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1-1 1 
1.     INTRODUCTION 

The system development for the managed maintenance system of 
Danube Iron and Steel Work has bean completed in close co- 
operation between the counterpart and the consultants. 

Zt remains now for the consultants to completa impl 
plan and the implementation counselling. 

ntatlon 

The method used for system development included the following 
stepsi 

a. In a 20-hour• intensive coursa the consultants trained an 
analytical staff of 16 persons from the counterpart in sy- 
stems analysis and job description writing. 

b. 

c. 

d. 

e. 

The project leader from Danube Iron and Steel Work mede a 
study trip to Scandinavian steelworks, togather with the 
consul tanta' project leader, in order to study implemen- 
ted managed maintenance systems. 

25 sub-projects were defined and scheduled in a network 
(attachment 1.1 presents a section of this network). 

lach sub-project waa described by objective, activities 
to be carried out, time requirements, and responsible 
manager (attachment 1.2 presents an example of a sub- 
project description). 

A working group of one to f lvs persons for each sub-pro- 
ject, in close cooperation with the consultante, made an 
inventory of the present situation and the system develop- 
ment. 

f. The final description of the systems was elaborated in 
detail by the consultants and completed by the counterpart*s 
staff. During the total development careful attention was 
given to achieving atep-by-atsp acceptance from the future 
users of the systems. 

Zn order to test the systems developed, simulations are made of 
their use in ths different types of organisational units in the 
maintenance function in the Hot Steel Mill, the Mechanical Shop, 
the lrection Shop and the Central Maintenance Office. 

Zt should be pointed out that in the very short time of the 
system development phase (approximately f months), it has not 
been possible to complete all the neeeaaary discussions which 
would result in acceptance of the proposed concept. However, 
all systems are based on this proposal and if it is not accep- 
ted, they shell be adjusted to an alternative organisational 
concept. 
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The work carried out up to now in the project has ¿mandad a 
such largar affort fro« tha consultant« than calculatad. It 
ia aatimatad that an input of 50% mora consultant hours than 
offarad will ba neceasary bafora tha conditions of tha tarns 
of raf aranca ara ful If Iliad. Tha raasons for this ara »«varal, 
tha most important beings 

Tha participation fron tha counterpart has not been accor- 
ding to the plans. 

h. 

1. 

Tha condition of tha counterparts present management sy- 
st«* is such weaker than when the terms of references wore 
written. 

The consultante underestimatod the work of inventorying th« 
Kesent situation, on which the system development will bo 

sed. 

In addition, the consul Unta decided that to assura success of 
the projects it was necessary to go beyond the requests of the 
terms of reference end do the fol lowing t 

j.    Give 11 persona an intensive course in ayatems analysis 
and job description writing. 

k.    Take 2 persona on a one-week study trip to Scandinavia. 

1.    Demonstrate how to improve efficiency and general knowledge 
by organising and iDf-prooessing some rstio daisy studio«. 

However,  the cooperation with the counterpart• a management has 
been excellent. It is our opinion that problem« not solved have 
been problems outside management control. 

The degree to which the systems are detailed today demands a 
rather large amount of further detailing before the system« can 
be brought into operation. The counterpart's staff is able to 
do this worki however, the implementation period will be con- 
siderably shorter if they could be given consultant's aid im 
this work, and if minor failures can be avoided. 

of approximately • parsons from the 
to undertake this work for a number of 

Ne recommend a ataf f 
terpert be appointed  --   
years. Furthermore, wo reoommsnd that this group be given 
eultant'e aid in the first year. The objectives of the oommul- 
tents should be to ««cure progresa in the implementation by 
following up and by giving direct guidance to each sub-project 
for Instance by transferring formulae, routines and mtthods 
used in other steelworks. 
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I Attachment 1.2 
Pag« 1 

I AM EXAMPLE OF A SUB-PROJECT DESCRIPTION. 

| 2.3.4/2 PLAN LAYOUT (MACHINE SHOP) 

I. OBJECTIVE 
I 

The aim of this projact la to analysa tht praaant layout - 
including matarial flow, local stora«, transportation ay- 
atan and equipment - in ordar to davalop optimal conditions 
for production. 

II. ACTIVITIES 

1. Information 

It ia to bo «nsurad that all tha necessary information on 
tha projact will be providad to all those who ara concernai 
with tha projact. 

2. Invantory of present situation 

Tha following ara to be racordadt 

2.1 Praaant layout. 

2.2 P-Q diagrams. 

2.3 Matarial flow diagrama for typical products. 

1 2.4 Matarial input and output,  quantity of local stores'  stock, 

2.5 Transportation equipment,  transport routas. 

2.6 Tha weak and strong pointa,  thalr canaca, controllatela ani 
uncontrollable factora. 

2.7 Opiniona and proposala frost workers and leaders. 

?-    *Jftlrff 
3.1 Analysis of present layout. 

3.2 Analysis of P-Q diagrama. 

3.3 Analysis of material flow diagrams for typical products. 

3.4 Analysis of material input and output, quantity of local 
atora'a atock. 

3.5 Analysis of transportation equipment, transport routes. 

3.6 Analysis of tha weak and strong points,  thalr causes, tha 
controllable and uncontrollable factors. 

3.7 Analysis of tha opiniona and proposals from workers and 
leaders. 
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ft   frewttit 
On the basis of the above analyses, a earlee of several pra- 
llminary proposals will ba elaborated.  Thaaa have to sa ai- 
mu la tad and analysed. Factors need i na apee lai attention ara 
the fol lowing i 

4.1 Logical layout of machinery. 

4.2 Short transport routes. 

4.3 Standard transport units. 

4.4 Haans of transportation which doee  not disturb work on 
machines. 

4.5 Easy and reliable way of transport order inf. 

4.i Local stores kept in good orear. 

4.7 Good physical conditions for workare. 

4. S lasy communication between worker e and leaden. 

Th« workshop manager should be consultad frequently dur Inf 
elaboration of proposal».  If poor Machinery will reduce the 
possibility of developing an efficient workshop, this infor- 
mation should be glvan to the responsible individual of pro- 
ject 2.3.5. The proposals elaborated hava to sast the r equi ra- 
mants stated in "IV.   Results". 

li I«Pl—ntatlon 

Tha total plan for Implementation of the proposals is to ba 
elaborated in two atapsi 

1 

I a.    A preliminary plan depending on which proposals are ac- 
1 capted. 

I 
I 

b.    Elaboration of  final plans. They ehould Include the fol- 
lowing i 

- economie calculations, 

- time scheduling, 

- resource requirements, 

I          - results expected, 

- conditions of implementation, 

I - distribution of reeponsibllltias. 
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msËL 
INO oonaultanti 

ÍÜAL2-?' a,îii ,,,'t* *•*'*' lî7- *w'*op plan «labórate in hmê. 
Mmré«  (caroa) m m« vorkahoo. 
Dlaouaalona. 
Projact-loodor. 

!i¡ST ' Mm>l>M>t **•*••****•%••. imi. 
lini of 
Ria4 of traaaoart fácilitloa, 
Itoaa  («mita), 

î^îîîî^î?40" of ttimptrt oroora, 
••Uli«« éoocrlptloa of now attoJUaoc 

oaloulatlofi ef anélf ieatlaoa 

IHOt 10 houra 

Marklvloa J*aoof 
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b. 

II w Tea PIPrO»ALl 

The MMftd maintenance lyitM of Danube iron end steel Works 
1« completed accordine to th« contract between UNIDO and Nor- 
ooneuit/IXO.  Th« tarns of référencée for th« project are ac- 
eordlncly reepectsd. 

Cio«« coop«r«tion between th« counterpart and th« consultants 
re eulted in a complete syst«« for menaced anlntenance consis- 
tine; oft 

a.    A proposal  for futur« organisation of th« »«Intanane« 
function and iti relation to th« other parts of th« com- 
pany. Th« proposed concept includes a centralisation of 
th« «aintanane« function, • clear separation of respon- 
sibilities between production and maintenance, and a di- 
vision of the Maintenance function into loflcal unita ac- 
oordlnf to function«. 

A system for central planning of all «aintanane« activi- 
ties. The proposed ay sto« consists of a yearly plan co- 
ordinatine all aaintanane« activities by usane of a net- 
work planning technique. 

A system for planning of »«intanane« work to be carried 
out within each production unit.  The proposal consists 
of a system for plann in« of projects and repair jobs based 
on a work order approach. 

A system for planning of work,  production of spare parts, 
etc. in the centrsl work shops.  The proposed system con- 
sists of a tenerti production platinine, system well-suited 
to the actual production of spare parts. 

A system for preventive maintenance. The proposed system 
include« a registration and information system, ss well aa 
necessary routines and instructions. 

k system for adnlnletratlon of apere parts and material. 
The promoeed system consists of a centralised and coordi- 
nated material administration based on central files, uni- 
for» routines «nd a simplified decleion-aaklne; procedure. 

f.    A cost control system covering all maintenance activities). 
The promoeed system is based on the proposed oreanliatlonel 
concept end distributee responsibilities, reportinf and 
control  accordingly,   ita main objective is to improve ooet 
consciousness throughout the or«enls«tlon. 

h.    Codini ay stem fori 

Nsehine numbers 
Account numbers 
previne numbers 
•pars marts numbers 
Materiale numbers 

f. 
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i !^-K2°ÏÎÎ ÏÏÎÎ9** "• •l**»»*** as modular syst«» covering the «holt enterprise. 

| l*    J[J5JMl" for con*«nti of «11 moiMiry dati bat«« and 

i k.    Description of IDF-filss,   input and output raqueat ne- 
f ceeeary for a later conversion to IDP. 

- 1.     Re omjnendatlon of a method for determining site of stocke 
I a      spare perte  dee article 10). 

i "•     ïnu ^în4aï1?n of * m*timá fo* project planning by use of j lüt-network   (eee article 10). * 

n.    Recommendation of a method for   reveluetion of plant-lev- 
î out(aee article 10). F*««'-  *«y 

o.     Recommandation of a method  for modern information fi lee, 
eopylne équipaient, etc.   (ees article 10). 

LfSTÜÜ* •fttC*u2n P»ofram in maintenance management for 
both production and maintenance ménagère. Thie eystemi la 
«escribed in e report delivered for UMIDO in July 1§75 un- 
*-«• the contrect 75/2 -  13   (MÜM/72/S04) . 

r -2« u    ^ ww"fni rapiaiy mw action, 
to W» has been taken into consideration. 

ifje managed melntenanca ayate« ie worked out ee a manuel  evatem 

I 
I 
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3.  GENERAL REMARKS 

In order to give a better understanding of the proposals in 
this report, we shall in this chapter describe our impressions 
of the present situation at the Danube Iron and Steel Works. 
We shall comment on such matters which during oui work have 
been studied in connection with the system development stu- 
dies. We do not intend to give a status analysis, as this is 
not our task and as a part of the information we have received 
has not been double-checked. However, we do have sufficient 
documentation to state the following: 

There are many positive factors in the company's present si- 
tuation. The technological achievements and past expansion 
of production show the high quality of workers and manage- 
ment. The continous improvement of the plant demonstrates the 
high technical quality of the technical staff. 

The programs for further technological development and expan- 
sion of production will ensure even greater improvements in 
the future. The opportunities for obtaining them at reasonable 
cost depend mostly on how well the company solves its manage- 
ment problems and in which way Hungarian industry is developed. 

Compared with similar plants in Western Europe, we must state 
that plant conditions are considerably lower and maintenance 
costs considerably higher than normal. The reasons for this are 
in our opinion: 

Production has expanded to a level much higher (• 25% to 
+ 75%) than foreseen when the plant was originally projec- 
ted. This results in an overload on several points through- 
out the production line. 

As an example, the hot rolling mill during the first eight 
months of this year has had 28 breakdowns caused by broken 
rolls. This is a very high figure and indicates extremely 
poor quality of the rolls, and/or considerable overload, 
and/or poor instruction of the operators. 

The description of the present organization is old and out- 
dated. Job descriptions and descriptions of functions are 
not coordinated and do not correspond to reality. The qua- 
lity of the system descriptions varies greatly, and as they 
are made up individually, they are not «fell integrated as 
a whole. 

For example, it has been necessary to make new descriptions 
of all existing systems which we wanted to study. We have 
never seen an Nln-use" description of a system. 
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The function of the organization for the total company 
la vary unclear. Thara ia a lot of overlapping between 
production and maintenance. Reaponsibilltiea are often 
impossible to place in one organizational unit. The 
aituation exiata within the maintenance function. 

I 

For example decisioni about a major repair involve 
20 different persons and nobody has the final responsi- 
bility. 

The organization ia established in such a way as to give 
priority to production» maintenance poaaibilities to in- 
fluence dec i a ions about repairtime and conditions in the 
plant. This ia alao significant in planning maintenance 
work and in keeping the maintenance ataff efficient. 

For example, in January of thia year a large repair de- 
manding approximately 860 maintenance workers in the hot 
ateel mill waa decided and planned, in cooperation be- 
tween production and maintenance staff. The workera were 
taken away from the normal shift and made ready to atart 
at a certain time. The work to be performed was prepared. 
Then production called off the repair because the produc- 
tion plan had not been fulfilled. 

The amount of instruction, education, and motivation of 
the production workers ia not sufficient. Uaer's manuale 
exiat for the equipment, but are not sufficiently developed. 
The maintenance people are instructing the production 
workera in proper operation even though thia is the re- 
sponsibility of the production foremen. 

For example blocks coming down the roll table in the hot 
ateel mill are often not properly planned and have large 
burra on them. The operator should refuae auch blocks, as 
they harm the equipment and cause down-time and unnecessary 
maintenance coate. 

The demand for service from the central maintenance shops 
is unrealistic. The total yearly demand for spare parts 
amounts to approximately 250 mill. Forinte) approximately 
40% of thia ia imported, approximately 30% is bought in 
Hungary, and approximately 30% is produced by the counter- 
part. 

Any item used at the plant in principle can be ordered 
from the central workshops, as: 

- The delivery time for imported spare parts ranees be- 
tween one and two year a 

- The capacity of the Hungarian machine industry often is 
limited so that delivery ia impossible. 
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- Th« Hungarian machine industry la not sufficiently 

•quipped for manufacturing many of th« apara parta 
n«eded by the counterpart. 

- The apare parta administration ia weak. Thia causes 
major difficulties, in some caaes inaufficlent qua- 
lity, and often very high coata. 

As an example, rolla for the sheet atraightener are to 
be hardened before uae. Thia, usually is done by heat- 
ing the rolla in an induction furnace, but thia alza 
furnace does not exist in Hungary. The counterpart de- 
manda auch rolla. The Central Maintenance Workshop per- 
forms the hardening by heating the rolla one by one in 
a pit furnace. The temperature range cannot be properly 
controlled and the reaults are not good. The rolla will 
have a shorter life and be more expensive. 

Th« central maintenance ahopa are not efficient. They 
get their ordera from a number of sources (about thirty) 
and each ordering unit can demand delivery time by giving 
priority. The ordera often are not suitable for the exist- 
ing équipaient and require expenalve modificationa. The do- 
cumentation, in general, is poor. 

Drawings are not divided for each operation, and a lot of 
corrections are made with different coloured pencils on 
ttt« blueprints. The workshops in general are not auited 
for efficient production, the machinery and equipment are 
not sufficient for production of spare parta in the wide 
range of technology that ia needed by the counterpart, 
heating systems are inaufficlent in some factorlea, trans- 
port means are poor. The tools are not organised properly 
and their quality varies considerably. 

The administration of spare parta and materiale la today 
decentralized, labora under very difficult condltiona, and 
la not efficient. 

Often it ia impossible to get a realiatic delivery time 
when ordering a apare part. In our samples we found devia- 
tions in delivery time from one month to one year for apare 
parta purchased from outside. Also, we found that some or- 
ders given to the central workahopa are yeara old and not 
filled. 

At present the total value of apare parta in the company 
amounts to approximately 400 mill. Forinte. Approximately 
701 of thia la produced outside the company and requlrea 
delivery times from a few months to two yeara. Taking thia 
into consideration, the rate of turnover for apar« parts is 
not bad, and th« total amount of apar« parta in atoek pro- 
bably too small. Thia view ia underacored by th« fact that 
approximately 15% of the present spare parta have had no 
turnover since 1972. 
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The technical staff for maintenance is too small. All 
technicians we talked to Mentioned an overload of work 
The missing documentation and the inefficient planning* 
activities prove this. 

Por example, when this UNIDO project was started, 18 
technicians fro» the counterpart were allocated for 
the different sub-projects and were told by the top 
management to concentrate on this job. However, their 
normal functions were not taken over by others, be- 
cause there is no spare capacity. Therefore, none of 
these people has been fulltime on the project and the 
systems developed are not as Integrated as intended. 

The use of modern management tools has been started by 
the company, but the progress is insufficient. Three 
ï!îf? î9^ th? n«tw°rk-planning technique was introduced. 
Still today it is used only as a description of the lo- 
gical structure in a job and not for planning control. 

The use of EDP is very low. There is sufficient computer 
capacity with some 40 persons working in this function. 

However, for the maintenance and materials administration 
no input or output proposals have been presented, and the 
coding systems used today are unsuitable for EDP. No plans 
exist for the introduction of EDP in the maintenance func- 
tion, and no calculations have been made concerning the 
efforts required. 

The Present situation, partially described above, forms part of 
tue background for our proposals concerning a new organisation 
and a new management system for the maintenance function of the 
Danube Iron and Steel Works. 

We are convinced that the Introduction of this system will give 
î??*!?"1*"^ "fjor •dv««tagea. Improvements can be made in capa- 
bilities of the plant, in the quality of production, and in the 
volume of production, specific maintenance costs can be decreased 

However, we must stress that this is a major task for the orga- 
nisation of the company and must be realised as such if remark- 
able results shall be obtained. The system development phase of 
this project has been injuriously affected by lack of capacity 
from the counterparts organisation. In order to get a success- 
îï -îî* -?wlt*tf?5 of th* P'OP0»««1 «yuteáis it will be necessary 
^.-Ü100*'* «I«*1"1«* runtime personnel to the project for a 
number of years. r    J 

Besides and above this are three important conditionst 

1 
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- the top-management of the Danube Iron and Stool Works 
»not consider th« implementation of thoso systems as 
a responsibility d«winding priority. 

- th« nood for malntenanc« and th« potential of th« 
maintenance organisation to meet this must ba reallst- 
icly analysed,  and changas in capacity arast b« carried 
out accordingly. 

- the advanced training of managers in andern management 
techniques Must be accelerated at all levels. 

The duration of a complete implementation it preliminary esti- 
mated to approximately 4 years. This estimation is based on the 
above mentioned conditions and some consultants participation. 

I 
I 

r 
í 

J 
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4.     ORGANIZATION 

Th« present organisation of th« maint«nane« function at the 
Danube Iron and Staal Works is unclear and complicatad. 

Th« »aintanane« can b« taan as consisting of 4 diffarant 
units i 

a. Th« central sta intanane« offlc« which is partly without 
Una responsibility for maintenance.  However, th« Most 
efficient chief engineer advises on important mainte- 
nance decisions and holds a great deal of informal au- 
thority. 

b. One part of the workshops produces spare parts and ma- 
chinery. These shops,  alternatively,  could be located 
outside and independently of the company. They are a 
foundry, a steel casting factory, a mechanical workshop, 
a forging shop, «te. 

c. One part of th« workshops carries out maintenance work 
in close connection with production units (Steel Mill, 
•tc). Such shops are an «r«ction shop, a wagon repair 
•hop, etc. 

Both above mentioned groups of workshops, b and c, report to 
th« same manager and form on« of eight economically indepen- 
dent units of th« Danub« Iron and Steel Works. 

This unit reports to the chief engineer of maintenance, 
units  (7)  report to the technical director. 

Other 

d.    Within «ach production department  (hot steel mill, etc.), 
there is a maintenance unit,  responding directly to th« 
department manager, responsible for carrying out the 
maintenance operation within the department, as well as 
pre-planning such preventive maintenance as is carried out 

This type of organisational structure is unusual in th« st««l 
industry, and while it was efficient during the very rapid 
establishment and expansion of the plant,  it is so no long«r. 

Th« main weaknesses of the present organisational structure 
arai 

«. 

f. 

Th« ««centralised organisation has causad a non-Integra« 
ted development of the maintenance management systems. 

The present administrative routines are complicated and 
causa both alow decision procedures and high administra- 
tiv« costa. 
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g. Since the administrativ« systems are complicated, demand 

for quick action often causes the systems to fail. 

h. Central information files are difficult to maintain and 
do not function. 

i. General conditions in the plant are totally controlled 
by the production managers who by nature are more quali- 
fied for production than for maintenance. Consequently, 
conditions are unsatisfactory. 

k. The materials administration follows the decentralized 
organisation, and therefore the possibilities for stand- 
ardisation and analyses of buy/make nature are difficult 
and do not work well. The overall control of amounts of 
spare parts and materials in stock is poor. 

Therefore we recommend reorganizing the maintenance function 
of Danube Iron and Steel Works. 

In appendix 4.1, 4.2 and 4.3, examples of the logical struct- 
ure which is recommended are shown. The main objective of this 
proposal is to establish an integrated maintenance management 
organization. All maintenance decisions are to be controlled 
by a director of maintenance who answers to the technical di- 
rector. 

The director of maintenance is responsible for all maintenance 
costs and for the efficiency of the maintenance. He will divi- 
de the organisation below him according to this responsibility. 
His first-line subordinates will bet 

1. Chief of production units maintenance workshops. 

a. Chief of central maintenance workshops. 

n. Chief of maintenance production workshops. 

o. Chief of materials administration. 

p. Chief of maintenance engineering department. 

I 

To assist the director of maintenance in making plans, comments 
on reporte, analyses, and such continuous development of sy- 
stems which might be necessary, he will have two central staffs 
with the following functions! 

q. Central planning function. 

r. Cost control function. 

The function of this organisation will be more clearly under- 
stood by studying the function of the different management sy- 
stems presented later in this report. 
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5.     PLAHMING «Ï8TEM 

Ih« planning »ystwn as a part of th« futura "Nanunrf a. <_»... 
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0 CENTRAL PLANNING 

STRAT.   PLANNING MAIN PLANNING 
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0 Ma in t. Prod, WS 

Coord. Plann. 

UNIT PLANNING 

Centr.Maint. Mg] Prod.Unit 

Coord.Plann. 

Maint.MS 

Coord. Plan. 

Uval 2 
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0 t 
SHOP PLANNING 

roduction Prav.Maint Acuta  Plannad 
Rapair Maint. 

Uval 3 

Tha basis o£ tha planning syst.m is th« work ordar avataai and 
th.rafor. w .hall £ir.t praaant our proposal foîthïî. 
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5.1 WOSJt QKDER SYSTEM 

- maintenance staff 

- production staff 

- tub-contractors 

•nd the systea has the following tasks i 

"    Sbl^c^moSr0"10 Wi'h#" CO»cmi»* ^ -intanane. 

"    ÎhVbîïiï^îiL^T m^iM th. «aintensnee and to for. th. basis of th. planning and job preparation. 

To undarstand th. function of th. work order ivt— 4*.  4. 
necessary to introduc. th. conc^rS* 1    •      ,y't#" 4t 1§ 

- M10IITY 

- CAUII    CODI 

1 

5.1.1     Priority 

KÄaa^" th^priorlty should always be given by tl^work^rdSr^rlîî? 

••low a proposal for priority cod. and definition i. «i*.«, 

•MOMTT 

1 

DSTIMTIO« 

ïïa,-5îÎÎÎ#"Anc# »•«uir«**»ti which hay. an 
«^, ?£f#ct on Production, utilities,  and 

¡2:ÌK l*° ** u,#d ,or •»Ant.nanc. requirements 
which have an lsaedlate effect on safety. 
Mediate start of the requested work is Mandatory 

..^r=_^wfint*nanco requirements which do not have 
an Tsñedlate offset on production, utiliti«.    «rlî 

?£ îwSariT" " m00n " po,sibl#' At^" *' 
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PRIORITY   DEFINITION 

NORMAL» Maint «nane« requirement« which do not have 
an immediate effect on production, utilities, or 
other services. 

ROUTINE: This priority can be allocated only by 
the Maintenance Planning Department for maintenan- 
ce requirements of routine nature. Included in this 
category are technical inspections and preventive 
maintenance which must be carried out according to 
schedule prepared by the Maintenance Function. 

CHANGES, ALTERATION AND OTHER WOK MAINTENANCE JOBS 
FW HBtUCTCTi —  
Includes all work orders which are not related to 
repair or maintenance work,  i.e. changes and alter- 
ations, spare parts production and jobs normally 
performed by the production staff. 

The following has to be taken into consideration! 

all work orders must be provided with a priority code, 

the definitions and use of respective priority codes must 
be carefully noted. 

priority must be assigned by the originator, 

priorities 1 and 2 must be used only in the case of absolute 
need.  The jobs in priorltiss 1 and 2 cannot be pre-planned 
or prepared and they will, therefore, be much more expen- 
sive to perform than the jobs assigned priorities 3-5. 

5.1,2    Cause Codes 

The most efficient way to decrease 

1) down-time of production and 

2) at the same time, maintenance costs 

is to decrease the wear and failures of production equipment. 

To achieve this,  ths maintenance organization must take care 
of preventive maintenance and break-down cause analysis. It 
must be informed about the condition of the production equip- 
ment and know when special attention is required. 
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The cause codea provide an important part of  thia informationi 

CAUSE CODE DEFINITION 

1 Incorrect operation 

2 Insufficient lubrication 

3 Insufficient cleaning 

4 Improper maintenance 

5 Repair carried out too late 

6 Materials failure 

7 Construction failure 

8 Normal wear 

All repair and maintenance jobs must be assigned a cause code 
after performance. 

The cause codes are given by the performing work group 
after the compi at ion of the job. 

For "direct orders"   (priorities 1 and 2)   the work group 
reports the cause code to the originator, who records it 
on his Log Sheet. 

For jobs ordered on a work order fona,  the performing 
work group will write the cause code in the appropriate 
place on the sub-work order form. 

5.1,3   Work Order Procedure 

The work order originator must fill in all necessary informa- 
tion, such as account number, priority, project number, etc. 
on the different work order forms» as later described. 

The source of work order origination should be clearly defi- 
ned in order to measure and control the volume of maintenance. 
Work order originators must be establiahed in compliance with 
the following principles : 

"Maintenance" issues work orders for major overhauls, 
large repairs, projects and the like. The work order 
must, however, be authorised by the cost center respon- 
sible. 
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"Maintanane«" issues work orders for all routine jobs, 
such as preventiva Maintenance, in cooperation with 
"Production". 

"Production departments" issue work orders for all remain- 
ing required maintenance work according to the rules. 

The work order system consists of the following two main 
routines! 

1. DIRECT ORDER(priorities 1 and 2)by means of Work Order 
List (Log Sheet) for Issuing smaller work orders of high 
priority as described later on. 

2. WRITTEN WORK ORDERS are to be used for all other ma in ten- 
ance requests, including all requests of priorities 3, 4 and 
5,according to description later on. The originator forwards 
the original and two copies to Maintenance Planning and re- 
tains one copy for his own records. 

Procedures for Processing Work Order forms 

The work order forms received by the planner will be proces- 
sed prior to scheduling the requested work to the maintenance 
work groups. The planner determines the work sequence and, 
if necessary, the work groups required to complete the requ- 
ested work in cooperation with the foremen. The planner esti- 
mates the time necessary for carrying out the work and prepares 
sub-work orders for each work group related to the work order. 

Work Order List Procedure 

StDUli.Bultl 
The WORK ORDER LISTS will be issued weekly by the maintenance 
planners to the authorised work order originators and may be 
used under the following conditions i 

- the required maintenance work should be finished within 
the current week. 

the request must be of priority 1 or 2-type work. 

- new week begins,for Instance»every Sunday morning at f a.m. 

- the used Work Order Lists (originals) will be fetched by 
the maintenance planners every Monday morning. After the 
planners have checked if any job has still not been noted 
as completed, and have assigned a cause code, they will go 
to data processing. 

The copies of the used Work Order Lists will be kept by the 
originator for later comparison with reports. 
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*ih 9f#f »«III 
fho Work Ordar Liât is shown on tho following paga 

* >    Ilrt.MAilMifil.íilll.lDl 

- tho origin n unbar 

• teto of roquaat 

- description of roguastad work 

- work group nunbor 

- account nunbar  (including priority cod«) 

IlhlltilfiBl 
- his fMMM and tolophon« nunbar 

• priority  (1 or 2) 

• job nunbar 

- a claar doseription of what ha wonts dons. 

*>    V&fO.ÍM.^.ll.ífiWlftt4.Sn.fiIlilMK£.íllll.l01 

• osóos coda (glvon by tha work group) 

- his signatura. 

¡ 
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The Work OrdT For» 

¡SÄ?!? TS? *? "îî* £or *"uin« lÄ*9« »°«* ord.r. and work orders of low priority at described earlier. 

OUNAI VA8M0 WORK ORDER 
To 
Planning dap, 
Account No 

Good« de- 
livered ati 

Proj. 
No. 

X 
JOB NO.       15306 

Required by Ord.Work dept. 
 IMSi  
Acca«    data Desired comple- 

tion date 
Reaponaible goods recei- 
ver« Parson to contact in 

Ordering dapt.t 

Description of worki 

Name i Attest sign.! 

Estimated costs 
wanted 

Tel.: 

CAUSE: 

1. Incorr. operation • 
2. Lubrication D 
3. Cleaning • 

4. Inproper maint. • 
5. Repair too late • 

e. Materials failure Q 
7. Constr.  failure • 
8. Normal wear D 

9. a 
To be filled in by the planning dept. 

No, Perform, 
dept. 

Estlm. lActual 

h o u r a 

Istia. 
date of 
start 

/ 

Estimated 
date of 
completioi 

/ 

Estimated 
costs Pt.i 

Actual date of 
completions 

/ 

Planner, name: 
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Elf tha originator want« • aummary of tha total coats for 

all ordarad work, aa for i natane« for major ovarhaula, all 
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Work orders, which nava pra-printad job numbers, ara ieeuad 
to authorised work ordar originatori and ara to ba uaad un- 
dar tha following conditional 

All maintananca requaata that ara not givan aa diract or- 
dara (Work Ordar Liât), including all r aquae t s of priori- 
tiaa 3, 4 and 5. 

All requesta of prioritiaa 1 and 2, which cannot ba carriad 
out and computed within tha currant waak. 

Tha forma ara printad on apaclal papar (HCR). Tha origina- 
tor forwarda tha original (whita) and two copia» (two dif- 
farant coloura) to maintananca planning, which in tha fu- 
tura organisation, will aar va tha maintananca group par- 
forming tha job. 

Tha fourth copy (diffarant colour) will ba kapt by tha ori- 
ginator for latar compariaon with tha rapair report. 

Tha pracading paga ahowa an axampla of a Work Ordar rorm, which 
wa suggaat ahould ba diacuaaad with tha ralavant paraons from 
tha countarpart, It ia amphaalsad that it should ba takan aa 
an axampla which could ba tha baala for correction» and furthar 
davalopmant. 

Iaaulnq of Work Ordar Forma 

Tha originator forwarda tha filiad-in Work Ordar Form to tha 
Maintananca Plannar in tha araa whara tha job will ba par formad. 

In filling in tha form, it ahould ba notad thatt 

Tha Job numbar ia pra-printad. 

If authorisation of tha job is raqui rad, tha algnatura of 
authoriser must ba filiad in. 

Caraful attantion ahould ba givan to oorract account 

thaaa work Ordara ahould ba givan the aaaw |i l|t\JiUJIFi 
Projact numbers ara provldad on demand by tua maintananca 
Planning. 

If naceaaary, fill in data and tima available for carrying 
out tha work. 

Alwaya fill in raquaatad dalivery data. Maintananca Planning 
and tha performing work group, aftar considering tha pre- 
sent backlog, personnal capacity situation, materiale and 
apara parta, ate, can tall if raquaatad dal i vary data oan 
ba mat. 
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If opaoo la narks* by MI X for sstlatatod costa it Man« 
tût* ta* work oréor »vat MI oott aatlattai boforo work 

If ths originator hiaoolf Mi« orioroi •par« parts or o- 
toor oaulaaont which rafors to tho work Oréor, tho io- 
li vory location, aa ««il •• tho parson rssponslbls for 

living psoas, OUSt bo flVOh. 

Always raoori MM oui talaphoas nvmbor of tho inoUvi- 
éaal, MM oan flvo furthor iaforaatloa âbout tho roquost- 
MVJI   gswJPa» S» • 

fry always to flvo tho boot pots lb lo description of tho 
roojaoataè work. 

Attor oosjplstloa of tho Job,  tho craftaaaa (work group) 

- ésta of por fornoi»oo 

- tu» nnns amplio* (total hours). 

•ato of por fonone« ano tima oooawjsptlon con ba olthor ro- 
foctao via tlms earia or by f ìVìMJ an oral roport to tho 
Inramsn lamoilstsly of tor tho oosjplotlon of tho job.  If tho 
lattar altarnstivo lo ebosso, tho foromaa roglstrors tho givon 
information oa tho work   orear foro (prlorltias 3, 4 ani 5) 
or oa tho shop tlekot shown bofor« (prlorltios 1 and 2). 

a%YÀaUMMBa^£àflï u •how* °* sttochoont 5.1.  Information flow 
Ulli éi woTforaar io shown on attaehmaat 5.2. 
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5.2     CENTRAL  PLAMMIMr. 

f 
I 
t 

ondivi: s kÄr^y-"*1 "T
11
" -«» 

sstsarsäFS n THSWäT" 

b' gara tfte^Ä^-g: 

aras sS3sr=«rasara 
Síít^r.rí0"",ct " *,r—*- «•» -* »int.««,. 
- Itolntanane« production workshop« 

- Central Maintenance Morkahopa 

- Production unit »«Intanane* «ork.nop*. 

ÎÏ!JÎ*r}y F1,n c°"t«ln. th* main actlvltl.a to b* ».,. 

e)      to maintain and d*valop th. «.na,*d »intan«*,. ,y.t«. 
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In this Motion we »hall deal only with the principia« of 
b) main planning. 

5.3.1 Main Planning 

Ml demanda on maintenance work for the cowing year, i.a.i 

project 

major overhauls 

planned repairs 

are to be channelled through "Central Planning". 

The central planning elaborates a proposal for the yearly 
plan (main plan), including time requirements (adaption of 
atop-time), priorities, and necessary resources. The plan 
should be accepted by production as well as by the mainten- 
ance management. 

The main plan consists of three plans, one for eaoh organi- 
la t lona 1 units 

Plan 1 - Maintenance production workshops 

Plan 2 - Central maintenance workshops 

Plan 3 - Production unit maintenance workshops 

and  acta   as a frame plan for the technical/economic 
planning function placed within each unit. 

The basic information in plan 3 and 3 should be the plan- 
ned activities, scheduled time, ani ei 
needed for these activities. 

estimated resources 

The planning can be based on the network technique and be 
processed by means of an existing standard network IOP- 

Thls will give the following advantages i 

-  Easy and prompt plan revisions with corresponding fol- 
low-up procedures. 

Possibilities for simulation of the consequences of 
alternative plans. 

Integrated resource planning. 

sorting and selecting of output according to need/wishes, 

I 
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ìhowingT y lth corr«^«^i»f raaourc. loading 

raaoureaa «vailabi« 
raaourcaa naadad 

- fra« capacity  (lack of capacity) 
- propoaad to b« borrowed (lant capacity). 

IÏLk
b251*».in50rm*ïf<>n ln plin l •houl<* »>• • rough estima- tion of th. capacity naadad for „ch prodi* tion\¡orkahSp\ 

Tha aatlMtion of needed capacity la baaad on» 

1#    liï&lÎli Tf tSZJÏÏF'ÏLSr** í0r •tor-initiate parta! »»tarlai, toóla,  «qtilpaanta, and apara 

*'   SeSîSiîï.nt^ £0r **«-—• °< th. planne projacta, 

*'   5K2î.CapAClty for urfWlt Production and apaolal aar- 
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5.3 UNIT PLANNING 

•y unit planning we understand that planning done by 
the techn./economic.staff, for the unit managers. 

The planning will concerni 

1, Maintenance Production Workshops 

To receive and evaluate the technical possibilities of 
producing the orders coning to the unit. 

- To diatribute the orders to the relevant production shops. 

To establish and maintain a survey of the resource cate- 
gories and the capacities available in the unit. 

- To prepare quarterly coordinated plans for the work shops 
oased on the main plan and in-coming orders. 

To establish and maintain relevant centralised files 
such as, for examplet 

- machinery and equipment including technical description, 

- brochures, operation manuals, etc. 

To control the total amount of work hours planned and carried out. 

3. Central maintenance Workshops 

- To receive and evaluate requested maintenance work. 

- To distribute the work to the relevant maintenance «roup. 

To establish and maintain a survey of the resource cate- 
gories and capacities available in the unit. 

- To prepare coordinated plans for the workshops (capacities) 
based on the main plan and the in-coming orders. 

To establish and maintain relevant centralised files such 

- machinery and equipment 

- tools and aids, etc. 

To control the total number of work hours planned and carried out. 

Production Unit Maintenance Workshop 1. 

To establish and maintain a survey of the resource cate- 
gories and capacity available. 
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To Mnag« tha trantfaranoa of raaourcaa fro« ona «act- 
ion to anothar. 

"      ÏS«ïïî;"1,h "* ",aintÄln t9lmnt fil"< »uch «a for 

- «achinary and aqulpmant 
- tools and aids, ate. 

I?î«ïîln 2bjtcïlv# for th* c«*bin«d tachnical and aconoaic 
fiüS ÎL£u?Cti?ni ímJ° •*cur# th# Antarcoaanunioationba- 
«TTTÎ.tn;wPlÄnjiin« »n<> tha aconomic analysis in ordar to 
utilità tha raaourcaa in an optimal way. 
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5.4 SHOP PLAMMIWG 

The shop planning group« are placed in the aaparata work 
•hopa oí tha unita and should nava tha following tasks t 

job pr apar at ion 

datall planning. 

Job Präparat ion ia tha basis of all planning and work per- 
formance and will b« daacribad in «action 5.4.1. 

Tha datali planning ay «tasi dl f far« fro« unit to unit and 
fro» task to taak, but always consists oft 

Production planning 

Ma intananea planning 

Tha«« systems will ba daacribad in tha following «action«. 

( 

Pravantiva maintenance 
Plannad rapaira 
Projacta 

5.4.1 Job Präparat ion 

Tha philosophy of job preparation la tha saawj for tha dif- 
férant unita and shops, but here we shall distinguish be- 
tween job preparation (JP) in the Maintenance Production 
Workshop« and the Maintenance Workshops. 

Maintenance Production Workshops 
Job preparation has to convert the information of tha work- 
orders, drawings, etc. and prepare the workshop documenta- 
tlon in auch a way that it suit« the work of Detail Planning 
and serves satisfactorily as job information in the product- 
ion «hop«. 

The responsibility of Job Preparation is tot 

evaluate the joba and work out the job descriptions, 

work out the job-tickets and est látate the job ti*», 

work out material requisitions and stake the Material 
check, 

In addition, "Job Preparation" intendat 

To ensure the right technical documentation and the neces- 
sary human resources, materials, and tool« at the right 
place in the right quantity and quality and at the right 
time necessary to perform the work (job) as planned. 
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The output of job preparation should bet 

Operation list 

Job tickats 
Material requiaitiona. 

2BtEfiìi22-fcì!£ 
The operation liât haa to be elaborated by product and it 
haa to atate all operationa including operation« that take 
place in other divisions, with sub-contractora, etc. 

The job description can be written on the job ticket» and 
the operation liât ia composed of the copies of the job 
tickets. 

The operation liât haa to contain at least the following in- 
formation t 

operation sequence 
description of the operation (aa on the job tickets) 

materials per operation 
operation place (machine, group, etc.) 

time estimation 
product description (identification) 

drawing number. 

J.9b.Z*£*S£l 
The job tickets are more or less prepared through the   ope- 
ration lists", only general information has to be added. Next 
to    the information on the operation list the following must 

be addedt 

shop 
category of workers 

job number 

MtH£¿|l!_Regu±S¿tÍ2D2 
The materials requisitions have to contain at least the fol- 
lowing information! 

materials identification number 

materials requisition number 

specification of materials 

corresponding job number. 
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Central Maintenance Workshops and Production Unit Mainten- 
ance Workshop»  

An appropriate utilixation of resource« and material» assumes 
that the work can be satisfactorily planned. To avoid wait- 
îïïwîÎÏÎ8 îîî Pro*"*ion loss, materials,.pare parts,  tools, 
drawings,   lifting equipment,  etc. have to be available when 
the job is going to start. 

By job preparation in the maintenance shop,we understand the 
preparation made with the intention of providing all resour- 
ce« and information needed in order to perform an ordered 
maintenance job with a balanced use of resources and material 
and without unnecessary loss of time. 

The output of job preparation should bet 

issued sub-work orders if necessary 
job descriptions 
material requisitions 

description of necessary tools and aids, 
time estimation of jobs. 

H#r! ïî? îhall Pf#Mnt • method for time estimation of diffe- 
rent kinds of maintenance jobs. 

Time Estimation 

The time estimation is the basis of the capacity planning. 
We suggest the time estimation       be based on standards ob- 
tained by a registration of real consumed time for different 
kind of jobs in an initial period of approximately \ year. 
This method is simple and fully satisfactory. 

Por ïh*,îaï* of th* construction of the standards,the jobs 
are divided into three groups i 

1. Repetitive jobs 
2. Non-repetitive jobs 
3. Routine maintenance jobs. 

The classification of the jobs is defined as followst 

To ensure a systematic and uniform handling of the mainten- 
ance jobs it is expedient to classify the jobs. Mere we 

i uPr°P°M th« maintenance jobs   be identified by three 
classificationsi 
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NON-ftJEPETITIVE 
JON 

ROUTINE MAINTEN- 
ANCE J0B8 

REPETITIVE JOBS      Maintenance reouest. which are classified 
ïïJÏÎ*?alntîn*?c# PlÄIM»Ang Departnsnt as 
repetitive should occur at least three 

• sufflclantly accurata averta« over a 
reasonable time. 

Por these jobs It will be easy to deter- 
mine a statistical standard for each work 
group for each repetitive job. 

Ml Maintenance activities, except the ones 
classified as repetitive or as routine Main- 
tenance work, will be classified a. non-re- 
ï!::r,J

J?b cod" "• •••ig»«d to non-re- 
ÎÎÎ1 ÍV! lob? in ord#r to indicate in which 
tiMe interval they should be coMpleted. An 
exaMple is given below. 

Maintenance activities classified as routlna 
in general are the activities on which a fix- 
ïiiïïïîî.? ""!<*•* *"k *• -P*«t, such aï 

In genaral these activities will be schedul- 
Î* " ÎT^P1"0 m** <**!***> The work order 
forM will be used to issue standing work 

The standard time for routine activities will be Dre-deta»in. 

supervisors. Maintenance Planning will issue the standi»« 
work orders with priority 4 and process these a! norÍalTork 
orders with the exception that,  in «aner• • ^poTTi.^iÍ. 
when these jobs are completed. raport is Made 

The construction method of the standards 1st 

BEPETITIVE JOBS   IK!) 

ÍÍÍ !ííB2;rfA for W are c°nn«cted with the perforMing group and all W ini group are assigned a cod«. iö"»*n9 g•«P 

¡than a certain number of jobs (Mlnlatu* 20) with tha sea» e 
has been coaylated (tha dispersion ln tine mev »at ÜT«T 
great, .„ arithmetical avaragî ^¿¿lIZÎSlêT*       "* 

Standard for job   N - *   howcB conau—d 
£-  no. of jobs 

h/job 

If tha work conditions change and  the dispersion henna«« 
too frMtor tha definition of ftj is no longer fuïfilïeTSL 
job should no longer be classified as NJ.    Mifiii-a.tht 
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. '.à ïikiii ww imi 
All   Mammane« }oba, which cannot ba classified as »J 
ara notboutlna Maintanane« Joba, nava to ba classified i 

ÍÍZT   ^    rklOÄd PUn**»f • It la ovrooaa by a sut liticai 
approach considering for aach work grout?, all work fai lina 
Sî^wlîaJ^ tUm intmél " a >^ «**«* "«*^^y 
Tha tiaa Intarlala and tha corra«pondlng coda could bat 

Tiaa lntarval« 
(hour«) «Job 

0-1 

1.1 - If 
li.l - 32 
32.1 - «4 
•4.1 - 100 

100 

Tha oonataad hour« rag 1 «tarad on tha work oreara «ftar oar- 
fonaanoa hava to ba grouped according to tha raspectlve tla» 
«roup« (by tor processing autoaatically). Durina an initial 
pariod of «ppcoxiaat.lv * yaar a largai nunfcar of "alSaa in 
Mob group win ba col lac tad. Baaad ¿n thl. an awaiTtiiî 
for aach «roup can ba cslculatadi ••*•*• «»a» 

Average tin* group   M . ¿ hour« oonauaad lia «^ r} 

X no. of joba (in group M)   */*•• 

i« on tha following 
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Work group Mo. M 

Tlae intervals 
(hours) Job Cod« 

Average tlae of all joba of this 
classification 

(Ixaaple) 

0-1 1 3.4 
1.1 - 1ft 2 12.7 

1ft.1 - 32 3 23.5 
32.1 - ft4 4 4ft.0 
C4.1 - 100 5 •1.0 
over 100 » for each individual job 

an estimated time is given. 

I 
I 

Than the FLAMtlft would know that 12.7 hours is the standard 
for any non-repetitive work (in Work Group No. N) lasting 
for over I hours, but less than 1ft hours. 

Ills plus and ninus errors would equalise each other over a 
week's tlsie for tha total work group. 

«ouTim HAIXTPIAMCI JOSS HHD 

Maintenance jobs classified as MNJ are jobs which are eoina 
to be carried out for a longer period in time and with a 
fixed estlasted consumption of hours per week, e.g. preven- 
tive Maintenance, such est 

cleaning 

lubrication 

inspection 

checking conditions 

snsll adjustments. 

The following rules for INJ have to be kept in «indi 

1. MNJ have to be ordered on a work order foni. 

2. They should be planned in cooperation with the groupe 
carry in« out the job«. ^^ 

3. They should be approved by those responsible for costs. 

4. NV are assigned priority 4. 

5. Standard« have to be based on data froa the engineering de- 
partment «ad should be expressed in hours per week. 

I 
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5.4.2     Production  Planntng 

TI» proposal for the planning system in the maintenance pro- 
duction shops is for th« machinery shop. 

The «yftasj is shown as s «anual processed eystea, but tha 
capacity loading, weakly progresa, and follow-up caTbe^ 
processed on EDI» as wall. up cmn "• 

After trial run and laplamantation of tha systaa in sechine 

to other aiailar production shops. 

Detail Henning 

Datali Planning (DP) recalvas the rough loading plans 
U/4-v..r plan) as tha basi, of the slheduUnì? laîîde., 

Stïoî! ï?:.fr°" JOb pr#pÄrÄtlOB th* co»pl«ta wort îSu-an- 

•) Operation list, containing the following informâtioni 

- operation sequence 

- description of tha operation (aa on job tickets) 
- «atarlai par operation 

- tiawj estlaetlon 

- operation place (»achine, group, etc.) 
- necessary tools 

- product description (Identification) 
- drawing no. 

b)    Job tickets (work orders) 

Cï    atiem*1" r#«uiiitlon"' containing tha following lnfon- 

- sta ter lai s requisition no. 
- specification of Materiali 
- quantity 
- corresponding job no. 

fha responsibility of detail planning la tot 

-     coordinate all activities including activities that 

working out the "production control card". 
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- plan the activities according to the "production con- 
ÎSX^;r<l <í°?í""«tion plan), the .aerial ¡îîuïïïo«, 
«id th« available capacity, by working out th« "we»kly 
program" and th« corresponding "load aurv«y" p«r work- 

follow th« production progress by daily or weekly femd- 

ÏÎÎ B;!5««??i*
r*nc?.wlth ïh# P,r,OM r««poniibli in 

ÏÏÎ^ÏSÎUCÎl0n' *nd Î? mlW  *«• con««,««!««, «nd ad- Just th« plant according to th« f«ad-back. 

Tha work of D«tail Planning is baa«d oni 

workshop documentation 

- «ataríais situation 

- data such asi capacities, workars, machin«*, «te. 
- f««d-back information from production 

Attachment 5.3 shows th« input, output, 
Preparation and Dotal! Planning. and routine* of Job 

Mi« following araas ara tr««t«d in Detail Planning. 

Production Control Card 

On th« production control card all Jobs (job tickst«) for 

2r.í.7?Íoí liîï !ï ;5OB«/««i-«>ntractors ara li.t«d. Th« 
transition tima of th« "product" is b«s«d on th« «atina ted 
hour consumption per job, th« time needed for tran.««??.??«« 
and th« interrelationship betweeTtnTjob.:  t"BB»or *•"«*' 

îïîrt£![?Î?
Cti?n contro1 c*r* *»•• to contain th« fol leming information (see attachment 5.4) i «**«*•f 

drawing no. 

-  product description (identification) 
card no. 

date/signature 

delivery date 
job no. 

job Identification 

job traneition time 

workshop no./group no. 
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fma production control card it to IM used HI 

basis of the weekly plan« and the load of the workshops, 

coordination plan between tha shops, othar divisions, 
sub-contractora, ate. 

follow-up oard. 

itv Control (Kay-Machines) 

••fora tha scala of th« production control card is finad, 
a roufh capacity control of tha key-machines (bottla-nocks) 
should ba nada (eoa attachment S.S). 

In order to sacura tha rlfht utillaation of tha capacity in 
tha shops, tha load survey should ba prepared. Tha load 
aurvey shows the cumulated loaded hours par week par »achina/ 
•achine «roup, (tee attachment S.f). The load survey is pre- 
pared by insertInf all job ticket« of a product t-7 week« 

After the control of the capacity and the «ateríais, Datall 
Plasmino prepara« weakly prof ras« (aee attachment S. 7) in 
accordance with the load survey. Prof rams for 2 week« ahead 
will be made each week. The weekly prof ram should ba made 
in 3 coplea. One for Detail Planninf (followlnf up), one for 
the foramen, and one for the chief of shop. 

•vary Friday, the result« from tha past week and the prof rami 
for the comlnf weeks are dlecuaaod at a meet Inf between tha 
planners and tha foramen. 

mmm tf 
my prepared job ticketa are 

•XSLJJUBBIUJ. 

int job tlcketai 

«mich are datad accordimi to tha "control card", 

for which tha flrat materials check has been done, 

which are lneerted in tha "load surveys" 

m order to manata and control the realisation of the plan- 
mai production, tha followlnf ales are ueedi 

operation liât 

production control card 

|ob tickets 

material« réquisitions 

load aurvey 

weekly profrem. 
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The production control card r CM Ins in Dotali Planning and 
la filad accordine, to tha number of tha control card. 

Tha job tlckata and tha corresponding materials réquisition« 
are filed according tot 

Machine/group - kB 

macnr 
No.l 

job-ticket 
prepared ^weeks 

**   weeks 

job-ticket 
.n production 

wee;:s 

J-UJ—^week3 
•'weeks 

«hen the jobs are ready to start, according to the weekly 
program decided at tha Priday »wetInga, one copy of the 
jet) tleketa la filed In the card Index for job tickets in 
production, and two coplea are sent to the shop with the 
weekly program. 
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1 
follow-up of the Progress in Production 

The collection of information as to which job« have been 
finished is one of the most important functions of the 
planning work. Without a correct feed-beck «nebling a cor- 
rection of  the planning factor; as well as the coming weekly 
programs,   the planning system cannot work satisfactorily. 

The time calculation must be registered in the same order 
as the plans are prepared, i.e. per machine/machine group 
(according to the weekly program). 

In order to get realistic planning figures, the aim must be 
that the planned time should be equivalent to the actually 
consumed time.  In order to obtain this, a factor P should be 
used i 

estimated time x P - planned time 

(planned tine w  actual time). 

I.e.  in order to make the system dynamic, the "actual plan- 
ning factor" is to be calculated periodically est 

p « actually consumed hours 
estimated hours 

The calculation of the P factor is made on a special form 
(see attachment 5.8). ^ 

The number of hours   (capacity)   in which the machlne/machlne- 
group is supposed to work within the week   has   to be stated. 
The chief of the workshop (or foreman)   should approve the«, 
and be responsible for the realisation of the plans. 

By following the development of the planning factor P, and 
by comparing the hours actually spent on the jobs with the 
approved capacity per week, one gets an idea of the effici- 
ency and the progress in production. 

ïh?J.
£##d"?*ck la obtÄi««<l by mmunm of weekly meetings  (every 

Friday),  "finished" job tickets, and follow-up by the plan- 
ners.  The status of production is registered on the product- 
ion control card. The "finished" job tickets are removed from 
the card index for "job tickets in production". 
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5,4,3    Maintenance Planning 

The planning syst«* developed for the Production Unit Main- 
tenance Workshops can be uaad for tha Cantral Maintenance 
Workshop« as wall. The proposals In this «action (5.4.3)   ara 
prepared for tha rolling mill maintenance workshops,  but 
after trial  run and implementation of tha systan in thasa 
•hops, of coursa,  tha system can ba adjuatad and trans far rad 
to other production maintenance workshops. 

Tha Job praparation and planning group in tha rolling mill 
nalntananca workshops should ba placad paral lai to tha Main- 
tenance Engineering group in tha organisation.  In fact, 
thasa groupa act as staff functions to tha manager. 

Tha planning systems presentad in this saction arai 

1. Project Planning System 

2. Pravantiva Maintenance System 
3. Nalntananca Planning 

hliJxa-.rCSjfSi.FJlDDtDS 

Tha project planning, i.e. planning of proper projects, larga 
rapalrs, main overhauls, ate, should be based on the network 
technique. 

Today    this tachnique is known and in soma casai used in  tha 
company,  but  for tha moment not EDP processed. 

We suggest that smaller projects  (< 50 activities)    be manual' 
ly planned by the usa of network  (activity-oriented version 
as taught at the project leader course).  Large projects 
( > 50 activities)  should be processed on EDP by means of one 
of the well-known natwork computer programs. An activity ori- 
ented version should be preferred. 

3¿l¿3¿¿..£lfyfD£¿ys_&¿ntengncj 

Preventive maintenance jobs are ordered by the work order 
system described in point 5.1.  The jobs are assigned priori- 
ty 4, and are classified as Routine Maintenance Jobs   (RMJ) 
as described earlier. 

The resource planning is included in the maintenance plan- 
ning system,  but some of tha basic principles of PM will 
be mentioned here. 

Basic Principles of PM 

As already mentioned the prime aim of PM is to reduce wear 
and detect and remedy it before the machinery has to be 
stopped for one reason or another.  The techniques involved 
in PM have different names and today the following are in- 
cluded: 
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1. Cleaning 

2. Lubrication 

3. Inspection 

4. Condition checking 

5. Adjustment«, exchange of parts, and repair of damage ob- 
served at pre-planned stops. 

PM is not a task for the maintenance function only,   it is 
pert of the daily work for all persons within an enterprise, 
worn the managing director to the youngest office boy, from 
the production planning and managing man to the worker in the 
tool-crib. 

XVf r?al}y * klnd of Ph*lo»ophy which should be introduced 
!??i !£! fì Y* in •"P**1«1» «nind». Wear of machinery often 
will result  in unusual noises,  smells unsafe functioning, 
change of colour or other unusual events. Anyone observing 
such changes should find it quite natural to tell the mainte- 
nance department or some other responsible party about what 
Î! ?riü ! hî* ob»erv«d- ALL P«ople within an enterprise should 
be told to do so and one should never reprimand a person for 
putting his nose in other people's affairs".  Sometimes it has 

ÎÎÎ u    !?5Yed.that a P«r»on do«» not report because he or she 
?î,   .    *  is not ray job"'   ln other word« the  "this-is-not- my-table"-mentality prevents the PM. 

A successful  introduction of Preventive Maintenance principles 
will as a consequence also include INFORMATION about the basic 
principles and measures to encourage people to take an active 
part in the prevention of losses within the enterprise. 

Besides the introduction of a philosophy or policy within the 
enterprise,   the Preventive Maintenance System includes i 

1. A control system 
2. Good routines 
3. Instructions 
4. Trained people 
5. Aids for the job 

fhe control system consists oft 

a. order forms 
b. report forms 
c. recording; system 
d. statistics 

1 
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MAINTENANCE  INSTRUCTIONS 

Generally speaking there must always be some kind of in- 
struction for any type of  job.   In some cases  it is possible 
to state before the actual  job starts 

WHAT  is to be done 
HOW it should be done 
which AIDS are to be used 
TECHNICAL SPECIFICATIONS about  the  job. 

This is of course the case in PM.  Someone has to state these 
facts.   In many cases the engineer does it,  in other cases 
the foreman,  but in too many cases it is left to the worker. 

The usual attitude when PM is started is    that specially train- 
íí ÜSÍ ïî!!:A}ubïiCAt?îï:  Sh?uld * U8ed- PM make* hi9ft demand on the technical qualification.  But it must also be observed. 
that especially in the more detailed inspections and in the 
condition checking operations the demand on technical qua- 
lifications is  so high that no worker is capable of doing the 
work correctly without some kind of information from engi- 
neers . * 

Verbal information about the job is the commonly used method, 
it is said to be quick, but in most cases the time saving 
î!în!JÎÎÏ«.?0t a11 inform*tion is given.  In PM most operations 
are repetitive, sometimes of course at long intervals, and 
inevitably verbal  instructions are quite insufficient. 
11 í*,"-* P°»sible fc* anyone to keep in mind all the diffe- 
rent information about PM operations. 

If a verbal instruction to a worker is based on a written in- 
struction it ensures that 

- all information necessary is included 

- the instruction is always the same 

- nothing is forgotten 

- there is always a reference and a 
support for the memory. 

Instructions for PM have been worked on for many years and it 
is now possible to find 3 different techniques, each one with 
its advantages and disadvantages. 

1. The instruction is not detailed. The job is described only 
with the operation definition such as "check",   "listen". 
inspect".  No other information is included. 

2. The special  instruction is connected to a  "methods book" 
where the different operations are described  in more details. 
No technical data are Included. 

3. The instruction is complete with method description and 
technical data. 
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Instructions of type 2 are actually typ« 1 instructions com- 
binad with the Methods Book. 

Of course, there is less work in writing instructions for 
types 1 and 2, but practical experience has shown that the 
work necessary to write a usable Methods Book is considerable. 

The oldest of the PM instructions is the Lubrication Instruc- 
tion. In most industrial countries type 3 is used. In some 
countries, Germany, for example, this form of lubrication in- 
struction is stated in a generally accepted national norm, in 
Germany DIN 8579. This indicates, that type 3 instructions are 
the safest and most reliable . 

Below are type 1 (or type 2) instructions from an iron and steel- 
works factory. They were used during an introduction period» 
the same type was also used in the pulp and paper industry. 
The reason for choosing this simple type of instructions was, 
that it is done quickly, is quite sufficient in the early 
stages of a PM programme, and in this case specially trained 
Inspectors were used. The need for a more detailed description 
of the different actions was not deemed necessary at this time. 

Today, these instructions to a larqe extent have been replaced 
by type 3 instructions, the reason being that the demand on 
reliability in the preventive work has been increased and the 
technical difficulties have increased with the introduction of 
more automated and more complicated machinery. 

The complicated machines require better information in the in- 
structions, and as a consequence also the Methods Book has been 
replaced by a Methods Record, used when building Instructions 
of type 3. 

Shown below are instructions for type 1 or 2. There are only 
short details about what to inspect, but not very much about 
the method, technical details etc. 

INSPECTION INSTRUCTION 

MAINTENANCE DISTRICT                           DATE              ISSUED         CHECKED        DATE 

Ime. et 
Run Step Code Mochín« Component Method 

Drawing 
Tool- 
Instruction 15; at 

ad. 
number r       i 

X Weter pump Pocking 
Coupling 
leering 

Look, Listen,Fee 105 
105 
107 

X 

X 

X Vacuum pump Alignment 
Fattening to bate 
Coupling to meter 
Packing 
Connections to pipe 

H 

104 

105 
105 
105 

X 

* 

X Water Alter Connections to pipe 
Int. pressure drop Measure 

143 
145 

i 

»   -.- 
Leakage Look, feel 105 

. 
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*><• díMdv«"»9« with tW* l instruction» nay tartly b« ov.r- 

GENERAL INSPECTION 

Til« general Inspection covert: 

PROTECTION AND SAFETY DEVICES 

ALL ACCESSIBLE MACHINE PARTS 

Mow or« listed mochín« port« and 
componenti known at general ba- 
camo they are used in many mo- 
chin« in the factory. When found 
they should be inspected as per in- 
struction below. 

SHAFTS: 

Roundness, wear, straiahtness 

•RAKES: 

Function, broke bands, brake linings, 
adjustment screws, lock nuts, 
on other ports. 

KARINGS: 

Flay, temperature, undue noise. Us« 
a stethoscope. 

GENERAL INSPECTION, coord. 

The general inspection will usuolly bo 
done during production and under nor- 
mal conditions. Shorter stops may be re- 
quested by the production foreman. 

The general Inspection is done by 

Looking, Littening, Fooling 

The general inspection will cover oil 
accessible ports. Ihe inspector will 
take off covers, plate protections, etc., 
take safety precautions»  if possible feel 
the parts to check for undue play, ab- 
normal temperature, noise and vibra- 
tions. Determino, if possible, the cause 
of the abnormal condition. 

The general inspection will also cover: 

1. The general tidiness of the work 
placo (cleaning, sweeping, etc.) 

2. The general exterior condition of 
the machino (cleaning, painting, 
dust, dirt). 

3. All functions of the machine. 

4. The lubrication. 

IÏÎ •!U!!* U1?? ln îny type of instruction« «hould be clear 
Î« J! ?    * ••SiJy und«r«to<* by those    for whom it if lntondod. 
Ül£ 9ÎnTïtUîïaU.Î*ha' hlî ?Wn tmchRicAl WÄy of «xprw-ing him- 
ÎÎ    T/25-ÍV    m01t unc-ftain that the worker, will understand 
ÎîffîAec^îcA ..P.cially when daaling with 

2rtlSt*ïh!U!t Î1S° try t0 find the kno«l«<*g« l«vel amongst the 
TS ï!ï ¿-ï?e •n?ineer rau«t »«ver write things he is not complete- 
ÌLS frí*íínít0ÍL"Ureuth? worker« wil1 «"dïrstand.   It is not a- 
ÏÏZIÎ. ?rt*íaí*    they,"ï?uldknow bec»«• of thoir former training". 
n^PÍ! ÎÏÏ? ^ •specially the things they do not use daily,  it mint 
biuìid £nlLlhï ^îïw*? mkm the deci>lon •*»* the method to 
ÌI ÏÎ •4Ï! !ï!!«£e i!u1íkely to take th« method he k"0"« best and 
ìlnoer wantof "•   0d WlU n0t 9iv* the "fety tht •»- 
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MACHINE MANUFACTURERS INSTRUCTION BOOKS 

Manufacturers of standard machines often deliver an instruc- 
tion book. Many maintenance engineers have the opinion that 
they have to stick to the rules in such an instruction book. 

If such a book is carefully analysed, it will often be found 
that time intervals between maintenance operations are too 
short. The most revealing example is the interval for chang- 
ing oil. 

In most cases it is stated that the oil should be changed 
once a year or after 6 months. If the quantity is small it 
does not mean so much economically, but modern machines very 
often have systems containing large quantities. The manufac- 
turer's statement is of course based on experience, but the 
manufacturer must be sure his machine is always well lubri- 
cated. In order to achieve that purpose he sets a short in- 
terval just to be sure.... 

In reality the oil may last for more than one period. It has 
been found under controlled conditions that the oil in a hy- 
draulic system remained in good working condition for more 
than 6 years instead of the prescribed 1 year. 

This fact casts no aspersions on the manufacturer. He does 
not know that this particular machine will profit from good 
maintenance. The same applies to other parts of his instruc- 
tions too. 

Purchasers in industry often state that the manufacturer will 
provide complete instructions concerning preventive mainte- 
nance. The reason is that the purchaser believes the manufac- 
turer has the best practical experience with the machines. 
But that is not true, because the manufacturer has not a single 
one of his machines under daily observation in his own plant. 
Practical experience is held by his customers, but if the cus- 
tomer does not keep records properly, many valuable hints will 
never reach the manufacturer's serviceman. This again la no 
fault of the manufacturer's as, again, he wanted to be on the 
safe side. 

An Instruction book for any type of machinery should be set 
up to suit the user. The lubrication instructions should be 
set up according to an accepted standard, such as DIN 8579. 
If not, the lubrication man does not find them, and the ma- 
chine will not be properly lubricated. The same applies to 
other information too. 

After long and detailed discussions with those concerned in 
Sweden, it was found, that an instruction book should be di- 
vided in 3 parts and delivered in a varying number of copies 
to the user. 
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Maintenance 
department 

Imtol lotion   ftravanrive     JfocMnt 
imtrwettom   moinrenenca data 

instruction! 

x                  x                x 

Plant ent. 
*                                                  X 

Work study X 

Prod.eng. X 

Prod.plann. X 

Prod.forare. X 

Operator (x)                          x 

Spora parta   Opsroton   Drowingi   lubrication 
cetsloave      imtrucHam ¡nstructiom 

x 
X 

X 

X 

(x) 

f 

In this aat-up the Installation instruction! ara those nMd- 

îu^î ÎMÏÎÎ
0
*!/^^ Productlon'  achina ta.t racord?înd such things. Also information about how to lift and »Í»!«,. 

the machine, how to assemble it,ate., Ï. iníiuSea"?    tr*niport 

The machine data conaist   of a ganeral description of  tha m>. 

K?¿o£A^ filiti.., auch ./SS. 

ïSïuSrïc^î: ' •.í2*tír5t ion*con,iat °f ^^«.tion on ^ to ¡h?«!¿S?    ' !tc* b€for« operation,  how to lnapect the ma- 
ííüuSn " ,tart"up and how to watch th« «»chî;rdSîî„ro. 

SÎS:ÎÎSvarïtU:ïiiîï A1- to Provid* >uch information,   if 
m?r? inï'inl\' S«ldKÌ" "*•"*•*•*'   that a manufacturer is more willing to do this before tha ordar la slanad th.» -#*Ä. 
•nd «i.» that a good instruction boSí cosîî îoXS   th*n a£t#r' 

There have alao bean discussioni in Germany about tha inform, 
tion a manufacturer ahould provida ¿S5^t^U^w£hiS?~ 
ïKieTA* S",1** read ln th*  "ähnlich. AuïîAîsîîcSî- 
ÎÎÏÎÎn^ïf ^fï"uf«»««chinen und ähnliche Partigunlsmiitîl - 

SEPSI] %IidM2 "«ir 5S5iBîaS
0lVnd 8imîla' Potion 

2? thTSarm^asoc^ VDI/VDE 32U  lM^ 

îo^.ïïîonn; ^ïî1"6 ault*bl« 'or the intíndaí pSípS.Í? í"t 
to mention how the manufacturer and tha customer fail L> „Ii.~ 

Unes"?       -itu«tion. are da.cribad step-bj-stap in îhî SuTaí ' 

Even if the manufacturer's instruction *vv»v 4. —*. 

••tloi» dlr«ctly .. worK.r'i Instruction!. * 
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The reaaon ia that in most caaaa tha uaar of tha »achina 
rapidly will hava accaaa  to information that tha manufacturer doea 
not have. There will aleo ba changée in intervale for diffé- 
rant operationa bacauae of tha conditione for tha Machine, 
tlM and load utiliiation ate.  But the inetruction book con- 
talna Much valuable  information and Material for building 
one'a own inatructiona,   auch aa aketchea and photographe. 

The manufacturer uaually  providea a apare parta catalogue when de- 
livering a machine of atandard deaign. The beat method uaed 
for that la tha exploded view.   It ia eaay to aec tha ahapa 
and relative alz« of the different componente and alao how 
they are aiaembled.   Tha exploded view may be uaad alao aa 
information for tha repairmen    when diaaaaembling and aaaemb- 
ling the machine for repair or exchange of worn or damaged 
parta.  Linee with arrowa May add to tha value of tha exploded 
view in that caae. r 

The following ia an example. 

SHAFT SEAL   (aee figure) 

Remove the coupling half with a puller. Remove kay   (24). 
Remove all burra from tha kay way and tha aha ft and. 
Unacrew the gland nut   (33)  and remove all parta up to and 
including inner waaher   (20). 
Inatall a naw 0-ring   (16). 

Check that the retaining ring  (19)  ia in ita placa in tha 
groove in the ahaft. 
Inatall the inner waaher   (20)  with the chamfarad aida to- 
warda the ring  (19). 
Inatall tha apring   (21)   and the aecond waaher  (20). 

Inatall a naw rubber ring   (22), be careful not to damage 
it whan paaalng it ovar  tha keyway.  Inatall a naw aee ling 
diac.   (23). * 

Inatall a naw 0-ring  (17)   in the gland nut  (33).   Inaart 
a naw aleeva  (18)   into tha gland nut and aaaembla all 
parta on tha ahaft.  Tighten gland nut aecurely. 

Inatall the key in tha keyway and puah the coupling half 
onto the ahaft with light blowa of a hammer. Lock with tha 
lock acrew. 

Be aura the aaaling aurfacaa of the rotor ring  (23)  and the 
atator ring  (18)  ara not damaged or acratched. 

I 
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18 17 33 

16   19 20 21 20   22 23 

Ixplodod view with arrows indicating correct aasombly. 

wL!**?1-1 "ichln#> At *• too axponaiva to aako oxolodod 
oouvorod to facilitato corroe t rapa Ir work. 
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PtMOWWEL FOR PREVENTIVE HAINTEHANCE 

As always in maintenance, «killed and trained people should 
b« used. When firat atarting a preventive maintenance plan, 
it ha« been «ore or leaa a custom to ua« inspectors, lubri- 
cators, machine checkers and aimilar craftsmen, who work on- 
ly in the indicated area«. 

To get a certain degree of flexibility it will sooner or 
later become neceaaary to take other craftsmen into the pre- 
ventive work. 

Wien using instructions of type 3, this extension becomes 
fairly easy as the instructions can be uaed both aa the basis 
for the initial training of new personnel and aa an aid for 
those craftsmen who are not fully trained. 

In complicated machine«, especially auch machinée containing 
hydraulic, pneumatic and electric circuita, the personnel 
must have knowledge in more than one of theae fields. The 
machine mechanic muat know how the electric control circuit 
acts because he muat be able to check the entire function in 
order to find weak componente and failurea. The need to train 
both mechanics and electricians in several new fielda becomes 
more and more obvioua. Por the complex machinea, methods have 
been developed such as 

- logical fault-finding techniques 

- test programmes 

which have to be handled by trained craftsmen. The time sayinge 
with these methods are so great that the cost of training is 
negligible. 

In earlier days the lubricator usually was among the less able. 
If a man was not capable of working as a production man he 
was given a job either in the tool-crib or as a lubricator. 

Lubrication (and also the job in the tool-crib) is a job to be 
done with care and atrictly according to the instructions. If 
a poorly trained man ia used, safety and accuracy of the work 
may be jeopardized. The man who does lubricationa may also de- 
simele kinds of inspection when lubricating the machines. If 
he is a akilled craftsman, then, not only doea he properly 
lubricate a machine but he may alao contribute importantly 
to preventive maintenance by inapecting the machine, as well. 
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In Swedish industries it has been found that older mechanics 
who do not like to work as repairmen on incentives any longer, 
will do a very good job as combined lubricators, inspectors 
and instructors for the operators of the machines. Usually 
they have a very good knowledge of the machines, collected 
during long time as mechanics, and personality qualities that make 
the operators accept them as superiors. 

Repair work is done in connection with the inspections, usually 
up to the predetermined and agreed stop time. Repair work ta- 
king more time is done later on, if the failure is not of the 
nature that calls for immediate action. 

When the preventive prográmale has been in effect son« time, 
more people are trained for the job. In some industries the 
preventive work is planned and scheduled as a part of the re- 
pair work, with a certain priority. 

In the long run it will not be necessary to have spe- 
cial workers for most of the preventive maintenance work. 

The internal training programme for the personnel working 
on preventive maintenance should be a continous process as 
new machines are installed and the workers trained in their use 
as soon as possible. This applies also to the foremen, both 
the PM foremen and the repair foremen (in different departments). 

The preparation of instructions is usually done by mainte- 
nance engineers. They need a training course at the start of 
the programme, covering 

preventive maintenance techniques 

instruction language 

instruction technique 

use of methods records. 
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It It generally accepted that cereful planning of an ope- 
ration will lMprove the results. In general, however, the 
opinion le that maintenance work cannot he planned to any 
larfe extent. 

The feet le that In a well orfani sed Maintenance depart- 
nent« ueually More than 7S per cent of the nanhoura «pent 
en Maintenance lohe can be planned.  Even rueh joba can be 
planned. 

weekly PI anni ne Wee ti ne 

A successful Maintenance planning la baaed ont 

-     a balanced order-«took «nabline an equal and optima* 
utilisation of the Maintenance resources. 

greatest possible consideration of  the fact that orders 
( Job«) have to be carried out at the rieht tie» without 
unnecessary delay. 

This iMMllee     well-orfani sed teaet-work between the order- 
originators,  the Maintenance work-groups, Maintenance en- 
gineering group, and the Maintenance planners. 

The introduction of weekly planning Meetings between theee 
people will result in a good ongoing relationship in quest- 
ions such as preparation and priority of maintenance jobe 
to be carried out during the coming weeks. 

The following items should be fixed on  the agendat 

report on the reeults of the last week's progrès». 

report on the orders enter«* last 
order stock. 

and the total 

report on jobs under preperetlon. 

proposal for work-program for the costing week. 

mts on the proposed work-profram. Establishment of the 
program for the coming week and the plans for the fol- 
lowing weeks. 

report on the situation of the other Maintenance groups 
and the central Maintenance shope. 

miacellanous. 
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This means that the work program and the plan of the fol- 
lowing weeks ara prepared according to the following cyclo- 

i 

Week    l Work 
program 

Week    3 

work 
program 

W2 V3 

I 
I 
I 
I 
I 
I 

The work-prograa for the next week includes only loos pre- 
pared and ready to itart.   In the plan for the following 
*••*• Ili J0*» **th • scheduled date and requiring • certain 
amount of resources ought to be included. The plan should 
eerve as a prognosis base for the evaluation of the need for 
•©ordination of the various Maintenance jobs and sia intanane« 
groupa, and aleo indicate the need for eictrt capacity. 

Capacity planning 

* good Maintenance- economy implies that each nain tonane« 
Bhop has an adeguata order-stock enabling it to equal lie 
the order variations of the order-entranee and to have the 
necessary tüte for the job-preparation. 

_      al» of capacity planning la to nana«« the tiawj 
•nd sequence of the ordered jobs within the frane of the 
priority rules,  in such a way that an "optlau»- utilisation 
of the available ressources will    be obtained. 

Î5 ÍSÍÜÜ*.!!!* Î5*^!2?tl,,# of «••*«*** Hsiming,  it la necessary to introduce and define eoa» basic concepts. 

Jobs ready to start and jobs not ready to start tortor i ty 
group 3 and 51 * 

Prescribed order stock. 

The total maintenance order stock can be divided, once de- 
fined, as shown belowi 
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Ordara which are ti«« aatiiaatad, 
praparad and ready to start aa 
soon as th« nacaasary raaourcas 
ara avallabla 

Ordars 
raady to start 

Hi 

Orders which ara tima *«t ina tad, 
«i* praparad but not raady to 
•tart during th« naxt two wsjoka, 
du« to lack of •*tarLU, not vat 
fismd atop-1 law for product Ion 
•quipnant, ate. 

Total 
orear 
•took 

Ordars 
not raady to atart 

1 
îï" «ÎSSÎS4 « EïiSU" "ot '•** *° "•" «* 

Wwrk «roup N.M. fPaajt 

• • _ 

Work standard 
cod« 

Jobs not raady 
to start 

i 
I  

*                 » 
a 
No.  of 
work 
oreara 

— '   ~  
b 
Itatis- 
tlcal st. 
tiaa 

» — 

• • b 

i 

*W MW &¥ flSV // 

Jb/   jàjj âââ 
WF7  ffff rW 

V 

/// 

21 

13 

2 

3 

— _, 

3.S 

11. f 

22.2 

45.3 

77.§ 

Ut.t 

«4.4 

13$.t 

t 171-10Í-13S 412.0 

Hour«   not raady  to start •24.1 

I 
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1 
treacrlbed ordT stock 

S the prescribed ordir stock exprsssed in weeks (e.i., 
• jobs in priority groups 3 and 5 ready to stsrt), we 

shall understand the order stock ideal compared to rssl 
lifs. 

Ths determination of preacrib*d order stock for each 
maintenance workshop ought to b« baaed on a study of 
ths ordar entrance and tha variations during ths last 
II - 20 weeks. 

Ths intarplay between tha ordar stock and tha ralavant 
ma intanane a capacity makas it nacassary to follow up and 
manag« tha ordar stock.  In this connection th« "preacribed 
ordar stock"  is important aid. 

Tha stock of ordars raady to etart ought to fulfil tha fol- 
lowing requirements t 

-   tha variation of tha ordar antry can be filiad up to 
tha capacity limit by tha cumulated joba. 

- jobs which, contrary to expectation, cannot start, 
to lack of mataríais or spara parta, alterationa in access- 
ibility,  etc., can be replaced. 

- poasibilltlee of rational combination of joba. 

- give aufficient time to job preparation. 

Aeaualng that the "prescribed order stock" is evaluate«/ 
calculated to be 3 weeks, the following order-stock-eontrol 
ilegram can be madet 

Order stock 

oontrol 
liant 

prescribed 
"""order stock 

lower 
control 
limit 

am» calendar 
1 2 3 4 5 i 7 • t 10 11 12 II 14 15 li 17 II 
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The difference between the control limit and the prescribed 
order stock can be calculated as the greatest deviation from 
the average of the orders entered during the last 20 weeks. 

It is an essential task of the maintenance planning group to 
understand the order stock information, and in cooperation 
with respective Managers take the necessary measures based 
on this information. 

By fixed control limits and an order trend exceeding the up- 
per limit, the maintenance workshop in question is supposed 
to be shorthanded. If the order trend exceeds the lower limit, 
the maintenance workshop in question is supposed to be over- 
manned. In both cases adjusting measures are necessary. 

Capacity calculation 

Maintenance jobs in the category routine maintenance jobs 
(standing work orders priority 4) are planned, and in priori- 
ties 1 and 2 jobs are not planned, but draw on the resources. 

All other maintenance jobs have to be planned according to 
the resources available. 

To make proper utilization of the resources available for 
maintenance jobs, it is necessary of course to know the num- 
ber of resources at one's disposal. 

The available resources have to be calculated per period cor- 
responding to planning periods, e.g., per week or 2 weeks. 

An example of a capacity calculation is shown below: 

WORK GROUP PERIOD: WEEK 15 

PLAN REAL DEVIATION 

Norm capacity 
Calculated absence 
Lend capacity 
Borrowed capacity maintenance 
Borrowed capacity sub-contractor 
Planned overtime 

2350 
-100 
- 50 
+ 10 
+ 200 

2350 
- 25 
- 25 
+ 10 
+ 250 

- 75 
- 25 

- 50 

Real Capacity At 2410 2560 -150 

For priority 1 
For priority 2 
For priority 4 

225 
365 
410 

275 
355 
405 

- 50 
+ 10 
+ 5 
     •« 

(1 + 2 + 4)   Bt 1000 1525 - 35 

CAPACITY AVAILABLE (A - B) 
for priority 3+5 

1410 1525 -115 
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Ordar itock   (wnk 13)                            Haaka Hours 

Ci      Fraacrlbad orter stock 

Dt      Ordar »took raady to start 

Dlffaranc«    (C - D) 

5 

4.4 

O.f 

€710 

S940 

•10 
               • 

Kvot.    §      •      ifi      -         O.M 

Wilt capacity plan it aot 

•api ana t ion of tha plan. 

(a)     Mor» capacity i 

(»)     Calculata4 abaancat 

(a)     Land capacityt 

up at tha ly planning »aotiafa, 

<«+€>) capacityi 

(f)      »laiwad ovar-tia»t 

»•al capacity hi 

<«)     for priority It 

(h)     For priority 2t 

(j)      for priority 4t 

1 • a • 4t 

Capacity avallatola i 

Own rasourcaa in houra. 

In advane« known abaanca duo to 
holidays,  lllnoas, aducatloa, oto. 

Known Iantina, of rasourcaa to o- 
thor sarvlcas. 

Known rasourcaa borrow»* fro» o- 
thar »»intanane« shops,  " tha pro- 
dwetlon" or otnor. 

•lannad and accoptsd ovar-1 la». 

Calculatad aa a S-waak ruanlM a- 
varaaa of priority 1 josa aar liar 
oarrlad out. 

Calculatad aa priority 1. 

total standard for ail priority 
4 Jobs (standin« work oreara). 

fatal statietlcal srobabla Honra 
to aa raaarvod for acuta rapair 
of prioritias 1 and 2, and tha stan- 
dard work oreara priority 4. 

Hours which can aa uaod for pi anna d 
priority 3 and S Job«. 
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I»  this example the capacity-plan is prepared in week 
14, is valid for weak 15, and tha calculations are based 
on data information fro« the situation at the end of 
week 13. 

Prescribed order stockt 

Order stock ready to 
starti 

As described earlier in 
weeks 

h • weeks x running average 
of the last lo weeks 
real available capacity 
in hours/weeks. 

In this example 5 x 1350 • 
6750 hours. 

Total order stock minus or- 
ders not reedy to start 
(as earlier described) divided 
by running average of the last 
10 weeks reel available capa- 
city in hours/wseks. 

In this example! 6750 - §20 - 
5930 hours 

«8» 4.4 wseks. 

on the calculated capacity and the stock of ordere 
reedy to start, the work program can now be set up. 

All the items described in article  5,together with the ma- 
terial administration system and the cost control and bud- 
geting system, form   the vital part of the "Managed mainte- 
nance system". Of course a number of records and files ere 
needed as a data bas«. These and the IDT-input and output 
will    be described in a later article. 

I 



DESCRIPTION 

1 .       The planners/order-receivers immediately moke a cost- and 
work evaluation on the received work order. 

The work orden are checked, tigned and diipatched for 
further preparation. 

2. Work with priorities 3 and5 and project,  requiring no 
comtruction work and no external ordering of spare part« 
and materiali, areprepared by the performing group (shopK 

3. Planning group arranges the work orders according to the 
rules and hand over the work-orders to detail  planning! 5 
or asks for external resources .(4: 

4. The arranged work orders can,   considering the load situation 
in the performing groups (shops), or     for other reasons if 
suitable, be given to external resources, e.g., central mainte- 
nance shops. 

5. The prepared work orders are registered on the respective 
performing groups, and scheduled according to  the planning 
rules.   The pia' -, ers issue  Sub work-orders     if necessary  to 
the respective penorminç; groups.   The prepared    work-orders 
planned for coming week are set up on  the weekly protra i 
of the respective performing groups. 

6. The work program for the coming week  is fixed at the weekly 
planning meeting. 

7. The work orders priority 5 which are to be considered as a 
project, are registered'i) and handed over to the project group. 
"P-.e originator     il informed that the order is noing to be per- 
iormed by the project group. 

I    SECTIM   t     | 



WORK ORDER   -   FLOW 

ATTACHMENT 5.1 

£- 
Work order lilt 
flog sheet) 

! 
Priorities 1 &2. Originator 
records     on  trie  lilt and 
make direct contact to 
the performing group. 
Work order no.  is given. 

Originator 

Colt 
responsible 

Z _3. 
Jx iQ 

1 
Work-order 

Priorities 3 & 5,  projects 

I 

© 
Mein t. shop 

Planning 

r T ,0 » 

Priority 3 
Job    100 h 
Priority 5 
without conitr. 
projects 

Priority 3 
Job    100 h 

•Pr.gfiîï 5  incl.constr. 

Job 
preparation 

Priority  5 
Incl . constr 

Planning Office 
Evaluate the 
places of costs 
Maint, ace 
Prod.  Ace. 

T ' 

Planning 
group 

0. 

0 J 
Job preparatio 

Shop planning 
Registr. of 

0 
Regis 1 

Maint, shop*-. 
Waokly plonn.meat. 
- originator 
- parf.maint.group 

_sJ2r— Muoia 

0 

0 
Registration of 
the job at a 
project 

Assigned   on 
priority 

fx tar nal 
Rosourcei 

Sub 
work orders 

—X 

T 
Report 

Project 
leader       • 
issues 
work orders 

Project leader 
is assigned res. 

Report 

Report Q-4    SECTIIN   2 



PRODUCTION 

Priority 3 job« 

Priority 1  and 2 job« 

Repair 
report 

MAINTENANCE PLANNING 

INFORMATION     FLOW 

PRINCIPAL^    SKETCH 

I 

Work order    1 

MAINTENANCE 

I 
Work order 

Work order 
Work ordei 

Work  order 

r¿¡ 
'I       Work  prograr 

Work 
orders 

Manpowt 
schedule 

see routine above) Work   order 

J  Craft 

SECTIIN   1I 

backlog 

Craft activity ^_ 
raoart 

Job code 
raport 

Repair 
report 

Weekly 

Weekly 

Weekly 

•very 4th wee 

everv 4th wet- 



ATTACHMENT    5.2 

INFORMATION     FLOW 

PRINCIPAL     SKETCH 

NCE PLANNING MAINTENANCE 

Work order 

DATA PROCESSING 

i et 

id 

u-r\ 

Manpowi 
schedule 

Work order 

.:  1er 
(see routine 

Work program 

Work 
orden 

Monpowe 
tchedule _ 

above) 

ticket 

¡cklog 

(»•«_routinejobove)    ^ Work ordei 1 

Mvity 

Weekly 

Weekly 

Weekly 

fchOÉ tìfikl 
Log theet 

Croft backlog 
rtff°rt 

_tvary_ 4th week 

Craft activity 
report  

Job cod* 
report 

every 4th week Repair 
report 

1    SECTIIN  2 



ROUGH   SKETCH   OF   PROPOSAL   FOR    DETAIL   PLANNING    If 

INPUT TO DETAIL PLANNING SECTION: 

• OPERATION LISTS 

• JOB-TICKETS (WORK ORDERS) 

'  MATERIAL REQUISITIONS 

• ROUGH LOADING PLANS 
M  4 - YEAR PLAN) 

* Séquence and description of the 
operations 

* Time calculated 

* Operation place (alternative 
possibility) 

* Necessary tools 

Material re- 
quisì t. 

information about mataríais 

Control  card 

Based on the operation 
list and the  job tickers, 
the "Production control 
card'   is made for the 
jobs in question.Before 
fixing the time lela- 
tions between the ope- 
rations a capacity con- 
trol  for key operation 
(Machines/Groups^ ¡$ 
made. 

__J 

£ 
Material 
requisit. 

Based on: 
- Prod, conti o I   ca 

- Material  check 

- Loading surve 

The ¡ot-'ickets c 
vided with produ 
dates and the wt 
programs are  ma' 

|    SECTIIN   1     | 

Weekly 
progran 

Time 

axis 
1      2 weeks before production start |        1   week before production start 



ATTACHMENT 5.3 

)POSAL   FOR   DETAIL   PLANNING    IN   MECHANICAL   SHOPS 

Control card 

Based on the operation 
list and the ¡ob ticket», 
the   'Production control 
card    is made for the 
jobs  in question.Before 
fixing  the  time rela- 
yons  between the ope- 
rations a capacity con 
t>ol   tor  key operation 
Machines/Groups•  is 

made. 

•erial s 

Mo ter io I 
requisii. 

Based on: 
- Prod.controI  cord 

- Material check 

- Loading survey/week 

The ¡ob-tickets are pro- 
vided with production 
dates and the weekly 
programs are made. 

Weekly 
program 

• eek   before production itgjr 

Workshop documentation 
planned and prepared 
for production: 

Follow up 
"P" 

Job tickets filed according to 

Machine / Group - week 

Q 

Materials from 
store accord- 
ing  to   the pro 
ira m and  mat gram ani 

Production shoe 

- Follow up 
- Feed back 
- Conferences 

* Program and job tickets 
for  the coming week, 
and at information for 
for  the next week, 
sent to the shop  

|    SE CTI IN   2 
Production   »tart Z> 
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b.b i 
Load Survey For« 

H - Theorat ice 1 
capacity in 
hour»i 

Actual 
capacityt 

Total capacity in nan-hours including 
ahifta and plannad overtime,  but axclud- 
ing workera on holidays. 

The actual capacity is the thaoratlcal 
capacity corrected by a factor for ill- 
ness, othar abaence, and minor break- 
downs. Th« figuras of i linosa and othar 
abaance will be found by statistics of 
tha capacity ut il nation. 

Wa propoa« tha figuras of minor break- 
downs to bo 10% at tha beginning. This 
factor nust be discussed with the shop 
leaders and the foresten. The aim is to 
reduce these factors in order to get 
better utilisation of the manpower. 

Actual hours t Actual hour consumption in connection 
with jobs. The actual hour consumption 
of the "follow-up week"   (the past wsek) 
nust be calculated and Inserted in this 
space. Deviations, if any, siust be die- 
cussed with the foresten at the planning 
meetings in order to decide,  for instance, 
in case of a delay, whether this delay 
can be eliminated through overtime. If 
necessary,  the "planned weeks" must be 
adjusted. 

Planned 
hours per 
job i The planned hours are the expected actual 

hours. 

in order to get these planned hours, the 
estimated hours sre multiplied by a factor 

p . ectuf I hours— 
estimated hours 

This factor is found through the feed- 
back of job tickets and calculated as 
deacribed in point 5.4.2. 
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Cuamlatad 
hours par 

Cunulatad hours of tha planned jobs Must 
fill up tha actual capacity  (X). 

In ordar to hava a clear survay,   tha plans must ba kapt in 
files for aach forasMin. 

I 
I 

J 
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WMKLY PMCWt/TOLLOWIlIC-UP 

Pot. No. 

Mo. of  job. 

The sas» description as that of the job ticket. 

The planned etart and finish date of the job. 

The actual date on which the job was started and finished 

Information concerning origin of the Materials and their 
destination point after completion of the job. 
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FOLLOW-UP THE PLANKING FACTOR P 

Actual hour« 
The planning factor P 1st 

Estimated hours 

This P must ba calculatad par foreman continuously baaed on 
th« Job tickets of the finished Jobs. The for« la shown be- 
lowi 

ISB«i&i£*2G> 

A • Groupi 

• - Actual hourst 

C - Estimated hourst 

Nomai ly a group conaists of the 
workers and 1 foreman.  If som« fore« 
nan have only a few awn it Might be 
expedient to form larger groupa by 
putting together several foremen 
groups. 

The actual houra regiatered on the 
job ticketa of finished jobs with- 
in the stated week. 

The estimated hours registered on 
the job tickets of finished jobs 
within the stated week. 

Planning factor P« Actual houra 
Estimated houra 

of the paat 4 or 5 

weeks. One form covers one quarter 
of a year. 

Besides using P for the conversion of estimated hours into 
planned hours, the factor talla aomething about the efficien- 
cy. If the estimated hours are constant and P decrea«««, it 
means that the actual hours have been reduced. The reason for 

hifher efficiency can be better methods, better organisa- 
tion of the transportation, correct manning, etc. It should 
be the foreman's object to raise the efficiency and keep P 
on a level correaponding to good efficiency. 
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6.  MATERIALS ADMINISTRATION 

The present situation in the materials and spare parts admi- 
nistration of the company calls for close attention. 

In this chapter is presented a proposal for future materials 
management. However, the system as such cannot solve all of 
the problems. Proper coding systems, efficient procedures, 
efficient utilization of EDP, and a clear organization are 
basic elements in efficient materials management. But if we 
do not know what is on stock today, if we do not know the 
costs/value of this, if we do not know what is ordered and 
which delivery times will be met, if we do not know the need 
for spare parts, and if we do not have a description for ma- 
terials administration, then this must be changed before a 
system can function efficiently. 

Today the materials administration function of the company 
controls a value of approximately 400 mill. Forints and at 
the same time spare parts are often lacking. 

We recommend a special survey to be carried out in this area. 
The objective of such a survey should bet 

a. To identify and code all existing materials and spare 
parts, including such ordered and not yet delivered. 

b. To register both weak points in the present situation and 
demands for changes. 

c. To examine possibilities for deletion and propose a policy 
to the top management. 

d. To examine the method for decision-making before ordering 
and propose similar rules for the whole company. This 
concerns both number to be ordered and where (buy/make). 

e. To elaborate an efficiency improvement program for the 
materials administration inside the frame of the system 
presented below. 

PWOPOSED SYSTEM 

The materials administration function in the maintenance or- 
ganization will be headed by a unit manager responding to the 
director of maintenance. 

The unit manager of materials administration will be respon- 
sible for efficient utilization of the capital kept in stocks 
and for minimizing the direct and indirect costs caused by 
materials and spare parts. His responsibility is described in 
more detail in the system descriptions. 
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Decisions as to what and how much will be kept in atock, what 
will be manufacturad inside tha company, and what will b« pur- 
ohaaad will ba mad« on tha baaia of tha principias «at forth 
at tha maintenance couraaa and preaentad in the courae manual. 

Decision« aa to deletiona of apare parts will be made on tha 
basis of an economical/technical/political decision by the top 
management. The präsent method shall be used increasingly un- 
til the BDP-materials administration system is functioning. 
Then no special method is necessary, but for some years a spe- 
cial paraon will be aaaigned this responsibility. 

The material planning system will ensure that the results of 
the analyses mentioned above are brought into action and that 
requirements for materials and spare parts are fulfilled with- 
out unnecessary delaya. 

The basic principles for the material planning system (MM) 
are i 

all materials and all spare parts located in the company 
will be filled in MPS. —•—»• 

all utilisation of materials and spare parts will be re- 
quisitioned from MPS. if there is not time to complete 
the paper work before a part la used, it must be done 
immediately thereafter. 

requisitions sent to MPS may be evaluated by MPS, but 
the user (requestor) decides what he must have. 

MPS acta aa an internal purchasing office for the mainte- 
nance production workshops and no other department can, 
normally, order a job to be carried out here. 

The MPS routlnea differ depending on the type of requisitions 
and materiala/apare parts. They are not different for goods 
placed in central atocks or in production unita. 

The following scheme shows the 20/40 main varlanta of routine«. 



S   -  3 1 

ORDERED FROMi 

TYUI 

Or««re> 
as.ooo rt. 

•par« part« 
•«atin« tad 

irta 

Material« 

,c- 

DELIVERY TIME« 

?<- 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1« att«chm«nt 6.1   th« rout in« for or dan amounting to «or« 
than 2S. 000 Forints and ordar«d l>. Hungary with a nor »al *•- 
llv«ry tima  (a°)   la da acri bad.   in attachment 6.2  tha rout in« 
for ord«ra of daaignat«d «far« parta ordarad in a workshop 
within th« company with a normal dal i vary tin«  (b°)   Is #•«- 
«rlmmd. 

In attachment 6.3  th« routin« for ordara of ««rural apar« 
Crta or««rad in a stock within th« company with a normal 

livery tima (c ) la d«ecrtb«d. Routines for ruah order« 
«ill b« th« aame aa for ordara with normal dal1vary tie», 
«miy ormering and matarlal handlinf la carrl«4 out bafor« 
th« routln«a ar« p«rformad 



CENTRAL MAT. ADM 
PLANNING 

FLOW   -   CHART    , 

ROUTINI FOR ADMINISTRATION 

OF ITEMS > 25000 Ft. FROM INITIATIVE 

UNTIL FINAL USE. (NONE PRODUCTION MATERIAL 

DIRECTORS I PURCHASING 

E 

FLOW   -   CHART      . 

ROUTINE FOR ADMINISTRATION 

ITEMS      25000 Ft. FROM INITIATIVE 

NAL USE. (NONE PRODUCTION MATERIAL) 

LCTORS 

Weekly 
meeting 

/ Yes 

DO 
- O 

=± 

J    SECTIIN   1 

PURCHASING •    ACCOUNTING/TREASURE 

ATTACHMENT 6.1 

MAT. ADM. SYSTEM 

SUPPLIER 

|    SECTIIN  2 



FLOW   -   CHART 

ROUTINE FOR ADMINISTRATION 

OF DESIGNATED SPAtE PARTS PtODUCED 

AT DV. FROM INITIATIVE UNTIL FINAL USE 
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ROUTINE FOR ADMINISTRATION 
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ATTACHMENT   6.2 
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MAINTENANCE 
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7.   GENERAL DESCRIPTION OF THE COST  CONTROL SYSTEM FOR MAINTENANCE 

The present cost control system has mors weaknesses or inadequa- 
cies and the below-mentioned are the most important onest 

1. The paper process concerning  the accounting system is long 
and complex.  The introduction of EDP gives further possibi- 
lities for  simplification. 

2. Overhead costs,   "regi costs",   in the work shops are distributed 
among the orders through a monthly calculation of overhead 
costs and direct   (-productive)   wages and added to the direct 
wages as a  percent. An easier way to distribute these costs 
would be to divide the yearly budgeted overhead costs, divide 
these by the yearly planned productive hours and then multiply 
the resulting amount by the productive hours of the specific 
orders. 

3. A yearly budget for overhead costs is not elaborated.  In order 
to get an effective control of all overhead costs a budgeting 
system based on cost responsibility areas must be elaborated. 

4. Lack of coordination between cost places,  standing work orders, 
and machine numbers. 

5. Cost reporting is incomplete. 

6. No detailed cost planning and cost distribution on the mainte- 
nance functions are made at present. 

7. Subcontractors for maintenance  jobs are not always ordered or 
controlled by the maintenance organization. 

8. The accounting groups in the various factories and the Central 
Maintenance Office are working unintegrated following different 
routines,  and not using the same routines as used in the Central 
Accounting Group. 

9. The data processing today   is    performed partly manual and partly 
by EDP, and the development of the processing procedure  is   not 
coordinated at the various places. 

10.    The maintenance account numbers are used without authorisation, 
this giving possibilities for misuse. 

7.1 PURPOSE OF  THE COST CONTROL SYSTEM 

The purpose of  the cost control system is to enable both the manage- 
ment and other colleagues to control the economy of their areas of 
responsibility,   i.e. 

to report the costs of each maintenance function, 
to evaluate effectiveness by using own labour force versus co- 
operatic i/purchase, 

to evaluate the total maintenance costs distributed according to 
responsibility areas, functions and jobs,  incl.  maintenance 
pricing, 
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to give a basis for elaboration of budgets for the total 
company, 

to evaluate deviations between planned and actual costs 
as well as causes thereof, 

to evaluate the value of equipment/machines, 

to evaluate the optimum time for replacement of an in- 
vestment, 

to evaluate costs in down-time  for the single works, 

to elaborate key-figures for comparative analysis. 

7.2 DEFINITION OF COST CONTROL 

Cost control is generally a method enabling the enterprise 
effectively to control actual and future costs by comparing 
planned and actual costs. To make the control effective, a 
precise and careful system for calculation, budgeting   (eco- 
nomic planning),  registration,  and reporting is necessary. 

7.3 BUDGETING SYSTEM 

7.3.1      Introduction 

The purpose of the budgeting system is - in connection with 
precalculations - to form the planning part of the coat con- 
trol system for maintenance of the company. 

In the budget, the physical plans for maintenance are ex- 
pressed mainly in financial terms   (Forints). 

The value of decentralized budgeting, which we are recommend- 
ing,  lies as much in the process as in the resulting documents. 
Therefore,   in order to make cost control function it is abso- 
lutely essential that directors and executives at all  levels 
of the organization with maintenance cost or production re- 
sponsibility be engaged in the development of the budget. The 
purpose of this multi-level participation is to increase the 
motivational impact of the resulting budget, as the executives 
will accept the budget more readily and they will feel a greater 
responsibility for its fulfilment. 
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Also the cost consciousness of the executives at 
all levels will be increased by this participation. 

Consequently, the proposed budgeting system is not 
only a forecasting technique. It is a highly 
creative process which means vertical and horison- 
tal communication within the management, until the 
budget has been evaluated, aojusted and readjusted 
into a set of integrated and realizable objectives 
consistent with the policies of the company. 

7.3.2 General assumptions 

The budgeting system must be coordinated with the mainte- 
nance planning system,   the calculation system,   the control 
reporting system and the registration  (book-keeping)  system. 

The basis for the budget  is formed by the maintenance plan- 
ning system and the precalculations of major projects i 
materials and work-hour consumption, schedule dates etc., 
as well as reports from past periods, statistics,  price- 
prognoses etc. 

7.3.3 Length of the budget period. 

Within the lines of a long range plan,  e.g.   a 5-year 
plan,   the here described budget system for the first year 
represents the concrete work frame for the first coming 
year. 

7.3.4 Budget organization. 

The establishment of a budget planning and control system 
necessitates the formation of units with active partici- 
pation of top management within maintenance and production, 
responsible for the creation of the budgets. 

The following units should be established! 

1.      A budgeting committee consisting of the maintenan- 
ce director, production directors, finance director, 
key persons of maintenance planning, of maintenance 
in general, and finally of budget coordination 
etaff. 

The function of this budgeting committee is to act 
as a reviewing and coordination unit in the budget- 
ing procedure. This committee has the greatest 
responsibility for the budget. 

2        A central hndaetina coordination, which might consist of 2#      ¿nSSr two persons wiih economic planning and analysis 
«Lïïence    should be  formed. This unit should act as a 
centra! in ormation and service center for the line ma- 
nagement and other budgeting bodies.  It Prepares the 
procedural aspects of the budgeting process,   supplies 
£.1  information, give, technical and other advice 
where required, and secures overall coordination. 

1 

I 
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Furthermore,   it pulls together all  the budgets,  seeks 
clarification as to the accuracy and reasonableness 
of the figures,  and checks that the budgeting proce- 
dures have been followed. 

The budgeting coordination is also responsible for the 
formal budget control, budget analysis, and budget re- 
vision, if any, as well as the coordination activities 
with the investment department, and fotf the incorpora- 
tion of additional costs for various jobs planned on 
maintenance budget   (social,  safety,  etc.). 

3.      Furthermore,  a local budgeting coordination,which 
might consist of a single person,  should be formed 
within each maintenance unit for the single factory 
and within central maintenance workshop and mainte- 
nance production workshop. 

The tasks of this unit are: 

to act as the connection between the central 
budgeting coordination and the local budgeting 
bodies, 

to take care of the budgeting technical aspects 
of the budgeting procedure, 

to assist the leader of the units in question. 

7.3.5  Budgeting procedure. 

The basic budgeting process can be divided into four phases t 

1. Budget preparation. 

2. Budget elaboration. 

3. Budget coordination. 

4. Budget approval. 

The budgeting procedure is illustrated in attachment No. 7.1. 

Budget preparation 

Within this phase, the maintenance director, assisted by 
maintenance planning, draws up the framework for the budget- 
ing of the coming year's activities. The maintenance direc- 
tor announces what claims are made on the activities of 
maintenance in order to fulfill the aims of the budget pe- 
riods. This is done on the basis of an evaluation of realised 
or planned investments and dispositions, within the frame 
of the long range planning, which will influence the activi- 
ties in the course of the budget year. 

The "central budgeting coordination" prepares budget 
forms, filled in with actual or calculated figures of 
the past budget periods, assisted by the local budgeting. 
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Budget elaboration 

The budget elaboration ia executed by maintenance 
factory manager, unit managers, workshop manager 
and eventually foremen within their responsibility 
areas in order to fulfill the demands for mainte- 
nance. The elaboration for the respective produc- 
tion units takes place in consideration of the production 
leaders* wishes and points of view. This engagement 
goes as far down in the organization as 
practical, following the principle, that each 
person is budgeting the activities and costs for 
which he is held responsible and which he can 
influence. The preliminary budgets of each level 
are approved by the highest management board on 
that level. 

The budgeting is partly based on precalculations 
of major maintenance projects. 

This phase is terminated by submitting the budgets 
to the "budgeting committee" for review and 
coordination. 

Budget coordination 

Now, the budgets are summarised and examined from 
three points of vlewi 

1. Are the budgets realistic? 

2. Are the budgets consistent with the physic/econo- 
mic aims of the division? 

3. Are the budgets feasible in light of the 
planned maintenance activities? 

Budget approval 

After approval of the budgets by the budgeting 
committee , necessary comments are made on the 
budgets. 

By this budgeting procedure, budget realism is 
obtained by involving people with detailed knowledge. 

7.3.6  Budgeting comments. 

Budgeting comments should be worked out by the 
budget committee. The comments ought to deepen or 
throw light on the planned activities within each 
responsibility area, e.g. by dealing withi 

present situation, 

general aims, 

expected efficiency improvement. 
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7.3.7 The »tructure of the budget lyitw, 

The proposed budget «ystew cornuti oft 

1. Personnel budget* 

2. Cost budget!. 

Personnel budgets 

The planned need for man-hour« within and outside 
each organisation unit should be charted. Por this 
purpose form 1.1 is used (see attachment 7.2.). 
This form is modelled like • loading program, 
charting the planned connections between maintenan- 
ce units and production - or other receiving - 
units, expressed in man-hours. 

The basis for this elaboratici is the physical 
maintenance planning systems. Also the non-produc- 
tive hours are planned in this form. In the princi- 
pal form No. 1.1 in appendix 1 the need for man 
hours is planned per quarter of a year, but if It 
is prefered to plan per month, this would not 
imply a significant difference. Form 1.1 only 
includes the planning of man hours for workers 
with productive maintenance hours, but includes 
all non-productive hours as well for these workers. 

Form 1.1 is included in the basis for planning the 
need for workers and employees throughout the 
budget year in the various categories of personnel 
within each organisation unit, form 1.2 (see 
attachment 7.3.). 

Concerning the workers, these plans are transformed 
into productive and non-productive man hours in 
form 1.3 (see attachment 7.4.). 

The budgeting implies an accurate definition of 
areas of cost responsibility, so that the budgeting 
responsibility of each manager is concentrated on 
personnel and costs included in his sphere of 
influence. Therefore, an organisation numbering 
system is a condition for the build-up of the 
system. 

The budgets are built up from the bottom, starting 
with the budgets of the foremen (if these are to be 
included), then workshop managers, ,unit managers, 
and finally maintenance factory manager. 

1 
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tut Nütu 
•eeed on the pereonnel budeet forme and ih« expected 
enano««  in the averaee weees per hour for th« various 
oateeorles of pereonnel,  th« budeet coordination unit 
calculates th« waees in for« 2.1   (see attachment 7.S). 

toth direct and indirect Mataríais and othar coats ara 
also budgeted in form 2.1. 

The budeet coordination unit has to eupply the coat 
budeet in« persons with coat ir formation,  telline what 
account  numbers/work numbers and types of coata are 
to be  included in the reapectlvc coat budeeta. 

lach person is bude«tine,  as previous outlined,  only 
the coats which are Influenced by hia deciaiona. 

7.1 CmWCUWIO» IYITP1 

Wow freater maintenance projects,  such aa renewals and year- 
ly overhauls,  it is sueeested that precalculation of tua 
coats be nade. These precalculations are elaborated on the 
JU4f of technical specif lea t lone from the project planala«; 
•yatam. 

In order  to follow the proposed decent rallied coat  responsi- 
bility principle,  the person responsible for th« project 
woxka out  the precalculation,  assisted by central plann Inf 
an! poaelbly by an economic specialist. 

The precalculations contain a apecif ication of th« coata of 
direct materials, direct waves, direct services includine. Co- 
operation,   (services from other  firma),  and other direct 
coats.  Indirect   Creel") coata are distributed accordine, to 
the slnele,   productive work number by multiply ine th« pro- 
duction hours of the project by a forint-factor.  Th« for in t- 
fector la  found for a year by dividine the yearly planned 
indirect coats by the yearly planned productive hours  (i 
part S, concernine meeknesses  in the precount aya torn ). 

enact  for» on which the precalculations are to be re- 
Jlstered will be worked out  in cooperation with th« project 

.2.4, concerning Project »lannlne lys ten. The precalculation 
d»ta are mmú aa input to lot for comma ri eon with after-oal- 
•ulatloa «lata for the slnele project. 
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7ii »iimTiffl imp 
To snabls follow-up with report« for ««eh responsibility arsa, 
••eh organisation unit siust hav« s nvunbar, s.g.t 

9 - responsibility «res 

illy, a rasponalbility «m will b« «quel to an organi- 
sation unit, but if, for Instano«, a l«*«Vjr Is chief of two 
•rganlsstlon units,  th« rssponslblllty ar«e consists of thesa 

units. 

Purthersore,  a number systs« for s«ch suiohln« must «xlst to 
follow up th« Minttntnc« costs psr «achine. This nuvJssr sy- 
sts« is «Mit with in the Coding Syst«« project. 

P«* a nalntanance organliatlon, sn organisational claaalflea- 
tlM of cost-types in relation to responsibility irsii (or* 
foalistlon unit)  should bs d«v«loped. Thosa costs should in- 
oiuda only thoss indirect ("r«gi") costs which th« leader of 
ths single organisation unit can infltssnc«, and which osa bo 
distributed according to the single organisation unit without 
UN of distribution keys. This classification of indlrsct 
oosts will show th« single l««d«r which ooet-typos to budget 
and how to stake decisions, got report», and to anal y a« m 
sweh aa th« oost-typ«s for which he is hold responslbls. 

In the eoesputsr, a fila should be established containing the 
nusjbers of th« nsIntervene« orfanisstion units sud for each r« 
oolvlng orgjanliatlon unit, th« work orda« nusber s/project 

The ohanf« to 10* book-keeping nec«ssltat«e new paper 
•MSf »slag prssjsrsd and lnpilas changed work dlstrlbwt 
th« sffacted deper tswnt s. 

ion in 
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7'«COST REPORTING SYSTEM. GENERAL DESCRIPTION. 

7.6.1 

7.6.2 

7.6.3 

INTRODUCTION 

As mentioned in the general description of the 
ï2!î.CÎïtr211?

yit*m th* r«P°rti"9 «y-t«« repre- 
sents the follow-up on budgets and precalculations 
by comparison and analysis of deviations. For 
larger projects the precalculations represent the 
t  S

asÍ2
rfí5\í0ll°T7up'while the bud*«ts represent t  ,asls for the follow-up on direct and indirect 

c    for the maintenance departments and the 

?oinngÄüni?OStS f0r the receivil|9 unit>' e.g.hot 

PURPOSE 

The purpose of the cost information system (- cost 
ÏÎK î î9 ***tmm)  i§ to Provide the management 
with information on costs in a form and time suit- 
able for investigating the causes of deviations and 
to take whatever action looks most appropriate. 

PRINCIPLES AND STRüCTlíBE 

The cost control reports will be distributed to 
the budget responsible managers with a degree of 
details corresponding to their budgets. 

The reports are framed as periodic reports with 
fixed content. Me have experienced that there 
exists a general need throughout the organization 
Î?r«iïCrM?*lC08t contro1 reporting. The volume 
«îhîï KP*Ï wdic'J

Current information should on the 
other hand be reduced to cover existing needs 
only. 

It is found roost practical to present the proposals 
¡Valili  fEí?1 r*P°rtVn tabular form bScZSS. it gives a better general view and the tabular 
form is more suitable as basis for future budgetina 
purposes. Besides, the possibilities of graphic 
presentation of periodic and year-to-date figures 
against planned figures should be considered! 

Îïvï!ïîÎÎÎ^Î°ntÎly r*P°rîin9 *• Proposed. Budget deviations can, however, be reported only on a 
quarterly basis. 
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7.6.4 Comments on the reporting  fora». 

Th. cost control  reporting on P*"onnel    1» executed by 
two form«:   11.1  and 11.2,   see attacnment 7.6 and 7.7. 

The purpose of  form 11.1  i« to be a basis for evaluation of 
maintenance activities and their administration. The content 
is either hour or wage consumption in all maintenance levels 
and its distribution on production units or worknumbers. 
Furthermore,  a quarterly budget comparison Is made. Report 
form,  11.1 has connection with form 1.1. 

Form 11.2 is basis for evaluation of the total man power 
situation,  both within workshops and offices.  It is only used 
as low in the organization as factory - department level. 
The form contains the number of personnel per category,   in- 
crease and decrees« of personnel.  Budget deviations are cal- 
culated quarterly only.  The column "Actual need for man-po- 
wer"  is filled in by the  report recipient as notification 
towards his superiors in connextion with the proposed report 
meetings 

At long sight,   it is recommended to detail the reports fur- 
ther to establish better control possibilities, especially 
by building up of relevant experience - and norm data for 
the activities. 

Cost control reports on costs form No.  12.1 and 12.2  (see 
at'acnmeni 7,   B and 7.9)   and 11.1 are tended to cover the need 
for cost information for the maintenance organisation itself 
as well as for the production and other recleving units. This 
is obtained by accumulating the costs and reporting the costs 
by responsibility area.Form No.  11.1 gives a specification 
of the total wage costs and their application. 

In form No.   12.1 the costs are specified with reference to 
the account numbers and types of costs which are influenced 
bv the dispositions of the leader of each organizational unit. 
Thus,  these cost reports contain the same types of costs as 
the corresponding cost budgets. The form is used for repor- 
ting both direct and indirect costs - the direct costs per 
recieving unit   (e.g. production)  and the Indirect costs per 
maintenance unit (e.g.  work shop).  F^hermore, the *>»"*" 
give the cost specifications per sub-unit within each leader s 
responsibility area. 

Form No.  12.2,   see attacnment 7.9 is giving the monthly 
follow-up on the development in the maintenance efficiency, 
i.e.  the follow-up on direct costs. For each work order  (- 
•Job number)   the cause for the maintenance,  the actual and 
planned hours,   and the costs are reported, while the costs 
are accumulated for each account number. 
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7.6.5 Follow-up routing». 

An effective follow-up is a condition of the appropriate 
functioning of a cost control ayatern. 

The proposed cost control reporting system can be defined 
as a responsibility reporting systems The cost control is 
obtained by allocation of the responsibility for the devia- 
tions to the persons or organisation units    which are re- 
sponsible for the costs,  as well as by control by the manage- 
ment of the realisation of planned activities and disposi- 
tions. 

Therefore,  the follow-up routines must include some pressure 
on the cost responsible persons in order to secure prompt 
action on the correct organization level. 

This pressure can be obtained by: 

application of efficiency    norms/standards or objec- 
tives . 

stipulation of deviation limits. 

stipulation of fixed dates for report meetings. 

7.6.5.1 Standards and goal». 

The cost control reporting system of the company must 
be Integrated with the other reporting systems of the 
company. 

Key figures,  ratios and efficiency    norms or standards 
must be elaborated by combining costs with performances. 
Thereby relevant factors for evaluation of the mainte- 
nance costs and indirect costs of each receiving and 
maintenance unit are obtained,  giving help in detecting 
unwanted trends which require special attention. 

For the above-mentioned key figures, ratios, etc., 
goals or objectives must be stipulated,  expressing sa- 
tisfactory results within a given future period, e.g., 
the first coming year or within five years. 

7.6.5.2 Deviation and reporting limit». 

The budgets cannot contain all quantified objectives. 
We would therefore propose the establishment of a 
norm data register, containing all actual standards, 
norms and stipulated goals. This register could also 
contain the stipulated limits of acceptable deviations 
from cost and personnel budgets, expressed as percen- 
tage limits or related to indices. 
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7*7«5'3    R«Port meetings. 

The follow-up of the coat control report« in reoui.r 
report «.tin,, can be carried out iTS &nS£? 

1.  The report« for the organizational level of work. 
«hop manao.r^ .*, the corresp^nding^fip 
Sir ï:Uïî •iim art fi"tlv treated SyeLhTÍ.- der for hi« area of responsibility    If thí i*¿?í- 
of deviation for the coït, heve bï.n LÜLÍÍ^îî 

•re taken or proposed. Thi«  follow-uo must ¿«ET 
r^ts^Ä.* *fter reCelpt " tSe^ît^trol 

air f»!'h?.      t nî.ia held »»•^•n each unitjana- jer and hi« «ubordinate workshop managersVaLlîf: 
Hrative unit leader, for di.cum^S clïÏJj- 
'ÎÏ. «d^ïnl "•"'" and ^^tlon. fromCSr£îd. 

whÎÎÎÎÏmîï^rî£î.C°,,,,,#nï' should concéntrete on wnerner favorable or unfavorable effect. •» •«- 
£ct.d to continue and what «tioî"îS i23LS 

The maintenance unit manager of each factory IM 
hi. clo.e.t .ubordinate. meet with the SrodïcîîÎ« 
manager and hi. clo.e.t «ubordinate. 3 dïvl MÌÌIT 

poaed to decide what action« are to be taken. 

outlon .„„ follow-up ti 52í¿T55í¡S! f0r "" "*• 

3.  The maintenance director and the maint.n-n^ „«4*. 
manager, meet 3 day. later.  Cost d^ÄSS SÎÎd. 
are discus.ed and commented on and the Jetions î^ 
ba taken are coordinated, where necessari 
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This monthly follow-up procedure, as outlined above, 
must be established as a regular, fixed procedure. 

The daily operation and coordination problems are not 
to be treated by this involved follow-up procedure. 

7.7.6    Final comments 

In the proposed cost control reporting system, effect- 
ive use of the reported information depends on the 
report recipients knowing the background of the re- 
ported figures. Each leader is provided with only 
those figures that are clearly traceable to his ope- 
ration area, without arbitrary distribution of costs. 

Therefore, the introduction of the cost control system 
must be followed by general information about the 
principles and ideas of the system. 
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CONSULTING 
GROUP •• .   • 

BUDGETING   PROCEDURE 

FOR   MAINTENANCE   OF 

JLUNAI   VASMJj  

BUDGETING   PROCEDURE 

ACTIVITY  CALENDAR/INITIATIVE-   AND 

COOPERATION   DIAGRAM 

ACTIVITIES! 

BUDGET PREPARATION: 

Pi epe at!on and Dlsrribution of General Maintenance PI am 

•reparafion and Distribution of Budget Fern« 

í»-_..v < 

HJDGET ELABORATION: 
•-—————'t       " * • •" • — 

•paration of; Plön fo^ Maintenance/Production Attivi ti« 

t valuation ¿^«lection of Maintenance/Production PI am 

ilabo, ari or»; of Personnel Budgets for Foremen Are« 

KlabortUlso of Personnel Budgets for Worksheet 

Elaboration of Personnel Budgets for Unit Monagtrs   • 

Elaboration of Personnel Budgets for Maintenance Factory 

Summarization, Harmonlzotion of Totol Personnel Buog. 

-rexiration of Cost Information for Cost Budgeting 

Joboration of Cost Budgets for Foreman Areas 

elaboration of Cost Budgets for Workshops 

elaboration of Cost Budgets for Unit Managers 

elaboration of Cost Budgets for Maintenance Factory 

elaboration of Purchasing Budgets 

VJD-ET COORDINATION: 

"ccrdlnarion,   c-arriirat'on ond Control of Budgets 

laboratic of f-tair.'ertane* Budget Commerits per l-cependen- Economie 

«pproval of Budget per Independent  Economie Unit 

Summarization and Central Coordination 

elaboration of Totol Comments 

-'JDGET APPROVAL: 

Unit 

S/mbol  List: * 

R ••• Takes the initiative and is Re- 
A - Assists end/or Takes Part in tl 

I   -   Is to be Kept Informed about 

antral   Evaluation of Budgets 

>:r«*tol Appro.al o:' budgets SECTION   1 

WEEK  NO. IN THE 4th QUARTER 

T 

l.   2.    3.: 4.   3.   6.   7.    8.    9. 
— —) ;  

.I.-.-l.J—:. 

-L 

-t  

-f     -r— 
I > 

'     1 

i i 
-   -f--'•»--   - • 

i -_ Í...   L_ 

^rnbol List: 

Takes th 
Agists < 
Is to be Kept Informed about the Act 

k     Takes the initiative and is Responsible for Carrying out the Activity 
A      Awisrs end/or Takes Part in the Activity 

îtîvlty 

VcEK NO.  IN THE 4th QUARTER OF THE YEAR 

T 

PROJECT NO.2.2.7, 2.3.8 
and 2.4.5. 

COST CONTROL 

KEA/75.07.02. . 

PARTICIPANTS / WORK DISTRIBUTION 
7 

ij*^ 3.' 4.< S.   A.   7. ! 8.1 •.'l0.inJl_2.hli 
 !... _L——i—I—-|— |— |- - • 
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ATTACHMENT / '.4 FORM NO. 1.3 

Orfoniiotion 
Unit No.: 
CMtf: 

ludoet 
Yoor 

Dato 
Ref. 

rt« 

PfRSONNEL BUDGET: 

Productivo & Non-arad. Houn 

Sub- 
unit 
No.: 

Categorici of 
Poreortnal 

mned Hours 

Total hi °» 2nd at. 3rd «fi. 4th at. 
Prod. 
Houn 

Norvp 
Hours 

Prod. 
Hours 

*«lor*-p 
"fours 

Prod. 
Houn 

Morrp 
Houn 

Prod.   Mon-p 
Hours   Houn 

Prod. 
Houn 

^oo-p 
•tours 

1 
Total Hours: 1 i 

Qvtrtlmo. Hour» : 1 
Cooperation " i 

' '      ' t 

I 
t 
| 

Totol Hourt: 1 i 
~—« 

Oytrtlmt Houn: f ! 
Cooporotion    "  : | 1 

! 1 
i 1 | 

i 
1 

Total Hours: » 1 
CbfÄtima Hour»: i          i • 
Cooporotion " !      | •_. 

1 i 

! i          1 
mi 

1 ! ^ 
1 
1 1 

JfltaUtaurj¡_.. • i 

0 Vf timo Hniirf_ l iii: 
Cooporotlon  "  T      -T—   1 

! • 
I ! 1 
i ! 
1 i 

Jaî^HoHrji        ^_, 1 ! 

1 
1 

Overtime Hours: I i 

Cooporotion " 1 
— 

Totol 
for 
the 
Unit: 

1 i 
i 

Totol Hour i: 

"lours: 

1 

Ovortim« 1 i i 

Cooptrotlon   M  : ¡       :  j 
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8.    CODING  SYSTEM 

This chapter contains the following parts: 

8.1 General Paper on Coding System 

8.2 Coding  System.    Specific Codes 

8.3 Ret Numbers for Registration of Maintenance Costs,etc., 
the so-called Work-numbers. 

8.4 Ret  Materialsand Spare Parts Numbers. 

8.1    GENERAL  PAPER ON CODING SYSTEM 

Ths purpose of this paper is to give a general description of 
the construction of a coding system to be used by EDP. 

8.1.1    Analysis of the Information Demand 

The work group firstly should find the answers to the follow- 
ing questions in order to solve its taskt 

1. Who is responsible for bringing up to date the data, and 
who is using the information ? 

2. For what  is the information used,  and in which order is it 
to be presented ? 

3. How much  information does the single user want/need  (ma- 
nagement by exeption)   ? 

4. How often must the information be used ? 

5. Is the information sufficiently detailed ? 

6. Will the  information cover the future needs  ? 

7. How is the EDP executed ? 
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8.1.2    Coding System Construction 

It must be stressed that  it can be a large task to elaborate 
a coding system or to alter an existing one.  Therefore,  it 
should be investigated if existing systems can be preserved, 
possibly      by using the old system as a part of the new one 
or by adding a check-digit. 

8.1.3    General Rules for Coding 

8.1.3.1 

8.1.3.2 

All numbering systems should be documented and the 
documentation should be filed in a central place 
in the organization,  e.g.  in a planning function 
in central organization of the maintenance or in 
the EDP organization.  One person should be respons- 
ible for this file and when new numbering systems 
are developed or old ones changed,   this person should 
be consulted in order to avoid mistakes    and to en- 
sure coordination. 

Integration of Identification and Information Should 
be Avoided when Possible* 

A practical,   economical reason must be given if integration is 
to be used.   Integration of information and identification means: 

*)    L*** f^^Hty- both in u»e and in development, It is 
more difficult to take out a new number.  To change the 
meaning of a part of the information often is difficult 
or  impossible because the numbering system will not be 
unique after the change. 

b) Larger number,  which is more difficult to use. There are 
more characters to be transferred from one document to an- 
other, more characters to be punched, etc., increasing the 
likelihood of errors. 

c) Difficulty in development and maintenance.  Different de- 
partments have toagreeanTTheendrïsûTt often is a 
compromise, which satisfies nobody. 

8.1.3.3 Separation of Identification and Information may 
give the Serial Number Semi-Informative function 

The serial numbers often will be divided into groups and be used 
independently by different departments,   functions, etc. They 
will provide a type of information, but        should not be 
used systematically or be as standard    references TrTroutine 
procedures. 

*8ee attachment 8.1:  Serial and classification numbers. 
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8.1.3.4 CHECK-DIGITS SHOULD BE USED IH NUMBERS, WHICH ARE RE- 

CORD mmu IN A fr îLE'     '  

The data are registrateci in the file under the record 
number and are sent into the EDP system through the re- 
cord number. If the record number is not transferred 
correctly, the data will be filed in the wrong place 
and cause inaccuracy when the file is used. When using 
a check-digit system, however, a record number which 
is incorrectly transferred may be detected and correc- 
ted in the filing process. Check-digits for record num- 
bers for files which are derived from other files are 
not necessary. 

8.1.3.5 DIGITS OR LETTERS ? 

If information is included in the identification, people 
often want to use letters, because they find them easi- 
er to memorize. But letters only complicate the codes 
and make file sorting more difficult. Instead, the num- 
ber can be divided into groups, so that they are easier 
to memorize. E.g.: 

XX XX XX or XX XX XX or XX - XX - XX 

If letters are preferred, not more than one position 
should be used to separate digit-groups. 

8.1.3.6  PROCEDURES FOR REMOVING A NUMBER FROM A NUMBERING SYSTEM 
SHOULD BE bOClJMlNTO  

By anulment of numbers no longer used one can avoid buil- 
ding a file in which a larger and larger part of the 
file is idle. The number can be used again and through 
this procedure the number of characters is kept to a mi- 
nimum level. 

8.1.3.7  UNIQUENESS 

It is important to avoid having one number, e.g., 1234, 
designate two parts/documents/persons/etc., or one part/ 
document/person/etc. having two numbers, e.g. 1234 and 
5678. This is more important within record numbers than 
other numbers. 

»See attachment 8.2: Check-digits 
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I 
J 

8.1. 3.8     STEPWISE DEVELOPMENT 

I ÏÏÏÏ ?S;,t:íUCÍÍn? * n6W nuiBb«^ing system it  is often a 
• good idea to do it step by step. For example    the fir.*. 
• •tap can be an identification number InTan ínfoímíííoí 

number of two or three characters. Additional chSîcÎSS. 
stem1LneiÍeSerr? f0r further infon-îion? îh«aïîrî" 

- HTÍJ,      b,
fc

UMd in Poetice and later additional  infor- 
I nation can be constructed and incorporated into the system. 

• 8.1.4.     RULES  FOR DOCUMENTATION 

B 8.1.4.1     DOCUMEHTATIOW OBJECTIVE« 

The documentation and the  filing of this in a centr.l ni- 
ce in the organization i» done  In order to ei.^ "atfU 

"    followed•1 rUl" °f nmV numb#rll|9 »Yéteme are 

- a new system is coordinated with existing systeals, 

| -    mistakes are avoided,   e.g.  double number e overlapping, 

- documentation location is known and constant. 

••1*4.2    DOCUMEHTATIOW FILE 

I Ihl E¿l9lV*nitT¿*1 ?r9*nl"iio« of maintenance or in 
.îîii       or9an*"tion who is made responsible for the file 

t"S;ü.?n"Ure ïhat changM  ln "«"beriSg system, and new 
numbering systems are documented by the department 2? 
SÎ^ÎSt*'r?UP ïhanfing 0r obstructing th?l?£S? H. 
!SSS¿ *iMtru?t aní advi-e the d«P«tÍent or project I ^ou|» c0nc.rning th0 doculll.ntation conttnt (.;,°¿^jt 

•*1,4'3    DOCUMENTATION CONTENT 

tïîn?°CU,Wnt*tl0n ,hould Pavide the following inforna- 

I 
I 

I 

I 
i.  Tne name of the numbering system. 

I 2.  The objective of the numbering system. 

I 
! 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
112.   The department in which a complete register of the con- 

t«nt of the information number is Kept should be de- 
fined. The procedure for alternative« or additions in 

I bed informatlon con*«nt of the number should be descri- 

13. A short deecription about where the number is being 
used,  on what documents,  etc.,   should be made. 

14. The documentation should be illustrated by different 
examples • 

8-5 1 
4*  H A ;h#c5-di9it i« «»•<*»  then its calculation should oe aerined. 

5.   If the code contains a serial number, then it should 
be mentioned how many characters are in uae and the 
maximum number of characters possible. 

6* If^l0ïïarf are UMd ln thm "«**>«, »ention should be 
made if there are more than ten poaaibilities in any 
one alpha-numeric position. 

7. The spacing of the number  (element separation). 

8. If the numbering system is coordinated with another 
numbering system,  this coordination should be defined 

u    **• dep*rtm0nt r«»Ponsible for the coordination 
should be mentioned. 

9. The department(s)   issuing new numbers should be defi- 
ned.   If there is    more than one department, the divi- 
sion of the number between the departments should be 
indicated. 

10. The procedure for taking out a new number should be 
described. 

11. The procedure for annulment of a number (when the num- 
ber is no longer used)  should also be described. 

••!• 5.     MAINTENANCE RESPONSIBILITY 

I 
I 
I 
IJjjponiibility for maintenance of the coding system is divi- 

ded among the respective user-organisation-units and the 
person      responsible for the central file. That is? while the 
ultimate documentation responsibility lies with the p." 
I son   responsible for the central file,   the user-organi tat ion- 
units are charged with actually providing the central "le 

SiìASs ÄV?oTÄ^ -**- « ~ 

I 
I 
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The person in charge of the central file ia reaponaible fori 

" ?!ïin9 tn  îhe file c0^1«*« »ftd correct documentation of the numbering aysterns, 

- adherence to the accepted documentation rulea by the re- 

jSJt-ÎïSupï?r"°r9*nilftti0n"Unlt* 0r thl- r*Pr#,*ntin9 Pro" 

" Priding user's documentation of existing system and as- 
sist him in elaboration of modifications or additions, 

- informing all users when changes or additions are made 
in the numbering system. 

The users of the system are responsible fori 

" íüíü"iZín!uthfl•elve• wlth tn# "G«n«T«l P«p«r on Coding 
ïïïî*? Î?Î ÎÏ6 doc«»ntation °* the system ^question 22- 
í°r*^í?ííitutlng «ctivities which will necessitate changeî 

«r JSiÂ  I re,P°nfibl« tot  the central file may be consulted 
or asked to assist in the elaboration of new documentation" 

" !Sîï;îiï-Wîrkln9^OUî th! doc«"«ntation whenever changes or additions are made in the existing system, 

- providing the person responsible for the central file with 

ïîtiîj 2Î.ÎS.Ch*n9-" ~d* ln th* doc««"tation of the ex- 

1 
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8-2'   CODmG SYSTEM.     SPECIFIC cnnva 

8.2.   1. 

pÎîSÎÎ^Î1" PrOJ#Ct th* £ollo«in9 «P-cific cod«. have b^„ 

1. Machin« numbers 

2. Account numbers for maintenance 

3. Drawing tumbara 

and 

4. Spara parta numbers 

5. Materials numbers 

i'-Su^i?* nu"b,r«' •«* 21 Account number a are described in 
• special papar on account number, for rintanane!? 

Account numbers for registration of coat« for: 

Production of apara parta 
Investments and other projects 

írZJSÍ.Ínt09rat*d in th* *cc«>unt number a for maintenance 
A epecial account numbering ahould be elaborated ï«r *EÍ 

bjrs). Also a special code muât be made for investment. ÏÏLi 
other project, (inveatmant or project account SÄE?? 

31 Drawing numbers are treated in point 2. 

in a^Ä'p^!*" and 5: Materia1' »—'• «. dealt with 

«^connection between th. codes can be illustrated as fol- 

xxxx 
// 

XXXX - XX 
//   * 

XXXX - XX - XX 
H » 

XXXX - XX - XXX 

coat place no. 

machin, no. 

account no. for maintenance costa 

drawing no. 

xx - xx - xxxx - x apara part and material no. 

I 
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8.2.   ?       DttAMIHG HUMBERB 

Th« drawing number should be constructed as follow«i 

SSpSS -   XX  - XX  -   XXX 

-* the existing cost piece number 

machine number, i.e. the two last 
numbers of the existing machine number 

-» a serial number 

when the supplier of the single piece of equipment has given 
thl drawings numbers, these codes should also be used by the 
cSmpanJ when «^numbering system ha. been constructed, by a 
?Mrd ïerson, the company must elaborate its own, and thi« " 
then only a serial number preceded by the account and machine 
number. 

The basis for finding a specific drawing number will *•'••'*•* 
be on of the following, a list of th« drawing »-*«".;1** 
text, user's manual for the machine, main fe•1»«'.•*n **"£ 
ina position number, and PM instructions. Descriptions of the 
machines must be filed by the same system. 

If two or more machines have the same drawings, a reference 
must be made to one of them. 



~ ^ 
S - 9 1 

8.3. Rat NUMBERS FOR REGISTRATION OF COSTS ETC., THE SO-CALLED 
WORK NUMBERS  

Firstly, it is proposed to change the terminology of these 
numbers because the primary function of the numbers is to 
record the maintenance costs. Therefore, in the following 
they are called account numbers. The term "work-number" (or 
job-number) is used for the serial number attached to the 
work orders made by maintenance planning for the maintenance 
workers describing the single job to be done. 

The existing numbering system for registration of costs, plan- 
ning, etc. - the account numbers - does not give sufficiently 
detailed information about the maintenance costs. The same is 
the case for the existing machine numbers. If costs are re- 
gistered only for the existing machine numbers, it is not pos- 
sible, for instance, to analyse unusually high costs to see 
what part or function of the machine is the cost creating part, 

However, the machine numbers can be used as a basis for a 
account numbering system, which must be formed as a further 
specification of the machine numbers. The parsons responsible 
for maintenance, who must analyse break-downs, for instance, 
must build up the new account numbering system following the 
two principles! 

- a part or a function of the machine with high maintenance 
costs must have its own indépendant account number, 

- a vital part or function of the machine must have ita own 
Independent account number. 

For instance, it is found appropriate to divide a coilor in 
the hot rolling mill in 5-10 parts or functions. 

It is proposed that the future account numbering system be 
constructed as shown belowt 

* the existing coat placa number 

machine number, i.e. the two last 
* serial numbers of the existing ma- 

chine number 

machine part number for identifi- 
cation of a part or function of 
the machina 

check-digit (sea ganara1 descripti- 
on on coding system) 
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1.4. 

1.4. 

too oxiotiiif lyit« i« oifforoot fro« «ter« to «tor«, fuit 
looll«« that it is iopoa«iol« to control  too »IM of tHo 
•took« «fflciootly    on« that «ootroi of «too* oy MP i« «a 
pile«too «uootantUlly. 

ffcoroforo,  it io r 
ty«t«o b« construct««! 

thot • rftoo 

1.4. 

•yot 
principio«i 

««will  b* dowloe«« Accordio« to too  follavi«« 

T L 
i—• eoéáfto «ifit« for tao «iati« 

ehoofc-fllfit 

»0 
ax 

will ooooist of 1 port«i 

MI    loor« port« 
Mi    Uoool aotoriot«,   iactoflâa« 

•paro port« 
iti    Piro-oroef ootori«!« 

• .«. 

0»«O  0«  -   M  OOfttOia«  «Uly i 

•poro port« «aie« m «pool«! fot « «tao!« port of oojoio- 
    t*4« aooao thot ooly oojoipaoot «*4oa U foooi ûTê •oat. TOM aooao that ooly «a» I pao«t «Aio» i« foooi 
siaoio foetory or aal« fllvloioaTu raalatwro« hot« 

ÜÍÜAÍ^Í0! •+*—*• •**•* !• »aaai aitalo aoro foot 

floro oporo port« u.o. «tooflorfl «aiaon. «alio ooi oomol IHO&oiOfl   I« MtOriOlO. ——•*«.   OMM  «00 MM«) 

porto oro o ivo« 
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• tMMff,  Mê* ê*VU4«H 

«•ft« f r©«» 

«PvN^ft v   M^PMWW   pHv * 

ti 

AàUftAM UUiULAlàl *•* '«* 

M 

tt 
II«« Mil, 

ernte Mil ft«« Mil, 

t »law 

It 

1» 

ti««  «Hl,   «***•« 
II«« Mil. 

Il >§»• 

MI 
•M 
Mt   Mié 

I 
«««   ««I 

Mt 

Mi M* MIIIM Mil 
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tlMim/Mili Mi 
là Uni loi lo III flf WITT ut 
0211 Shifts and coupling« 

0213 bearings 

02IS Wir«« 

0217 Wir« wheels and drune 
0210 Mlaeellanoua equipment 

It I) can for skid gears with- 

1 

1« mri part  (dlalt S-l) 

Mttrt appropriate,  the single »para part within thaaa laat 
4 diflta can ba classified according to type, aatarlai, di- 
nona ion, etc. Tha laat diflta contain a aliala aarlal nunber. 

Throuoh thla codina ayataai a single apara part will bo a Ivan 
on» nunsur only,  lach apara part number swat nava a rof«ranca 
to tho «achina nunbar or tha drawing nunber in tha ID» fila. 
Thua,   it la poaaiblc to gat an ovarall viaw of which Machinai 
naad tha tingla spare part. 

for apara parta nuat ha constructed by tha nalnte- 
poople, who ara raaponalbla for tha elf forant hood 
of apara porta. 

••«• iii nutritif 
Mataríais ara «Ivon tha oodoa ojantionod bolowt 

t •otaríais head group 

notaríais subgroup 

•otaríais typa 

••torlala dimension,  sub-type ate.  • 
aorlal 

II 
It 
It 
It 

chock-digit 

hood orouo tdlalt 1-2) night I 

building notaríais (not wood) 
building articles 
Dlatr loot ion network for CO-oae 
Or iva holt« and driva bolt «atarlain 

I 
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It 

20 

21 

22 

Electric material I 

Electric material II 

Gas distribution, hasting and ventilation équipaient 

Instruments, measuring devices, etc. (non-electronic 
devices) 

Material» subjrou.r (digit 3) can for electric material X, bet 

ito 

Iti 

192 

lt3 

lt4 

Lighting, cooking, and heating equipment etc. 

Puses, fuse boxes 

Sockets and plugs 

Cable and wire material etc. 

Insulators and accessories, lead-in Insulators, insula- 
tion material 

Ite. 

*Hy*{e
tYfc Ullait 4> "A *©* lt4t  Insulators lncl. acces- 

iti High tension insulators 
1M3 Low tension Insulators  (below 2000 V) 
IMS Pin insulators 
1047 Lead-in insulators 
It4t Insulation material 

*<•   I«3   rire-proof Material. 

Plre-oroof materials are data processed in the same way as both mete- 
ríais and spare marts. There is a special need tor planning 
of brick and mortar supply for the furnaces because of the in- 
terval    between the building urn of the furnaces* therefore a 
special group should be reeerved for these «ateríala. 

1.4. ,, vmmm 
it must be carefully 
carnee lty) are ttecéed 

••fore constructing a new coding system, 
evaluated how many head groupe (how much   
for spare parts    snd materials respectively". After construct- 
ing     head groupa, the seme évaluât ion must be done with 
spect to subgroups and further e Usai float ton. 
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Concern i ng tha coding of usual materiali, it muat ba invaati- 
«atad whathar tha principi«« containad in tha national Nata- 
rial Coda Syatam of Hungary, constructed for «tatliticai pur- 
pose!, can advantagously ba uaad by tha company. 
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SKKIAL AMD CLASSIFICATION NUttURS 

Tha poaaible numbering divielone ara tha following! 

Serial  numbers 
Classification number« 
Combined numbers 

}T     SIMAL NUMBERS 

Theaa numbers, which mainly give identification, can ba di- 
vided into two typ«« i 

1) Pur«  serial numbers 
2) Number« inside certain blocks 

rlcal listing, mostly «sed M 

toi.Al 
This principle is s simple n 
s subdivision in other eyeterne. 

Advantage« t    Control of number a a impla, numbers snort, 
suitable for ID* 

§11.-21 
Used as 1),    but number» can pertly give information. 

Advantage i      Short numbers. 

2.    CLaiSiriCfTIOM Of NUMMI* 

Theae numbers consist of a number of digits or groups of di- 
gits, each having a certain significance,  i.e.,  the 
five information. 

Two types of these numbers era usedi 

1) Oroup-c lassi fled numbers 
2) Decimal-classified numbers 

Hl-.U 
The single digits/digit-groupe may be used alone, but a eon« 
nectlon to tha proceeding or euoceeding dlglte/dlglt- 
may exist. 

Advantage i      Flexibility 



I 
I 
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Adv.ntâ,.,     v«y d.t.iUd mirt»r My b. oonatrwtci. 

sc-rs/s1»: «ä\-~ - •»—«- 
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CHECK-DIGIT? 

Check-digits ara one or more digita added to the oriainal 
number, making it ".elf-controlling". original 

ÏÏÎ ^Ü0*"^9^ h" a »P«01*1 mathematical connection with 
ÌÌL îï:^dÎ9iï!  Ìn th* ori«in*1 "*<*•*.   By punching or by 
Ï^Î^WÏ? coroPuter'  " i. then poa.ibl. by a corrïs- 
bî^ïdïAÎÏUÎ!;ii0n ÎS calculat« th* check-digit índ there- 
ÎïiÎînÎ ! he nu?*r ls correct-  By thi. method punch and writing error« are detected in 99% of the caaes. 

The error  frequency from punching is about one per one thousand, 

i.     PRACTICAL ASPECTS 

«iÍhÍ«*Íí;íratiVe t0 ch«ck-di»"e i» to punch ail once a- galn to check errors,  the punch work can be reduced by 30 - 
Ol^i^USt ch??k-di9it.. A. the punch work iHï eiLn.iv. phase in IDP,  thia saving can be substantial. **P«»»*ve 

The "«elf-controlling"  activity may take placet 

l>    iH ISÎÎiSÎ^!!1*11 *?* punchin9'  •• th« punching machin« il equipad with an electronic circuit, which makes a con- 
îïîit:alïïiati°nK?n th* ?"•<*-<"«"•   if an incoÏÏÏ.Îenc? exista,   the punching machine 1« stopped. The great advan- 
tage of this method is that errors aTTdetected at an 
early stage. 

2)    ÌI ^H^S ?Uh th\data    in?ut to the computer, which 1« pr^rammed to execute control calculation and list ln- 
than iîUT)>#rbo0n * U,t"  Dl,cov#ril|9 of «»or cornos later 

3) in connection with both the punching and the data input. 

i-PIOIT 8YHTPÉS 

Here, only two known and widespread methods are described. 

dieu îrtkT^iîIÎ ^ÜL1*!!*4 °5 • »«Iti.iication of each 
!:fi; 7? *5? orialB«l number by a factor different from dielt 
to diflt. On the basi, of these products a su» is caïïïlîîîi 
Î^ÏLÎ*11* iu" th# chock-difit is added,  r caiuciswd 
dlvldable with a certain modulus. This final suai is 

Is the following,  two examples 
lus 11 are expounded. based on modulus 10 and 

J 
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2.1   Th« Moduli« \a ****ff 

A. an ««pi. of thi. ».thod a «urial. numbsr i. u..d. 

/ 
Original numbar axcludlno 
tha chack-digit 

lach digit la wultipliad by 
a factor ( / ia calculstad 
at a digit with tha valua 
of 0) 

Tha producta ara calculatad to 

If tha producta ara £ io, 
tha .u» i. calculataFlika thia    7 *   (7)  •   (I) •  <0)  • 5 

Tha total SUM ia 

27 olvidad by Modulus 10 

2 

16 

1 

7 

2 

I 

1 

0 

2 

14 

27 

2,  r< 

3 

174/7: 

Und«r 7 
Tha chack-digit - Modulus 
10 laaa rana indar 7 - 

Tha final manear baceawi 

*    only ona digit 

- invar a ion of two digits 

- raneo» daviationi 

b^ata of tha «odulu. 10 -thcd with tha faot*M 1,  t, 1. 2, 

Alao othar factors oan ba 
*#  J#  7,  l,  3,   7, ate. 
*ft tha nusèìsra. lihf on th« natura of tha arrors 
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3.a    The Modulua 11 Method 

Examplei 

The original number 

lach digit multiplied by a 
factor 

The producta ara calculated to 

The aun of th« producta i a 
calculated to 

fiai 129 divided by modulua 
11 - 

The check-digit - modulua 11 
leee reminder • 

The final number than becomes 

3 - 

4 

4 

3 

9 

2 

0 

7      6 

42    24 

5 

15 

4 

8 

3       2 

15    12 

129 

11»  remainder 8 

8-3 

13 0« 43 - 2563 

The control calculation of the final number ia done ae de acri bed 
under the modulus 10 method. 

The error finding ability la calculated to be approx. 99,11. 

Other factor a may be applied. 

2,3   telectlon of method 

The modulus 11 method haa a better error finding ability than 
the »odulua 10 method, but the difference la only 0,31. On the 
other hand,  the modulus 11 method gives check-digits from 0 to 
10, and aa the check-digit 10 normally ia not deaired, all num- 
bers with thle check-digit have to be cancelled, which ia often 
a great dlaadvantage. 

Ae a cone lue ion it ia recommended that modulua 11 method be 
choaen if 91 of all numbera can be cancelled. Where numbers 
cannot be cancelled, the modulua 10 method ia choaen. 

I 
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9.     INFORMATION BASE AND  FILES 

The establishment of the basts and files necessary for pro- 
c#,ifn9 the managed «•ln*«n«nce system on EDP* is set forth 
within the description of each sub-system. 

In this article the content of the bases and files is illu- 
? Í    *?K 

y, íB?°5tínt wain data of the **in *"»••• •«<* «il", 
Î.*,Î;K-ÎÏÎ        !üd ?ata *r* not •«»<>••* to be exhaustive. 
ï?î ïî^f*',^0 ba,0S and fllM c»nnot be constructed un- 
til the final desired reporting system has been designed. 

9.1 Files on EDP 

MACHINE 
ACCOUNT 
NO. 
FILE 

machine account no. 

job no. 

cause code 

priority code 

actual hours, per month and 
quarter 

planned hours 

actual wages, per month and 
quarter 

costs actual month 

costs this year 

planned costs, per quarter 

*?!,*?• "^i?" i§ for««««n to be introduced as a manual system 
which rapidly will be converted into EDP, we have preeiXîeî 

î£Î%îî::ntÎal irtlf1# ;• th* futu" 9oal for in£r£î£S £.. 
and files. Some parts of it can not be executed in the manual 
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PROJECT 
ACCOUNT 
NO. 
PILE 

project account no. 

job no. 

planned costs 

actual direct wages 

actual direct materials 

actual direct cooperation 

actual other direct costs 

MAINTENANCE 
PRODUCTION 
ACCOUNT 
NO. 
PILE 

maintenance production 
account no. 

planned direct hours 

actual direct hours 

planned direct costs 

actual direct costs 
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, MAINTENANCE 
ORG. UNIT 
ACCOUNT 
NO. 
FILI 

maintenance unit account no. 

actual direct hours, per Month and 
quarter 

actual direct wages, p*r month end 
quarter 

planned direct hours por quarter 

planned direct waget por quarter 

actual number of personnel 

gross reduction of personnel, Mr 
month and cumulated this year 

gross increase of personnel, per 
»onth and cumulated this year 

number of personnel as of 31st 
December last year 

planned number of personnel pa* 
quarter 

number of personnel ia filed by 
catefory of personnel 

indirect cost account numbers 

actual indirect costs par ouarter. 
and cumulated this ymmï.    *"*****• 

budgeted indirect costs par amarte* 
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207 Cost Control System 

208 Coding System 

209 Information Base and Files 

210 Special Systems and 
Techniques 

Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

(Work Plant Att. 10) 

The time schedule for this area appears in Attachment 11.2. 

4.3    Central Spare Part Production 

The implementation of the managed maintenance system in this 
area is calculated to last 51 weeks.     Due  to interdependencias 
between other areas and the limitation of resources,  the  imple« 
mentation in this area should not begin before 25 weeks after 
the first implementation project has been started. 

The  implementation in this area consists of the following proj- 
ects: 

301    Organisation 
303    Preventive Maintenance 

System 
305 Production Planning System 
306 Material Administration 

System 
307 Cost Control System 
308 Coding System 
309 Information Base and Files 
310 Special Systems and  . 

Techniques 

(Work Plan Att. 1) 

(Work Plan Att. 3) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

(Work Plan Att. 10) 

The time schedule for this area appears in Attachment 11.3. 

4.4    Maintenance Unit of Factories 

The implementation of the managed maintenance system in this 
area is calculated to last 42 weeks.    Due to interdependencies 
between other areas and the limitation of resources,  the  imple- 
mentation in this area should not commence before 100 weeks 
after the first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects t 
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401 Organisation 

402 Work Order System 

403 Preventive Maintenance 
System 

404 Maintenance Planning System 

406 Material Administration 
System 

407 Cost Control System 

408 Coding System 

409 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.4. 

t 
Í 
r 

4.5 Cold and Hot Rolling Mills 

The implementation of the managed maintenance system in this 
area is calculated to last 74 weeks. 

This project can start immediately. 

The implementation in this area consists of the following proj« 
ectst 

501 Organisation 

502 Work Order System 

503 Preventive Maintenance 
System 

504 Maintenance Planning System 

505 Production Planning System 

506 Material Administration 
System 

507 Cost Control System 

508 Coding System 

509 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.5. 

4.6 Metallurgical Factory 

The implementation of the managed maintenance system in this 
area in calculated to last 69 weeks. Due to interdependencies 
between other areas and the limitation of resources, ^P16«»;;^ 
tion in this area should not commence until 63 weeks after tne 
first implementation project has been started. 
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The implementation in this area consists 
ectss 

601 Organisation 

602 Work Order System 

603 Preventive Maintenance 
System 

604 Maintenance Planning System 

605 Production Planning System 

606 Material Administration 
System 

607 Cost Control System 

608 Coding System 

609 Information Base and Files 

of the following proj- 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.6. 

I 

4.7 Transportation Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks. Due to interdependencias 
between other areas and the limitation of resources, implementa- 
tion in this area should not commence until 76 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects i 

701 Organisation (Work Plan Att. 1) 

702 Work Order System (Work Plan Att. 2) 

703 Preventive Maintenance 
System (Work Plan Att. 3) 

704 Maintenance Planning System (Work Plan Att. 4) 

705 Production Planning System (Work Plan Att. 5) 

706 Material Administration 
System (Work Plan Att. 6) 

707 Cost Control System (Work Plan Att. 7) 

708 Coding System (Work Plan Att. 8) 

709 Information 3ase and Files (Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.7. 

Ì 
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4.8 Sheet Processing Factory 

The implementation of the managed maintenance system in this 
area is calculated to la-st 69 weeks.  Due to interdependences 
between other areas and the limitation of resources, implementa- 
tion in this area should not commence until 84 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ectst 

801 Organisation 
802 Work Order System 
803 Preventive Maintenance 

System 
804 Maintenance Planning System 
805 Production Planning System 
806 Material Administration 

System 
807 Cost Control System 
80S    Coding System 
809    Information Base and Files 

(Work Plan Att. 1) 
(Work Plan Att.   2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work Plan Att.   5) 

(Work Plan Att. 6) 
(Work Pirn Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att.  9) 

The time schedule for this «rea appears in Attachment 11.1. 

4.9   Coking Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks.     Due to interdependences 
between other areas and the limitation of resources,   implementa- 
tion in this area should not commence until 92 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects! 

901 Organisation 

902 Work Order System 

903 Preventive Maintenance 
System 

904 Maintenance Planning System 

905 Production Planning System 

906 Material Administration 
System 

907 Cost Control System 

908 Coding System 

909 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 
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The time schedule for this area appears in Attachment 11.9. 

4.10 Energy Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 week3.  DUG to interdcpendencies 
between other areas and the limitation of resources, implementa- 
tion in this area should not commence until 100 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects t 

1001 Organisation 
1002 Work Order System 
1003 Preventive Maintenance 

System 
1004 Maintenance Planning System 
1005 Production Planning System 
1006 Material Administration 

System 
1007 Cost Control System 
1000    Coding System 
1009    Information Base and Files 

(Work Plan Att. 1) 
(Work Plan Att.   2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work Plan Att.  5) 

(Work Plan Att. 6) 
(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.10. 

4.11    Rolling Mill - Budapest 

The implementation of the managed maintenance system in this 
area  is calculated to last 69 weeks.    Due to  interdependencies 
between other areas and the limitation of resources,  implementa- 
tion in this area should not commence until 108 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects i 

1101 Organisation 

1102 Work Order System        ^ 

1103 Preventive Maintenance 
System 

1104 Maintenance Planning System 

1105 Production Planning System 

1106 Material Administration 
System 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 
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1107 Cost Control System 
1108 Coding System 
1109 Information Base and Piles 

(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att.  9) 

The time schedule for this  area appears in Attachment  11.11. 
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5.        TIME  SCHEDULE 

The  implementation planning and scheduling are processed on a 
standard EDP programme based on the network  technique. 

- The  time schedule,  the project leader  resources and  the 
structure   (that is the  interdependencias  between the  activ- 
ities)   for  the  implementation of all  areas are presented 
in Attachment 11.0. 

- The time schedule,  shown in table  form and as Gantt chart* 
for each area,   is presented in Attachments 11.1 to 11.11. 

- A special  time schedule listed per project leader and the 
necessary project leader resources  for each project,   shown 
in histogram form and  table form,   is presented in Attach- 
ment 11.12. 

The total project time is calculated to be 177 weeks.    Project 
start is set for 1 December  1975, which gives the calculated 
finishing date of the total project as  3 August 1979. 

I 
I 
» 
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6.        EXPECTED RESULTS 

It is expected that the counterpart,  using the proposed project 
orqanisation, work programmes,   and  implementation plan presented 
in this report,   should be able  to  implement  the proposed Managed 
Maintenance System within approximately  four years. 

This implies that the counterpart will be given consultants' aid 
in the first period of  the implementation. 

! 
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7.        CONCLUSION 

The  implementation organisation and  the implementation plan have 
been established in close cooperation with the management and 
the  staff of   the Danube  Iron and Steel Works.     It  is our opinion 
that the implementation plan presented is  realistic.     However, 
we mu3t emphasise that  this is a major organisation  task  for  the 
company,  which must be realised as  such if optimal  results are 
to be obtained. 

With this report we consider that Phase 3,   the  implementation 
planning phase,  is completed. 
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Pacjo   i 

1. ORGANISATION 

1.1 Objective: 

To implement the proposed new concept of organisation and to 
carry out the necessary adjustments. 

1.2 Activities! 

1.2.1 

The new concept will be discussed with all managers influenced 
by it. If any major changes in the existing principles are re- 
quested, they will be discussed with the project coordinator 
before being accepted. 

1.2.1 

The objective of the organisational unit will be described and 
as far as possible quantified. 

The functions covered by the organisational unit will be de- 
scribed and logically divided iato main functions. 

1.2,4 

The distribution of tasks to be performed, the authority and 
responsibility, coordination and information for all managers 
will be stated in job descriptions. 

General rules for managers at different levels will be worked 
out. 

1.2.• 

Description of committees, fixed work groups» etc., who are 
acting in the organisation. 

1.2.7 

Establishment of an Organisation Handbook (0«), containing the 
above-mentioned papers and descriptions of administrative sys- 
tems and other organisational rule«. 

1.2.1 

Practical production of the OH and distribution to the most 
important managers. 
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Att..-ichi,iunt 1 
Paye 2 

1.2.9 

Guidance for the organisational unit during the period of 
changes, for instance by orientation meetings etc. 

1.2.10 

Follow-up of the Implementation, adjustment«. 

1.3. Resource» 

Project leadert 

Project groupt 

Csinady Gabòr 

Calculated Input from project leaden 253 week». 

! 
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I Training of  the workers in using the new syst««  (•understanding1 

the work order Informât ion, making the correct regis trat lona, 
È etc.). 

aUbl 
} Guidane* In tifine the statistics required by the work order tyf 

I 

2. WORK ORDER SYSTEM 

2.1 Objective i 

To  implement   tho proposed  new work  order system  in accordance 
with  the principles presented in  the   "System Development  Rnport" 
Part 5.1,  and  to follow up on tho  system in use  and make  neces- 
sary adjustments. 

2.2 Activities! 

ft | a * » 

Detailing of   the proposed work order system,   including re-eval- 
uation of the necessary  formulas. 

He cai led description of necessary  files. 

I tint. I 
Discussione with the future users to secure their finsi accep- 
tance. Major change« of  the principles must be discussed with 
the project coordinator before they are made. 

»re liei nary printing of  the work order formulas and lists,  pur- 
chase of necessary equipment, such as distribution envelopes, 
archives, «fee. 

a.1.5 

Trial run of  the new system in a secondary area parallel to the 
present system. 

lliir ** 

Training of  the planning office staff in using and administer- 
ing, the new;  system.  Briefing of production leaders, maintenance 
foremen and other persons affected by the functioning of the 

system« 
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2.2.9 

Final printing of the necessary work order papers, total switch- 
over to the tested and adjusted new work order system. 

2.2.10 

Follow-up* 

2.3 Resources! 

Project leaders    Pali Ferenc 

Project groups    Vidak Ferenc 
Parkas Jozsef 
Bertok Istvan 

Calculated input from project leaden 123 weeks. 
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3. PREVENTIVE MATNTPMA*rF 

3.1 Objectivai 

'I 
1 
I 
I 
• in use and reak£ neCesa«v '¿«ÌJS.*0 foUoW u" °" th° Wt- 

I 
I 
I 

in use and make necessary adjustments. 

3.2 Actlvitleai 

3.2.1 

Äi'n ?iet„h
e

ec,p.xr?oj:uïay^era'inciudin' •^°* - 
3.2.2 

| Detailed description of necessary files. 
3.2.3 

SîTSiS ?ííal^%eP^cC:í0n and -*-*~- -»—" to ob- 

| niarrASenî!1119 °f ?M f°rB,Ula8 and liat«' *•«*« of nee 
3.2.5 

• 
"      Sìi^rÌ0" °í 8everal <f°r instance 10) imoortant areas of th« 

plant in order to test the system. Describe inîpeStio!. ¡J 

|      Íecíedfp:??:?Cy and elab0rat* the PM inatrScunon:Cro?nîhrî.- 

•      3.2.6 

Selection and training of the future inspectors, who will c.t 

I     :?îecp;rsdtri^;.the —• •—*£ «äISäS* 
3.2.7 

' ^^ïngloStïnel?1"9 "yBt" f0r the '"P""«».  including r- 

3.2.8 

t 51aïSêï;.a Plan f0r cxPan8lon of *M.  including all important 

f 
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3.2.9 

Final printing of the necessary PM papers, ntep-wise working 
out of the files and implementation of the PM according to the 
plan. 

3.2.10 

Guide the managers in using the statistics/information   from 
the PM system. 

3.2.11 

Follow-up. 

1 

3.3 Resource«t 

Project leaders 

Project groupt 

Pill Fereno 

Vidâk Fereno 
Farkas Jôzsef 
Bertok IstvAn 

Calculated input from project leaders 372 weeks. 
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4. MAINTENANCE PLANNING 

4.1 Objective» 

To implement the proposed now maintenance planning system in 
accordance with the principios presented in the "System De- 
velopment Report" Part 5.4.3, and to follow up on the system 
in use and make necessary adjustments. 

1 

4.2 Activities! 

4.2.1 

Detailing of the proposed maintenance planning system. 

4.2.2 

Explain and define the relations between and the responsibil- 
ities of central planning, project planning, shop planning 
and job preparation. 

4.2.3 

Detailed description of necessary files. 

4.2.4 

Discussion with future users to secure their final acceptance. 
Major changes of the principles must be discussed with the 
project coordinator before they are made. 

4.2.3 

Preliminary printing of planning sheets,  loading forma,  time 
estimate forms, etc.,   and purchase of equipment such as tables, 
archives,  etc. necessary to run the system. 

4.2.6 

Final run of the job preparation and planning system in a sec- 
ondary but representative area. The trial run ia to be made 
parallel to the system functioning at present. 

4.2.7 

Training of the planning office staff in using and administer- 
ing the new system. Brief production leaders, maintenance fore- 
men and other persons affected by the functioning of the new 
system. 
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4.2.8 

Final printing of  the necessary planning sheets  and  formulas, 
and step-wise  implementation of  the  tested and adjusted sys- 
tem in all  relevant areas. 

4.2.9 

Guidance in using the statistics/information of the mainte- 
nance planning system. 

4.2.10 

Pollow-up. 

4.3 Resourcest 

Project leadert 

Project groups 

Pali Ferenc 

Vidák Ferenc 
Parkas József 
Bertok István 

Calculated input fro« project leaden  147 weeks. 
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5.   PRODUCTION   PLANNING 

5.1 Objectivet 

To implement  the proposed new production  planning system in 
accordance with  the principles presented  in the  "System De- 
velopment  Report"  Parts  5.4.1 and  5.4.2,   and to follow up on 
the system in use and make necessary adjustments. 

5.2 Activltiesi 

5.2.1 

Detailing of the proposed job preparation and production plan- 
ning system,   including re-evaluation of  the necessary formulas. 

5.2.2 

Definition of the relation between and the responsibility for 
job preparation and production planning. 

5.2.3 

Detailed description of necessary files. 

5,2,1 

Discussions with the future users to secure their final accep- 
tance. Major changes of the principles must be discussed with 
the project coordinator before being made. 

5.2.S 

Preliminary printing of planning sheets,   loading forms,  time 
estimate forms,  etc., and purchase of equipment such as tables, 
archives, etc.  necessary to run the system. 

5.2.6 

Final run of the job preparation and production planning sys- 
tem in a secondary but representative area. The trial run is 
to be made parallel to the system functioning at present. 

5.2.7 

Training of  the planning office staff in using and administer- 
ing the new system. Brief production leaders and foremen. 

5.2.8 

Training of  the workers in using the new system  ("understanding' 
the work order information, making the correct registrations, 
etc. 
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5.2.9 

Clearing of order stock and re-evaluation of priority of the 
remaining orders. 

5.2.10 

Final  printing of the necessary planning  sheets and  formulas, 
and step-wise  implementation of  the tested  and adjusted sys- 
tem in all relevant areas. 

5.2.11 

Guidance in using the statistics/information from the produc- 
tion planning system. 

5.2.12 

Follow-up. 

5.3 Resourcesi 

Project leaders 

Project groups 

Pali Ferenc 

Vidâk Ferenc 
Farkas Jözsef 
Bertok Istvin 

Calculated input from project leaden 52 weeks. 
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6.   MATERIAL  ADMINISTRATION 

6.1 Objective: 

To implement   the proposed new material  administration system 
in accordance  with the principles  presented in  the   "System 
Development   Report" Part 6,   and  to follow up on  the  system in 
use and make  necessary adjustments. 

6.2 Activitiest 

6.2.1 

Detailing of  the proposed routines and definition of the vari- 
ous policies  to be followed for specific materials/spare parts. 

6.2.a 

Detailed description of necessary files. 

6.2.3 

Discussions with the future users to secure their final accep- 
tance. Major changes of the principles must be discussed with 
tie project coordinator before being made. 

6.2.4 

Preliminary printing of formulas and purchase of equipment nec- 
essary to run the material administration system. 

6.2.S 

Trial run of  the material administration system parallel to the 
system functioning at present. 

6.2.6 

Training of  the material administration staff in using the new 
system. Brief  the future users and all other persons affected 
by the system. 

6.2.7 

Step-wise clearing of the existing material/spare part stock, 
deletion of obsolete materials/spare parts   (according to princi- 
ples and rules presented in a special paper)  and coding of the 
remaining items according to the new coding system  (Project 8). 
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6.2.8 

Establishment of a decision model   (company policy)   for dele- 
tion of obsolete  spare parts. 

6.2.9 

Final printing of  necessary formulas  and step-wise Implemen- 
tation of  the  tested and adjusted system. 

6.2.10 

Guidance in using the statistics/information from the new 
material administration system. 

6.2.11 

Pollow-up. 

1 

6.3 Resource»! 

Project leaden 

Project groups 

Pager Laszio 

Zömbik István 

Calculated input from project leaders   259 weeks. 
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7. COST CONTROL 

7.1 Objective» 

To implement the proposed budgeting and cost control system 
in accordance with the principles presented in the "System 
Development Report" Part 7 and to follow up on the system in 
use and make necessary adjustments. 

7.2 Activities! 

7.2.1 

Detailing of the proposed budgeting and cost control system 
including re-evaluation of the necessary formulas. 

7.2,2 

Define the relation between and the responsibilities of the 
organisational units participating in the budgeting and cost 
control procedure. 

7.2.3 

Work out detailed description of necessary files. 

7.2.4 

Discussion with the future users to secure their final accep- 
tance. Major changes of the principles must be discussed with 
the project coordinator before being made. 

7.2.5 

Preliminary printing of budgeting schemes and cost control 
report forms and purchase of equipment necessary to run the 
system. 

7.2.6 

Trial run of the system in a secondary but representative 
area. 

7.2.7 

Training of the staff in using and administering the new sys- 
tem. Brief managers, production leaders and all other persons 
affected by the system. 

7.2.8 

Final printing of the necessary schemes and formulas, and 
step-wise implementation of the tested and adjusted system. 
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7.2.9 

Guide the managers in using the statistics/reports from the 
system. 

7.2.10 

Follow-up. 

7.3 Resources i 

Project leaden 

Project groups 

Páger Lâszld 

Zömbik István 

Calculated Input from project leaden 98 weeks. 
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8.   CODING  ÍJYSTEM 

8.1 Objective! 

To implement the proposed new coding system in accordance with 
the principles presented in the "System Development Report" 
Part 8 and to follow up on the system in use and make necessary 
adjustments. 

8.2 Actlvitleai 

8.2.X 

Re-evaluation of the proposed coding systems and detailed de- 
scription and definition of the modules. 

8.2.2 

Define the relation between the various coding system«. 

8.2.3 

Detailed description of necessary files,  catalogues,  etc. 

8.2.4 

Discussion with the future users to secure their final accep- 
tance. Major changes of the principles must be discussed with 
the project coordinator before being made. 

8.2.5 

Simulation of coding in all functions to test the uniqueness, 
intelligibility and suitability of the chosen system. Make ad- 
justments« if any. 

8.2.6 

Training of the staff responsible to implement and maintain the 
system.  Brief the future users and all other persons affected 
by the system. 

8.2.7 

Elaborate a plan for step-wise implementation of the new cod- 
ing systems in all relevant areas) begin the conversion to it. 

8.2.8 

Establish the necessary files and catalogues and the routines 
for maintaining them. 
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8.2.9 

Follow-up. 

8.3 Resource»! 

Project leader i 

Project groupi 

Tôth Deiso 

Aieliar "oltin 

Calculated input from project leaden IS week«. 
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9. 

Follow up on the system and make necessary adjustments ac- 
cording to the higher degree of systems being processed by 
EDP. 

9.3 Hesourcegt 

Project leaders 

Project groupt 

TÔth Deseo 

aullar üoltán 

Calculated input fro« project leaden  18C «reeks, 

I 
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10.   SPECIAL SYSTEMS AND TECHNIQUES 

10.1 Objective! 

To realise and   implement special systems and techniques rec- 
essary to obtain a suitable and efficient processino of the 
proposed main  systems.  These special   systems and  techniques 
are presented  in special papers and mentioned in the  "System 
Development Report" Part 10. 

10.2 A        itleas 

10,2.1 

Systematise the  knowledge of relevant special systems and 
techniques. 

io.2.a 

Evaluate the areas which can use these advantageously. 

10.2.3 

Train the relevant persons in using these techniques and 
introduce the techniques in the respective areas. 

rol low up on the use and the results of using the techniques. 
Propose changea  if necessary. 

1 

10.3 Resourcesi 

Project leaders 

Project groups 

Kovacs Qyula 

Nate Sandor 

Calculated input fron project leaders 17 weeks. 
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1.   INTRODUCTION 

Tli« implementation counselling for the managed maintenance eye- 
ten of the Danube Iron and 8teel Works hae been completed. A 
group of 18 future usera of the new systems during the total 
project time of nine months has been trained in operation of 
the systems. 

A great number of meetings have been arranged in order to secure 
the total organisation's acceptance of the changes recommended. 

•one of the proposals are adjusted in order to meet wishes from 
the different organisational units. 

The implementation plan is now accepted by all key persons in 
the company and authorised by the highest Hungarian authorities. 

On request of the Minister of Metallurgical and Mechanical In- 
dustry of Hungary, a study has been conducted to determine the 
consultants' evaluation of the present situation in the company, 
the proposed managed maintenance system and its potential, nils 
study is attached to this report as Attachment 1. 

In connection with the implementation counselling, there la a 
number of special studies dealing with the implementation of dif- 
ferent techniques and methods. To demonstrate this, the follow- 
ing papers are attached to this reports 

- Attachment 2, a paper concerning the principles of modern 
project management i it is a guide for organising the imple- 
mentation of the managed maintenance system integrated with 
another main project concerning expansion of the production 
facilities. 

- Attachment 3, a paper concerning a mathematical method for 
evaluation of optimum spare part stock. 

- Attachment 4, a paper concerning a method for introduction 
of microfilm. 

- Attachment 5, a paper concerning the principles of value 
analyse)«. 

1 
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2.  SUMMARY OF METHOD OF IMPLEMENTATION COUNSELLING 

The id«« of the total project has been counselling. 

Phase 1 of the project "Introduction to Managed Maintenance" re- 
sulted in a 300-page teacher's handbook in managed maintenance 
and an education programme for all personnel of the Danube Iron 
and Steel Works who will attend courses in managed maintenance. 
See UNIDO report i Introduction to Managed Maintenance, July 197S, 
proposed by IKO-Konsulent A/S. 

This advanced training system was elaborated in close cooperation 
with the person responsible for the training activities. The con- 
tent of the lectures has been carefully discussed and the special 
techniques of this type of training have been presented. 

Phase 2 of the project "System Development" resulted in a com- 
plete description of all systems necessary for introduction of 
the managed maintenance system. See UNIDO report i System Develop- 
ment Report for the Danube Iron and Steel Work», September 191%, 
proposed by IKO-Konsulent A/S. 

All systems have been developed in close cooperation with the fu- 
ture users. Major systems, such as those for cost control, pre- 
ventive maintenance, etc. have been tested by trial implementa- 
tion. 

The implementation counselling has been an integrate« pert of the 
system development phase of the project. 

Phase 3 of the project "Work Plan Preparation" resulted in a de- 
tailed plan for implementation of the managed maintenance system 
in the Danube Iron and Steel Works, to take place over a period 
of almost four years, beginning in December If75. 

The werk plan preparation has been elaborated by use of EDP net- 
work technique ana is carried out in close cooperation with the 
management and the staff of the Danube Iron and Steel Works. 

The implementation counselling has been an integratesi pert of the 
Work Plan Preparation phase of the project. 

~l 
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Ì.      SUMMARY OF THE RHÜLT8 Of THE IMPLEMENTATION COUNSBLUMQ 

Implementation counselling seeks to achieve the followingi 

- Establishment ana1 execution of a oompleted advanced train- 
ing programme in managed maintenance. 

- Complete description of «11 system« necessary to form a 
managed maintenance system. 

- Testing and adjustments of the systems to meet special 
requeste from the company. 

• Thorough education of II future users of the système. 

• Acceptance of the proposed systems my all organisational 
units of the company. 

• Acceptance by all company managers of an implementation 
plan for the whole project. 

- fet-up of an implementation organisation. 

• Guarantee that this organisation will be given the tools 
necessary to manage the implementation. 
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With the system implementation, the field work of the project 1« 
completed. 

It le our opinion that this project has been carried out success- 
fully. However, we want to stress two important points. This suc- 
cess is a result of very good cooperation between UNIDO staff 
members and the consultants, and we want to thank UNIDO for in- 
valuable assistance.  Furthermore!  it is our opinion that the 
counterpart will meet major difficulties in attempts to intro- 
duce the proposed systems, due to lack of experience in implemen- 
tation of such large,  sophisticated systems i  therefore, we think 
further UNIDO assistance should be offered. 

1 
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MIMO CONCERNING IMPROVEMENT POMIBILITIIS IN DUNAI VASMÜ (DV) 

IV INTRODUCTION OF A NEW MANAGEMENT MAINTENANCE SYSTEM 

I 
I 

I 
• The »••ting in DV on 14 October with Mr. Talyigas and Mr    Sftn-Un 
fand repreaentativea of DU dealt with the following i j 

1)      Our impraaaion of present maintenance condition» in DU 

| 2>      lunUSS^^SST t0 be i«Ple-»^ *« * *•" »»fii 

1 J>      chïn52ï?h ••tifr,atlo,l concernine tha affact of tha propoaad 

I l>       PRESENT IITOATIOM 

•There ara many poaitiva factor, in the company's praaant .itui- 
tion    Tha technological achievement, and paet expanaiSn of *£l 
duction .how tha high quality of worke« S!S mÍSgSÜSÍ.^hS 

| nCïc\\^ ?H. hiVSch. 

» aï^ÎÎ,JÏM0pP0rîUnlti?! for obt**ning tham at reaaonable coil 
UmTlnHn1 Îh?2hh2ï W:U th? COfp2ny "olvM u« ^nagemen^roa- j lama and in which way Hungarian industry is develop«*. 

Comparad with similar plants in Western Europa, wa must state 
that plant conditions ara considerably lower and ^alntenïnSa 

I     s'i^pinìo^1"hi9h#r than nor>,ai- «• ~^s?!sr« 
§"    ïï??"?*401* h" •xPÄnd€d to • l«v«l «uch higher  (+25% to •7S%) 

than foreaeen when the plant wa» originali? i^jected/Thi. 
dilñ ìlm. OVerIoad on "varal Po^t. thrSSghîuï th. prí- 

ÏLîï.'ÏFnî'  th* hoVoIlillî »HI during the fir.t eight 
I5ÏÏÎÏ8 2í*thí8 yaar had had 2* breakdown. cau.ed by broken 

2iÎ"«.ï?ÎÏ V^ hi*h fl*ure «"0 indicate, extremely poor quality of the rolls, and/or considerable overload, 
and/or poor in.truction of the operator.? overio*d» 

• "   î5î.2e"?rÎPîion ?f th* PreMI* organiaation is old and out- 
Íof200Í2?níí1SrlPÍ12111 and «••c'1P"on. of functionr.r7 

I î?î «? í2ínatef aní d0 not C°"««P°"* to reality.  The qual- | ity of the system de.cription. variea greatly, and aa th.v 

.       rÄ • • - '" - "" -- " 
I 



Attachment 
Page 2 

For example, it hai been necessary to make new description« 
of all existing systems which we wanted to study. We have 
never seen an "in-useM description of a system. 

- The function of the organisation for the total company is 
very unclear. There is a lot of overlapping between produc- 
tion and maintenance. Responsibilities are often impossible 
to place in one organisational unit. The same situation 
exists within the maintenance function. 

For example, decisions about a major repair involve some 20 
different persons and nobody has the final responsibility. 

- The organisation is established in such a way as to give 
priority to production, maintenance possibilities to influ- 
ence decisions about repair time and conditions in the 
plant. This is also significant in planning maintenance work 
and in keeping the maintenance staff efficient. 

For example, in January of this year a large repair demand- 
ing approximately 860 maintenance workers in the hot steel 
»ill was decided and planned, in cooperation between produc- 
tion and maintenance staff. The workers were taken from the 
normal shift, the work was prepared, but then the repair 
was called off because the production plan had not been ful- 
filled. 

- The level of instruction, education, and motivation of the 
production workers is not sufficient, user's manuals exist 
for the equipment, but are not sufficiently developed. Main- 
tenance people are at present instructing production workers 
in proper operation, even though this is the responsibility 
of the production foremen. 

For example, blocks coming down the roll table in the hot 
steel mill are often not properly planed and have large 
burrs on them. The operator should refuse such blocks, M 
they harm the equipment and cause down-time and unnecessary 
maintenance costs. 

- The demand for service from the central maintenance shops is 
unrealistic. The total yearly demand for spare parts amounts 
to approximately 250 million forints| approximately 40% of 
this is imported, approximately 30% is bought in Hungary, 
and approximately 30% is produced by the counterpart. 

-, Any item used at the plant can in principle be ordered fro» 
I the central workshops, butt 

- The delivery time for imported spare parts ranges 
between one and two years 
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The capacity of the Hungarian machine Industry often 
is United so that delivery is impossible. 
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- The Hungarian machine industry is not sufficiently 
•quipped for manufacturing many of the spare parts 
needed by the  counterpart. 

- The spare parts administration is weak. This causes 
major difficulties, in some cases poor quality, and 
often very high costs. 

As an example,  rolls  for the sheet straightener are to be 
hardened before use.  This usually is done by heating the 
rolls in an induction furnace» but this size furnace does 
not exist in Hungary.  The central maintenance workshops per- 
form the hardening by heating the rolls one by one  in a pit 
furnace. The temperature range cannot be properly controlled 
and the results are not good. The rolls will have a shorter 
life and be more expensive. 

The central maintenance workshops are nor efficient.  They 
receive orders from a number of sources  (about 30)  and each 
ordering unit can demand delivery time by requiring prior- 
ity. The existing equipment is often not suitable  for the 
requested jobs,  and  to use it requires expensive modifica- 
tions. The documentation,  in general,   is poor. 

Drawings are not separated by operation, with the result 
that the blueprints contain many corrections made with dif- 
ferent coloured pencils. The workshops in general are not 
suited for efficient production,  the machinery and equip- 
ment are inadequate to meet the greatly varying demands for 
spare parts by the counterpart» heating systems are insuf- 
ficient in some factories» transport facilities are poor. 
The tools are not properly organised and their quality 
varies considerably. 

The administration of spare parts and materials is at pres- 
ent decentralised,   poorly organised,  and inefficient. 

Often it Is impossible to get a realistic delivery time 
when ordering a spare part. In our samples we found devia- 
tions in delivery time from one month to one year for spare 
parts purchased from outside. Also,  we found that some or- 
ders given to the central workshops are years old and not 
filled. 

At present the total value of spare parts in the company 
amounts to approximately 400 million forints. Approximately 
70% of this is produced outside the company and requires 
delivery times from a few months to two years. Taking this 
into consideration,   the rate of turnover for spare parts is 
not bad, and the total number of spare parts in stock prob- 
ably too small. This view is underscored by the  fact that 
approximately 15% of the present spare parts have had no 
turnover since 1972. 

1 
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- The technical staff for maintenance it too small. All tech- 
nicians we talked to mentioned an overload of work. The 
missing documentation and inefficient planning activities 
prove this. 

For example,  when this UNIDO project was  started,  18  tech- 
nicians from the counterpart were allocated for the differ- 
ent sub-projects and were told by the top management to 
concentrate on this job. However,  their normal function« 
were not taken over by others, because there is no spare 
capacity.  Therefore,  none of these people has been full 
time on the project and the systems developed are not as 
Integrated as intended. 

- The use of modern management tools has been started by the 
company, but the progress is insufficient. Three years ego 
the network-planning technique was introduced. However, 
•till today it is used only as a description of the logic- 
al structure in a job and not for planning control. 

The use of EDP is minimal. There is sufficient computer 
capacity with some 40 persons working in this function. 

However,  for the maintenance and materials administration 
no input or output proposals have been presented, and the 
coding systems used today are unsuitable  for EDP. No plana 
exist for the introduction of EDP in the maintenance func- 
tion, and no calculations have been made concerning the 
efforts required. 

The present situation, partially described above,  forms part of 
the background for our proposals concerning a new organisation 
and a new management system for the maintenance function of the 
Danube Iron and Steel Works. 

We are convinced that the introduction of this system will be 
very advantageous to the company.  Improvement« can be made in 
the technical conditions of the plant,  the quality of production, 
and the volume of production, while specific maintenance costs 
can be reduced* 

1 

I 
I 
\ 



Attachment 1 
Page  5 1 

2.       SUMMARY Of THE PROPOSAL! 

The managed maintenance ayate« of the Danube Iron and Steel Korks 
ia completed according to the contract between UNIDO and Norcon- 
ault/IKO. Tha terina of reference for tha project are accordingly 
raapacted. 

Cloae cooperation between the counterpart and tha consultants 
resulted in a completa aystem for managad maintenance conaiating 
oft 

a) A proposal for future organiaation of the maintenance func- 
tion and ita relation to tha other parts of tha company. 
The proposed coneapt includes a centralisation of the main- 
tenanca function,  a clear separation of responsibilities 
between production and maintenance,  and a division of tha 
maintenance function into logical units according to func- 
tions . 

b) A system for central planning of all maintenance activitiaa. 
The proposed system consists of a yearly plan coordinating 
all maintenance activitiaa by means of a network planning 
technique. . 

c) A ay atan for planning of maintenance work to be carried out 
within each production unit.  The proposal consists of a sys- 
tem for planning of projecta and repair jobs baaed on a 
work-order approach. 

4)      A system for planning of work, production of apara parta, 
ate.  in the central workshopa.  The proposed syatem consists 
of a general production planning ayatem well suited to tha 
actual production of spara parta. 

•)      A syatem for preventive maintenance. The proposed ayatem in- 
cludea a registration and information system, aa well aa 
necessary routinea and instructions. 

f)      A ayatem for administration of spare parts and material. The 
proposed system consists of a centralised and coordinated 
material adminiatration baaed on central filea,  uniform rou- 
tinea and a simplified deciaion-making procedure. 

e)      A coat control ayatem covering all maintenance activitiaa. 
The proposed syatem is based on the proposed organiaational 
concept and distributes responsibilities, reporting and 
control accordingly. Its main objective is to improve coat 
consciousness throughout the organisation. 

h)      Coding ayatem fort 

Machine numbers 
Account numbers 
Drawing numbers 
Spare parts numbers 
Materiale numbers 



I ri Attach»©!**   I I 
Page  I I 

I I 
ft» propose ayatoM ar« «l«oor«tad •• »odular By«t«M «ovor- 
iKf th« whole entaroriM. 

i)     Proposal« for contenta of «II i*Kj««««ry d«ta *#M« «nd filo«. 

toserlotion of I0f filo«,  Iff«* and output roqtwat nee««««** 
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fer a latar conversion to 

1)      Hacoawondation of a method for determining slM of «toot« 
Mid «para part« (MO Artici« It). 

»)      p*coawend«tion of « Mthod few project plannin« by UM of 
tD» network  (sea Artici« It}. 

n)     Aeconwendatlon of • Mthod fot re-«v«iMtio« of pUnt layout 
(MO Artici« 10). 

o)     tMoawiené«tion of « method for «odow InforMtlo« filM, 
oopyinq equipment, «to.   (MO àrtici« Iti. 

p)     h couplât« education proor«*»» In Ml*Mn«no« »^«••»•t for 
P'      boiTproioctlon «od Mint««««« •¡^; *^/{^J-*** 

scribed In • report delivered for UHI00 In July 191% tiaflOf 
contract 74/2-13  (MUN/72/M4». 

ft» e*n«§ed maintenance aya to» !• a «anual »y«fe«Ä «afA4«Ä «M toe 
broufht rapidly into action, kmt • later osovorsloa t« EOT MM 
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TM litf>la»*»tatton of tit« bova-amntlooad My«teas ovor « period 
•f appro« MMitoly tttroe to four y oar» will In tm* opinion chano« 
to» »ItuatiO« of vi radically. 

fli« foUowln« r«a«tta wit i IM t*p«ct«4 by ua no tba Miniami ne- 
«•»tabla par forman— i 

•I 

•I 

•I 

«I 

•I 

ft 

ft 

HI 

II 

Ml«*«* quality organisation ond »aintanane» »anafar* to an- 
•ara »attar «olntmt^neo. 

Tb» ad»inlitrattv«-  ayata» Vila» lmprovad and raanlt   In • 
»attar ut ill«atlo* of tba wa intanane« buooot. 

Th» llfatlM of tha production oooipoant,  by unchanood pro- 
duct la« volvía», will ba Inprevod by 191. 

broakdew« tla» will ba raducod by i St of pr«ae»t 

fbo ajoatity of tn»  M ni abad  prodotta will too considerably 

«ha praaant Miat**na*eo \»vml   ti baio* an Monomi« o»tt»u», 
tSarafora tba demand fot maintenance will  Incraaaa. The no« 
Katoaa trill iopcov.   Mi»to*a*eo afrtclenev by I0t| howovar, 

Id ia»rovi»o»t «tili abo» *» an a hlaher  lavai of »aiuta- 
mu. lo roda»tio» of tba »t intonane« I»boor forca 1« •«- 

filo officiano* of tba ooatral »a intanano» work «hopa,   that it 
untpojt par »an boor, otti bo   iopcavH by 101. 

port atoe* wilt bo ontablUnad boood on raatlatte, 
•na lyooo.  Tb i« profcvaely «nana M oopanalon of  tbo 

atocfc tooo)l. 

Tbo OJO» •fat— »111 loloooo) tbo blob 1 y toobnlcally oducatod 
1« tbo »ointmanu function fro» ooo» of «mir praa- 

h-cona«ni»o took«. Hmnavot, t lartJ» number of taeka 
n h lobi y a »oc i tod poopto roaaln,  o»d »a expoot tito 

ataff i» tno aatwtonanoa fune tío» to bo •apandad. 

r, »o »not »trono tbot  tbla la • •»*•« took tow tbo 
ecoonlaotloo of in» ooaaony,  «ttltn »uat i» racoon i aodì no non» 
If  Opti»»» raaoita ara lo b» obtained. Tbo ovata« dov»loMa»ot 
pbaao »f tbio pr»)oc* boo •»•• ln)ario«aly affected by laoü 
of oopeeity fro» tbe eeajttorport*! oraanlootion.  In ordor to 
•«Ilio«» ooooooof«!   Implementation of tbo proposed ay» temo, 
It »til bo naooooory to allocata analIftod toll-tin» 
not to tba pro)—t for • ntiminnf of yaarn. 
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- The top management of the Danube Iron and Steel Work« 
suit consider the  Implementation of these systems a» 
i responsibility demanding priority. 

- Th« need for maintenance and the potential of  the main- 
tenance organisation to meet the demanda must be real- 
istically analyse«!,  end changes  in capacity muet ft« 
earrled out accordingly. 

- The advanced trainine of managers in modern management 
techniques must be accelerated at all levels. 

TIM ««ration ef tha complete implementation is Pr«Uwlna*íi¡[ 
I ¿«limited to require approximately  four years.  Thi« «timet« 

ÏÎ liased on the above-Sentioned conditions and some partici- 
petion by the consultant«. 
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4.      COWCLUSIOW 

The proposed tin» schedule is based on the following assumption«i 

1. A group of 8-10 highly qualified engineers and economists 
working full time on the project. 

2. ronsultants'  participation during the first year of impla- 
ntation. 

3. nsiderable participation by other DV personnel,   i.e. the 
I:DP Department,  Accounting Department and Organisation 
Department. 

4. Considerable participation of the future users of the sys- 
tem,  such as maintenance and production managers. 

However,  the participation of others should not be so great that 
it will disturb their normal duties. 

If the  scheduled time is to be reduced to about two years, the 
project grouo should be expanded to about 20 men on full-time 
basis.   Furthermore,  we estimate that the staff's and the users' 
participations should be considerably expanded. 

For instance, the EDP Department should be supplied with approx- 
imately  10 trained system development engineers and at least 15 
trained programmers.  In addition,  some software should be bought 
from outside. 

Bach production and maintenance manager should participate in ths 
project at least one day per week.   In order not to disturb the 
production demands,  some hundreds supplementary managers will be 
required. 

Its must stress that such a schedule seems unrealistic to us. 
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MEMO CONCERNING PROJECT MANAGEMENT 

To Mr.  Répasy,   G., director  from IKO-Konsulent, Frydensberg, G. 

According to our discussions in the meeting of September 
4, I hereby as promised give my comments on organization 
of the large  investment project planned for D.V. 

IKO has assisted a number of companies with project mana- 
gement.  The method we are using  is based on the method 
developed in the USA for managing the space programs. How- 
ever,  it is adjusted for practical commercial use.  For in- 
stance,  we have developed a  large  EDP-network program which 
enables us to control time schedule, use of resources and 
cost development. This model has been developed over more 
than 5 years.   The large EDP-company UN I VAC has investigated 
world-wide all  existing large EDP-network programs in order 
to buy the best.   In January they bought our program. 

The philosophy of our method for project management is 
simple. A project is a large activity, which normally shall 
be carried out one time only. A project has a clear object- 
ive and it is controlled independently.  A project is a de- 
velopment task which shall end up as a running enterprise. 
A project is defined both in time and in costs. 

Therefor« a project is very different from the daily work 
in an enterprise and shall be organized and controlled in 
a different way. 

The head of a major project shall be a Steering Committee 
consisting of  5-10 persons. One person is chairman of this 
group. The Steering Committee  (SC)  makes the major decisi- 
ons, esrablishes the objective of the project,  gives the 
economical frames, and the basis time schedule. 

Responding to the SC is the project leader. He will be the 
same man during all the project time. His first duty is to 
form and guide a planning group' for executing the time 
scheduling and economical plans. He will break the project 
down to a number of first-degree sub-projects (approx. 20) 
and a large number of second-degree sub-projects (approx. 
100), each of which is again divided into activities. 

Responding to the project leader are the managers of the 
sub-projects.   Each manager, managing one or more sub-pro- 
jects, will define his sub-projects corresponding to the 
overall objectives of the project.  The definition will be 
controlled by the project leader.  The sub-project manager 
then will complete detailed work plans for his sub-projects. 
He shall also establish contact to the future user-organisa- 
tion and to all existing units which are involved in or ars 
disturbed by the project. 

2/... 
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This leads to the following structurai 

PROJECT ORGANIZATION NORMAL ORGANIZATION 

STEERING COMMITTEE 

Re fenne« 
Group X 

Sub-project 
•anaeer X 

I I  I  I I 

Project 
leader 

\ 

Reference 
Group II 

Secretary 

röDü 

! 
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Working on the project are three different kinds of per- 
sons! 

1) Those who are participating part time in reference 
groups, etc. 

2) Those who are transferred to the project organization 
for a period of time. 

3) Those who must work at the same time on the existing 
production and on the project. 

Groups 1) and 2) cause no other problem than to evaluate 
who is the best person for a certain sub-project taking 
into consideration both the viewpoints of the existing 
production, and the project, and the future organization 
in order to utilize the experience from the project in 
the best way. 

Group 3) often causes problems and therefore a matrix- 
organisation for this is established. The structure is 
as followsi 

NORMAL ORGANIZATION 

Board of 
directors 

1 
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Each person in group 3)  has two chiefs during the project 
time.  Normally,   each person in this  group is responding 
to  the normal organization concerning  technical problems 
and personal questions and to the project organization 
concerning progress in the project. 

This organization can function only  if good relations be- 
tween the project  leader and the technical managers are 
established. 

A basic condition for controlling  large projects is the 
use of EDP-network planning. This  is  the only way, during 
the total project time,  to be sure  that the planning is 
ahead of the work done,  and the only way  in which to get 
immediate warning in case of deviation from budgets and 
plans,  and the only way to communicate enough detailed 
information for control. 

Another important use of EDP in project management is for 
the preliminary evaluation of the  technical solutions 
and thoir impact on the future economy of  the company. 
For this purpose  IKO has developed another EDP-program, 
a kind of budget simulation model.   This  is not more than 
one year old, but has already proved valid in approximate- 
ly 15 companies. 

If D.V. wishes to get any more information about the me- 
thod recommended by IKO, I shall certainly be happy to 
supply you with such. 

9th September,  1975 IKO/OF 

1 
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Bails for the Inventory Control Technique 

The techniques which nowadays are applied to managing the mainte- 
nance parts are based ont 

1. Thorough recording of the material usage to make a statis- 
tical forecasting. 

2. Knowledge of the usage or the lifetime of the components 
for calculations. 

One of the largest, single expenditures is precisely for compo- 
nents for which 

- there is no statistical material (the usage is too low) 

or 
- usage or lifetime is unknown. 

Nevertheless, one may feel these components are necessary in the 
production and maintenance functions because it is impossible to 
know which problems may arise. 

These components could be named "unrecorded spare parts" and 
ought to be considered as insurance against unforeseen events. 

1 

I 
r 

Determination of the Sise of the Stock 

Normally, the calculation of the safety stock can be based on 
demand and time of delivery in conjunction with a policy regard- 
ing the probability for a shortage of spare parts (service level). 

The decision of storing "unrecorded spare parts" (which is often 
• decision of buying or not) requires, however, that more economic 
aspects be taken into consideration. 

The calculation method which is here presented for "unrecorded 
•pere parts" is based on the following assumptions i 

1. The possibility of calculating component failure. 

2. Advance calculation of the economic consequences of a stop. 

3. h purchased spare part will maintain the full value during 
storage period. 

4. If inapplicability or normal consumption occurs the whole 
investment is used. 

If those assumptions are fulfilled the following principal state- 
ments can be made. 
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A spare part is to be kept in stock if and only if i 

the possible cost of breakdown during the remaining 
lifetime for the machine exceeds the possible costs 
of inventory and the possible costs of inapplicabil- 
ity. 

If this statement is to be converted into mathematical terras the 
following parameters must be knownt 

- the frequency of failures with the component 

- the function of the failure distribution for the component 

- the price or alternative cost of the component 

- the costs of breakdown 

- the remaining lifetime of the equipment 

- the internal interest rate. 

However, all the above parameters cannot be known, and therefore 
the next part of the course includes other available practical 
methods. 

Cost Analysts of Shortage of Spare Parts 

In the first place our analysis concerns those components for 
which purchase or non-purchase may have great economic conse- 
quences, both positive and negative. 

Our interest is in the economic decision whether or not the spare 
parts should be stored. 

Breakdown causes a certain cost whether or not the spare part 
needed is in stock. But the magnitude of the costs is directly 
dependent upon the time used for repairs. 

On this basis the following term is used for cost of shortage of 
spare parta in connection with breakdown in production. The cost 
of shortage 1st 

Difference in total costs until the production item is 
repaired, which depends on whether or not the spare 
parts are in stock. 

The cost of shortage thus is a function of time, based both on 
lost production hours and on the period required for purchasing 
spare parts. 
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Service Requirements and Economy 

For eonroonent« with high volume usage, ordering and inventory 
tSrno^êr (Se quantityVected to be consumed before »supplying) 
is determined by demand and purchasing. 

The safety stock (for components with low volume usage this is 
generally denoted as stockpile) is determined by the service 
llTel  requirements. This influences the costs of inventory which 
will increase in conjunction with increasing safety stock. 

The level of service need not be the highest possible, but it  
must be balanced with the demand in order to give an optimal eco- 
Sic result. This brings about the question of costs with regard 
to shortage of spare parts. 

Figure 1 show« 

a simplified principal model of variable costs as a func- 
tion of the size of the spare part stock. Costs of pur- 
chasing and keeping spare parts in stock increase, where- 
as costs caused by shortage of spare parts in stock de- 
crease, when spare part stock increases. A certain area 
is obtained which represents an economic maximum. 

! 

Service Level 

Service level« »ay be defined in many different way«, but here 
the following term is usedt 

Service level 

Demand that can be aatis- 
fled from the stock  

Total demand 
x 100 

Ne shall use this definition in the following. 

A description of total variable costs as a function of the «er- 
vic« level c«n be found in Figure 2. 

Theoretically the service level can be between 0%   (no 
sïocîo  and 100%  (-maximum- stock which Prelude, any 
shortage«). These exjtremes are to be avoided for com- 
ponenSwiih high volume usage when optimal economic 
result« are desired. 

A further di«cu««ion of co.ts of shortage« a« well «• for «took- 
pile will come later. 
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I H »    \1 mk • ft1 

I 
tHw rlfht oiit of the aaajetlea »I U H» forno!« tat too 

| plrlool atandori deviati««}. 

I 
I 

«japlriaolly the Pelea«* diet rt hot I«« at rea« with if» reo I dlot*t- 
lauti«« in the «MM of relatively loo * " 

IH« Polooon dlotr loot loo with tho potano*«» l t •«* 
m th« follovtn« wayi 

p w. «i . mi! « • 
• t 

i i 
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I 

I 
I 
I 
I 
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whore X  t il the frequency of eventa  in the poriod of time  <0,t> 
¿¡3•  (X - *)   ie the probability for exact x event, in the tame 
interval. I 

* C9WSQSQI.I 

•     There has been demand for thi. component only for about a ^ird 
of the period. We are interested in the probability for the firet 

m event at the time T within the period (0,t). 

• The probability distribution for T will bet 

I r (t)   •   p n • t)   • i • p IT > t) 

tm  i* >  ti  la the probability for the  fact that there will be no 
U2w Um» Krîod, V.. « - o in th. for»« «patio. wKToh 
fives 

§(x tl°        - x t    .   _, - * t 
e I 

. Harassed in our current termet 

• The probability for 1*0* of component« within tho period <0,t) 

MH    .   l - e * x *    It > ol 

fuit distribution is called the exponential distribution. 

ommtt.1 
Metêtlvely treat demand generally givo« a normal 41»^rl5*»Ìi2«*-  lm 

K fiïurï the demand i. distributed around a -»an, Ç. £j«l on 
the service level fS.5%,  the Unit.  2f and -26 areJftto**** 
IT. fîqure.  Between those limit. 95.5% of ^e d«nand is ***»*• 
(A* .Kamplo of » amalior distribution around tho same mean vaiuo 
it shown too». 

HrtttematieaUy the normal distribution ean be expressed as follow 

I 
1 

°r % t 

„    •   the mean value 
«    .    the standard deviation 
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The normal distribution  is not very  interesting  in thii connec- 
tion and will not be further discussed. 

In accordance with the   former reasoning,  our interest la directed 
towards component» with  high purchasing and storage costs and 
correspondingly high costs of  losses  in accordance with shortages 
ZtlThe probability of shortages during  a certain period  is 
difficult to estimate. 

The components in question have a very low frequency of usage and 
often the problem is whether or not to buy a unit. 

On the basis of the probability distribution produced, we  are 
using with good approximation,  the exponential distribution as a 
basîs  for  a model  development.  The  model,   which  results in a 
-nomogram for analysis  of spare parts", makes a practical appli- 
cation of  the total reasoning of shortage costs. 

In the following we shall explain the concept 
and the construction of the model. 

'Shortage costs' 

~l 

I 
I 
I 
I 
I 
\ 

Cost of Shortage» for Spare Parta 

The basis is two different situations in connection with break- 
down of machinery i 

1.      special spare part is in stock 
1.      special spare part is no| in stock 

In both cases loss arises as a consequence of »top Umj' MC""*? 
for the repair of machinery. This  loss   (cost per time unit as a 
eoïsecîence of lack of production)   often varies with the time 
uï£Sr*hïch is tS be considered when fixing the shortage costs. 

The variety may be caused by the possibility that a buffer  inve*- 
ïoîy! for  instance,  has been "consumed",  which ¿nc/e""Pr^- 
tion costs because of production on another «achine,  extra time, 
•to. 
In accordance with the previous description the «valuation of the 
foûowln« parameters is needed in order to decide the shortage 
eosta. 
I cost per time «nit (N.B.  function of time) until the 

machine has been repaired. 

'without    Number of time units whieh represents the loss of jtr©- 
•toek duction until the machine has been repaired when no 

spare parts are in stock. 

'with Number of time units which represents the loss of pre- 
•took duction until the machine has been repaired when spare 

parts are in stock. 
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B ('» 
i thou t "*   T stock 

) 
+ soecial  costs 

The above formula applies to the shortage costs. 

Taking into consideration K's  function of the time, the following 
term can be uaedi 

Km  (t) *1   (tl • V  + K2   (t2 " V  * K3   (t3 
t2) + 

where 

X  , H-  .... «re current costs for corresponding intervale 
of time within the period   (Twithout stock ~ with stock) . 

Figure 5 shows an example of shorage costs with varying K. 

Figure       When spare parts are  not available the repair should 
be planned and prepared during the purchasing period. 
This often reduces necessary time of repair compared 
with immediate repair after breakdown. 

The example implies step-wise variety in the cost, A 
description in accordance with the enclosure gives a 
good idea of the calculation. 

Comments concerning repairsi 

K, cost per 
time «mit 

Twithout 
stock respec- 
tive of 
*with stock 
time until 
machinery 
has teen 
repaired 

Ail probable alternatives which can contribute to 
reduced losses  should be taken into consideration, 
e.f. 

- possibilities of production substitution 
within own company 

- borrowing of machinery 
- production by another oompany 
•    purchasing of (semi-)   products. 

Attention should be paid to all circumstances that 
sen bring about th« shortest possible time of re- 
pair, e.g.« 

- possibility of forwarding spare »arts by 
express 

- loan from elsewhere 
- possibilities for manufacturing or repairing 

spare parts in own or another workshop 
- access to necessary drawings for SÄnufactut- 

ing/repa i ring/assembling 
- readiness and know-how within own organisa- 

tion 
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B shortage 
costs 

-    purchasing of know-how from outside the com- 
pany. 

At the final evaluation,  special costs should be 
added,  e.g. extra workshop costs,  etc. 

Analysis of Spare Parta 

Maintenance costs include among other things costs of material. 
The material administration ought to be regarded as an integral 
part of maintenance,  and its objective ought to bei 

To minimise under given conditions the costs of capital 
investment and capital consumption. 

The phrase "given conditions"  refers to many considerations,   among 
which are fixed service level and production plans and require- 
ment of production availability.  For the stock administration of 
spare parts, the  "minimising of costs" implies a weighing between 
the  following types of costs i 

*•       Probable costs for lack of production and repair of failures 
when special spare parts are not available. 

*•       Probable costs for having special spare parts in stock 
(costs of storage and spare part inapplicability). 

Our  reasoning is based on a reliability technique which calculates! 

- The probability of need for a special spare part during tho 
economic life of the machine. 

- Probable cost for lack of production caused by shortage of 
a special spare part. 

- Probable cost of capital investment for a special spare part. 

- Probability that special spare parts become inapplicable 
(e.g. the machine for which they should bo used has gone out 
of production),  and costs of spare parts. 

k spare part ought to be in stock only if the calculated shortage) 
costs exceed those of Inventory and the inapplicability of sparo 
parts. 

\ 

Model Description 

Tho requirements for storing a spare parti 

Calculated 
shortage 

cost 

Calculated 
cost of 

inventory 
-J- Calculated cost of 

Inapplicability 
of spare parts 
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The probability of failure,   i.e.  the need  for spare parts during 
the remaining economic  life of a machine's T years ia 

(T)     -    i  - e 
-XT 

The probability that no defect occur will then be 

-XT 
F (T)  - • 

From this the following terra can be tabulated 

I 
1 
! 

Calculated 
shortage costs 

KB (i - . - » T) 

Calculated costs 
of inventory 

1 „    -XT. 

Calculated costs 
of inapplicability 
of spare parts 

A • • 

SymbolsI k 
Frequency of failures  (frequency of events)  - J, whara 
Z expresses the wean time between failures   (MTBF) . 

Often information of the current spare part's lifftim« 
is available,  and a probable value of Z may be estimated 
on the basis of former experience.  It can bjPJ««"**,, 
to divide up the spare part assortment in  "MTBF group« 
¡here the placing of spare parts is made by professional 
experts within the company. 

Remaining economic life of a current machine °5 ¡^J**' 
nance item.   (Estimate of the  length of the machine • 
productive function in the future). 

lFÍSS-9Í-fB§£2.1III 

Often the price ia known and can be utilised as a para- 
meter in order to find out which calculated «hortage 
cost is necessary to motivate the purchase of the spar« 
part. 

Even the total price may be used as a basis for calcu- 
lation of costs of inapplicability of spare parts be- 
cause full price must be paid when buying unavailable 
spare parts. 
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Interest rate,  as an expression  for total costs of 
stock and as a basis  for investment decisions.   It is 
realistic  to include the following general types of 
cost in "r"i 

1 

Costs of capital 
Wages and social benefits 

Storing facilities 
Costs of stock  (tools and 
transport etc.) 
Administration costs  (control, 
administration,  recording) 

Total approx. 

(8-15%) 

(3- 8%) 
(2- 5%) 
(2-  5%) 

(1-   3%) 

(15-35%) 

The figures vary very much from one company to the 
other  (and from one country to the other). 

For the  relationship between shortage costs and "maximum accept- 
able'1 price of spare parts the following equation can be set u©t 

This equation is directly transformed  into a nomogram with th* 
following logarithmic scales  (Figure 6). 

I year«      MTBF, the scale covers 0,  1-20 years or 50® - 150,00© 
or hours    hours. The transformation from years into hours is 

based on three shifts with one year representing about 
3300 hours. 

T years 

»i1 

A kr. 

a and b 

e 

Remaining economic life of the maintenance item. Ths 
scale covers 1-20 years* 

Interest rate for costs of stock. The scale covers lt- 
50%. 

Shortage costs. The scale covers 500 - 1,000,000 kr. 
(or • etc.) 

Scales for the r    pose of findiwf o. 

The ratio betwe«     shortage costs and maxisw* accept***« 
price of spare parts. 

An exsisple has been described in the nomogram. Coloured *cal**. 
have Sion used in order to preclude misunderstandings.  Corre«©©** 
ing scales have the same colour. 
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Figure 6 shows an example of the application with uncertainty in 
the parameters i 

Enel. 8  Example of utilisation of the nomogram. MTBF has been 
fixed at 3 years. T is uncertain and has been fixed at 
5-10 years, r4 is difficult to calculate, but the area 
25-35% has been estimated. Price of spare parts> 3000 kr. 

1. Place a ruler between Z • 3 years and T - 5 years 
respective of 10 years. 

The value of "a" is approximately 0.03 * 0.2. 

2. Place a ruler between 2 =» 3 years and r¿ - 0.25 
respective of 0.35. 

r      The value of "b" is approximately 0.75 - 1.05. 

3. Maximum variation for a + b - c is approximately 
0.7S - 1.25. 

4. Find the area 0.78 - 1.25 on the c scale. Draw 
lines from these ends through A • 3000 kr. and 
find the corresponding ends in the Kg scale, which 
gives as result« KB approximately 2300 - 3700 kr. 

If the shortage costs are estimated to be within this 
area, special discussion is advised. 

If K is > 3700 kr. the spare part should be bought. 

If KÄ is < 2300 kr. the spare part should ng£ be bought. 

I 
I 
Î 

Administration of Stock 

Presentation of Problems 

In the literature many descriptions of systems for administration 
of stock can be found. These descriptions tend then to elucidate 
fonerai problems of stock and special problems concerning spare 
parts and consumption material. 

A stock system is an administrative system for control and admin- 
istration of stocked material. If possible, the system should 
establish a high service level and a low capital investment and 
low administration costs. Therefore, in this area great conflicts 
arise «*isn an optimal weighing is difficult to procure and, for 
that reason, a general system solution can not be presented. 

Whether the system is treated completely manually or Is based on 
EDP, there are two questions that ought to be answers« in the 
first pises. 

- How much has to be ordered? 

- When must it be orders** 
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Prognosis 

The purpose is to estimate the future demand in a satisfactory 
manner. 

The traditional method for such estimates is to extrapolate futura 
demand from the past. To achieve good results two important condi- 
tions are required! 

- There must have been over a period of certain 
systématisation in the demand, so that mathe- 
matical formulas can be used. 

- The proposals must be based on sufficient 
historical data. 

In EDP systems four prognosis models are often usedt 

- Horizontal 

- Trend 

- Seasonal/cyclical 

- Trend-seasonal/cyclical 

• The horiaontal demand has irregular deviations around a constant 
average, whereas the course of trend increases or decreases during 
a long period. For the seasonal demand it is required that the 
deviations occur regularly in the same period, e.g. the same year, 
and that they substantially exceed the average need. Trend-sea- 
sonal/cyclical is a combination of the two latter courses. 

t 

Exponential Smoothing 

Por the forecasting of demand different methods can be used,  e.g. 
slighting averages,   least squares,  etc. A method often used in the 
EDP system is exponential smoothing which requires very limited 
data storage and calculation time.  It can be of first degree, 
second degree, etc., and thereby be different for various curve« 
of demand. 

However, the most utilised method for horizontal demand is the 
first degree,  that is simple exponential smoothing. 

The expected requirement in the period to come (li • i) is th« 
past period's expected requirement (E¿) plus a fraction (a) of 
the difference between real demand  (Ei) and  (%±),  that It 

»1 • 1 
•A • a <iâ - v 

The smoothing factor may vary from • to 1. Normally, a value of 
the magnitude 0.1 - 0.3 is used in order to prevent fluctuations 
that are too great. 
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Economic Quantity of Orders 

When calculating the so-called economic quantity of orders,  the 
well-known simple square root formula is often used. 

f 2N 
The symbols arei 

Q Economic quantity of orders 
M Demand per period (e.g. yearsI 

I Order cost 
h Price per unit 
r Storage factor 

The formula gives a cost minimum for coate of order« 
condition thati 

and atoe* o« 

• thee« coats are essentiel 
- no quantity discount can be obtained 
• the marginal costs of orders with regard to 

those in stock of another unit are consteat 
- the total quantity is delivered at the «ame tine 
- the pecking does not influence the quality 

These condition! may, if necessary, be considered through, toff 
instance, varietale vallici or conditions in the calculât ion. 

AS far as spare parts are concerned, it is in many cases «as1er 
to reorder up te a maximum level. 

iteorderlng Po 

In order to administer the stock, reordering point (-level) 4« 
often used. This should be of such a magnitude that the quantity 
generally covare the expected requirement prior to •«f*,c^HV**** 
of delivery. If control In relation to reordering point Is men* 
only periodically, the requirement under the corresponding tino 
should also be considered. Since the requirement and the purclMto« 
lng time include uncertainty, a sefety s toon is an important —- 
sure. 

That is the reordering point i 

uê • tp> • • 
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MENO CONCERNING  MtCPOPIUI 

This paper li • resume of IKO*t experience in the field of micro- 
filming,     ••low  ia described the  stato of  the  art,   technique and 
the economy of   this method.    However,  before  introducinq micro- 
film techniques  at the Danube  Iron  and tteol   Works,  certain Hun- 
garian conditions should be considered,  especially who the sup- 
pliers are« which services they can rant and what prico relatione 
are. 

L State of th« M 

The term microfilm refers to the reduction of original documente 
onto photographic film using one of the various microfilms such 
at microfilm or microfiche.    The micro imago aopearimj on the 
fila can be fro« one-fifth to 1/22, MOth of the sis« of the orig- 
inal document.     And that is where  the bulk of  the saving costee 
fro«.    It le eetimated that by converting paper  files onto micro- 
film, a coapany can save up to «0% of th« space used to file ita 
documenta,   thus  realising impressive rental space savings. 

Ia addition,  there ia often greater security by having the Infor- 
•ation stored on microfilm,  and referent)« to information can he) 
sjore efficient and quicker. 

iaalcally there) are two types of microforme.    Onm ia microfilm of 
II am or i§ a»,    fina« the information ia in sequence, thla for« 
it netter for archival records.    The fila roll  needo to be wound 
through a reactor either manually or mechanical lyi these readers 
are expeneiv«. 

The second for« is microfiche  (French for a file index card! 
which it «or« flexible and thus account« for ¿bout 701 of th« 
aerket.    The «oat ooesw« microfiche  it a enrabie «meet of fit«« 
i inches toy 4  inches, and contain« ft pa«** of  information at a 
reduction ratio of 14, or 2«f pace« at a reductio« «f 42. 

«laata 

¡¡r 
UOf, 

to run a microfilm «vote« ia the of fie« ia- 
a caaera to fil« the documents,  fil«,  facilities for fila) 

i Inf,  ator*e> cabinets, alero film readers, printers, 
«•tors and «alargar printers.    It i a not essential te have 
tala etfulpawat «a toa« «f th« procesalme can tm contracted 

tritala*«  lareeat private financial  institution, bought a 
prooeeeor cabinets,  readers and dui'ltfuore for   iboat 

Th« oomp^ny reckons fast  It 1« saving about  112,ft* • 
year, 4*41net the  U temati ve of e a tend in« ita psper filia« 
la» tar uutt—ir n 

III, Ht. 
',  «t«ain«t 

•y Iff!, UP» ««t ima tee that It vati id hav« nee.i« i 
a papar« la I • ousttsser atoante,  repairlag 

t« file »o«e It 
MM «(.ft of 



r i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

i 
i 
i 
i 
i 
i 
i 

Attachment 4 
Page 2 

•pace.     But Ita cu 8 tome r  file  library at Ho lb rook  House, Cock* 
fosters,  was already occupying  88C0 sq.ft.     The  stimated 132,000 
a year savings cornea from 70% on spaco and the rest on staff oav- 
inga - since an increase of 50%  in staff would have been needed 
to service the larger library.     The savings are net on annual 
consumables like microfiche jackets amounting  to some 111,000 a 
year. 
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Microfilm marke 
claims to have 
Europe at its F 
first developed 
international g 
company's 197 3 
affluent and aale 
In terms of aal 
business - 46% 

t leader in the U.K. 
the largest microfilm 
ulna», South London p 

in the U.S., the U.K 
roup». Bell and Howe 
annual report, "is pi 

of micro-imagery eq 
ea it is the company 
domestic sales  incrca 

is Kodak  and  the company also 
microuublishing bureau in 

lant.     Because   the market was 
market   is dominated by the 

11,   for  instance,   states the 
acing prime emphasis on devel« 
uipment,   systems  and supplies, 
a largoat and  fastest growing 
se in 1971". 

That growth for the domestic U.S. market comperes with a growth 
in the same period of 73%  for Europe. 

Market shares are difficult to come by and the different sectors 
of the market are shared in different ratios by the participants, 
tome of the U.K.  firms,   like Microfilm Reprographics, enjoy sub- 
stantial business in their fields.    Agfa-<iavaert,   a newcomer to 
the market,  is hoeing to make en impression by forming a rental 

 lly, a breakdown of the merket by consultante 0. laker and 
Associates shows that about 40*   is business  systems and records» 
HI engineering documenta tie«,   26« mlcropubl tahing and 41 govern« 
•sut.    Within that breakdown a growing sector of  the market is 
computer output microfilm - a system which provides a method of 
converting computer-produced magnetic tapes directly into human 
readable ènte, but on microfilm instead of on n paper printout. 

1.1     Technical Microfilm Tgchalq^tf 

»ormaiiy need for microfilm processing of  1 rawing*. 

hl ¿£aMmJfl£fMsJ 
illy us«d for microfilm processing of 

ill    **•***• c«*<* 
à punch onvi containing e 

filos, stai« 

of s l»-nm mlerwf II«. 

ft* orientation of tut plot**» of tût fil« V»me^l/*oflioutai. 
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3TS      COM,  CoffWlter O^gy* MicrogiIa 

An electronic »achine which can convert »aanetlc Up« fro» the 
ES* e^iP^nt directly for »icrofil» et a «ich hiahor .peed  (IS 
- SI x)  than normal printer«. 

Two different »ethod« for copylnf »icrofll«.    Deveioood by AMO/ 
nittfft/haatlnf. 

Laro« Utter«, onabiiM direct roadin« of the microfil». 

M     ^^ 
Car« f©r filini part« of fii« roll«. 

-    .     »»«««^arv for tranaforMtion of »icrofii» to readaoio 

called Header-Printer«. 

Ceactte for fil» for ipNUi 

ft» »Urof 11« Mod dlrootly 

MaÈmmmMk£E33L 

rita Mr«, MfMliy IM-Ui 
M an« ted. 

of picture« 

MMMlIf !• M«U •*  M.H M« Iti M 

rode«ttao ratta, fot in.t.joo " *^*f_**^5¿ 
,    Per the CCM ayetM oro Id*# «t* *** #•* •""•  

iMf* of lit root I« e« M M filai rolla fcf • 
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ili M|ojnpfmili|l 

The conversion of documenti to microfilm take« place in « spé- 
cial apparatus using roll flin. An exception la the processine; 
of apertura card«, for which exist special camera« for filming, 
development and mounting of the picture in one procesa. 

•one typical equipment developed for «pecifie purpose« is shown 
below» 
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4. 

follo*lnf la not matrueUaaia bat a t«MMry. 

with fa» ***»•••%• par iwi,it¡i •^\^ÍÍcLí¡*aZ¡U 

film,  for instane« cliroM»l«fIcaily.   ft» iiiifla «*• •»*» 
ha aalMtai by a tlaatt t«ch*lq*a. 
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With larger amount«,  both date and alphabetic  sorting and 
flash technique« can be uaed.    However,   then a pro-sortln«, 
is necessary. 

200 300 
M»>' 

H mm 

300 300 300 300 

1.      Next step la a counter registration, the sas« technique as 
y sed on tap« recorders. 

Coda Unti - An automatic castora eaelpped wit« eode-iino 
equlpoent put tina codo Unas Into finad positions ba tossii   
ttto picture«,    A codo-Uno registrator Mounted at the reedot 
fives tuo possibility of read in« a tHree-diflt nuobor. 

1 
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S        !«•«© control - This method i» advantageous when operating 
Urge amount« with a high frequency of looking up.    Each 
picture is equipped with a square,   readable by  an electronic 
unit  at the  reader, which then can  identify  a special  number, 
and be called by tipping  it into the keyboard.     The single 
document can be coded visually by the camera.     By EDP pro- 
cessing of  the documents,   thi« code can form a part of the 
identification.     By «anual processing it le necessary to 
establish a journal. 

|?3','M «ini 
\j» i-fi '..»i. 

1 

Miracode  (Copyrighted Kodak tornino logy)  - This «ethod U 
today the e»st advanced mathod on the market.    It is basse 
oa «binary coding system placed on the film before every 
photo,    míe makes it possible to call every document ftm 
iïiiYboarel when the code is known.    The ©od* cmn include ae 
•any digit« as desirable,  for «*a*pl« «achine no., »«¡p-ply 
mZ date, etc.    ty s»nual exposure the coding •»*«;*»•»» 
will be manual,    ly ÍOP and CON the codia« can be »ade aet«- 
«at leal ly. 

Thl« method ts un«urpa«eed 
ealla in laree file«. 

«he* there It • demand for maay 

m 
JBÍV •       >* «i^Bsl    ,. 

1   gseeT 

«ealeW 
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7.      Microfiche - Thii can be produced In two way«.    »J «••J« 
jacket« which by copying can be transformad to microfiche. 
Or by uee of the go-called  step and repeat camera.    • 
catnora  filma only on a .mall part of the  105-mm roll  film 
at a ti»©.    The exposures can be controlled in horizontal 
and vertical direction eo that the pictures can be placed 
in a predetermined coordinate ayetetn.    The latter method 
is rather expensive and complicated and will  show suffici- 
ent rentabllity only in epâcial •ituatione. 
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4tl  Economy 

The economic «lemonta which fori* the basi* for the decision for 
using the microfilm technique are very different and very diffi- 
cult to state exactly without knowing in detail the cash struc- 
ture in Hungary. However, the general experience of all companion 
which have implemented the microfilm technique is one ot cheaper 
documentation or quicker communications and a better survey of 
their information. 

Below are mentioned sons of the moat important economic elemente 
to consider. 

1.  Production of rila 

1.1 Manual system« 
centrai/decentrai expoture 
automatic single »hut exposure 

1.2 CON system 
number of photos per year 
type of output roll film 16/3Sen/ficho 

1.1   Copying ay steel 
number of coplea 
typ« of fila 

li Pit o* Mlcftfilf 

1.1   rials* 
information flow 
maintenance of file«, at«. 

it      "SSSSSHUI 

S.l   0ea»*4e 

pria« 

relatiaa» anal flauree «f 
Dania* marke)«« 

à 
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Kiaüiti« currrnt mnthfcda of r«norti*f Ifthour utiufo of 

».iiijl»-tr moo pornoMHil«    •miifln ofc>ngou ooMfrfiUfet« Wüh «foto« roqutro» 

«tul i>ullin«d in C» nliov«* 

4    Maturi««! U;-t#x 

Htimiw» prtH«nt itfrtwi of nati rml uoot ditti iuution to «mur« 

itti aft«(|U-i<v  for Maturiceli   infortii it ion roportiKf«     it   Is «U£<;o«tnd 

tiwit ih« introduction of !*»•» »wt Frt)*r. «ill roquiro • eaunfe in thr 

MtkoJ of allocating »w»tori"l co«t<• 

i*   fatui'm? tftfflrtl 
•«.-ini no toe curronl Kttthodft of   Inventory Control m rolntnd 

' .\>--.:vm rVsrtr..    fl»v«1op rwtliodrj ty appropriate to encure aéocjuute 

inventorize of rpnro t^rtu, mini«*«* inventory io vol H ,  identification 

M*t deletion of obtiol*U- inventor ioti,  «te,  ¿nolyr.e attrront identific i- 

% ion «'(.Mlitic r.yutew iru ludin^; loo.ttioti cc.dr.ti .-irwl redeniftft as appropri'.t< 

In   Ut<<  r«q[«if»:ri;>ritb of  th<- *!'; waged  F liritcn^ltc« Pyatun", 

IfJL    ricrunin • rwl t'^nfoi^lin» unui.i*mwt 

•atuiric und r«:nnrt on thr neetju'ioy of current  facililioo to 

vo[,v with denandi   of   ut inumateti "K-Wflod tf-tintent tice System" i*nd 

identify equipment i.quirrtwmtii «hie* would autlet In tfte «•domination 

•r ih* Bffito«, part icuUrly in uroaa of Maintenance scheduling Mat 

Ina? o Prut« wtRttf^ctttro« 

**•  QMI^II vmttrn 
gejvolop full out|ut r«quir«!NM:nt:) nucn oa rW>*«| ànelytical, 

glnloric 4, Cent and Spooitl Pequuut U»M*>rtn|    lo^iBMfit ma Puri« 

Gntaiogttcii, ote» 

âeottit in defining of input data rtquiroMomtc nuoti ae ecutparnt 

dui ¡,  HO dut.M,  labour end ma tori »1  un. jo,  «te« 

»•* irrt fvnn ftW:rìm 
WmúunXn current Methode of determining want eeire p.irt* aro 

te I« mirturocturod, union art to bo purottoood, oto«    AB apnroprlato, 

tot un lkciHion RuluH for epare part« Mcnofaetore, taking luto oeeount 

euch Ihinp»   ;n imriuf\ otuiinn facilities,  storage faeilitioe »nd eootu, 

«TUrü.tily r.nd frequency roquiremonto, oto« 

1 

I 
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Report «n Ht« fvMosn hip tr.ining proflrnfiimr »**lcB *mkXA he 

«or.lr LI.,  for certain iM-Ébcrr, oí   the lH»»i-'*l  Iron <*d Steel  Plant 

pru»«!...!.    Identify tí« nuwbor of [«ruomi, the type of traini!« for 

e.-iah ii..iivi«m.-il, together with uMfflontwwi or» tho location on« duration 

o" tli« iificommry truiriiniT« 

Th.« contractor will bo expected to work with thr  Hungarian Iron 

arri at« -1  /Uíüociation ¡.né the numi lio., une Steel Work« mma&mnt 

,K.n.oi.ii.ìl   %o provide the neoeeoury technical uueintarice and council in/; 

l-or the development   iin.l  installation of a «¡fciMf* tW«*««"« •*»•*»" 

ufi a   four phace boni a at; dcHcrthed belo*/. 

rh vsr it   ¡}|trodn«jtioti A£i,jJ!ii'»»fflri f'afni<*ar££ 
ThirT fir»!   ut,nv or  the nudato.!   ,.rojc«:t   in Minimal.     It rocpii rrr 

the» prrKUHtion or 3e,.in-ir or Lecture  rrt.rioirc covering the principen 

of «ti-irriß»* r.aii.tei».«i.(:(-.     It would include nuch tiling u« benofitu, 

Proa.;»,it^ Mthoin, output report «ample, etc.    «ila training ncooietì 

ttfttuld be given to liant mid r aintenuncr Management  in reasonably ornali 

Croup»*» 
fh» trainino, material would be prepared by the ConeultoM ronpwwiUc 

for the 1'rojeot.    fhir «wt then be converted to H«n(ririi« (Slid.n - 

unni!« formi - lecture uetwi, oto.), by tho counterpart ore*ni»ution. 

It» ictur.l Beninern or Uctureo ohould lit given by a forpffH rBé 

—notent MungPrirm lecturer who in alno technically qualified, Moo 

to be r.rovided by th« counterpart o rß ni lut i on, 

»fr'-* Tii  By"L,j-t ^ ^^ 
l»ue to tho «loßrec of dovelo  »ont which ha« boon reach«* by 

^Int.ir.-.nce »ijTinoerins,  the approach to tho deulgn and inetulUtion 

of *:..., itfed hinten, rue- will be oooe».hat different tho« «tortln* with 

M iníoraition on which to build* 
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J.i. -h  of  UK   li .tic oc fuM•ciifiiit'ii d.-tt-i vit.il   lo .1 iiodorn nyalcm 

1IM:I   ili.-ij-.i.v b«»en developed,    'l'hoi'*»"ora, the i':,/^t<-t;i ]kwiom-mtt Kt^ü 

of Ihn i'rojrot viill  be prp.»t )./ crih  noe* "M  cm b« d neuron tad 

í'lnor.t  in itii entirety at ><n «urly atage» 

I!» -[»ori!-,iliilitv l'or deLii^nlnp -ind docurrcntiri3 thir. i:yct«i ia 

InninMy  iti« Consult; nt'j,     It nurt »a ber m   in wind, however, 

that. i;< nnidtnhjf i tout  in required from the Cotir«t«i-i¿it «hilf 

tournee r (! .^intonation)    Mil hi;; nt-JT,    In addition, approvi! by 

i.in;,oi  ini of the oven-.11  pl.-n if, vital, prrticulaily in rogard 

to I   ir L*jn¡rico or^aiiz-ii ion il oh '»ipes« 

T1 iij  mini not be minoonnl miei» ar. meaning there it; only ono  r»]< i. 

;¡iid no .Uìvi.ition  io pcn.ii Uo4,    !Jh(ti a Han  ir  aubnittod  to the Comi ».ri- 

pari Oi ;;: initiation Por ainw:l,  there in aì\i: M/S flirtili ity in it. 

The <:<», ailt  r»t in conjuri< lion with llorku !'ati.-^cmrnt vili   be expectod 

io    vris/tí ¿t .in .-¡(¡roed  Man th t will ßroatly enhance the potonticl 

of a Wf 11   do;ji#iod ":. nv-emunt T'.-.intenanoe SU/item" for the Bwk.J   Iron 

and Stf   1 Uorko, 

fft'U'c 1 f.I,    fork I'ltn 1'r.n r tior^ 

dine  tito protein hiv.¡ been develop«!, the next Btage  la the develop- 

ment of -th« Work Plun.    'ili in  i« tlic rcuponnibility of the Commi tant 

but  it mufjt aleo be prop; rod in cloue co-operation with the Counteivr.it 

Chiof BORì near (îiuintenarioe) und i¡uoh ntiff a a he my éenm appropri ite. 

The Hor!; Pl.in »ill,   in effect, cnruntit of n verier, of detailed 

iUJtivitieu.    liich uotivity »fill be deriued in tmfficient detail  a« to 

act an a eel of inutructiona» 

ft. h activity will be aBni.nei rei;nom:it>H ifr.  \y^ Mftmtlfit 

in tern.! of lajead Ugo and .anticipated run d-ajf» te accompli«*. 

B^f î'ia I"u>loroc»t''t.ion Ooun ..llit^ 

Tin Iftvel of cometonoe in the l".airitcrnm:e Rivincering ttaff 

is nuoh that oubaeqwmt to tho V -..na^ed 'aintcnanco Indoctrination - 

System ilevel opinent - tterk Plan Prepar.-.tion - Stapee, tho Coitaultunt 

will  not be required on H full   li.-ir La»i : for  iwplwiinr.tation purpocco. 

Ï 



I 
Nu rol« util a« •# * Csaaatlliaf aitar«, praviétMg gut*«•»«* 

iNHMoolhaf mi «jaalitjr ravi«« «arri«««. 

Nrlhor t« Mil« M «W||4 a« pr«t«r«« to «wat «tili a*aaf«*M« 

«• «ptflifta MtMtajM te  rapM*  M pWijrtH «• «at« «Ml W étMi 

MM rtojtet filli rally. 

It 11 «ati«lpat«<l  t**t tlM) MMfMMUt «taff «f Malati««*!!« 

laitMuriai vili a« «apaal« «f aaa«ai«c fall fMapoaaiatlltf far 

•aaplotio« af «a* Projoct «itala aia« aaataa af i«itlattai «Ma 

rrojoct. 

1 

•) 

tat oaaaaltanta vili t« «saaeto« to «rapara la« follaatag 

«•»•riti 

fati rapar« «JMMIIì cow »a«— I aai «aaoriat, aa fa? aa araottco), 

UM tastar«* afte aaaMari«« of «ìSOUMìOM.     It «toll aa «ritta« 

i« Mtfliati aa* roeoivo« «r WHO in lo« (to) oapio« aas aitata 

four »aaaa s>r o«apIati«« of ih« iwoiinry fio!« «ori ti 

MOM.     WIN «hall ooppljr «ritto« eaajaaat« «a tai« 

«itili« «la (é) aaaaa of ita raoaipt. 

•> 
tal« »pipi ««variât »teaoo II afcall •• «Maattta« i« afta!»«* 

ta toa (1«) «apio« aa« aaaaU «a ••••Hai a/ «IM «rtttata 

(4) «aaaa «f tao eaapUti«« «f ta« ••••aaair timìé «orli A 

•Aia raport aaaali cantai« a «laar aaftaitiaa «f taa 

•àiataaaneo ty«t«a dovolopW alta tao taaaai lava aai 

Mail fera*.      Mille «hall aapply «rittaa i—naia «a «ala 

report aithia «i* (é) »aaaa of it« roooipt. 

fait rapar* aaall aa ««aaitto« la lafliali «a« ta ta» (*)) tapiaa 

tal aaaalé aa rao«ir«i «# MUM aat latar taa« faar (4) aaaa» 

attor taa a •••lotto« of taa aataaaar» fiale «ark far PIMM» III. 

1HU rapart afcnll tMlaia a ««tallo« «aaariptlaa of taa aottri- 

tio«, wapawaiailittaa aai ita« raqtitrai t« i api »out «a« 
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I 

•) 

•) 

M ft*<Ataaa*<;« 99mim.      fa« r**M<r«a«rtt« lar «mrartl« 

«Mi n>|tr<xtiK)ti«i «atiipaaal ma ««aataraarl trai ni A« ul,wU 

•IM IH» toc tuia* tn tul« r«aart.     WIN aitai 1 aappl, «rttt«« 

aaaa*«t« aa tata r«aart aitata mi (6) «MI» »f ita rweatpt. 

ri—i atiüpa if linililli lim 'IíIMIMM fcafJiì 

rtaat «ark Mié roa*} ta M taa installation af taa »annai •»m 

*•*"*• «foto« will aa accoriteli i« « report «atea aitali aa m 

•njlian M4 1« ttti (to) e«|4N a*é atutll ta raaaivaa aj «RH 

MI latar taaa IW (4) tnaaa after ta« «oaalation of tu« 

•Mary n«lé «ark far »hao« IV.      Ufi ft) «tell antat, «rtiIM 

»ta a« tata roaart «itata iti (6) «ceka af Ita rasata«. 

1« Mafliaa «ai ta toa (•©) oa»i«a «atoa »Hall at rao« 1 vai ay 

Mil» not Uiir tana foar (4) HUM aftar oaavUtta« af all 

•arvicaa ta ta« Ptajaet ftrea.     WIM) akall ovovia« «riIta« 

•awn nata to taa Contrast«* oaftaeratn« tat Draft final laaart 

vaiata «ti (é) w««ài aftar WHO«« rabiat af aasa roaort la 

ftanaa.      aw* aaaaiata atoll rvoalva em oaawtaaratiM la taa 

ktaii of ta« Pinal Repart. 

I« Maglian and ta twenty-riv« (25) ooi.it« «atea aàall at rac«W«4 

ajr taUto aat lat«r taaa tas {?) waatan aftar «Da Caatrattar*« 

raeatat af UKTBO*« oaaawate aa tat Irait fi aal 

UM l«al«a*ntatien tiaw far taa arejaet fi 

«erk ajr ta« caatraetar to aaliv^ry «f taa Final laaart 

te loagei taa« feartaaa «MM. 

1 

1 
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ÊÊMÊkÉSÊKÊÈÊt CE A MWMNHt«^a muM or n« 

»AHUM    HOW    AM     Sfili    WOt« S 
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1 
Unit«* Nation« Industrial 
Development Orfani•• tion  (UMIDO) 
Chief. Purchasing and Contracting Services 
P.O.   ton 707 
A-iOll VIS*** 
nttatria 

your ref.   li/«UK/72/«04 
Oyr raf.      IHO/Hr/lk 

Daar tira, 

Project Titlet Dava lo pan nt 

2 December 1974 

of a Managed Maintenance System 
lr°f> »4 Pitti i»r»f*  

IMTPJQPUCTIOW 

Ma hava racaivad your invitation to offar our aarvlcaa in 
undertaking this projact. 

It  la haraby our plaaaura to praaant our proposal  for the 
services callad for and in accordance with the invitation 
Nor consult A.S. haa aubcontractad the whole projact to IKO- 
Consultlng Group, a coaipany with which we have collaborated 
on a nunbar of pro jacta and who» we trust to be vary well 
suited for thia projact since 

IKO-Consultlng Group haa 20 years of exparlance as mainte- 
nance consultants.  They hava carried out a large number of 
major assignment«  in this field in Scandinavia as well as 
internationally.   They hold a leading poaltlon  in Scandinavia 
in the irea of training and education of maintenance managers, 
and hava carried out more than 100 seminars, coursea and 
conferences. 

IKO-Consulting Group ia for this projact preaanting a highly 
qualified team, conaisting of conaultanta with solid expé- 
rience in iron and a teal works aa well aa in the establishment 
of advanced maintenance management ind information systems. 



"t 1 
. IKO-Con.ulting Group will support the project with a well 

decent.d .oftware/ki*o«-h0W in this field such a« coding 
(yitim, joborder sy.teets, IDP-report system.,etc. 

IKO-Consulting Group has by our judgement the relevant «xpe- 
rKncS? ïhe rieht personnel, .»id the .y.tem. know-how both 
nices.ary and sufficient to ulfil the requirement, .tated 
in the "Substantive Term, of Reference". 

I 
I 
I 
I 
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2.  PBESBlTTATIOM or MOBCOtttUlT 

Morcon.ult A.S. i. a Norwegian-based private company o««*• 
SSîSîïlonîi con.ulting service, in engineering, »rehitjeture, 
economic, and ...ociated fields. It. permanent staff number. 
!£2ut 1250 of which about 800 hold profesional degree.. The 
ÎÎÏÏ-dUcipïinïry profesional forum adopt, a project-oriented 
enrosen to U. tlJk;  forming integrated teem, for their execu- 
te« nec....ry. Th. working method. assure the Pl"1"^ "J 
oroiect in it. appropriate socio-economic setting, and emphasise 
Ifl  imoortanci of planned op« ration of complex project, under 
ïïîyiTïocîi condition.. A general brochure about Norcon.ult 
A.S. will be found a. Enclo.ure 1. 

Morcon.ult A.S. ha. for many year, .erved ^.^^f^^^'ap- 
end participated in the development of it. Thi. P*^1^*^ ap 
îliea to traditional Norwegian indu.trie. .uch as aluminium, 
ìrìr.nd iteel ferroalloys, a. well a. mining. The experience 
ÌS knotno* ìhu. obtained ha. been applied on a number of prov- 
ecí, carried out abroad. Below is a list of such notable aslgn- 
ments. 

Client 

UAH Atomic Energy 
establishment 
Cairo 

Elkem A/8 
Oelo, »orway 

Ministry of 
Defence 
West Germany 

Eurochemik 

service, rendered 

Design of an atomic laboratory 
in Cairo 

Design and construction super- 
vision of the civil engineering 
work at a ferro-manganese 
smelting plant in Sinai, 
AR Egypt 

Research regarding nuclear 
blast-proof underground facil- 
ities in Germany 

Design and construction for 
atomic high-level waste plants 
in Belgium 

1*62-64 

1962-70 

1962-63 
1965-66 
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Cllsnt 

•token Mill  Pty Co, 
Auitralit/IIke* 
Norway 

Ktlbank 
Turkey 

UHI DO,  Vienna/ 

Areentlna 

•tat« Electric 
Power Board 
Norway 

Sever 
Kuwait 

nt of 

Nlniatry of 
Industry 
Norway 

Asian Development 

Government of 
Taniania/Norweglan 
Agency for Inter- 
national Development 

Government of 
•urinam/IBRD 

1 
um«?« rfwffffff 

Dealen and construction super- 
vision of the Broken Nili 
Ferro-Manganese Plant,  Ta•mani* 
DeaIan of extensions 

Feasibility study and design 
•valuation for an integrated 
aluminium products' industry 
in Turkey. 
Desl«n review and evaluation 
of final project 

Feasibility study for a 150,000 
ton aluminium reduction plant 
in Aroontlna 

Preliminary project for a pre- 
tensloned concrete nuclear 
reactor tank in rock  In Norway 

Feasibility study for an opti- 
mum-sited aluminium smelter in 
Kuwait,   includine! technical, 
social and economic evaluations 

Feasibility study for a petro- 
chemical complex, refinery and 
chlorine plant in Norway 

Appraisal mission to Taiwan 
Integrated Aluminium Industry 
(TALCO) 

Terms of Reference for 
Stleoler's Gorge Hydropower 
Utilisation, covering! 

- Klee trie Hydropower 
Generation 

- Iron and Steel Production 
- Aluminium Production 
- Ferroalloy Production 
- Magnesium Production 

Utilisation of hydroelectric 
potential for aluminium 
smelting in West Surinam.. 

Ytar 

IMO-sl 

1965 

1966-67 

1961 

1970 

1970 

1970 

1971 

1971 

1970 

1973 
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3.   fffIffflTftTÌ?" » ÎKQ «—"»»•« o«• 
I       ISO-Consulting Group wae founded In 1945. 

(The Group la presently employing a permanent staff of »or« than 
'       100 prof•••tonal«, the major part holding • univereity degree. 
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The Group consisti of consulting companlea eatabliahed in Denmark, 
Norway, and •»•dan with interlocking ownerehip and operating In 
close cooperation. Tor projacta outaide Scandinavia theee can- 
penlaa operate under the nam« of IKO-Coneulting Group. 

IKO-Coneulting Group la through membership of national orqaniia- 
tions a««oclated with international consulting organisations auch 
M Federation Européenne dea Aaeoclatione de Coneeillee an Orga- 
nisation (FEACO) and Federation Internationala dea Ingenieure 
Conseilla (FIDIC). 

Approaimately 2/3 of IRÒ*» revenue comea fro« private cliente. 
Since 1*55 consultancy on Maintenance problem hae been on« of 
our beale aervlcca. During thie time we have been following and 
influencing the development of maintenance management aystema. 
Initially the development focused on the eurrounding repair costa 
reduction, later preventive maintenance, planning and achedullng, 
spere part edwlntitration, organisation and education became more 
important. In th« laat 5 yaara atatiatical and "in operation" 
control méthode combined with intana iva uae of EDP have become 
more and more relevant. 

Our assignments in this field can be roughly devided into two 
parts, however, with heavy interaction! 

a. 

Training and education of the maintenance ataff. More than 
2S00 maintenance managers have bean trained in our open or 
individual company-organised seminare. 

b. 

Comprehensive projects in Uree private Industries, such aat 

Iron • Steel work« 
Peparmilis 
Cement Factories 
Glass Works, etc. 
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Haintanance Nanaaowant Probet» eonaiatina oft 

Ortnniiation 
Nmpinî Mue«tIon 
»lannlnq and tetiaduilftf 
Aáatlala trat iva lyitWM  (•»•- 
•tatlatlcal Control   (lOt-BAMi} 
Toonnoiovy 

«O hat undartakan • nwotr of Malfnawnta outsid« tha coapanv' 
oountrlaa. 

To eupport tha protect with tho hiaheat tachnoloalcal knowledo« 
tha technical dovalofmnt dirootor of Morak Jarnva>rk A.I., 
No i Ran«, Norway,  li joining th« procaci toa« aa aaeociatad 
cofiaultant. 

A «onorai brochur« about XRO Conaulttnq Group will ba found 
aa ancloaura 2. 

h fonaral brochura about »orali Jarnvark A.f. will be found aa 
ancloaura 3. 

A Hat of aaeionawnta carri«! out by IRO concarning «¿intanane« 
In noavy induatry will bo foind aa ancloaura 4. 

4.     Mjyaj FPU PERCUTIÓ« OF TM »RQJECT. 

SUBI* 4.1 

TU« icopa of Work aa doaeribad in th« iubatantlv« Tama of 
notarono« la th« baali for out  proposal. 

A4,  point li 

laaoround Inf ©mat ion« 

Olvaa a eiaar praaontation of tha oroaoot a i tua t Ion and m haw« 

Ad.  point 21 

Alna of tha protecti 

m atra« to thla. 
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M point 31 

Utili objectivée of the work i 

Qivoe • voty elMr pic tur« of the problema in question and the 
•«filen MproniMniii 

Ad point 41 

Special taeks to to« lopleewnted by the contractor i 

Pttaae 11 
Introduction to oanaood a»ln tena nee i 

Ht roo on— nd that conaidoratlon be gl van which level  in tha 
organisation la expected to attond tha «a ooolnara.  It  la 
not poeelbl« to »aite oenoral notarial covering all  functions 
and all organisation*! iiWle. 

Ha aueeeet that tha lacturar «elected, ala« b« qualified 
to adjuat oa tar lai and aeeUnare  for a nunbor of different 
and eewUl troupe ino loo aa wall  aa oat a ido tha ma Intanane« 
orfaniaation. 

Aa thie educational function la eeeential   for the aucceaa of 
the total project, wo would Ilk« to give eoe» assi stance in 
or«anising thia. 

lit 
•yete* Developawnti 

Mather early in the project the organisational fraine work 
in wliieh the »a Intanano*  fonction la to work, eu at be decided 
•Ino« thia will givo the boa la  for the eye tee» and Information 
flow,  neoeaaary to ea tab 11 ah a »anaoed am intonane« ayate«. 

liti 
Motil plan Prepara tío« i 

tilo aise and ooasplenity of the total project calla for a very 
careful aod profeealona 1 planning of all activitlee. 

that a notwork plan la estofellehed baaod on 
dotalled doocrlptlon of ooeh «etlvlty. 

1 
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The activity plans muât áeacribe purport, working program, 
neceaaary Information,  «»pactad reeult, raaponalbla manager, 
and expected tina cone map ti on. 

The network muât describe the time aequence, the time period 
end the duration of all actlvltlea and the total project. 
Fleaae find an example of a network and an activity de- 
acrlption In encloaure S. 

Phaaa IV i 
Implementation Couneellingi 

Mo c< inte. 

Ad. point St 

Other a uba tanti ve requirementat 

•leaee find In encloaure f e proposal for the time achedule 
for the reporte mentioned In the luba tant iva Terma of Reference, 
article S point a), b)# c), d), a), and f). 

4.3    gftHJift^tWI 9f »Qffr/MfiWti **"">!*•* • 
linee thla work must be carried out In cloaa cooperation between 
the counterpart and the contractor, we euggeat a Steering Committee 
be aatabliahed for the total project. 

The Steering Committee ahould be raaponalbla for reporta to 
UMIDO end to the general manager of the counterpart,   for further 
organilation end planning of the project,  and for all neceaaary 
information pertaining to the project. 

The Steering Coeaalttea ahould conalat oft 

The director of production 
The manager of ma in ta nance 
The ménager of SDP 
The contractora projectleader 
(• a S.C. Secretary). 

tt la foreaeen that the project ahould be devided into a number 
of ammaro jacte auch an 

1) 
Overall planning of ail efforte to improve the managed 
maintenance ayate*. 
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âlg.nUatlon and dtvlop^nt of p.r.onn.1. 

¿iv.lopp.nt of data !».••• and coding syst*». 

4) ^     s Mii,(M    «tandard instruction., procedures. D.y,lop««.nt of poUci«,   .t.nd.ra gpare part8f 

2i%rn1:^n^r^i?/0i.c.rd Equant, .te. 

äv.lopi«.nt of .(toini.tr.tiv. ay-t«.. for 

- Central planning 
I Sr.rtn;»ÌinjTrrK pr.p.r.tion 
- Material control 
- Manpower control 
- Equipment control 
- Coat control. 

SUA* saa^fi^s^' 
Work Preparation, «te. 

iiv.lop-.nt of infor-tio» .y.t«. n.c....ry to cov.r u..r. 
output reque.t». 

7> w <„.i M.M to moderni«, th. different operation./ 

5iv.lop».nt of . count.rp.rt/miow.htp Tr.inin, Pro,r„»«. 

„eh of th... P«l«" •S.'co^tlr^lhi.r^ptr.h.ll •n3ln..r/«cono»uit fro» th. count.rp. „nglble,toq.th.r 

total re.ponaibillty. 
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As the different subprojects calls for a very broad expertise, 
we suggest that our projectleader is responsible for all projects, 
and that he 1« given the poeeibility of drawing on a rather broad 
group of consultants especially suited, problem for problem. 

nie active consultants in this projects are suggested to bet 

Gunner Frydensberg, team leader 
Finn Gjedebo 
Jon Birkeli 
Gert Hansen 
J#rgen Kara« Rasmus sen 
Fleming Madsen 

Please find curriculum vitae for these persons in enclosure 7. 

4.3 P of work 

Our plan of work calls for 1) Activities in Hungary, 2)  Activities 
at the hone office. 

The total project is calculated to a consultant effort of 13 
»an months. 

Since it is necessary to draw heavily on IKO's database on 
maintenance in order to execute the work as quickly as required, 
we propose 3 1/2 man months of the consultants effort to be carried 
out at our home office. We recommend that,   in some shorter periods, 
members of the counterparts'  staff to stay with us. 

The rest of the contractor efforts  (9  1/2 m/m)  is expected to take 
place in Hungary. 

Our plan of work is divided into the following phases (I to IV is 
corresponding to the phases mentioned in the Substantive Terms of 
Reference article 4). 

Phase Ot Fact finding. 

Examination of the present level of the systems, data and 
personnel. 
Organisation of the total project. 
Preparation of practical framework for total project 
(See point 4.2.1 to 4.2.8) 

Î Phase It Preparation of Seminar covering the basic principles 
of Managed Maintenance System. 



- in 1 
Phaae Hi  Carrying out the project mentioned in 4.2.1  to 
4.2.8. 

Phaae III i  Eatabliehment of a work plan for the further 
implamentation and development of th« malntananca management 
•y a tern. 

Phaae IVt  Follow up. 

Pleaae find in «ncloaura 6 a proposal for the time schedule for 
theae phaaes. 

*•    COST 

Our eoat proposal la baaed ont 

Work 5 days a week with a total of 40 working hours per week. 

A man-month la calculated to include 4.3 weeks. 

We charge an average fee of Norwegian kr.   30.000 per man-month 
for the consultante on this project. According to the present 
rate of exchange,   1 US dollar equal to 5,50 Norwegian kr,   this 
la equivalent to US dollar 5.450 per roan-month. The same rate 
applies to work in Hungary and at the home office. 

Air tickets are calculated at present prices.  A price increase 
will in all probability occur  in the near  future, and thia increase 
will have to be added to the total costa given below. 

The detalla of the coat calculations are given in Enclosure 8. 

The total contract price will be US $ 87,854. 

I 

5.     SUPPORT  IN HÜNGARY 

An English-speaking and writing secretary must be placed at the 
team*a disposal for the duration of the work in Hungary,  further« 
more the team should be provided with a passenger car,  and with 
adequate office facilitiea. 

Yours  faithfully, 
p.p.   NORCONSULT A.S. 

Xjell Grinde 
Managing Director 
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LItf OP ENCLOSURES 

NO.   1 NORCONSULT A.8.   -  GBHIRAL SROCHURE 

HO.   2 IKO CONSULTING GROUP  -  GENERAL BROCHURE 

HO.   3 NORSK  JERNVRRR A.S.   -  GENERAL BROCHURE 

I 
NO.   4 LIST OF ASSIGNMENTS  -  IKO CONSULTING GROUP 

Ho.   5 SAMPLE OP NETWORK  AMD ACTIVITY  DESCRIPTION 

No.   t TIME  SCHEDULE 

NO.   7 CURRICULA VITAE 

NO.  8 COST CALCULATIONS 
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i._lat of Assignments Carrlg^ulJxJKg^^ 

Representing relevant experience for the  actual project. 

1. Norsk Jemverk A.S.,  Mo 1 Ran«, Norway 
(Norway's Urgent steal work industry) 

a) Organization of th« maintenance organization 
b) Cernirai efficiency programme n...   a 
c) Plant lay-out ior all maintenance facilities 

2. Norrbottans Jemverk A.»., Luleâ,   Sweden. 
(Swedens largest steel work industry) 

a) Study of the spare part system. 
b) General efficiency programme. 

3. Kibe Jems tuberi A/S Ribe, Denmark 
(Largest radiator steel panel industry) 

a) Preventive maintenance systems 
b) Time estimation 
c) General efficiency programme. 
d) Cost control programme 

4. lelesama Ravne,  Yugoslavia 
(Large steel work industry) 

a) Organization of the maintenance  functions. 
b) Coìrai efficiency work in the maintenance functions. 

5. Norsk K.oksvaik A/S,  Mo i Rana, Norway 
(Large coke factory) 

a) Planning of  the maintenance work chops. 
b) General efficiency programme. 

6. ianéviken Jemverk A.B., Sandviken Sweden 
(Large steel mill) 

a) Organization 
b) Time estimation system 

7. Aalborg Portland Cement Fabrik, Aalborg, Denmark 
(Denmark's largest Cement Factory) 

a) 

b) 

Total analysis of oresent situation and planning of the 
improvement of the maintenance  function during the nex. 
five years. 
Stand by specialist in above mentioned project. 
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Uijanik Shipyard,  Pula,  Jugoslavia 
(Large Yugoslavian Shipyard). 

a) Organization 
b) Preventive maintenance systems 
c) Cost control programme 

9. lorregaard A/S, Oslo,  Norway 
(Norway's largest Paper Industry) 

a) administrative «ystema 
b) Re-organization of «orne function« 
c) Man power administration 

10. Gulhögens Bruk,  Skövde,  Sweden. 
(Swedens  largest Cement Factory) 

a) Establishment of  the administrative maintenance syeteroo. 
b) Organization of  the maintenance   function«. 
C. Information systems. 
d) Spare part and store organization. 

11. Nordiske Kabel * Traad Fabriker,  Copenhagen,  Denmark, 
(Denmark's largest cable work industry) 

a) Preventive maintenance system 
b) Man power administrative systems 
c) Cost control system 

12. Kor»#r Glasvwrk A/S,   Kors0r, Denmark 
(Denmark's largest glass work industry) 

a) Organization of the maintenance functions 
b) Establishment of administrative systems 
e)    Education of personnel. 
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Subproiect No. 7 

MAIN PLANNING 

fiJ&21§ 

To structure the planning system according to the future 
organization so that the sop&ratt detail   planning fuvictions 
are provided with the best possible data i or developing 
plans. 

To evaluate follow-up procedures to ma>e certain that at 
•11 times the progress of all   productive  functions  if*  ef- 
ficiently registered. Thoso registrations should forn the 
basis  for decision-making,  when there are deviations  from 
the plans. 

PROGRAM 

010 Principal sketches for future Planning System. 

020 Sogregrate into Technical and/or Organizational Units. 

030 Network Model for the Future Planning System 

110 Define input and output for the activité. 

120,' Establish processing rules for activities. 

130 Select methods and tools for activities. 

140 Select persone responsible and others 

ISO Work out forms and routines for activities. 

160 Implement the system for all activities. 

17© rol low-up 

T51 Finish 

INFORMATIONi 

The handbook of organisation 

The information system 

The present main planning system 

The fact finding report on planning. 
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enclosure 
Page 2 

«•ULT 

Nain planning and control system documented by  final forms 
and rulot  fori 

- Major Repair Jobs 

- Planned Repair 

- Preventive Maintenance 

- Spare Parte 

- Statistic 

- Economy 

- Etc. 

PUHATIOM 

The first phase of this work should be carried out by an 
*    amgineer with experience  from the company and well-educated 

tn the use of modern techniques   (for example,   EDP and net- 
%#ork models),  assisted by one? or two management consultants. 

The later phases of the work should be carried out by 
personnel  from the company exclusively.  Two person» will 
be needed nearly full  time and some others will be needed 
for shorter periods. The persons  from the company will work 
under the  leadership of the persons executing Phase Ï. 

-     -    The project can start ohortly after the completion of 
Stage I of  the reorganisation.  In addition,   it must be 
carried out and realised in conjunction with Stage II. 

Consultant timet Approximately 14 weeks. 

RESPONSIBILITY 

The manager of the main planning department. 
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PLANNING   OF   EFFICIENCY   PR03ECTS- 

^!* 

W^:^- 

•*rx -   -          /  • «••   -—      ... •"    .»•;;?,,'   ^««'»i 
.._  •   •/-     »•———•       ;_  ,- l    '   _. -    ,i»'n«r 

=—¿- .*,-- 

--- -«Ipf.i ~-  "£.?'j»l 
^y££y/**-;'*M+' 

au 
•Ulis.,» 

£5^ 
IK O are experts in 
Canning and control of 

rgo projects 
The figure illustrait how 
Uibproject no. 7 
(Mam planning) is 
controlled and related to 
other subprojects. 

1 
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CURRICULUM VITXE 

1. (tannar Frydaneberg 

2. rinn Gj«dabo 

3. 0«rt Hunnen 

4. Jon Birkeli 

5. J#rçen Kara« R«»musoen 

6. Flamming Madian 

1 
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UNITED NATIONS 

PERSONAL   HISTORY   STATEMENT   (PffOJL'Cr PrflSOMtffU 

(TAftt II 

THIS MORMATIQH MAY If WMTTt» TO MMñtft COVfrRMMfNf! 
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,*t. ^êtf^é+f     *C    ^tf* WOM*TU«t: ^Tdl JÍriafc^~2?.. .j» _. 

E*1* Ounmr rrydonsborg 

y wwHNT ADORE*»•   Bolbrovej  1,   2960    Eungnted, 
Denmark 

Î.   NATIONALITY: Danish 

4. DATE cr »ifcTtt: January 6, 1*32 
Married 

?.   MARITAL  STATU»: 

KNOVLEOGC Of LANGUAGE* 

•THtR LANGUAGE I 

I     Erg li uh 
tic rman 

1 
i 

I 
I 
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•CAO 

tAUlT 

X 

M.*« T.«»*' _j»iui4mb__ 
Wf ITE 

NOT NOT 

EASILY 
CAM Y 

X 

f AitL 1 
ILUINH Y 

X 

Sf'IA'' 

NOT 

I i U F HT L Y 
CA&ILY 

UMPFRS1 A M> 

NOT 

f AVI  1 

 i 

ISUCATlON;    (••• Iftflruchwi SI 

•Al«ATTENDED 

Fm* 

1ÄSX XÄ52 Che-Xlopcnhagea_Hiatl-i- 
 »¿ute~of_loörharJ-caL- 

"¡crnr 

T. 

NAME *»4 LOCATION .f 

INITlTUTIOM   •(  LLARNINC 

P*¿c. 

engineering,—Banca rk- 
arnèq iè-T*èTr•~lTrTr^ 

yrarái tyT 71- ti: ¿bür g , vXST 

At Astute DEGRLES .*< 
CtRTIflCAU S »r Uir-LCA'.A» 

OkTAINCU 

PFTT 

MAIN Mit t  «' '.UM)Y 

Inci^ftrjal   enqineci 

BO BlTitreir ~ Adrr. v n t s t r 

I 
I 
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I 
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CUT ANY PUBLICATIONS OR PAPERS:     U»e <n«rwtf<»n ti 

A number of article« in Danish and Swedish periodicals snd newspapers 

A number of manuals and monographs for cowpr.ny use. 

Experienced lecturer on Organisation, Efficiency, Improvement, 
«xperxencea t.c^u     mïntenence, Production Plerinir»«, Strategic 

Planning, Value Analysis, etc. 

t»T IPECtAl QUALIPICATH5H» AND SKÍLLI CONFIRM» •» LICCMIft MELO A*0 Mttf*t*SMIP m PRCFEISICHAl, CWC. PURLlC OR 
INTERNATIONAL SOCICTlEt OR IN'.TlTUTlONl RILtVANT TO YOUR APPLICATION.   «N04CATC tHl tl Alt Of Mf MHNtMiP *•*€ N 

'  ef^'*The Society of Engineers of Denmark, general member. 

Danish Management Society, hoard member. 

Danish Management Consultants Society, board member. 

iwwn,»«/*««,! <tt.**> - t 
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?*9H$uo**L MMtrmtttc* i,„h^,^ii 

tensrt» lhM««MN,.i M»tvPto#«MMtM IKO~K©nsuloM A/B, Copenhagen, Denmark 
Consulting firm In the IKO Consulting Group, international n;iiu(|fttn«nt 
consultants. 
fIfil S* f'dtT AW* NAttfSC 0f Wtltti 

Menacing director, board member,   partner. 
Responsible project manager en major projects. 
hsaporcible for ths group'• world-wide contact  ro large private 
industries. 

ir of the board's committee on strategic planning 

Directly 50,  mainly conNUltunta holding a 
UH Iyer« i ty dectree.   Indirrctly  500,  mainly 
consultant* holding a university denrée 
flnd f^atf-peysonnoi from client a u__  at« isis st iMTiovrii sjstevMtei 

ltSe t.. 19€1 

Bit Danske StaalvaYnevcrk K/Í, Prcderiksvark, Denmark. 
Major Itsel Work (2.500 employeen). 
tttti Sf PSM Hi rlMM if evwHll 

Industrial engineer. 

Participant In a large expansion procreane, 

•**•«• e? i*#i.cf tit 

its? 1»     itsa 

kcvte SIN» «ai *<*•••» «MS me. Sf assMM« 

Pinea lach G.».D.M.,  Düsseldorf,  Oermany 

«nu t# reif aamsatwac er mm* 

•nflucer at the arcuine office. 

•Mâftè and calcolatine steel mill«. 

et íes* ssiit i 
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twm\ 1950 Ttt      1957 

IMPiOYCR (MM« «i4 A4*»»») ANO TYPE OP OUtWCUt 
Det Danskc staalvalfievtcrk A/6, Frederiksvœrk, Denmark 
Major Steel Work (2.500 employees) 
Tift E Or POST ANO NATUNC 0I: DUTItli 

In the period 1950 - 1953 end in all adjourn» in my basic study 
tine   (53-57)   I wab working as technician in the maintenance 
department. 

nvwu AHOKtwoor enPt-ovmmrcKvuep.  °"5 other  technicians 

PIMM Tw 

CMPtOVIA (Nam* *»4 A«*«*t) AM» TYPK OP SUMMCIIi 

TIT LI OP POST AM» NATURE OP OUTltSi 

WWU AMP «NO OP gMPtOVKi lUPCRVHCOi 

Pw»i T*i 

«MtOrCft »«•*• MMI AMMM) AN» TYPE Or BUMNI$*t 

TtTtl OP POST ANO NATURE OP PUTICSt 

HWStm ANO KINO OP f MPl.QVCtt MJPf RV1M»> 

Ptwai TM 

•MPIOVIR (NwMMéAééraM) AN» TYPE OP BUMMf»! 

TlTil OP POéT ANO MATURE OP OUTlEli 

Ityte ANO KINO OP CMPlOYff.% tUPCBVUIOl 

\     fw •ÌHMMUI %k—t It f* Rovt fctM «*t j»tls. 
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PERSONAL  HISTORY  STATEMENT (PROJECT PERSONNEL) 

(TARS 3) 

THIS INFORMATION MAY iE SUBMITTED TO MEMBER GOVERNMENTS 
 <••# (MfHitf.en *> 

»-¿JALYS/S OP RELEVANT EXPERIENCE:  Uto f/i«* */>«»«• fo onolyto your t*ptrirnce in relation to your Ifoftmcnf cone«? 
iw »peefa/i'ttfion.  Additionally, if you ut» oppiying loi m $p«cHic pott, pivot« indicóte the number ef fnt Job Dctciiptit 
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MAJOR IGNMENTSi 

For more than 13 years ac a ménagement consultant I have carried 
out and supervisad a wide variety of assignments in Norway, Sweden, 
Denmark, England, Germany, Spain and Yugoslavia. Described below 
are some major assignments where I have been in charge oí the total 
projects 

1961 

1962 

1964 

1964 

1965 

Norsk Hydro A/S, Norway 
Chemical Industry (10.000 employees) 

Establishing maintenance systems 
Project size i 12 man months. 

Nordioke Kabel- og Traadfabrikker A/S 
NKT, Copenhagen, Denmark 
Cable Work (5.000 empi oyer: a) 

Establishing production planning and control systens 
Project size i 38 man months. 

Aalborg Skipyard A/S, Aalborg, Denmark 
Shipyard (3.000 employees). 

Investigation of efficiency in production and 
administration. 
Project size i 36 man months. 

Prederlkshavn Skipyard A/S, Frederikshavn, Denmark 
Shipyard (1.500 employees). 

Organisation of ship repair shop 
Project size: 12 man months. 

Ribe Jernstuberi A/S, Ribe, Denmark 
Foundry (1.000 employees). 

Product development, production planning, market 
survey, organizational development, general effi- 
ciency improvement 
Project size: 48 man Months. 
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1966 

1967 

1968 

1969 

1970 

1971 

t'&go ¿ 

Nakskov Shipyard A/S, Nakskov, Denmark 
Shipyard (2.500 employees). 

Product development, production planning, organiza- 
tional development, general efficiency improvement. 
Project sizes 80 man months. 

Aalborg Portland-Cement Fabrik A/s, Aalborq, 
Denmark * 
Cement industry (3.OO0 employees). 

Analyses of spare-part demand, planning of a 5-year 
programme for systematic maintenance. 
Project sizei 36 man months. 

Elsinore Shipyard A/S, Elsinor, Denmark 
Shipyard (3.000 employees). 

General efficiency improvement, production methods, 
design, systems, organizational development, and 
management systems. 
Project sizei 72 man months. 

P.L. Smidth i Co. A/S, Copenhagen, Denmark 
Cement manufacturing company (20.000 employees). 

Organizational development, administrative cysteine, 
general efficiency. 
Project eize: 100 man ironthe. 

Uljanik Shipyard, Pula, Yugoslavia 
Shipyard (6.000 employée«). 

Assisting in all modificatione and addifions 
necessary to change from the building of different 
types of medium sized ships (up to 80.000 dwt) to 
oil/ore tankars of 265.000 dwtT 
Project sise i 220 man months. 

Split Shipyard, Split, Yugoslavia 
Shipyard (6.500 employees). 

Organisation and systems rationalisation concerning 
the yard's total administrative commercial, and 
production system». 
Project size: B0 man months. 

DPDS A/S, Copenhagen, Denmark 
Shipping company (3.000 employees). 

Organisational development and rationalisation of 
administrative systems. 
Project sise i 50 man months. 
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X972 -!•    Burmeister & Wain A/S,  Copenhagen,   Dennark 
Shipyard   (3.000  employees). 

Establishing new production planning  system 
and a time distribution analysio of the pro- 
duction departments. 
Project aile i  12 roan months. 

-    Bremer Vulkan G.m.b.H., Bremen,  Germany 
Shipyard   (5.000  employees). 

Establishing new steal-production  line 
Project nizut  8 man months. 

1973 -    The Ministry of Defence, Denmark 
(24.000 employees) 

General efficiency  improvement programme for 
army, airforce and navy  (inclusive of  the navy 
shipyard). 
Project size i   150 man months. 

1974 -    A.P. M0ller, Copenhagen, Denmark 
Shipowners and trading company   (approx.  26.000 
employeeE). 

Organizational development, coat  reduction 
programmes,  and  technical surveys. 
Project sizei   100 man months. 

-    Major projects  in large companies and  public 
organisations. 

Over the lest several years I have served in an intermittent advisory 
capacity to a number of Denmark's  largest firmsJ 

r.L.   Smidth  « Co.   A/S 

Denver ft A/S 

A.P. Miller 

Producers of cement production 
facilities. 
(App.   10.000 employees). 

Group of Danish shipyards 
(«pp.   5.00Q employees). 

Shipowners and trading company 
(«pp.   26.000 employees). 

Ì 
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In addition to assignments for clients  I have also been in charge 
of a number of internal development projects such as: 

- a system for  systematic plant  lay-out 

• system for corporate strategy development 

a technological data-base for  shipbuilding 

a systematic maintenance programme 

- a production planning system for shipyards and light 
and heavy metal industries. 

- a data base  for cost/time distribution in shipbuilding. 

Furthermore my position has required a constant up-to-date 
knowledge of modern management and  forced me  to attend a  J argo 
number of seminars and courses in  this  field as well as an 
intensive reading of littérature. 
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UNITED NATIONS 

PERSONAL  HISTORY   STATEMENT  (FROJCCT HRSONHEL) 

(TARS 2) 

THIS INFORMATION MAY BE SUflMITTÉO TO MEMDEK CCV£/?WM£ WTS 

SICHATUWti, 

I 
»   NAMli Gjedebo,   Finn 

«rtnrNTADDdii»! Preategardveien 5 
1320    Stabakk, Norway 

I 
E 

î. NATIONALITY,       Norwegian 

4.   PATE Or tHRTM:       J ÒTì    5,    1912 

$.  MAHIIAL STATUÌ:    MêiTrAed 

KNOWLIOCI Of LANOt'AOt»! 

OTMCR ÌAW6UA0EI 

M,A.rT.n,«.:      Norwegian 

"KngYTgn ~jf  
German 

READ 

IAHLY 
NOT 

MHlT" 

WRIT! 

CASILY 

X 
ü— 

NOT 

IASILT_ 

if r AK 

fUirNTI Y 

X~ 

NOI 

f L'JtNUY 

UNDtKST .VO 
 "1 

(ASHY 

_ r- .. 

-ur- 

ti o-, 
C/.SILT 

« IOUCATIO*:    ?••• fni*rv(W«n »Í 

•A1C»AtTINOfO 

„JAlîUÎUl- 

1= AachûA  

NAME »«J LOCATION .f 
mSTPUTIOM  •(  LEARNING 

ACAorMic ricurrs.rj 
CtKTlHCAUSur fcii'LOMAl 

OBTAIHCP 

MAIII nrt.osf :.TL:VC 

M , or&anJ.G.. Ctv? ni£»try_. 

I 
li 

t 
L- 

ll»T ANT KlfiLKATtON» 0« PAHH»!    ,'»• MIIMMI. «) 

». tut iwcui ouAi»f»CAT»oii«A»miKiLLicoNFt«»»»co»*ttCf»«niHCtOANO(iMi«it«$m^fN rftorusKxui, CIVIC, furate Û« 
•-    IN*t«*AT»NA4. tOClITIM OU IMStiTtMïON» »CUVANT tO Y&Ü» Afi'LICATlC'Mj  INOlCAfC TMt CLASS Of »KMKiriiilP »HEM 

. A**«eF«»ATfi 
1 Member Horwcqian Engineering Society 

Member Norwegian Foundry Association 

— Member Norwegian Metallurgical Society 

Member Verein Deutsche Eiacnhütter Leute,  Germany 

_^ Member Tron and  Steel Society, Hreat  Brittaln 

r«.«/»».*«/»«.« »w« - r.    Member The Metallurgical Society of  AIME,  USA 
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PROFF.SSIOHM. EXPff'/rNC!?  í...!,..»*«.,«.„»» 

FfwM   1969 T« f*«l • •«•»•* rfvtt •' ••^••»«•Ml 

A/S Norsk Jernverk, Oslo, Iron and Steel Work 
Special consultant to Norconault and IKO Coneulting Group 
TlTtF. OP POST AND NATURE OF UUTttti 

Director of technical development project». 

Supervision of major projects, planning ami 
im\lementation work a total workforce of 

MIMI«tuAMO «*MO Of fMTLOTiis WPtwiMOi 20C   -  400  people __-_.. 

IMPlOfll <*—*—4 A**t»*ì AMO 'TM Of Htm*.• »i 
A/8 Norsk Bllkkvalseverk,  Tini late ^nâ Electro-technical Material 

producer 
Titti Of l»0iT AMO MA TIMI Of DUTIIf« 

Director of A/S Nrosk Blikkvalseverk,  a subsidiary of 

A/S Norsk Jernvork 

400 employees including technical peracnel 1 
MINO or t»ft©»u» luf t »vistai »ales department,  purchasing,  laboratoriat, 

1969 9mm    19« 4 '•< 
•MftOUK ptm- «* A4*«») AMO TTfl Of W/MMfl». 

f/S Norsk Jernverk 

Wit Of MIT AMO NATUlf Of OUTttJi 

Director of production coordination among the different pianti 
and coordination purchasing» production and sales. 

i MMMi AMO IMO if innovici M>fff»vMti 20 «Asini« trat ion assistants, 
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1950 T«     1964 
CMPLOYCR  |NM«M4AMHI)  AMD litt Of Mitt «€Mi 

St.avanger Electro Staalvork A/S, Stavanger. Alloyed Steel Work and 
foundry 

TlTtI Of POST ANO NATURI OF OUTIf %t 

Technical director 

USO engineers,  administrative per conn al 
NtNMift AMO K»NO of f«M OTtfj iufiiivi»eotlnd workers.  

r«    1947 TM   1950 

CttPtOTIft »M.M «<4 AMmil AIM TTf I Of MftlNCMt 

Stavanger Electro Staalverk,  Stavanger 
TITLI Of fOM Altt> NATU« Of OUTlIlt 

Production manager 

«00 engineers and worker« covering all 
m«M«ANP*»«oor tmoTttnufMvuco, technical départante  

'••«    1939 *•»     1947 
lettevi* (IL*. **4 A4*..!) AMI» Tlfff. Of tUMMf Ui 

Stavanger Electro Staalvork, Stavanger 

tlftl Of fOlT AMO NATIMI Of WH If h 

Chief of laboratorio! 

wmonAirortwoof tKfiOTHtwftawio. <0 laboratory engineer» and mlitantt 

9mm    X937 f«   1939 
teKOTia *t—méA*m*ú AMO TVM Of MUetlMi 

Stavangor Electro Staalverk,  Stavanger 
lltll Of f 0»T AN» MATWM Of PÜTHI» 

Steel work» engineer 

«!»*§•• ANO mnee» t»noTtiiw»tO¥MfO- 35 foremen and workers 

Vet BéUtimmtt •*•* it ym *•*• *•*# «w f*m. 
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(TARS 3) 

THIS INPOttMATIOH WAT BE SUBMTUD TO HEMBG* GOYERNHCNÏS 
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Norsk Jernverk has the following plantât 

Ran« Crupor  (or« mining)  producing 1 mill,  ton* of 
hematite and magetlte ore. 

Iron and Steel Work,  Mo in Rana,  producing 600.000  tens  of 
pig iron,  and 700.000  tons of eteel. 

Blikkvalseverket A/s producing 80.000  tons of tinned 
material and 10.000 ton« olectrotechnical material. 

A/S Horsk Steal tauf abrikk,   Trondhel»,   producing 7.000 ton» 
?    Í*?•,*01*'  wlth a  701 ownernhip of A/s Norsk StaaJtrad- 
trekkeri,   producing 9000 tone of drawn wire. 

During my yeare  in production,  I have been in charge of 
tri« maintenance operations. 

As part of my work on developetent projects I  have handled 
maintenance projects  in relation to new equipment and to 
maintenance organization. 
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.13 UNITED NATIONS 

PERSONAL  HISTORY   STATEMENT  (FROJECl PERSONNEL) 

(TARS 2) 

THIS MHHmWON MAY ft£ SUBMITTED TO METMBEä SOVE-MMETHT$ 

1 

SS 
UGNATURE: 

_. —-, Hansen,  Gert >• NATIONALITY,       Danish 

|i PRESENT ADORE ss^      Stenl#kken 70,   3460  Birker0d 4. DATE OF ìIRTHì      1941  -  07  -  18 

i. MARITAI STATUì:    Married 

t RNOWiCDCI OP LANCUAChS: M.tlt.f Tanfwt: Donifh 

OTHER LANGUAGES 

-tJJlUjh  

Zxeaeh  

I 

RIAD 

EASH.Y 
HOT 

EASILY 

ft'RITc 

EASILY 
NOT 

EASILY 

it     ._. —a 

FLUENTLY 

 X  

Í^TAI.      _     _ 

».or 
f Ll''.N11. V 

EASILY 

I'KDMISf *f.i> 

NOI 

»ASHY 

_.X  
-JJ  
_x  

!  EEHJCAllOW:   fit« fntNwc»'«. J) 

NAME ««4 LOCATION •( 
INSTITUTION   •!  LCANNING 

»ATI» ATTENUTO 
T. A      ito» 

TSEC 

E 

iïèiF Technical University 
9'î _PC n!M rJif_ r:0J*?niií*9í!.,l 
(Dänrnarks. Ingenitfr.- 
AküäenlJ  

ACADEMIC DEGREES *»4 
CIRTlFlCAUS.r CIPIOMAI 

09TAINC0 

B.rc. lechanical  and  _ 
.ndustrlal  or.ainccri 

%uw nriu»f iTjr>Y 

I 

i 

INT AMT PWHlCATlONS CR PAPERS:    (ic «*.*•«•*•««> 

A number of artici«« in Danish periodicals 

A master of papers for conferences in Quantitative Methods 

Experience» lecturer in Operations Research, Quantitative Methods, 
Statistics, Maintenance, Network Planning etc. 

T 
9. LMV If ICML eUAtlPlCATKMS AMO SKILLS CCMPIRNt0 SV iXIHlf I MELO ANO MCMMNSHIf» M RROFISSIGNAL. ClVtC, fUPLlC 0* 

•»(•NATIONAL SOCIETIES O« RUTITUTIOHS RELEVANT TO TOUR APPtlCATlOJ,  WOlCATI INI CIAS» OP KCNRER»»««»» WHEN 
i ARPSOPBUTEi 

Heather oft Danish Manngeiaont Association 
Danish Society of Engineers. 

R«*/M.M/M*«.I  <W.«») .   t 
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A. 

C. 

P KO* E SUONAI   iXFEfílF.NCF.   i*.- t»,t,«t,*»l) 1 
r~«<   IV6V ?• »»»t ftf «ftl Alte •< «ri|il«rnfi.l: 

EMPLOVIR (NIMWM^II) AMOTrrr OF tuiMfTM« IKO-Koniuler.t A/S,   Copenhagen,  Denmark 
Consulting firm in the IKÜ Consulting Group,  IntematíorKil mcmcigemen! consultants. 

ÎIUI Of fOST AND MATUftC OP OUT I tit 

Chief Consultant 

Projoctloocitr orí mejor pio)octi In OM» field of planning and icheduMrtg with cm» 
phoslt on th« itoci industry ano tho functionimain planning, Maintenance,   mafcrlol 
administro tion. 

MNtor• AM» KINO of tMfiovtft tuff itvtMO:   0 - 30 Consul tant with staff mevnbtrs from the client. 

T., 

IMftOHA |N«M«MlA4*aM) AN» «VPK Of MlUMCISt 

tltt I Of FOIt AM» NATU« Of OUtW if 

MUMMt AMO KM« Of CNftOVtf« tUf ClVtSCfe 

t« 

•MflOYtR *4MW M4 A(Mwt»| AMOim Of »UtMt»t< 

flfil Of POST AM» NATIMI Of OUT«»« 

WAHfl AM» IM» Of I NftOVCU l»ff •*•*». 

J 

J 
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UNITED NATIONS 

PERSONAL HISTORY  STATEMENT (PROJECT PRRSONKtU 

(TARS J) 

TIM INFOPJKATION MAY of SMMlTTffO TO MEMMff COVERNMfNTS 

1 

RELEVANT PROJECT EXPERIENCE: 

Scondlnovlont 

Hoovy Moohlnory 
Monofocturer: 
(1200 omployoo») 

Gobio Works: 
(4000 omployooi) 

PrecoM Industry: 

Infor nollonolly: 

Mo{or Stool 
Industry: 
(6000 omployooi) 

Spectol knowledge: 

Planning fyiron» for producilo« ond mointenonce. 

Dotali plonntng for molntononee deportment. 

•roioct monogement for planning ond conitructlon 
of o now plant. 

Main and datoli planning »v«tcmi for hull construc- 
tion, outfitting ond tnaintanonce. 

UH Illation of network planning principio« for a large 
number of different pwrpoto». 
htoblliKment of computer-billed coding «yitem* tor 
various purpose*. 

I 



é 

I ,—.13 

I. NAM« i 

I 
I. 

I 
I 
I 
I 
I 
I 

U  N   I  Î   L'   0 NATIONS 

PCR SON A I.   HISTORY   STATEMENT  (FtO/fCT WIMMNfU 

<?A*t Ì) 

THIS INFORMATION MA? ftf SUëHtTTCU TO MfKllf ft CO* t*N*t HT I 

1 
J 

Ttt ^v.^.v ,^)    'v';-/ MOMATUMi. 
•X- ,~».y, .' 

Blrkeli,  Jon 

PRISCNT AOORCSI. IKO-Konsulent A/8 
Blovotr#d (enter 
3450    All«i0d 

L... I. NATIONALITY       Norwegian 

*. PA« or íMRTN¡      March   22,   1941 

I.  MARITAL ITATMt!     Mar fiati 

KNOWLEDGE Of LANGUAGES: 

OTHIR LANOUAGft 

JEnaiiftti. 
ÍUUL 

lîfAO 

M.iM'TtnfH«: Nqrwaqlan 

WRITC 

lAiitr HOT 

fASILT 
IAHL> 

NOT 

lAtlLY 

%rt*>: 

KUtNTLT 
HOT 

Ht'lMTLT 

NOT 
ÎAMLY 

I   \l!L1 

IDUCATION:   (»M In«««Um $J 

PATCtATTtNOFO 
FM«I T« 

T15¥ 

I ISifl. 

19*ffiT"~ Newton-Concver High- 
_2 Z. •chool« Newton, NC-USA 

NAME •>.4lOCATlOM*l 
INSTITUTION «I  LEASING 

 jUcitory, N*£_JISA  
:ti cirtrttitir- 

ACAOtMIC  010*11 S m,| 
CINIlFlCATCt •< Oi: L tí.'/ » 

O» T Alf an 

Hlcjhschoo)   Diplomi' îcn'jral  

l*è._ 

MnQT 

«AtMHtLOaf m.'DT 

_ fononi» Cä_. 

" !eot\öHteir- 

I 
I 
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I 
I 
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LUT ANT PUBLICATIONS OR PAPIRi:    (••• ««•*«(.•« 4> 

. IN? IPICIAL «VALIPICATIONI AND UTILI I COUFIWMt» IV t ICI» 111 Hit» AN« M«Nt(«tHfP Ml PR»Ftlt«a«*4, CWC, PUELlC <M 
Nttf «NATIONAL. SOClCTitS OR INSTITUTIONS RUCVANT TO V«M<f APPLICA»*«*«  WMNCAIt TNf CLASS Of tit»MRl*«P «MEN 
APPROPRIATI« 

Daniah Managataant At sue Ut ion 
AMrlean Economici Association 

AMrlean Inatltuto for Melalon tolano*a. 

r*r»/P«.M/'ft»v.l  (It.««) . t 
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mi »• flNMv NVMM •••• •» •l>*#f#f<WMl 

tenerti IMMMM4*«ÉPtu» a*» vvpf •PMMMfifclKO-Kcnfiulcnt A/S, Copenhagen, Denmark 
Concult Inf fir« in the IKO Ownsuitinq Group, international meneqemcn«. 
consul tant*. 
ftttt •# f OH AI» NATUSt •# MfVtCli 

NejtftOGiient Consultant 
•mier Collctti taut 
Cnlef Consultent 

1971 - 1172 
Ü72 - 117« 
Ü74  - 

Naturo of duties  li 
deter 1 bed in 
"Analyai» of Rolovant 
expo rione«'' 

MMcaa **e Kwte t » tmem » ***«*«•#! 

I»i7 H.     It71 

f «metta mm***êAA*««*I *we*rwef tutetfta« 
University of louth caroline,  Columbia,  u.c. USA 
Instituti or of learning 

tint e# *?** Aue NA teat er eut«* 
Itf7 - 1Í7C        10P application aévisor et university computer center 

Iff 7 - i*70        Tœchina am i s tant in?  Statistics,   Economie», 
Operation Research and Capital Buagettinc. 

It70 - lt71        Lecturer in Capital Budgeting. 

AM» «ms s* faretti i v***9*m* 

ittS fw i ti 7 
•OH etti MtM «ai A*»*«» AHe T?H Cf 
First ustionai Sank,  Hickory,  U.C. USA 
totali tanking 

uni Sì sett AMs a»?*« e? sot NI« 

trslnoe ltfS 

IM« - «7 

i eue so» s» tMevevftt Consulter personnel •>• 
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SCANDINAVIANi 

Banking i Management information Demand Analysis on all 
(4000 empi) lavais of the organization. 

Prioritizing of data-base development and 
peripheral computer and management systems 

Heavy Industry «Modelling of computer based planning and control 
(2000 empi) system for calculation of alternative conse- 

quences of short and  long term activities. 

HmCRHATIOMALLY : 

Major Steel 
Industry! 
(€000 empi) 

Meier Steel 
Industryi 
(5000 empi) 

Building and implementing a coordinated and 
comprehensive coding system used as communi- 
cation medium in data collection and  retrieval 
systems. 

Constructing and implementing a material management 
system. 

Establishing computer oriented budgettinçj and 
calculation systems. 
Building and implementing a material  standardization 
system. 
Establishing priority schedule for computer application 
He-organisation of various supportive and productive 
functions,including maintenance coding system (see 
detail« above). 

Hpeelal knowledge« 

Project management, management systems and especially 
strategic planning. 
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UNITED NATIONS 

PERSONAL   HISTORY  STATEMENT  U'SOJCCT PHRSONHCL) 

(TARS 2) 

THIS IHFOimATIOH MAY Of SUBMITTED TO MEMOfi* COVÉftWMCNTS 
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.««!> 

Í 
'• (MMCf Rasrmfssen, Jfrgon Karoo 

I J HrcstNi«pofciM«H*jg6rdtt3ft«n 91 
2¿á0   Tfctruo 

SIGNATURE;. 

2Ó30   Te&trup 

I 
I 
I 

a. NATIONALITY.    Danish 

4.   DATS OFIMRTH:    1941-05-14 

I. MARITAL STATUS: Married 

r  KNOWLEDGE OF LANCUACES: M*iK«f T.«I«»! __Pgn1tK 

• OTHER LANGUAGES 

j   "Germon" 

READ 

EASILY 

X 

V 

NOT 

LAULY 

WRITE 

EASILY 
NOT 

EASIl V 

 »ru« 

FLUENTLY 

X 

~x" 

HO! 

FLUENTLY 

UNDF^TAsO 

NOT 
EASILY      | 

I       IA5ILT 

I 
I 
*   tOUCATlONi   f«o Ifttlrwo*«« S) 

»ATEtATTIMOEO 
f«wa 

nrw~T9OT" 

I 

NAME •** LOCATION •( 
INSTITUTION  kl   LEARNING 

University of Aorhu», 
JoîaafDftrï  

ACADEMIC IXGM 1 S ^J 
CERTIFICAI t! »» PIPLCMAI 

©•UlNtU 

JcitSSLi- 

MAirt Fl!i 0*1 STUDY 

^thf-motiçyj .S»oti_sj_|« 

11ST ANT PUBLICATIONS OR FAFERSi    !»•• miH*«M«««J 

I 

A numbor of articles in Danish periodicals. 

A numb«? of papers for conferences in Quantitative Methods 

Experiences lecturer In Operations Reeearch, Quantitativ Methods, 
Statisti es« Molntenonce,  Network rHanrtirta etc. 

>. LIST SFKIAL eUAHFlCATlONS «NO SKILLS CONFIRMED IV INTINSI 1 HELD ANO «f MfelNSHIF IN FROFESMCHAL. CIVIC. RUlLlC CR 
SNTIRNATIONAl SOCIE TIES 01 INSTITUTIONS I. ELEVANT TO YOU« AFFL KATION;  WKrtCATC TH| CLASS OF MCMIERSHIF »MIN 
AWROFRtATfi 

Member of:   Dunish Management Awectotion 

Danish Federation of tuefnoM Economists 

rtf«m,ii/*n.i ouf) - i 
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1 
PRMHUOIHL CXPFRICHCC i... *..*-...«») 

r»m    1969 u r*«t»f 4mt» »I tm*t*tm*Mi 

rmorii ^«NMMMtAM*«») Awoivrr OF «JW<:«I   IKO~ICcntul«nt >V'$»   Coptnltogeri, DennoA 
Comulllng firm in th« IKO Comultirm Group,   inr«iwtion«l motioyoment consultwvH. 

flUC Of fOSf AMO HATlMC Of Wit»Oi 

Chiof Comultont. 

Projoct loo«W or. projacti in th« fold of mointcnonco, naîworfc planning, manpowtr 
administration with amphoii« in itotlsfieol method». 

NUMMI AN» KMN> of ritorni turciwt».  0- 20 Corouitants and »faff manbor* from »ht clienti. 

»*••      1968 t.,     Ì9& 

IMftOVE* INiM^AMwiil ANO «Vf r OF MbMIltt 
IKt Computo? Contro of Doniih Agricultura 

Titti Of fOI? AN» NATIME Of PUH«. 

Operation* ftotaarch Consultant 

MJMOIO ANO RINO Of rMftOUtS MM»tftVtMOt 

Vt 

(MftOTII INMM me Aétoiri ANO TT ff Of MlttKMi 

Util Of fOiT ANO NATtJM Of 0U1WV 

NUMMI ANO RIMI Of IMPIOTICI Uff*truffe 
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UNITED NATIONS 

PERSONAL  HISTORY  STATEMENT (PROJECT PERSONNEL) 

(TARS 3) 

TWtf INFORMATION MAV BE SUBMITTED TO MEMBER COVEHMMffNTJ 
 fM« t»tftv*Kfi $) 

••» »f>*< */*!••.•*.  AédtthtfUf, il fu «r« •prh'»1 ht • tptHit fit, r/c.»f inveii* »*<• i^mltr «f the J*h   Oesci wfitn rw 
Ms e«*f «Mrf «M/jrt« yt*>r tactile« in finti** t» tht éwUtt ite f**ircmtt,in $tt c» in ib* J*!, Drier*.*«*«. 
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«LEVANT PROJECT EXPERIENCE: 

Seondlnovlon¡ 

Heovy Machinery Mom» facturen      nationalization of design and drawing offices 
(2500 employ««) 

Cobi« Work»: 
(4000 employee») 

O loss Worki: 
(1100 employees) 

Mille Sorde« orgonlzotlon: 
(10.000 employees) 

Internationally: 

Major Stool Industry: 
(6000 employ««») 

Statisti col control system for maintenance 

Maintenance organization or.d planning. 
Sfare parts inventory control. 

Maintenance ergewi zotion or.d statisti cui 
efficiency follow-up. 

Rationalization of design and drawing offices. 
Modification ami imp! «men lo I km of IKC'i I.UP 
programme for ratiodelay studies on loco i 
comporr. 

Spoetai Knowledge: 

UtiliMtion of FDP and statistical methods for solving rwinogemen» probtorm. 

Hat boon responsible for o number of IKO development projects, suck as: 

-     A monogomont information system for comtiltlng firm«. 

•     A system for dimensioning work imiti in o shipyard. 
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UNITED NATIONS 

PfcRSONAL   HISTORY STATEMENT   (FtOJECT l>C*SOt'HEL) 

(TAIS 1) 

WIS MORHATION MAY flf WBHITTiD TO MÍMUE ff COVf KHHCNTS 

1 

/£?*-/' 
—i. 2       «HSNATUWIi    _, .'A* •    y   *7 

». NAM,    Madsen,  Flonwimj John 

A, p»fMNT ADMIU.   Ruderi4al3vroj  110 
2640    Ho] to 

I 

a. NATIONAUTV,       Danish 

4.  »ATI CF fltRTHt        19-1A   -   12   -    06 

». MARITAI STATU«:   Unmarried 

KMOWUMf Of LAXCUACf St 

M0 OTMIftUNUMfttS 

Enyrarr— 

M»tAf r Ttnguti 

K|Al> f 

Danish 

CAS4l.t 

tOUCATlOW:   (iNfKitfviN«» 

OATH ATTtMOCD 
I 

t 
X 

x 

*»nr 
MOT 

tAîiir tAHtY MOT 

lAsar KlilNTLV 

x~ 

SfCAK 

J flUtNUY 

X 

IASII y 

UN.-fffSTAND 

NOI 

CASilV 
"TT  
-JJ--  

1522- 

MAMf »„J LOCATION •< 
MtTHUTlOM ,1  LtARNWIO 

AfAhCMicoreitcfSt^ 
CfHTlflCATCS.. DiriCMAS 

OtTAiHCD 

l!öj£halfi_J t «GìIXLìEJLI  

CíiiinniíAafiíL " 

n*£c  

»AIM NEifc *f îTupr 

f-i/>a t _J_ 

». i»t AMT FUKICATIONS M P A F r*t,   fM# ^.^^ „ 

I 
t 
I 
! 

»tambor oft    Danish Man*,cment Association 
Danish Society of Englneara 

DaniBh Federation of Business Economists. 

»«••^•.M/iM.1 tttjuf  . 
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P80FHWQHAL iXtifítíHCC  i^^^^n 
mm   **'3 T> —» ***** A»w •* f^t,,»»^ 

IWnOVt« »«•*• wrf AéAwtt)  ANO Tfff Of OUMNfllf 

IKO Consulting Group,  Managoioont Consulting 
Ttîil Of POiT AM» NATIMI Of Mìliti 

Managoownt Consultant 
8p«clali»t in planning oystow* 

1 

Mft*Ct AM» RIMO Of tMflOVfll Uff »VW» 

•MHOVI* Pl*»m4A4ê»*it ANO *Vff Of OWttNtMt 

Tini ©f POIT AMO NATI** Of OtfTM* 

mm» AMO «Mo of i«novm Nif* »WMOI 

u> 
•MnOVIi 0tt»*«NlA4»mt AMO TVf I Of MMMtll, 

flfll «f f 0»V ANO NATIMI Of «IfKl. 

MMM AN» IMO Of lonOVflt Mff OVKfOi 

f> 
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UNITED NATIONS 

1 
PERSONAL HISTORY  STATEMENT (PPOJtCT MHSOHHtU 

(TAtl 1) 

mt inronnATiOH HAY oe SUMUTTHD TO MMBE* CCVHïMMENTS 

ft»« I—fHKItl* t> _______ 

KfALYttS OP RtLtVAUT tXWRIñHCtt Vf fktt •?•«• $0 Mtfril f»w riM'itM« m rtfoftcft f» yavf tt*fm„;1 cwicrrnimr 
<« ajWtMfi*;««. Aéititl**Uyt H fou <*• •pplfiif t" • *f**te M«'# (»fctit in*HrtH th* mtmim et tht Jth 0it<t¡pt¡cn r¡ 
H pt» mimmtff fim «irp*rft*ct in nhiè** tt ffc* érti*» «M* f«f«>fec*,unft *•» •»( in ritt J«6 Dnt^i't», 

Ü 
I 
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Rolavnnt Project rxp*ri«nc«t 

Light aachln«ry Manufacturers 

lOf b«'s«d ¡¡yatoia for production planning and inventory contre!. 

I 
li 
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í APPESO»   t 

i IWITTK'S MALAIS Of COST PROPOSI!, 

Sj    r i. 
á.   Pr«j«et Ar«« 

FART I TOTAL 
COST 

Entum'im UMJÎMiht     C»*t »tr K%« Mont^ 

*??}&%. ÏMit T... t.<iJU.62S.*.. 

TOTAL rWUtCT ARIA •  Jii775 
*.   ÖIW WfHî 

btniffl'mi iMJttihi   teHjpxJtn tain 
'RtlfJft.lMfttt... I..5,#ÄQ  

.Ä.W?. 5i*A<l  t.U.folS..... 

TOTAL HCt'E OPTICS I^i97^ 

I. 

Mi. »%n/d»jf« »t t....M... Mr cay« 

•• Htltlini vtf..PtetrufiR# 

t..9,iZû..,.. 

S....ÎJf  
O.   OtMr (aptcify)    In* 

36                 . 

ida Scandinavi« 
32 ,....îf?.  

1 

TOTAL SUSMSTDICS 1  '»352 

3. 

4. 

TttflL AW» WâWKNmTÎCW (nttifv ta   PAIT 11 ft tel*.) 

2BH71ëf!ft£Tttff?3(tr^}ftrl 

I  S.3S4 

1      »50 

! 
TtUcoonunlcation    Hungary/Scandinavia, 
Ini tirane« |   1%000 

- 

TOTAL OTHER DIISCT COSTS 1      200 

• 

1 
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(contimi**) - t - 

TOTAL 
COST 

é. •QtflfKRfT. *ATEXIALS AND SV^IM 

•_ 

UstpSMt 

Matsrlalt Mi IssslUa 

TOTAL IQUlfWOTT, KAimiALS AMD SUPPLIES 

fiwmmilmâiii) 

- 

7. 

»- 

• 

TOTAL SUBCONTRACTS 

OJUS» TOTAL 1TSMS 1 • î COVTIACT PRICti 

- 

1. S_ •7,15*» 

a. 
a)   Contract or'» Cmrrtusy 
ft)   Lésai Carraaejr 
•) .Otfter Oarrsssy 

«HIT II 

»•••#•*•/•••••••••• 

»...fctf?.  
•  

n 

». mm Uè mwmthvm arum u*»* - »•• isatweuesa, 
3) 

S air tleksts,  Oelo-Budapeat-Oalo, «ach 4«7 $      »34 
12 «ir tiek«ts, Copenhagen - Budapest - Copenseoen 

•ach 340        $ 4,0s* 
3 sir ticketn, Oslo - Copenhagen - Oslo,each 140       $      310 
Tania f     100 

t 9,394 

r 
V 
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UNIDO Contract Mo. 75/2 

Project »o. ISyfoUN/7 2/804 

Activity Cod« 2 
1 

CCNTNACf 

totvoon 

OMIT» NATIO»» imwriUL ¡mruomswr OMANIZATION 

Norconoult A.S« 

for tho provini«« cf oorviooi routine to tho Nantfod 

K*intom»co 8/oto» if tho taimoo Iron nnA Stool Noi*» 

in 

Nunflnry 

r 
w 

Thio Contract ont e rod into botwoon tho UNITO NATIONS INDUSTRIAL 

OHOANKATION (htrtinaftor roftrrod te M tho »UNIDO»)» 
having ito hoo4f!tt»rt«r» loeotod ot Lorchenf«ldor*traooo 1, Vi ormo, 

AwotrU, Mid NorconiuH A.8. (horoinnftor roforrod to M tho "Contractor") 

novi ne« ito principo! off io» loco* od »t Morioo voi 20, P.O. Box 9. 

1*22 Npvik, Ovio, Nonmyt 

Ì1TH8HTH 

MOnSAS, UNIDO hí\n «¿rood to próvido «Boistonoo to tho Oovomnont 

•f KiMfnry (horoinoftor roforrod to M tho «Oovorwoont» ) in oarrving 
out n project routing to the Honored Nnintonnneo Synte» of tho Dom*©« 

Iron «nd Stool Work* (h<troin»ftor roferrod to no tho »Preset") in 

Hungary (horoinnftor reforrtd to no tho «Projoot Aro»")|       / 

MIRRIAS, in thii coM»iion, tho UNIDO dooiroo to •nffoffo tho 

oorvieoo of tho Contractor to perfora tho work hereinoftor not forth; 
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MOatEAS, the Contractor represents that he is ready, willing and 

able to provide such services. 

NOM, THEREFORE, the parties hereto mutually agree as follows! 

1.00     AIM Of fHE PROJECT 

1.01 The ai« of the Project is to advise and assist the management of the 

Danube Iron and Steel Works to develop and introduce a Managed 
maintonance system for the Danube Iron and Steel plant. 

2.00     »ESPONSIittLITIBS OP TOB CONTRACTOR 

1 

2.V. 

4 
* 

K 

The Contractor shall render, on the terms hereinafter set forth, 
the services and facilities neoessary to accomplish the aforementioned 

aim of the Project and in particular he shall oarry out all work and 
services necessary to reach the objectives outlined in the substantive 

terms of reference upon which his proposal was based and whioh form 
a part of this Contract, being attached hereto as Appendix 1. 

further, the Contractor shall oarry out thess duties in the manner 

outlined in his formal proposal, forwarded to UMIDO by his letter of 

2 December 1974. 

Contractor Services 

for the performance of his obligations under this Contract, the Contractor 

•Hall make available a total of thirteen (13) man-months of service, as 

followst —- 

•)     »reiset Arca Services 

line and ono half (9*r) man-months of service rihai 1 bo carried out 

in ine Project Area by a teas) comprising the Team Loader and other 
personnel ns named in paragraph 2.03 hereinafter.     Tine spent in 
briefing and de-briefing of Contractor's personnel at UNIDO, Vienna 

(eee paragraph 2.04 hereinafter) and travel tine to and from the 

•reject Area or UNIDO, Tienne, is not included in the number of 
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2.03 

1 
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man-month, rtated •toy«,     à ****m*\l of Mfvie, in tlw praJeet 

Ar.» iS defined M « peri« e«»tV»J«iit te « oeUnder month, 
eoneietinff of fly« (3) „MM,, «*,, e*r e»* ,* ei «M (|) „»min, 
iMwrt per may. 

•)     Mo- Office aifYtftt 

Three end en« half (j£) »e»-e»*the of servio« .hall he oarri«4 wt 
at the Contractor« e Roe* Of fie« ty personnel M n«**| u ,ÄP(^Wkp|l 
2.03 hereinafter.     Por purpesee of «hi* Contrat, « men-month «f 
ecrvice in the Home Offio. i. defined M â .,rid4 #^llVÄl#nt to t 

calendar month, consisting of five (5) wo Hun« 4^, p., „,., W|é 

eight (8) working hour« per day. 

0) In «édition to th. eervio.. referred to in s«b-paragraph, a) ana 

• ) of thin paragraph,  th« Centro/iter ah«n próvido tu, MP¥io#, 

•f auch other Homo Office p.room* 1 and technical faeilitiee to 

próvido the neceeeary hook-eteppl»« support to the etaf f ooaooro 
«erving in the Project Are«. 

Contractor'» Pfr^nT| 

The personnel to bo provided bjr the Contractor and their length of tie» 
in the Project Aro» and/or Nome Office shell he ea f ellovet 

»f 

lunnar Freydeneeerg 
(Too» Loader ) 

ut1* T mm**- 
hoJM^Tenont Specialist 

Vi mi Ojodebo 

Oert flaneen 
Aeif Norking 

J* B. Haugvik 
Andreason r 

r 

Syotowe Development Special i at 
Ptnnning/RDP Speciali et 

Syotoma De volopm«nt/L' »P Spec i oli nt 

Systeme Development/few specialist 
Ooot Control Specialist 

TOTALI 

1* - 

H », 
1 i 
i 1 
t - 

ti »I 
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The per nennet «el forlh horninbefore aro considered «nnential   for tho 
work te be performed under this Contraot, accordi nglyt 

a)     prior to replacing any of the nwed personnel, th« Contractor 
anali notify UMIDO reasonably in advance and »hall submit 

dotati ed justification« together with the curriculum vitae of 
tao proposed replacement personnel  to permit evaluation by 

UtflDO «f th« impact whioh «uoh personnel replacement would 
In*« «a th« work program««t 

• )     M perfionnel  replacement ehall b« »ade by the Contractor without 

th« prior written eensent of UNIDO in ao cordane o with Clauie 4 
•f th« donerai Condition«. 

1 

in* B*-frrltflqfi 
la addition to tho timo period state« in paragraph 2.03, the Contractor's 
fee» Le«ier ehall be available for one  (1 ) days« briefing and exchange 

•f vi «wo at UMIDO Headquarter« in Vie ina no later than 17 February 1975. 
No «hon airo return to UMIDO Headquarters in Vienna for two (2) day«' 
de-briefing upon completion of hi« aosigfvtinnt in th« Project Area. 

all 0001« incurred by tho Contractor in connexion with euoh briefing 
end de-briefing are included in the Contract price referred to in 

4.OI hereinafter. 

rtoioo» Aroa Alignment 

the Contractor«n tea« «hall he in the Project Area and coastence 

perfopeane« no later than one 0) day fro« th« date of th« completion 

of tho fna* Loader«• briefing in Vienna «né «hall complete the work 
ta ta« Projet Aro« no later than f} January 1976. 

f*"f Mf^fr'" lf"rfpj.liuntt 
fh« Tea* Leader nhall be roofionaibl« for ensuring that tho work in 

•a« Project Area ia performed in accordane« with the torma of thi« 

Oontraet and for supervising, directing and coordinating tho Contractor's 
pereennol i« tho' perfornano« of tholr duties. 

1 
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2.07 Contractor - UH Relationship 

The Contractor's Town Loader shall maintain close contact as necessary 

with UNIDO, Purchasing and Contracting Servions, for any out-of-the- 

ordinary problems which »ay arise and for which guidance is in order. 

UNIDO representatives shall have the right to observe, at any time, 

the progress of the work oarried out under this Contract and to 

consult with the Contractor's Team Leader and personnel concerning 

their work performance. 

2.06 Contractor - Other Facilities and Services 

Exoept as set forth in paragraph 3.01 hereinafter, the Contractor 

Jm> shall provide all the facilities and services required by the 

^ Contractor's personnel for the exeoution of the Contract.      Expenses 

of every kind incurred in connexion with such personnel shall be 

solely for the account of the Contractor.     Such expenses shall , 

include, but shall not be limited to, the coat of wages, housing, 

food, travel, medical attention and insurance. 

2.09      ümüfi 
The Contractor shall submit to UNIDO the reports which are listed 

below.     Suoh reports shall be written in accordance with Annex D 

entitled "Basic Principles of. Scientific Report Writing" and dispatched 

in accordance with Annex C entitled "Instructions to Contractor for 

0%.. the Dispatch of Reports" which are attached hereto and made a part 

_ hereof. 

a)     Introduction to Managed Maintenance Report 

This roport should cover Phase I and desoribe, as far as practical, 

the lectures and summaries of discussions with local authorities. 

It shall be written in English and must be reoeivcd by UNIDO in ten 

(10) copies and within four (4) woeks of completion of tho necoonary 

field work for that Phase.     UNIDO shall supply written comments on 

this report within six (6) weoks of its receipt. 

I 
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b)     System Development Report 

This report covering Phase IX shall be submitted in English and 

in ten (10) copies and should be received by UMBO within four 

(4) weeks of the completion of the necessary field work for that 

Phase.     This report should oontain a clear definition of the 

Managed Maintenance System developed with the Danube Iron and 

Steel Works.     UMIDO shall supply written comments on this report 

within six (6) weeks of it* receipt. 

°)     Work Plan Preparation Report 

This report shall be submitted in English and in ten (10) copies 

and should be received by UNIDO not later than four (4) weeks 

after the completion of the necessary field work for Phase III. 

This report shall include a detailed description of the activities, 

responsibilities nnd time required to implement the Managed 

Maintenance System.     The requirements for microfilm and reproduction 

equipment and counterpart training should also be included in this 

report.     UNIDO shall supply written oomnonts on this report within 

six (6) weeks of its receipt. 

d) Final Stages of Implementation Counselling Report 

(Parine the implementation of the Managort Maintenance System) 

Final work and results of the installation of the Managed Maintenance 

System will be described in a report which shall be submitted in 

English and in ten (10) oopieo and shall bo received by UNIDO not 

later than four (4) weeks after the completion of the neoessary 

field work for Phase IV.     UMIDO shall supply written comments on 

this report within six (6) weeks of its receipt. 

e) Draft Final Roport ^ 

In Bnglinh and in ten (10) copies covering the work carriod out by 

the Contractor in accordance with his proposal and the attached 

Torme of Referenoe, whioh shall be received by UNIDO not later than 

1 
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four (4) wecke after complet ion of all nerv ico« in the Project 

Aren.  UNIDO chai] provide written comment« to the Contractor 

concernine the Draft Pinal Roport within six (6) weeks after 

UNIDO'« receipt of such report in Vienna.  Such eoamente ehall 

reçoive due nonni deration In the preparation of the Final Report. 

O  final Report 

In Knglish and in twenty-fivo (25) copiée which «hall be reoeived 

by UNIDO not later than two (2) month* after the Contractor*t 

reoeipt of UNIDO»o coméente on the Draft Pinal Report. 

2.10     Standard» of Kork 

T^     Me Contractor agrees that the performance of work and services pursuant 

w     to the requirements of this Contract, shall conform to high professional 

standard*. 

3.00  Ei3roffi;pi!fmfir ?r mnQ 

3.01 UMIDO - Facilities a,nd Sorvines 

To assist the Contractor and his Projeot Aroa personnel in the performance 

of the work, UNIDO nhnll provide, or cause the Government to provide, 

at no oost to the Contractor, the following facilities and services 
as UNIDO may determine to be.neoonoary for the execution of the Project} 

such office spaoe, esnontial offife furniture and equipment and local 

0S transportation for official purposes, a» may be available. 

1 

I 

4.00     PAYMENT 

4*01 Contraot Price 

UNIDO shall pay the Contractor for the full and proper performance of 

his obligation» under thio Contrari, includine briefing and de-briefing 

as provided for in paragraph 2.04 hereinbefore, the sum of United 
States Dollars eighty-seven thousand eight hundred fifty-four (US t 
B7,S^4).      This sum shall oover all expensen incurred by the Contractor, 

ineludlng but not limited tot    salaries, indemnities, social charges, 
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overheads, technical assistance and supervision costs, as well as 
coats in connexion with the travel of the Contractor's personnel 

from their country of residence to the Project Area and return, from 
the Project Area to other countries, if such journeys are considered 
necessary for the execution of the Contract and travel within the 

Project Area for which the Project transportation facilities referred 

to in paragraph 3*01 hereinbefore are unavailable. 

4*02 ' Contract Ceiling 

The Contractor shall not do any work, provide Raterial or perforai 
any other services which nay rerult in any oharges to UNIDO over 
and above the said United Stater Dollars eighty-seven thousand eight 

0^ hundred fifty-four (US t 87,654) without the prior written   consent 

of UNIDO and a formal amendment to this Contract. 

1 

4*03 Currency of Payment 

a) Of the total Contract price of United States Dollars eighty-seven 

thousand eight hundred fifty-four (US S 87,654), on amount 
equivalent to United States Dollars nine thousand one hundred 

twenty (US S 9,120), to oovir local expenses, shall bo paid in 
Hungarian forints. 

b) The remainder of United States Dollars seventy-eight thousand 

seven hundred thirty-four ('IS I 78,734) shall be paid in Norwegian 
Kroner or in United States  )ollara, at ths option of UNIDO« 

e)     All payments shall be made  it the UN operational rates of exchange 

*" in of foot on the data of payment. 

4.04 Pro«ro*s Payments 

Progross payments on acoount of the Contract price shall bo 

followst 
as 

a)     The Contractor shall bo pai ri an amount equivalent to United States 
Dollars nine   thousand one lundred twenty (US S 9,120) to cover 
looal exponaos.     This amourt shall bo processed for payment at 
ins beginning of the Project. 

*: 
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b)      Th€ balance of the Contractor's total fee, United States Dollars 

seventy-eight thouoand seven hundrod thirty-four (US Í 78,734) 

shall be paid as follows: 

i)       Unitod States Dollaro twelve thousand eight hundred fifty- 

four (US S 12,854) upon UNIDO approval of the Introduction 

to Managed Maintenance Report, submitted in compliance 

with paragraph 2.09 •) above; 

it)     United States Dollars twenty-five thousand (US S ?%000) 

upon UNIDO approval of the Pinal Stages of Implementation 

Counnalling Report, submitted in compiiano« with paragraph 

2.09 <t) above; 

lit)   United States Dollars twenty thouoand (US S 20,000) upon 

UNIDO approval of the Contractor's Draft Final Report, 

submitted in compliance with paragraph 2.09 e) above; 

iv)     United States Dollars twenty thousand (US S 20,000) upon 

UMIDO approval of the Contractors Final Report, submitted 

in compliance with paragraph 2.09 f ) above. 

1 

4«05       Withholding or Withdrawal of Pavmcntn 

UMIDO may withhold any payment to the Contractor, or on account of 

subsequontly discovered evidenoe, nullify the whole or part of any 

payment approval theretofore given, to such an extent as may be 

necessary to protect UMIDO (or UNDP) from loss under this Contraot 

' on account oft 

a) the Contractor's failure to oarry out the work or to make 

adequate progress on the work; 

b) the Contractor's defective work, not remedied; 

c) the Contractor's failure to make timely submittal of^the 

reports provided for under paragraph 2.09 horoinbeforo; 

d) the Contractor'e failure to make payments properly for material 

or labour; 

e) the existence of damage elaims or reasonable evidence indicating 

the probable making of damago elaims. 
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The withholding of any interim payant «hall not effect th« Contractor»« 

obligation to continu« performance under thi« Contract. 

The Making of any payment hereunder by UMIDO «hall not be con*trued a« 

an unconditional accontano« of tha work acoompliohad by th« Contractor 

up to tha time of «uch payaant. 

Subaiaaion of Invoice« 

all invoice« and «upporting document« ahall ba submitted in one (1) 

original and four (4) copie« in accordance with paragraph 5.04 

hereinafter. 

Place of Payment 

All payment« by UNIDO under thin Contract »hall ba «ade to accounta 

to be designated by th« Contractor. 

3.OO     ffiflUfliAL raoviSIOHS 

Thi» Contract «hall b« deemed to be effective fro» the twonty-eighth 

any of January 1975, the date of th« Contractor» a ©»bled acceptance 

of the Contract award. 

Penerai Conditione 

The partie« hereto agree to be bound by all of the -Conerai Condition" 

attached hereto a« annex A and «ade a part hereof. 

Motice» 

Any notice given by either of the partie» hereunder ahall be «ont in 

writing. 

TranomiBBicn of Roportp. Invoice» and Wotices — 

All report« aa in paragraph 2.09, «Il invoioeo and supporting document« 

a« in paragraph 4.06 and all notioeo a« in paragraph 5«03 hereinbefore 

«hall be addrc«««d ao nhown under the •ignaturea of the parties hereto. 

1 
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IB WTWSBS MfBMBCr, ths parties hsrato havt «xcoiittd this Contract 

Sovoonmlt A» •• 

Tltl« 

Nari«« vai 20« P.O. 
1)22 H»Vik,   Oslo, 

9, 

tei«. 

United Rat ioni Industrial 
tevslopaont Organisation (UNIDO) 

. fll£l  
». F. «ant, Chief,/ 
Pvrehasinf and Contracting Services 

P. 0. Bei 707» 
A-KHI Vianna, 
Austria. 

Data, 11 MS «75 
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CONIfNTSi 

2. TOMI WOKINO KOJtCT H*i 

2.1 léverim -     3 

2.2 KM Mlint Mill -      7 

2.3 -    34 

2.4 VÄWWW wTfWNMffOVt -    42 
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1 
2.      lOTAl WOKING MOJtCT 

Obtoctiv 

To Introduco o controlly timet* and tntogrotod mointononco ivirom II I» roquirod 
to «loboroti a M>l*obk orfonlootton Urucruro and »pro»» n« canary, wboro oVtioi 
•né obllgotloni or« alvon loporotolv. Aftor rM» Introduction rn« «r*lntononc© poro- 
owton novo to ItnproV MTcH «Uorotod for four ^ <•*«•»•"' Í^Ü iL 
flea, hot »tool mill, plant mointononc«) hot to I» »itati« for fonoial l"*^«»1«" 
to Dunoi VbonU. Th« lyiton» novo to bo tuitoblo fer coautor P/^ûtotler> too. Ih« 
projet iHould b« odoptoblo to tK« orfani artton, dlopotitton» and production row- 
Hom of tbo «ntorpriM, 

H Âctlvltl« 

t.       InfermoHoo 

Comfctorlnf tbot *• pvt «W ond lb« ovoluotlon ©ro tho objoctlvo» of tbo f r»t 
port of Ino protect, Wh i>»p«ctont to ont» ^^^^^""^yi TT 
gm to notify about lb« objoctivoi and IrnWotlan. Horoby «voryono, **» » »n- 
torottod In It, will giv« ond rocolv« oil Informarían 

2.      Mpjhtrotlon of protont »Ituotton 

Works oro on 4 main oro» In progrOM 

1) Education 

2) Hot Stool Mill 
3) Moin tonane« Doporononti 

4) Control Offic« 

2.1 

2.2 

2.3 

2.4 

•ubprojocH «Men aro olio olvidad into fortbar parti Includo tbo 
m with " full particular». 

3»      Anqtywt 

of Offlonlaotlon», tMtom and doto of tubato!©«* bovolo bo «oat 
All analy»M tbould bo alroctod to: 

Maro ootoitoOi 

ilwtton of work, 

InorooM ofRdoney of «oniftnf. 

utili so moro ©frUlonlly tbo fobour 

modornisinpj of manaojlnoj an« 
t. 

2/... 
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5. 

im»» kw •laboróte for thorn« which or« glvon dttolbd in 
izo #tom to « uniform tyivont and report it for otcbton t, 

It H roorirod oftar docWcn to ofcboroto «M definito project in ttw 
« dttoilod in lubpcojoct.  Tho roady •*!•** mwM bt «wwnorlwd. 

IH      In formo Won WHOUH 

MCO comvltonti, 

2.1f 2.2, 2.3, 2.4, 

•twHtria, 

of 

IV     Ho»»» 

A controlly vjrwmirM   OMVVI  M*  w^WW^W wff 

Improvomonf of rojfojMvoj cowl, 

tmpjtovomont of OfojojMootloft of wont, 

Incro«« of mono pom ont'» efficiency, 

OOVOlOBMOftt Of 00)WmO)l  rOtOIVOt, 

Imorovenont of lob our efficiency, 

imerovomont of uflMoetion of oeyiomonm, 

ponlolllry to Introduco o vnlform oodt 

il improvement of werltlne, orto 

! 

Í 

V Tono ConejmpHen 

Drew up of tho MrMMviMd prefecto Kin 

VI     ItejorelMt 

Oèeor Qdntdy. 

, ttw. 

v. 



1 
2.1    EDUCATION 

i        ObjocHvo 

Tno ota of tho project U lo ortoMiin o planning tyito» for 
ovornoub ond tnvotmionti. Tho »ystom »Holl ¡rtclwdt oil normal 
lood. 

largo ropoir jobs, 
project pfenning 

M       Actlvttlo» 

i « information 

To oil manager» ami participant» 
Ilio obfocM ond nocwify of education, 

2. Dvtlw 

1) Proporotlor* o! the fngtldt oducotlon 

Z) Preparation of the Hungarian 

9 idwoatlon program 

on education diali bo reported about 

•lOrfB^LoMr to I 

materiel 

2.1.1 

2.1.2 

2.1.3 

III      Information Roieurca» 

tKO eomultant» 

Dimoi VeanO'i twpoi lonco», 

HCC material». 

IV     ftojwlt» 

All group» of leedor» nood the com 
certain lo vol of apodal knowtodlge 

V      Time Consumption 

Accordio, to 2.1.1« 2.1.2, 2.1.3 

iafawM*  flflflMflf!      iff fWMjMvv* 

VI        IMOMMIUì 

Otter Glnèdy. 

1 
4/... 
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1 
2.1.1   Tht Matorltl of »ho Cowrto to toé* 

I OUte» 

Tht mtrorltl of III« 
Wt)llt)tl IM)f IMtfMMMt t   WlUl 

•f I». 

to inciti* pYWMMpttj •? 
Nfl^fNt IP 

Tht motori«! shall bo »ho 
th> Impartant oarit af aaaa • •••    W»Y*' »Wf f    pati»    WT   WW. 

II AerlvltW 

Drew up of »ho Enfila »uh{oct mattar af ImfrwcHtw. (Atavi Ut papi). 

Ill InfiMiaatian attaurcat 

HCO library ana* initrucHom'i 

IV 

WBJH? maifwaftanca oouno 

V Timo Conoumptjan 

Earliait boflnninf :    lit Fobruary,   lt*a 

Uros» artétftf: ttf April,   1f7é 

VI wWpWKHwfw 

Finii Ojidoaa. 

v. 
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1 2.1.3  EoVostion programmi 

1 1           Ooloctivo 

1 Ä-Ä^^oLST'SLä.- "»•*—>'•—»— —«— —•»•» 

1 
TI» p»n mujt Aow DM Question «rottura.  MM il» uni lypn of «UM M éM 

SW^jÈoSriî'A sfa*'."* "*- ^^M¡¡- <£«. or* NM Hm« schodult CM- tho total tolootion programmo. 

1 II.        Actlvltlot 

1 
1 

1 •         Information 

•l'ASC.-"- ',0r,,C,',,,n,, *•" * ri»N»r^ <**" *• «N-«* «rf *• MMHlly 
Í 
f 

2.        Duti« 
1 
i 

1 1)         Drow up of toueotlon programmi«, 

2)         Draw up of m« litt of posticipo>h. First cimi. 

1 3)        rVopor n§ HM timo-toMo of tho court». For tho first clou. 

1 
4)         Imunriet of toehniwl moom oni room» for «Oucotion. 

5)        Doftvory of loetwr« for HM firn era«. 

1 IM        Information Mwurcoi 

1 NCO consultants 

IftstruoNon mortor. 

1 IV        tosvlt« 

1 
1 V         Timo Consumption 

1 
1 

IWilost boflnnlnf :           }tt Aprii 

Utott onoMnf :                  |§l AnfMt 

Oynol Vosmti hours:        410 

VI        fwsponfiolos: 

Otto» Càk*é>, Dotto Totfc, Forane Pili, Oywfo Kové«, 

v.. 
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2.2.     Hoi Hollino MHI 

I Obfrctiv 

Tho obn of th« project it to develop organi sofión ond oil nocossory systoms for 
monoging th« mointononc« of th« hot   rolling mill in tho fururo. 

Tho system »ho 11 bo oporativo as soon a» possivi«, i.o. thoy shall bt operativo 
without preparation of EDf programmas,  howovor, a btor convorsion to ED* 
must bo taken into consideration when • laboro ting tho systoms. 

1 

Th« systoms for th« hot rolling mill shall bo th« platform for extension of mo- 
maintenance systems for all mochlnory and equipment at Dumi Vasmti. 

Tho syst 
nagod m 

II Activities 

I. Information 

It is to bo «nsurad, that all tht ns cassar y Information on tho project will bo 
provldod for all thosa, who or« con corned with or ara influencing th« projoct. 

2. ftoajitrotion of prostnt situation 

Tho registration of prasant situation shall ba par formad in tho following araos: 

2.1 Organi totion 

2.2 Provanti va Maintonanc« 

2.3 Planning Systam (small ropairs) 

2.4 Project Planning Systam 

2.5 Work Ordar Systam 

2.4 Matorial Administration Systam 

2.7 Cast Control Systam 

2.1 Coding Systam 

Tho abavo listad will bo «laboratod ax 

3. Analysas 

projoct 2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.« 

2.2.7 

2.2.1 

subprofoets. 

dotoili of analysas ara contornad In tho mapwfacts. Cora should bo tokon for 
¿(notion of subprofoeH - avoiding porallollHoi and omission on important points. 

Tho 
coordination 

•/... 
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4.        Proporgli 

7ht propOMh oloboratod in wbproj«ch hov« to bt tummorizod for limultonoom 
suomlrtol lo  ho rnonoaomont. 

3. Implonontotion 

Aftar dociiion a prolfminory and a final elan it to bo oloboratod, accordine to 
suoprofoch. Whon thoy or« roady, the y hov« to bo »ummort—d. 

Ill Information 

IKO comultonti. 

f*roi«ct 2.3, 2.4 and tneir subprojecta 

Effettivo rulos, descriptions. 

IV lowlh 

Tho conditions in Hot Rolling Mill wil 
duced, «né, depending en ooulMIItloí, 
IM reduced. 

•o fintniMy 
tho mtintenonoo 

, breakdowns re- 
I cotti will «Ito 

I 

V Timo Consumption 

OV: 200 hours 

Sattedulo:        Utoit finiih en tho bate of msprejects ft on 31tt octeeer 

VI KnpontioWi 

vendo Jossof 

t/... 



- 9 - 

2.2.1   Organi «¡Hon 

I Objective 

Tho oim of this project li lo ovoluoto and reorganiza Ih« division of dut!« 
responsibilities of all managers (from maintenance factory manager to group 
•ri) In two maintenance shop». 

Proposed organizational chongas mutt raspaci m« overall organisation of tha 
maintenance function of Dunai VosmU. 

M Adi vi li as 

I 

1. Information 

3.1 

3.2 

3.3 

3.4 

3.9 

It is lo at onsurad,  thai all tha nocassory information on tha projoct will ba 
provided for all thota, who ara concamad with or ara influencing me project. 

2.        Registration of Frasant Situation. 

2.1      Present organization and structusiof tha two workshops beginning from 
top Is 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

3. 

Actual duty of each loader on tha base of organizoHon scheme, and 
deviation from job descriptions. 

Distribution of duties and responsiblUHtt, scopa of authority and 
tency of eoch loader. 

Way, degree and regularity of communication botwaon leaders. 

Present system of information flow, with the aim of on efficient management. 

The weak and strong points, thair causes, tha controlled and not controlled 
tendencias. 

Opinions and proposals from workers and leaders. 

Anaiysas 

[valuation of the present organizatian schema and structure. 

Proper definition and scapa of duties an tha basa al organisation scheme, 
finding out of defects. 

Perfection of scapes of authorities and competencias, shewing on the possible 
ever lappings. 

Way, and regularity of communi cation botwaon leaders. 

Present system of Information flaw to and from, with the aim of an officiant 
t. 

10/.., 
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3.6 Tho wook ond »tronc pointe, moir CCNJMI, rho controllod ond not con- 

trol ltd tondonciot. 

3.7 Opinioni ond propotolt from worfcon and loodon. 

4.        Proponi» 

4.1 Improvtmont of protont organiaotion ond ttructurt. 

4.2 Elaboration of propor dt fi ni Hon and tcopo of duri«. 

4.3 Improved porfoction of scopo» of outhorìtloi ond compotonci«, »Sowing 
no ovorloppln». 

4.4 Improvod way, dogrot ond rogwtarity of communication botwaon laodart. 

4.5 Improvomont of informotlon flow ond food bock. 

4.6 Improvomont of woak pointe. 

4.7 UHIintion of uwfol proponte from worfcon ond laoiteri. 

3.        Implomontorion (ptemning) 

Tho rotai plon for implomonteition of proponi» il to bo okdjomtod in two »taps: 

e) A preliminary plan on mo baio of decision» on proponte. 

b) Elaboration of final plant. THty ihouM moot mo following raqwiremante: 

- •eonomlc calculation», 

- rima tchoduling, 

• ronurot requirement», 

- roMilte expected, 

- condì Horn of Implomontotion, 

- dUtrtbution of ronamlWHtiai. 

Ill        Information 

NCO conn (tante 

•rennt organi zation »ahorno 

Job denrlotians 

"/. 
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Authority decriptiom 

DiseuMiom 

Project U 

IV toiultl 

I 
I 
I 
I 
I 
I 
I 
I 
I 
r 

An Improved ©r§pilaeHon idwmo. 

Prgporly rfofinoé tcoo« of *it»oi of ooefc 

Defino* owthorirlo». 

lUallzotìon of Information fate booh. 

Imorovorf ©»miiiimlo»Hon otiwoon kwoton 

V        TUwo ComuwQtton 

M(0:     4® Noun 

OV:      5t0 Noun 

VI 

II/.- 
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2.2.2  Preventivo Malmenane« 

I Ob|octh 

Tha aim of this project it to elaborate a compiala lyttem for pravantiva mainte- 
nanca of tha hot rolling mill, Including lyttemt for: 

- cleaning 

- lubrication 

- impaction 

- condition chocking 

- adiutlmonti, axchangt of parti one «nail rapalr {co*. 

II Aerivi tloi 

1. Information 

It it to bo enturad, that all tha nicamry information on tha project will ba 
provided for all thote, who ara concerned with or ara influencing tha project. 

2.        Hoojitration of Pro—nt Situation 

Tha falbwing ara to bt ragittarad: 

2.1      Kindt and tachnia of f*M. 

Prêtant contant and parfarmanot of function chocking. 

Prêtant method of adjustment! and axchanga of anali parti. 

Raoarcing and odmlnittratlon routlftas of paint 2.1, 2.2, and 2.3. 

Stata of fitting out of PM warkart with taalt and inttrumantt. 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

Tha waak and »trang pointa, tholr aamai, tha controllad and not eon- 
ôjralllalfi    ÉaatfâkâaaMhJllâal 

WpftlKf**   Uff«   |ff«pUOTn   ff/Vlfl   wVaWTCbW*   WW   f^bflHPwea) t 

13/... 
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3. Anolysos 

3.1 AnolysH of kinds ond technics cf FM. 

3.2 Analysis of protoni confont ond performance of function chocking. 

3.3 Analysts of present method of odjgstmenr» ond oxckonoo of »moll porto. 

3.4 Analysis of rocording ond administration rouHnot of point 2.1, 2.2, ond 2.3. 

3.5 Analysis of »tota of fitfinfl out of PM workor* with tools ond instruments. 

3.6 Analysis of tho wook ond strong points, »hoir causo», fho controlled and 
not controlled landtncios. 

3.7 Analysis of opinioni and propose!» from worker» and leaders. 

4. rrOpOSOlS 

On fho bast of 
ho elaborated. Thaso have 
attention art fho following: 

anal y « a «ries of sovaral preliminary proposals will 
to ho simulotod and analytad. Faeton needing special 

4.1 

4.2 

4.3 

4.4 

4.5 

4.4 

4.7 

Improvement and unification of kinds ond rochóles of AM. 

Improvomont of prosont contant ond parformanoa of function chocking. 

Improvomont of prosont mtthod cf od|usfmonts ond exchange of anali parts, 

Improvement and unifioation of rooording and odmlnUtrotlon roufinoi of 
point 2.1, 2.2, and 2.3 

Improvement of stato of fitting out of PM worker» with tools and Insfrumonts. 

Improvomont of contact between worker» ond I sa dor». 

Tht elaboration and simulation of 
ly with the 

is have to bo aomulfod continuous- 

5.        Implementation (plans) 

OfOOOPOfOO in rwe ii^pws The fatal plan far Implementation of proposais is to ha 

a) A prolimlnary peon on fho base of decision» on 

b) llaberotlen of final plan». Thoy should moot fho fellewlno retirements: 

14/... 
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t 

economic colcvkrtfor«, 

roMittt vi^m«*^«, 

OOnOltiOnt Of 

dfttnDVttOft Of UH«. 

Ill TO* ^^Pv^l^V^ v^W   WÄPoÄP»^o^PP 

MCO 

Projet 2.2.1, 2.2.3, 2.2.4, 2.2.5, 2.2.4, 2.2.7, onrf 2.2.8. 

PIICUMIOW 

Most I 

IV lUoults 

1. 

2. 

2. 

4. 

5. 

Motto* for kind» mi functions of MA. 

Motto» for contort ono* oorformonoo of taction chock W*§. 

MOMIOOJ lor oofuttmonti ond oxctonojo or OMOH oortt. 

feloB for «Vnlnltttvtlon routine« of point 1, 2 one 3. 

rYopotol for lmprO¥imont of flrHnf out of PM woikora with 
offionovvo). 

Mottodi for on imorovoo oonlocf (ooMouniaoHon) ootwoon 

MOW ond in* 

Timo Comumitlon 

KO:   40 noun 
OV:    otOhoon 

VI HnoomlMo 

Mil Pirone 15/... 
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2.2.3  Henning System («noli ropotrt) 

I Objective 

The ahn of the project U to estooltsh o »tanning system for planned and aecute 
rosain including: 

- information filât 

- coordination rulot 

- analysis 

- olfaction 

- scheduling 

II Activities 

I. Information 

It It to bo ensured,  mot all mo necessary information on mo project will bt 
provided for oil moto, who ort concamod with or aro influencing mo projtct. 

2. Registration of protont situation 

Tho following it to bo rogitttrod: 

1) Flow routât of information and batic doto nocoMary for planning of «noil 
plannod and acuto rapai». 

2) Planning process of plannod and acuto ropoln. 

3) Nrformonca imtructiont of «moll plannod and acuta repairs. 

4) Performance procatt of small and ocutt ropairs. 

5) Ttchnical control system and evaluation of small ond acuta ropairs. 

6) Tho wook ond strong points,  thtir cautos, tho contrallad and no« con- 
trol lad tendencies. 

7) Collection of opinions and proposals from workers and I to den. 

3. Analyse 

of präsent system registered, covering: 

1) Flow routes of information ond batic data necessary for planning of small 
plonned and acuta ropairs. Finding out tho difference between actual end 
necessary information. 

16/.., 
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2) 

3) 

4) 

5) 

6) 

7) 

Planning process of planned and ©cut« repair», finding owl the defect» 
of Ino system • 

Performance instructions of smo I planned ana* acut« repair», finding out 
the defect». 

Performance procoM of anali ard acuta repair», finding out the hindrance». 

Tachnical control system and • aluotion of «nail planned and acute rapalr 
pfnwmoncf. 

Tk« weak and strong point»,  ttnir cauta*,  the controlled and not con- 
trol i«d tendencies» 

Opinion» and propoial» from wcrkers and laador». 

4.        Propalai» 

On ma OOM of rho abov« analysas a :«rles of savore I preliminary propalai» will 
be elaborated. Those hove to be simuMed and anolyted. Factor« needing »peciol 
attention ere the following: 

1) 

2) 

3) 

4) 

5) 

Proposai for improvement of »mi II planned and acute repair planning, and 
of flow of Information ond basi : data. Implementation of a uniform system, 

Proposai for Improvement of pie wing procos» of small planned ond acuta 
repairs. 

Improvement of small planned o id acuta repair». 

Improvement of »mall planned o id acute repairs performance system. 

Improvement of technical contre I system and evaluation of small planned 
and acuta repair performance. 

Improvement of communication I etween subordinóte» and loaders. 

The el boration ond simulation of prop« sab shall be continuously discussed with 

I 
1 

3.        Implementation (planning) 

The total plan for implememoticn of pi iposals is to be elaborated in two stops: 

a) A preliminary plan on the base of decisions on proposals. 

b) Elaboration of final plans. They should moat the following requirements: 

- economic calculations, 
• time scheduling, 

- resource requirement», 

- results expected, 

• conditions of implementation, 

- distribution of responsibilities. 
17/... 
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Ill        Informotlon lUoawrcot 

HCO comultonlt 

fVojoct 2.2.1, 2.2.3, 2.2.4, 2.2.5, 2.2.4, 2.2.7, ond 2.2.8. 

Network plant, roptir «votati«*. 

Bopolr protocol». 

Dttcuuiom. 

rrOfOCt  IWMTi 

IV KtMfltl 

I. 

2. 

3. 

4. 

5. 

fejfot for flow of informotlon ond batic dale nocoitorv for pfenning of »moll 
ptonnod and acute ropoirt. 

MtHwdi for pfenning proco» of «noil plonnod ond «cult ropoirt. 

blot for th« intrrvcriont syttom of «noil plonnod ortd acuto ropoirt. 

MtfHodi for tno porformonco tytram of «noil plonnod ond acuta ropoirt. 

Morhodt for rha control »pram ond «valuation of porformonco of «noil 
plonnod ond acut« ropoirt. 

o.        Morhodt for on imrpovod communication borwoon tubordinon» ond laodort, 

V Timo Comuwprion 

IKO:    20hourt 

DV:      420 howrt 

VI Koipontibl«: 

•èli Forane 

18/... 
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7 7 4  Pr«j«e» PUmnirif Sytfw 

I Obloctlvo 

TM olm of th. projet U * «l*M* \Ü£¡£¡ffi £m* 
ovornouU ond Invostmon*. Tho •)*•» *•« Hi«»«*« •» """^ 
tool*. 

t 

1 

il 
1. 

Actlvltlo» 

Information 

2.        Hot*»«*1«" »* *—«• Wtt^Htii 

TWo fo»lowln§ oro to bo roffctorod: 

\)        Flow routoj of kifomwHo*» owe IMP« ••• 
jtct plomo inf. 

2) Plannlno. proco* of pro|oc.t ptanMnf. 

3) »•rfemwneo Initrvotlom of pro^oo* plo»*»l"f. 

4) Performance prœo» of profoot powwilnf,. 

5) Tochnlcol control .ytom «no* o*»*-***» of **•<* >*•""*«•• 

4)        Th« wook ond »tronf point», tnolf mm 
tondoncio*. 

lor pwPPNio, o» P*o^ 

7)        Opinion« ond propon* from 

3. Anolyto 

•f protont »y»tojn roflttorod, oowrtafi 

i) Flow rowtoj of lnfono»Hon ojo oigo 
|tctp»J»il»g. » «"**"• •*» *• '^ 
InformoWon • 

2) Pkmnlnf procon of profit ptannlfii. 

3) PtrfbfMwnot lno*M«tlof» of profo*» 

4) Nrfww^oo proooii of pto|ott po*»l**> 

5) TooSnlool oontto* *y*m «ni mm***** 

4) ftto woo* ond ftronf p»»«»»# *•* •»* 

•f pro- 

of tilt 

Opinioni ond proponti from 
It/.. 
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On #MtaM of Ih« otov« onoiym • torloi of sovorol prollminory »ripio h will 
^**  w^o^o^P^^r^W•    iv^o^w WPVw   IV ^W •*^MrBWOT VOT QflVf jpiOT •   T^MBfH» fMMVI*lfl §©•"* 
C«Vi   VfUVftVol   Vfw   Pi   PoHÜWfftf ! 

»••••I for Impro.ooitnt of pcojoct plarmlnf, 
OÄO OOMC OOVO.   MtplOMOntOflOff Of O UflllMOl 

ono of flow of tnNMvnotion 

I for l*pro»o>nont of pboninf proton of projoct ptonnlnf. 

t of orojoc» ptonnlnf ImrrwcHon iptom. 

co lyttom. 

f^HP   wVowolWoTVrVrl 

r of »octal eoi oonfeol tyHom one ovoluotlon of orofoct ptonnlnf 
». 

f of oonwownioofton oofwoon iwoorotnoioi ono loooori. 

one ilimjojrfon of prop—ti iKoll feo omttnwoiMly ébounoë with 

o) 

•MMÔHoloVooWHkôlAooWB    ••^flMbfMtlflMôa 

èoaéoal   ôfelooffc    4W    oMôfeio^ôfeôteil^AiôMk   jfcf   ^B^B^B^BB^    1*    am   k* 

A protMnory plan on mo feaoa of éxW«M on 

ttofcororion of flnol plow. TKoy thovtë moot Ino »llowlwf 

* ooonooHc oolcu lo t'oro, 

* rimo MnoowllnAf 

In 

oonoffioni of 

•ttWIOVf *Or*  Of 

# 

Htfoj, 

Ml 

USO 

fcofoot 2.2.2, 2.2.1, 1.2 4, 2.2.S, 2.2.4, 2.2.7, one 2.2.1 

1 

W. 
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Wwfc Or*f* 

DltcvMior». 

Vofoo? 

IV Novi* 

». Iwtat fof flow of invwfMMtojt wë note oirto now 
•«•¡•et ptonninf. 

2. AAokáoV^^oW    éW»    AMMfelhloMI    UMMMM    (êêÊ    AfAlAflè     alMtlllw 

1. foto for (Ht liwtructkm «yo?«* «1 »f|oct phmnlr 

4. MMROOS (or Hie convivi lyofOHt •no owHiovieft of 
OlBfWMftf • 

4. 

7 Timo Comumotfen » »W¥^P      ^OWP*» ^IWi"Op* ~ y^W * 

tKO: 19 HOMTI 

OVt «••**. 

VI -Ij     T 

&Ok*    oika^MÉkMki ^^OB    á^M 

Of Of0(0Ct 

tl/... 
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2.2.S Werk Oroor *y*ttm 

Oojocth 

Tfco «im ef thlt probet It to «»Mi* o fmkZ!*£TJ°'¿TÄ*". 
«cut« ropoir joo». TI»« lyirom tH«ll l««l«*l Information «.lo», feto tank, • 
•II noctMOfy form» ond potmonont ruloi. 

II Aetivitio» 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

1. Information 

It i« to to oMMroo. ftot .11 tho mvwn ï*Hf!lt^tì^1!liÌÌt 
mi in I àio* lor «M tftoio, *f*> •*• «•*« '*"•• *"w * •*• w»*»»'*»ieM,i "*• •*•*•** 

|,        loolitrttoc of Proiont Htuo»! n 

Hio folding   it   to ot rook toro* 

1.1 Irto *o*fe oro* tyttom for otomof «ne a«rtO rof*trt 01 

- oréon from intiái tho mill, 

. ortfort from Control Motntonmot 

• oratore from   owttlét compon •». 

2.2 Toehold of timo oitlmotion fe  foto. 

2.1      Flow of Infoimorior» «no* »arie «Mi naootoary fir 
oroon, üatlttloi, maaWiit oB*i filli. 

2.4 Karin* rocarolnt one oaiatoi <f of +•**«» 
for procomina «f *mk    ""' 

2.5 WvWan of \+ 
on* 

2.é      •* 

27      Ino waek one Uramj polo«, ti*»r 
aaafclaamflé    BBataataaMiaal . ffwf WW    PmWaamowooj *^mi • 

2.1     CM«*«» 

« of Mppty ***» motorio i me «jaro part» y for 

NM OOIIwOttOOl OnO 

3,       AoatytU 

3.1 Fktéfef «#t ma éMltlttwloi tt 2.1. 

3.2 iottiiitlofy oufoowémi ano f ooMty of 2.2. 

»/.. 
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3.3 Finding out tho defect» of 2.3. 

3.4 flnélno. eut the defect« of 2.4. 

3.5 Suitability of 2.5 for tho futuro. 

3.4 Deflcioncta» of 2.6. 

3.7      Atwiyfi« of the wook end •treno, »•*"••' *»lr 

not eontreliod lenobncloi. 

1 

CODIO«, (Ho controllo* onë 

3.1      Anotytit ef opinion« onë 

I 

ill 
ipeciel 

O* HoootH »f tho ebove «nolyMt o mim of «•*•*•! çroMmlnory »«ooooiH 
to ilotinTii« Tnoto novo to bo ttatuleted on* mi,»«*. Foclon needlne, - 
•Moniten «ro the taltowtnf: 

4.1       twprovowowt of »Ho work oreV iptam for »tanned ond «cuto repeir (obi. 

4.1      improvement of teehn»« of «me oitbootio« for (ob». 

4.3 of flow of Infomotlon on« batic dote necoHory tar 
inf of work or dor», itati«?!©», meehine dota RtaJ. 

4.4 hwoTOvmont of »tarin« rece*d4no or* ootainln« of dtowin»,  mtummm 
Horn ntcowry tar procedine, of «talk ore»«, coding »yttam of m**** 
ond tpere par*. 

4.5 bnpTO'ii'i-rmnt of elvietan of tab numb*« on* owr-hotaer» 
orooOMìn« of wetfe ordort. 

4.4 

4.7 

t of of «taffy wifb eartertab me «pere par* 

t of 

4.1      flit illiberali en one »ImutaHon of 
«nuoutly with (ho taadert. 

S.       wiptaP)OJitattaw tatam| 

Tho total otan tar majlomantatlen «f propeeeb to ta 

•)        A preliminary »tan on tho boti, of aottetaai 

o)        I laborer tan of «not ptam. ft»' «haute* 

eeanemic oaloutatlen«, 
rimo »chodullne, 
nomrot roo^lromonH, 
rotutt« OMpMtad, 
oottaltioni of twataaawtaltan, 
eUtriburlon of ntpimlWHtioi. 

beve ta be 

bt 

en 

Hit 

IV... 
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Ml Information 

IKO consultants 

Projoct l.I.I, 1.2.2, 2.2.3, 2.2.4, 2.2.é, 2.2.7, or* 1.2.1. 

Pnwtwf «wo* áMMMfttetien ropos I »or y. 

SsoHsrtos. 

®* I"* nynsoots ono cos? notoors. 

Dlscuoilons 

Pro§oot 

IV        Aoswltt 

I. 

I. 

I. 

OWNS sor wMv oroortno, of pojnnoo ono ooirto 

wwoioo* POT tfSOO ojMoioNon. 

fetos «or How of Monwotio* ono4 onte oota 
wo* orean, Mortiti«, mochín« ooto Moi. 

fetos for stork»* ricontino one ootomino of 
«or pfoccsslno, of wotfc oré»*, «oil 

é. 

7. 

I. 

I «or «vision of {ok 
of woitt oroors. 

^W^W   ^W   HipO^lr   Of MOvOvVOw 

OMInO, syStOm  Of MOOMnOI ORO 

ry «v oro» 

Ä^o|W*W»W^W OT v IMiVMMI 

>    «e 

lolOJÓM LJuîà OJS^OT^^R'^SNOJP     OOvOfV 

H/... 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 24 - 

2.2.é   wfriortol AewtnlrtwHon ***** 

I Oolocrlv 

TN« «im of Hill pro|oct U *oi 

. l-mln* *• pro»»* woy of m^rl«l taja*»« •«• •**» I« •*" * kipiw» 
low« 

- Ialino IH« orno* «jan** of »»tarto» **.*»* ~*JlT¿!!L * *<"" 
rooWtlon, o»toi»lofl of •!•* or* ëalotlon of oaooloto lt»*ontoríoi. 

- iMkio »Ho pro*** policy for ouy/m*t .par. oar* in oroor H» roàico cotti. 

- IttaaMlth o molorloi ptormlnf •*•*** eowiootoë to too .iwlotonoweo ptaoolof 

H AetWItloí 

1. 

I« h to bo omuroi, too» oil 
awléoo* for oft *OM, «I« 

1.       too****«« * *«•»* »»»*•»- 

THo fotoawtr* h H> ot rofbloroo*: 

with or OJO kwlooooi 
projet will ot 

MlOj WB piOpBW < 

t.l Matarlol »towao one HonéMof), loyow» of »»oro», 

2.2       Ooo»Hry of ^*¿«"ÍJC? ffl?1' ***" * 
•took Itvol to t*» Hot tolllof MM- 

2.Ì      oWyfftf fMoon of «oaro pawn (to oao|or*«ftoft wt* 

rotfttnot. 

liwoatorioii 

projoct 2.4.4) 

2.4 

2.S 

2.4 

2.7 

2 (|      oawotoai ooo 

In oaaooctfoo wMo* wo 

it flow or 

Tfco «oak o*a mo** po***, *»tr 

1 

2V... 
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I 

3.        Anolyioi 

•f 

3.1 

proton» lyihwnt rtfiitoroo1, wl* *» «lo* of ootorlptloftt, flow 

.2 

.3 

.4 

.3 

.4 

J 

Anelici of fl»*rtol itoroo» one Kon4llng,  loyovt of »toros, 
rovtlnoi. 

Anoipii of «uontltv of motori«! mné iparo porta, ëofotio* of oo»«ott 
(nvontoriot, tfeoV lovtl In tfw Hot Hollino, Miti. Ootoctlo* of ihortom 
mm IncrooM« ttooks. "~w" 

« >.,,tf,r<,fï,,H,li T-" * **• *"* (l" »"H**«**«« with ptofoct 2.4.4). Fiotfnf out tho wop of »fenoli fi ootlon. 

Awolyili of proem of »poro pot*' rontwel,  bnpwwoM of rtcoroM|. 

AfMlH* »f «iHrW »Iwmlftf tyttojtt In contwctfon with molntononc« 
pOJWlinO, tyttOM • 

ft»1**»,»* »WW^OftoHon,   tromport routoa,  flow of tmportotlon 
»•WOWWOHOJI, plpor rouHnot. 

•oi, MO contro? too otto 

Afiolyili of oplntom one prop oto »» from wwfcon «te 

Amiplt of int wosk one s4ro»§ pointa, tfcoir 
mm controllo* foraftonclos. 

^•'tíü "ÍT* •w!ÎTT#
l'*

i* •* •#v^' f*««»"»*"«'* »«ioli win 

Op**o»l »tooV lovof, é»tor»on, ro***»« of Hook tovoi. 

it of buytftf ptooM of «por« porn (tn co*{gncrto* wl* projoct 
1.4.4) 

t of porta   re nowol • 

of MStorlol ptavmlftf, wymm In 
^^•jwvww flop   v^VWm • 

wf Wl   3^9 

•«-**. ^tCXS.r*""' "~ * ''^•^,n- 
**»""•»»»' •» «•*«•*• ootwoon wojfcort one wooW 

Ü/... 
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3. H»»l«m»n»tion (ptfo) 

Vtw total ptan far l#*pl«m«ntaH«n •* ptwmmh \% H> *• ilihtwitië In *m ttaM: 

•) A pr«limii««ry ^nonOn MMU* éMf»i«ra «* piwt«j<i. 

M !*•*•»•«•« #f f»*»l ptam. TH«y ihtuM RIM? »tw feitawtftf rapir«*«*: 

- •«•»»•ule o«íeub?lom, 

i 
m 
KO 

*•*•* 2.2.1, 2.2.2, 2.2.3, 2.2.4   2.2.S, 2.2.7, t.2.1, 2.37, 2.4.4. 

W 

«••^^^•AHMíMÉ   MABBHÏ    HH    MBjflHNfe    MIEI'    MMMttMÉlBa 

17/... 
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è, 

7. 

hth% fir fiwttrial planning iyt*m. 

fc** ter fem*»**«*, tramp«? row*«, 

Ht*** fm m improve GOM**!«*«, 

*•* •* mm****** Infection, 

»V:      élO lwt*i 

I 
I 
I 

VI 

n/. 
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2.2.7   Cott Control Sy»f«m 

I Objetivo 

ct»ft,  in ortfor I» bo obi« to onolyM on«1 tvoh»tt rho eotr-earriors. 

•ne compilo rnii owt on 1»ñmé unito «no1 fwnetltm. ••#•«., 

H Acrlvltl« 

1. tnfonwotlon 

l^wL^tT^!ÍL!,*L¿, *• n^~fï i"«r*»ion °" ** »"•»•* will b« •rovUW far «II tnoM, «tw or« concomo«1 wit» or «• ¡nfWeln¿ Mio project. 

j.        *—htrotion of Proton t H Horton 

flit Mtowlnf It to bo rofltroro«: 

2.1       Cart »towting tyotom, «né Mbtfntftion, Horiittc», repot*. Wilt ntroioii 
•ET    AHflMAól -r-    —r      »"    •»    '   •   " •••»•• f 

1.4      Hio wot* «ne itroof pott*. 

t.S      Opt**» ano »ojo»tlor« from worfcort onë »«eon. 

•JPOJOOM roojwsnM witf) tHo o)M •? 

A—M» «f o«! ptonnlnj 

^"^*yw** Vf «OTf WOOimfOVH 

• «vjiim or COOT offnen Mr 
«•ft brook-wa. 

•I 

1.1 

S.I 

S.1 

1.4 

S.S 

•* •••••ifMpfy prawfMNty fff 

•To^oWtoml*ám «hl 

•••••jr!*!   •?   fHvlt)#f|   fjf   ¡«jfc y far 

1 

ft/., 
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4. PropowU 

On »h« botit of rho oeovo wm\ym • «tri« of lovorol proUminory propoli» 
will bo otoororoë. Thoio hovo to. bo tlmulotod one onoly*oo\ Foctor» noodlng 
opaci« I a »ton tl on oro »ho following: 

4.1 Iwprovomont of cot» planning t/ifm. 

4.2 Intprovomon» of cot» oceoun*«n<o ono control »y»tom. 

4.3 Improvomont of eoi» ra§ula*len iy«rom. 

4.4 hnprovomon» of eo»t cewmunloatlon botwoon workort ond looétri. 

4.5 llekerotìon «ne tlowlaHon of papotait inoli bo continuously élteuNod 
wlrh I 

3. Imptowfl»otlon (pion«) 

TKo »otol pion for lmplomonf»lon of ropoto« il to bo tlaborofä In »wo t»opt: 

•) Aprollmlnory plan en rno batii of eaoltlont on prop non. 

») elaborarían of final plow. Ino' inauM fooo» (no fcllawtng racoma**: 

• ooonoraic ooleularlon, 

- rWn« »choowling 

- roiourot roowlrom«nH# 

- rotult» «upoctoo*, 
- oonolttom of Implomontatlon, 

- «otrtbunon of roopomioilltloi 

I 
i 

ill tnfonnotlow 

IKO oonoul»anH 

Protect 1.1.1, 1.1.1, MS, 1 1.4, 2.1.S, 2.1.4, 1.1.1, 1.4.1, 

Coo» atom, foonwNjl one4 epato pur» •»* efeoft *••) 

III»« 

ene 1.4.5 

StaWMtlca 

•v. 
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IV twwlH 

1. Mtttw* for Mtt pbnninf. 

2. Mttiw* for «Mt occounfonc* «nd control. 

3. *•*•* for refutation of OM» ctafM. 

4. Infoi for catwm*icorion »ttwwtn toaoWs «ntf u*or«-|rw*t. 

5. %*•»** »*•••• •*•* requisition of Infermati«« m* •>*, for «pply 
oflDf wltn »«Je «ite. ' 

NCO: 40 Sown 

OV: éJOhou» 

VI 

I 
I 

it/... 
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2.2.1   Coding Sytlom 

I Oolootiv 

THo «im of iMs project It - oi far m poulbU - to tlofcotvto on integrated 

mochino Identification coding 

moterlol ond loort port coding 

oquipmont coding 

• drowlng coding 

won of dor coding 

FwrlKormoro,  to* coding tyttem novo I« covor oat» •lifriovtlon and onolytoi, 
oojofrlnory brook-down rooordlftf ond onolytoi, febour owoll«ootiom ttc. 

II Acrlvitio* 

1. 

II it »o oil 
ior oil 

t. IjoojiitroHon of »mont Sihilion 

2,1 Godwtf fytteO) Of IMWiHfMM OH OO^flOWOnH. 

I.i Coding tytto» of IOOTO pot*. 

a# vOOvftg} tywowi o» oroorton ono www* wwtw»»» < 

• •O ÇOJdwig} lyifow of wow orojoiv« 

•V UMJKgt •yWWH   W   WWwW»W# • 

t.é It IMI io to Mifdioi ino iodine tyMtm of 

y InlonwoHon on ttto pro{oc» will bo 
wlnS or oro infWoncing Mio pro|oet. 

gjwtWHooflom. 

»/... 









I 1 
I.I Ména Mí MMIMMMII. artMtfan al 

1.1 

1.1 
•JW/P^PWW^VtVÄ   ^P^WB   JP/VJP^V•* • 

1.4 Ml ONBttf  VJMVCVMP^ vf BPPC»BWStB§ flMV 

I.S 4 Mil« il   ftf   a^^Hi  iMtam   -f   -W VWWWpli    •PI•Wf*•W    W*   IWIlP'PJI   •PWJP 

lé • i/iii «f f .é, iMitrtw «f ëtW^iwit« «né pMbtoM. 

!• *m* 

It *• 

f 

(\.: 
MMMttm     M#    EMI    ¡LILJLA 

t 

# » pi •itoli» y pi» 

* ilwiiHi»  af *«* 

•I PN*«* tl  I« 

• *M 
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1 

KO 

._ 1.1.1. 1.1.1. I.1.J * i •• •••••» »•••* »•••'• **h *AX 

t.ZÍ 1.4.4, 1.4.«, 1.4.4. tax 

ty      wwiwi 

VI 

WM »W fcr«N«f 

W. 
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1 
ft *BW^_^M^B^-A  I fai II 

OH—** 

pneu*» »*a*»Uf vie laatiiiawaaii |aa af tf» U»r 

1» tptaa» ataM IM mwmmê a«a»ty ••*»• »**«M«f UMIH. % *a*»i 

aa* «9 Mur« 

I. 

»•• -* 4^J——   aa^   §lM»ill     ^^M   ^MII    t^^M W   IM  RMMiM| WW BI^IIWI  iwp ^^w»  r^^< 
MI •* ivUM « a#*r «nlMwapi «I *» ftjctary 

If to » et «murta, ttwt «H UM   IIMW) twajwwita« mfm ara|««« **H jm 
an lirt ter «It 

UM ialina«!» «f ara««« •!*•*•* *aM aa palmad In MN 

1.1        OtpwlMtlWI »*a*««f 1.1.1 

1.1      MwrntAf tMtom (mai«) ar«#«t 1.3.1 

2.1.1/' 

i.i yt 

• ••     piaawtwa, lymai iaawwip 

1.4 
l.S.4/1 

^"amlto*"*»» at**»* 1.1. V» 

I . tor «taVwtm *v» piafan t.l.l/t 

1.4     Wa* «HaatMty tjatan (pawiitt a»a|an 114 

17     Matarte! aÉalMitnHaw or«*»«» 117 

II     Cm» «wft«i at«*«* IJ.I 

W. 

i 
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Hit áMsMi tf ^» WPflp^^HP»^» •    % 

^Mittwi m marnami 
if   M 

I« It it 
M It fet 

NI 

«O 

• ••»   m »w tHfl MtC 

I 
I 
I 
I 

*t fwTttwi I« 

• **M 

IUI «B^MIB ÑWI OWI St 
M*l «* «tit fat 

«*»!•** km SI* t    »w»»» 



1 
LU 

mé 11111111"^ •* «Il MMfM (*•» *•» T^TJVfT* 
«*»*•§• mm* rmmymn mm IIIPJH «rf^MMtw «f *• mM*!*«! 

M mm «vitto» mi étf*« 
» mmm mwÊm) m h» 

A*H<4tM|i 

I.     

L 

t.t   â«Ni ***** >-t!!~ *•»•••• 
f*9MjNM ••* P* •••»•»»•*»• 

l.f     ftot*t mptmm «f lato«»*«» M»«» *W* mm «In «f 

f à       iM «MEt «Ni HNMIliMlf  II»*» 

17 

S.1      %mmw#m mû m» 

I.I     MMW •>.!*• * 

I        ,J tâ/f****4""*********** 
I 
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1 
M    S     W        IwHMftUMi     m&JkAMML     IMMUNI f»f*f '"»"l »reg1 W"l 

1 SteËa. 
paap)   IP*   ^^RF   HVIW'    »P   "P 

IWPnS   *•••    UffffIHV^iff  W IMBtfk¡MkÉ«Mk    ItaMBna     &A    AiA    liai*       ^M^    JM^UMIAA   A FVWVfWA   PH^w   ft»  IN  ÜRii   W  WPrlf1| « 

«I« 

•I) lilt 

WWW•! 

I. 

It   II 

I 

•ft*   An    AJL^^^A       ^^bm   «Mdh »4* 
•PA   flat   BHA   aafl^^flMfei   ^^Èl   BMI WPH   PP*   PIPP   pPPPMPP*    Pftfi   PJV 

PP7W    PP^PPPPPPJ^PIM   P^PP   ^PlPPPji 

I.I 

M 

t.J 

1.4 

iJ 

f.é 

t.* 

IJ 

PPipjiPPJPMjPJpP* PJT PUP» w 

AWtfWte^mak aaB&Mte   alhamí  Éai PBWPPPPfVSjp  pPPPffip   IMBfl   ••I to 

•f 

*v. 
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•«»tMIri«), 

S.I      if*«* •> MWJMH«! 

l.S     Pmtilt» *f mum «f 

Lé        DtHOl»W 9$ «NÉNJM  M* 

1.7 

1.1 

will"    HPP*wWff#»  W* 

•f wMfcl 

I 
I 
1 

Swim •>•••»« •»• ** —tNirtiw. 1fc»y #*HJ 

•f 

•f 

•f 

•f 

• Ml «IMI   aadM^tlM  «I 

4.1 

4.1 

4.S 

4.4 

4.S 

4.4 

4.7       UftMMMvft •» wHwH 

rtfklfvlwft #f wvfc •fvkMf p^mcin* •» 

.  »* 

Il It «• In N» 
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1 
idM *""*<* *»«•» <**» ÜMMoi *m 

I JËSSË2L 

mm   ^mmmÈ^^  mmmm^maum 

M 

•ctWJry. 

_-gB?f*""tl 

il It 

•I« 

• é*tH 
•fuit »fen in ** tfctlm à*-., 

1. 

It li It ht «m«*, *at «N *» 
far «II »MM, «fc» art 

I. 

I) 

I» 

3) 

<) 

?» 

w4M 
««• art «tMMl «f* «r «• IwHttttwe IN 

•f trt«iwf pi «Willi   «f wt«kly tptialty »fem fr«,, 

tf y »Mil wllli «*»*•(, 

•f p«M»f 

ttf   Mtf^flAft    I^É     ^éIM Mât i, m, 

•Ml ht 
«•1er «nfe« t ëMatiti tot 
• At  MtfW—Uli «f  llvfaM 

"^w •^PW ^wj? «MVI mp 

i) 

t) 

i. 

h it ht 

•f ** 

FtlW tf 

»  «w»# 

«a/. 
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4} MHNM *PW proci»» ty m W9^m 

ft       Uto of rmynw, totoit «f p* 

Wr    ÏP»    ^^^k^F*|P^k^to ^BT^Q w to tMMpMS •% Hiww MHMpJtiw fMnwt iw P*JPWI#P "**» ^^^t... 
HlHt *t ito MNlWI ftoiJp *"** *** *!•••* pttlM •» wÜ "toP** *x_* 
MMBt  •! Ito torti •? PMIMRS •••% •*•••• AUS WE IMflPW •» p»w*" 

è) 

i 

0 

lot«. 

«I •vu to 

el 

0     nPVw   ^ptw   ^jp^www^iw 

9 

•f wtWli*tot «f • 

I. 

If  IWICWTt^Bi^BW cw 

•f t*«P«afc U * to 

4       A jHMmmmy ptot •*» «to toMi •» totlito» «M 
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I OM«c»lvi 

ffW Wl •»  Nnt BfOfBCt  ••  IB BMBiytB  NMI pfWOftt  IBytUt  *   MCIIMNM 
BH^BWB^BJ^    •B^BjB/BBjBj^BjBy^B^B»T^B»w   BJB^B^B^B^BJ BJ^BBJ  BJ^JB^^'J^P^PB^WV   ^V 

A*fMH«i 

I. 

1Kb tt tat tmtivé, Ému •»» th« «irtwry Ui<BimHt«w on Hit pr«{«ct will ht 

fftaMBft*^BB*âl#hA   A£   â^MBMBmÉ    tiek^ftAl^^ 

l^tfl   Aí^ÉHh^^^^B    tft    BA   a^A   »^i^BtAá^BW^BBt« 

1.1     Ml dbiframt «ne «wUm \mmn tiimmmtim. 

I 
I 
I 
Ië.m       ffVNpwwt •? 

H n mu y to (A 
1.4      Tiwwpuf-too «f «ml» mi faclliti« (winch, éynam, iwmlwum, etc.) 

_ 1.1 hmmrtf ««te niwpwmlBii facilitici «ne tmttm * wwitl 

I •*• 
l.é OMM capaciti«. 

|4t   7 flhA   MBC^B^Bì   ^^^|   i^^.   a^AaWafc       afeaBaW    Ji^BCkMaBtt 

S| A^«!,—U  *4     

I 1.1 Mcly* ff Ittrn 

t 

4tV. 



1 
l.i 

S.é 

»7 

Afwtyife ©f r*#n mem   ©f w»to m m 

Awlyli «I ««ni MpKl»y. 

Atwtytlt of Mw wwk «ne •*«*§ p©4«*, 

t IKìIIH«. 

Hi©  CWwO'H« 

t.l      Afwtwte ©f ©pU*i©m «to Pf©**©* *«* *^w« «to 

4. 

I 
I 

On Hit toal» ©f H»« «to*© «MIM« <t mte ©f «tv««*1 ©f©»totojry pripMali 
«IM to IIéMM. Ito» to« l© k© ito**©©* «ne ©fwtytto. *•©*•« «©•#"§ 
•üy ©t»©»»!©* ©r© Ito Wtorfm: 

4.1 Ufleal byavt ©f «MMMfMry 

4.1 Itort Mimpwt f«trt©i. 

4.S tu*©©*©* tnwipTt u*»IH. 

4.4 Tiwwp©rf*l©w ©¥©HN»§ »• •* -M% #>• *•* •" ©»itoi«. 

4.5 to»y ©to «ttott© *©y ©f ** «p©r» or©*»*©. 

4.4 l©o»l it©m k«pt (fl §Më ©«to. 

4.7      Oo©4 ©Hy«lo©l ©©nétto* to w©*«i. 

4.1      fety ©i©©mml©©t*©i» tolwow ««k©¡ ©to to»4m. 

ferln* •©•tefwtkm ©f ©rap©»»* tto> itovM ta© ewwHti "p^^l*** 
^riufií. MMMT. If In MIM ©IMI toe muMrmy will r©éue© Ito panlMilty 
t7©*3*l»7« «meto* wwtotoe   4*« ¡«to©»»to» *wW to •»*•* * r©- 
««fui©»© ©f pr©|©ct. 2.3.5. Ito pr p©»* •l©towj<rt to* «• 
qdimmH •t©*©©' in "VI     A©*!** 

Sfc©HAk£áH©^rf©4©ltoM&MhM t      WfylWP^wy|W 

Ito   ©*l ptoi to topl«i©*»H©w ©f p*©p«»©»i li* to •wtoi©Urf ^ 

•)        * pr©ltotoiry ptoi m Ito toilt©f ci©cW©m •* pupi»»». 

•)        ftatorattot of««tl.to..Ttyi»»üM«H»*i WW**»* 

- ©owiwlc ©©Icutol©*«, 

- »to© utoánHwf, 

• r©MMTC© r©©vU©m©n»», 

- rwvtfc ©«ptoHá, 

• ©©tolttow ©f to©M©i#i4©)H©rt» 

- átortto*»©* ©f r»ip©wil»OW©». 

47/.. 
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NI       lui 

KO 

*•*•«* 3.3, 1.3.t, 2.3.3, 3.3.1, 3.3.7. 

IV       MM»* 

In tmb of till tor UM 

•f • M •minili lumpt* tp%imm, In 

I KtfM of IfGMplft iNittffGif 

•f 

of 

WO:    19 ttttm 

»V:      3 

*/. 



f.l.yt     T-toltt> Pit fflwtr **Müri 

> Objtttv 

At^»AJ,piaxrsttttr,'=î5^--*-Hs-- 

H it » ht tmurto MM* «ft mftiMtHtw ntc««ry M MUH MM èri« «t 
rJJwT Omm^m ImihiMái^ litem t* MM ««« tttffcito» 
ter mrvoy of èri« w* » o»»Mct hrfwMtMo i. 

I, ltdllwritn of Mnwt Sltytion 

da to to pwt 4M«I « MIM tt MM Hwtr, «tr rapt* «të MM Wririm 

1) MMMW« opielttfy MM <**»«• of ooefc »tup • 

« tttot k\né of *•»•, «Hot», flwnvw <Mtf Mt«to*lot» ft»octl*tty trt 

9        ttttt* locHwoMfloi «ft mto «t *•••"» oy rt* frou» - «Mch 
lo#« ovo «wvlHàM to ««lit «Met tv M»H »•»•. 

4) M *wn of pwttttw tné ttñriHt* Mutili of MM **to ****** 

3) *»» rtfltttn MM ttolwoMfitt t»f to** «tort MM* orl#n («to ton* 
It tvtr). 

4) M town of utWwrit« wr MM HUM boinf of tto «McMn*, «JM» 
«ritti ttr ««it of MM («M t* tMM tolti, If iMtt-try (—"• 
MMMfM). tot« of 2.3 4 MMUM ht u*ot\ 

7) M étw* tf wtok «M4  tont 

D        M town ft»*** of «et» «»tflwltwrMwt «wj of 

t l,       àmvm 
\) Ito piran t ilHMtion toi It to >M>y»oo «ne tUlinilto. 

I D        it *t*W to ttwtpto «tottor IMJMMI ono iwMtonittl md «^»tolt 
«mptloi wt#i MM m^fwmm tf §lvon tuipiiti. 

! 

1 
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1 

^•wwwttjf«   MHJHl 'Mv MwJM M wf§ pPWMMpw^pMt wlMtMMV NM M MI 

4* 

4Et É^M*^^^ÌAM  ^^^^A  ^^^^M^^ft^   ^kf   ^^^&l^|  ~_^_^^ÁVáa^h—   ^•^^•^•••k^uM   B^BM   Atk   itti  ^MKÉ^M^^ 
•f WPfiy  PW ^Mnrlfj   Vf   wwlwirf-j HWPwnü   VfPMPi   nV  ?w  wW wrwVVyVwVi 

wj* Pwww   vrinWW  fWwf   ww   1?^P   l?Jww"wwwwP   «w»   »w   ww   w"JP*w^^pwPi  wl 

w^^ww^   ^P^H    »^PW»ww^PlW^M^* • 

r ^ WW*   wfww   mV«   Wf'm   *wrf   "w   ww   wVwwv^PMPw * 

wP w^*JHpw»ipwÄ   ^WF   ^PW  W   wP^PWw^*"t^w^^pjpw""•l   W**W   ww    ww*wP^w»w   vwwVV   »w   tw   wW^^Hi < 

4. 

On iw taatfa ti mmfym, **•» artptjtfe *twt 

1 • 9 ItwJWtilttw or ••••ttyjttwl tf NWJNWÌWI tatf MMNI *»l 

S - 4) sV^ttat*»«* oí pimtwii nominili \* mém * «Mpttfy RHÜMwww  wf piwPW 
•Ni » rw»N KM 

4) I» rtnovt «MtMly •* «ttHw« tu «t, la tony atw «téìlwti if 
•r it nwttwi *» IMPWUMIMI II 

wf 10 wVMifMtw IWCMTO  WM*JH MUMP wfiMwwtfMI (fMMIwMflfiwf  PMPwf). 

wf ww WMMNfy   ww*K WPVV WPQvf^p pwtlwVI • 

•)        Piipwli ttc. 

Ww Vwfflwf   ww   pTf^VIVII   VW    "f   ww    wSFvvww  www    f?    IUI    vfwwjpt   vrSflpw   fwwwTwwwf 

•tttw* wMdh tttwr wt NwJt mné mn txttfMwJ »y Mw Nwafamtii 

^RFf•w*»   pPvW—Pw9wW    *w   wwjr    VWW^NT   VVW^PW'WWWWW«   VWV   WWWW    ww^w   IPWwTvVVWl   w/wwwJ    lfw*^P»fPw1 

•rwwwfW   ww    wwÄ*jn    ffwww   wwTwwfwww^Pfww'ww t 

Ut        »unirti (tu 

mo 
2.3, 1.3.1, 1.3.1, 2.3.4, 1.3.4. 
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S) 
1 

i.l.VH   l«*m*jm* 0*M«t (»NtouM *to) 

< ON—»<»* 

II» «to •* **• «wfctoj p»toj« *• * ** "figgg* 
MM*«^MI Ito» I« «3» » MM *• •*•*•*•«•• •» 

I* 

I. 

M II M to «NKi fto* «M IHIMMHM «»««»*"• Ito « Ml 
«ftvt I» tMtpfc)  «0» «• 

Nil» to pit é*** «i MteK*: 

I)       Cw»cto *"**v «f p«MWHH« «f #» fe«vtoj»l »néitrt»» 

I)       ttto* Mto «f è**Um mémkm •«lito*« •» *• *»#• «•*•«• 

D        *to* kiné •* «w*l<» «wlt «t «WH** ter pwimlwi «i «** «• 

4)        Munin mé émmmkm ** «•* of «— «id t—r ««M <*i* ifttflwtfe» 

$)       »«H* to/-«* to» «m, <*•» 

Il       tttot klto «f *•» t—toltiti« m lmm*wi lu ito to* I - t 

7)       Wtofc «to mim Min» m < »-- «— te ^ x^|^_||^^ 
VIVI   WWW    Wr   ••    ^WPI^WIWWV^W 

L 
!)        Ito mwtlty «ne tfüctoity •! tojNmtojl« I« «• *•<*« * •*•*!«•*. 

1)        It tfwvM to flfwtyito If »••»• •* étvlc« «r« u»-»-toto. 



- è 
» - 1 

1 

fi 

4 

It MMMPBhÂflMMi    AMI ^^^-jâJ    |o^h     ^•^B*^a^Mo^Ba4    .^AM*    IttoÔ»     HW    OB^MoaÉBklilftÉâBOl    gmÌ^**m à^ 
WVHPV9J   1PV   VÄVJWVVVJI   WV   »W    tfVJ   ^oVVVfffvVVv   plvfPfl Vy 

M;    CvÄJPfJf    Wim   WPJ  fVf  MVvWtvtttvt 

Vvvf 0f wtv fMpCntfw) %» fttj •* KOIMIII» « t« Itvtl of 
pire • itrItÉêt êmAé ht oiwrtyitt. 

MMMMttltV4 •* #fllCHW€Jf nf  tJt 

ttft OtmtJMm   VttJSMM WtW ' MtMOJt*«<ttft ttVt tj M tfltiytBt 

MROVyVII   •»    «^••M   WW   WfWft I   WWff.**« 

mWjmi  V*   OWWOmwPI» OJ^WH   WW   WWW»» •  •^W.fn^W^WfVV wnv   r»f» 

||R tt NPt O* *Hv •••V» mwnftOnO 1 WWfM POH PniWW OrOwwwwll will 
i mowi ww wo wo wnwvy wm »'*WJ wfwwoji« m wwwwwrw/•  •»»• iwMwwinp 
m OWtlOwWwrWjF   CVnpIMvatf 

1) 

4) 

S) 

t) 

7) 

1« of 

«4 mol» art 
^•aiyMJHft   w*óT   4OWBW* ÓJO^M 

If 

uo-to-twtt, rtcoMfrvctftn or 

NutwJtl of mmm macMm-kot« oro mort up-to-toto, if 

utility rat* of dit macMrwi parc wwooffc mort o/itomatieolty 

IncrttfinQ t• afWclawcy oy itorcHIrn ont tmattyir?o, now tochnoloojlo». 

Ifffeitnt modi f (corion of w*»fc ortë itroof potati. 

EMOI ino Non tacnnoloflot pr-iattM by tHt poTwnnolt Tnt afftaay orati 
or »Hot" Imtow Duflol Vwrt« Kovo te bo »wwon Into conilwwforfon too 

S, IntrtovcHon 

Tilt ortfMtU Kovo le bo corrlwä 
_-^l^^ll    AOrik     ^01 l^lh K^O^MfcaoSO^I     d^twitt    4BSSB. •rvvvvjni vTV   Vf VMf?v«fVvv   W  Vf« 

i tnt finti ihooo II rtochow, occvrrinf 

m iBfarmttltfi «tçowrcot 

IKO cornili tanti 

2.3, 2.3.1, 2.3.2,  2.3.3, 2.3.4,   2.3.é. 

MtFHNH CftOOrOttw   lt)CHWtltJlttl ttO( . 

Dltcuniont. 

Projoct mtfloftr. 53/... 
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lo»tlor. «4 «i^iiipi^^ li i»»»*** •»» *M«f fetori M«»« «> 

Hm k*mt**m me etiocHon, 

TtoU 

II:. 

VIM 11n« far traiwpwt. 

11 InfonoiHon 

It tW*d et mmmé #»t m* U*mm*im eoneemk* ¡» *••»«*• •*•" 
erri*» I« «II ptopfc «ko ore umpelent «aë eewtd Inftyenee *» project 

of Pro»»it tttuetton. 

1) The rote of uHlltetlen dwuld be meeejred of »Ht work He* end e 
dioerein Im to bo «••• *•* *• f*»*»»»- THt «wirtwnt eNell •*- 
torri wl#i 3©% of Ike worker». 

2) Collection otri meoojrojiient of IOMM eccordlnf io coûte». 

3) Meeeirement of timo utlMeetien of mechlnei ere »tiled In Mechenlcel 
orto riffor Snop« 

4) (Group leedor end foremen eWd onomlnt). fcemlnotlon loedlrtf and 
worktnf methe» e» wet« ot work Hmo utMeitlen of «roup Ioooor ond 

5) Week and itrone, point! * woll ai controllo* ond uncontrolled tendencies 
novo to bo determined. 

(é) Hoove* ond propetcli of work1! woorlnlonoont ond of Mi peroennel 
ihould bo recorded. 

F 

55/... 
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Anolym 

() Summiit of locteti «Meli éooroott «fflckmcy dottrmlntë by tin» 
lt. 

i. 

I 

I 
^ ^ Anoty»<l of OMMM of (MM, 

w 9 AnotytW of OMMM of foUurot. 

4) It oW4 bt twomlntd oiwiwr olfcrtom one InttrucNoni oro »•!»- 
bjotwy onë uiwèlpMom. bttorlooklnfi one •'«loppi noi •• woll M 

H S) EMOI (notion of Ino now tocHnoio%y> 

m o> Anolytíi of propotots fivon by work'« mporlnlonoont one Mi pertonnol, 

I 
I 
I 
I 

| 3. MrooWfn 

Ino Mrotfuetlon pion of propotolt oecopteo1 hn to bo corrió«" out In (wo stop«: 

I o) A protimlnory olon tfcouM bo eorrloë out o« tno monopmont occopknl. 

• b) TKo flncl plon Involvot Mio éttellt utitomi» far Ino introduction of 
Ino oropoMlt occoptoo. 

TKo olon hot to comply with Ino foilowirtf roouíromonH: 

economies! colculotioni, 

^~ Hrno tobio# 

• romite OMOoctoi, 

dlttrlbuHon of rotponttoflllte«. 

Tno Mlowlnf «eteri oro portewlorty oontfooroblci 

1) llobtrotlcn of propottli lor bottor u HI lot Ho* of work timo. 

2) IlfatlnotJon of teonnoloflool «octer» wKieK htnáor utlliMtJon. 

3) fiopBOili In oroor to Jetroooi loom tworpeo' from wolHnf one follwro«. 

4) Strnptlfieotlon of Atrio« of 4w OMomlnod loooori, otoborotion of o 
pr optiti concorolno, tho content ono* Ino uoffulnoM of »Ht work. 

5) Inerooji efficiency by «torchino, one employ Ine now tochnolofloi. 

é) rVopowl» of work's superintendent one hit peremneJ. 

1 

Sé/... 
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i 

IKO 

2.1.1, 2.1.1, 2.2.2, 2.2.S, 2.2.7 

A áwcrtp»!» oí 4« (bramen'! ime kit 

• ilUVHW KM VIlta'nuNfft •#  INO WWII 

An Sfai mtt9 *** ***** ****** •* *• **•/*«• <M<vt mi ftwtr Influye« 

IBI T^MffmrTC. 

IKO:      2 men/howr* 

DV:        40 Murs 

Zol*n SwHftr 
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2« 7      ài«^w^ A^bMaltei IMMIBBI 

i 0>to«H* 

II» •** •< 4* pra|Mt U *¡ 

»» pram« Mr •* —»»Hi *•"#»«• «ni i«*«, ** mêm » ta- 
ll» «. 

Iml.w 11« pmwit •*»*•»/ imwàm * m*mk*% \m mém * 

•(HNC «Mul w»nHwwut «UM. 

M Àct.vtH« 

L U 

It *• » I* mmmà, IüIN*I   •••» I hifcnwWw • *• P«*** •"•*• 
•n.Mrt •» •* il»» «•» •« mnnnni •** « «M («fetm«« ** p»fKt 

II 
A» f»H«wfef It I» to ifliOrte: 

2*2 W^Uffl* ^•••wHi   PBWWWp ^WW 

l.l 

2.4        D»<«tt«n 

2.5       Dmifti«» •* pa** rtyttu», 
fttat,   

2>9 «•• VNMI #JMJ 
c«n*oH«a 

2.7        Optai«» «ne »ipiili fr«n 

2 ft flanir latían al aaÉtiMl 

IV. 
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1.1 
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«f 

l^Lil<   ma 

i i. 
O» *» •• k tf «• «to* 

übt 

ff  #«0*  V|F  CflRtPWNftS 

^*    ^uB.^^—^^    ^J 

I* mem *• to» *t«t 
«ni mmmml t» il 
tht «• »«*Mti. Ill« h t 

ttwtl (Ht»** t4 

fa*« tt ht 

^ttBj 

UllttMltan tf MM 

\m fctt iHfti 
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2.3.1     ÇcttCxHiol frito* 

I Çfrjn*'»! 
TK» aim of Mtii pfopxt II t» «(oblitH o eott centro! o/itom for mo cotti in 
Hw maintenance inap«,   'n w** *• •• •*•» *• •«•%•• •"•' •*•»**• tho 
«••t co» 

Tk« sys       shall inclue« cot* orlflnotoo1 by labour,wotoriolt, machinât, ote. 
•fi« compile tho* cotfe on attlnio' tac Horn «ne fonctions. 

1 

IL mctlvititt 

1, Infirmo Hon 

It U lo IM •nojroa', ttwt «II mo niimory information on Mío profoct will bo 
proviaool for til (not»,  wno am cancar nao1 wltn or oro inftuancinf ino projet. 

M* «fat**«* ff ^w y^fWf" 
Tno Mlawint It to bo loflitondt 

2.1 Cotti arifinofaë by work h ntocnininf one Eroction map. 

1.2 IVtunt cott control oral onoiytU tocnnlei. 

2.3 •apir routine* (In flow •loyom) concorninf cott onolytU. 

2.4 Prount dototlaoVtCM of fact finding one ciawJf lection of lavorai cott 

2.S 

2.é 

t.7 

2.1 

Mow li tho monooomont holpoa in tortine; farther moaajrat by tno 
axhlbltod total cotti •• Inf ormo hon. 

filo wooK ono) mono, poin?t,  mjotr 
conirolioa tonoianciot» 

, ma control loa and not 

Opinioni onë propomlt from warbt» one laooort. 

Catino, e/ttam. 

\ 

U. 

1.1 

1.2 

1.1 

1.4 

Antlytli of coot orifinatinu foc ton in tno two worktnopi. 

Anolyili of pr aunt cott centrai and anah/iii tochnict, thair tffoetlvonoH. 

Antlytii of uiwaiiwfy motion* In popor rowtinot. 

Aoilyiii of praotnt otteilemaoi of foot flnolnf oral clattifleatlon of 
•overol coït compañón ti. 

61/... 



r- 
i 
i 

éi - 

IM InfonotHon EOOBWCO» 

IKO 

•rojoc» 2.3, 2.3.1, 2.3.2, 2.3.3, 2.3.4, 2.3.4, 2.3.7. 

Coot control «/tlom doborolod In nane. 

farli« Intfcvcriofw «ne flow dlopojm In forco. 

Cot» rocoroi moot by Cot» Accountancy. 

Monthly rtoorh on molntononco eotH. 

Dittvttlont. 

tVo|oc» I« 

IV *MdH 

- pop*« rowtlnoi 

- ropor* fonili, 

- Inforno«©* fllVotoj bonk 

- rapar   output, 

- »ojtUtl«. 

V Hon Conwwo>Hon 

IKO:        49 hours 

OV:        241 Hours 

1 
62/... 
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2.4        Control Oroonliation 

1 Objective. 

The ahn of this projet it lo •(«borato on appropriato control organization and 
all Ino nocoMon/ systems for tha intofratod ma intonane« management of Duna i 
VeaoU. It should ba coordlnatod with tha activitios of othar management or- 
ganisations of J* company. It hat to raproMnt a uniform system, basad on tha 
application of EDP. It shall Incorporato tha systems «laboratod for tha Hot 
Rol I (no Mill and Maintenance Workshops. Most of tha systems hava to ba ooora- 
tiva bafara tha application of EDP. 

II Activities 

1. Information 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4. Proposait 

I TÏLfï!r!î,,uîfÎî!5lîn "^r»«»» Htvo to bo summarised for simultaneous 
submittal to tha management. 

I 

It is to bo ensured, that all the necessary information on tha project will ba 
provldod for all the«, who ara concarnad with or era Influencing the project. 

2. Rotystrotlon of Prêtant Situation 

/TKM5É?*vMon ^ *""** dtMoHon shall ba performed in the following araos 
(subpro facts): 

2.1 Organization projact 2.4.1 

2.2 Management Information System project 2.4.2 

2.3 Central Planning System project 2.4.3 

2.4 Material Administration System projact 2.4.4 

2.5 Cost Control System project 2.4.5 

2.é System Analysis System project 2.4.6 

The abavo listed will be elaborated as separate subprojacts. 

3. Analyses 

The details of analysas aro contained in the subprojects. Core should ba token 
tor coordination of subpro jeers - avoiding porallelitles and omission on important 
points. 

63/... 
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5, ImoJomonloHon 

Aft* edition o orolImlnory 
!• MBsrofoctt. whni tnoy 

•nd o final pio« ort lo b« «taboratod, according 
- r—éf, thoy hav« io »• lummorlzod. 

HI Infarwwtion Roiourci. 

IKO coniullonh 

fcofoer 2.2, 2.3 and tftoir 

Effoctlv« rulot, éMor^Mon*. 

toc ordì. 

JSH9LK 

ajocti. 

11 
Btier^toB •# control offwtfsstion ond **mm nocoiwry for hSo into*o(»d 

Thoo Conojwotloo 

DV: ISO Houri 

Schodulo: lo fot» flnioS on *»• BMII of Mborofocfi U on 31 it Oc tabor, 1975. 

VI >—»*»*u« 
Ciinody Oobor 

64/... 
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2.4.1      Orojnliotlon 

I ObitcHvt 

Tho aim of thl. projet i. to conduct on »p.nl«tlci¿ ^£* ^.¡¡¡^ 
none« mown*! and molntononct funcHont o.d propott on Intogrotod Monago 
Mtlnttnonct" orpnlaoHon ttructurt. 

It Actlvttlt 

K Informotlon 

Comidorina mot Ino put down ond tht tvoluotlon or« tht obftctlvo« of tht 
S?pîl5 *• prot^m,  tt II Importent* onlor into rotation, wlthol I compo- 
te   manoLr. lo^nTafcout tnTobjoctlvo. ondi Infomotlon. Horoby tvoryont, 
who Uintort.iod In It, will flvt and rocolvo oil Informotlon nocOMory. 

2. RooUtrotlon of Protent Situation 

Î) 

2) 

3) 

4) 

3) 

Tht »ehtmt of tht octuol organization »tructurt mutt bo prtpartd 
which o!» roflocti tht horl«onle» and vortical conntctlent of control 

Tht oetlvltlo» of tho control monogtmont mutt bo mtoturod. 

Alte tht lob of ooch portan, working within tht control management 
£2 bV maoturod, whStli ma contant of rhotr work, thair duty and 
rt^omlbllity. 

Dttirmination of wtok and ttronf point«, colltctlng,,of controlled ond 
unc<mtrollad procoNti. 

To « olltct opinion« of competent loadtri and worktri. 

I 

3. Anolytti 

THt rialn «tre*« has to ba laid on anatyiot of ma following: 

Wht » kind of chongo« ort necetexy of ©rgenliotlon «truetwrt to o- 
chli vt tha managed molntananca. 

All procoMOt which art toltlry, partially or not mono god, mutt bo 
determined. 

1) 

2) 

3» 

4) 

5) 

Art mt lob« preporr/ dittrlbuted? What ora tht dlfftranca« bttwaan 
tht prttcrlptiont, tht facti, and tht clokn«? 

Weak ond strong point«. 

Which propotalt art oteful to Ineaduce. 

65/. 
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1^ 
\) 

2) 

3) 

4) 

5) 

Proposai« 

Proponi of on organization ttructvre which I» believed lo bo rtecettory 
to realito the managed maintenance. 

Proponi» for elaboration of an integrated management for cHfforont pro- 

Propowl for distribution of dutle« and obligations according to tho eb- 
iocHv«. 

El Imi notion of wook point» to liquidale unequal condition». 

Introduction »f useful proposait. 

5. Introduction 

r 

Tho promit mutt bt propore* » that at firtt, it will bt manual and thon 
gradually bo raalitad by computer Into tho now managed planning e/ttam. 

a) Tho ménager'» dacltlon about tho now planning tyttom. 

b) Detailed plan of tho now planning system, oi wall at: 

1) Timo dlipatol of executing 

o) for manual planning, 

b) for computar praporlng 

2) Aim» concarnad with resource«, 

3) Results OMpoctad In different stages. 

41    Indication of parten» modo rospon libit far dotali». 

Ml informotlon totourcc« 

KO consultanti. 

2.2, 2.2.1, 2.3, 2.3.1. 

Tie current organisation 

Cascription« of working 

Ordert. 

CetcuttJons. 

oo/.. 
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IV Results 

A description of poti Hon and function of oil ma intonane« monogen and main to- 
nane« managers and maintenance funetIoni (detailed for Hot Steel Mill and two 
maintenance shops),  including a definition of teiki to be fulfilled, responsibility 
ond authority and organizational placing. 

Time Consumption 

IKO:       100 hours 

DV 463 hours 

VI Responsible 

Gàbar Csinòdy. 

I 
67/... 
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2.4.2     Manocomont Informotion Syttaw 

I Obltctlv 

Th. oim of Mil» protêt I. to onoly« to "•««•** iS^LlSÏÎl 
«fetor «och of tho »«odori ond »<»«•'", at. «¡JJ« g* t flSSTK 
information In a prop« form ond In ou« Mint onoWIno torn *> *""" "* 
toda and IMbllitto or not. 

FortWnor., it i» to b« MM, which Omptlficotloj. can »«mod« in to 
»itom kimMlotoiy ond what chongos or« r*e««ory for to pr«porotion to 
EDP. 

II Attiviti« 

1. information 

It I, to b. «m»*.  «Ml oil th« n«c««*ry infonoo«*?^^'ft^ ^J 
#111 b« provide   fot oil Mio» «ho or« coneomod with or or« Inttyonelnf it. 

2, 

1) 

2) 

3) 

4) 

o) 

7) 

B) 

K—iilrotlon of pr«««nt ilMtion 

Dowrmlnotion of rotation* of eonwol off le«. 

Dotorminotlon of contint of wfotioni. 

Typical informotion flow diagram, d«to«iinoHon of eontont of Informotlon 
In Mionapomont function«. 

Extermination of quantity of Informotlon mo »or lab. 

Determine Hon of proeeduc« of InformoHon flow, 

fetormlnetion of Informotlon routino'» capacity. 

D^wminotton of wosk ond itrong polnH. 

CollocHon of opinion» ond prop©»»». 

Anoryft 

\) Anotytl» ond ronfino, of control offlco't ration«. 

2) Anotytl» of eontont of rolotlant. 

3) Anorytt» of typical molntoi».*« ^formation flow proof» ond of Informotion 
eontont« 

to mointoWw to onoh/t« to 4) It l, to bo anotyM, whotor It H rio«««* to •** 
ito.,olnn«ri owonMry and row!« of Information or not. 

of/. 



I 
- 68 - 

5 Ih« information flow rout« ¡»»ob« analysed. 

6) The information (recording, forwarding, storage) capacity of tho thro« 
uniti or« to bo analysed. 

7) Th« weak and strong points in information or« to bt onolysed - for 
¿•taction of couses of cou*» of existing tondanciat. 

8 Col Ioc Hon of opinioni and proposait. 

4. rVoootols 

Our Intantlon is to oat two or mora alternativ« proposals for «ach of th« anolysod 
point». IK« bosk principias of proposals or« th« following: 

a) A logical layout of information coi tac ting placas at m« compony. 

b) Snort Information flow linos. 

c) Standard sataction of information. 

d) Th« way of communication should not disturb th« operative work. 

a) Determination of information nocassary in dlfforant managing functions. 

f) Tha motaríais of ED* machtnary shall b« kept in ardor. 

g) Th« good physical conditions of Information processing parsonnal should 
L^h      4-^^K^h.jfl     BUM» a« corva »or. 

h) It is necessary to «stoblish a porsonol communication batw««n subordinotas 
ana IWBOOT». 

¿A^^^^ljfiMmiojjtoMon 

Tha oroposols or« to bo «lobaratod possibly In torn« alternativ«. The Implementation 
will M performed in two steps. 

a) The m on o asm in t will decide for approval of the best variations, on the 
basis of the preliminary plan. 

b) The detailed conditions of Implementation are described In the final plan, 
consisting of: 

1. Schedule of Implementation. 

«« l#amono on rvsovrwi. 

3. ieewlts ««pectad. 

4. Assignment of 

of/... 
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III Information ftotourcot 

IKO convitanti. 

Projet 2.4, 2.4.1, 2.4.4, 2.4.5, 2.4.6. 

InformoHon now dioo/om. 

Fount. 

DitcuMiom. 

Project U 

IÏ. JttíÜL 

A doter iptlon of tho Manogomont Information Syttom to bo vmá In the future 
for tho Mpnopod Molnmnonco Network el Dunoi VoonU. Detailed ot follow»: 

- the Information flow dioorom of tho throo uniti: 

- elaboration of o functional Infonnation o/ftom for tho throo unlh, which 
aSowt tho following] 

I. 

2. 

3. 

4. 

5. 

6. 

What kind of information tholl bo colloctod ond how? 

ft> which moon» oro tho Information to bo for war dad ond whoro to? 

In wnot orronojomonfT 

How often? 

b> which odminiilratfvo tochnict It tho performance to bo control I od? 

Detailed dotcrtetlon of tho now Information routine ond demonotrotlon 
of It» efficiency. 

I 
I 
t 

V Timo ConajmpHon 

IKO 40 hour» 

DVi        404 hour» 

VI 

TothDot* 

70/... 
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2.4.3     Control Piortninfl System 

I Obloctlvo 

The oim of tho projet It te eitoblim a central mo In tenone« planning system 
•murino the coordination of activities tn all aspects of the "Mwwgod Ma into- 
none« System",  t.«. including: 

- Scheduling 

- Resource plonnlng 

- Coordination rulot 

- Information filos 

- Anolyiit 

- Direction, 

- Statistici for tht planned and acute repair {eoi, profactt at overhauls and 
Investment» and for me manufacturing of spare ports and etfter items. 

II Activities 

1. Information 

Durlnf tht elaboration of the control maintenance planning system it is necessary 
to connect the following: 

with all organs of the plant engineering deportment, 

with the 
section 

« plant engineering plant section Production deportment, production 
, amoral mechanic «Sep, accountancy part, part of labour relations). 

Among the related deportments, above ell: Accountancy, computing system, 
materiell and wraae aeperwnent * 

manaajinp. 

Union of the Hungarian Iran and Steel Industry. 

MSSÎES&H 

1) Analysis and ranging of connecrleni. 

2) An analysis of contents of connections. 

3) Strew should be laid on analysing the importance el activities of these 
in central planning. 

71/... 
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4) 

S) 

•) 

7) 

fflwt kN of offici«*? co»M 

Troo» «nolytii Mlowlnf *w 

Afwlyii* of pi«) proponHoii 

«•* «f Mftttmoft» of 

I*. 

** ««Jlflod ptwwilm. 

THt wmk «ne tfronf oof** « 
émÀé bo onolfioa. 

Afwtjfffi of coltoci* tpJnlom «ni 

••••OÄttH of OJOMfttftQ, 

n ptuwittlon of ff« ooJftlom I» KM It to 
l«W iwrh with toonyot «ottio*. «*i«h «IM» ok» 
te«Mo¿»t. Importont «octort onTin Mto«**. 

•) 

ml*** (w 

•) 

e) 

«0 

•) 

f) 

# 

K) 

P» conto! orfom one *JHO* of »tonni.» 
Incorporo* on ontorpri« lo«oJt 

rofltfeotion 

pHMftMIQ Ov 

w» **•• 

Intormotton cOfl-roHon 

Ifttftvctfofit 

•tatlfttci 

Ifcvoloplno, *• *•*•• •* 

QroupJf* of pton Iwtwoiioji 

llatfle»»* In ortffacHon of 

Dt torn I notion of en Hoi 

fnwro HW ptomtlnf moHor d 

IftMJf« 

•f tf» 

*• ptom for 

tap» In 

*/... 
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1 

•> '•4* 

•) *M«l»iiitete 

•Iter 

M ter 

» Ctefcw 

• lipiiiH t—te» * tf» 

4) kMp«l tei ate|te 

1.4b 1.4.1, 1.4.1, 1.4.1, 1.4.4. 

••4.1, MMl   WÊk* 
n/... 
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UM obi of iMt pro|oct it lot 

- In—IM fa* proaant way of motorio. Sonatina, mi itorina in oroar talmprovo »hit. 

I- I—Im Hit proaant owontlty of awtarloit ano4 «art parti in orOor to proposa 
ÜWinWvlinMMln 0»  MVCR M WWWW  O» aaOMOfO  tllVOltWrtOt. 

- fwawlna II« prônât tiftjotton lar aup/maào ajar« parti in oroor to raauca cotti. 

- ftaJatMh • contra Uxaa* molari«! aáatnlftrorlon a/tlam connactod with tha contrai 

k 
AcrMHoi 

I) Toaalaajë caart af arlfjlnoi ttasfct. 

9 lafcrla*Jjë eK»rt af ajara pirli' 

• 9 tautet»* dajrt gl ojara parti ratanm for «vary aiaoh. 

a) Tofeajajë cnart naneara* oí ajaro por h. 

9 ftaoart* of .paro pwtt' »lo«k» propano* monlMy by Uta AGO. 

o) Totalität* ehort No. té of aoctt áapet't lumavor, «wmnorlBOd on tho botti 
of #«o carrtftatta cnaroelaritHci. 

/J VMMW1M CHW?  »W IMfft^WVajwvM 

aa% •^o^b^bosVak^    á»^k^h^k*fc   —*^^^    ^^tMo^iaBdiMMai   a^a^aa   A*aaoi    jkA    aakaaaiA   aaa>a>aai ^ fWfWVUjf   fVpOri   WOT!   pUrfPWIV   •Haj   wflaf   Qf   a^PT*#   ^Tff • 

ajMnwiinn at nuanr »ma»ar> 

fl) Hit aroaant cauro) of aéninirtroHon of a^artaarh' oroarlna ana* aurchatina 
pajaro ao maaajroo WOJN ajo) Matrttartonca orrioa (IPHKI to two naatajriai 
trajea Dap» a» an t. 

• 1) inarcai ana* canajopHan of loo avara parti' oopat ana* Ida awvica mofazinat. 

#) Tarati of oallvary of Mia aojontlol parti» 

H 4) Matarla)! araorwai aamlnitli'otton oawrai Na Witnlanonoa Ortica (»MP«) 
to AM. 

I 
* 74/... 
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5) UM,  turnover and steckt of milled goods and other items, 

é) The materiel esslgnment system for the time boinf valid. 

7) Tht accord between labour pfenning and par» ordering. 

•) CollocHon of certificates beirtf valid at the rimo. 

li ^skm. 
The succeedlnf questions should bo treated distinguished durinf analysas. 

1) 

3) 

4) 

5) 

•) 

7) 

4, 

Superfluous stations in administration of purchasts. 

Superfluous and narrow riserva* should bo determined. 

Analysis of dollvery termi of spara parts. 

Unnocaesery activitias and lacks in the manner of materiel order inf. 

Analysis of Important mataríais of milled feeds and special mafiiina's 
reservat In connection with their purchase and usa. 

Analysis of materiel assignment system for the time being valid in the 
  of Maintenance Department (TMK). 

Anelyslt of tha accord between labour planning and part ordering for a 
taw themes being more Important. 

Analysis of certificates being valid at tha Hma. 

According to the proposals which hava been accepted, the revision of 
^ fmH erderlnf end purchasing e/itam must be carried out. 

Prepose!« must be made eccordinf to the enelyses: 

Ac« 
the 

If proposals will be accepted the prêtent spere parts economy system 
should be revised. 

Preparing e time schedule tar IbnlHng orders. 

i) 

3) 

4) 

S) 

•) 

If propaséis ere accepted e new materiel ordering system mutt be elabora ted 
takJrtf Into consideration the eeriler proved opinions. 

If proposals ara accepted, the sttnderds of mere Important metarieU 
necessary for spere parts should be similarly elaborated es well. 

If prepeeels ere accepted, the materiel certification system should be 
revised. 

75/... 
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7) 

« 

III 

If propose!» or« accepted, the shape of plonninf should be «laboroted. 

If propaséis or« occepted, »h« planning and tronscrlptlon of certificotes 
ihould alto bo corri«! out for compute employment. 

Informât,• fcoemrcoi 

IKO consultants 

1.1, 1.2, 1.3, 1.4, 1.5, 1.4, 1.7, 1.4. 

TK« yearly maintenance plan of Duna! VesmU. 

Filos of »or« per h. 

Corrlflcatlom used, charts, lummoriat. 

Discussions. 

Manager of material trado «apartment. 

Managers of plont engineering section. 

Manager of storego section. 

Different charts, summorios and lists (ttoeki of oxisting étto,  turnover, 
standards, rmrvM, monthly itocks of parts, summorlei of each magnino, 
material and consumption filet). 

IV Ü2ÜÜL 

An officient method for meteriel handling and storing. 

Proa owl i for min ./max. Inventory. 

Rules for buy/moke spare parH. 

Mai fer datation of inventariai. 

Description of: 

- paper routines, 
- order and report forms, 
- Inform «Hon filai, 
- recording system, 
- statistics. 

V Time ConeumaHon 

IKO:        40 hours 

DVt        494 hour* 

VI 

Istvèn Zombik 
76/... 
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2.4.5     Cost Control System 

I Oblocti* 

Tht aim of this projoct it to estoblith o cost control systom covering the costs in 
oil aspects of "Mtlntenonc« Systom" in order to bo oblo to analyst and «valuer« 
rot cott carriors. Tht systom shall include costs originated by labour, mottriols 
and seere ports, machinas «te. and compii« thata costs on defined stcHons and 
functions. 

II Actlvitioi 

\. Information 

1) Dunai VatnU's ytarly maininone« plan divided amonf tht stctiont. 

2) Fil« off malntonanc« costs constant toots (bado account). 

3) Fil« of malntananct costs of tingi« tools. 

4) Maintenance costs consumption monthly report. 

5) Material chart for maintenance purposes. 

0) Chert for rime (hours) end wages consumption of maintenance. 

7) File (book) for mointenonc« cost consumption. 

2. KeeJttratlen off Frètent Situation 

1) Measure of the actual material, wages and equipment cost system. 

2) Measure of the cost plonnlng method. 

3) Collecting of certifieetes used. 

4) Measure of the currently used labour rnimber system during accounting. 

5) Collecting of week end strong points. 

•) Collecting off opinions and proposals of people who ere taking port in 
this 

3 « Anal y toi 

1) Study and analysis of the accounting a/stem. 

I 2) Anorysis of correctness of the cost planning. 

1 
I 

77/... 
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3) Anolysii of cortlflcotos usoci In ordtr H» moko account with th« com- 
putar ond for slmpllftcarlom rwcossory. 

4) Analyst« of tht currontly usad labour numbar systtm, tlaboraHon of a 
now ont sultoWt for computorod accounts. 

5) Analysts of »h« soonor collecta waak ond strong point*. 

6) Anolysls of opinions and proposals of poopia who art taking part in 
this scopa fer application în tht proco».. 

i 

^ffyp'» 
art as follows on tha basts of analysts: 

1) 

2) 

3) 

4) 

5) 

6) 

A uniform maintananct taction's (TMK) accounting system should ba 

which is usad tquolry in aach sacrions, 
ina systom mustia capabla for ¡ha control computar occoun;, 
tHa systom should also ba capablt to account ond antlyst indtpandant 
of tbt molntononco cosh of tach costcarrlar. 

THoto corMflcatos which art usad * «««¡^¿^^ ^J¡¡L 
caaabl« for computartd accounts, should ba transformo* or nowry 

In ardor to stood up tha Information flow, shortonlnf of tht accounting 

THa currantfy usad labour numbar systtm is not oppiIcobi«i In tvary rtsptct 
to that~3s ¡woctly at tht placo of ort gin, thorofort, tht systom should 
ba ravlsod. 

Elimination of colloctod wtok ond itrong points. 

Proposti on tht basts of analysas. 

L_ 

I) 

2) 

3) 

4) 

tntwsductfbn      # 

On tht basis of Ì-A-K t**foml tht uniform Mtlnttnanct SteHon (TMIC) 
accounting systom will ba <> I abort tod. 

If proposals ara occaptod, tht ctrtlflcotot nteasstry for computar accounts 
tttauldba ptannod. 

If proposais ora acctptod, tht proctss nactsstry should bt oloborotod. 

If proposals ora occaptod, o now labour numbar systtm should ba oloborotod, 
which Is capotto aft 

I 78/... 
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o) 

b) 

c) 

5) 

HI 

•rowing cotí» o* ooch conitBnt tool, 

¿owing mutmkt contgapHon and «¿oro part coiti of confiant toots, 

camputorlnf   proporoilon. 

H prop©»!» aro accepted, concern!**. Iht wook «od tfronff pointt, 
•laboratlon ef tno pkm. 

Elaboration of prcaoml on tho boob of onoh/ih. 

Inlgnigotlpnjioyoufçt^ 

1.1, 1.2, 1.3,  1.4,  1.5, K6, 1.7. 

Currently ciad labour number syttom, 

Accountancy monooort of Ho«« Section». 

Mwour of accounting deporonent. 

Maneo» of tnt computer technical 

Moneo» of pfont onglneorln« dep«rt*enl» 

IV U*t\H 

Dcecrtptlorn oft 

• MOttlOO», 
- popar routine», 
- report form», 
- Information ftlaVotota 
• report output, 
- itottiHe». 

y Tima ComuwoHon 

IKOt       40 hour» 

OVi 440 hour« 

VI 

Ittvon Zombik 

I 
7?/... 
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2.4.6     frttom Anoryoi 

1 OHlocHvo 

Tt» ob» of #» working *»hto ^.^^^^J^^J^L 
«f fenol VoonU in o¿or to Bnd pooâMHWo» fef •^^«•"f ^fflS!: 
fgrtbMff, wo ihouid Hk« te proto» cHonfM owardlnt lo »Ho po»IWUHoi. 

II ActMH« 

For ff» o*o ot IM *» »o bo «ndiiMbod MMM, wo Hjjtto¿Tnìco^rv 
«Ht following wHo took port H» »Mi »copo, ihotl 0rvo oll Iwtofoiotion noconory. 

- Hont Moln»ononco Dopordoont. 

- Non» Mtln»ononco Soeilon, - MoeHonlool »Sop, - MoimHof OlvWon. 

- Stool Mill SocHon, - Mrintononco »mit, 

- Accountancy PoportaionH of lOcHont 

Ho» Stool Mill 
Hart Maintenance 

• Mriorlal and Trodo DopartMon», 

- CoMpwtor TocSnlcol Dopertoont, 

- Union of »Ho Hungarian Iron ond Sto»! Inénfty. 

2. 

1) 

2) 

9 

4) 

7) 

H—Ufrotton of Proton» SitooHon 

THe o!o»onH of »Hi a/Ho» mSovM bo «otonotood concrotoly. 

Ino Uhietoro of aloman»! of «io oo*lnlt»io»»on v*mNovo lo bo 
mooturod ond »Ht tntordopondonctot novo to Ho dotonwlnad. 

THo flow dtafram of »Ho odtoliamoHon ocrMHoi novo to bo oloberotod. 

THo fin of oénlnlilroHon ocHvIHoi of »Ht tfnflo fob tltot Hovo to bo 

Ofittorod undor malarial» I» iHould bo dotomilnod wHfcH of »How otomonH aro r 
•otfipmonf ond labour mbtocH In »Ho oomlnltftvHon. 

THo technical Invontery of odtolnlilioHon omployooi Hovo 

THo wook and liront polnto a» wall at »Ht »ovo! of 
oo ootoWlanod» 

THo aplnlom, prapoiolt ond roojuofH of loader* and 
nSere, Hovo (o bo rooordod. 

to bo dotonnlnodi 

Hovo to 

labour ori who aro working 

80/... 
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2 *2SteSL 
1) ìvéy, compatito* and onotytJt of Iho tottod orco«. 

2) TI« moti typical and mott tmprolonl octlvltlo» of sy»to* alomante should 
b»i oaominod. 

i 

3) TI« poatlbJIIIIat oí amplification« thowld bo otlabJlthod on Iho boti» of 
fia«   " 

4) TI* loading lavai of tho administration organ« Nova lo ba anorytad. 

9 T<> what autant ara Iha roqtiiramojtte of tho intofrotod fila syttam filiad 
b}' administration typo» of malarial, «ou law ont and labour. 

6) It should ba aitamined whothar technical oquipmon» It wltabia for this 

7) TI« woob and 1*009 point»   of odministration system should bo onalysod 
oitd ottabltsh fKa cavso« of diffaronco«. 

D TI« opinioni of »Ha otkad portoni bava la ba onoh/tod by taking tho 
atavo mcnrtonod dlrocHvo» Into conaldoratfon. 

TKa pootlbillrtot of simplifying adminitlraHon octlvltlot thoold ba onotysod. 
Whothar Information rotila« ara corraci or not, no unnocosowy or parolloi aclivitlot 
ara In Iba o/ttam< 

4. 

On tho boil» of onoK/to» should ba alobaralad ina propoli», taking Into consideration 
particular!)  Iho fo! lowing 1 

1) TI« administration octlvltlo« should ba bolli thoughtfully and usofully. 

2) SJupJIficotlon of lha admlnlslratlen o/ttom. 

3) Unambiguous datamiInotlon of odmlnlttrotlon procanat. 

4) buoi I M Hon of loading lavai«. 

5) Standardisation of mointononco oomlnltlroHon an Otmal VotmO'» lavai, 

o) Coaptation al technical invantorla« I« noooomry. 

7) Ellatinollon of wook and «Iront pointe (ovartaoded). 

0) rVapoalt on lha boti« of amoriied opinion« of loaders and lobouror«. 

During avoluohon of proposals o pormonent connection KM IO bo molntolnod with 
mo compotiet mono gar» of thoto ores«. 

VotmO. 

THa oiobomtod propotal» Neva to comply with tha roqtiiriwawte of camaut 
and toko Into consideration tha bat obit lha contoliiod maintenance in 

01/... 
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5. Introduction 

Tho whok plan oí Ito introduction of proponi» inowM bo corriod ou» in 

o) Tho prollntinory plon of tho proponi» hovo to bo fulfilled of »or 
fonction of monooomont. 

b) Tho plon corriod out on tho bosit of proponi» nnctlonod, invdvo» 
(Ht dotali» nocoMory for Introduction. 

Tho own hoi to fill tho following roqutromonHt 

For   «»»one«:      - oconomlcol coicwIoMom, 

• ttrno Mitodufo, 
- ammanai concerning rotourco», 

- rooulti oxpoctod, 
• distribution of rotpomJbtlltio» 

HI Information Kotourco» 

IKO corovltonh, 

2.2.0, 2.2.7, 2.3.7, 2.3.1, 2.4.2, 2.4.4, 2.4.3, 

Doporftnont», Soctiom, Wont», which or« competent. 

Dlicuwlont. 

r Ion Monooor • 

IV Hoiultf 

Description of f/atem pi upend for modification In dotoll or totally. 

V Timo Conoumplton 

i 

IKO;       20 heurt 

OVt       410 hour» 

VI Kwpomiblo 

Jbntf Forko» 
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•tool work« 

too auto) oc ta dee It with «rot 
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2.1 Course-Manual 

Xn the course-manual "Industrial Maintenance for Danube Iron 

l Steel Work»" I KO has aaaembled the fundamental principles 

of Modern managed maintenance. 

The course-manual will serve as the instructor's handbook, 

from which he can select the most relevant material for the 

courses/seminars to be given to different, small groups, in- 

side and outside the maintenance organisation. 

The course-manual consists of the following nine chapters 

(in all approximately 300 pages) i 

Chapter It Maintenance Objectives 

Chapter 2t Maintenance Organisation 

Chapter 3t Personnel Management 

Chapter 4t Maintenance Planning and Control 

Chapter 5i Preventive Maintenance 

Chapter 6t Time Estimation 

Chapter 7i Material Control 

Chapter ft Basic Economy 

1 

•      Chapter fi The System's Concept and the Application of EDP 

in Maintenance Systeme 

I 
I 
I 

Below is given a short description of the contenta of each 
chapter. 

3/... 
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2.1.1 Chapter It Ma i nf nane« Objectives 

After a relatively short introduction in which the need for 

maintenance is explained, a glossary follows, which lists 

and explains the most common words and terms regarding main- 

tenance. It is important to have a basic common terminology, 

without which understanding and communication may be diffi- 

cult. 

Finally, the chapter deals with the objectives for mainte- 

nance, concluding with reliability engineering. 

1 

2.1.2 Chapter 2: The Organization of the Maintenance 

Function  

In this chapter the different types of organizations in main- 

tenance are described. 

I 
I 
I 
I 
I 
I 
I 
I 

The advantages and the disadvantages of each type are listed. 

After this, a practical example is described and the chapter 

ends with a description of the dynamics of the maintenance 

organization. 

2.1.3 Chapter 3» Personnel Management 

This chapter deals with the requirements for the maintenance 

personnel, from the manager down to the youngest apprentice. 

As an illustration of this, a training program for appren- 

tices in a Norwegian company la described. 

The chapter ends with a detailed description of wage-systems 

especially fitted for maintenance. 

4/... 
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2.1.4    Chapter 4t    Mainf nane« Planning and Control 

After a general description of the philosophy of planning, 
there is a thorough going examination of  the "Planning and 
Scheduling Maintenance Work".  It gives a description of 
the different types of Maintenance planning - development 
planning,  long-range planning and short-term planning, 
with emphasis on short-tar» planning and  scheduling. 

In the last section,  the network planning tool is described 
in detail, with exercises and solutions  to further benefit 

the learning process. 

2.1.5   Chapter 5t    Prevantive Maintenance 

In this chapter preventive Maintenance  is examined. 

The philosophy, on which preventive maintenance is based ii 
presented and there is a very detailed description of the 
different techniques which are used. These techniques are 
illustrated by a variety of examples.  The chapter is termi- 
nated by an illustrated section of test programs. 

Ï 

2.1.6   Chapter 6t    Time Estimation 

After showing the necessity of time estimation, e.g.   in re- 
gard to the planning,  this chapter gives a description of 
some of the different Methods used. 

One of the methods described is a special MTM-version, cal- 
led ÜM8  (universal Maintenance Standard) , and another is the 

.UvO-method. 

5/... 
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The chapter concludes with a reference to time estimation in 
practice. 

The chapter ia illustrated. 

2.1.7    Chapter 7i    Haf rial Handling and Control 

1 

This chapter deals with certain important aspects in  the con- 
struction and management of spare part stores,  such as: 

- SSDÍ£al¿2S§^tSfiD$£ilaitá-S2DÍ£2Í» where the importance 
of different factors, influencing the degree of centra- 
lisation of stock control, is discussed. 

- MB§S*D9-ÍOS.5ÍIifclÍ91íiLS2fÍ!' with a 9«neral description 
of the tools to reduce the break-down costs. 

- Sfilî-iesiïlal.Ifi£.fbfimU.8f.lBt».Bi£ll' whlch describe 
a decision-model  for purchass or not purchase a spare 
part.  The application of the model  is illustrated by se- 
veral examples. 

The last section gives a description of the systems normally 
applied to administration of stocks. 

2.1.8    Chapter 8»    Basic Economy 

This chapter gives a survey of the most commonly used accoun- 
ting and financial terms. 

After a relatively short outline of the different forms of 
cost,  investment analysis of the following types is descri- 
bed in details 

6/... 
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- pay-off method 

- discounted cash-flow method 

- rate of return motel 

- annuity method. 

Finally, replacement pol idea art described. 

2.1.9   Chapter 9,    the System's Concept and the Application 

 of EDP in Maintenant «Y«*«"  

The firat section treats both tha system'a concept and the 
general analyais and deelanino of systems,  m particular, 
tha Impact of EDP on maintenance costs and system design is 
deacribed,  with a final example of an integrated maintenance 
information system incorporating EDP to the greateat extent 
practical. 

I 
! 

Î 

2.2    Education Program 

The course manual has been translated from Engl iah into 
Hungarian,  and educational material,  such aa figurea,  tablea 
and diagrams haa been prepared. 

The maintenance courses of D.V. should be seen aa a aeriea 
of continually developing courses. 

The first series of courses/seminars consists of two parts i 

2.2.1    Part I concernine approximately 200 ménagera and 
leadera at all levels, divided into 10 groupst 

7/... 
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l.-A   Manager.ff  upper level I 

This group include» manager« of all units,   i.e.: 

- Plant Engineering Department leaders 
- Managers of the Hot Moiling Mill 
- Maintenance Plant Section leaders. 

2.-A   Managers, uwr level II 

This group includes managers who are involved,  to soste ex- 
tent or another,  in different aspects of maintenance,  i.e.t 

- Chief mechanics 
- Chief department managers 
- Department managers. 

Those involved arei 

- the chief mechanics of Metallurgy, Coking Plant, Power 

Station, Plate-finishing Plant I Rolling Mill. 

- the chief department and department managers of Account- 

ing, Finance, Planning, Organisation, Investment, Per- 

sonnel etc. 

! 

I 
Î 

3.-B Hot Rolling Mill, medium level managers I 

This group includes maintenance and technological superin- 

tendents, chief foremen and foremen of Hot è Cold Rolling 

Mill. 

8/... 



- a - 1 
4.-B    Hot Rolling Hill, medium level manager»  II 

Includes the foremen TMK  (PH),  clerks, plant engineers and 
technicians working on Maintenance areas of Hot Rolling Mill. 

5.-B    Maintenance Plant Section, medimi level managers I 

Superintendents and chief foremen of the Maintenance Plant 
Section. 

6.-B   Maintenance Plant Section, medlvai level managers II 

The foremen, clerks, plant engineers and technicians of me- 
chanical and fitting shops of the Maintenance Plant Section, 

7.-C    Hot Rolling Mill, Labor Leaders I 

Group leaders,  chief electricians and inspectors from the 
Hot Steel Mill's electric shop. 

8.-C    Hot Rolling Mill, Labor Leaders 11 

Group leaders,  foremen and Inspectors from the Hot Rolling 
Mill's mechanical shop. 

I 
I 
I 
1 

9.-C   Mechanical Shop, Labor Leaders I 

Group leaders,  foremen and other leaders,  responsible for 
at least three persons from the Mechanical Shop. 

V... 
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10.-C Fitting Shop. Labor Leaders II 

Group leaders, foremen and other leaders responsible for 

at least three persons fro« fitting Shop. 

The courses/seminars Includet 

a) Lectures based on the »anual "Course of Industrial Main- 

tenance for Danube Iron è Steel Works" given to the groups, 

marked A, B or C, in various degree of detail and inten- 

sity. 

The lectures for the groups marked A will be based on the 

chapters 1-9. 

The lectures for the groups marked B will be based on the 

chapters 1, 2, 4, I, 6 i ?. 

The lectures for the group« marked C will be based on the 

chapters 1, 2, 5 t *. 

b) The project "Development of a Managed Maintenance System 

for the Danube Iron è Steel Works" by aims, proposals and 

planned implementation of the organisation and system work, 

accomplished by IKO. 

The courses/seminars (part I) will take place in September- 

October, 1975. (See time schedule, appendix I). 

2.2.2 Part II concerning approximately ISO maintenance work- 

ers from the Hot Steel Mill and the Fitting Shop. 

10/... 
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The courses  include: 

a) A short theoretical part (lectures), based on the manual 
"Course of Industrial Maintenance of Danube Iron I Steel 
Works". 

b) Detailed review of Maintenance systems, elaborated by IKO, 
emphasizing the duties of «porkers Involved in the executi- 
on. 

The course will be uniform for all groups, and will take pla- 
ce in November - December,  1975. 

2.3.    Conclusión 

With this project IKO has established a foundation for the 
present and future education at programs in the maintenance 
area of Duna i Vasmü.  Based on the experience of the courses 
Part I and Part II, corresponding courses/education programs 
will have to be designed to cover all factories at Duna i 
Vasmü, e.g.  steel work, coking plant and power plant. 

With this report and the delivery of the education manual, 
we assume that we have concluded the work required on this 
project  (Phase I). 

IKO CONSULTING GROUP 
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1.  INTRODUCTION 

The system development for the managed maintenance system of 
Danube Iron and Steel Work has been completed In close co- 
operation between the counterpart and the consultants. 

It remains now for the consultants to complete implementation 
plan and the implementation counselling. 

The method used for system development included the following 
stepst 

a. In a 20-hours intensive course the consultants trained an 
analytical staff of 18 persons from the counterpart in sy- 
stems analysis and job description writing. 

b. The project leader from Danube Iron and Steel Work made a 
study trip to Scandinavian steelworks, together with the 
consultants' project leader, in order to study implemen- 
ted managed maintenance systems. 

c. 25 sub-projects were defined and scheduled in a network 
(attachment 1.1 presents a section of this network). 

d. Each sub-project was described by objective, activities 
to be carried out, time requirements, and responsible 
manager (attachment 1.2 presents an example of a sub- 
project description). 

e. A working group of one to five persons for each sub-pro- 
ject, in close cooperation with the consultants, made an 
inventory of the present situation and the system develop- 
ment. 

f. The final description of the systems was elaborated in some 
detail by the consultants and completed by the counterpart's 
staff. During the total development careful attention was 
given to achieving step-by-step acceptance from the future 
users of the systems. 

In order to test the systems developed, simulations are made of 
their use in the different types of organizational units in the 
maintenance function in the Hot Steel Mill, the Mechanical Shop, 
the Erection Shop and the Central Maintenance Office. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
| 

It should be pointed out that in the very short time of the 
I      system development phase (approximately 6 months), it has not 

been possible to complete all the necessary discussions which 
would result in acceptance of the proposed concept. However, 
all systems are based on this proposal and if it is not accep- 
Ited, they shall be adjusted to an alternative organisational 

concept. 
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1-2 1 
The work carried out up to now in the project has demanded a 
rauch larger effort from the consultant« than calculated. It 
ia estimated that an input of 501 more consultant hours than 
offered will be necessary before the conditions of the terms 
of reference are funfilled. The reasons for this are several, 
the most important beingi 

g. The participation from the counterpart has not been accor- 
ding to the plans. 

h. 

i. 

The condition of the counterparts present management sy- 
stem is much weaker than when the terms of references were 
written. 

The consultants underestimated the work of inventorying the 
present situation, on which the system development will be 
based. 

In addition, the consultants decided that to assure success of 
the projects it was necessary to go beyond the requests of the 
terms of reference and do the following : 

j. Give 18 persons an intensive course in systems analysis 
and job description writing. 

k. Take 2 persons on a one-week study trip to Scandinavia. 

1. Demonstrate how to improve efficiency and general knowledge 
by organizing and EDP-processing some ratio delay studies. 

However, the cooperation with the counterpart's management has 
been excellent. It is our opinion that problems not solved have 
been problems outside management control. 

The degree to which the system« are detailed today demands a 
rather large amount of further detailing before the systems can 
be brought into operation. The counterpart's staff is able to 
do this work» however, the implementation period will be con- 
siderably shorter if they could be given consultant's aid in 
this work, and if minor failures can be avoided. 

We recommend a staff of approximately 8 persons from the coun- 
terpart be appointed to undertake this work for a number of 
years. Furthermore, we recommend that thi« group be given con- 
sultant'• aid in the first year. The objectives of the consul- 
tants should be to secure progress in the implementation by 
following up and by giving direct guidance to each sub-project 
for instance by transferring formulas, routines and methods 
used in other steelworks. 
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Attachment 1.2 
Pa««   1 

AW EXAMPLE QT A EUa-PnOJTT nMOTPTlOW 

2.3.4/2     PIAN UÍOOT     (NMMIN NOP) 

*?    TflRfiffVTi• 

Tha si« of that project 4« l« analyaa  ta* praaant  layout - 
ineludlnf »atar lai flow,   loaal ate*«*,   transportât Ion sy- 
•t« and «o^lpaamt - in mtêM to atorólo») optliMl condition« 
for production. 

It it to bo anaurad that «II UM n«c«««ary Information on 
th« projoct will te provided to all thoa« who ara eoncarnad 
with ttta projact. 

It  firn war tf tri 
Tha following ara to te) 

3.1 Praaant layout. 

2.2 P-Q diagrams. 

2.3 Matarlal  flow dlaoraavj for typloal  product«. 

2.4 Matarial  input and output, «uaatlty of local  atoras' stock. 

2.5 Transportation aa^iptefit, transport routas. 

2.* Tha waak and stroma points, thalr causa«, control labia and 
uneontrol labia factor«. 

2.7 Opinions and propoaala fraa «ornara and Isadora. 

3.1 Analysis of prsaaat  layout. 

3.2 Analyals of P-Q diagram». 

3.3 Analysis of »starlai  fl«v ilaaraaaa for typical product«, 

3.4 Analysis of aatarlal  input and output, ausatity of local 
storo's stock. 

1.5 Analysis of tranaportatlon «qulpsaont, tranaport routas. 

l.f Analysis of tha «•oli dud stroaf points, thalr eauaas, tha 
control labia and uooontrollabla factor«. 

1.7 Analysis of tha opinion« and propooals fro» workars and 

1 



ì ...    _, ~1 
Page   2 

4.    ProjponaiB 

On tha bnala of ih« above IMIVMI,  a »eriea of »avara1 pre- 
lintnary propoaale will be alatoreted. Theee neve to be il- 
nullte and analyeed. rectore needlno; appelai attention ir« 
the foilowlnei 

4.1 Loo i cai layout of nechlnery. 

4.2 Short treneport roetee. 

4.3 Standard tranaport unita. 

4.4 NMM of traneportatlon vhloh dona not dlatttrb work on 
nach in« a. 

4. S Baay an« reliable way of tranaport o roar inf. 

4.f Local atora« leapt in food order. 

4.7 Oood phyalcal condìtlona for vernerà. 

4.1 Eaay co—unica t Ion bat »nan «ornerà and leedora. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
_ - eoononlc calculation», 
| - tin» achedullno, 

- roeource ree^ireenmte, 
I                      - maul ta enpneted), 

- condition« of lnpleaeotatlon, 
• - dlatrlbutlon of MipoMlbllltloo 

I 

Tha wornehop naneeer ehottld ba conaultad f raquant ly dur Ina 
elaboration of propoeala.  If poor nochlnary will raduca tha 
poaalblllty of developlne a* affici ont workshop,  thin  infor- 
mation nhould ba five* to tha reepooelble individual of pro- 
ject 2.3.5. Tha propoeala elaborated hava to neet tho reeulre- 
nanti atntad in *IV.  heenlt«". 

J>4^^^^»jPep 

Tha total plan for lnplnanntet loo of tho propoael« m to bn 
alaboratod in tuo »toppi 

A prollnlnary plan òfependinf on which proaoaala nro ac- 

b.    Blnboratlon of final plana. Thoy ehould Includa tho fol- 
low! not 
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Attainment  i,¿ 
Pa#e  3. 

in. mrommfioti lotmcig 
* INO consultants 
- Project 2.3,  2.3.1,  1.3.2,  2.3.S,  2.3.7. 
- Workshop plan alaaoratoa In hano. 
- ftacordi (carda)  In too «orkafcop. 
• Dlacuailon«. 
- »rojoct-laooar. 

Layout la scala of lift for tito workshop. 
I labor at ion of a aocaoiioftt traoaport ayata»,  invol- 
ving! 

RllM of   T<~—. 
Rina of transport foe Hit loa, 
ItoM (»alta), 
rrvqwnvy • 

AoaUnlttratlon of 
Dota Usa oaocrlptloa of sow aoehlao« 

calculation of aoilflcatlooa. 

IROi  10 hoora. 
•ti §•« hoora. 

Narfcivies Joooof 
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2.     SUMMARY OF THE PROPOSALS 

The managed maintenance system of Danube   Iron and Steel Works 
is completed according to the contract between UNIDO and Nor- 
consult/IKO.  The termi of reference» for  the project are ac- 
cordingly respected. 

Close cooperation between th« counterpart and the consultants 
resulted in a complete syst«« for managed maintenance consis- 
ting of i 

a. A proposal  for future organisation of  the maintenance 
function and its relation to the other parts of the com- 
pany. The proposed concept includes a centralization of 
the maintenance function,  a clear separation of respon- 
sibilities between production and maintenance, and a di- 
vision of the maintenance  function into logical  units ac- 
cording to functions. 

b. A system for central planning of all maintenance activi- 
ties. The proposed ayate« consists of a yearly plan co- 
ordinating all maintenance activities by means of a net- 
work planning technique. 

c. A system for planning of maintenance work to be carried 
out within each production unit. The proposal consists 
of a system for planning of projects end repair  jobs based 
on a work order approach. 

d. A system for planning of work,  production of spere parts, 
etc.  in the central work shops.  The proposed system con- 
sists of a general production planning system well-suited 
to the actual production of spare parts. 

e. A system for preventive maintenance.   The proposed system 
Includes a registration and information system,   as well as 
necessary routines and instructions. 

f. A system for administration of spare parts and material. 
The proposed system consisti of a centralised and coordi- 
nated material administration based on central files,  uni- 
form routines and a simplified decision-making procedure. 

g. A cost control system cowering all maintenance activities. 
The proposed system is based on the proposed organliational 
concept and distributee reasons ibil i ties,  reporting and 
control accordingly.  Its main objective la to improve cost 
consciousness throughout the organisation. 

h.    Coding system fori 

Machine numbers 
Account numbers 
Drawing numbers 
•pare parts numbers 
Materials numbers 
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Th« proposed systems art elaborated as modular systems 
covering the whole enterprise. 

i.    Proposals for contents of ell necessary data bases and 
files. 

k.    Description of EDP-filas,   Input and output request ne- 
cessary for a later conversion to EDP. 

1.    Recommendation of a method for determining aise of stocks 
and spare parts  (see article 10). 

m.    Recommendation of a Method for project planning by use of 
EDP-network   (see article 10). 

n.    Recommendation of a method for    revaluation of plant-lay- 
out(see article 10). 

o.    mecommendation of a method for modern information files, 
copying equipment,  ate.   (see article 10) . 

r.    h compiate education prof ram in maintenance management for 
both production and maintenance managers.  This system is 
described in a resort »slivered for UMIDO  In July 1975 un- 
der the contract 75/2 - 13   (MUH/72/S04) . 

The managed maintenance system is «forked out as a manual system, 
which can be brought rapidly into action, but a later conversion 
to ED» has been taken into consideration. 

I 
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i.  ÜÜHKKAL REMARKS 
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3.      GENERAL  REMARKS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

In order to give a better understanding of the proposals in 
this report, we shall in this chapter describe our impressions 
of the present situation at the Danube Iron and Steel Works. 
We shall comment on such matters which during our work have 
been studied in connection with the system development stu- 
dies. We do not intend to give a status analysis, as this is 
not our task and as a part of the information we have received 
has not been double-checked. However, we do have sufficient 
documentation to state the following: 

There are many positive factors in the company's present si- 
tuation. The technological achievements and past expansion 
of production show the high quality of workers and manage- 
ment. The continous improvement of the plant demonstrates the 
high technical quality of the technical staff. 

The programs for further technological development and expan- 
sion of production will ensure even greater improvements in 
the future. The opportunities for obtaining them at reasonal"e 
cost depend mostly on how well the company solves its manage- 
ment problems and in which way Hungarian industry is developed. 

Compared with similar plants in Western Europe, we must state 
that plant conditions are considerably lower and maintenance 
costs considerably higher than normal. The reasons for this are 
in our opinioni 

Production has expanded to a level much higher (+ 25% to 
• 75%) than foreseen when the plant was originally projec- 
ted. This results in an overload on several points through- 
out the production line. 

As an example, the hot rollInf mill during the first eight 
months of this year has had 21 breakdowns caused by broken 
rolls. This is a very high figure and indicates extremely 
poor quality of the rolls, and/or considerable overload, 
and/or poor instruction of the operators. 

The description of the present organisation is old and out- 
dated. Job descriptions and descriptions of functions are 
not coordinated and do not correspond to reality. The qua- 
lity of the system descriptions varies greatly, and as they 
are made up individually, they are not well integrated as 
a whole. 

For example, it has bean necessary to make new descriptions 
of all existing systems which we wanted to study. We have 
never seen an "in-use" description of a system. 







• 

• |1¿ 
•MV W 

• Il w 

|¿ HAU, 



I 
I 
ITh* fun« t ion <.f th« orfani «at ion f<»r thr fotti .'«»wfMnv 

i* VC^Y niM-l.'rtr. flwrr ta a loi of nvet t«pf>m<i M»t«e«n 
pr.xiyri ,.<n And ma I n t enance. »««ponaibi I it ira *r* often 
impoewtblt to placa in on« orfani tat ional unit. Thr MW» 
situation »aiata within th« maintenance  function. 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
m rot  example blocas co«ln^ down the  roll   table  in 
I «teal will ara oft«« not prop*rly plannad and hai 

burra on  the«.  The operator ahould  re fue«   auch blocks,   aa 
they  harm tha equipment and cause down-time and unnecessary 

I 
I 
I 
I 
I 
1 

for «sample decialona about a aajor r«pair involve some 
JO different perBona and nobody haa th« final r«apone i- 
bility. 

th«  orqantiation  la eetabllahed   in  auch  *  way  **  t<   IIVP 
priority  to product Ioni »*int«n«nce poaaibi I it íes to  in- 
fluence d«oiatone about  rapairtime and condition»  in  th« 
plant.  Thia  ta also sifnifleant   in planning maintenance 
«ora  and   in fceeptn« th« maintenance ataff  efficient. 

For .|»ie,   in January of  thla y««r a   lar««  rapair de- 
in,, tpproKimately 1*0 maintenance workera  in  the hot 
«i ill  «aa d«cld«d and plannad,   in cooperation be- 
twe*-  production and a*Intanane* ataff.  Th« worker« «er« 
taken away  fro« th« normal  «hift  and m*é* r«ady  to «tart 
at a carta in tla». The «or» to b« perforated waa prepared. 
Then production called off  th«  rapair bec au a* th« produc- 
tion plan had not  been fulfilled. 

The amount  of   t nat ruction,  education,  and wot iva* ion of 
the production workers la not  sufficient.   Uaer'a manual» 
««tat   for  th« equipment,  but  are not  aufficiently deve lope*. 
The ma intanane« paopla ara  instruct Inf the  production 
«ordera   in proper operation even thoufh  this  ta the re- 
sponsibility of  th« production  foramen. 

the hot 
have  larfe 

i intanane« coata. 

The demand  for  servie« from th« central  maintenance ahopa 
la  unreal tat le.  Th« total yearly demand for apara parta 
amounts to approximately 1*0 mill,  forint a»  approalwately 
40»  of thia  ia  imported,  approalmately  Î0*   is boufht  in 
Hunfary.   and approalmataly 101  Is produced by th« counter- 
part . 

Any  Item uaed at  th« plant In principi« can be ordered 
from th« central workshops, asi 

- Th* d*liv«ry  il** fot  t«ported spare parta ranaea be- 
t«««n on« and two ymars 

- Th« capacity of th* Wunfarlan machin«  Induatry oft«n  la 
limitad so that d*llv«ry Is Iwpoaetble. 
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1 
The Hungarian machine industry ia not sufficiently 
equipped for msnufactwrln« ««By of the apar* parts 
needed by  the counterpart. 

Th* »¡»«re parts administrât ion is 
major difficultiea, In MM cases 
llty,  and  oft«« very hifh costs. 

weak .   This  CäUICB 
insufficient   qua- 

As  an example,   rolls  for  th« ihttt  straiehtener  «re  to 
be  hardened  be for«  use.   This,   usually   ts  don* by  h»»at- 
ing  th* roils   in an  induction furnace,   but   thin  SüP 
furnace do*s   not  «slat  in Nuiwjary.  The  counterpart   de- 
sands  such  rolls.  Th« Central «alntenane* Workshop p*r- 
fonss  the harden in«, by beatine th*  rolls one by one   in 
s pit   furnac«.  Th«  tempersture  ran««  cannot  be properly 
controlled  and  th«  results ar*  not   food.   The rolls  will 
have •  shorter   11 f» and b« «or« expensive. 

The central  «aintanane«  shops ar* not  efficient.   They 
«•t  their orders fro« « m«Mr of  sources   («bout   thirty) 
and ««eh order in« unit can demand delivery  tine by alvina 
priority.  TH« oreara oft«« ar« not suitable for  th« «uist- 
iti« equipment  and requite ««»«naiv« modifications.   Th* do- 
cumentation,   in esiterai,   is poor. 

Drawings ar«  not divided  for ««ch operation,  snd  a   lot of 
correction«  are sjat with different  coloured pencils on 
th* blueprints.  The workshops  In general  «re not   suited 
for «ffici«nt  production,  the Machinery  and équipaient   are 
not  sufficient   for production of spar«  parts in  the wide 
ran«« of  technology that  Is needed t»y  th«  counterpart, 
heatin« ayates» ar«  Insufficient in  som«  factories,   tram- 
port swan« ar« poor.  The toeie ara  not oreanited properly 
and  their quality varias considerably. 

Th« administration of  spare parts and materials   is  today 
decentral lied,   labors under very difficult conditions,  and 
is  not  efficient. 

Often  it  is   impossible  to «et a realistic  delivery  time 
wh«n order in« a spara pert.   In our  samples we found devia- 
tions  in delivery tie« fro» one month  to on« y«ar   for spare 
parts purchased fro« out s ids.  Also,   we  found that  some or- 
ders given  to th« eentrai workshops  are year« old  %nd not 
filled. 

At preaent  the total value of apare  parts  in th« company 
amounts to approximately 400 mill,   rorinta. Approximately 
701 of this   Is produced) outs id« th« company snd requires 
delivery  times  from a  fee months to  two years.  Taking this 
into consideration,  the rat« of turnover   for spar« parts is 
not bad,  and  th« total amount of spar« parts in stock pro- 
bably too small. This view Is underscored by the  fact that 
approximately lit of the preaent apare parts have had no 
turnover  sine« 1971. 
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The  technical  staff   for maintenance  is  too IIMIì,   AH 
technician« we  talked  to mention**! an nvtrloMi of  work. 
The missing documentation awl the   inefficient   planning 
act 1 vit tea prove  thla. 

for  example,  when  this UHI DO project  was  start rd,   li 
technicians  fro»  the counterpart  were allocated  for 
the different  s ufe-pro jacta and were told by  the  top 
management to concentrate on thla  job.  However,   their 
normal   functions ware not taken over by others,  he- 
cause  there  is no  apare capacity.   Therefore,   none of 
these people has  been  ful It law on  the project   and  th. 
system* developed are not as  integrated as  intended. 

The  use of  modern management tools has been  started by 
the company,  but   the progress  is   Insufficient.   Three- 
years ago the network-planning technique was   introducid. 
Itili  today it  la used only as a description of the  lo- 
gical  structure  in a   Job and not   for plannlnq  control. 

The use of 10»  is  very low.  There  is sufficient  computer 
capacity with some 40 partons working  m this  function. 

However,  for the maintenance and materials administration 
no input or output  proposals have been presented,  and the 
codin« systems uaed  today are unaultable for  EDP.  Mo plans 
exist  for the  introduction of EOT  in the maintenance func- 
tion,  and no calculations have been made concerning the 
efforts required. 

The preaent situation,   partially described above,   forms part of 
the background for our proposals concerning a new organization 
and a new management  ay a tarn for the maintenance  function of the» 
Danube  Iron and Steel  Works. 

Me are convinced that the Introduction of this system will give 
the company major advantages. Improvements can be made in capa- 
bilities of the plant. In the guality of production, and in the 
volume of production,   specific maintenance costs can be decreased 

1 

! 

However,  we must stress that this Is a major taak  for the orga- 
nisation of the company and must be realised as auch if remark- 
able raaults shall be obtained, the ayate» development phase of 
this project has been  injuriously affected by lack of capacity 
from the counterparte organisation,   in order to get a success- 
ful  implementation of  the proposed systems it will be necessary 
to allocate qualified  fuiItine personnel to the project  for a 
number of years. 

Besides and above thla are three important conditional 
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Th« present   organi«at ion  of   the  maintenance   funct mn at   ihr 
innube   Iron  ami Steel Works  la  tendear  and complicated. 

The Mint«<n«nrr< can be seen aa  consisting of  4 différent 
unltsi 

a. The central   »«Intanane« offica which   la  partly  without 
Imp  responsibility  for maintenance.   However,   the »»at 
efficient   chief  engineer  avvita«  on  important   mainte- 
nance der la ions  and holéa  a  great   deal   of   informal   au- 
thority. 

b. ont«  part   of   the  workahops   produce«  ap«ire   part»   and  ma- 
chinery.   Thaaa  «hopa,   alter natively,  could be   located 
outside  and   Independently  of  the  company.   They  are  a 
foundry,   a  eteel casting  factory,   a Mechanical   workahop, 
a  foraine  shop,  etc. 

c. One part of the workshop« carries out m«inten«nce work 
in close connection with production units (Steel Mill, 
etc.). lu^h shops are an erection shop, a wagon repair 
shop,   etc. 

Both above mentioned group« of workshops, b and c, report to 
the same manager and for» one of sieht econoaUcally indepen- 
dent  unita of  the  Danube  Iron end Steel Works. 

Thia  unit   reports   to the  chief   engineer of  maintenance,   other 
unita   (7)   report   to the  technical director. 

I 

d.    Within each production department   (hot  steel   mill,   etc.), 
there   is  a maintenance unit,   reapondinq directly  to  the 
department  manager,   reasons ibi e  for carrying  out   the 
maintenance operation within the department,   aa well  aa 
pre-planning  auch preventive maintenance as   is carried out 

This  type of  organilational  structure  la  unusual   in the  atee i 
industry,   and while  it was efficient  durine  the very  rapid 
establishment  and expansion of   the plant,   it   is so no   longer. 

The main weaknesses of the present organisational   atructure 
arai 

a.    The decentralised organisation has caused a  non-integra- 
ted development of the maintenance management   syatema. 

f.    The present  administrative  routines are complicated and 
cause both slow decision procedura* and high  administra- 
tive costs. 
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I.      iiiiM-i-   »lu«   .».»»l n i st i, iti Vf  «yett»*«  «re   compi Irat«>d,   <if»«und 

for   quirk   ,*f»|(»n  oft«»n  catta««  th«<  ayate«*  to   f.iíl. 

h.     Central   information  filai «re difficult  to maintain and 
do not   function. 

i.     General  conditions  in  ih« plant ara  totally controlled 
by the production MMftri trito by natura ara mora quali- 
fied  for production than for Maintenance.  Consequent 1 y, 
condition«  are unaatlafactory. 

k.     The materiali administration  follow«  the decentral ited 
organiiation,  and  therefore  the poaelbllitlea  for  «tand- 
arditation and analyse« of buy/Make nature are difficult 
and do not  work wall.  The overall  control of  amount» of 
•pare parta and «ateríala in stock  la poor. 

rtPl9f9j9 *• recommend reorganising the Maintenance function 
of Danube  Iron and Steel storks. 

In appendix 4.1,  4.2 and 4. J, exampl«« of  the logical «truct- 
ura which  is recommended are shown. The «win objective of this 
proposal   is to establish an integrated Mintene nee management 
organisation.  All maintenance decisions ara to be controlled 
by a director of maintenance who answers  to the  technical di- 
rector . 

The director of  maintenance is reaponalble  for all maintenance 
coats and  for  the efficiency of  the maintenance.   He will divi- 
de  the organization below him according to thla  responsibility. 
His  first-line  subordinates will  bes 

1. Chief of production units maintenance workshops. 

m. Chief  of central maintenance workshop«. 

n. Chief of maintenance production work«hop«. 

o. Chief of materiale administration. 

p. Chief of maintenance engineerin« department. 

To assist  the director of ma intanane« in «taking plana,  commenti 
on reporta,  analyses,  and auch continuoua development of ay- 
stems which might be neceeeary,  he will have two central ataffs 
with the  following functional 

q.     Central  planning function. 

r.     Cost control  function. 

The  function of  this oraaniiation will be more clearly under- 
stood by studying the function of the different management sy- 
stem preaentad later in this regwrt. 
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J. PLANNING SY8TKM 

The planning evste« as a part of the futur« "Managed Mainten- 
ance System" of the Danne« Iron and Steel Works should be di- 
vided Into three levels, corrispondine; to the proposed future 
Maintenance organisation. 

1  V 

CeVfftAL »LAMMING 
Uvei  1 

p 
L 
A 
N 
N 

STMT.  »LAMMING MAIN PLANNING 

»— "" 

I 
N 
a 

UNIT  »LAMMING 

, 
Ms int. »roe. MS Centr.Malnt.ttftj Prod.unit Level  2 

• 
Maint.MS 

Y 
S Coord, riami. Coord.Plann. Coord. Plan. 

T 
1 
N £ V 

SHOP »LAMMING 

r> product loi Prev. Maint, Acute     Planned 
Nepalr   Maint. 

Level   3 

1   -      _^   

The basis of the planning systesi is the work order system and 
therefore we shall  first present our proposal for this. 



5 - 2 1 
5,1 MOR* PUPE* SYSTEM 

In order to mana?« and coordinata the »aintanane« activities 
it la nace a aar y to nava specific information available. The 
proposed work order system covers all Maintenance jobs per- 
formed by 

- maintenance ataff 

- production ataff 

- sub-contractors 

and the System has the following tasks i 

to make clear specific wishes concerning the maintenance 
job in question. 

- to pick up data for menaoin? the maintenance and to form 
the basis of the planning end job preparation. 

To understand the function of the work order eyatem it is 
necessary to introduce the concepts oft 

- PRIORITY 

- CAUSE     CODE 

5.1.1    Priority 

To have a proper basis for planning the lob sequence of the 
maintenance jobs it is neeeeaary that jobs be assigned a prior- 
ity according to their Importance, i.e. aii work orders for 
repair and maintenance joba should have a priority code, and 
the priority should always be given by the work order origi- 
nator . 

•slow a proposal for priority code and definition la given< 

PRIORITY  DEFINITIQM 

I 
I 

EKERGEWCYi Maintenance requirements which have an 
immediate effect on production, utilities, and 
other services. In addition, this classification 
will also be used for maintenance requirements 
which have an Immediate effect on safety. 
Immediate start of the requested work is mandatory. 

URQPITt Maintenance requirements which do not have 
an immediate effect on production, utilities, or on 
the services Including safety. However, if requested 
work is not started as soon as possible, it will be- 
come PRIORITY 1. 



PRIOKITY        DEFINITION 

NOHMALì   Maintenance  requirement« which  do  not have 
*n  impedíate effect on production,  utilities, 
other  services. 

or 

BOUTINEt  This priority can be allocated only by 
the Maintenance Planning Department  for maintenan- 
ce  requirements of routine nature.   Included  in this 
category arc technical  Inspections and preventive 
maintenance which must be carried out  according to 
schedule prepared by the Maintenance Function. 

wff'mfcuAÎSff710*  JtflP °"IW ^-MAINTENANCE JOBS 

Includes all work orders which are not  related to 
repair or maintenance work,  i.e.  changes and alter- 
ations,   spare part« production and joba normally 
performed by the production staff. 

I 
I 
I 

The following has  to be taken into consideration: 

all work orders must be provided with a priority  code, 

the definitions and use of  respective priority codes must 
be carefully noted. 

priority must be assigned by the originator, 

priorities  1  and 2 must be uaed only in the case of absolute 
need.  The  jobs  in priorities 1 and 2 cannot be pre-planned 
or prepared and they will,   therefore,  be much »ore expen- 
sive to perform than the joba assigned priorities  3-5. 

5.1.2    Cause Codes 

The most efficient way to decrease 

1) down-time of production and 

2) at the same  time, maintenance costs 

is to decrease  the wear and failures of production equipment. 

To achieve this,   the maintenance organisation must  take care 
of preventive maintenance and break-down cause analysis.   It 
must be informed about the condition of the production equip- 
ment and know when special attention is required. 

1 



1 
The •au««'   (Odra   provide  an  Important   part   of   thin   informat loti t 

CMJfD CODC       DCFIHITIOH 

1 

2 

3 

4 

5 

i 

7 

Incorrect operai loti 

Insufficient lubrication 

Insufficient cleaning 

Improper maintenance 

»«pair carried out too late 

Material«   failure 

Construction failure 

Normal wear 

- All  repair and maintenance jos« »net be assigned a cause code 
after  performance. 

- The cause codes are given by the performing work group 
after  the completion of tha job. 

- For"direct orden"   (priorities 1 and 2)   the work group 
reports  the cause code to tha originator,  who  records it 
on  his   Log  Sheet. 

- For  jobs ordered on a work order form,   the performing 
work group will write the cause code in  the  appropriate 
place on the  sub-work order form. 

I 
I 
r 

5.1.3    Work Order Procedure 

The work order originator must fill  in all  necessary  informa- 
tion,   such as account number,  priority,  project  number,  etc. 
on the different work order  forms»   as later described. 

The  source of work order origination should be clearly defi- 
ned  in order to measure and control the volume of maintenance. 
Work  order originators must be established  in compliance with 
the   following principles! 

"Maintenance"  issues work orders for major overhauls, 
large repairs,  projects and the like.  The work order 
must,   however,  be authorised by the cost center respon- 
sible. 
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1 
I 

"Maintenance"   IHHUOS «fork orders  for all   routine   jobs, 
auch as preventive maintenance,   in cooperation with 
"Production". 

"Pi oduct i«>n  depfU t nent a"   iKsue wot k  outers   fot    .»Il   icnuin* 
inq   required maintenance work according  to the  rulen. 

The  work order  system conalata of the   following two main 
routineti 

1.   DIRECT ORDER ( pr i o r 11 i es  1  and  2) by meana of Work Order 
Liai   (Loq Sheet)   for  issuing Mealier work order* of  high 
priority aa described  later on. 

2.   WRITTEN WORK ORDERS are to be  usad  for all  other mainten- 
ance  requests,   including  all  raquasts of priorities <,   4  and 
5,according  to deacrlption later on.  The originator forwards 
the original  and two coplea to Maintenance Planning and  re- 
tains  one copy for his own record«. 

Procedure« for Processing Work Order For»» 

The work order  forms  received by the planner will  be proces- 
sed  prior  to  scheduling  the requested work  to the maintenance 
work  groupa.   The planner determines the work  sequence and, 
if   necessary,   the  work  qroupe   required   to  complete   the  requ- 
ested work  in cooperation with  the  foremen.   The planner eati- 
matei  the time necessary  for carrying out the work and prepares 
aub-work orders  for each work group related  to the work order. 

Work Order List Procedure 

§fSf£"ii-5uiSi 
The  WORK ORDER LISTS will  be  iaaued weekly by the maintenance 
planners  to  the authorised work order originators  and may be 
uaed  under the  following conditional 

the  required maintenance work should be  finished within 
the current week. 

the  request must be of priority 1 or 2-type work. 

new week begins »for  instance« every Sunday morning at 6 a.m. 

the  used Work Order Lists   (originals)  will be  fetched by 
the maintenance planners every Monday morning.   After the 
planners have checked  if any  job has still not been noted 
as  completed,   and have assigned a cause code,   they will go 
to  data processing. 

The copies of the used Work Order Lists will be kept by the 
originator for later comparison with  reports. 
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2) 

Work order Litt 

The Work Ord«r List   is shown eft the following page 

I >     Xbt.°f tl*Ml9f .1 Uel.aSi 

- the origin number 

- date of request 

• description of  requested work 

• work group number 

- account number   (including priority code) 

m.9I«|aMlfiK.2ldtH.IM.a9l.lli.ltsMfetit.li^.laïfl.lll4l 
IfiltEMlM mi 

- his name and telephone nt 

- priority   (i or  2) 

- job number 

- a clear description of what he wants done. 

3>     ïfcte.ifef-âafe.i!. Sfiff«t!f#.t&f. 9l.SaMm.faUl.aDl 

- cause code (given by the work group) 

- his signature. 
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The Work Order form 

The Work Ordar For» ia usad for issuing larger work orders and 
work orders of low priority ss described earlier. 

DURAI VA8MÜ        WORK ORDER            JOB NO.   15306 

To Required byjOrd.Work dept. 
(dataJ 

Namet Attest sign.: 

Account No Proj. 
No. 

Accès date [Desired compie« 
Jtion date 

Estimated costs 
wanted 

Goods de- Responsible goods recei- Person to contact in Tel- : 
livered at ver: Orderinq dept.: 

Description of work» CAUSE i 

1. Incorr. operation   • 

2. Lubrication        CD 

3. Cleaning          • 

4. Inproper maint.     • 

5. Repair too late     • 

6. Materials failure   • 

7. Constr. failure     Q 

S. Normal wear        (Z3 

9.                   • 

To be filled in by the planning dept. 

No. 

— _ 

Perform. 
dept. 

Estim. 

h o i 

Actual 

i r s   

Est 
dat 
sta 

im. 
e of 
rt 

Estimated 
date of 
completioi 

Estimated 
costs Ft.» 

Actual date 
completion: 

of Piar mer, nan tei 

/ / / 
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»fork orders, which have pre-prlnted job number«, are issued 
to authorized work order originators and are to be used lin- 
dar the   following condition«: 

All maintenance requests that are not given as direct or- 
ders (Work Order List), including all requests of priori- 
ties   3,   4 and 5. 

All   requests of priorities  1  and 2,  which cannot be carried 
out  and completed within  the current week. 

The   forms are printed on special paper   (NCR).  The origina- 
tor   forwards the original   (white)   and two copies   (two dif- 
ferent colours)   to maintenance planning,  which in the fu- 
ture organiiation,  will  serve the maintenance group per- 
forming the job. 

The   fourth copy  (different colour)  will be kept by the ori- 
ginator for later comparison with the repair report. 

The preceding page shows an exastple of a Work Order Form,  which 
we suggest should be discussed with the relevant persons  from 
the counterpart, It is emphasised that it should be taken as 
an example which could be  the basis for corrections and further 
development. 

Issuing of Work Order Forms 

The originator forwards the  filled-in Work Order Form to the 
Maintenance Planner in the area where the job will be performed. 

In filling in the form,   it  should be noted that: 

The  Job number is pre-printed. 

If authorization of the job is required, the signature of 
authorizer must be filled  in. 

Careful attention should be given to correct account number. 

If  the originator wants  a summary of the total costs for 
all   ordered work,  as  for  Instance for major overhauls,  all 
these Work Orders should be given the same project number. 
Project numbers are provided on demand by the Maintenance 
Planning. 

If  necessary,  fill in date and time available for carrying 
out   the work. 

Always fill in requested delivery date.  Maintenance Planning 
and   the performing work group,  after considering the pre- 
sent  backlog, personnel  capacity situation,  materials and 
spare parts, etc.,  can tell  if requested delivery date can 
be met. 
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If space is marked by an X for eatimated costa It means 
that the work order Must be cost estimated before work 
has begun. 

If the originator himself ha« ordered spare parts or ci- 
ther équipaient which refers to  the Work Order,   the de- 
livery location,  as wsll as the person responsible for 
receiving goods, must be glvan. 

always record name and telephone number of the indivi- 
dual, who can give further information about the request- 
ed work. 

Try always to give the bast possible description of the 
requested work. 

After completion of the job,   the craftsmen  (work group) 
must reports 

- cause code 

- date of performance 

- time consumption (total hours). 

Date of performance and time consumption can be either re- 
ported via time cards or by giving an oral report to the 
foreman Immediately after the completion of the job.   If the 
latter alternative is chosen,  the  foreman registrars the given 
information on the work   order forai   (priorities 3,  4 and 5) 
or on the shop ticket shown before   (priorities 1 and 2). 

Work Order Flow is shown on attachaient 5.1. Information flow 
baaed on work order is shown on attachment 5.2. 
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5,2    CENTRAL PLANNING 

Central planning haa be>en assigned ai a staff  function of the 
Di rae tor of ma Intanane«,  and hai tha following taekst 

a) To prepara a strategic plan (STP,  covaring at least 5 
yaara)  whose purpoaa la to create tha beat possible ba- 
sis  for decisione to be stade now, or following long pre- 
paration.  STPt   ae«  "Couraa of Industrial Maintenance of 
th«  Danube Iron and Steal Works" chapter  4,   point 4.3.2. 

The STP is to be baaed both on the general  policy and the 
objectives of the company and on the prognoais of the pro- 
duction unita concerning foreseen expanaion and planned 
plant lay-outs,  expected purchase of new production equip- 
ment,   the expected degree of utilisation of the existing 
equipment and planta,  etc. 

Baaed on theae data,  an «valuation of the dimensions and 
form of the future organisation must be made. Also the 
lay-out,  the equipment to be purchaaed,   the personnel 
(resources)  needed,  and tha possibilities of new develop- 
ments or re-education of the present peraonnel have to 
be evaluated. 

b) To prepare a yearly plan (main plan) based on the wishes/ 
demands of the production units and the maintenance stra- 
tegy. 

This plan is to be elaborated baaed on the knowledge of 
production planned, new installations, the condition of 
the production equipment, necessary complete overhauls, 
systematic preventive maintenance, and an evaluation of 
the  amount of acute repairs. 

The plan should act aa a frame plan for each maintenance 
unit,   i.e.: 

- Maintenance production workahopa 

- Central Maintenance Workshops 

- Production unit maintenance workahopa. 

The yearly plan contains the main activities to be per- 
formed,  including planned projects,  major overhauls, etc., 
and a time achedule for these activities based on an ap- 
propriate utilization of tha total resources of the main- 
tenance and possible aub-contractora.  The plan is to be 
followed up every month, and necessary measures to prevent 
or remedy possible deviations, are to be taken. 

c) To maintain and develop tha managed maintenance system. 
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In this section we almi I deal only with the principios of 
b) main planning. 

Stili Wain Planning 

Ali demands on »aintanane« work for the coming year, i.e.* 

project 

major overhauls 

planned rapalra 

arc to b« channelled through "Cantral Planninq". 

Th« central plsnnlng alaborales a propoeal for the yearly 
plan (Main plan), including tine requirements (adaption of 
stop-tins), priorities, and wcaaaary resources, the plan 
should be accepted by production aa well aa by the Mainten- 
ance Management. 

The main plan conalata of three plans, one for each organi- 
sational uniti 

Plan 1 - Maintenance product ion workshops 

Plan 2 - Central Maintenance workshops 

Plan 3 - Production unit Maintenance workshop« 

and  acts   as a frane pia« for the technical/economic 
planning function placed within each unit. 

The basic information in plan I  and 3 should be the plan- 
ned activities, scheduled tine, and estimated resources 
needed for these activities. 

The planning can be baaed on th« n«t'*ork technique and be 
processed by msans of an sxlstlng standard network tüt- 
program. 

This will give the following advantages i 

Easy and prompt plan revisions with corresponding fol- 
low-up procedures. 

Possibilitiss for s isolation of th« consequences of 
alternative plans. 

Integrated resource planning. 

Sorting and selecting of output according to need/wish««. 
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fri!   SÊJy P^PWliS 
•y unit plann in« «MI understand that planning  donc by 
tM tewhnVeconoMic.«taff,  for  the unit managers. 

Th* planning will concerni 

To receive and evaluata th« technical poasibllitte« of 
producine, th« or «tort cornine to the unit. 

To dutrlbut« th« orders to th« r«l«v«nt production «hops. 

To establish «nd Mintali* •  survey of th« resource cate- 
•oriaa and th« capacities available in th« unit. 

To prepare quarterly coordinated plana  for th« work  ahops 
based on th« nain plan and  in-coming orders. 

To establish and Maintain rsisvent centralised fil«a 
auch as,   for example i 

- Machinery and equipment  including technical description, 

- brochurea,  operation Mímala, ate. 

To control  th«  total amount of  work houra planned and carried out. 

C«ntral Ha intanane« ttirhihnaip 

To rac«lv« and evaluata requested ma intonane« work. 

To dlatrlbut« th« work to th« r«l«vant »«intanane« group. 

To eetablieh and Maintain a  survey of th« raaourc« cat«- 
fori«a and capacities available in th« unit. 

To pr«p«r« coordinated plan«  for th« workshops  (capee i ties) 
based on th« nein plan and   the in-coming orders. 

To establish and Maintain r«l«vant c«ntrallied fil«a auch 

I 
- Machinery and equlpmaat 
- tool« and aida, «te. 

To control the total  number  of work hours planned and carried out. 

1.    »redaction Huit Ka Intana meo Workshop 

-     To establish and maintain a survey of th« raaourc« cete- 
sor iea and oapeclty available. 
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To «ana?« th« tran« forane« of r««ourc«a fro» on« Mot- 
ion to another. 

To «stabiliti and Maintain r«l«v«nt fll«a,  8Uch as for 
Instancei 

-    r       mery and «qulpawnt 
- and aid«,  «te. 

Tli« main objectlv« for th« coatolnod technical and «conomic 
planning function« 1« to ««cur« th« lnfrco—wnlcatlon b«- 
ttmon th« planning and th« «oonooilc analyal« In ord«r to 
utllli« th« r««ourc«« In an optimal way. 
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5.4    SHOP  PLANNING 

The «hop planning groups are placad In the »aparate work 
•hopa of tha units and attould nava tha following tasks t 

job praparatlon 
datali planning. 

Íob praparatlon Is tha basis of all planning and work par- 
o manca and will be daacrlbad In aactlon 5.4.1. 

Îhe datall planning system dlffars frost unit to unit and 
rom task to task,  but always consists oft 

Production planning 

( 

Preventiva maintenance 
Planned rapaIra 
Projects 

Maintenance planning 

Thaaa systems will ba described in    tha following aectiona. 

I 
I 
I 
t 

5.4.1   Job Preparation 

The philosophy of job preparation la tha same for the dif- 
ferent unita and shops,  but hare we shall distinguish be- 
tween job preparation   (JP)  in tha Maintenance Production 
Workshops and the Maintenance Workshops. 

Maintenance Production Workshops 
Job preparation haa to convert the information of the work- 
orders,  drawings, etc.  and prepare the workahop documenta- 
tion in auch a way that it suits the work of Detail Planning 
and serves satisfactorily as job information in tha product- 
ion shops. 

The responsibility of Job Preparation la tot 

evaluate the jobs and work out the job descriptions, 

work out tha job-tickets and estimate the job time, 

work out material requisitions and make the material 
check, 

In addition,   "Job Preparation" intendst 

To ensure the right technical documentation and the neces- 
sary human resources, materials, and tools at the right 
place In the right quantity and quality and at the right 
time neceaaary to perform the work  (job)  aa planned. 
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The output of job preparation should bat 

Oparation liât 
Job tiokats 
Matarial requisitions. 

2Wtiïi2D.LÎft 
Tha oparation list has to ba elaborated by product and it 
has to state all operations including operations that take 
placa in other divisions, with aub-contractora,  etc. 

The job description can ba written on the job tickets and 
the operation list  is composed of the copiée of the job 
tickets. 

The operation list has to contain at least the following in- 
formation » 

operation sequence 
description of the oparation  (as on the job tickets) 
materials per operation 
operation place   (machine, group, etc.) 
time estimation 
product description  (identification) 
drawing number. 

¿Sfe.IaSi»*! 
The job tickets are more or less prepared through the "ope- 
ration lists", only general information haa to be added. Next 
to     the information on the operation list the following must 

be added: 

shop 
category of workers 
job number 

The materials requisitions have to contain at least the fol- 
lowing information t 

materials identification number 
materials requisition number 
specification of materials 
corresponding job number. 



I 
I 
I 
I 
I 
I 
I 
I 

5-18 

I 

Central Maintenance Workshops and Production Unit Mainten- 
ance Workshops  

An appropriate utilisation of resources and materials assumes 
that the work can be satisfactorily planned. To avoid wait- 
ing times and production loss, materials,spare parts,  tools, 
drawings, lifting equipment, etc.  have to be available when 
the job is going to start. 

By job preparation  in the maintenance shop,we understand the 
preparation made with the intention of providing all resour- 
ces and information needed in order to perform an ordered 
maintenance job with a balanced use of resources and material 
and without unnecessary loss of time. 

The output of job preparation should be: 

issued sub-work orders if necessary 
job descriptions 
material requisitions 
description of necessary tools and aids, 
time estimation of jobs. 

Here we shall present a method for time estimation of diffe- 
rent kinds of maintenance jobs. 

Time Estimation 

The time estimation is the basis of the capacity planning. 
We suggest the time estimation        be based on standards ob- 
tained by a registration of real consumed time for different 
kind of jobs in an initial period of approximately 's year. 
This method is simple and fully satisfactory. 

For the sake of the construction of the standards, the jobs 
are divided into three groups i 

1. Repetitive jobs 
2. Non-repetitive  jobs 
3. Routine maintenance jobs. 

The classification of the jobs is defined as follows: 

To ensure a systematic and uniform handling of the mainten- 
ance jobs it is expedient to classify the jobs.  Here we 
shall propose the maintenance jobs        be identified by  three 
classifications: 
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NON-REPETITIVE 
JOBS 

ROUTINE MAINTEN- 
ANCE JOBS 

REPETITIVE JOBS      Maintenance requests which are classified 
by the Maintenance Planning Department as 
repetitive should occur at least three 
times per 4-week period in order to obtain 
a sufficiently accurate average over a 
reasonable time. 

For these jobs it will be easy to deter- 
mine a statistical standard for each work 
group for each repetitive job. 

All maintenance activities, except the ones 
classified as repetitive or as routine main- 
tenance work, will be classified as non-re- 
petitive. Job codes are assigned to non-re- 
petitive jobs in order to indicate in which 
time interval they should be completed. An 
example is given below. 

Maintenance activities classified as routine 
in general are the activities on which a fix- 
ed amount of time per week is spent,  such as 
lubricating, routine preventive maintenance, 
inspection, etc. 

In general these activities will be schedul- 
ed as 8TANDING WORK ORDERS.  The work order 
form will be used to issue standing work 
orders. 

The standard time for routine activities will be predetermin- 
ed by Maintenance Function in cooperation with the work group 
supervisors. Maintenance Planning will issue the standing 
work orders with priority 4 and process these as normal work 
orders with the exception that,  in general, no report is made 
when these jobs are completed. 

The construction method of the standards ist 

REPETITIVE JOBS   (RJ) 

All standards for RJ are connected with the performing group 
and all RJ in a group are assigned a code. 

When a certain number   of jobs  (minimum 20) with the same code 
has    been completed  (the dispersion in time may not be too 
great)  an arithmetical average can be calculated« 

Standard for job z   hours consumed 
s_ no. of jobs 

h/job 

If the work conditions change and  the dispersion becomes 
too great or the definition of RJ is no longer fulfilled, the 
job should no longer be classified as RJ. 



NON-REPETITIVE JOBS (NRJ) 

All maintenance joba, which cannot be classified as RJ and 
are not Routine Maintenance Jobs, have to be classified as 
NRJ. 

The non-repetitive jobs present the major obstacle for ef- 
fective workload planning. It is overcome by a statistical 
approach considering for each work group, all work falling 
within a given time interval as a job to which standards may 
be applied. 

The time intervals and the corresponding code could bet 

Time intervals 
(hours) 

Job Code 

0-8 

8.1 - 16 

16.1 - 32 

32.1 - 64 

64.1 - 100 

100 

1 

2 

3 

4 

5 

9 

The consumed hours registered on the work orders after per- 
formance have to be grouped according to the respective time 
groups (by EDP processing automatically). During an initial 
period of approximately \ year a larger number of values in 
each group will be collected. Based on this an average time 
for each group can be calculatedi 

Average time group w • * *>*"  «"««-« <** i""P w> 
£ No. of jobs (in group N) 

An example is shown on the following page. 

h/job 

I 
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Work group No. N 

Time intervals 
(hours) 

Job Code 
Average time of all jobs of this 
classification 

(Example) 

0-8 1 3.4 

8.1 - 16 2 12.7 

16.1 - 32 3 23.5 

32.1 - 64 4 46.0 

64.1 - 100 5 81.0 

over 100 9 for each individual job 
an estimated time is given. 

Then the PLANNER would know that 12.7 hours is the standard 
for any non-repetitive work (in Work Group No. N) lasting 
for over 8 hours, but less than 16 hours. 

His plus and minus errors would equalize each other over a 
week's time for the total work group. 

ROUTINE MAINTENANCE JOBS (RMJ) 

Maintenance jobs classified as RMJ are jobs which are going 
to be carried out for a longer period in time and with a 
fixed estimated consumption of hours per week, e.g. preven- 
tive maintenance, such ast 

cleaning 

lubrication 

inspection 

checking conditions 

small adjustments. 

The following rules for RMJ have to be kept in mind: 

1. RMJ have to be ordered on a work order form. 

2. They should be planned in cooperation with the groups 
carrying out the jobs. 

3. They should be approved by those responsible for costs. 

4. RMJ are assigned priority 4. 

5. Standards have to be based on data from the engineering de- 
partment and should be expressed in hours per week. 
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5.4.2    Production Planning 

The proposal  for the planning system in  the maintenance pro- 
duction shops  is for the machinery shop. 

The system is shown as a manual processed system, but the 
capacity loading, weekly programs, and follow-up can be 
processed on EDP as well. 

After trial run and  implementation of the  system in machine 
shop, of course the system can be adjusted and transferred 
to other similar production «hops. 

Detail Planning 

Detail Planning   (DP)   receives the rough loading plans 
(1/4-year plan)  as the basis of the scheduling. Besides, 
DP receives from job preparation the complete work documen- 
tation,   i.e.: 

a) Operation list,  containing the following information» 

- operation sequence 
- description of the operation (as on job tickets) 
- material per operation 
- time estimation 
- operation place (machine, group,  etc.) 
- necessary tools 
- product description   (Identification) 
- drawing  no. 

b) Job tickets   (work orders) 

c) Materials requisitions,   containing the  following  inform- 
ation: 

- materials requisition no. 
- specification of material" 
- quantity 
- corresponding job no. 

The responsibility of detail planning is to: 

coordinate all activities including activities that 
take place in other shops or with sub-contractors by 
working out the "production control card*. 

control the capacity of key machines or groups at the 
earliest possible stage. 
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plan the activities according to the "production con- 
trol card" (coordination plan), the material situation, 
and the available capacity, by working out the "weekly 
program" and the corresponding "load survey" per work- 
ing place. 

follow the production progress by daily or weekly feed- 
back and conferences with the persons responsible in 
the production, and to analyse the consequences and ad- 
just the plans according to the feed-back. 

The work of Detail Planning is based on: 

workshop documentation 

materials situation 

data such as: capacities, workers, machines, etc. 

feed-back information from production 

Attachment 5.3 shows the input, output, and routines of Job 
Preparation and Detail Planning. 

The following areas are treated in Detail Planning: 

Production Control Card 

On the production control card all jobs (job tickets) for 
jobs using long transition time, key-(bottle-neck)machines 
or involving other shops/sub-contractors are listed. The 
transition time of the "product" is based on the estimated 
hour consumption per job, the time needed for transportation, 
and the interrelationship between the jobs. 

The production control card has to contain the following 
information (see attachment 5.4): 

drawing no. 

product description (identification) 

card no. 

date/signature 

delivery date 

job no. 

job identification 

job transition time 

workshop no./group no. 
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The production control card is to be used as: 

basis of the weekly plans and the load of the workshops, 

coordination plan between the shops, other divisions, 
sub-contractors, etc. 

follow-up card. 

Capacity Control (Kev-Machines) 

Before the scale of the production control card is fixed, 
a rough capacity control of the key-machines (bottle-necks) 
should be made (see attachment 5.5). 

Load Survey 

In order to secure the right utilization of the capacity in 
the shops, the load survey should be prepared. The load 
survey shows the cumulated loaded hours per week per machine/ 
machine group. (See attachment 5.6). The load survey is pre- 
pared by inserting all job tickets of a product 6-7 weeks 
ahead. 

Weekly Program 

After the control of the capacity and the materials, Detail 
Planning prepares weekly programs (see attachment 5.7) in 
accordance with the load survey. Programs for 2 weeks ahead 
will be made each week. The weekly program should be made 
in 3 copies. One for Detail Planning (following up), one for 
the foreman, and one for the chief of shop. 

Every Friday, the results from the past week and the programs 
for the coming weeks are discussed at a meeting between the 
planners and the foremen. 

Filing and Dispatching of Prepared Job Tickets 

By prepared job tickets are meant job tickets: 

which are dated according to the "control card", 

for which the first materials check has been done, 

which are inserted in the "load surveys" 

In order to manage and control the realisation of the plan- 
ned production, the following aids are used: 

operation list 

production control card 

job tickets 

materials requisitions 

load survey 

weekly program. 
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The production control card remain« in Dateil Planning and 
la filad according to th« nimbar of th« control card. 

Tha job ticket« and tha corraaponding mataríais requiaition» 
ara filad according tot 

Machina/group - w«eki 

,iob-tic!:ot 
o re ;)?._"• 3 ¿ 

^*   ':: e o'".t.: 

job-tic'.et 
.n   oroducti:>r.. J >\,c 

is,, 

v:ee 

:ee 

! 

T 
Whan tha joba ara raady to a tart, according to tha weekly 
program dacidad at tha Friday naatinga, ona copy of tha 
job ticket! ia filad in th« oard indax for job tickets in 
production, and two coplaa ara aant to tha ahop with tha 
weakly program. 
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Follow-up of the Progross lu Production 

The collection of Information as to which job« have bemn 
finiahed is on« of th« mat important function« of th* 
planning work. Without a correct feed-back enabling a cor- 
r«ctlon of th« planning factor, aa «Mill aa th« coating woelUy 
programa, th« planning »yetas cannot work aatiafactorlly. 

Th« time calculation muet be regiatered in th« aame order 
aa the plana are prepare, i.e. per maGhine/m*ehln# qroup 
(according to the weekly program). 

In order to get reallatic planning flgurea, the al» muat be 
that the planned time ahould be equivalent to the actually 
conaumed time. In order to obtain this, a factor f  ahould be 
usedt 

eat ima ted time x P - planned time 

(planned time . - actual time). 

I.e. in order to make the system dynamic, th« "actual plan- 
ning factor" ia to b« calculated periodically aai 

p « «ctually conaumed hour a 

eatimated hours 

The calculation of the P factor la mede on a apecial form 
(a«« attachment 5.8). 

The number of houra (capacity) in which the machine/machine- 
group la supposed to work within th« week has to be stated. 
The chief of the workshop (or foremen) should approve the», 
and be responsible for the realisation of th« plans. 

By following th« development of the planning factor P, and 
by comparing the hours actually apent on the jobs with the 
approved capacity per week, orne gets an idea of the effici- 
ency and the progreaa in production. 

Î 

Th« feed-back ia obtained by meana of weekly meeting« (every 
Friday), "finished" joe tickets, and follow-up by th« plan- 
ners. Th« statua of production is r«glst«r«d on th« product- 
ion control card. The "finished" joe tickets are removed fro» 
the card index for "$©• tickets in production". 
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TIM plann ine syst«» developed tot  II«« »roder*Ion unit  Main- 
tenance Worfcehoee can be weaMl fer the t entrai Maintenance 
ttorkahop« «a welt.  The ptapatita 1ft thia aection   C>.4.1)  are 
prepared  for  IN«  rolline »All Maintenance workahoew,   but 
after   trial   run  ami  ia»laea*ntat ion of   the ayate»  in  theae 
afeen«,   of cr>urae,   tha ayate* eau be edjuated and  transferred 
to other production natnt«fiance workahops. 

Tha   )ofc preparation and pi anni ne qroup   in tha  mlunq  mill 
Maintenance wnrkahop« should be placad  paral lai  to  tha  Hain- 
tenance Ene lneerina «roua»   in tha orfani tat ion.   In   fact, 
thaaa  9 r o upa act   a« staff   funettona  to  tha wmnmqmr . 

Tha planning  ayataaa preeented  in thia   auction arai 

1. Project   Plannin* tyateaa 

2. Preventiva Maintenance  ayate» 

1.    Maintenance  Planante. 

The pro)act   pi aiutine,   i.e.   pianaina of  proper proiecta,   larqe 
repelra,  aaln overhaul!,   etc.,  «houli  tu   baaed >>r.   the  network 
technique. 

Today     thia   technique  la  ¡MMMtt and   in   eoe»  caaea   uaed   1 n   the 
eon» any.  hut   for   the wat  net  IDT processed. 

it   that   uullir project a   i*. so  activities     t«   manual- 
ly planned by   the  uae of  network   (activity-oriented version 
a« tataaftt  at   the  project   leader couree).   Larqe project« 
(  > 40 activitiea)   ahould be proceaaed on KOT by wean«  of one 
of the wall-known network   oosajuter proqrajse.   An activity ori- 
ented ver a ion should toe preferred. 

àaialal.-tWftlAyt.HHilleeft 

Prevé, ttve Maintenance  )o4>e are ordered by  the work order 
ayate» de acri bed   in point   VI.  The   Joba are assiqned priori- 
ty 4*   and are cleaaified a« «tout i ne Maintenance Joba   (MMJ) 
as deaeribed earlier. 

The reeource »lenatna la  included  in  the Maintenance plan- 
nine ayate»«  but  eoa» of the beale principlaa of  Ml will 
be Mentioned here. 

JHfiiE. KU*.lff»l-i»l Ji 
km already  »entiuned the peine ale of   PM  i«  to  reduce wear 
and detect   éñá  rweedy  it  before the (Machinery h**  to u* 
atopjied  t»r  «»ne  reeaon ar   another.   The   techniques   involved 
in PM hav«r  different  nanee  and today  the  following  art*   in- 
eluded 1 

1 
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I 

1. Cleaning 

2. Lubrication 

3. Inspection 

4. Condition checking 

5. Adjustments, exchange of parts, 
served at pre-planned stops. 

and repair of damage ob- 

ra is not a task for the Maintenance function only,   it is 
pert of the daily work for all persons within an enterprise, 
fro« the managing director to the youngest office boy,   from 
the production planning and managing man to the worker in the 
tool-crib. 

It is really a kind of philosophy which should be introduced 
and kept alive in all people's minds. Wear of machinery often 
will result in unusual noises,  smells unsafe functioning, 
chance of colour or other unusual  events. Anyone observing 
auch chances should find it quite  natural to tell the mainte- 
nance department or some other responsible party about what 
he or she has observed. ALL people within an enterprise should 
be told to do so and one should never reprimand a person for 
"putting his nose in other people's affairs".   Sometimes  it has 
been observed that a person does not report because he or she 
thinks "this is not my job",   in other words the "this-is-not- 
my-table"-mentality prevents the PM. 

A successful introduction of Preventive Maintenance principles 
will as a consequence also include   INFORMATION about the basic 
principles and measures to encourage people to take an active 
part in the prevention of losses within the enterprise. 

tides the  introduction of a philosophy or policy within the 
enterprise,  the Preventive Maintenance System includes: 

1. A control system 

2. Good routines 

3. Instructions 

4. Trained people 

5. Alda for the job 

The control system consists oft 

a. order forms 

b. report forms 

c. recording system 

d. statistics 
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MAINTENANCE INSTRUCTIONS 

Generally speaking there must always be  some kind of in- 
struction for any type of  job.   In some cases it is possible 
to state before the actual  job starts 

WHAT is to be done 
HOW it should be done 
which AIDS are to be used 
TECHNICAL SPECIFICATIONS  about  the  job. 

1 

This  is of course the case  in PM.  Someone has to state  these 
facts.   In many cases the engineer does  it,   in other cases 
the  foreman,  but  in too many cases it  is  left to the worker. 

The usual attitude when PM is started  is     that specially train- 
ed workers,  lubricators,  should be used.   PM makes high demand 
on the technical qualification.  But it must also be observed, 
that especially  in the more detailed inspections and in  the 
condition checking operations the demand on technical qua- 
lifications is so high that no worker is  capable of doing the 
work correctly without some kind of information from engi- 
neers . 

Verbal  information about the job is the commonly used method. 
It  is said to be quick, but in most cases  the time saving 
means that not all information is given.   In PM most operations 
are repetitive,   sometimes of course at  long intervals,   and 
inevitably verbal   instructions are quite  insufficient. 
It  is not possible  for anyone    to keep  in mind all the diffe- 
rent information about PM operations. 

If a verbal instruction to a worker is based on a written in- 
struction it ensures that 

all information necessary is included 

the instruction is always the same 

-    nothing is forgotten 

there is always a reference and a 
support for the memory. 

Instructions for PM have been worked on for many years and it 
is now possible to find 3 different techniques, each one with 
its advantages and disadvantages. 

1. The instruction is not detailed. The  job is described only 
with the operation definition such as  "check",  "listen", 
"inspect".  No other information is  included. 

2. The special  instruction is connected to a "methods book" 
where the different operations are described in more details 
No technical data are included. 

3. The instruction  is complete with method description and 
technical data. 
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Instructions of type 2 are actually type 1 Instructions com- 
bined with the Methods Book. 

Of course,   there  is less work in writing  instructions  for 
types  1 and  2,  but practical experience has shown that the 
work necessary to write a usable Methods  Book is considerable. 

The oldest of the PM instructions is the Lubrication  Instruc- 
tion.   In most industrial countries type  3  is used.   In some 
countries,  Germany,  for example,  this form of lubrication  in- 
struction is stated in a generally accepted national  norm,   in 
Germany DIN 8579.  This indicates,  that type 3  instructions are 
the safest and most reliable  . 

Below are type  1   (or type 2)   instructions  from an iron and steel- 
works  factory.   They were used during an  introduction periodi 
the same type was also used in the pulp and paper industry. 
The reason for choosing this simple type of  instructions was, 
that  it is done quickly,  is quite sufficient in the early 
stages of a PM programme, and in this case specially trained 
inspectors were  used.  The need for a more detailed description 
of the different actions was not deemed necessary at  this  time. 

Today,   these instructions to a larqe extent have been replaced 
by type 3 instructions,  the reason being  that the demand on 
reliability in tho preventive work has been increased and the 
technical difficulties have increased with the introduction of 
more automated and more complicated machinery. 

The complicated machines require better  information in the in- 
structions,   and as a consequence also the Methods Book has been 
replaced by a Methods Record,  used when building instructions 
of type 3. 

Shown below are instructions for type 1 or 2. There are only 
short details about what to inspect, but not very much about 
the method,   technical details etc. 

! 

INSPECTION INSTRUCTION 

DISTRICT                           DATE             ISSUED MAINTENANCE 1 

Inip . at 
Run , Stop 

i Codi Mochín« Component Method 

x    i Water pump Pocking 
Coupling 

Look, Litter 
_ll_ 

leoring -ll_ 

1 
X Vacuum pump Alignment 

Fattening to bate 
Coupling to meter 
Pocking 

•1 

II 

_ll_ 

Connections to pipe II 

;   * Water filter Connectiont to pipe 
Int. pretture drop 

_ll_ 

Meature 
Í 

! 
Leakage Look,  feel 

CHECKED DATE 

Drawing 
Tool- 
Inttruction 
number 

105 
105 
107 
104 

105 
105 
105 
143 
145 
105 

Rep. 
Ch. 

n 

at   ) 
Ord. 

:~_i i 
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The disadvantages with type 1  instructions may partly be over- 
come by using  some kind of a  "Methods Book".   Shown below is a 
page from such a book. 

•                     ' •  

GENERAL INSPECTION GENERAL INSPECTION, contd. 

The otnerol inspection covert: The general inspection will usually be 
don« during production and under nor- 

PROTECTION AND SAFETY DEVICES mal conditions. Shorter stops may be re- 
quested by the production foreman. 

ALL ACCESSIBLE MACHINE PARTS 
The general  inspection is done by 

»•low or« lilted mochín« porti and 
components known o> general be- Looking, Listening, Feeling 
cause they are used in many mo- 
chín« In the factory. When found The general  inspection will cover all 
they should be Inspected as per in- accessible parts. The inspector will 
struction below. take off covers, plate protections, etc., 

take safety precautions^ if possible feel 
SHAFTS: the parts to check for undue play, ab- 

normal temperature, noise and vibra- 
Roundness, wear, stralghtness tions. Determine, if possible,  the cause 

of the abnormal condition. 
BRAKES: 

The general inspection will also cover: 
Function, brake bonds, brako linings, 
adjustment screws,  lock nuts, wear 1.    The general tidiness of the work 
on other parts. placo (cleaning, swooping,  etc.) 

BEARINGS: 
2.    The general exterior condition of 

the machine (cleaning,  painting, 

Play, temperature, undue noise. Use 
dust, dirt). 

a itfthoscope. 3.   All functions of the machine. 

• 

4.    The lubrication. 

1 

The language used in any type of instructions should be clear 
and must be easily understood by those    for whom it is  intended. 
An engineer usually has his own technical way of expressing him- 
self, and it is most uncertain that the workers will understand 
it. It must be a precise language, especially when dealing with 
difficult technical things. 

The writer must also try to find the knowledge level amongst the 
workers.  The engineer must never write things he is not complete- 
ly and definitely sure the workers will understand.   It  is not e- 
nough to state  "they should know because of their former training". 
People forget,   especially the things they do not use daily.  It must 
not be left to the worker to make the decision about the method to 
be used,  because he is likely to take the method he knows best and 
it is quite possible that method will not give the safety the en- 
gineer wanted. 
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MACHINE  MANUFACTURERS   INSTRUCTION BOOKS 

Manufacturers of standard machines often deliver an  instruc- 
tion book.  Many maintenance engineers have the opinion that 
they have to stick to the rules in such an instruction book. 

If such a book is carefully analysed,   it will often be  found 
that time intervals between maintenance operations are too 
short.   The most revealing example is  the interval   for chang- 
ing oil. 

In most cases it is stated that the oil should be  changed 
once a year or after 6 months.  If the quantity is  small it 
does not mean so much economically,   but modern machines very 
often have  systems containing large quantities.  The manufac- 
turer's  statement is of course based on experience,   but the 
manufacturer must be sure his machine  is always well   lubri- 
cated.   In order to achieve that purpose he sets a  short in- 
terval   just to be sure.... 

In reality the oil may last for more than one period.   It has 
been found under controlled conditions that the oil   in a hy- 
draulic  system remained in good working condition  for more 
than 6 years  instead of the prescribed 1 year. 

This fact ca3ts no    aspersions on the manufacturer.   He does 
not know that this particular machine will profit from good 
maintenance.  The same applies to other parts of his  instruc- 
tions too. 

Purchasers  in industry often state that the manufacturer will 
provide complete instructions concerning preventive mainte- 
nance.   The reason is  that the purchaser believes  the manufac- 
turer has  the best practical experience with the machines. 
But that  is not true,  because the manufacturer has  not a single 
one of his machines under daily observation in his own plant. 
Practical  experience is held by his customers,  but  if  the cus- 
tomer does not keep records properly,  many valuable hints will 
never reach the manufacturer's serviceman. This again is no 
fault of the manufacturer's as, again,  he wanted to be on the 
safe side. 

An instruction book for any type of machinery should be set 
up to suit the user. The lubrication instructions should be 
set up according to an accepted standard, such as DIN 8579. 
If not, the lubrication man does not find them, and the ma- 
chine will not be properly lubricated. The same applies to 
other information too. 

After long and detailed discussions with those concerned in 
Sweden,   it was found,  that an instruction book should be di- 
vided in  3 parts and delivered in a varying number of copies 
to the user. 
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Maintenance 
department 

Plant ent. 

Work study 

Prod.eng. 

Prod.plann. 

Prod.forem. 

Operator 

Installation    Preventive     Machine   Spore parta   Operaron   Drawings   Lubrication 
instructions   maintenance dota catalogue       instructions instructions 

instruction« 

(x) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(X) 

1 
1 

In this set-up the Installation instructions are those need- 
ed to install the machine and give it the initial lubrication, 
test it before starting production, machine test record»and 
such things. Also information about how to lift and transport 
the machine, how to assemble it, etc., is included. 

The machine data consist of a general description of the ma- 
chine and its functions, but also general data such as measure- 
ments, weights, cable gauge, demand on facilities, such as elec- 
tric power, water, compressed air, etc. 

The operator's instructions consist of information on how to 
adjust tools, etc. before operation, how to inspect the ma- 
chine before start-up and how to watch the machine during o- 
peration. 

Drawings are usually able to provide such information, if 
necessary. It should be remembered, that a manufacturer is 
more willing to do this before the order is signed than after, 
and also that a good instruction book costs money. 

There have also been discussions in Germany about the informa- 
tion a manufacturer should provide when delivering a machine. 
The result can be read in the "Technische Ausführungsricht- 
linien für Werkzeugsmaschinen und ähnliche Fertigungsmittel" 
(Technical Guide-lines for machine tools and similar production 
equipment) VDI 3227, 3228, 3229, 3230 and VDI/VDE 3231 issued 
by the German Association of Engineers. 

These guide-lines also contain valuable information about the 
procedure of machinery. It is amazing to see how different 
people in industry act when asking for quotations, finding 
facts about offered machines and analysing the basic facts to 
find the one machine suitable for the intended purpose, not 
to mention how the manufacturer and the customer fail to under- 
stand each other's problem during delivery and service period. 
All these situations are described step-by-step in the guide- 
lines. 

Even if the manufacturer's instruction book is set up according 
to accepted rules, it is not always possible to use its infor- 
mation directly as worker's instructions. 
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The reason  is that in molt cases the  user of the machine 
rapidly will  have access to information that the manufacturer  does 
not have.  There will also be changes  in intervals  for diffe- 
rent operations because of the conditions for the machine, 
time and load utilization etc.   But the instruction book con- 
tains  much valuable information and material for building 
one's  own instructions,   such as sketches and photographs. 

The manufacturer  usually provides a  spare parts  catalogue when de- 
livering a machine of standard design. The best method used 
for that is  the exploded view.   It is easy to see  the shape 
and relative  size of the different components and  also how 
they are assembled. The exploded view may be used also as 
information  for the repairmen    when disassembling and assemb- 
ling  the machine  for repair or exchange of worn or damaged 
parte.   Lines with arrows may add to the value of  the exploded 
view  in that case. 

I 

The following is an example. 

SHAFT SEAL (see figure) 

Remove the coupling half with a puller. Remove key (24). 
Remove all burrs from the key way and the shaft end. 
Unscrew the gland nut (33) and remove all parts up to and 
including inner washer (20). 
Install a new 0-ring (16). 

Check that the retaining ring (19) is in its place in the 
groove in the shaft. 
Install the inner washer (20) with the chamfered side to- 
wards the ring (19). 
Install the spring (21) and the second washer (20). 

Install a new rubber ring (22), be careful not to damage 
it when passing it over the keyway. Install a new sealing 
disc. (23). 

Install a new 0-ring (17) in the gland nut (33) . Insert 
a new sleeve (18) into the gland nut and assemble all 
parts on the shaft. Tighten gland nut securely. 

Install the key in the keyway and push the coupling half 
onto the shaft with light blows of a hammer. Lock with the 
lock screw. 

Be sure the sealing surfaces of the rotor ring (23) and the 
stator ring (18) are not damaged or scratched. 
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18 17 33 

/      \ \   fer 
16   19 20 21 20   22 23 

Exploded view with arrows Indicating correct assembly, 

For special machines it is too expensive to stake exploded 
views. In such caaes preparad assembly drawings should be 
delivered to facilitate correct repair work. 
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PERSONNEL FOR PREVENTIVE MAINTENANCE 

As always in maintenance,  skilled and trained people should 
be used. When first starting a preventive maintenance plan, 
it has been more or less a custom to use inspectors,  lubri- 
cators, machine  checkers and similar craftsmen, who work on- 
ly in the indicated areas. 

To get a certain degree of flexibility it will sooner or 
later become necessary to take other craftsmen into the pre- 
ventive work. 

When using instructions of type 3,   this extension becomes 
fairly easy as the  instructions can be used both as the basis 
for the initial  training of new personnel and as an aid for 
those craftsmen who are not fully trained. 

In complicated machines,  especially such machines containing 
hydraulic,  pneumatic and electric circuits,  the personnel 
must have knowledge in more than one of these fields.  The 
machine mechanic must know how the electric control circuit 
acts because he Must be able to check the entire function in 
order to find weak components and failures. The need to train 
both mechanics and electricians in several new fields becomes 
more and more obvious. For the complex machines, methods have 
been developed such as 

-    logical  fault-finding techniques 

test programmes 

which have to be handled by trained craftsmen. The time savings 
with these methods are so great that the cost of training  is 
negligible. 

In earlier days  the lubricator usually was among the less able. 
If a man was not capable of working as a production man he 
was given a job either in the tool-crib or as a lubricator. 

Lubrication   (and also the job in the tool-crib)   is a  job to be 
done with care and strictly according to the instructions.   If 
a poorly trained man is used,  safety and accuracy of the work 
may be jeopardized.  The nan who does lubrications may also do 
simple kinds of  inspection when lubricating the machines.   If 
he is a skilled craftsman, then, not only does he properly 
lubricate a machine but he may also contribute importantly 
to preventive maintenance by inspecting the machine,  as well. 
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In Swedish  industries it has been found that older mechanics 
who do not  like to work as repairmen    on incentives any longer, 
will do a very good job as combined lubricators,   inspectors 
and instructors for the operators of the machines.  Usually 
they have a very good knowledge of the machines,  collected 
during long  time as mechanics,   and personality qualities that make 
the operators accept them as  superiors. 

Repair work  is done in connection with the inspections,  usually 
up to the predetermined and agreed stop time.  Repair work ta- 
king more time is done later on,   if the failure  is  not of the 
nature that calls  for immediate action. 

When the preventive programme has been in effect some time, 
more people are trained for the job.  In some industries the 
preventive work is planned and scheduled as a part of the re- 
pair work,  with a certain priority. 

In the long  run it will not be necessary to have spe- 
cial workers  for most of the preventive maintenance work. 

The internal training programme for the personnel working 
on preventive maintenance should be a continous process as 
new machines are  installed and the workers trained  in their use 
as soon as possible. This applies also to the foremen,  both 
the PM foremen and the repair  foremen  (in different departments) 

The preparation of instructions  is usually done by mainte- 
nance engineers.  They need a training course at the start of 
the programme,  covering 

preventive maintenance techniques 

instruction language 

instruction technique 

use of methods records. 
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It is generally accepted that careful planning of an ope- 
ration will improve the results. In general, however, the 
opinion is that maintenance work cannot be planned to any 
large extent. 

The fact is that in a well organized maintenance depart- 
ment,  usually more than 75 per cent of  the manhours spent 
on maintenance job» can be planned.  Even rush jobs can be 
planned. 

Weekly Planning Meeting 

A successful maintenance planning is based ont 

a balanced order-stock enabling an equal and optimum 
utilization of the maintenance resources. 

greatest possible consideration of   the fact that orders 
(jobs) have to be carried out at the right time without 
unnecessary delay. 

This implies      well-organised team-work between the order- 
originators,  the maintenance work-groups, maintenance en- 
gineering group,  and the maintenance planners. 

The introduction of weekly planning meetings between these 
people will result  in a good ongoing  relationship in quest- 
ions  such as preparation and priority of maintenance jobs 
to be carried out during the coming weeks. 

t 

The following item« should be fixed on the agenda! 

report on the results of the last week's program. 

report on the orders entered last week and the total 
order stock. 

report on jobs under preparation. 

proposal for work-program for the coming week. 

comments on the proposed work-program. Establishment of the 
program for the coming week and the plans for the fol- 
lowing weeks. 

report on the situation of the other maintenance groups 
and the central maintenance shops. 

miscellanous. 
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This means that the work program and the plan of the fol- 
lowing weeks are prepared according to the following cyclo- 
gram: 

Week 1 

Meek 2 

Week  3 

Week 4 

Work 
program 

work 
program 

plan 

work 
program 

plan 

work 
program 

plan 

plan^ 

W2 W3 W4 W5 W6 W7 W8 

1 

The work-program for the next week includes only jobs pre- 
pared and ready to start. In the plan for the following 
weeks all jobs with a scheduled date and requiring a certain 
amount~öf resources ought to be included. The plan should 
serve as a prognosis base for the evaluation of the need for 
coordination of the various maintenance jobs and maintenance 
groups, and also indicate the need for extra capacity. 

Capacity planning 

A good maintenance- economy implies that each maintenance 
shop has an adequate order-stock enabling it to equalize 
the order variations of the order-entrance and to have the 
necessary time for the job-preparation. 

The aim of    capacity planning is to manage the time 
and sequence of the ordered job« within the frame of the 
priority rules, in such a way that an "optimum" utilization 
of the available ressources will be obtained. 

To understand the routine of capacity planning, it is necessary 
to introduce and define son« basic concepts. 

Jobs ready to start and jobs not ready to start (priority 
group 3 and 51 

Prescribed order stock. 

The total maintenance order stock can be divided, once de- 
fined, as shown below i 
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Orders which art tine eetie* ted, 
prepared and reedy to »tart ee 
eoon «a the neceeeery reeourcea 
ara aval labia 

1 
Orden 

ready to atari 

Ordara which ara tu» eet lasted, 
and prepared but not ready to 
a tart durine the neat two weeaa, 
due to lack of Materiale, not yet 
fixed atop-1 tea for product ion 
équipaient, etc. 

Total 
order 
atoctt 

Ordera 
net ready to atari 

L-J 
The étendard tie» for ordera net 
ii calculated aa foiIowa« 

ready to atart neat weak 

1 
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The difference between the control limit  and the prescribed 
order stock can be calculated at the greatest deviation from 
the average of the orders entered during  the last 20 weeks. 

It la an eaaential task of the maintenance planning group to 
unterstand the order stock information,   and in cooperation 
with respective ménagera take the neceaeary measures baaed 
on this information. 

•y fixed control  limits and an order trend exceeding the up- 
per limit,  the maintenance workshop in question is supposed 
to be shorthanded.  If the order trend exceeds the lower limit, 
the maintenance workshop in question is  supposed to be over- 
manned.  In both cases adjusting measure* are necessary. 

Maintenance jobs In the category routine maintenance jobs 
(standing work orders priority 4) are planned, and in priori- 
ties 1 and 2 jobs are not planned, but draw on the resources. 

All other maintenance joba have to be planned according to 
the reaourcea available. 

To make proper utilisation of the reaourcea available for 
maintenance joba,  it is neceaeary of course to know the num- 
ber of reaourcea at one'a diapoeal. 

The available resources have to be calculated per period cor- 
responding to planning periods, e.g.,  per week or 2 weeks. 

An example of a capacity calculation is  shown below s 

I 

WORK GROUP PERIODI WEEK   15 

PLAN REAL DEVIATION 

Norm capacity 
Calculated abaence 
Lend capacity 
sorrowed capacity maintenance 
sorrowed capacity sub-contractor 
Planned overtime 

2350 
-100 
-  50 
+  10 
+200 

2350 
- 25 
- 25 
+ 10 
+250 

- 75 
- 25 

- 50 

Real Capacity At 2410 2560 -150 

Por priority 1 
Por priority 2 
Por priority 4 

225 
365 
410 

275 
355 
405 

-   50 
+   10 
+     5 

(1 +  2+4)       Bi 1000 1525 -   35 

CAPACITY AVAILABLE   (A - •) 
for priority 3+5 

1410 1525 -115 
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Order  Stock   (week  13) 

I 
I 
1 

1 

C:       Prescribed order stock 

Dt       Order stock ready to start 

Difference     (C -  D) 

Kvot.     g 4.4 0.88 

This capacity plan is set up at the weekly planning meetings, 

Explanation of  the plan. 

(a) Norm capacity! 

(b) Calculated absences 

Own resources  in hours. 

(c)       Lend capacity« 

(d+e)   Borrowed capacity » 

(f) Planned over-timet 

Real capacity At 

(g) For priority 1« 

(h)       For priority 2t 

(j)       For priority 4» 

1+2+41 

Capacity available i 

In advance known absence due to 
holidays,   illness, education, etc. 

Known lending of resources to o- 
ther services. 

Known resources borrowed from o- 
ther maintenance shops,  "  the pro- 
duction" or other. 

Planned and accepted over-time. 

a + b + c + d + e+f 

Calculated as a 5-week running a- 
verage of priority 1 jobs earlier 
carried out. 

Calculated as priority 1. 

Total standard for all priority 
4  jobs  (standing work orders). 

Total statistical probable hours 
to be reserved for acute repair 
of priorities  1 and 2,  and the stan- 
dard work orders priority 4. 

Hours which can be used for planned 
priority 3 and 5 jobs. 
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In this example the capacity-plan is prepared in week 
14, is valid for week 15, and the calculations are based 
on data information from the situation at the end of 
week 13. 

Prescribed order stockt As described earlier in 
weeks 

h » weeks x running average 
of the last lo weeks 
real available capacity 
in hours/weeks. 

In this example 5 x 1350 * 
6750 hours. 

Order stock ready to 
start: Total order stock minus or- 

ders not ready to start 
(as earlier described) divided 
by running average of the last 
10 weeks real available capa- 
city in hours/weeks. 

In this example: 
5930 hours 

6750 - 820 - 

or TBÏÏ 4.4 weeks. 

Based on the calculated capacity and the stock of orders 
ready to start, the work program can now be set up. 

CONCLUSION: 

All the items described in article 5,together with the ma- 
terial administration system and the cost control and bud- 
geting system, form the vital part of the "Managed mainte- 
nance system". Of course a number of records and files are 
needed as a data base. These and the EDP-input and output 
will be described in a later article. 



DESCRIPTION 

The plonneri/ordor-receivers immediately moke a cost- and 
work evaluation on the received work order. 

The work orden ore checked, »igned and dispatched for 
further preparation. 

Work with priorities 3 and5 and project,  requiring no 
conduction work and no external ordering of »pare parti 
and materiali, ore prepared by the performing group (ihop). 

Planning group arrange» the work ordert according to th«_ 
rule« and hand over the work-orders to detail planning* 5^ 
or asks for external resources ÍA) 

The arranged work orders can,  considering the load situation 
in the performing groups (shopsl, or     for other reosons if 

WORK   -   OR 

suitable, be given to external resources, e.g. 
nance shops. 

central mainte" 

ng 
The prepared work orders are registered on the respective 
performing groups, and scheduled according to the planni 
rules.   The pia», ors issue  Sub work-orders     if necessary to 
the respective penorming groups.   The preparad    work-orders 
planned for coming week are set up on  the weekly progran 
of the respective performing groups. 

The work program for  the coming week  is fixed at the weekly 
planning meeting. 

The work orders priority 5 which are to be considered as a 
project, are registered(f)and hoftdad over to the project group. 
Tl t originator    is informed that the order is qoing to be per- 
:ormed by the project group. 

SE CTI•N   1 

IZ 1 
Work order list 
(log sheet) 

t 
Priorities 1 &2. Originator 
records      on  the lis' crd 
make direct conto:t to 
the performing group. 
Work  order no.  is jiven. 

O 

0 
Moin- 
Weet 

- o 

iBfàl 



WORK   -   ORDER   -   FLOW 
ATTACHMENT 5.1 

Priorities 1 &2. Originator 
records      on the list and 
make direct contact to 
the performing group. 
Work order no. is given. 

Originator 

Coit 
responsible 

1° 
Work-order 

Priorities 3  & 5,  projects 

 l_ 

© 
Maint.shop 
Planning 

r í i© 
Priority 3 
Job    100 h 
-Priority 5 
without constr. 
projects 

Priority 3 
Job     100 h 

Job 
preparation 

Priority 5  incl. constr. 

Planning Office 
Evaluate the 
places of costs 
Moint. ace, 
Prod.  Ace. 

Priority 5 
Incl. constr. 

Planning 
group 

Q_3 
0__e 

Job praparatio i 

•MKaBHHHB 

Registration of 
the job as a 
project 

0 
Shop planning 
Reaistr. of Kegisi 

Meint, shops: 
Weekly plann.meet. 
- originator 

f. moint. group sa maw 1 

0 

i 
Assigned on 
Priority 

External 
Resources 

Project 
— leader      «i 

issue! 
work orders 

Project leader 
¡S assigned res. 

Sub 

work orders 

Report    \y 

T 
Report 

t    SECTIIH  2     -1 



INFORMATION     FLO w 

PRINCIPAL     SKETCH 

PRODUCTION 

Priority 3 ¡ob» 

MAINTENANCE PLANNING 

Priority 1  and 2  ¡obi 

Work request 
Log sheet 

Work order     1 

MAINTtNAN' 

Work  ordei 

Work order 

Work order 

Work   oí de 

I Croft backlog   »__ 
1 rmrt 

I   Craft octivlty    „_ __ 

LüßLi r 

1 
1 

Woik   pioyic   \ 

1 
1 
1 

Work 
orders 

\    1 
Is i 

._. 

«!_._ .'* 2i V    Ord 

 » 
SKOP 
'i  ke* 

Job cod« 
report 

L-    4 
Repair 
report 

Repair 
report 

Weei-1 

Week I, 

Week I 

every 

evei y   *' 

SECHI*   1     t 



ATTACHMENT    5.2 

INFORMATION     F L_0 W_ 

PRINCIPAL     SKETCH 

BANNING MAINTENANCE DATA PROCESSING 

Work Order 

Manpower 
schedule 
 »J 

Work order 'see routin« above ) ï 

y   i 

Weekly 

Weekly 

Weekly 

fehQP tîck< 

Log sheet 

Craft bock log 

Croft activity 
report 

every 4th w—k 

every 4th week 

1 
I 

4- 

Job cose 
report 

Repair 
reP9rt 

i    SECÎIIH   2 



ROUGH   SKETCH   OF   PROPOSAL   FOR    DETAIL   PLANN  r-,, 

INPUT TO DETAIL PLANNING SECTON: 

* OPERATION LISTS 

* JOB-TICKETS (WORK ORDERS) 

* MATERIAL REQUISITIONS 

* ROUGH LOADING PLANS 
(1/4 - YEAR PLAN) 

* Sequence ond description of the 
Optra Moni 

* Tim« calculated 

* Operation place (alternative 
possibility) 

* Necessary tool» 

Material  re« 
quiiit. 

information abfcut moterialt 

Control  cord 

C 
Ma'eria' 
equis it. 

h-- 
* Bated on the operation j 

lilt and the ¡oo ticket!, 
the "Production control | 
card1 ¡I mode for the ¡ 
¡obi in question. | e for e . 
fixing the time tela- j 
tiom between the ope- J 
rations a capacity con-¡ 
trol for key opetOtion | 
(Mochines/Groupil It ¡ 
made. i 

based :r 
- Prod, contro I 

- Ma'e'ia,   zht 

- Loadi"T S'JIN- 

Vre ¡o; - 
viued .vi"-,   '.J 

dates an:  tht 
programs are 

v", 

_J 

'»Vrek 
pioni 

Time 

axis 
I     2 weeki before production itort 

SECTIIN   I     r 

I       1  week before production itorr 



ATTACHMENT 5.3 

OPOSAL   FOR   DETAIL   PLANNING    IN    MECHANICAL   SHOPS 

r 
Control cord 

£ 
Mo ter ¡al 
requisit. 

Based on  the operation  \ 
list  and the ¡oo ticker*,! 
the   "Productioi control 
card'    il mode for the 
¡obs  in question, ft efore . 
fixing  the  time reía-      I 
tions  between the ope- ¡ 
rations a capaci'/ con-! 
•rol   for key opeiation    | 
Machines/Groupi' ¡s 

made. ¡ 

Based on: 
- Prod.control  cord 

- Mo renal   check 

• Loading survey/week 

The ¡ob-tickets or« pro- 
vided with  production 
dates and the weekly 
programs ore  mode. 

materials 

Weekly 
progrom 

Workshop documentotion 
planned and prepared 
for  production: 

Control  cord 

Follow up 
n pn 

4 

Job  tickets filed according to 

Machine / Group  - week 

Pob 
ticket 

Introduc 
tion 

g 

Materials fro mi 
Store accord- 
ing  to   »he pro 
arom ond mat, 

V 
Production shop 

Follow up 
Feed back 
Conference« 

* Program ond job ticker« 
for the  coming week, 
and at  information for 
for the next week, 
sent to  the shop 

week   hpfoie modín, tion stent Production start 

1    SECTION   2 
i> 
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Attachment .   5.6 

LOADING   SURVEY 
F 

PAOE 

DATE 

PLANN 

'age  1 

OF 

tUnP                                              rORf M»N  ER 

WEEK   N. . 

tEONETICAL 
CAPACITY   IN   HOUMS ® 
ACTUAL    CAP. © 
ACTUAL NOUNS © ' 

JOS    NT 
p c P c p c p c P C P c 

<* © 

'• 

" 

• , 

• 

1 
P. PIAMMO HOUIIS PI« JO§.                                  C'CUMULATIO   HOUM   PO«   THE   PIAIOO 

1 



r attachment  'i.fe 
»aea 2 1 

Load lurvy rom 

H - Thaoratical 
capacity in 
hours i Total eaeeclty in een-houra Including 

•hifti Mi planned ovartlea, but aaclud- 
ina workers on holiday«. 

X • Actual 
capacityt The actual capacity la tha thaoratlcal 

capacity corrected by a factor for lll- 
naaa, othar ateaanca, and ainor break- 
donna. Tha flauras of lllnaaa and othar 
«baencs will ba found by atatiatlca of 
tha capacity utilisation. 

We propose tha figuras of ainor break- 
downs to ba 10« at tha beginning. Thia 
factor aust ba diacuaaad with tha ahop 
leaders ani tha foranea. Tha aia la to 
redíase thaaa factors in ordar to «at 
battar utilisation of tha 

I 
I 
1 

Actual hours i actual hear coaatasation in eeanactlon 
«ita joba. Tha actual hoar ooaauaptlon 
of tha "follow-up week" (tha paat week) 
sniat ba calcul a tad and inaartad In this 
•paca. Daylations, if any, neat ba dia- 
eeeeed with tha foraaan at tha planning 
aaatlnfs in ordar to decide, for instance, 
In caea of a delay, whether this delay 
can ba ali»inatad through overtine. If 
neceaeary, tha "planned waaka" miat ba 
adjuatad. 

Planned 
hours ear 
job,       Tha plaaaad hears ara the a«pactad actual 

la order to fat thaaa plaaaad heure, tha 
ara aaltipilad by a factor 

tha 
enlatad 

f - 
aa t lea ted hours 

Thia factor it found throeah 
of Job tickets aad eaie 
rlbed ia paint S.4.1. 
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L • CWttlOtOá 

i CWMiUtO« iWitl off tlM »Ui»»«d job« nust 
fill 19 Uw wt«tl eofoeity   (I). 
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Page 2 1 

WEEKLY PROGRAM/FOLLOWING-UP 

B 

E 

Poi. NO. 

No. of job. 

The sane description a« that of the job ticket. 

The planned start and finiah date of the job. 

The actual date on which the job was started and finished, 

Information concerning origin of the materials and their 
destination point after completion of the job. 
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Page 2 

FOLLOW-UP THE PLANHING FACTOR P 

The planning factor P 1st Actual hours 
Estimated hours 

This P roust be calculated per foreman continuously based on 
the job ticket* of the finished jobs. The form is shown be- 
low t 

Explanationi 

Groupi 

B - Actual hourst 

Estimated hours: 

Normally a group consists of the 
workers and 1 foreman.   If some fore« 
men have only a few men  it might be 
expedient to form larger groups by 
putting together several  foremen 
groups. 

The actual hours registered on the 
job tickets of finished jobs with- 
in the stated week. 

The estimated hours registered on 
the job tickets of finished jobs 
within the stated week. 

Planning factor P« Actual hours 
Estimated hours 

of the past 4 or 5 

weeks. One form covers one quarter 
of a year. 

Besides using P for the conversion of estimated hours into 
planned hours, the factor tells something about the efficien- 
cy. If the estimated hours are constant and P decreases, it 
means that the actual hours have been reduced. The reason for 

higher efficiency can be better methods, better organiza- 
tion of the transportation, correct manning, etc. It should 
be the foreman's object to raise the efficiency and keep P 
on a level corresponding to good efficiency. 

t 
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6.       MATERIAL ADMINISTRATION 
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! 

ATTACNNBIT 6.1 

ATTACHHPrr 6.2 

ATTACHMENT 6.3 

Flowchart 

•par« »art« vait»     as.ooo 

riowcHart 

Daalanatad Spar« Part« 

flow-chart 

•far« Part« in I took 
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6.     MATERIALS ADMINISTRATION 

The present situation  in the materials and spare parts admi- 
nistration of the company calls for close attention. 

In this chapter  is  presented a proposal  for future materials 
management.   However,   the system as  such cannot  solve all of 
the problems.  Proper coding systems,   efficient procedures, 
efficient  utilization of EDP,  and a  clear organization are 
basic elements  in  efficient materials management.   But   if we 
do not know what   is on  stock  today,   if we do not  know  the 
costs/value of  this,   if we do not know what is ordered and 
which delivery  times will be met,   if we do not  know the need 
for  spare parts,   and  if we do not have a description  for ma- 
terials  administration,   then this must be changed before a 
system can  function efficiently. 

Today the materials administration function of the company 
controls a value of approximately 400 mill. Forints and at 
the  same time spare parts are often   lacking. 

We recommend a  special  survey to be  carried out   in this area. 
The objective of  such a  survey should bet 

a. To  identify  and code all  existing materials  and spare 
parts,   including such ordered and not yet delivered. 

b. To  register  both weak points  in  the present   situation and 
demands  for changes. 

c. To examine possibilities  for deletion and propose  a policy 
to the  top management. 

d. To examine  the method for decision-making before ordering 
and propose  similar rules for the whole company.   This 
concerns both number to be ordered and where   (buy/make) . 

e. To elaborate an efficiency improvement program for the 
materials administration inside  the frame of  the system 
presented below. 

»HOfOtlP SYSTEM 

The materials administration function in the maintenance or- 
ganisation will be headed by a unit manager responding to the 
director of maintenance. 

The unit manager of material« administration will be respon- 
sible for efficient utilliatlon of  the capital  kept  in stocks 
and for minimising the direct and  indirect costa caubed by 
materials and spare parts. Nit responsibility ia described in 
more detail  in the system decorlptions. 
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Decisions  as  to what and how much will be kept  in stock, what 
will be manufactured inside the company,  and what will be pur- 
chased will  be made on the basis of the principles set forth 
at the maintenance courses and presented in  the course manual. 

Decisions  as  to deletions of  spare parts will  be made on the 
basis of an economical/technical/political  decision by the top 
management.   The present method  shall be used   increasingly un- 
til the EDP-materials administration system  is  functioning. 
Then no  special method is  necessary,  but  for   some years a spe- 
cial person will be assigned this responsibility. 

The material  planning system will ensure that  the results of 
the analyses mentioned above are brought  into  action and that 
requirements  for materials and spare parts  are  fulfilled with- 
out unnecessary delays. 

The basic  principles for  the material planning  system (MPS) 
aret 

all materials and all  spare parts located  in the company 
will  be  filled in MPS. 

all  utilization of materials and spare  parts will be re- 
quisitioned from MPS.   If  there is not time  to complete 
the paper work before a part is used,   it must be done 
imeediately thereafter. 

requisitions  sent to MPS may be evaluated by MPS, but 
the user   (requestor)   decides what he must  have. 

MPS  acts  as an internal  purchasing office   for the mainte- 
nance  production workshops and no other  department can, 
normally,  order a job to be carried out  here. 

The MPS  routines differ depending on the type of requisitions 
and materials/spare parts.   They are not different for goods 
placed  in central stocks or  in production units. 

The following scheme shows  the  20/40 main variants of routines 

fl 
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ORDERED FROMs 

TYPE» 

In attachment 6.1   the routine for orders amounting to more 
than  25.000 Forints and ordered in Hungary with a normal de- 
livery time (a )   is described.  In attachment 6.2  the routine 
for ordere of designated spare parts ordered in a workshop 
within the company with a normal delivery time  (b )  is des- 
cribed . 

In attachment 6.3 the routine for orders of general spare 
parta ordered in a stock within the company with a normal 
delivery time (c ) is described. Routines for rush orders 
will be the same as for orders with normal delivery time, 
only ordering and material handling is carried out before 
the routines are performed 



CENTRAL MAT. ADM. 
PLANNING 
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FLOW   -   CHART 

ROUTINE FOR ADMINISTRATION 

OF ITEMS > 25000 Ft. FROM INITIATIVE 

UNTIL FINAL USI. (NONE PRODUCTION ARTERIA! 

DIRECTORS 
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order 
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FLOW   -   CHART 

LUTINE FOU ADMINISTRATION 

TIMS > 25000 Ft. FROM INITIATIVE 

JAL USE. (NONE PRODUCTION ARTERIAL) 

ATTACHMENT 6.1 

MAT. ADM. SYSTEM 

SUPPLIER 

1 
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FLOW   -   CHART 

ROUTINI FOR ADMINISTRATION 

OF DESIGNATIO SPA« PARTS PRODUCED 

AT DV. FROM INITIATIVE UNTIL F'NAL 

WORK SHOP 

Production 

WORK SHOP UNIT PLANNING        CENTRAL MATERIAL #DM. PLANNING 

i 

Of-» 

Central 
work shop 

unit 
production 

plan 

Production 
place and week 
decided 

•O o 

+-0- Spare part 

delivered 

Attached item to: 

1. Direct ute 
2. Stock et detti nation 
3. Central Stock 

nniM 1    |  I 

Spare part 
ordered 

Deliver^jjìft e 
confi mei 

^í 



FLOW   -   CHART 

ROUTINE FOR ADMINISTRATION 

DESIGNATED SPAtE PARTS PROOUCED 

V. FROM INITIATIVE UNTIL FINAL USE, 

ATTACHMENT   6.2 

MAT. ADM. SYSTEM 

TRAI MATERIAL A DM. PUNNING 

Spare part 
ordered 

Delivery; tier e 
confirmed 

*¿ 

PRODUCTION UNIT MAINT. SHOP 

-0 

U5o 

: Find location in 
local spare par* file, 
Mount spare part, 
send the attached 
requisition for re- 
gistration to   central 
and loca'  spare part; 
file. 

Find copy of re- 
quisition  in  local 
spare part file, 
send it to CMA- 
Planning as call. 

When spare part 
is mounted copies 
of requisition will 
be disposed  of. 
(Not kept in file) 

|    SCCTIIN  2 
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tOtfllNI FOI ABMNNISftATION 

Ol OtNMM **M M*TS HACED 
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HOW   -   CMAtT 

•OUTINI rOl AWMNtSIMnON 

oi GtNNM »m mn rucio 
IN STOCK INO.VflOM INTlATtVi 

UNTIi F »NM U*. 

ATTACHMINT 6.3 
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7.     OWiKPAL  MiCMPTIOli OT TW COiT COtrTAOL •¥•*!* FOR 

,.,-, i HÉIr* tr^rlrs—  ..     •"» - —•  

7.1 

7.2 

7.3 

7.« 

7.5 

7.1 

Purpose of the Coat Control Syst« 

Definition of Colt Control 

•udo«ting Syst«« 

Calculation Sylts* 

fteçietration System 

Report i nq Syste» 

Paqe 7 

Paqe 7 

Paqe 7 

Paqe 7 

Paqc 7 

Paqe ' 

1 

2 

2 

7 

I 

«I 

?.ll 

7.2t 

7.ÎI 

7.4i 

7.Si 

7.*i 

7.7i 

7.li 

7.li 
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7,   GENERAL   DESCRIPTION  OF  THE COST  CONTROL SYSTEM  FOR MAINTENANCE 

The present  cost control  aystam has wore weaknesses or  Inadequa- 
cies and  the below-mentioned are the most  important ones« 

i.    The paper process  concerning the accounting  system is   long 
and complex.  The   introduction of  EDP gives   further possibi- 
lities  for  simplification. 

2. Overhead costs,   "regi  costs",   in the work   shops arc distributed 
among   the orders   through a monthly  calculation of overhead 
costs   and direct    (-productive)   wages  and  added  to  the  direct 
wages  as a percent.   An easier way  to distribute these  cost« 
would  be  to  divide  the yearly  budgeted overhead costs,   divide 
these  by  the yearly  planned productive hours  and then   multiply 
the  resulting amount by the productive hours of the specific 
orders. 

3. A yearly budget   for  overhead  costs   is  not   elaborated.    In  order 
to get  an effective control  of  all  overhead  costs a budgeting 
system based on cost  responsibility  areas  must   be elaborated. 

4. Lack  of  coordination between cost   places,   standing work   orden, 
and machine  numbers. 

5. Coat   reporting   is   incomplete. 

é.    Mo detailed cost   planning and  cost   distribution on the>   mainte- 
nance   functions  are made at  present. 

7.     Subcontractors   for  maintenance   )obs  are  not   always orde-rei    i 
controlled by  the  maintenance organ i tat ion. 

I.    The  accounting groups  In the various  factories  *md the  rentrai 
Maintenance Office  are working  unlntegrated  following   different 
routines,   and not   using the samt»  routines  as  used  In  the Central 
Accounting («roup. 

«.     The  data  processing  today   is    performed  partly  manual   and  partly 
by EDI»,   and  the development of   the  processing procedure    »s   not 
coordinated at   the various places. 

10.    The maintenance  account  numbers  are  used without  authorisation, 
this  giving possibilities for m muse. 

7 a  HJUPOSi PI   THE COfT CQWTROL SVtTE» 

The purpose of   the coat  control  ayate«  is to enable both  the manage- 
ment and other  colleague«  to control   the ecortoety of  their   areas of 
responsibility,   i.e. 

to  report   the costs of  each maintenance  function, 

to evaluate effectiveness by ualng own labour  force ver aus co- 
opérât lon/purchaae, 

to evaluate the  total  maintenance costs distributed according to 
responsibility areas,   functions  and   joba,   incl.  maintenance 
pricing, 
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to give  a basil  for elaboration of  budgets  for  the  total 
company, 

to «valúate deviations between planned and actual  costa 
as well  as causes thereof, 

to evaluate  the value of equipment /»achines, 

to evaluate  the optimum tie« for  replacement of  an  in- 
vestment, 

to evaluate  costs   in down-tie*  for  the single works, 

to elaborate key-figures for comparative analysis. 

7,| pjf jumo* Of COfT COWT^ 

Coat control   is  generally a Method enabling the enterprise 
effectively to control  actual and future costs by comparing 
planned and actual coats.  To make the control effective,  a 
precise and careful  system for calculation,  budgeting   (eco- 
nome planning),   registration, and reporting  is neceaaary. 

I 

7.3 KJPQITIWC  SYSTEM 

7.3,1      introduction 

The purpose of   the budgeting systeai  is  -   in connection with 
precalculations  - to fora» the planning part of the cost con- 
trol system for maintenance of the company. 

In the budget,   the physical  plans  for maintenance are ex- 
pressed mainly   in  financial   terms   (Forints). 

The value of decent ral i ted budgeting,  which we are  recommand- 
ant,  lies as much in the process as  in the resultine documents. 
Therefor«,   in order to make cost control   function  it   is abso- 
lutely essential  that  directors and executives at all   levels 
of the organisation with maintenance cost or production re- 
sponsibility he engaged  in the development of  the budqet.  The 
purpose of thia multi-level participation is to increase the 
motivational  impact of  the resultine budget,  as the executive» 
will accept  the budget  more readily amé they will  feel  a greater 

ilbility  for ite  fulfilment. 
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Also  the cost  consciousness  of   the executives   at 
all   levels will   be   increased  by   this participation. 

Consequently, the proposed budqetinq system is not 
only a forecasting technique. It is a highly 
creative process which means vertical and horizon- 
tal communication within the management, until the 
budget has been evaluated, adjusted and readjusted 
into a set of integrated and realizable objectives 
consistent with  the policies of  the company. 

7.3.2 General assumption» 

The budgeting system must be  coordinated with  the mainte- 
nance planning  system,  the calculation system,   the control 
reporting system and the registration   ( book -keep i nq)   system. 

The basis  for  th«  budget is  formed by the maintenance plan- 
ning system and  tha pracalculations of major projects? 
materials and work-hour consumption,  schedule dates etc., 
as wall as reports  from past periods,  statistics,  price- 
prognoses etc. 

71.3  Laneth of tha budget aartojb 

Within the  lina«  of a long range plan,  e.g.   a  "S-year 
plan,   the hare described budget  system for  the  first year 
represents  tha concrete work   frame for the  first coming 
yaar. 

7.1.4   luoaet organilation. 

The establlehment  of a budget   planning and  control   system 
necessitate*  tha  formation of  units with active partici- 
pation of top management within maintenance and production, 
responsible  for tha craation of the budgets. 

1. 

2. 

Tha following units should ba established« 

A budgeting  i iisavLlias consisting of the maintenan- 
cTafWIol,   ptaSftoa directors,   finance director, 
key parsons of maintenance planning,  of maintenance 
In general,   and  finally of budget coordination 
staff. 

Tha function of  this budgeting coamittee  ia  to act 
aa a reviewing anal coordination unit  in th« budget- 
ina procedura.   This coamittee has the qreat«*»t 
responsibility  for tha 

A centrai b 
"two 

udeetinu coordination, which might  consist of 
OH or two pafaona wltTeconomic planning and analysis 
:«Î.rI.n£7.hotïd be formad.   This unit   should act a. a 
central   information and service center  for   the  li ne ma- 
nagement and othar budgating bodies.   It prepares the 
ïîSctdur.l  ..pact, of tha budgeting process,   »»»P"*' 
¡?o.t   information,   give, technical  and other  advice 
where  required,   and secures  overall coordination. 
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Furthermore,    It   pulii  together   all   the  budqets,   seeks 
clarification   as   to  the accuracy  and  reasonabl mess 
of   the  figures,   and checks   that   the budqetinq   proce- 
dural have b«en  followed. 

The budgeting coordination is also responsible for the 
formal budget control, budget analysis, and budqet re- 
vision, if any, as well as the coordination activities 
with the investment department, and for the incorpora- 
tion of additional costs for various jobs planned on 
maintenance budget   (social,   safety,  etc.). 

"•'  • jPCtf.Nflfnflf coocftnfUon.which 
list  of a s Infle person,   should be   forme< 

3. Furthermore,   
Might consist  of e single person,   should he   formed 
within each maintenance unit   for  the single   factorv 
and within central maintenance workshop and mainte- 
nance production workshop. 

The tasks of  this  unit arei 

to act ae  the connection between the  central 
budgeting coordination and the local  budqetinq 
bodies, 

to take care of the budgetlnq technical   aspects 
of the budgeting procedure, 

to assist the leader of  the units in question. 

7<1'*  ^djftinf procedure. 

The basic budgeting process can be divided   into four phases i 

1. Budget preparation. 

2. Budget elaboration. 

1.   Budget coordination. 

4. Budget approvai. 

The Budgeting procedure  is illustrated  in attachaient Ho.   7.1. 

Budmet »réparation 

Within this phaae,   the maintenance director,   assisted by 
maintenance planning, draw« up the framework   for the budget- 
Inf of the coming year's activities. The maintenance direc- 
tor announces what claims are made on the activities of 
maintenance in order to fulfill  the alms of  the budget pe- 
rioda. This  la done on the basis of an evaluation of realized 
or planned Investments and dispositions,  within the frame 
of the long rang« planning,  which will  influence the activi- 
ties in the course of the budget year. 

The  "central  budgeting coordination" prepares  budqet 
forma,  filled  in with actual or calculated   fiqures of 
the past budget periods,   assisted by the  local  budgeting. 
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t «laboration 

Th« budqat elaboration ia «*«cut»d by maintenance 
factory »anager, unit nana««•, workahop manaqer 
ami eventually towmmm  within their raaponaibility 
areae in ordar to fulfill the demanda for «ainte- 
nance. Th« alaboration for th« reepectlve produc- 
tion unita takea placa in conaideration of the production 
leadara' wlahea ani pointa of via«. This enqaqeejent 
«o«e aa far down in th« orqanitatlun aa 
practical, following tha principi«, that «ach 
poraon la bud«« tine; tha aetivitiaa and coat» for 
which ha la haId reeponalble and which ha can 
influence. Th« pre Hal nary budqeta of aach level 
ara approved by th« hlfh«at «anaqeflMnt board on 
that lavai. 

Th« budqatinq ia partly baaed on précalcul at Iona 
of atajor ata intanane« pro jacta. 

Thia phaaa la taraUnated by automittinq th« budq«ta 
to th« "budqatlnq coatUtt««" for review and 
coordination. 

t coordination 

How, th« budqata ara at 
thraa pointa of vl«wi 

iriiad and examined fro« 

1. Ar« th« budqata raaliatlc? 

2. Ara tha budajata oonaiatant with th« phyatc/econo- 
etlc aia« of th« divia ion? 

1.  Ara tha budqata faaaible in liqht of th« 
plannad attintemene« aetivitiaa? 

ovi 

Aftar approval of th« bud««ta by th«    budqatlnq 
committe« , n«c««aary common t» ara mad« on th« 
budqwta. 

fty thia budqatin« pro««dur«,  budqat  reelle« ia 
obtained by involvinf people with datai lad knowledq« 

'••*••     flGQKju&SLJsS^BBuK ' 

Budqatlnq oommanta afcould b« work ad out by tha 
budqtat coa» it ta«. Th« commenta ouqht to «««pan or 
throw    liqht on th« plann«d aetivitiaa within aach 
r«aponalbility ara«,  a.f.  by deallnq witht 

pr«aant altuatlon, 

f«fi«ral «ina, 

expected «fflci«ncy improvement. 
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7.3.7 The structure of the budget  syst««. 

The proposed budget ayate» cornista  oft 

1. Per sonn« 1  budgets 

2. Coat budgeta. 

*tmfiftfE Mtf^t 
Th« planned n««d for »en-hours within and outside 
•ach organisation unit  should be charted. For  this 
purpoa« fore 1.1 la ueed   (se* attachaient 7.2.). 
This forai la sode 11 ed  like a loading program, 
charting  the planned connections between maintenan- 
ce «lit« and production - or other  receiving - 
units,  expressed in nan-hours. 

The basis  for this elaboration la  the physical 
Maintenance planning  systems. Aleo  the non-produc- 
tive hours are planned  in this for«.   In the princi- 
pal   form No.   1.1 in appendix 1  the need for man 
hours  la planned par quarter of a year, but if   it 
ia prefered to plan per Month,  thie would not 
imply a  algnifleant  difference.   For« 1.1 only 
includes  the planning  of nan houra   for workers 
with productive maintenance houra,   but  include» 
all non-productive houra as well   for these workers. 

Po» 1.1   ia included  in  the basis   for planning   the 
need for workers and employees throughout the 
budget year  in the varioua categories of personnel 
within ««eh organisation unit,  fona 1.2  (see 
attachaient 7.3.). 

Concerning the worker a,   theae plana are transformed 
into productive and non-productive man hours  in 
form 1.3   (a«« attachaient 7.4.). 

TH« budgeting  lmpllea an accurate definition of 
areas of coat reeaonalbillty, so that the budgeting 
responsibility of eech manager ia concentrated   on 
per Bonn« 1 and costa Included in his sphere of 
Influence. Therefore,  an organisation number ina 
eyet«n is a condition for the build-up of the 
ayate«. 

Th« budgets are built urn from th« bottom, starting 
with th« budgets of the foremen (if  these are  to bt< 
included),   then workshop ménagera,   unit managers, 
and finally maintenance factory manager. 

1 
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Coït budget» 

Eased on the  personnel budget forms and the expected 
changes in th« avara«« wages p«r hour for  the various 
categories of personnel,   th« budget coordination unit 
calculates  th« wages in  for>t 2.1  (see attachment  7.5). 

loth direct  and indirect materials and other costs are 
also budgeted in form 2.1. 

Th« budget coordination unit has to supply the cost 
budgeting persons with coat information,   telling what 
account nua»b«rs/worli ni—bsrs and types of costs are 
to be included in th« respective cost budgets. 

Each person  is budgeting, as previous outlined,  only 
the costs which are influenced by his decisions. 

7. % CALCULATION   SYSTEM 

For greater maintenance projects«   such as renewals and year* 
ly overhauls,   it   is suggested that precalculations of th« 
costs be mad«.  Trtes« precalculations ar« elaborated on the 
segala of technical apee if ice t ions from the project planning 

In order to follow the proposed decentralised cost responsi- 
bility principle,   the person responsible for the project 
works out the precalculation, assisted by centrai planning 
and possibly by  an economic  specialist. 

Th« precalculations contain a spec if ics t ion of  the costs of 
direct materials,   direct wages, direct services including co- 
ofwritlon,   (services from other firs«),   and other direct 
costn.   Indirect   ("regi") costs ar« distributed according to 
the single,  productive work number by multiplying the pro- 
duction hours of  the project by a forint-factor. Th«  forint- 
factor is found  for a year by dividing the yearly planned 
indirect costs by the yearly planned productive hours   (see 
pert S, concerning Weaknesses in the precount  system) . 

The exact form on which the precalculations are to be re- 
gistered will be worked out  in cooperation with the project 
2.2.4, concerning Project Planning lys test. The precalculation 
data ar« used as  input to EDP for compari son with after-cal- 
culation data for the single project. 

t 
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7.6ÇQJT MPORTING SYSTEM,   GENERAL pggCRIPTION. 

7.6.2 

7,6,1 mTROPUCTIQtt 

As mentioned In the general description of the 
cost control system the reporting system repre- 
sents the follow-up on budgets and precalculations 
by comparison and analysis of deviations.  For 
larger    projects  the precalculations represent the 
bes is    for the  follow-up,while  the budgets  represent 
the basis for the follow-up on direct and indirect 
costs  for the maintenance departments and the 
maintenance costs for the receiving units,  e.g.hot 
rolling mill. 

The purpose of  the cost information system   (~ cost 
reporting system)   is to provide the management 
with information on costs  In a form and time suit- 
able   for  investigating the  causes of  deviations and 
to take whatever action looks most  appropriate. 

7-'-3      »mmcirnf Mm ITRUCTUKI 

The cost control reports will be distributed to 
the budget responsible managers with a degree of 
details corresponding to their budgets. 

The reports are framed as periodic reports with 
fixed content.  We have experienced that there 
exists a general need throughout the organisation 
for  increased cost control reporting.  The volume 
of the periodic,  current Information should on the 
other hand be reduced to cover existing needs 
only. 

It   is  found most  practical  to present  the proposals 
for cost control reports in tabular form because 
it fives a better general view and the tabular 
form is more suitable as basis  for future budgeting 
purposes. Besides,  the possibilities of graphic 
présentation of periodic end year-to-date figures 
eeeinet planned figures should be considered. 

In fonerai, monthly reporting is proposed.  Budget 
deviations can,   however,   be reported only on a 
fuerterly basis. 
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7.6.4    Comments on the reporting forms. 

The cost control reporting on personnel  is executed by 
two forms: 11.1 and 11.2, see attachment 7.6 and 7.7. 

The purpose of form 11.1 is to be a basis for evaluation of 
maintenance activities and their administration. The content 
is either hour or wage consumption in all maintenance levels 
and its distribution on production units or worknumbers. 
Furthermore, a quarterly budget comparison is made. Report 
form, 11.1 has connection with form 1.1. 

Form 11.2 is basis for evaluation of the total man power 
situation, both within workshops and offices. It is only used 
as low in the organization as factory - department level. 
The form contains the number of personnel per category, in- 
crease and decrease of personnel. Budget deviations are cal- 
culated quarterly only. The column "Actual need for man-po- 
wer" i« filled in by the report recipient as notification 
towards his superiors in connextion with the proposed report 
meetings 

At long sight, it is recommended to detail the reports fur- 
ther to establish better control possibilities, especially 
by building up of relevant experience - and norm data for 
the activities. 

I 
I 

Cost control reports on costs form No. 12.1 and 12.2 (see 
attachment 7, I and 7.9) ana 11.1 are intended to cover the need 
for cost information for the maintenance organization itself 
as well as for the production and other recievinq units. This 
is obtained by accumulating the costs and reporting the costs 
by responsibility area.Form No. 11.1 gives a specification 
of th« total wage coats and their application. 

In form No. 12.1 the costs are specified with reference to 
the account numbers and typ«« of costs which are influenced 
by th« dispositions of the leader of each organizational unit. 
Thus, th«a« cost reports contain the same types of costs as 
the corresponding cost budgets. The form is used for repor- 
ting both direct and indirect costs - the direct costs per 
recievinq unit (e.g. production) and the indirect costs per 
maintenance unit (e.g. work shop). Furthermore, the form will 
give th« cost specifications per sub-unit within each leader's 
responsibility ar«a. 

Form No. 12.2, see attachment 7.9 is giving the monthly 
follow-up on th« development in the maintenance efficiency, 
1.«. th« follow-up on direct costs. For «ach work order (« 
job number) th« cause for th« maintenance, the actual and 
planned hours, and th« costs are reported, while th« costs 
are accumulated for eeeh account number. 
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7'6*5    Follow-up routines. 

An effective follow-up is a condition of the appropriate 
functioning of a cost control syBtem. 

The proposed cost control reporting system can be defined 
ss a responsibility reporting system* The cost control is 
obtained by allocation of the responsibility for the devia- 
tions to the persons or organization units which are re- 
sponsible for the costs, as well as by control by the manage- 
ment of the realization of planned activities and disposi- 
tions. 

Therefore, the follow-up routines must include some pressure 
on the cost responsible persons in order to secure prompt 
action on the correct organization level. 

This pressure can be obtained by: 

application of efficiency norms/standards or objec- 
tives . 

stipulation of deviation limits. 

stipulation of fixed dates for report meetings. 

I 
I 
I 

7.«.5.1  fmuerda and goal». 

The cost control reporting system of the company must 
be integrated with the other reporting systems of the 
company. 

Key figures, ratios and efficiency norms or standards 
mist be elaborated by combining costs with performances 
Thereby relevant factors for evaluation of the mainte- 
nance costs and indirect costs of each receiving and 
maintenance unit are obtained, giving help in detecting 
unwanted trends which require special attention. 

for the above-mentioned key figures, ratios, etc., 
goals or objectives must be stipulated, expressing sa- 
tisfactory results within a given future period, e.g., 
the firet coming year or within five years. 

iP.*""^"* emm «mmar^ams^ 4*»*^SJ» 

The budgets cannot contain all quantified objectives. 
Mm would therefore propose the establishment of a 
norm data register, containing all actual standards, 
norms and stipulated goals. This register could also 
contain the stipulated limits of acceptable deviations 
from cost and personnel budgets, expressed as percen- 
tage limits or related to indices. 
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1.1.1.J 

th»  follow-«* of the cost  control   reports  in reaular 
report eeetinee cea •* carried out   in the fol lowing 

der   for his area of  reaponsibt1ity.   If  i hr  limit * 
of   <teviation  for   the  coiti  h*v»  been  »ac»»d»d,   t. h» 
ctvMi of  the deviationa   »r»  analyaed and cœawented 

I 1 
I 
I 
I 
Í1.   the  reporte  for  the organisational   ¿eyel  of wprk- 

ttKttBttttMr/lorjMA end  the  corresponding «dan- 
ñTtTr«TTy»ViMtl êr#  firstly  treated by each   lea- 

I 
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on,possibly in cooperation with subordinai* leaders 
Correctlv» action« on unfavorable coat d«v#lop»ent 
arv tallan or proposed. Thia follow-up *UR* take 
Place lejsedlately after receipt of th» comi control 
i »porta» and the correctly» actions can b» effected 
without  further  fonasi i sed procedures. 

2.   Three days after   the  receipt   of  the cost  control 
reports,  a neetlftf   ia  held between each  unit IMI- 
»r  and his subordinate workshop Mftaaeri7adntnT- 

ratlve unit   1 seders  for  discussion and cosment- 
ary on unusual eventa and devlationa  fro« th» bud- 
eeta and plans. 

Furthermore,   the co—sntu  should concentrât» on 
whether  favorable or  unfavorable effects are eK- 
pected to continue and what   actions th»  leader» 
have taken or have propos»d,   to cop» with th» 
situation. 

Th» s*intanane»  unit   svana<|»r  of  each  factory  and 
his closest  subordinates eeet  with  the production 
stanaqer and his closest  subordinates   J days after 
the above-eantloned »wetlna.  This eeetin« is  sup- 
posed to decide what  actione are to be taken. 

The conclusions  frost the neetine are presented as 
Minutes to the »aIntenanee director not  later  than 
the day after the swetines have been held,   indicatine 
wfeieh persons are to be held  responsible  for  the e*e- 
cution and follow-up of decided actions. 

J.  The Maintenance director and the Maintenance unit 
•amasara aset 3 days  later.  Cost development  trends 
are discussed and DB—anted on and the actions to 
be taken are coordinated, where necessary. 
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1 - n 1 
•mie •»»thly  follow«* proc«ditra,  «a ovtUnad afcova, 
mmmt ba ••tabltahad a« a raaular.   timmû procaaata. 

fia» dally oaaratlo* and coordinati©* probi«»« «r« twt 
t© ba tr««t«d by  Ihli  involved   follow-uf> ptoemévtm. 

1,1.% 

In  ttta proaotad coat control   rayortiii« ayataai,  affect- 
iv« UM of ttit raportad  information dapanda on th« 
raaort  ractplaata fcnewinf tha b*eMro««l of  tha r#" 
portad  fiauraa.  Inch  taadar  la  provide with only 
ttwM ftfuraa that  ara cUarly  tr«eaabi« to hia of»a- 
ratlon ara«,  without arbitrary  di at ributto« of coat«. 

tftarafora, tha  ini roane t ion of   tita eoet control   ay «ta» 
•Mat sa foliowad by aanaral  infornation about  tha 
prtnctpUi and ldaaa of tha ayata*. 
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i 
§       CODING SYSTM 

fills ehopter containa tho foUowin« parlai 

t.l    Oonaral  »asor ©o Cod im Systan 

•.2    Coding lyatop.     Ssvclflc Codos 

1.1    Ist  N«»*ors for he« l at rat ion of »a intonane« Coats,«te., 
the ao-c«lied sjorlt-r   ~~ 

t.4    Ito i  notoria la and store Par ta Number«. 

f«4     !••»» .rMrag. *M ..WWlmi UJJSg 

of  tills saner  la to ftv« s 
the eonstruction of s cod i IMI ayates to 

1 èsser tot tos of 

fiait   frullili tf &sJM 

ft» «orli trois? firstly shesli fini the answers to the follow 
Inf «wet lona in ordor te solvo Its tositi 

1. MM» is responsible for brlaflitf op to dots tn« data, and 
«IK» IS «Mint tho information 7 

I. for «Hat la tho information «sod, and in «nleh ordor U It 
to bo preeented ? 

tho alnola ueer «ont/nood (•*- •uch information 
t by oaofHlon) ? 

1. 

4. Now of ton «MSt  tho information bo «sod  ? 

I. ts tho  Inf o root ion auf fidanti y dotal loé  ? 

t. mil tha  information oovor tho futuro no sis ? 

1. Mow 1s tho •©» s—cet si ? 
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1 
tt mat   bo UMlMl taat   tt   ••« to a   lar<tt  taak   to  elaborate 
• eoi I a« ayatao or le allot  MI ««latin« ©a*. Th»r»fora,   it 
aaaol« few  invaattoata« tf «alati*« ay at««» can bo rr^aorvoi, 
poaatl kv      toy »a taf tu« oí«  «yat«» «« « part of tao now oaa 
or by awMtn« a ehocfc-aiait. 

mBL-Uìa  v. 
â%      tas Mí ft   t      «k K^^Baffe^^ah^t A m^^a     ^b^^<^h&- ^^MBBi^k     ah^a^fe^* 1 ^ft     é^^^K     rila^aatf«aaflM^^«k áV MM^A     A:#jâ«l     4* ta^b 

ta tfco orfaaiMtleti,  «.«.   la a »laaala«  functlo« 
la cor trai orfania«t loa of  tao •aiataa«ftr« or  in 
tua tm otfaa Itati«*. Oa« «or «on aaoal« a« roaaoaa- 
lai« fot  tala til«  «ni «boa mmm aoaftorla« ayatao* 
«r« *»*+lnf4 or ele oa«a ca«»«oi,  tala «ora»* aâoultf 
a« «oaowltai ia oraait  to «volé «latakaa    anal to «n- 
aata ftioréiaatloa. 

t.I.l.i     tatoototio« of   laamt iftra« lor  «a4 tafor«Mt ion Should 
a« fcaoî Amû   * m    •• • • »ki»* 

A at «e% teal, «mpoale«!  r«««o« au»«   bo «iva* if   mt »«ration  la 
te ha taM4,   lataMftattoa of   i afora*» toa aaá léaat if leal loa aoartai 

i, «ota   la «a« a«tf   la «awiop—nt,   tt   li 
m tafea) o* 

•Bornia« of  a  part *»f taw 

•i   k«taiifjua4iiA|, 
JaUé 11 fi li«! 1  1« tafea ©a* • aoo maabar.  To ch*noa  tha 

Information oft «a la difficult 
«t   uaasaaial« 
4*1 «tua aftar   tao 

la« ayataa *ti ì  not  ba 

b> ,  «*tica  la «v>ra itfftewtt  to uà«.   Thar a ara UkmmMjmmàmÈ*  «blob  la «a>r« «tfftewlt 
aWI riatrllltVa ta bo liana far roi fra» 
otbor, «ora caaractar 
ilhoitnooa of «trota. 

to 
«titer, aar« enaractat« to ba a«acb«i, «te, ineroaain« tao 

«i 

t.l.l. 1 

.  Otff«r«at  éo* 
t oft«« la a 

laa,   «¿tteJt aattaf lo« aoanéy. 

rat loa »f liont if uat n.n ani Information aay 

lai  n aafen • oft«« will ba élvléoé tato «rotaaw aaj b* u 
iantìy by 41 ff«voM «moortawata,  f «act toa«, «te. Th»y 

»tli*»r«vtêa a tyoa af  lato—Mil««.  bot        aaouU a* «• 
«Mi «yataaatloalky or a) «a atanearo    rofar«acaa Ta root I a« 

999    iaWI TMawPWaWpaw»     wilt     «TPIFW #4al» claaaifloatl«« 
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1.1. 1.« 

The data are reffatrated in the t 
nuafcar and are eent into the IDT 
cord ntaaber.  If th« record ntaaber 
correctly,  th« data «ill be filed 
and cane« inaccuracy «non th« fii 
• check-difit eyatea,  however,  a 
ia incorrectly tranaferred My M 
tad in th« filino, proceae. Check- 
bora for fi lea which ara derived 
not necessary. 

m m ¡i- 

ila under tha racord 
ayate* throueh tha ra- 
is not tranafarrad 
in th« «ron« placa 

a la ua«d. «h«n ualno 
racord mofear which 
detactad and corree- 

dlaita for racord nuo- 
froo othar fllaa ara 

1.1.1. S PIOIT» OP. LTTTXM ? 

If information ia includa* in th« idantlfication, people 
of tan «ant to une lotterà« b«cau«« they fini thaai eaei- 
•r to «oanriae. lut lattar a only cooollcata th« codas 
and Mka fll« eortine; aera difficult. Inataad, tha n«nv 
bar can be dividad luto troupe, ao that thay ara aaslar 
to eeoorlse. I.f. « 

IX XX XX or XX XX XX or XX - XX - XX 

If lattare ara preferred, not «ora than one position 
ahould be ueod to separate dlfit-eroupe. 

1.1. 1.« 

I 
I 
I 
I 
I 
I 
t 

IXMt 
i JSB . *..s*aiñV. -*• «*» .'*•* * 

ria» A »WS* rntm A mm**tm firn» 

•y anulisant of nvaabers no lotieer uaad one can avoid bull« 
«Ine a file in «hieb a lareer and la rear part of tha 
fila ia idle. The number can be uaad eoa in and throufh 
this procedura the number of charactara ia kept to a oi- 
niou» level. 

•a.].?   ywilWW 
It la important to avoid bovini one nujaber, a.f.,  1234, 
dealfnata two par ta/dei e »ne n ta/peraona/etc., or one part/ 
doc une«t/pereon/etc.  ha vi ne two nuobere, a. f.  1234 and 
UH. This ia aere Ueportent within record niaabere thon 
other 

»tee attestaient 1.2t  Check-difita 



1 
i.i.a.i     fTift»SE DEVEfcOPMPrr 

When conatructing a nw numbering system It ie often a 
good  idea to do  it step by  step.  For  eitample,  the  firat 
step can be an  identification number  and an information 
number of two or three charactera.  Additional charactera 
ahouid be reserved for further information. Then the ay- 
ate« can be uaed in practice and later additional Infor- 

ition can be constructed and Incorporated into the ayate«. 

• •1.4.     WULKg FPU KKUHtttTATIOII 

• • 1.4.1     DOCUMENTATION OBJECTIVE* 

The documentation and the filing of thia in a central pla- 
ce  in the organisation is  done  in order  to ensure thatt 

- the general  rulea of  new numbering  systems are 
followed, 

- a new system ia coordinated with existing systems, 

- mistakes are avoided,  e.g. double numbera overlapping, 

- documentation location Is known and constant. 

• .1.4.J     POCüWEMTATIOH  FILE 

The person in central organisation of maintenance or in 
the EDP organisation who Is made responsible for the file 
•hall ensure that changes  In numbering systems and new 
numbering systems are documented by the department or 
project group changing or constructing the system.  He 
should instruct and advise the department or project 
group concerning the documentation content  (aee point 
f.1.4.3) 

•.1.4.3   pocumiiTmoti COHTIHT 

The documentation should provide the following Informa- 
tions 

1. The name of the numbering system. 

2. The objective of the numbering system. 

3. The coding structure,   that is,  a definition of each 
character or group of characters of the code. 
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4. If a check-digit  it used,   then its calculation should 
be defined. 

5. If the code contain! a aerial number,   then it ahould 
be mentioned how many character! are in uae and the 
maximum number of characters  possible. 

6. If letters are uaed in the number, mention should be 
made if there are more than ten possibilities in any 
one alpha-numeric position. 

7. The spacing of  the number   (element  separation). 

8. If  the numbering system is coordinated with another 
numbering system,   this coordination should be defined 
and the department responsible for the coordination 
should be mentioned. 

9. The department (s)   issuing new numbers  should be defi- 
ned.   If there  is    more than one department,  the divi- 
sion of the number between the departments should be 
indicated. 

10. The procedure  for taking out a new number should be 
described. 

11. The procedure  for annulment of a number   (when the num- 
ber  is no longer used)   should also be described. 

12. The  department   in which a  complete  register of  the con- 
tent of the  information number is Kept  should be de- 
fined.  The procedure for alternatives or additions in 
the  information content of  the number should be descri- 
bed. 

13. A short description about where the number is being 
used,  on what documents,  etc.,  should be made. 

14. The documentation should be illustrated by different 
examples. 

8.1. 5.     WMWTENANCE RESPONSIBILITY 

Responsibility for maintenance of the coding system is divi- 
ded among the respective user-organization-units and the 
person      responsible for the central  file.  That is, while the 
ultimate documentation responsibility lies with the per- 
son    responsible for the central file,  the user-organization- 
units are charged with actually providing the central file 
with new or updated documentation whenever additions or mo- 
difications are made to the systems. 
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The person in char«« of the central  file ia responsible fort 

- having in the file complete and correct documentation of 
the numbering ay ateme, 

- adherence to the accepted documentation rulee by the re- 
e pec ti ve user-organitatlon-unite or thie representing pro- 
ject-groups, 

- providing uaer'a documentation of existing  syatem and aa- 
aiat him in elaboration of modifications or addition«, 

Informing ail  uaere when changea or addition« are made 
in the numbering ayatem. 

The uaer« of the ayatem are reaponaible fort 

- familiarizing themaelve« with the "General Paper on Coding 
Syatem" and the documentation of the «yatem in que»tion be- 
fore instituting activitiea which will neceaaitate changea 
or addition« in the existing numbering syatem.   If so desired, 
the person reaponaible for the central file may be consulted 
or asked to aaalat in the elaboration of new documentation. 

- actually working out the documentation whenever changea or 
additions are made in the exiatlng system, 

- providing the person reaponaible for the central file with 
copies of any changea made in the documentation of the ex- 
iatlng system. 

I 
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»•2.   COOIIKi SYSTEM,     8PECIFIC CQPÜ 

»•2.   1.     IMTHODüCTIOtl 

Within this project the following «pacific cod«« h«v« been 
pr«p«r«di 

1. Machine numb«rs 

2. Account numbers for maintenance 

3. Drawing numbers 

and 

4. Spare parts numbers 

5. Materials numbers 

i i  Machina numbers,   and 2t Account numbers »re described in 
a special paper on account numbers for maintenance. 

Account numbers for registration of costs for: 

Production of «par« parts 
Investments and other project« 

are not integrated in the account numbers for maintenance. 
A special account numbering should be elaborated for the 
production of spare parts  (production or order account num- 
bers) . Also a special cod« must be made for investments and 
other projects  (investment or project account numbers). 

31   Drawing numbers are treated in point 2. 

41   Spare parts numbers and  5:  Materials numbers are dealt with 
in a separate paper. 

The connection between the codes can be illustrated as fol- 
low« t 

! 

cost place no. 

machine no. 

account no. for maintenance costs 

drawing no. 

xx - xx - xxxx - x «pare part and material no. 

xxxx 
// 

xxxx - XX 
II        » 

xxxx - xx - xx 
//   » 

xxxx - XX - XXX 



r i 
8.2.   ì,      VmilM NUMBERS 

The drawing number should be construct«! •• foi lows « 

«Sett «ssmwm» 

    th« «Misting cost piece number 

tiiimiM 

machine number,  i.«.   the two last 
numbers of th« existing machín« number 

• ••rial   number 

When  th« supplier of  the tingle piece of equipment hai given 
th«  drawings numbers,   these codes   should also be used by the 
company.  When no numbering system  has been constructed,  by a 
third person,  the company must «labórate its own,  and this is 
then only a serial number preceded by th« account and machine 
number. 

The  basis  for finding  a specific  drawing number will hereafter 
be on of the following,  a list of  the drawing  numbers with 
text,   user's manual  for the machine, main drawing,  main draw- 
ing position number,  and PM instructions. Descriptions of the 
machines must be filed by th« same  system. 

If  two or more machines have the 
must  be made to one of them. 

•erne drawings,   a reference 

I 
I 
I 
I 
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g. J. Rei NUMBERS FOR REGISTRATION OF COSTS ETC., THE SO-CALLED 

WORK NUMBERS  

Firstly, it is proposed to change the terminology of thee« 
number« because the primary function of the numbers is to 
record the maintenance costs. Therefore, in the following 
they are called account numbers. The term "work-number" (or 
job-number) is used for the serial number attached to the 
work orders made by maintenance planning for the maintenance 
workers describing the single job to be done. 

The existing numbering system for registration of costs, plan- 
ning^ etc. - the account numbers - does not give sufficiently 
detailed information about the maintenance costs. The same is 
the case for the existing machine numbers. If costs are re- 
gistered only for the existing machine numbers, it is not pos- 
sible, for instance, to analyse unusually high costs to see 
what part or function of the machine is the cost creating part. 

However, the machine numbers can be used as a basis for a new 
account numbering system, which must be formed as a further 
specification of the machine numbers. The persons responsible 
for maintenance, who must analyse break-downs, for instance, 
must build up the new account numbering system following the 
two principles: 

- a part or a function of the machine with high maintenance 
costs must have its own independent account number, 

- a vital part or function of the machine must have its own 
independent account number. 

For instance, it is found appropriate to divide a coller in 
the hot rolling mill in 5-10 parts or functions. 

It is proposed that the future account numbering system be 
constructed as shown below: 

I 
Î 

xxxx XX - XX - X 

-* the existing cost place number 

machine number, i.e. the two last 
-* aerial numbers of the existing ma- 

chine number 

machine part number for identifi- 
-* cation of a part or function of 

the machine 

check-digit (see general descripti- 
on on coding system) 
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8.4.   »St  HATIH1M AMD SPAM  PAJT 

8.4.   1.  THE MlêTim 1V1T« PO» HUWÜHUH] Of IttTlMAM AMP i»AJf »êBTf 

Th« existlng ayate« la different from atora to atora.  This 
implies that It la impossible to control th« alte of tha 
atocka efficiently   and that control of etock by EDP la coat- 
plicated aubatantlally. 

Therefore,   it la recommended that a new,   common numbering 
ayatem be constructed. 

8.4.   2.  THE NEW NUHBEMWG 8Y8T1W 

Th« new system will be developed according to the following 
principles! 

I XX  -   xxxx - X 

-» head group 

•* subgroup 

— coding digita for th« aingl« objecta 

-• ch«ck-digit 

Th« head groupa will conaiat of 3 parta t 

Code 00 - xx t    Spare parta 
Code xx -  981    Usual materiale,  including standardised 

apare parta 
Code 991    Fire-proof «ateríala 

8.4. 2.1    Spare Parte 

Code 00 - xx containa onlyt 

Spare parta which are special for a singla part of equip- 
ment. This means that only equipment which is found in a 
single factory or main division,  ia regiatered here. 

Spare parts for equipment, which is found within more fact- 
ories/main divisions,  are defined as materials. Also stan- 
dard spare parts  (i.e.   standard washers, bolts and nuts) 
included in materials. 

Spare parts are given these codesi 

1 
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• »-* machine group/machine 

-* factory, «MIin division 

—* machine/spare parts group 

—4» Bing 1« spare part 

* chock-digit 

Factory/wain division (dlflt 1-2| can for inatance bet 

00 Cok« Plant 

01 Steal Plant 

02 Hot Rolling Mill, Dunaujvaros 

03 Cold Rolling Mill, Dunaujvaros 

04 Rolling Mill, Budapest 

05 Plate Plant 

06 Energy Supply Plant 

07 Transport Plant 

0i  Maintenance Division 

09 Electrical Equipment, Hot Rolling Mill, Dunaujvaros 

10 Electrical Equipment, Cold Rolling Mill, Dunaujvaros 

Machine group/machine (digit 3) could for instance for Hot 

020 Mill stands and drive shafts 

021 Manipulators 

022 Roller table 

023 Skid gears 

024 Billet shear 

025 Billet bank 

026 Hot saws 

027 Bloom furnaces inc. equipment/auxiliary equipment 

028 Cold saw, straightening equipment, roller lathea 

029 Miscellanous equipment for Hot Rolling Mill 
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fftemms mw* "can ,or ""d ,M"wlth" 
0231 Shafts and coupling» 
0233 Bearings 
0235 Wires 
0237 Mira wheels and drum* 
0239 Miacallanous equipment 

Singla apara part   (digit S-t) 

Miare appropriata,   tha Binala apare part within these last 
4 digits can be classified according to type, material,  di- 
mension, etc.  The last digits contain a simple aerial number. 

Through this coding system a single spare part will be given 
one number only.  Each spare part number must have a reference 
to the machine number or the drawing number in the EDP file. 
Thus,   it  is  possible  to get an  overall  view of which machines 
need  the single  spare part. 

The codes for spare parts must be constructed by the mainte- 
nance people,  who are responsible for the different head 
groupa of spare parts. 

I 

intioned below i 

8.4. 2.2 Materials 

Materials are given the codea 

xx  x  x  xxxx - x 

f > materials head group 

4M» 

1 
-*   materials  subgroup 

-   materials type 

materials dimension,   sub-type etc.  + 
serial number 

I—   check-digit 

Materials head group  (digit 1-2)  might bet 

15 Building materials   (not wood) 
16 Building articles 
17 Distribution network for CO-gas 
18 Drive beltà and drive belt materials 
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19 Electric material I 

20 Electric material IX 

21 Oas distribution, heatiitf end ventilation equipment 

22 Instrumente, measuring device* etc. (non-electronic 
device«) 

Materials subgroup (digit 3) can for electric material I, bet 

ltO Lighting, cooking, end heating equipment etc. 

191 Fuses, fuse boxes 

192 Sockets and plugs 

193 Cable and wire material etc. 

194 Insulators and accessories, lead-in insulators, insula- 
tion material 

Etc. 

Materials type (digit 4) can for 1941 Insulators incl. acces- 
sories etc. bet 

1941 High tension insulators 
1943 Low tension insulators (below 2000 V) 

1945 Pin insulators 

1947 Lead-in insulators 

1949 Insulation material 

8.4. 2.3 Fire-proof Materials 

Fire-oroof materials are data processed in the same way as both mate- 
rials and spare parts. There Is a special need for planning 
of brick and mortar supply for the furnaces because of the in- 
terval between the building up of the furnacesi therefore a 
special group should be reserved for these materials. 

8.4. 3. CONCLUSION 

Before constructing a new coding system, it must be carefully 
evaluated how many head groups (how much capacity) are needed 
for spare parte and materials respectively. After construct- 
ing  head groups, the same evaluation muet be done v,ith re- 
spect to subgroups and further classification. 
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CHECK-DIGITS 

Check-digits arc on« or nor« digits added to the original 
numtoar, making it "self-controlling". 

Th« check-digit hai a  special mathematical connaction with 
ail othar digits in the original number.  By punching or by 
data input  to the computer,   it is then possible by a corres- 
ponding calculation to calculate the check-digit and there- 
by decide  if the number  is correct.   By this method punch and 
writing errors are detected in 99% of the cases. 

Th« error   frequency from punching  is about one per one thousand. 

i.     PBACTICAL ASPECTS 

If  the alternative to check-digits  is  to punch all once a- 
gain to check errors,   the punch work can be reduced by  30 - 
401 by using check-digits.  As the punch work is an expensive 
phase in EDP,  this saving can be substantial. 

The  "self-controlling"  activity may take places 

1) in connection with the punching,  as  the punching machine 
is equiped with an electronic circuit, which makes a con- 
trol calculation on the check-digit.   If an inconsistency 
exists,   the punching machine is stopped. The great advan- 
tage of this method is that errors are detected at an 
early  stage. 

2) In connection with the data input to the computer, which 
is programmed to execute control calculation and list in- 
valid numbers on a list. Discovering of error comes later 
than in 1)   above. 

3) in connection with both the punching and the data input. 

2,     CHUCK-DIGIT  SY8TEKS 

Nere,  only two known and widespread methods are described. 

These two methods are both based on a multiplication of each 
digit in the original number by a factor different from digit 
to digit.  On the basis of these products a sum is caluclated 
and to this sum the check-digit ia added. This final sum is 
dlvldable with a certain modulus. 

In the following, two examples baaed on modulus 10 and modu- 
lus 11 are expounded. 
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Attachment 8.2 
Page 2. 

2.1    The Modulus 10 Method 

As an example of this method a material«  number Is used. 

Original number excluding 17 4/7 
the check-digit 

Bach dig        -. multiplied by 
a factor is calculated 
as a dig i    *>ith the value ,        , 
of 0) l        l 2 12 

The producta are calculated to    16        7 8 0      14 

If the producta are £ 10, 
the sum is calculated like this    7 •  (7)   •   (•)  +  (0)  + 5 

The total sum is 27 

27 divided by modulus 10 » 2,  remainder 7 

The check-digit - modulus 
10 less remainder 7 - 3 

The final number becomes 174/73 

The total calculation is executed by giving the check-digit 
the factor 1,  and the calculation must,  thereby, give a total 
sum,  which - divided by modulus 10 - gives 0 as remainder. 

The resulting error finding ability is expected to be approx. 
98,8% of all errors by 

- only one digit 

- inversion of two digits 

- random deviations 

by use of the modulus 10 method with the factors 1, 2, 1, 2, 
etc. 

Also other factors can be applied. E.g. 1, 3, 1, 3, etc. or 
1, 3, 7, 1, 3, 7, etc. depending on the nature of the errors 
in the numbers. 

i 
V 
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2.2 The Modulus 11 Method 

Examples 

The original number 

Each digit multiplied by a 
factor 

The producta are calculated to 

The sum of the producta is 
calculated to 

Sum 129 divided by modulua 
11 - 

The check-digit 
leae remainder • 

modulua 11 

4 

4 

3 

9 

2 

0 

7 

42 

6 

24 

3 - 

5 

15 

4 

8 

5  6 

3  2 

15  12 

129 

11, remainder 8 

8-3 

13 06 43 - 25§3 The final number then become« 

The control calculation of the final number is done aa described 
under the modulus 10 method. 

The error finding ability is calculated to be approx. 99,1%. 

Other factors may be applied. 

2.3 Selection of Method 

The modulus 11 method has a better error finding ability than 
the modulus 10 method, but the difference is only 0,3%. On the 
other hand, the modulus 11 method gives check-digits from 0 to 
10, and as the check-digit 10 normally is not desired, all num- 
bers with this check-digit have to be cancelled, which is often 
a great disadvantage. 

As a conclusion it is recommended that modulus 11 method be 
chosen if 9% of all numbers can be cancelled. Where numbers 
cannot be cancelled, the modulus 10 method is chosen. 

! 
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9.      INFORMATION  BASE AND FILES 

The establishment of the bases and files necessary for pro- 
cessing the managed maintenance system on EDP* is set forth 
within the description of each sub-system. 

In this article the content of the bases and files is illu- 
strated by important main data of the main bases and  files, 
i.e.,  the listed data are not supposed to be exhaustive. 
Furthermore,  the bases and files cannot be constructed un- 
til  the final desired reporting system has been designed. 

9.1  Files  on EDP 

MACHINE 
ACCOUNT 
NO. 
FILE 

machine account no. 

job no. 

cause code 

priority code 

actual hours, per month and 
quarter 

planned hours 

actual wages, per month and 
quarter 

costs actual month 

costs this year 

planned costs, per quarter 

* As the system is foreseen to be introduced as a manual system 
which rapidly will    be converted into EDP, we have presented 
this essential article as the future goal for information base 
and files. Some parts of it can not be executed  in the manual 
system but have to wait for the EDP development of the counter- 
parts organisation. 

I 
I 
Ì 
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r PROJECT 
ACCOUNT 
MO. 
FILE 

project account no. 

job no. 

planned costi 

actual direct wag«» 

actual direct materials 

actual direct cooperation 

actual other direct cotta 

MAINTENANCE 
PRODUCTION 
ACCOUNT 
NO. 
FILE 

Maintenance production 
account no. 

planned direct hours 

actual direct hours 

planned direct costs 

actual direct costs 

I 
î 
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MAINTEMANCE 
ORG. UNIT 
ACCOUNT 
NO. 
PILE 

maintenance unit account no. 

actual direct hour», par month and 
quarter 

actual dlract wages, per month and 
quarter 

planned direct hour* per quarter 

planned direct wage« per quarter 

actual number of personnel 

qroaa reduction of personnel, per 
month and cumulated this year 

gross increase of personnel, per 
month and cumulated this year 

number of personnel as of 31st 
December last year 

planned number of personnel per 
quarter 

number of personnel is filed by 
category of personnel 

Indirect cost account numbers 

actual indirect costs per quarter, 
and cumulated this year. 

budgeted indirect costs per quarter 
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MACHINE 
NO. 
FILI 

Machine no. 

Machine assignation 

•top coiti por hour 

initial year 

initial valu« 

calculated replacement yaar 

last and naxt overhaul yaar 

aparo part numbers 

drawing no. 

Manufactura 

typo - nodal - Manufactura no. 

supplier 

FM instruction numbers 

•ain dimensioni! 

height 

length 

breadth 

weight 

location 

connected system (oil, el.» 
oosjpressed air*ote.) 

techn. specificationi, descrip- 
tions. 

-/ 
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PH- 
INSTRUCTIONS 
FILI 

1 

[MATERIAL 
INO. 
PILI 

machine nam« 

machin« no. 

machina alamant 

PN job cod« 

PN instruction 

toóla 

rafaranca to instruction manual 

FN cycle 

drawing no. 

materials no. 

mataríais description 

weight in kg per unit 

Raterials account no. 

min. stock 

max. stock 

average price 

supplier no. 

yearly consumption 

delivery time in weeks 

storehouse location 

Î 
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SPATO! 
PART 
HO. 
PILE  | 

•par« parts no. 

•par« parta description 

weight in kg par unit 

•para parta account no. 

»in. atock 

nax. atock 

drawing no. 

•»dal no. 

machina numbers 

rapairabl« 

avaraga prie« 

auppliar no. 

yaarly consumption 

dal i vary tina in waeks 

atorahouss location 

! 
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9.2 Input to EDP 

DELIVERY 
NOTE 

supplier 

«•tarlai description 

quantity 

naterial/spare part no. 

receiving atora no. 

. MATERIAL 
¡ REQUISI- 
TION    

account no. 

job no. 

atora no. 

quantity 

matarlal/apara part no. 

 ,  

INVOICE 

——. 
- —— .._..      .. — . 

-- ' ' account no. 

account 

•uppllar 

PERSONNEL 
BUDGET 
NO. 1.1 j 

I      y 
productiva Maintenance hours 

par maintenance unit 

par receiving unit 

-JUily 

dally 

daily 

yearly 
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•UD01T    t 
NO 

•UDGIT 
m.  1.3 

yearly 

nuatoer of workers and employees 

per maintenance unit 

yearly 

productiv« and non-productive 
maintenance hours 

par category of personnel 

par maintananca unit 

COiT 
•UDGIT    I 
MO. 2.0 __J" 

direct eoata 

indirect ooata 

par »aintananca account no, 

par maintenance unit no. 

yearly 

Î 
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HOUR 
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JOt ©f 

priority 

•sttMtoi )ofc ti» ( 

porfor»!n« Mint. 

u 
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CUMINO 

(if ami 

Lift 

)o» no. 

priority 

(If My} 
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DROMI 

parfont!!* Mint, group 

work orter no./job no. 

Mohíno account no. 

priority 

raquoatod waak 

•at 1M tad tina 

actual eonaunad hour a 

in thla waak 

ace. up to thla waak 

oarf o mina na int. group 

work ordar no./job no. 

•aelilna) account no. 

priority 

raquoatad waak 

work wa*k (iaat wook workad 
on ttto job) 

standard tina 

eonauMd he ira 

ordar voluna in hour a 

raiaark on no. of wook« 
fro« roquaitad wook 
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 POtK OHMRf 
 ^¡mi ACCOWT 

^^*"*f tTMDÂK) 
com 

-j 

»•chin« account no. 

work order no. 

performing maint,  group 

priority 

caua« cod« 

•tandard tima 

actual conaumed houra 

par forming maint,  group 

«fork ordar no. 

machin« account no. 

atandard code 

no. of joba 

atand«rd/aatimat«d time 

actual eonauned houra 

In attachment ».1 pleaae find acme axamplea of EDP-baaed reporta 



EXAMPLES OF REPORTS 

Attachment 9.1 
1. 

WO* REPORT WEEK 5071 14-12-71 16. 

r 
I   maint. No. 

Machino 
account 

Prl- 
orl- 

Wook Wie 
complo- 
tod 

Ston- 
erà 
tima 

Actual consumed 
hour» 

This 

4)41 402894 940110 100 
403721 541100 074 
404909 944294 201 
404*43 942400 

1 9071 9071 
1 9071 9071 
1 9071 9071 
1 9071 9071 
SUM Kit PRIORITY 

4241 419413   943900 
420084   941300 
420044   943010        129 

2      4971 000 
2 9071 9071 
2 9071 9071 
SUM PER PRIORITY 

82,0 

5,0 
9,0 
2,9 
8,9 

29,0 

17,9 
3,0 

14,0 
34,9 

Total 

5,0 
9,0 
2,5 
8,5 

50,5 
3,0 

16,0 

4341 109341 943100 100 3 4071 000 82,0 28,0 52,5 
101197 941300 301 3 4171 9071 23,0 7,0 27,0 
101190 943700 413 3 4071 000 490,0 8,5 280,0 
102109 944983 980 3 4071 9071 23,9 24,0 24,0 
102935 941010 191 3 4371 000 12,0 4,0 4,0 
102719 943700 421 3 4371 9071 3,5 3,0 3,0 
103330 941010 304 3 4971 000 12,0 3,0 6,0 
103414 941300 011 3 4171 9071 3,5 2,5 2,5 

SUM PER PRIORITY 80,0 

4341 100094 941400 118 4 4071 000 25,0 24,0 80,0 
100097 942010 991 4 3071 000 21,0 22,0 61,0 
101149 942400 142 4 4271 000 40,0 40,0 130,0 

SUM PER  PRIORITY 84,0 

4341 100024 943100 100 9 4071 000 290,0 14,5 90,5 
SUM PER PRIORITY 14,5 

!   4341 101709 470240 000 4 3971 000 104,0 49,9 98,5 
101940 401340 080 4 4171 080 12,0 2,0 10,5 

SUM PER PRIORITY 67,9 

'   4241 SUM PER PERF. MAINT. 

-*-~-^ 

OROUP 389,5 
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ORDER STOCK REPORT PfR KRf. 
WEEK   4471 

MAINT. GROUP 3-11-71 
pogt 19 

¡ 

Nrf. 
«win». 
group 

Job 
No. 

Mochin« 
account 
No. 

Pri- 
ori- 
ty 

Wook 
ordered 

Week 
worked 
on 

Stan- 
dard 
timo 

Actuó 1 
com. 
hours 

Order 
»rock 

Ro- 
work 

4350 101606 541010 304 3 4071    4471 12,5 4,5 8,0 
4390 

©350 101117 541100 005 3 3771      000 
101118 541100 010 3 3971    4171 2,5 2,5- 
10004t 541100 035 3 3971    4171 82,0 42,5 39,5 
108050 541100 072 3 3971    4271 4,0 8,0 4,0- 
100844 541100 225 3 3971    4371 12,0 5,0 7,0 
101119 541100 311 3 4071    4371 48,0 84,5 38,5- 

©350 Oroiowi toek Mr oceount 44,5 

4390 101483 541300 151 3 4471      000 23,0 23,0 
101478 541300 394 3 4471    4471 

Ordorttock por 
110,0 
oceount 

2,5 107,5 
130,5 

4390 101778 541400 118 3 4071    4271 48,0 73,0 29,0 
4390 Order» took por oceount 

4390 102048 541500 011 3 3771      000 
102158 541500 064 3 2871      000 13,0 13,0 
100779 541900 152 3 4171    4171 12,0 17,0 5,0- 
100241 941900 301 3 2871      000 4,0 4,0 
100243 941900 351 3 3771    3871 12,0 4,5 5,5 
100483 941900 396 3 4471    4471 82,0 17,5 44,5 

©350 Oroorttock por oceount 87,0 

4390 102465 541700 011 3 3371     3671 24,0 9,0 15,0 
101895 541700 034 3 971    4071 3,0 7,0 4,0- 
101827 541700 045 3 1871    4071 82,0 10,0 72,0 
102421 541700 047 3 3871    4471 12,0 4,0 8,0 
101254 541700 098 3 3371    3971 3,0 4,5 3,5- 
100420 541700 194 3 4471      000 23,0 23,0 
100037 941700 140 3 3771    4371 23,0 3,5 19,5 

4390 Oroorttock por oceount 137,5 

4 PER 

Ordorttook por port, moint. group 409,5 
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WORK OtDfftS 91* ACCOUNT WfiK 5071 14-12-71 too* 10     j 

Mach, account 
No. 

Job 
No. 

»Off. 
meint. 
O/OUB 

Prio- 
rity 

Coû- 
te 

Actual 
cofMumed 
hour» 

» 

542300 Ott 
0*2 

100151 
100174 

«340 
«550 

3 
3 

1 completed 
5,5 

201 
201 
201 
201 

104101 
104108 
104305 
104)05 

«340 
4550 
4550 
4311 

2 
1 
1 
1 

1 
1 
1 
1 

completed 
completed 
completed 
completed 

3,0 
10,0 
5,0 
4,0 

í 
i 202 

202 
202 

(00101 
100140 
10123t 

4311 
«340 
«MO 

1 
3 
2 

1 

0 

completed 
12,0 

completed 
5,0 

14,0 

210 
210 

101702 
1017f0 

«340 
«3«0 

2 
3 

1 
4Í0 

7,5       | 
i 
i 

i 

i 

214 10140» «MO 3 3,5 15,5 

i 223 
223 
S3 

100102 
10140» 
101415 

«550 
«MO 
«MO 

2 
1 
1 

1 
1 
3 

completed 
completed 
completed 5,0 

225 
225 
225 
225 

100*01 
100950 
100»54 
101107 

«MO 
«340 
«550 
«340 

3 
3 
3 
3 

10,5 
3,0 

i 

ì 

241 
241 
241 
241 

100319 
100825 
100419 
100435 

«550 
«340 
«340 
«550 

3 
5 
3 
5 

3,0 
40,0 
3,0 

48,0 27,0 

i 

i 
i 

242 
242 
242 
242 
242 
242 f

o
o

o
o

o
 

m
il

 

«MO 
«340 
«550 
«550 
«550 
«340 

5 
3 
3 
3 
2 
1 

1 
1 
2 

3,0 
8,0 

22,0 
enmletad wvnwwtw 

compierne 
complotée 

4,5 

3,0 
3,0 
1,0 
4,5 

542)00 fetal e* neumod Kown por account 112,0 

•^NA^nr»   "W^Ö^Ww   ^^ • eceeunt 174,0 
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STANDA8D CODI RfKMT WK*C 44 - 48 9-11-71 poto 13 

•orf. Job Mocn. oc count Stom- Té« II úu i il Actuel 
moint. No. No , 4*4 No.. Hmo consumos 
group ooéo timo 

4311 401913 943290 949           1 1 2,9 4,0 • 
Sum ilonëoid co4o 73 182,5 170,9 

4311 OVOfOfO * 2,9 2,3 

4311 400330 941100 018          2 1 9,9 8,0 
#08331 942400 201           2 1 9,9 8,5 
403491 943290 991           2 1 9,9 8,5 
40(101 943200 791           2 1 9,9 8,0 
404431 941900 481           2 1 9,9 9,5 
4040» 943400 044          2 1 9,9 10,0 
409390 944299 110          2 1 9,9 14,0 
404233 941300 333          2 1 9,9 13,0 
404407 941400 330          2 1 9,9 8,5 
40*031 944241 141           2 1 9,9 10,5 
407001 943200 934          2 1 9,9 14,5     !             i 

Sum itonëord codo 11 100,9 112,5     i ! 

4311 ovoroft * 9,9 10,2     ! 

4311 1043* 948200 703          3 1 22,9 Io, 5     ; 
104442 941100 091          3 1 22,9 27,5     ; 
104139 942300 132          3 1 22,9 14,5 
109029 341400 309          3 1 22,9 21,0     i 
104149 941900 391          3 1 22,9 20,5      ! 
107084 949900 004          3 1 22,9 30,5 
107422 941300 019          3 1 22,9 18,0 
107908 943700  ^ 212          3 1 22,9 27,5 

SURI ttofMOfo coso 8 100,0 177,5 
4311 ovorofo • 22,9 22,2 

4311 100107 943700 394          4 1 40,0 49,5 
108419- 941100 290          4 1 40,0 93,5 
100480 948300 301           4 1 40,0 47,0 
100492 941700 041           4 1 40,0 32,0 

«MUT*   8WJVtVlfw   VVÌPV 4 192,0 178,0 
4311 OVOfftJO » 40,0 44,5 

43(1 104309 943100 712          9 1 110,0 115,0 
Sum »tonuord eoéo 1 110,0 115,0 

4311 ovonjfo - 110,0 115,0 

4311 108841 941300 413       401 4 100,0 93,9 
C**aj|   AÉgMuApM^   fl4^8mfe 4 100,0 93,5 

4311 ovorofo « 29,0 13,4 

4311 100084 494189^ 080       408 4 104,0 89,0 
4n88*8   o^NBW^BBnw   ^P^WPOJ 4 104,0 89,0 

•vom* « 24,0 21,3 

4311 Sum por porr. mojiftt. roup 977,9 892,2 
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10.  FURTHER COHHNTfl 

In Addition to the proposed systems presented in this report, 
a matter of minor systems, methods and techniques have been 
discussed with tha counterpart, and recommendations hava baan 
given orally and in •paclal papara,  thaaa ooncarn for example: 

system» for decision of max/min.  invantory of spara parts. 

rulas for dalation of outdatad apara parta. 

Materials and apara parta standardisation principias, in- 
cluding group technology. 

principias and équipaient for Microfilm and reproduction. 

principles and methods for project surnageaient and planning. 

method for layout analysas. 

aathod for analysing the work shop efficiency and condi- 
tions . 

Method and philosophy of value analyais in tha Maintenance 
area. 

ate. 

All together this complétée the system development phase of 
tha project. 
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<i*f ifM»dt 
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4. 
\. 
*. 
Î. 
I. 
t. 

10. 

OM 

•Tl. 
HA? 
Cft 
eoe 
tur 
SPC 

(OGAIIltATTOH   __ 
HOW OMl SYSTEM 
»«fVfNTtVff  HAtHTtNAMCr  tYfTlM 
HAnrrtMiMCf »utMNtwr. SYSTEM 
PPnODCTinU  PLAWMtW.  tYSTOI 
NATtttAt  AWtlWliTAATin«  SYSTEM 
COST CmTWM, SYSTEM 
rf*>t*r. SYtrtM 
tNTOISIATIC*  SAS»   AN ti  riuss 
•PIGIAI    SïSTmS   ANT   Tt:nWtOITPt 

A NMrit« eettedul*   it  »ha« • lavoratati 
•et   leader   la  appointed. 

fot   »ach arca  and a proi- 

The nfe)*ctive of •>*• «1.1 »»hinq  «he   int|>i«*a*ntat ion plan   1»  to en- 
aura coordination of   the projeta,   that   la,   that  a  prefect  cornea 
in proper  acquano«,   taatiwi   into eonalderation the   interdependen« 
el*« between  the eeparate provecta and  tha  lepleeentat ton areaa. 

Ttte plan haa been baaed on  tha   11  Maintenance orqaniaation  unita, 
and tha protect   leadera ara  t« follo« proferta  1-10  until   thea«? 
ara   i«ple»aated  in all  aree*.     In thla way,  •«parlane«,  froa» the 
fi rat   taf* lamentation ara« ean ha  tranafarrad tu the  neitt,  ©te. 

Durine,  tha eyetae. eevalttreaent  pheee,   a»all  parta of   i*r*leeenta- 
tlo» »ori  haee be«n done.     Mowever,   tha   iepleeentation nlan pr*»a- 
ettted   in thia  report   la baeed «n  a <ieneral   etartinq  up of   the 
pfci^eeta  «m   1   Ttoemmtmt   1*?%. 

Tha   tapleeefttattoti plan h#a been  Epe-proeeaaed and   th#  r*aulta 
containine tua aheeta/plana and  the correepondin*   reeource de- 

ara abatan  in Attaehtaant   11, 
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3,   EEIUHE OF THE SYSTEM! TO IE IMPLEMENTED 

Til« managed maintenance syst«« of the Danube Iron and Steel Works 
it completed according to the contract between UNIDO and Norcon- 
•ult/IKO.  The term« of reference for the project are accordingly 
respected. 

Cloe« cooperation between the counterpart and the consultants re- 
sulted in a complete system for managed maintenance, consisting 
of the following projects i 

1. Organisation 

A proposal for future organisation of the maintenance func- 
tion and its relation to the other parts of the comnany. 
The proposed concept includes a centralisation of the main- 
tenance function, a clear separation of responsibilities 
between production and maintenance, and a division of the 
maintenance function into logical units according to func- 
tions. 

2. Work Order System 

A proposal for future work order system covering all main- 
tenance jobs (planned and fixed maintenance orders), giving 
all Information and statistical data necessary for job prep- 
aration, planning and management. 

3. Preventive Maintenance System 

A system for preventive maintenance. The proposed system 
includes a registration and information system, as well as 
necessary routines and Instructions. 

4. Maintenance Planning System 

A system for central planning of all maintenance activities. 
The proposed system consists of a yearly plan coordinating 
all maintenance activities by means of a network planning 
technique. 

A system for planning of maintenance work to be carried out 
within each production unit. The proposal consists of a 
system for planning projects and repair jobs based on a work 
order approach. 

5. Production Planning System 

A system for planning work, production of spare parts, etc. 
in the central workshops. The proposed system consists of 
a general production planning system well-suited to the ac- 
tual production of spere parts. 
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6. Material Administrative System 

A system for administration of spare parts and material. 
The proposed system consists of a centralised and coordi- 
nated material administration based on central files, uni- 
form routines,  and a simplified decision-making procedure. 

7. Cost Control System 

A cost control system covering all maintenance activities. 
The proposed system is based on the proposed organisational 
concept and distributes responsibilities,  reporting and con- 
trol accordingly.    Its main objective is to improve cost 
consciousness throughout the organisation. 

I 
J 

I 
I 
I 
I 

8.  Coding System 

Coding system fors 

Machine numbers 
Account numbers 
Drawing numbers 
Spare part numbers 
Materials numbers 

The proposed systems are elaborated as modular systems cov- 
ering the whole enterprise. 

9.  Information Base and Files 

Proposals for contents of all necessary data bases and files. 

Machine account number file 
Project account number file 
Maintenance production account number file 
Maintenance organisation unit account number file 
Machine number file 
PM - instruction file 
Material number file 
Spare part number file 

Description of EDP files, input and output request necessary 
for a later conversion to EDP. 

10. Special Systems and Techniques 

Method for determining size of stocks and spare parts 
Method for project planning by use of EDP network 
Method for re-evaluation of plant layout 
Method for modern Information files, copying equip- 

ment, etc. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
f 

-   4   - 

3.       PROJECT ORGANISATION 

Th« orfsnisstion structura of th« implementation of th« projects 
is as followst 
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3.1 Steering Committee 

The Steering Committee  is responsible for  the  implementation of 
the approved projects,   and through efficient management will en- 
sure that the Managed Maintenance System is implemented according 
to the accepted plans. 

3.2 Project Coordinator 

The project coordinator performs on the behalf of the Steering 
Committee the daily functions concerning  the preparation,  manage- 
ment and coordination of the projects.    He also participates in 
the Steering Committee meetings. 

The responsibility of  the project coordinator  is to ensure  the 
following: 

- Coordination of all projects 
- Observance of  the implementation plans 
- Reasonable progress of the projects 
- Adherence to individual project objectives 
- Realisation of the expected results 
- Implementation of the systems work as  intended, with 

initiation of adjustments,   if necessary. 

The Project Coordinator responsible for  these projects will be: 

CSINADY GABOR 

I 
I 
I 

3.3    Reference Group 

In connection with an individual project,   a reference group is 
to be established.    This group should be dynamic,   that is,   its 
members should move from area to area so that they always can 
instruct the users of  the new systems. 

The reference group and the project coordinator evaluate Drofes- 
sionally and from the users'   point of view,   proposals and  systems 
to be implemented before they are sent for approval to the Steer- 
ing Committee. 

The reference group can be consulted by  the project group  in the 
daily work concerning special questions. 

The members of  the reference group are chosen for their compe- 
tence within their daily function area and their qualifications 
for evaluation of the proposals/systems  from the project group. 
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3.4    Project Group 

Por each project to be implemented, a group of one to three per- 
îoVneSdSSTa projector 1. ••*£"££•    «V2J2Ï'tne* lty of the project leader   (-group)  is to elaborate in detail tne 
Propoaals presented in the system ^^"V^MoÌ nïan 
pleSeñt thSse within the  framework of the implementation plan 
presented in this report. 

The members of the project group can be supplemented or replaced 
ad hoc if necessary. 

I 

I 
I 
I 
I 
I 
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4.       PROJECTS   TO BE   IMPLEMENTED 

As already mentioned, a number of projects are to be implemented 
in different areas.     The following scheme shows the projects to 
be implemented in the different  areas: 
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» *>.nA.rA work/activitv plan  is elaborated for Drojects  1  -  10. 

schedule and resource load are presentad in Attachment  11. 

4.1    Central Organisation 

5sa^-t3rä=s are«: sssss 
tion project has been begun. 

The implementation in this area consiBts of the following proj- 

ectst 

101 Organisation 

104 Maintenance Planning System 

105 Production Planning System 

106 Material Administration 
System 

107 Cost Control System 

108 Coding System 

109 Information Base and Files 

110 Special Systems and 
Techniques 

(Work Plan Att. 1) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

(Work Plan Att. 10) 

The time schedule for this area appears in Attachment  11.1. 

4.2    Central Maintenance Factory 

The implementation of the ««•f^^^S'S.t^rS.i;.^^ 
trai maintenance «"^ i»^«^^ 1    Ä of re- 
sourceAA Sïer ïhe  first implementation project has been started. 

The implementation in this area consists of the following proj- 
ectst 

201    Organisation 
204 Maintenance Planning System 

205 Production Planning System 

206 Material Administration 
System 

(Work Plan Att. 1) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 
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207 
208 

209 
210 

Cost Control System 

Coding System 
Information Base and Files 

(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work  Plan Att.  9) 

Special Syitemi and 
Technique! (Work  Plant Att.   10) 

The tima «chedule for thii area appears in Attachment 11.2. 

4.3    Central Spare Part Production 

The  implementation of the managed maintenance  eystem in this 
area TS calculated to la.t 51 weeks.    Due  to  interdependencies 
between other areai and the  limitation of resources,   the imple- 
mentation  in this area should not begin before   25 weeks after 
the first  implementation project has been started. 

The implementation in this area consists of the  following proj- 
ects i 

301    Organisation 
303    Preventive Maintenance 

Syatem 
305 Production Planning System 

306 Material Administration 
System 

307 Cost Control System 

308 Coding System 

309 Information Base and Files 

310 Special Systems and 
Techniques 

(Work Plan Att. 1) 

(Work Plan Att. 3) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

(Work Plan Att. 10) 

The time schedule for this area appears in Attachment 11.3. 

I 
I 

4.4    Maintenance Unit of Factories 

-u. 1-„v»RI,ntâtion of the managed maintenance  system in this 
IS« 5 S3SSÎÏÎÏÏ to last 42 Seeks.    Due to  interdependencie. 
between oîheï areas and the limitation of re.ource.,  the imple- 
motion in thï. area should not commence before 100 week, 
after the fir.t implementation project ha. been started. 

The implementation in this area consists of  the following proj 
ect.t 
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401 Organisation 

402 Work Order System 

403 Preventive Maintenance 
System 

404 Maintenance Planning System 

406 Material Administration 
System 

407 Cost Control System 

408 Coding System 

409 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appearB in Attachment 11.4, 

4.S Cold and Hot Rolling Mills 

The implementation of the managed maintenance system in this 
area is calculated to last 74 weeks. 

This project can start immediately. 

The implementation in this area consists of the following proj- 
ects! 

501 Organisation 
502 Work Order System 
503 Preventive Maintenance 

System 
504 Maintenance Planning System 
505 Production Planning System 
506 Material Administration 

System 
507 Cost Control System 
508 Coding System 
509 Information Base and Files 

(Work Plan Att. 1) 
(Work  Plan Att.   2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work  Plan Att.   5) 

(Work Plan Att. 6) 
(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att.  9) 

The time schedule for this area appears in Attachment 11.5. 

4.6    Metallurgical Factory 

The implementation of the managed maintenance  system in this 
area  is calculated to last 69 weeks.    Due to interdependencies 
between other areas and the  limitation of resources,  implementa- 
tion in  this area should not commence until  63 weeks after the 
first  implementation project has been started. 



- 11 - 

I 
I 
I 
I 

The   implementation  in  this area consists of  the  following proj- 
ects: 

601 Organisation       * 
602 Work Order System 

603 Preventive Maintenance 
System 

604 Maintenance Planning System 
605 Production Planning System 
606 Material Administration 

System 
607 Cost Control System 
608 Coding System 
609 Information Base and Files 

<Work Plan Att. 1) 
(Work Plan Att. 2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work Plan Att. 5) 

(Work Plan Att. r>) 

(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.6. 

4.7    Transportation Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks.    Due to interdependencies 
between other areas and the limitation of resources,   implementa- 
tion in this area should not commence until 76 weeks after the 
first  implementation project has been started. 

The implementation in this area consists of the following proj- 
ects i 

701 Organisation 
702 Work Order System 
703 Preventive Maintenance 

System 

704 Maintenance Planning System 

705 Production Planning System 

706 Material Administration 
System 

707 Cost Control System 

708 Coding System 

709 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.7. 
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4.8    Sheet Processing Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks.     Due to interdependencies 
between other areas and the limitation of resources,   implementa« 
tion in this area should not commence until 84 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects t 

801 Organisation 
802 Work Order System 
803 Preventive Maintenance 

System 
804 Maintenance Planning System 
805 Production Planning System 
806 Material Administration 

System 
807 Cost Control System 
808 Coding System 
809 Information Base and Files 

(Work Plan Att. 1) 
(Work Plan Att.   2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work Plan Att.   5) 

(Work Plan Att. 6) 
(Work Plan Att. 7) 
(Work Plan Att. 8) 
(Work Plan Att. 9) 

The time schedule for this area appears in Attachment  11.8. 

4.9    Coking Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks.    Due to interdependencies 
between other areas and the limitation of resources,   implementa- 
tion in this area should not commence until 92 weeks  after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects! 

901 Organisation 
902 Work Order System 

903 Preventive Maintenance 
System 

904 Maintenance Planning System 

905 Production Planning System 

906 Material Administration 
System 

907 Cost Control System 

908 Coding System 

909 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 
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The time schedule for this area appears in Attachment 11.9. 

4.10 Energy Factory 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks. Due to interdependencies 
between other areas and the limitation of resources, implementa- 
tion in this area should not commence until 100 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects: 

1001 Organisation 

1002 Work Order System 

1003 Preventive Maintenance 
System 

1004 Maintenance Planning System 

1005 Production Planning System 

1006 Material Administration 
System 

1007 Cost Control System 

1008 Coding System 

1009 Information Base and Files 

(Work Plan Att. 1) 

(Work Plan Att. 2) 

(Work Plan Att. 3) 

(Work Plan Att. 4) 

(Work Plan Att. 5) 

(Work Plan Att. 6) 

(Work Plan Att. 7) 

(Work Plan Att. 8) 

(Work Plan Att. 9) 

The time schedule for this area appears in Attachment 11.10. 

I 
I 
I 
I 

4.11 Rolling Mill - Budapest 

The implementation of the managed maintenance system in this 
area is calculated to last 69 weeks. Due to interdependencies 
between other areas and the limitation of resources, implementa- 
tion in this area should not commence until 108 weeks after the 
first implementation project has been started. 

The implementation in this area consists of the following proj- 
ects: 

1101 Organisation 

1102 Work Order System 

1103 Preventive Maintenance 
System 

1104 Maintenance Planning System 

1105 Production Planning System 

1106 Material Administration 
System 

(Work Plan Att. 1) 
(Work Plan Att. 2) 

(Work Plan Att. 3) 
(Work Plan Att. 4) 
(Work Plan Att. 5) 

(Work Plan Att. 6) 
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1 
ft»  M»l«OMtt*tl<Mt pimmim ** M***ttHAf "• proc.aaad on « 
ataaétrd tar pro*wmm* imi on UM network tachniqv*a. 

ft» tit» acnoéala,  Um Mre)a*t  laa4ar rato«reaa and tha 
•trvttttf  Ctfca* It tüt Int»réapan4«nciat kitMW th« actlv 
It IM I  tot tUt lt»l«at»t«tloa of «11 araaa ara pr«a«ntad 
I« AttHHMWt   I I.I. 

fût tiaa achadwla.   tHowi  in ttbl«  ffom and aa Gantt  chart« 
for —eh irti,  It teaa««tad  In Attachawnta  i 1.1   to  11.11. 

I« htato«r 
11.12. 

y t*o}«et  latear  r«aourc«a  for aach projet,   ahown 
«rati for« and tat)la torti,   la praaantad  in Attach» 

I-    A Mftaclal   tit» ttHtitl»  lltt«d  per  projet   leader  and  the 

I 
I 

tUt t©ttl Molaet  tit» It calculated  to ba  177 t»«lia.     Projact 
atart  It ttt for  t Btttator lit», which «iva« th« calculated 
ftnlttela* eat« off tUt ta**l project  at   1 A*M«tat   lt7t. 
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It it expect«* that the counterpart,   using the proposed project 
organisation,  work proeraaaeee,  and implementation plan presented 
in thli report,  should be abla to implement tha proposed Managed 
Ita intanane« lye te* within approximately four years. 

filia impilo«  that the counterpart will be given consultant«'  aid 
in the firat pori od of tho implementation. 
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7.       CONCLUSION 

The implementation organisation and the  implementation plan have 
bean as tab li »had in close cooperation with the management and 
the staff of the Danube Iron and Steel Works.    It is our opinion 
that the implementation plan prasanted is realistic.    However, 
we must emphasise that this is a major organisation task for the 
company, which must be raalisad as such if optimal results are 
to be obtained. 

With this report we consider that Phase  3,  the implementation 
planning phase, is completed. 
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Attachment 1 
Page 1 

1. ORGANISATION 

1.1 Objective» 

To implement the proposed new concept of organisation and to 
carry out the necessary adjustments. 

1.2 Activities> 

1.2.1 

The new concept will be discussed with all managers influenced 
by it.   If any major changes in the existing principles are re- 
quested,  they will be discussed with the project coordinator 
before being accepted. 

1.2.2 

The objective of the organisational unit will be described and 
as far as possible quantified. 

1.2.3 

The functions covered by the organisational unit will be de- 
scribed and logically divided into main functions. 

1.2.4 

The distribution of tasks to be performed,  the authority and 
responsibility, coordination and information for all managers 
will be stated in job descriptions. 

1.2.5 

General rules for managers at different levels will be worked 
out. 

1.3.« 

Description of committees, fined work groups, etc., who are 
acting in the organisation. 

I 
I 
I 
I 
I 

Establishment of an Organisation Handbook (ON), containing the 
above-mentioned papers and descriptions of administrative sys- 
tems and other organisatlona1 rulas. 

Practical production of the OM and distribution to the most 
important managers. 
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Page  2 

1.2.9 

Guidance for the organisational  unit during the  period of 
changes,   for instance by orientation meetings etc. 

1.2.10 

Follow-up of the implementation, adjustments. 

1.3. Resources 

Project leaden 

Project groups 

Csinady Gebor 

Calculated input from project leaden  253 weeks. 

1 
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Attachment  2 
Page 1 

2.   WORK ORDER SYSTEM 

2.1  Objective» 

To implement the proposed new work order system in accordance 
with the principles presented in the "System Development Report" 
Part 5.1, and to follow up on the system in use and make neces- 
sary adjustments. 

I 
I 
I 
I 
I 
I 
I 
I 
•       Discussions with the future users to secure their final accep- 

tance. Major changes of the principles must be discussed with 
I       the project coordinator before they are made. 

2.2.4 

J       Preliminary printing of the work order formulas and lists, pur- 
chase of necessary equipment, such as distribution envelopes, 
archives, etc. 

!       2.2.5 

i       Trial run of the new system in a secondary area parallel to the 
present system. 

Training of the planning office staff in using and administer- 
ing the new system. Briefing of production leaders, maintenance 

|       foremen and other persons affected by the functioning of the 
i new system. 

2.2 Activities i 

2.2.1 

Detailing of the proposed work order system,   including re-eval- 
uation of the necessary formulas. 

2.2.2 

Detailed description of necessary files. 

2.2.3 

2.2.7 

Training of the workers in using the new system  ("understanding" 
the work order information, making the correct registrations, 
etc. ). 

IT I, if 
Guidance in using the statistica required by the work order ays- 

1 
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Attachment 2 
Page 2 

2.2.9 

Final printing of the necessary work order paners,   total  switch- 
over to the tea ted and adjusted new work order system. 

2.2,10 

FollOW-Up. 

2.3 Resources« 

Project leader: 

Project groupt 

Pali Perene 

Vidak Ferenc 
Parkas Joisef 
Bertok Istvan 

Calculated input from project leaden   123 weeka. 
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3. PREVENTIVE MAINTENANCE 

3.1 Objective! 

To implement the proposed system for preventive maintenance 
(PM) in accordance with the principles presented in the "System 
Development Report" Part 5.4.3.2 and to follow up on the system 
in use and make necessary adjustments. 

3.2 Activities: 

3.2.1 

Detailing of the proposed PM system,   including evaluation and 
design of the necessary formulas. 

3.2.2 

Detailed description of necessary files. 

3.2.3 

Discussion with the production and maintenance management to ob- 
tain their final acceptance. 

3.2.4 

Preliminary printing of PM formulas and  lists,  purchase of nec- 
essary equipment. 

3.2.5 

Selection of several   (for instance 10)   important areas of the 
plant in order  to test the system.  Describe inspections and 
their frequency and elaborate the PM instructions  for the se- 
lected parts. 

3.2.6 

Selection and training of the future inspectors, who will test 
the proposed method in the areas selected. Inform all persons 
affected by the system. 

3.2.7 

Establish a planning system for the inspections, including re- 
porting routines. 

3.2.8 

Elaborate a plan for expansion of PM,   including all  Important 
machinery. 
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Page 2 

3.2.9 

Final printing of the necessary PN papers,   step-wise working 
out of th« fila« and implementation of the PM according to the 
plan. 

3.2.10 

Guida th« manager« in using th« statistics/information from 
the PM ay stem. 

3.2.11 

Follow-up. 

3.3 Resources: 

Proj«ct leader » 

Project group: 

Pâli Fer«ne 

Vldák Perene 
Parkas Jóssef 
•ertok István 

Calculated input fro« project leader: 372 week«. 
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4. MAINTENANCE PLANNING 

4.1 Objective: 

To implement the proposed new maintenance planning system in 
accordance with the principle« presented in the "System De- 
velopment Report" Part 5.4.3,  and to follow up on the system 
in us« and make necessary adjustments. 

I 
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I 
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4.2 Activities 

4.2.1 

Detailing of the proposed maintenance planning system. 

4.2.2 

Explain and define  the relations between and the responsibil- 
ities of central planning, project planning,  shop planning 
and job preparation. 

4.2.3 

Detailed description of necessary files. 

4.2.4 

Discussion with future users to secure their final acceptance. 
Major changes of the principles must be discussed with the 
project coordinator before they are made. 

4.2.5 

Preliminary printing of planning sheets, loading forms, time 
estimate forms, etc., and purchase of equipment such as tables, 
archives, etc. necessary to run the system. 

4.2.6 

Final  run of the job preparation and planning system in a sec- 
ondary but representative area. The trial run is to be made 
parallel to the system functioning at present. 

4.2,7 

Training of the planning office staff in using and administer- 
ing the new system,  »rief production leaders, maintenance fore- 
men and other persons affected by the functioning of the new 
syst««. 
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Attachment 4 
Page 2 

4.2.8 

Final printing of the necessary planning sheets and formulas, 
and step-wise implementation of the tested and adjusted sys- 
tem in all relevant areas. 

4.2.9 

Guidance in using the statistics/information of the mainte- 
nance planning system. 

4.2.10 

Follow-up. 

4.3 Resources: 

Project leaderi 

Project groupt 

Pili Perene 

Vidik Perene 
Parkas Jossef 
Bertok Istvin 

Calculated input from project leaden  147 weeks. 
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1 
5. PRODUCTION PLANNING 

5.1 Objective» 

To implement the proposed new production planning system in 
accordance with the principles presented in the "System De- 
velopment Report" Parts 5.4.1 and 5.4.2, and to follow up on 
the system in use and make necessary adjustments. 

I 
I 
I 
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5.2 Activities i 

5.2.1 

Detailing of the proposed job preparation and production plan- 
ning system, including re-evaluation of the necessary formulas. 

5.2.2 

Definition of the relation between and the responsibility for 
job preparation and production planning. 

5.2.3 

Detailed description of necessary files. 

5.2.4 

Discussions with the future users to secure their final accep- 
tance. Major changes of the principles must be discussed with 
the project coordinator before being made. 

5.2.5 

Preliminary printing of planning sheets, loading forms, time 
estimate forms, etc., and purchase of equipment such as tables, 
archives, etc. necessary to run the system. 

5.2.6 

Final run of the job preparation and production planning sys- 
tem in a secondary but representative area. The trial run is 
to be made parallel to the system functioning at present. 

5,2.7 

Training of the planning office staff in using and administer- 
ing the new system, irief production leaders and foremen. 

5.2.1 

Training of the workers in using the new system ("understanding" 
the work order information, making the correct registrations, 
etc. 
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|        5.2.9 

Clearing of order atoo* and re-«)*ai*ie)tion of priority of tno 
•       remaining ordera. 

5.2.10 

I Final printing of tho noceeaory planning aaawta and foraulaa, 
and etep-wlee ia* loam tat io« of tha teeted and adj«atad aye- 

. ta« in all r a lavant arooa. 

tGuidanca in u.ing tha atatiatioa/infermati«« fro» tha prod«c< 
tion planning ayatoai. 

I iilxil 
roi low-up. 

5.3 laaourcaai 

I Pro loot leadon Mil Faraoc 

Project troupi Vida* Forane 
IParkaa Joaaof 

tortoli latvio 

I Calculated input fron projact loadari  S2 wooke. 
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Iti Oátftltt1 

To  lap 1 «own t tu» WOMMí iw« MUrUl oawlnlatration ayatoo 
m occorianco with tk» prioclploo proaootoi in tho "tyatao 
»wliipiiit ftoport" Pm% •* Mi to follo« up o« tho ayataa In 

UliUll' 
o » • » « 

Dotal UM of tho propalai rooti no« M»í aoflaltlott of tho vari- 
ova policio« to MI follavo* fot aooclflc notarlala/aoor« aorta 

Dotal loi ooocr lot loo of flloa. 

friaottaalono with too fat oro ooora to oocoro tho ir  flnol «ccor-- 
tooeo. Major chaanaa of tla» prlnelploa ooot bo iiacuoaoi with 
too oro joet coorilnotor ooforo tonino oooo. 

».3.4 

Pro l loi nor y orlati** of forvaloo ooi porettaaa of oqolpaaat noe- 
oaaary to run tHa oo tor lai aiattaiatratloo ay «too. 

a iiii 

Triol run of too oo tor lai aihttalatration ayatoo parol loi to tho 
ayatoa fonetloalao at ptaaaat. 

• «lit 

Trainino; of too notorial aialalatration ataff In «alno too now 
ayatoo. orlof tao fotoro oaora ani all ©toar poraona affoetod 
by tho ay a toot. 

a.a.7 

•too-wloo o loor ina of tao oalatlno notar lai/aporo part atoo», 
éolotloo off oaooloto oaoaolala/aporo parta (aaaorilna to princi 
ploa ani m loa praaootoi la a apaolal papor» ani coiIno of tho 

tlnino i too* aoeoriino to tho now ooi Ino ayatoo (Projoet I). 
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1 
7f çoft coftrpot 

To l«pla«ent the MOMM4 «edeatlne and coat control ayate* 
in accordane« with the prlaclalaa pre«entad in the "Syate« 
Davalopaont Ilaport* »art 7 and to follow ue on the ayate» In 
uaa and Mit« MctiMry «DaHlnU, 
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*i?   aCtiVitlaai 

71 li I 

Datai i in« of the propalai bedeatin«! and coat control ayata« 
includine re-evaieetloa of the neeoeeery forcala«. 

Bafin« tn« relation 
otéenle« 
control 

7.1.1 

Her* out detail«* decerlet Ion of neeeeaary file«. 

7.3,1 

Diactiaaio« with the futur« «aar« to secure tneir final •Mor- 
tene«, helor enana«« of the priaeiplee «eat be dieemed «it« 
tn« project coordinator hefete aeine ~~^" 

_    _ and the reepoaeltllitica of the 
ertealeatioftai aaita participan«* in the aedeettnc and coat 

«raliainary print in« of hedentina 
report force and cerchee« of eeeleeont 
ay«tee. 

7.a.t 

trial run of tue ayate« in a 
area. 

î.àU? 

and coat control 
to ran the 

eat repreeentativ« 

Trainine of the ataff in «elea and «ani «later Ine the nee aya- 
ta», trief eeneeer«, et ade» ti on leedora and all other peraona 
affected ay the ay«tea. 

T.l.i 

rinal printine of the neeeeaary «checca and foreailaa, and 
atep-elae  |ajriee»ntet lee of the teeted and adjected ayate«. 
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Pro)oet troupi Mafclli lot** 

C«I«*i«toá input fro« prof—t loooort 9t 
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Part • and to follow ne on 
adjuatoanta. 
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M ftwnntt' 
91¡ i t § 

•»-•valuation of tao propoaod codino aynti 
»eriotlon and definition of tno nod*!««. 

dotai lad 

tno vario*« codino  oyatoaa. 

filai,  eataloajooa,  ate 

hÂ*Â 
Daflfia th« ralatlon 

^ » iti 

Untai loé doacrlptlon of 

Dlacuaalon with tha futuro »«ori to «acur« tho ir final accop- 
taneo. Hajor enanoo« of «a» principia« out bo diaeoaaod with 
tha oro|«ct coordinator no fora boina aneo. 

t.a.i 
I lami at ion of coalna in ail  fonction« to tott  tHo «nlooanooa, 
intalllalbillty ana aultaoillty of tna enoaon nyatao. Naka nd- 
)ootJa*nta,   if any. 

1«1 » 9 

Trainino of tna ataff unponaibla to loplanont and Mint ai n tho 
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•.a.? 
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t. mrowimoii MM 

To eetanlieh the Infornation beeea and filai neeeaaary to 
procesa the «nnaeed — tuf nane« «vit«« on KP, in accordance 
with the fraawwork eot «ft» In tne *lyste« Development »«port" 
»art t. 

I 
I 
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¥ i i» * 

«••aval nation and datai 11»« off tha 

- rila* on Nt 
•    Input to ttt 
- Output fro« UP   (poaaihly report deelea) 

DieevMton with tha future aaare to otta in thalr  final 

itl.l 

Elaborate a plan for eetaamehnant of tha nacaaaary  filo«. 

*flif 

Collect data and toni Id tap the fi lea accordine to the plan. 

hJbl 
Develop and ee tab 11 eh Maintenance   («p-datinal   routine« for 
tha 

nop an 
filet. 

•rapara tha ayate« and ro« tinea for data cod Inf and flow in 
order to fat neceeeery N9 

Brief all per eon« involve*,  fro« data reaearchara to final 
report writer«, on the naceeeity for etrlct ant« discipline 
and on the functioninf of tha ayate«. 

it Ltd 

Ovide the nana ear in uelnf tha atatlattea/Infe*v»tIon fron 
tha reporte. 
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rollo« up on tho ayataa tmê makm nocaaaary adjuatawnta ac- 
cording to the hlobar éoor«« of ayataaa bo Inf orocaaaoo by 

tal. ,M muffii * 
»ro)oct iaaéari Téth B»Mt 

*ro)act fronet lullM toltili 

Calculât«« input ftoa pro)oct lattatoti IM 
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10. irtfflL lyiTWH m TKffllfl¿M 

loa Objective! 

To  realise and inpleMsent special systems  and techniques   nec- 
essary to obtain a suitable and efficient processine of  the 
proposed sain ayatsms. ThsM special   syst ss» and technique a 
ars presentad in special papera and montions* m the "Syst«« 
Dovslopment nsport*  »art 10. 

10,3 ^ctlvlHfti 

10.3.1 

Systematise the kitovloéfs of relevant   spadai systems audi 
toehnlques. 

Wilt? 

Evaluate the arsa« «mien cea 

•SÊSmJmmmmmSi 

Trais the relevant porsene is «sin« tie»«« tsehalqoes a»« 
introduce the tschnlejoss is the rsspactlvs areaa. 

iy. 

Ifili* 
relie« up on the us« and the resulte of osine the technique e 

chañase If noosssary. 

Project  leaden 

Project aroupt 

Rosaos Oye la 

Calculated input from project tosatori   17 «sesea. 
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i. INTRODUCTION 

The   implementation counselling for the managed maintenance  sys- 
tem of the Danube  Iron and Steel Works has been completed.   A 
group of  18 future users of  the new systems during the  total 
project time of  nine months has been trained  in operation of 
the Systems. 

A great number of meetings have been arranged  in order  to  secure 
the  total organisation's acceptance of  the chanqes recommended. 

Some of the proposals are adjusted in order  to meet wishes  from 
the different organisational  units. 

The  implementation plan is now accepted by all key persons  in 
the company and  authorised by the highest Hungarian authorities. 

On request of the Minister of Metallurgical and Mechanical  In- 
dustry of Hungary,  a study has been conducted to determine  the 
consultants' evaluation of  the present situation in the company, 
the proposed managed maintenance system and its potential.  This 
study is attached to this report as Attachment 1. 

In connection with the implementation counselling,  there  is a 
number of special studies dealing with the implementation of dif- 
ferent techniques and methods.  To demonstrate this,   the  follow- 
ing papers are attached to this report: 

Attachment  2,  a paper concerning the orinciDles of modern 
project management)  it  is a guide  for organising the  imple- 
mentation of the managed maintenance system integrated with 
another main project concerning expansion of the production 
facilities. 

- Attachment  3,  a paper concerning a mathematical method  ^or 
evaluation of optimum spare part stock. 

Attachment  4,   a paper concerning a method for  introduction 
of microfilm. 

- Attachment  5,  a paper concerning the principles of value 
analyses. 
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2.   8UMMARY OF METHOD OF IMPLEMENTATION COUNSELLING 

The idea of the total project has been counsellinq. 

Phase 1 of the project "Introduction to Managed Maintenance" re- 
sulted in a 300-page teacher's handbook in managed maintenance 
and an education programme for all personnel of the Danube Iron 
and Steel Works who will attend couraea in managed maintenance.      ' 
Se« UNIDO report: Introduction to Managed Maintenance, July 1975, 
proposed by IKO-Konsulent A/S. 

This advanced training system was elaborated in close cooperation 
with the person responsible for the training activities. The con- 
tent of the lectures has been carefully discussed and the special 
techniques of this type of training have been presented. 

Phase 2 of the project "System Development" resulted in a com- 
plete description of all systems necessary for introduction of 
the managed maintenance system. See UNIDO report: System Develop- 
ment Report for the Danube Iron and Steel Works, September 1975, 
proposed by IKO-Konsulent A/8. 

All systems have been developed in close cooperation with the fu- 
ture users. Major systems, such as those for cost control, pre- 
ventive maintenance, etc. have been tested by trial implementa- 
tion. 

The implementation counselling has been an integrated part of the 
system development phase of the project. 

Phase 3 of the project "Work Plan Preparation" resulted in a de- 
tailed plan for implementation of the managed maintenance svstem 
in the Danube Iron and Steel Works, to take place over a period 
of almost four years, beginning in December 1975. 

The work plan preparation has been elaborated by use of E DP net- 
Iwork technique and is carried out in close cooperation with the 

management and the staff of the Danube Iron and Steel Works. 

The implementation counselling has been an integrated part of the 
I       Work Plan Preparation phase of the project. 

I 
I 
I 
I 
I 
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3.   SUMMARY OF THE RESULTS OF THE IMPLEMENTATION COUNSELLING 

I 

Implementation counselling seeks to achieve the follow! nq¡ 

- Establishment and execution of a completed advanced  train- 
ing programme in managed maintenance. 

- Complete description of all systems necessary to form a 
managed maintenance system. 

- Testing and adjustments of  the systems  to meet special 
requests from the company. 

- Thorough education of  18 future users of the systems. 

- Acceptance of  the proposed systems by all organisational 
units of the company. 

- Acceptance by all company managers of  an imr> lernen tat ion 
plan for the whole project. 

- Set-up of an implementation organisation. 

- Guarantee that this organisation will be qiven the  tools 
necessary to manage the implementation. 

I 
I 
I 
I 
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- 4 ~l 
the field work of the project is 

4.   CONCLUSION 

With the system implementation, 
completed. 

It is our opinion that thi. project has been carried out success- 
fully. However, we want to .tre«, two important points. This suc- 
2M 1» « result of very good 2opT.tionb.tj.jn UN DO staf 
members and the consultants, and we want to thank UNJ£Ofor i° 
valuable assistance. Furthermore, it is our opinion that the 
counterpart will meet major difficulties in attempts to intro- 
SucîîhS pro^sed systems, due to lack of experience in imp lernen- 
talion of such large, sophisticated systems, therefore, we think 
further UNIDO assistance should be offered. 

I 
I 
I 
I 
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MEMO CONCERNING   IMPROVEMtflT POSSIBILITIES   IN  DUNAI   VASMtl   (DV) 

BY  INTRODUCTION OF A NEW MANAGEMENT MAINTENANCE   SYSTEM 

1) 

The meeting in DV on 14 October with Mr.  Talyigas and Mr.   Somjen 
and représentatives of DU dealt with the following« 

Our impression of present maintenance  conditions  In  DU 

2) The proposed systems to be implemented   in a new managed 
maintenance rystem 

3) Our rough estimation concerning  the effect of  the proposed 
changes. 

1. PRESENT SITUATION 

! 

There are many positive factors in the company's present situa- 
tion. The technological achievements and past expansion of pro- 
duction show the high quality of workers and management. The 
continuous improvement of the plant demonstrates the high tech- 
nical quality of the technical staff. 

The programmes for further technological development and expan- 
sion of production will ensure even greater improvements in the 
future. The opportunities for obtaining them at reasonable cost 
depend mostly on how well the company solves its management prob- 
lems and in which way Hungarian industry is developed. 

Compared with similar plants in Western Europe, we must state 
that plant conditions are considerably lower and maintenance 
costs considerably higher than normal. The reasons for this are 
in our opinions 

- Production has expanded to a level much higher (+25% to +75 
than foreseen when the plant was originally projected. This 
results in an overload on several points throughout the pro- 
duction line. 

As an example, the hot rolling mill during the first eight 
months of this year had had 21 breakdowns caused by broken 
rolls. This is a very high figure and indicates extremely 
poor quality of the rolls, and/or considerable overload, 
and/or poor instruction of the operators. 

- The description of the present organisation is old and out- 
dated. Job description« and descriptions of functions are 
not coordinated and do not correspond to reality. The qual- 
ity of the system descriptions varies greatly, and as they 
•re made up individually, they are not well integrated as 
a whole. 
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ror  ^)P,    u   h«.  been   necessary   to make  now  desrript ions 
of  all  ematine ay.tema wtileh we wanted  to .tudy.  We have 
never seen an   "in-uee" ¿••criptici, of a ay it em. 

Iï!wfll^îi0n °Lth* or««n^*^Aon  for   the  total   company   is 
Fill iniliïïï:»IÏ*r*   l\î  l0t  0f overl*PPA^ ^tween  ponc- tion and maintenance.   imeponaibUities are oft.n  impossible 
«iïi;c:iiStr:jrf*?4:âtioMi unit-The •••* -ituau" •aiata within the maintenance function. 

îîï»!;^1"' d#clBio"" ***«* » "»lor repair involve some JO 
different persons and nobody hai th« final resoonsibility 

- That organisation ia established «..<»..<*. k    ^   ,        in aucn a way as to qivt 
priority to production, Maintenance possibilities 
enee deciaions about repair time and 
plant. This is also significant in 
and in keeping the maintenance 

to inf1u- 
conditions in the 

planning maintenance work 
staff efficient. 

ím? ¡Ï££ÎÎ:J , *!^ry ?f thl3 year a lar<c rePalr demand- 
mill 2í íi^Üiy îî° f*lnÜnariC# ^rker» 4« the hot steel 
Vtìì      î é#?1«1^ •»•' Panned, in cooperation between produc- 
Ü2LÍníh?íí

nt!í!#,IC* f*-"- Th* *°r**" "«e taken from the 
normal shift, the »fork was prepared, but then the repair 
fUled        •«*•»•• the production plan had not been ful- 

the level of instruction, education, and motivation of the 
production werkers is not sufficient. User's manuals exist 
Í2¡LÍT •€*ulP"*Bt» *»t  are not sufficiently developed. Main- 
tenance people are at present instructing production workers 
in proper operation, even though this is the responsibility 
of the production foresten. 

ror example, blocks coming down the roll table in the hot 
ateei mill are often not properly planed and have large 
Purrs on them. The operator should refuse such blocks, as 
they harm the equipment and cause down-time and unnecessary 
maintenance costs. y 

ÜÜ.Í??Írí ^L'T'í0? tram  th# c«ntr«1 maintenance shops is 
S I^ÎÎÎfL.^* «î#l îfT*rly Ú9mná   ,or "P«re P«rt« amounts to approximately »0 million forintai approximately 40* of 
thia is imported, approximately joi is bought in Hungary, 
and approximately 101 ia produced by the counterpart. 

Any item used at the plant can in principle be ordered from 
tue central workshops, buti 

- The delivery time for imported spare parts ranges 
between one and two years 

- The capacity of the Hungarian machine industry often 
ia limited so that delivery is impossible. 
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- The Hungarian machine industry is not sufficiently 
equipped for manufacturinq many of the snare narts 
needed by the counterpart. 

- The apare part« adminietratlon ia weak. This causes 
major difficulties, in «orne caaes poor cmality, and 
often very high eoata. 

As an example, rolla for the sheet straightener are to be 
hardened before uae. Thie uaually ia done by heating the 
rolla in an induction furnace i but this size furnace does 
riot exist in Hungary. The central maintenance workshops per- 
form the hardening by heating the roils one by one in a pit 
furnace. The temperature range cannot be properly controlled 
and the resulta are not good. The rolls will have a shorter 
life and be more expenaive. 

The central maintenance workshops are nor efficient. They 
receive orders from a number of sourcea (about 30) and each 
ordering unit can demand delivery time by requirinq prior- 
ity. The existing equipment is often not suitable for the 
raqueated joba, and to uae it requires expensive modifica- 
tion«. The documentation, in general, is poor. 

Drawings are not separated by operation, with the result 
that the blueprints contain many corrections made with dif- 
ferent coloured pencils. The workahoos in qeneral are not 
•uited for efficient production, tne machinery and equip- 
ment are Inadequate to meet the greatly varyinq demands for 
•pare parta by the counterpart i heating systems are insuf- 
ficient in some factor lesi tranaport facilities are ooor. 
The toole are not properly organiaed and their quality 
varies considerably. 

The adminiatration of spare parts and materiale ig at «res- 
ent decentralised, poorly organised, and inefficient. 

Often it is impossible to get a realistic delivery time 
when ordering a apare part. In our samples we found devia- 
tions in delivery time from one month to one year for spare 
parts purchased from outside. Also, we found that some or- 
ders given to the central workshops are years old and not 
filled. 

At present tne total value of spare uarta in the company 
amounts to approximately 400 million forints. Anproxlmatt-1 v 
701 of thie ia produced outaide the company and requires 
delivery times from a few months to two years. Taking this 
into consideration, the rate of turnover for »pare narts is 
not bed, end the total number of spare parts in stock prob- 
ably too small. This view la underscored by the fact that 
approximately 151 of the present spare parts have had no 
turnover since 1972. 
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In    toehnio.,1   staff   fur  nwlntonunrc   is   loo   sm,,ll.   All    1,,-h 
n clans wo  talked  to mentioned  an overload  of wo k.     h> 

íí"Í  2hU?Umentati0n and  inefficio^  Planninq  „ctivitios 

nïéiîïrÇÎl: ïtî" thl! Ü"ID0 proj0ct WM  -t-rted,   18  tech- 
ad Ï2E ÍES    Ï* «""•*«*•" *•*• allocated  for the differ- 

~• ÍÍÍ'Skïï thli 2**- *»"*•'' thmit normal function. 
£IL??Í Ü*" ?"* by other»» b«e«iw« there i. no .pare 
ÎA ÍÍy;».Th<Mr-í0r#'   "S1* °f  thw P«»Ple  "•• been   fEn 

£¡Lü!ü °í J0?!• **nâ««««nt  tool» ha. been  .tarted  by  the 
57?L?1¿?    íh# fro*r#" U  l«»«fflcUnt.   Three year, ago 
î^iT^ÏUS^^-f¿*?**ln* *•*""*<!»• »a. introduced.  However, 
ÎÎ ÍÍ-ÍSÍ-* *í l* ÜT1 0,lly " • «••«Iptton of the logic- al .tructure In a job and not for planning control. 

SaÎ«^v0Îiî?JiLi,ÎÏA,M1,  Th#r*  li «"ici«"t computer capacity with BOM 40 persona working in thl. function. 

RolnBu; '; «ÎSL.?-4nt,ll*,lf» «* »»terlal. admini.tration 
SedínT.ví^ EL'EX**1- haV* b*#n P"««"ted. and the 
Hi.?9»!?. î!ÏV!*i.toé*y *r* «n"«itabl«  for EDP.   Mo plan. 
ÎÏU    ÍZ Î5*  iîtrîiïît4°*.of Ei*  ln th9 -infnance  func- tion,  and no calculation, have been made concernina the effort, required. «.«numinq  tne 

ÜÜ £12î!;i,iÎtïAtl0n'  l*rt4«4y <*»crlbed above,   fori«,  nart  of 
Ì£ ì*tll Ï^JZ ?Ur W°!-1" co«c«•^ * «•* organi.at ion 
ïïmULT«r:îî^î,,tt*llîtr f0r  th* ••i»*«Mnco   function   of   the aenuoe iron and fteel Work.. 

m are convinced that the Introduction of thl.  ay.ten will   be 

•ni tte vÍÍ^.CTÍÍÍr\?f thL?}*ftt'   tM «"«»"V °t Production 
îen b£%edi£d        «*oáyet4«1« *»"• «Pacific maintenance  coat. 

i 

i 
i 
i 
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L—urmrni. rr TIH rnnf HMM 

The Hniq>d HlnttniKt eyateai of the Danube Iron and «teal Work» 
.fîTE-ï? «eortt»« to th* contract batween UMIDO and Morcon- 

ault/mo. ma tara» of retarono« for the project are accordingly 
WW vpvo t#fl • 

Close coopération between th« counterpart and the consultants 
resulted In a complete ayate* for managed Maintenance consisting 

a)      A proposal for future organisation of the maintenance  func- 
tion and ita relation to the other parta of the coaipany. 
Tfca proposed concept laclue«a a centralisation of the main- 
tenance function,  a clear séparation of responsibilities 
between production ani Mintenance,  and a division of th« 
Maintenance function into  logical  units accordlna to func- 
tions. 

A system for central planning of all maintenance activities. 
The proposed system oonslats of a yearly plan coordinating 
all Maintenance act1vit lea by swans of a network planning 
technique. 

c)      A system for platinine; of maintenance work to be carried out 
within each production unit. The proposal consists of a sys- 
tem for plannin« of projects and repair jobs based on a 
work-order approach. 

d>      A system for planning of work,  production of soar« parts, 
etc.  in the central workehors.  The proposed system consists 
of a fonerai  production planning system well  suited to  the 
actual production of spar« parts. 

e)      A system for preventive Maintenance.  The proposed system in- 
cludes a registration ani information system,  as well  aa 
necessary routines ani instructions. 

fi 

b) 

A system for administration of  spare parts and material.  The 
(proposed aystern consists of a centralised and coordinated 

Material administration baasd on central files,  uniform rou- 
tines and a simplified declslon-makine procedure. 

If)      J- cost control system covering all maintenance activities. 
The proposed ayate« is «Miami on the Proposed organisational 
concept and distributes responsibilities,  reporting and 
control accordingly.  Its nain objective is to improve cost 
consciousness throughout the organisation. 

h)      Codine system fori 

Machine numbers 
Account numbers 
Drawing numbers 
•pare parta numbers 
»ateríala numbers 
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Th« proposed systems are elaborated as modular  systems cover- 
ing the whole enterprise. 

Proposals  fot  contants of all   necessary data bases and  files. 

Description of EDP files,  input and output  request necessary 
for a  later conversion to EDP. 

Aecoasaendation of a method for determining size of stocks 
•né spare parti   (sea Article  10). 

tocossjsendatlon of a method for project planning by use of 
•DP network   (see Article 10) . 

Aecoseaendation of a set hod for  re-evaluation of  plant   layout 
{see Article  10) . 

Use osase ndat ion of  a method for modern Information  files, 
copying équipement,  etc.   (see  Article  10) . 

A cossplete education prog rasane  in maintenance management for 
both production end Maintenance managers.   This  ayates» is de- 
scribed in a report delivered  for UNIDO in July  1975  under 
contract 75/2-11   (KUE/7I/I04) . 

The «anaeed staintenance system is a manual system which can be 
broueht rapidly lr.to action, but e later conversion to EDP has 
been taken into consideration. 

1 

I 
I 
I 
I 
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3.       mtVLTB 

The implementation of the Above-mentioned systems over a period 
of approximately three to four years will in our opinion chanqe 
the situation of DV radically. 

The following resulta will be expected by us as the minimum ac- 
ceptable performancei 

Higher quality organisation and maintenance managers  to en- 
sure batter maintenance. 

The administrativ« system will be improved and result in a 
botter utilisation of the maintenance budget. 

The  lifetime of  the production equipment,   by unchanged pro- 
duction volurn«,  will be  improved by  101. 

The average breakdown time will  be reduced by  151 of present 
valu«. 

The quality of  the  finished products will  be considerably 
improved. 

The present maintenance level   is below an economic optimum, 
therefore the demand for maintenance will   increase.  The  new 
system« will  lmprov« maintenance efficiency by  10*i   however, 
this  improvement will show up as a higher   level of mainte- 
nance.   No reduction of the maintenance  labour  force  is  ex- 
pected. 

The efficiency of  the central maintenance workshops,   that   is 
output per man-hour,  will be  improved by  101. 

A spare part stock will be established based on realistic, 
economic analyses. This probably means an expansion of the 
present stock  level. 

Th* new systems will release the highly  technically educated 
parsons in the ma intanane« function from some of their pres- 
ent time-consuming tasks.  However,   a  large number of  tasks 
demanding highly educated people remain,   and we expect  the 
technical staff  in the maintenance  function  to be expanded. 

', we must  stress that this  is a major task  for  the 
organisation of the company, which must be recognised as  such 
If optimum results are to be obtained.  The  system development 
phase of this project has been  injuriously affected by  lack 
of capacity from the counterpart's organisation.  In order  to 
achieve successful   implementation of  the proposed  systems, 
it will be necessary to allocate qualified  full-time person- 
nel  to the project for a number of years. 

In addition,   there are three Important conditions! 

t 
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- The top management of  the  Danube  Iron and Steel  Works 
must  consider  the  implementation of  thvne system*  íIB 
a  responsibility demanding priority. 

- the need for maintenance and the potential of the main- 
te nance orean i «at ion to meet the demands must be  real- 
istically analysed, and chances in capacity must be 
carried out accordingly. 

t-    The advanced trainine of managers in modern management 
techniques «Mat be accelerated at all  levels. 

ft» duration of the complete implementation is preliminarily 
estlmsted to require approximately four years. Thia estimate 
is baaed on the above-mentioned conditions and some partici- 
pation by the consultants. 
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4,       COLLUSION 

The proposed  time  schedule li based on  the  following assumptions« 

1. A group of §-10 highly qualified engineers and economists 
working full tima on the project. 

2. Consultants'  participation during the first year of imple- 
mentation. 

3. Considerable participation by other  DV personnel,   i.e.   the 
BOP Department,  Accounting Department  and Organisation 
Department. 

4. Considerable participation of  the   future users of  the  sys- 
tem,  such as maintenance and production managers. 

However,   the participation of others should not be so great  that 
it will disturb their normal duties. 

If the scheduled  time  is to be reduced  to about two years,   the 
project group should be expanded to about 20 men on full-time 
beala. Furthermore,  we estimate that the staff's and the uien1 

participations should be considerably expanded. 

ror instance,  the KO» Department should be supplied with approx- 
imately 10 trained system development engineers and at  least 15 
trained programmers.   In addition,   some  software should be bought 
from outside. 

Each production and maintenance manager  should participate   in the 
project at  least one day per week.   In order not to disturb  the 
production demands,   some hundreds supplementary managers will be 
required. 

Ms must stress that such a schedule seems unrealistic to us. 

I 
I 
I 
I 
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MEMO CONCERNING PROJECT MANAGEMENT 

To Mr.  Ripâsy,  G.,  director   from IKO-Konsulent,   Frydensberg,  G. 

According to our discussions in the meeting of September 
4, I hereby as promised give my comments on organization 
of the large investment project planned  for D.v. 

I KO has assisted a number of companies with project mana- 
gement.  The method we are  using is based on  the method 
developed in the USA for managing the space programs.   How- 
ever,   it is adjusted  for practical commercial   use.   For  In- 
stance,  we have developed a  large EDP-network  program which 
enables us to control  time  schedule,   use of  resources and 
coet development.  This model  has been developed over more 
then 5 years. The large EDP-company UNIVAC  has  investigated 
world-wide all existing  large EDP-network programs  in order 
to buy the best.   In January they bought our program. 

The philosophy of our method for project management   is 
simple.  A project is a  large activity,   which normally shall 
be carried out one time only.  A project has a  clear object- 
ive and it is controlled  Independently.   A project  is a de- 
velopment task which shell end up as a  running enterprise. 
A project  is defined both  in  time and  in costs. 

Therefore a project is very different from the daily work 
in an enterprise and shell be organized and controlled in 
a different way. 

The head of a major project  shall be a  Steering Committee 
consisting of 5-10 persons.   One person  is chairman of  this 
group.  The Steering Committee  (SC)   makes  the major decisi- 
one,  esrablishes the objective of the project,   gives  the 
economical frames,  and the basis time schedule. 

Responding to the SC Is the project leader. He will be the 
«erne man during all the project time. His first duty is to 
form and guide a planning group for executing the time 
scheduling and economical plant. He will break the project 
down to a number of first-degree sub-projects (approx. 20) 
end a large number of second-degree sub-projects (approx. 
100), each of which 1« aealn divided Into activities. 

Responding to the project  leader are the managers of  the 
sub-projects.  Each manager,  managing one or more sub-pro- 
jects, will define hie  sub-projects corresponding to  the 
overall objectives of  the project.  The definition will  be 
controlled by the project  leader.  The sub-project  manager 
then will complete detailed work plans  for his sub-projects, 
Me shall also establish contact to the  future user-organiza- 
tion and to all existing units which are  Involved  In or are 
disturbed by the project. 

2/.. . 
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This leada to th« following » truc tur« i 

pwojicT OMAWHATIO» 

STEERING  CONMITTIE 

Reference 
Group i 

rrí i 

V 

Project 
leader 

%mmm—mpmmm 

Sub-project 
•iM»r  f Secretary 

NOM« 0. ORGANIZATION 

1   . J 
l_JL 1 

Dag 
Reference       ^-   - 
Group n       fz 

t ULIU 

ù 

•ub-project 
•Attener IT 
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Working on the project are three different kinds of per- 
sonal 

i)    Those who are participating part tin« in reference 
groupe« etc. 

2) Those who are transferred to the project organization 
for a period of tine. 

3) Those who must work at the same tin» on the existing 
production and on the project. 

Groups i)   and  2)   cause no other problem  than to evaluate 
who is the best person for a certain sub-project taking 
into consideration both the viewpoints of the existing 
production, and the project, and the future organization 
in order to utilize the experience frost the project in 
the best way. 

Group 3) often causes problem and therefore a matrix- 
organization for this is established. The structure is 
as follows i 

WOSJa\fc OhOAMIZATION 

I 
I 
I 
I 
I 
I 
I 
I 
I 

S 

2 

i 
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Each person  in group 3)   has two chiefs during the project 
tin«.  Normally,  each per ton in this group is responding 
to the normal organisation concerning technical problems 
and personal questions and to the project organization 
concerning progress in the project. 

This organisation can function only  if good relations be- 
tween the project leader and the technical managers are 
established. 

A basic condition for controlling large projects is the 
use of EDP-network planning.  This  is the only way,  during 
the total project time,  to be sure that the planning is 
ahead of the work done,  and the only way in which to get 
immédiate warning in case of deviation from budgets and 
plans, and the only way to communicate enough detailed 
information for control. 

Another important use of EDP in project management is  for 
the preliminary evaluation of the technical solutions 
and their impact on the future economy of the company. 
Por this purpose  IKO has developed another EDP-program, 
a kind of budget simulation model.  This is not more than 
one year old,  but has already proved valid in approximate- 
ly IS companies. 

If D.V. wishes to get any more information «bout the me- 
thod recommended by IKO,  I shall certainly be happy to 
supply you with such. 

9th September,  197S IKO/GF 
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M» 4«   fot   t he   tnvtittin^  Control  Trrhni.^m' 

The techniques which nowadays are appliad to manaqinq  the maint. - 
nanea |»arta arc based oni 

i.      Thorough recording of  tha material   usage to make   i statis- 
tical   forecasting. 

a.      iiiowladge of tha usage or tha  lifetime of the components 
for calculation«. 

On« of tha   largest,  single expenditures   is precisely   for crnnpo- 
nanta for which 

-    there   is no statistical material   (the usage  is  too low) 

or 
•    usage or lifetime  is unknown. 

Neverthelesa, one »ay feel these comportants are necessary in the 
production and maintenance function« because it is impossible to 
know which problema may arise. 

These components could be named "unrecorded spare parts"  and 
ought to be considered as insurance against unforeseen events, 

I 

Determination of the Sise of  the Stock 

Normally,   the calculation of  the  safety  stock can be  based  on 
demand and   time of delivery  in conjunction with  a  policy  regard- 
ing the probability for a shortage of  spare parts   (service   level). 

The decision of  storing  "unrecorded  spare parts"   (which  is  often 
a decision of buying or not)   requires,   however,   that more  economic 
aspects be  taken into consideration. 

The calculation method  which  is  here  presented   for   "unrecorded 
spare parts"  is Dased on the  following  assumptions: 

1. 

2. 

3. 

4. 

The  possibility of calculating  component   failure. 

Advance calculation of  the economic consequences of  a   stoo 

A purchased spare part will maintain the  full  value durinq 
storage period. 

If  inapplicability or normal  conaumption occurs  the whole 
investment  le usad. 

If those assumptions are fulfilled the  following principal   state- 
ments can be made. 



At t ,if"hn¡( lit 1 
h  spare   part   ts¡   to be  kept   in   stock   if    ind  nniy   Mí 

the   possible cost   of   breakdown during   the   remaining 
lifetime   fir the Machine ejtceeds   the possible  cost« 
of   Inventory and the possible costs of   inapplicabil- 
ity. 

If   this  statement is to be converted   into mathematical   terms  th< 
following parameters must be known i 

- the   frequency of  failures with the component 
- the  function of the failure distribution  for  the component 
- the  price or alternative cost of  the component 

the costs  of breakdown 
- the  remaining lifetime of  the equipment 
- the  Internal interest rate. 

However,   all  the above paraste ter s cannot be known,   and  therefore 
the next part of the cours«  Includes other available practical 
methods. 

I 
I 
I 

Cost Analysis of Shortage of 8pare Parts 

In the first place our analysis concerns those components for 
which purchase or non-purchase may have great economic conse- 
quences, both positive and negative. 

Our interest is in the economic decision whether or not the snare 
parts should be stored. 

Breakdown causes a certain cost whether or not the scare part 
needed is in stock. But the magnitude of the costs is directly 
dependent upon the time used for repairs. 

On this basis the following term is used for cost of shortage of 
»part parts in connection with breakdown in production. The cost 
of shortage is: 

Difference in total costs until the production item is 
repaired, which depends on whether or not the spare 
parts are in stock. 

The cost of shortage thus is a function of time, based both on 
lost production hours and on the period required for purchasina 
spare parts. 



M t *»rh««rr>t 1 
Service lte<Aairo»ntH and  «cofywtt 

For  componenti with  high  vol««*  u«««e,   ordet tng  and   invent «i 
turnover   (th» quantity expected to be consuetud before  rt»m*t>f 1 
it determined by demand and purchasing. 

Th« safety «tock (for coaexment« with lo* volume U«*-I»- »hi 
generally denoted •• stockpile) is determined by th*« «>rvi 
Uvei requirements. This infittene«« the coat« o* invf»ntor<¡ 
will   Increase in conjunction with increasing «afrty stock. 

•••• 

wh i • 

Th«   level  of  ««rvice need not  be the  highest ma« i He,   hut   i» 
eu«t be balanced with the demand  in order  to gtv»-  an    P» IM. 
nomic  r«suit.  This brines «bout  the question of  i-osts with  n-ni 
to shortage of spere parts. 

Flaure I  shows 

a simplified principal Model of variable coati* <ts a func- 
tion of the sii« of the apar« part stock. Cost« of pur- 
chasing and keeping spare part« in stock increase, where- 
as coats caused by shortage of apare parts in itock «1« - 
crease, when spare part atock increa»««, A certain ir* » 
is obtained which represents an economic maximum. 

I 
r 

|ff¥|ce Level 

Service levels may be defined in many different ways, but her 
the following ter» le uaedt 

Service level 

Demand that can be satis- 
fled frost the stock  190 

;er- 

Totai demand 

N«  shall use this definition  in the  following. 

A description of  total variable cost« as a   function of   the 
vice  level  can be  found  in Figure  2. 

Theoretically  the   «ervice  level   can  be  between  0¥    (no 
stock)   and  100%   ("maximum"  stock which precludes  any 
shortages).   These extremes are  to be  avoided  for  com- 
ponent« with high volume usage when optical  economic 
results are desired. 

A further discussion of costs of shortages  as well as  for stock 
pile will come later. 
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In order to estimate relevant probability models for the compo- 
nenti of interest, some general model« are presented baaed upon 
the periodical   frequency of demand. 

Probability Modell 

We shall  «how how material« u«ed  in the past three different com- 
ponent«,   A,   B and C,  can indicate  their very different distribu- 
tion« of demand.  The examples are greatly simplified.   Fiqure 3 
shows how the demand per component  is  recorded per period when 
the length of period  is the purchasing  time of component   (» ad- 
ministrative  time in connection with ordering •  time  of  supply 
• time  for receipt). 

Examples   i 

Component A - Period ii 3 pieces, Period 2s 10 pieces, etc. 

Component B - Period 2i 1 piece,  Period 2:  2 oieces, etc. 

Component C has a greater use and represents several periods. 

In Figure 4, ail periods with equal demand have been added up 
separately and the result is shown on the right side of the fig- 
ure in the histogram. 

1 

The mean demand is S * 4.25 units, whereas a demand of three units 
prevails during most periods. 

The distribution may be a typical Poisson distribution (the curve 
has been expanded in the figure) . It is a simplified test to ex- 
amine whether the standard deviation (o) is equal to the square 
root of the mean (•' g ). 

v l 
<8i   -  I)' 

(The right side of  the equation presents  the formula   for  the em- 
pirical  standard deviation). 

Empirically the Poisson distribution agrees with the  real distri- 
bution In the case of relatively low demand. 

The Poisson distribution with the parameter  x  t can  be expressed 
In the following way» 

P   (X « x) (x t)' -   X   t 
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where * t la the frequency of events In the period of tine (o,t 
end P (X *= x) i* the probability for exact x avants in the same 
interval. 

SSfWDfQi.B 

There has been demand for thia component only for about a third 
of the) period. We are interested in the probability for the  first 
•vent at the time T within the period  (0,t). 

The probability distribution for T will bet 

r (t)   «   p vT • t)    - i - p it > t) 

P  (T >   t)  is the probability for the fact that there will be no 
•venta within the period,   i.e.  x • o in the former equation wKTch 
al vea 

•    /« «v (X    t)°      _      -    A    t ->t »   (X « 0)    •     * *f       e «e 
o : 

Expressed in our current terms i 

The probability for lack of components within the period (0,t) 

F (t) « 1 - e " X t    (t > o) 

This distribution is called th« exponential distribution. 

Relatively great demand generally gives a normal distribution. In 
the figure the demand la distributed around a mean, C. Baaed on 
the service level 95.51, the limits 26 and -26 are depicted on 
the figure. Between thoae limits 95.5% of the demand is found. 
<An example of a smaller distribution around the same mean value 
la shown too). 

Mathematically the normal distribution can be expressed as follows: 

2 

o  / „ 
2  IT 

m y  ,      .  • - ^ I  J 
„ J V   a I 

I 
I 

v    • the mean value 

a    « the standard deviation 
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1 
The normal distribution   is not very  interesting  in  this  connec- 
tion and will not be further discussed. 

In accordance with the  former reasoning, our interest is directed 
towards component» with  high purchasing and  storage coats and 
correspondingly high coats of  losses  in accordance with  shortages 
where the probability of   shortage! during  a  certain neriod is 
difficult to estimate. 

Th« components in question have a very low  frequency of   usage   and 
often the problem  is whether or not  to buy  a unit. 

On the basis of the probability distribution introduced,   we  are 
using with good approximation,   the exponential distribution as  a 
basis  for a model  development.   The model,   which  results   in a 
"nomogram for analysis of spare parta", makes a practical appli- 
cation of the total reasoning of shortage costs. 

In the following ve shall explain the concept "Shortage  costs" 
and the construction of  the model. 

Cost of Shortages for Spere Parti 

The basis  is two different situations in connection with break- 
down of machineryt 

1. Special   spare  part  is in  stock 
2. Special  spare  part  is not  in stock 

In both cases  loss  arises as  a consequence   of  stop time   necessary 
for  the repair of machinery.   This loss   (cost per  time unit as   a 
consequence of lack of  production)   often varies  with the time 
used,  which is to be considered when fixing the  shortage costs. 

The variety may be caused by  the possibility that a buffer  inven- 
tory,   for  instance,  has been  "consumed",  which  increases produc- 
tion costs because of  production on another machine,  extra  time, 
etc. 

In accordance with the  previous description the evaluation of   the 
following parameters  is  needed in order to decide the  shortage 
costs. 

K Cost per time unit   (N.S.   function of  time)   until  the 
machine has been repaired. 

Number of time units which represents  the loss of  pro- 
duction until  the machine has been repaired when no 
spare parts  are in  stock. 

Number of time units which represents the loss of pro- 
duction until the machine has been repaired when spare 
parts are in stock. 

'without 
stock 

4wlth 
stock 
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«,-K 
( 

without atock 
) 

• IMC lai  coats 

The above formula «poli«« to the shortage coita. 

Taking into consideration It's  function of the time,   the  followin« 
tern can be used s 

K§  (t) *1   (ti  "   to)  * *2   {t2   "  tl>   * *3   (t3   "   t2)   *   ' 

where 

K.,  K-  ....  ere current cotta  for correapondinq intervals 
of time within the period   ( without stock ~ with  stock). 

Flfure S  ahows an example of ahorage coata with varyinq K. 

Figure        When spare parta are not available the repair  should 
be planned and prepared during the purchasing oeriod. 
This oftan reduces necessary tie» of repair compared 
with insediate repair after breakdown. 

The example implies step-wise variety in the cost. A 
description in accordane« with the enclosure gives a 
good idsa of the calculation. 

Coassants concerning repairs t 

K,  cost per 
time unit 

without 
stock respec- 
tiva of 
Twith stock 
tie* until 
machinery 
haa bean 
repaired 

All probable alternativea which can contribute  to 
reduced  losses  should be taken  into consideration, 
e.g. 

possibilities of  production  substitution 
within own company 

- borrowing of machinery 
- production by another company 
- purchasing of   (semi-)  products. 

Attention should be paid to all circumstances  that 
can bring about the  shortest oosslble time of re- 
pair, e.g.i 

- possibility of  forwarding spare parts by 
express 
loan from elsewhere 

- possibilities  for manufacturing or  repair inq 
spare parts  in own or another workshop 

- access to necessary drawings  for manufactur- 
ing/repair ing/aaeembltng 

- readiness and know-how within own organisa- 
tion 

1 
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1 
pur oh« *irv«t  of   know-how  from  outside   the   com- 
pany. 

K • smorta«»»* hi   the  final   «valuation,   special   coats  should  be 
coats added,  a.f.   «atra workshop coats,   oto. 

TaffUfMiff *aw  »   » aj^%,s 

Maintenance foiti include ajaoftq other things coats of material. 
The SMtenal administration ouqht to be regarded as an inteqral 
part  of  maintenance,  and  ita objective ought   to  bet 

To  aimstise   under  given  conditions  the costs  of  capital 
invests« »nt   and capital   consumption. 

The phrase  "<jiven  conditions"   refers   to many  considerations,   .»mono 
which   are  fined  service   lavai   and production plans   and   require- 
»ant  of  production availability.  Por  tha stock  administration of 
apara  parts,  tha   "minimlaingj of costa"   implies  a  weighinq  between 
tha  following typ«* s of costs i 

1 •       frodato Is costs  for  lacs  of production and  repair of   failures 
dfcsnspecial 

2. 

spadai   spara parts  ara not   available. 

 a costs  f3r ha vinti  spadai   spare parts   in stock 
s of  atora«* and  spare part   inapplicability). 

Our   reaaomng   is   based on  a   reliability   technique  which   calculates: 

The  probability of   need   for   a   special   spare   part   during   the 
economic   I if««  of  the  Marine. 

ProtMible cos«    far   lack   of   production caused   by   shortage   <>f 
a   special   apare part. 

Probable cost   of  capital   inveatment   for  a   special   spare  part. 

Probability   that   special   spare  parts become   inapplicablt 
(a.a,   the  »achine  for  wtllch  they  should  be   usad has   (»one  out 
of  production!,  and costs of  spare parts. 

A spar« part  ouejnt   to be  In  stock only  if  tha calculated   shorten 
coats macead thorn« of  Inventory and tha  inapplicability  of   spare 
parts. 

IMsvnyUon 

Tha  requirement a   for storing  a apare parti 

Calculated 
•mortasa 

coat 

CslcuUtad 
cost  of 

invent tir y 
T 

Calculated  coat   of 
inapplicahlI i tv 
of   apare  «arts 
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The  probability  of    failure,   i.e.   t ho   need   for   spare   parts   durine) 
the   remaining  economic   life  of  a  machine's  T yearn   is 

1 

F (T) i - e \  T 

The probability that no defect occur will then be 

F (T)  » • ' X  f 

Fro« this the following tern can be tabulated 

Calculated 
•nortage costs 

Calculated coats 
of Inventory 

Calculated costs 
of Inapplicability 
of spare parts 

KB (i - e ' X   T) 

A • rA . ± (i - e - X T, 

A • e 
- x   T 

Symbols i 

Frequency of failures (frequency of events) = Z, where 
Z expresses the mean time between failures (MTBF) . 

Often information of the current spare part's lifetime 
is available, and a probable value of Z may be estimated 
on the basis of former experience. It can be practical 
to diviae up the spare part assortment in "MTBF groups" 
where the placing of spare parts is made by professional 
experts within the company. 

Remaining economic life of a current machine or mainte- 
nance item. (Estimate of the length of the machine's 
productive function In the future). 

I 
I 

Often the price is known and can be utilised as a oara- 
meter in order to find out which calculated shortage 
cost is necessary to motivate the purchase of the spare 
part. 

Even the total price may be used as a basis for calcu- 
lation of costs of inapplicability of spare parts be- 
cause full price must be paid when buying unavailable 
spare parts. 
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Interest rate, as an expression for total costs of 
stock and as a basis for investment decisions. It is 
realistic to include the following general types of 
cost in "r"t 

Costs of capital 

Nages and social benefits 

Storing facilities 

Costs of stock (tools and 
transport etc.) 

Administration costs (control, 
administration, recording) 

Total approx. 

(8-15%) 
(3- 8%) 
(2- 5%) 
(2-   5%) 

(1-   3%) 

(15-35%) 

The  figures vary very much from one company to  the 
other   (and from one country to the other). 

For  the relationship between shortage costs and  "maximum accept- 
able" price of  spare parts the  following equation can be  set up: 

B 
*• 

-   \   T 

1 - e -   \  T 

This equation is directly transformed into a nomogram with the 
following logarithmic scales (Figure 6). 

I 

Z years      MTBF,   the scale covers  0,   1-20 years or  500  -   150,000 
or hours    hours.   The transformation from years  into hours   is 

based  on three shifts with one year  representing  about 
8300  hours. 

T years 

ri% 

A kr. 

a and b 

c 

Remaining economic   life of  the maintenance  item.   The 
scale covers 1-20 years. 

Interest rate for costs of stock.  The scale covers  10- 
50%. 

Shortage costs.  The  scale covers  500 - 1,000,000  kr. 
(or  $  etc.) 

Scales  for the purpose of finding c. 

The ratio between shortage costs and maximum acceptable 
price of spare parts. 

An example has been described  in the nomogram.  Coloured  scales 
have been used  in order to preclude misunderstandings.   Correspond- 
ing scales have  the same colour. 
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Figure 6 shows an example of the application with uncertainty in 
the parameterst 

Enel. 8  Example of utilisation of the nomogram. MTBF has been 
fixed at 3 years. T is uncertain and has been fixed at 
5-10 years, r*   is difficult to calculate, but the area 
25-35% has been estimated. Price of spare parts: 3000 kr, 

1. Place a ruler between Z « 3 years and T = 5 years 
respective of 10 years. 

The value of "a" is approximately 0.03 - 0.2. 

2. Place a ruler between Z * 3 years and r± -  0.2 5 
respective of 0.35. 

The value of "b" is approximately 0.75 - 1.05. 

3. Maximum variation for a + b - c is approximately 
0.78 - 1.25. 

4. Find the area 0.78 - 1.25 on the c scale. Draw 
lines from these ends through A * 3000 kr. and 
find the corresponding ends in the Ko scale, which 
gives as result: KB approximately 2300 - 3700 kr. 

If the shortage costs are estimated to be within this 
area, special discussion is advised. 

If KB io > 3700 kr. the spare part should be bought. 

If K_ is < 2300 kr. the spare part should not be bought, 

Administration of Stock 

Presentation of Problems 

I 
f 

In the literature many descriptions of systems for administration 
of stock can be found. These descriptions tend then to elucidate 
general problems of stock and special problems concerning spare 
parts and consumption material. 

A stock system is an administrative system for control and admin- 
istration of stocked material. If possible, the system should 
establish a high service level and a low capital investment and 
low administration costs. Therefore, in this area great conflicts 
arise when an optimal weighing is difficult to procure and, for 
that reason, a general system solution can not be presented. 

Whether the system is treated completely manually or is based on 
EDP, there are two questions that ought to be answered in the 
first place. 

- How much has to be ordered? 

- When must it be ordered? 
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Prognosis 

The purpose  is  to estimate  the future demand in a satisfactory 
manner. 

The traditional method for such estimates is to extrapolate future 
demand from the past. To achieve good results two important condi- 
tions are required: 

There must have been over a period of certain 
systématisation in the demand, so that mathe- 
matical formulas can be used. 

The proposals must be based on sufficient 
historical data. 

In EDP systems  four prognosis models are often used: 

Horizontal 
Trend 
Seasonal/cyclical 
Trend-seasonal/cyclical 

The horizontal demand has Irregular deviations around a constant 
average,  whereas the course of trend increases or decreases during 
a long period.   For the seasonal demand it  is required  that the 
deviations occur regularly in the same period, e.g.  the  same year, 
and that they substantially exceed the average need.  Trend-sea- 
sonal/cyclical  is a combination of the two latter courses. 

Exponential Smoothing 

For the forecasting of demand different methods can be used,  e.g. 
slighting averages,   least  squares, etc.   A method often  used  in the 
EDP system is exponential  smoothing which  requires very  limited 
data storage and calculation time.  It can be of first degree, 
second degree,   etc., and thereby be different for various curves 
of demand. 

However, the most utilised method for horisontal demand is the 
first degree,   that is simple exponential smoothing. 

The expected requirement In the period to come (B¿ + ¿) is the 
past period's expected requirement (B¿) plus a fraction (a) of 
the difference between real demand  (E¿)   and   (Bi), that  la 

'i • 1 »1 * <Ei- V 
The smoothing factor may vary fro« 0 to 1.  Normally,  a value of 
the magnitude 0.1 - 0.3 Is used in order to prevent fluctuations 
that are too great. 
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Economic Quantity of Order« 

When calculating the »o-called economic quantity of orders, the 
well-known simple square root formula is often used. 

2N  •   S 

The symbols are: 

Q Economic quantity of orders 
N Demand per period   (e.g. years) 
S Order cost 
A Price per unit 
r Storage factor 

The formula gives a cost minimum for costs of orders and stock on 
condition that: 

- these costs are essential 
- no quantity discount can be obtained 
- the marginal costs of orders with regard to 

those in stock of another unit are constant 
- the  total quantity is delivered at  the  same time 
- the packing does  not influence the quality 

These conditions may,  if necessary, be considered  through,  for 
instance,   variable values or conditions in the calculation. 

As far as spare parts are concerned,  it is in many cases easier 
to reorder up to a maximum level. 

Reordering Point 

In order to administer the  stock,  reordering point   (-level)   is 
often used.  This should be of such a magnitude that the quantity 
generally covers the expected requirement prior to expected time 
of delivery.   If control in relation to reordering point is made 
only periodically, the requirement under the corresponding time 
should also be considered.  Since the requirement and the purchas- 
ing time include uncertainty,  a safety stock is an Important mea- 
sure. 

That is the reordering point: 

Bi   (ta * V  * S 
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The  symbols are: 

B, Expected requirement per time unit 
Purchasing time 

Time between two controls of reordering point 
Safety stock 

Purchasing Time 

D^întUrïîafÎ;9 tinv\is a verv  important  factor  for  the  reordering 
point.   If the uncertainty is great,  the safety stock must  reflec? 

The purchasing  time  is the  time  from which  the  reordering   impulse 
îïclS« fí?"  t0 Wíen the materi^ in available for usage     It 
receïp?    contre îî"" and «^ni^rative time  for reordering, 
encf?£e ^ÍÍvery time!  "*  transport time which *». not   inrlu- 

?he9puSíasLa°?^í0;'  a9reement wlth suppliers,  etc.   influence 
System    SnrÌÌLÌÌm!Kfr°m Sne comPany to another depending  upon  the 
service îeïe? •A  It* tJad* conditions •Y influence  the  suppliers' 
til* ÏT    ÎÏÎ thereby cause greater uncertainty.  However, 
2ÍSríÍríSe

eS!í¡!;íiand a*reements with »»PPlle»,  consumption 
Short notice COnsumption 8pare Parts usually can be procured on 

\ 

Requirements During Purchasing Time 

S.ÎÏ2?Eïîi0î/,!î:h0d ?y meanS °f exP°ne"tial  smoothing has  been 
Íiíí  í^f *   If *?!!?• ÍS a    high and 8moothH d«m«nd during a   long 
ÍÍT«í\¿g pos8*ble b* thia *«thod to obtain an acceptable  avër- 
d2L?î ÎÏÎ re(*uirements d^ing the purchasing time.  MoreoverT^he demand often can be normally distributed. «ver,   ene 

haïrÎlï;.wm?:!; Spare partS do not meet this  requirement.  They 
ïoVcoî.Îd:rÎtSn?nCy'  eVen When taking a l0ng pu"*a8^ tai in- 

Sínrí ^n8umPti°n c°"»Ponfnts have a greater demand but usually a 
de'Sínd? ng tlme'  WhiCh °ften implie" a  Poi.son-di.tributed 

If,  moreover,   free available  local stock  is  frequently used  for 

n^mtlCd?????^8
4
WhO':KC0n"Umpî1On ÍS recorded only ¿Ln theíe is normal distribution,   the recorded practical demand will be  very 

Using the Poisson-distributed demand with a majority of zero val- 
«ü'J.Î i8 not acceptable to use exponential smoothing with fixed 
smoothing factor.  Another method  is to use a variable a with a 
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1 
low value, in case of tero values and a high one in other cases. 
Naturally, there is a risk that large withdrawal from the stock 
for a planned work will strongly increase the average demand and 
thus the reordering point. Perhaps the material ought to be re- 
ordered externally for this piece of wrrk. 

Safety Stock 

First and foremost the safety stock should pick up the uncertain- 
ty in 

- demand {during the purchasing time) 

- purchasing time 

stock balance 

The safety stock for a certain material gives a certain service 
level which is here the percentage of the total demand than can 
be satisfied from the stock. 

The service level increases with increasing safety stock. But the 
costs of the latter increase and grow abnormally high if 100% ser- 
vice is the ultimate aim. 

If the distribution of the demand, for instance, is normal, the 
"degree of deviation" can be found by calculating the Mean Abso- 
lute Deviation (NAD)t 

MAD è.Z (Ei - E) 

i « 1 

Where E< is the demand in period "i" and E is the arithmetic mean 
value of the demand. 

Between the standard deviation o and MAD there is the following 
connection: 

o - 1.25 x MAD 

By using this formula a connection can be obtained between safety 
stock and service level 

I 
Î 

S - k x 1.25 x MAD 

In this formula "k" is the safety factor or amount of standard 
deviation from the mean value, e.g. 
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1 
50 % 

84 1 

98 t 

Service levi "k" 

0 
1 
2 

99.81 3 

(In statistical tables mor« accurate statements are made). 

Since the service level  should first and  foremost reflect the 
costs of shortages,  it can in many cases be troublesome to work 
only with one value in a company. Normally,  the costs of short- 
ages vary a great deal between different  types of components. 

The rules described give only an indication of the methods and 
problems which are present within this area.  Practical and theo- 
retical details can greatly change this  simplified picture of 
reality. 

i 
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MEMO CONCERNING MICROFILM 

1. Introduction 

This paper is a resume of IKO's experience in the field of micro- 
filming.  Below is described the state of the art, technique and 
the economy of this method. However, before introducing micro- 
film techniques at the Danube Iron and Steel Works, certain Hun- 
garian conditions should be considered, especially who the sup- 
pliers are, which services they can rent and what price relations 
are. 

2. State of the Art 

The term microfilm refers to the reduction of original documents 
onto photographic film using one of the various microfilms such 
as microfilm or microfiche.  The micro image appearing on the 
film can be from one-fifth to 1/22,500th of the size of the orig- 
inal document.  And that is where the bulk of the saving comes 
from.  It is estimated that by converting paper files onto micro- 
film, a company can save up to 90% of the space used to file its 
documents, thus realising impressive rental space savings. 

In addition, there is often greater security by having the infor- 
mation stored on microfilm, and reference to information can be 
more efficient and quicker. 

Basically there are two types of microforms.  One is microfilm of 
35 mm or 16 mm.  Since the information is in sequence, this form 
is better foi archival records. The film roll need3 to be wound 
through a reader either manually or mechanically» these readers 
are expensive. 

The second form is microfiche (French for a file index card) 
which is more flexible and thus accounts for about 70% of the 
market. The most common microfiche is a durable sheet of film, 
6 inches by 4 inches, and contains 98 pages of information at a 
reduction ratio of 24, or 208 pages at a reduction of 42. 

The equipment needed to run a microfilm system in the office in- 
cludes a camera to film the documents, film, facilities for film 
processing, storage cabinets, microfilm readers, printers, dupli- 
cators and enlarger printers.  It is not essential to have all 
this equipment as some of the processing can be contracted out. 
UDT, Britain's largest private financial institution, bought a 
camera, processor cabinets, readers and duplicators for about 
£25,000.  The company reckons that it is saving about E32,000 a 
year, against the alternative of extending its paper filing sys- 
tem for customer records. 

By 1975, UDT estimates that it would have needed to file some 10 
m papers in 1 m customer accounts, requiring some 9000 sq.ft of 



r Attachment  4 
Pa#e 2 1 

apace.  But itB customer fil« library at Holbrook House, Cock- 
fosters, was already occupying 8100 sq.ft.  The stimated 132,000 
a year savings comes from 701 on space and the rest on staff sav- 
ings - since an increase of 501 in staff would have been needed 
to service the larger library. The savings are net on annual 
consumables like microfiche jackets amounting to some £11,000 a 
year. 

Microfilm market leader in the U.K. is Kodak and the company also 
claims to have che largest microfilm micropublishing bureau in 
Europe at its Fulham, South London plant.  Because the market was 
first developed in the U.S., the U.K. market is dominated by the 
international groups. Bell and Howell, for instance, states the 
company's 1973 annual report, "is placing prime emphasis on devel- 
opment and sales of micro-imagery equipment, systems and supplies, 
In terms of sales it is the company's largest and fastest growing 
business - 46% domestic sales increase in 1973". 

That growth for the domestic U.S. market compares with a growth 
in the same period of 73% for Europe. 

Market shares are difficult to come by and the different sectors 
of the market are shared in different ratios by the participants. 
Some of the U.K. firms, like Microfilm Reprographics, enjoy sub- 
stantial business in their fields.  Agfa-Gavaert, a newcomer to 
the market, is hoping to make an impression by forming a rental 
base. 

Broadly, a breakdown of the market by consultants G. Baker and 
Associates shows that about 40% is business systems and records, 
30% engineering documentation, 26% micropublishing and 4% govern- 
ment.  Within that breakdown a growing sector of the market is 
computer output microfilm - a system which provides a method of 
converting computer-produced magnetic tapes directly into human 
readable data, but on microfilm instead of on a paper printout. 

3.   General Liât of Terminology 

3.1 Technical Microfilm Techniques 

Normally used for microfilm processing of drawings. 

3.2 Administrative Microfilm Techniques 

Normally used for microfilm processing of documents, files, etc. 

3.3 Aperture Cards 

A punch card containing a photo of a 35-mm microfilm. 

3.4 Cine Mode/Comic Mode 

The orientation of the picture of the film Vertical/Horizontal. 
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• ^ gPi  CQMPMUr Output Hi<pr?ff|r 

¿nalectronic «achine which can convert Maanetio  t*„.  #,„. n. 

i¿«—puio-¥««ikl|mf 

| Lar«. Lttara,  «nablii* d4ract r#a44mj of th. aleroni«. 

3.1      Jack.t 

Card  for filing parti of  fila roll«. 

| hi Snafu 

ÏÏÏÎrTTf "Eîuî^ f0r ft«*»*»«»««! of .icrofU.. to rtible 

3.10     Hafaa m 

Caaatta for filt for ap««ial r.ad«ra. 

• 3 »il    MleroimbUah^nj 

I Th« «leroflla und directly for coawunication. 

3.12    Microfiche 

tw«.n fO and  244. 

3.13 Mlcroflli 

Woraally in roll« of U.H and 105 MM. 

3.14 Induction 

«•X.    Por th« COM «y.t.« «r. a4x,  4ax ^ #fx .t^iJ.. 

• 3.15    »41 rilff 

« 1« or 35 IM fui rolla by a • tanda rd langt h of 100 faat. 

Î 
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S. foci«!«»-.*»**, cwttwtiMë. 

4.3      aacovT^ 

fh« following !• not instruction« but a -iiftntry. 

I. 
Ttìì fî! ^T"*' •?* Är**'   At *• •"out* to mark th« roll 
M Mlactad by a flash technique. 
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2.       With larger amounts,  both date and alphabetic sorting and 
flash techniques can be used.    However,  then a pre-sorting 
is necessary. 

200 200 

300 300 300 300 

3.  Next step is a counter registration, the same technique as 
used on tape recorders. 

4.  Code lines - An automatic camera equipped with code-line 
equipment putting code lines into fixed positions between 
the pictures.  A code-line registrator mounted at the reader 
gives the possibility of reading a three-digit number. 
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Image control - This method is advantageous when operating 
large amounts with a  high frequency of" looking  UD.     Each 
Intuit lLe?»%Ped WííV !qUare'   readabl* by an electronic 

Ì  w Í? reader,  which then can  identify a  special   number 
and be called by tipping it into the keyboard. The singTe 
document can be coded visually by the camera. By EDP pro- 
cessing of  the documents,  this code can  form a  part of the 
«îîîiî Z*    T'     B? m«««! processing it  is necessary  to establish a journal. 

Miracode   (Copyrighted  Kodak  terminology)   - This method  is 
today the most advanced method on  the market.     It is based 
on a  binary coding system placed  on the  film before every 
photo.     This makes  it  possible to  call every document   from 
a keyboard when  the code is known.     The code can include as 
many digits as desirable,   for example machine  no.,  supply 
no.,   date,   etc.     By manual exposure the coding accordingly 
will  be manual.     By EDP and COM the coding can  be made auto- 
matically. 

This method is unsurpassed when  there is a demand for  many 
calls  in large files. Y 
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7.      Microfiche - This can be produced in two way 
jackets which by copying can be  transformed 
Or by use of  the so-called step and repeat  c 
camera films only on a small  part of the  105 
at a time.    The exposures can be controlled 
and vertical direction so that  the picture 
in a predetermined coordinate  system.    The   1 
is  rather expensive and complicated and will 
ent rentability only in special  situation«. 

s.     By use  of 
to microfiche, 
amera.    The 
-mm roll  film 
in horizontal 
can be placed 
atter method 

show suffici- 

Î 
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1 
4.. 3  Economy 

The economic element« which for» the bails  for the decision for 
using  the microfilm technique are very different and very diffi- 
cult  to state exactly without knowing in detail  the cash struc- 
ture  in Hungary.  However,   the general experience of all  companies 
which have  implemented the microfilm technique is  one of cheaper 
documentation or quicker communications and a better survey of 
their  information. 

Below are mentioned some of the most  important economic elements 
to consider. 

1.       Production of Film 

1.1 Manual  systems 
centrai/decentrai exposure 
automatic single shut exposure 

1.2 COM system 
number of photos per year 
type of output roll film 16/35mm/fiche 

1.3 Copying system 
number of copies 
type of film 

2. Use cf Microfilm 

2.1 Finish 
information flow 
maintenance of files, etc, 

3. Readers 

3.1 Demands 
frequency 
price 

I 
! 

The next page shows some economic relations and figures of the 
present Danish market. 



COMPARATIVE STOCK CAPACITY 

Militons characters per unit 

WRITING SPEEDS 

I 
1-2000 pages per 

I    Hour 
50-100.000 paps 
hour 

50 times (bstor 

r HANDUNG- AND PACKING COST 
^ZLTJ• 

Prob lorn: 6000 pages report ir. 4 copies. 

FILM PAPER 

12 min.  »o duplicate     6 hours to split and bind 
4 copies and pock in 
cordbooros. 

Price opsc 250ter. Prie« oppr. 225,-kr. 

FILM/PAPER COST COMPARISON 

50.000 pages 

100 feet 

105mm FILM 

200 MIKROFICHE 

FILM 
CHEMICALS 

127kr, 
15kr. 

l45kT 

50.000 pages 

STANDARD PAPER 1850kr 
OFFPRINT. PAPER 3550kr, 

ECONOMIC  SURVEY 

PAPER COST 

STANDARO 
LEPORE LLO 

35-37 kr .per 
1000 

SPECIAL 
PRINT 

70 kr. and up per 
1000 

COPYING COSTS AND SPEED 

FILM PAPER 

37kr./per  1000 
54kr./per  1000 
Foiling price 

run 

l.Copy 2,36kr./pw 1000 
2.Copy 0,°7kr./per 1000 
3.-5.Copy 0,°7kr./per 1000 
Over 6. 0,97kr./ptr 1000 
Copy 

Speed 2000.000 pages      12000/per hour 
por hour 

FILM COSTS 

16mm FILM 
35mm FILM 
105x150mm 
FICHE 

6000 
16000 

270 

23,00   3,85 
42,00   2,65 
0,72   2,65 

1 
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.."1 
1. COST MODEL 

A widely used method of preparing parts lists showing how parts 
and sub-assemblies build up the product is shown  in the   following 
example i 

Level ] Level    Level¡  Level 

1      I      2      1       il       4 

1 1  

1 

2 

1 

1 

Total 
nos. in • 
products 

Description 

1 Switch assembly 

2 Contact assembly 

2 Contact sprinq 

4 Contact 

1 Cover assembly 

1 Cover 

1 Window 

4 Screw 

I 
I 
I 
I 
I 
I 
I 

Thi s parta list tells that the switch is buiit up as follows i 

Switch 

tzzzi- < 

Contact assembly 2 each 
—(JJ    ^]   Cer.toct ipring    1 »och > 

— £^' j  Corifee r 

Cover  assembly  1 each 

—( Ì Cover 

~J  Window 

 1      ."••      )   **'•*   * •«<B 

2 «och 

1 each 

1 toch 

Î 
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IÍ a^foTî^ws:18  USed  aS * C08t m0del'   the  blOCk8  "»y  **   fllled 

Description 
(DWG-No) 

Tefe! 
Coit 

Cot» of the number of port» indicated 
HI loir column. 

Motorio)! Labour 
I.O. I font Cost 

Cotr 

Number of this port 
iber 0oei info next 

>ly. 

I 
I 
I 
I 
I 
I 
I 

iünÍÍ«nü0í' "I*?"* "°rk - Mitlng« - overhead,  etc.  may be Mentioned separately as required. 

¡^-••?ÎJ!"0,,lbly ?? •Xtra block ",UBfc ** •dd«d to  »how aaaembly coat,   labour as well a. bulk »aterial uaed by aa.embly operations. 

L_ 
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The cost model is   very  useful   in the  teamwork to  speed  the under- 
standing of where  the cost goes and how it   is built up. 

Notes may also be  added  to the blocks about procedures,   etc. 

The cost model may also be used to present  the overall  picture  of 
the product or system and thus for selection of area or project. 
Percentages can be calculated and added to each block. 

Logarithmic Model 

When looking into a complex system to locate VE projects, a loga- 
rithmic model may be of use. 

The model gives the opportunity to identify main and detail cost 
areas of the system  (a  ship -  the total expenditure of  a company, 
etc.). 

Also, magnitudes of cost throughout the system may be easily com- 
pared. 

The model may also be useful   for the  team when studying a single 
product. 

The  switch will be presented as followst 

i. 

Cr - 

f» 

* - 

'uri'i.i', 

r: •7.',/ 

-U_ ;*"•• 

The reason for logarithmic scale is to get the blocks spread 
throughout the scale. 
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Calculations of Familie» 

When the parts approach has been chosen for a project,  the deci- 
sion about which parts - assembly operations or ^b-assemblies • 
will be chosen, must also be based on the total number per year 
of produced parts. 

A practical way of presenting this information is« 

Value of Families 

|OK, [>ci<:. r! • 

Cnt*   f     t.4***^/ I T»t 

„ i... - - - 
w-., :'•'-• 4- 

•" Ji : ) 

!3- /| Cover 

I 7ort// 

i 

ff.S"    * 

T . 
 L X x 

i 

| Ç too'. 

2      ^    /ut o 

fr.ec. j J?.*'* O 

f     /o.ooo '2"«>0£>     ít) oc o 

'   7    ¡i«»i i/2 oc o \   S-t c-o 

Tg*»<_ c*jt; j^  ^T  

i £Vo r, <••:•• •-» 

1,Ov       ÜOOO       SO«  O 

3troe 

/ir- ¡>et> 

/¥ o* (• 

pez* 

K S9i f%M.<7'iO    Si ¿hf.S: 

I 
I 
I 
I 
I 
I 
I 
í 

The value of the switch itself  is  1000 x 49 - 49,000. 

The value of all the parts and assembly operations throughout the 
family productfc is 245,500. 
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I 2. 

2.1 

PROGRAMMES  FPU  IHPHQVIWC TOE  PWODUCTS 
•   •»    •   '    -' li»  .ii   •   .  m mnmm*m*mm*mmÈmmmm»ÈÊmiii       min,   „a, i-imuMiawiiiiii i mnnn—• i 

HIitory 

I 
Valu« analysis originated In the United States. 

Changas In engineering products were brought about during the 
Second World War due to a shortage of previously available Mate- 
rials and skills. As these became available again after the war, 
designs were examined with a view to reverting to the original 
specifications. In many Instances It was found that the changes 
were not only lower In coat, but were more satisfactory from the 
customer's point of  view. 

Aa a result, efforts were made to produce procedures which would 
make improvements of this type happen by intention and not as a 
result of extreme circumstances, tt was realised that to do so 
the function required of the product had to be considered as well 
aa its cost. Value was defined ast 

Value Ft>Potì0>l 

I 
I 
I 
I 
I 
I 
I 
I 

These procedures, first developed by the General Electric Company 
of America, were subsequently ««ployed by the American Department 
of Defense, and used on the shipbuilding programmes of the 1950s 
and subsequently on the aerospace programmes. 

Today, the technique is used extensively in the U.S.A. as well as 
in Western Europe. The technique has been further developed in 
Scandinavia and used as a common problem-solving tool. 

2.2 What is VA? 

Examination of the management techniques which are used in engi- 
neering for profit improvement indicates that the principal tar- 
get has long been the coat of direct labour (which now consti- 
tutes approximately 20% of the cost). 

tMrtcl labour 
is not ike 

hrgtsl iltm 
iftsst 

?« *r«*t tmrf f«*t*M 

T Ovwfctatf« 
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2.3.2 2EÏ1DAHU2D 

Value analysis doss not necessarily involve the setting up of  a 
large department,  but  it   la probable  that most organisations will 
appoint a coordinator or a  small group  to manage and coordinate 
the  various value activities. The  coordinator is  responsible  for 
guiding and organising the work of the team,   for collecting and 
analysing information,   running some meetings,  progressing the 
work allocated to team members and maintaining proper controls 
and records. • 

2.4 Philosophy 

2.4.1 ¥§i»f 
Function 

By defining value -      ¿foli      one  forces the involved persons  to 
combine what a product does with what  it costa.  Often one equals 
value to cost. 

2.4.2 IÖt-r*Q£U2Qil-ofiß£2!£t} 

I 
I 
I 
I 
I 
I 
I 
I 

Value analysis »is concerned with FUNCTIONS and  the way these 
functions  can be performed  at the   lowest cost.   Consequently,   a 
product or system is studied in such a way that  the   functions  are 
identified and alternative ways of  performing them  generated.   As 
a result,   the  initial design or specification is changed either 
totally or  in part to provide a technically equal  or  improved 
system or  item at lower coat.  Similarly,   in the study of over- 
heada and administration,   the functiona are recognised,  measured 
and  improved in concept before details of the manufacturing or 
operating methods required to meet  the specifications are estab- 
lished. 

Initially  then,   value analysis questions the concept - the means 
by which the necessary  functions  are performed. 

In different ways it asks  these basic questions! 

What  is it? 
What doas it do? 
What does it coat? 
How else could it be done? 
What will that coat? 

2.4.3 ¿miriti 
By making people understand that unneceasary coat  ia present  in 
any product due to a number of reaaona,  as e.g.t 

Lack of information about uaers'  needs,  about material 
coat,   new proceaaes etc. 



Attachment   5 
Page 9 1 

Lack of time when the design was first set forth 
Honest wrong beliefs 

Changed circumstances   (requirements,   specifications etc.) 
Fear of failure by change  to new ideas.  Fear of  loss in 
status or ridicule when putting forward new ideas. 

They understand and believe that it  is possible to improve prod- 
ucts.  They also s ¿art to accept proposals as a help and not crit- 
icism. 

2.5 Elements of Value Analysis 

2.5.1 SfifS^ion 

Value  analysis should not be applied to everything.  The systems, 
products and items of overhead and administration selected for 
study should result from careful analysis.  The areas  selected are 
those which should yield the greatest results for the  least time 
and effort and with the minimum of risk. 

2.5.2 Informat ion 

For any selected  item,  time must be allowed for the  relevant 
costs,   specifications and requirements  to be collected,   analysed 
and prepared for the use of the designer or team.  This is usually 
the  task of a coordinator, who is frequently the only  full-time 
person involved. 

2.5.3 Analysis 

There are three types of analysis: 

a)   Cost Analysis is the most usual preliminary of a study. The 
individual costs of the component parts or elements of the 
subject are tabulated to an appropriate degree of detail. 
From such an analysis those which appear to be of dispropor- 
tionate cost and offer potential for study and improvement 
can be selected. 

I 
I 

b)  Functional Analysis requires an accurate definition to be 
made of the functions performed by the subject under investi- 
gation. To understand properly the subject, the definition 
of functions must be lucid and precise. For this reason it 
is considered desirable to describe a function by two words, 
a verb and a noun. For example, a 
screw may 'join parts'. 

pencil 'makes mark' or a 



\ 

I 
I 
I 
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c) 
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Function/Coat Analvala la particularly valuable in the study 
of complex schémas, aa an aid to the designer in construction 
and quite separately aa a means of locating artas of poor 
value in the overhead sector and in some administrative pro- 
cedurea. F 

2.6 The Procedure 

The procedure concentrates the team's skill, and knowledge effec- 
tively,  thua preventing one-sided or time-wasting meetings. 

On each selected project the team follows six basic steps t 

1. Information - What la  it? What does  it do? 
What does it cost? 

2. Speculation - How else could it be done? 
3. Evaluation    - What would that coat? 
4. Investigation and Planning 
5. Implementation 
6. Summary 

2.6.1 iQf2£*aSÍ90 

I 
I 
I 
I 
I 
I 
I 
I 

The scope of the ^tudy is established and the necessary costs and 
other information are collected, analysed and prepared by the co- 
ordinator. The functions are described and the areas of high cost 
or poor value identified by coat analysis and function/coat anal- 
ysis techniques. 

2.6.2 SessulsUso 

At this point the team meets to reach agreement on the areas  to 
be studied and the approach to be used. All must speculate  freely 
and use their creative ability to generate alternative ideas 
which will perforv» the required function (a). 

Judgement is suspended, ridicule,  criticism or evalution are not 
permitted until the supply of creative ideas la exhausted. 

2.6.3 lïisUjUSO 

When all ideaa have been recorded, each ia reviewed in turn and 
briefly explained. An assessment of the relative cost of each is 
made on the assumption, at this stage, that each is practicable. 
Other factora,  auch aa weight and reliability may be included in 
the first part of the evaluation. 

The team makea a systematic assessment of the overall advantages 
and disadvantages of each low-cost idea. Having taken both coat 
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and  function into consideration,   the lowr cost  solutions,  which 
are best from all points of view,  are selected for further devel- 
opment. 

2.6.4 FifiSSsSS 

After the meeting, the selected idea or ideas will be thoroughly 
investigated by the team members and the coordinator, using the 
existing resources of their departments. A plan will then be de- 
veloped for the implementation of the change. 

2.6.5 £5Clt9tQ£fi**SB 

This step will depend on the nature of the proposal.  In the case 
of an exiiting scheme or product,   the coordinator will progress 
the introduction of the idea through normal channels and,  if nec- 
essary, arrange for further teem meetings to deal with any prob- 
lems which may arise. 

2.6.6 BS^SSXA 

The outcome will oe prepared and circulated.   Information collected 
during the study will be examined with a view to extracting use- 
ful cost and other data for future reference. 

I 

2.7 Application 

2.7.1 ££2&të£! 

In a product sense almost every form of manufactured item is suit- 
able for value analysis study - ships,  aircraft,  electronics,   fur- 
niture,  food, chemicals, rubber and plastics,   buildings,  general 
engineering products,  footwear and so on. Products of a "one off" 
nature are just aj  likely to yield savings as mass-produced  items, 

2.7.2 &t£bfiiäl 

Many successful studies have been carried out in maintenance and 
other items of overhead cost, tome examples aret 

Packaging 
Protective clothing 
Services - steam, electricity, gas etc. 
Tooling 
Containers and pallets 
Office and factory cleaning 
Fire precautions 
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2.7.3 í4D2i«C$nt.!J9£k.a!jd.gí£v¿ce_Funct¿on8 

Administration studies present their own particular problems, 
since unlike the study of  "things"  there  is often no detailed de- 
sign or  specification of activity in existence.   In consequence, 
the team may be led by an organisation and methods  specialist 
who will  collect and provide the necessary technical   information 
in much the same way that a designer would do for a manufactured 
product. 

The Main toqui remen t s 2.8 

Whichever way a programs»« is introduced and whichever product or 
overhead cost areas «re tackled initially, there are common re- 
quirements. 

1. All of the senior  levels of direction and management should 
understand the broad purpose and procedures of value anal- 
ysis. 

2. They should carefully examine the ways it can best help 
their business and if they decide to go ahead they should 
determine a basic plan of objectives and the ways in which 
the results are to be measured. 

3.      The product range and other expenses should be  carefully ana- 
lysed to select the most suitable areas for study in both 
the short and the long term. 

I 
I 
I 
I 
I 
I 

4. A suitable experienced coordinator   (or coordinating group) 
should be appointed to manage and coordinate the work.  A 
full-time coordinator Is preferable, although in small com- 
panies he may only be justified on a part-time basis. 

5. Staff from all levels, who will be involved with the studies 
directly or indirectly,  should receive formal  training or 
appreciation courses. 

6. In time, if not Initially,  the programme should be aimed 
more at avoiding unnecessary cost in new products than in 
reducing costs in existing ones.   (Investigations of existing 
products are restricted because of the need to accept basic 
design approaches and the cost and risk of change and re- 
qualification, which is influenced by existing stock levels, 
tooling, spares requirements,   interchangeability, existing 
catalogues and licence arrangements.) 

7. Progress and results should be reviewed regularly and a re- 
port made to and acted upon by the management. 
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.TIME 

The relationship of time to coït of change, 

8.      If valu« analysis 1« promoted as part of corporate profit 
improvement effort,   it should be combined with certain other 
schemes and practices which have similar objectives.  For 
example,  some of the ideas expressed in Company Suggestion 
Schemes can be channelled more successfully through a value 
analysis team - which includes the originator - than is 
probable through some of the usual channels. 

] 
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