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INTRODUCTION

Under the terms of UNIDO Contract 71/29 a survey of the Zenica Mining
and Metallurgical Combine was conducted by the Bruce Payne & Associates’
team in conjunction with counterpart personnel from the Yugoslav Centre

for Industrial Organization and Development, the Zenica Kombinat and

representatives of the United Nations Industrial Development Organization,

The general objectives of the Bruce Payne survey were threefold:

I To identify management problems,
2. To suggest general solutions,

3. To develop the skills and expertise of the Centre personnel,

Because of the limited duration of the survey and its broad scope it is
neither feasible nor desirable to include definitive solutions to specific
problems identified in our report. Rather, the emphasis is on suggesting
programs which Zenica should initiate to obtein more effective manage-
ment by developing better information systems, better controls and better

communications within the organization,

The Zenica Kombinat consists of ten producing locations (SOURs), plus
headquarters and sales offices. During the course of the survey, field
wips wore made to nine of the ten producing locations as wel) as the
Kombinat headquarters, and the Belgrade sales olfice, The only location
not visited was the new mine at Radovan. The Jocations visited were
selected as being completely representative of the total Kombinat by
joint agreement with the representat:ves of Bruce Peyne & Associates,
Incorporated, the Centre, Zenica and UNIDO,
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The specific locations visited by each team member are as follows:

Visited by Dulfer with Bures and Pasic:
1. Zenica
2. Bihac
3. Ljubia
4. Doboj
5. Mrkonjic Grad

Visited by Bower with Bodrazic, Kancir and Krdsalic:
1. Vares
2. Illijas
3. Alipasin Most

Visited by DeVoss:
1, Zenicea

Visited by D2udsa (Zenica Organization Group):
J. Novigad
2. Deograd (office)

Visited by Kancis (Centre - Marketing);
. Mhac
3. Novisad
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Throughout the survey emphasis was placed on training and instruction
of counterpart personnel in consulting and management techniques,

Presentations were made by each of the resident team members as follows:
Bower: Systems Development, Computer Techniques and Marketing
Dulfer: Industrial Engineering and Measurement and Control

DeVoss: Maintenance Controls, Workloads, and Spare Parts
Control

Shays: Systems Methodology, IDEALS Concept

A work shop seminar for personnel from the Centre and Zenica was also

held in Belgrade on June 28 to include Centre personnel who were not
perticipating directly in the sub-project, Each of the BP&A representatives
conducted sessions in the area of their specialty plus presentations by the
Bruce Payne & Associates team director on organization, consulting techniques
and methodology.

Excellent on-site cooperation was obtained from all project personnel,
Language differences created very great problems with communicating and
the understanding and tr'anolating of records and data available from the
Kombinat, We estimate that the necessity of translating voluminous materjal
reduced the amount that could be accomplished in the time available during
the survey by approximately 50%. This factor must be seriously considered
in plamning {future assignments of this nature,
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SUMMARY OF MAJOR RECOMMENDATIONS

During the course of the survey conducted at Kombinat Zenica under
the terms of UNIDO Contract 71/29 we were able, with the counter
part teams, to identify and categorize many problems. The difficulties

encountered involve practically all areas of the Kombinat and are in

various forms, However, we believe that solutions involve four general

areas.,

A.  Orgenization

The organization structure should be clarified in the arcas of
responsibility and accountability so that expertise at the Kombinat
level is more dircctly available to the SOURs. This can be
accomplished without loss of profit responsibility at the SOUR

level which should continue to be 1eflected in workers personal
income. Until this important policy question of centralization vs
decentralization has been relblved it is impossible to clearly

define responsibility and accountability and the relation of Kombinat
staff to opcrating areas (SOURs).

There should be fewer deputy directors, and heads of sectors re-
porting directly to the General Manager. This can be accomplished
by making a deputy director responsible for groups of functions in
the commercial areas, similiar 1o those now responsible to the
Technical Director.
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C.

Clearly defined lines of communication must be established from
Directors to all areas of the Kombinat. Responsibility, and
authority must be made clear for all levels of both line and staff

management.,

fystem and Sub Systems for Total Management Information

In order to support an effective organization, an adequate total
information system is required. The system must provide each
manager with the information he needs to make correct decisions
without burying him under masses of data. More efficient systems
for collecting data and distributing information must be developed

to serve the needs of all levels of management,

Means

In order to achieve the above quecttvel it is necessary to
establish an integrated systems effort at the Kombinat level. The
means to achieve a good and effective organization supported by

an information system are:

1. Develop a computer system and operating department.
This group should initially establish priorities and begin
applications design for the new computer. The objective
should be to program, compile and test programs prior
to delivery of the computer,
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Develop a well trained systems function for the estab-
lishment of methods, measurement and control of the
administrative and office work. This group should be
trained in systems and methods work with emphasis on
"on-the- job training" and should refine manual methods
and establish standards of performance and staffing
criteria for all clerical and administrative tasks.

Establish a strong industrial engineering function on the
Kombinat level which would develop methods for production,
maintenance and materisl handling. Technological
standards should also be developed as a basis for planning,
scheduling, measuremeat of operating efficiency and the
determination of individual incomes. The objective of

this department should be to increase the utilization of
manpower to the extent that all new equipment can be
operated without éddmonal personnel,
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ORGANIZATION STRUCTURE

A,

General

The organization structure of Rudarsko-Metalurski Kombinat-

Zenica has been charted and studied. In making these considerations,
attention was focused on the needs of the Kombinat and the best

way to satisfy these needs within the framework of the socio-
economic system as it exists in Yugoslavia today. The cooperative
teams had over 100 interviews and developed over 200 organization
charts supporting the organizational conclusions and recommendations

of this report.

The present organization of Zenica does not maximize the use of
its resources in planning for future development, research and

growth,

Our study is concerned solely with the structure of the organization
in terms of reporting relationships and the definition of responsi-
bility by activity and function. Because there is no present
information system as such, details on communications media are
not available and communications media will be defined along with

the development of the information system.

We concur with the decision that Kombinat Zenica should be a
unitary organization. The ten SOURs are in no way uniform nor can
they operate in a completely independent manner. Some furnish

raw materials exclusively, some make finished products using
Zenica steel. There is a very great disparity in the size and so-
phistication of the units. For these reasons a corporate structure is

essential in forming the Kombinat,
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On the other hand, we also appreciate the value of preserving
the SOURs as profit or cost centers to motivate workers and
managers and to permit workers to share in accordance with their
productivity, We feel that the relation between contribution and
personal earnings should be strengthened, Since SOURs do not
control their commercial activities, and since steel prices are
controlled, profit may not be the best criteria of success at all
8OURs. Fulfillment of plans and attainment of cost objectives
may be preferable as measurements since revenues in some cases

are beyond the control of SOUR management,

Line and Staff Functions

The most significant development in modern organization structures
is the growing delineation between line and staff functions. The

line organization at Zenica should serve to maintain descipline &énd
stability and the staff at Zenica should serve to bring expert infor-
mation. The growing technology of management in large organizations
requires specialists in various fields such as quality personnel,
scheduling, standards, systems, maintenance, and the technical
aspects of production. No single individual can be expert in all
areas and the staff provides specialization in diverse fields of

expertise, The staff function is generally strictly advisory.
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The separation of line and staff functions also tends to reinforce
the principle of balance. For example, the responsibility for
quality is separated from responsibility for quantity (production)
so that there is no temptation to sacrifice quality., The responsi-
bility for measurements should also be separated from those being

measured so that objectivity and accuracy is maintained,

In the Kombinat all SOURs cannot maintain complete technical staff
of high quality, yet there is a need to bring to each SOUR the

best technical ability available in the Kombinat. We suggest that
heads of staff functions at the Kombinat level should have authority
and be accountable for staff in their fields of competence throughout
each SOUR.

nica Kimbinat Organization

The principal problem with the existing organization structure of

Zenica Kombinat, is the violation of the principle relating to span of
control. This principle is concerned with the number of individuals
who should report directly to a chief executive. Usually it is con-
sidered inadvisable for more than six to eight individuals to report
directly to the General Manager. There are eighteen directors,

heads of sectors and SOURs who report directly to the General Director.
This multiplicity of individuals responsible to the General Director
must result either in overburdening the Director or in his lack of

control in many areas. (8ee Exhibit I.)
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A second problem lies in the duplication of functional responsibility
between the Kombinat and SOUR levels, Clear definition must be
made, for example, between the head of the Metallurgica) Sector
Kombinat level and the head of SOUR Zenica and his chief of the
metallurgical sector. There is an excess of individuals who operate
in advisory capacitics relative to the actual operating heads who

have no clear authority and responsibility,

We recommend that the two problems can be resolved by the
expedient of using the level of organfzation between deputy directors
and operating areas which are functfonal group heads. These
functional group heads should be directly responsible for specific
functions at each location, This would result in seven organfzation
levels between the general director to the workers which does not
appear excessive for an organfzation of the size and complexity of

the Zenica Kombfnat. The levels might be designated as follows:

1.  General Director Zenica Kombinat
3. Technical Deputy Director
3. Metallurgical Group Head
4. Metallurgical Sector Head - Zenica
S, Open Hearth Superintendent
6. 8hift Foreman
7. Charging Machine Operator
or
1. General Director Zenica Kombinat
. Technical Dcputy Director
3. Fabrication Group Head
4, S8OUR Manager
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5. Department Superintendent
6. Shift Foreman
7. Machine Operator
or
| I General Director
2. Deputy Director
3. Manager of the Organization Department
4. Manager of EDP Department |
S, Deputy Manager of EDP Department
6. Chief of Division - Keypunch
7. Keypunch Operator

The same general organization structure should be established
throughout the organization, For example, an electrical main-
tenance group head who reports to the technical director should

be directly accountable for all electrical maintenance in the
Kombinat, The persons in charge of maintenance at each location
should be responsible to the maintenance group head in all matters
related to their technical specialty, For administrative matters
and for discipline, local personnel should continue to report to

local SOUR or sector heads.

The principle of dual accountability in organization whereby staff
personnel are responsible to the corporate level in technical
matters and to the local manager in administrative matters, occurs
frequently in industry whenever there is a need to provide expert
knowledge and technical supervision to individuals who may work
at Jocations far removed from corporate headquarters, The princi-

ple is sound because it allows local control administratively
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while at the same time making the best technical advice and
guidance available throughout the organization. This type of
organization structure also reinforces the principle of balance
and guarantees that local managers will operate within the frame-

work of corporate objectives and regulations. (See Exhibit I1.)

D. Conclusions

1. The concept of Zenica Kombinat as a unitary organization
should be retained and reinforced., There should be greater
emphasis on a functional type organization whereby Kombinat
level group heads are responsible and accountable for all

personnel (wherever located) who perform in a particular specialty,

2. The concept of profit responsibility in the SOURs as a
motivational technique should also be retained and strengtiened,
The individual incomes of workers should be even more

directly related to individual as well as SOUR productivity.

3. Groups of functions in the financial, commercial and
administrative areas should report to a deputy director who in
turn reports to the General Manager,

4. New tables of organization should be prepared based on a
realignment of functions in accord with the principles of
organization included in this section.
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Position descriptions should be prepased which fully define

the duties, responsibilities, suthority and reporting reletion-
ships for all functions. These descriptions should be reviewed
and approved by the incumbents and by the appropriate Workers
Council,

The revised organization opereting effectiveness will result in
better utilization of specialized personnel, Ultimately this
would be reflected in greater efficiency of production and
reduced operating costs,
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A Cassx)

One of ihe most notable developmeonts Ia the steel industry in
wostern countries n receont years , hos been the growing im-
pertence and scope of the iadustrial engineering function, Net
only has this activity been greatly expanded, it hds aise repericd
ot Migher and higher levels within the organisation,

Obeervetions and discuesions with Jenice persenns) reveal that
thore is no sysicmatic approach to industrial engincering ot Bence,
Where industrial engineering studies are made they have boon
frogmentory and without consistent effort or divection. We feel that
there i1 & need within the Zenica Kombinet for @ substantial in-
duetrial engineering effort adequately staffed with trajned persowel
ond rendering services 10 all sectors of the organization,

Assignmemt of special industrial engincering studies 10 the
*Institute” results Sn & project-oriented effort backing conti~
nuity and follow through on implementation, What is needed s &
program-oriented industrial engineering effort.
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Cilsotive , medorn nduetrisl enginsertng ot Soaice should be
cegoniecd o insiude the felirwing sorvives:

e  Poturtion Mothade

s Motatensnce Methade

e  Werk Measuseomont

o Petuction Standesde

e  Delling Tabdes snd Criterte
e Werkiead Calcuintions

s PMam layeut

e  Tosethiliity Bruiies

o  Cost Dudies

e Job Eveluation

o  Werher Motivetion and lnsontive s

We recommend the erganisstion of tndusirial sagtameering functisn
ot Dondca ot the group level (sce soction on ergonizationd, with
e chiel industria) ongineer reperting divectly 10 the technivel
divocrer .

The personnel far this group should, as far a0 possibie, o
down frem withia the Jeaice crgdnisstion by Vonsier from other
Gopertments. All porsennsl sheu)d be Wained in medern wart
asssurement tochniques including time study snd predetarmined
WMo systoms such 88 MIM (Methede-Time Messurement)
Aloe tncivded in the Waining sheuld be werk simplification ond
anslytica) technigues such as precess charting, man nochine
oherts , line balancing, ot cotere,
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The dopartment shonld cansist of sppronimately farty mevbers,

A mdividusis shanid hove enginswing dogrees, proleredly in
nduovial onginsering - bat Jacking this tn mecheniesl, slooriesl
@ chomionl onginewing in hat ardw of profereonse, The Gepan-
Boal night inchuds fowr divisiens speeitalising In service o relling
ond fobrtcation, Mmetoilurgitel secters, maintonance and jobdb evely-
olben,

titesl progrome of the dogariment shouid be 0o 00tabiteh optimun
padurtion netheds wills tng endoting oquipment, persenne |
ssoswreee and precesses. Aiong with methude tmgrovenents, werk
apesurement ttudies should be made s Shat poaduction stondasds,
ountseds oad suvrcct siafling can be srhieved In 8l arees,

e tngtomentasion of Metheds (mgravements and sontvele sad

M movitont praductivity neresses would mohe dvediable & puel

of capeetensed peisennei whith would be sboarded by onpens ton
phons in suboequent yoars. An immedinte objpctive of the doparimont
ohmuid be to nevcase machine and werher pradustivity te the
omlont that the pleoancd aow praduciion facilinies son be sporated
wOhowt sdditiona) persennsi. We beldeve that 0 WX increase

00 penductivity over & Swo-yoer posind ean be ashieved snd
sagrvecntis & (00.0ndbie 9oe) in cach aree fav which contvele ave
cstobiiohed., The inrveace in pradustivity ohould nahe & signtficent
tmgsovemont In proltnabidtey .
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e ased lov an effowtive indusirial engincoring funciion woe

ovidont I mony ways during the conduct of the study. Maasger

ond wwehnical personne! were familisr with technica! snd preduction

6008, but wove laching In knowicdge of mandgement toc huiques ¢
i he avess of scheduling and the measurement and contvel of

prductivity in productiion and maintenince MFOaS .,

. Qmchitons

L

t

Pedurtion plane onl quetes oo oosd en et periermance
ond sogutiation rather then tree soparity 00 @ntarmined by
onginsering studine, The reeull it that plane are reiatively
ooey o schieve and éu nal regreocesd & wailermly high Jo vol
of paviermance ,

Padestive off ictonsy varies widely hotwesn dopartnents snd
ORI, Ceonditions were shesrved in some reds whish il -
ents ¢ darge cppartunity lar mere oflictont preduction oven
Ruugh plans are Mong achieoved,

Youhniveld standards fer peduction e roguired jur &
wrisly of purpnese. Theeo wundd insbudes

. Msesvmmend of sfiicioncy of prudustion o ¢ Gaily
bosse

. Neperetion of plans lov praduction

o Asmuoste dstsvainsiion of soete

. Warker metivetior  insstives
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s

Sochnicel stenderds and contrels are noeded In MAINIGRENCE
9 sorve 86 2 bosis for planning and scheduling of pre-
YORlive Maintenance cperations, They are slse needed for
noohine Jooding and schoduling of maintonance repeir shop
posetiens ,

Substentiel ingrovemonts i e wiilisetion of beth men and
oguipment sre posstbie theough oystemetic siudy of cosh
cpaoetion, the ostabiishment of fair ond oguitable werk lesde,
ond eptimum stondarde of preduction,
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A. Geperal

Ploaning in the stee] industry is necessarily of the Jong-range
variety, Changes in product mix or the introduction of now

preducts is 2 long and expensive process usually requiring
the purchase and installation of major capital equipment.

Plonning for Zenice Kombinat is for middle range 10 1975 and
bamg range 1985, These plans have been made and published
88 the "SLUZBEN] GLASNIK", Annual plans are broken down
toe monthly plans for each sector and SOUR, [ach area i
thea he)d responsible for fulfilling the plan,

Adherence te pubdlished plans st Ienice is very close with
sooulis inveriably being within 2% of goals, This ie becouse
the plan is based largely en capacity and past performance,

and there is Jittle reom for orrar provided hat previous produetim
0tpe are maintained,

Pens e farmulated 3t the BOUR love! uwnder guide Jines ond
asthedelegy provided by the Lombinet sconamie socter, [Piaa)
o@ition of he plan )0 sont boch o so0twrd snd SOURS fer tmple-
asaistien
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In many cases the plans are based on negotiation between
managers of SOURs, and are somotimes fixed at levels which
will result in a predetermined carnings for workors, rather
than upon an engineering basis.

concivsiona

1. The planning process is cumbersome and it requires six
to twelve months {or the planning cycle 10 be completed,
It 18 unlikely that changes or innovations to meet con-
éitions can be quickly reflected through the planning
process.

3. Planaing must be originated and coordinated at the Kombinat
Jevel. Plans should not be subject to negotiation or arbitrary
docistons. Plans should reflect something other than past

porfcrmance,

3. The basis for planning should be expanded 10 take 1080 Con-
stdoration marketing and econemic factars o8 well as plant
eapacity and past perfcrmance ., Consideration should be
@lven 10 social and economic needs and within this frame-
wark preduct mix should be selected 16 yiold maximun return
B Iveostment,

6. Pvedustion gsels shevid bo bassd on tosinsiegicel standarde
far cithiantion and officioncy in he epwrstion of oguipment,
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rather than past history, Plans should reflect the same
level of efficiency in all production units, so that at-
tainment of goals reflects uniform application of skill
and offort,

Production goals should include not only production,
but also the required staffing to attain production with
balanced workloads and effective utilization of personnel.

OOues 0008 6 2500000780
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MARKETING

A,

General

There is very little true marketing effort at Zenica, and apparently
very little marketing expertise in the Kombinat. There is a tenden-
cy to regard the marketing organization as an expensive overhead
ftem making a small overall contribution to Kombinat. This is

not surprising in an environment where all products produced

can be sold and where prices are established at the Common Market

price for steel,

The objective of the marketing function at Zenica should be to
sdentify new products, product mix, and channels of distribution
which will produce the greatest economic return from the use of
existing plant and equipment. Plant capacity should be utilized

to yield the greatest possible return on investment consistent

with national as well as coxxipany needs.

Greater profitability and growth can be achieved in conjunction
with more effective marketing. To realize the objectives however,
fequires an accurate knowledge of costs, both actual and standard,
We recommend that standard costs plus variance accounting
procedures be developed and installed so that actual costs are
socurately known. The questionable accuracy of existing cost
fsgurcs make effective forecasting and planning difficult and un-
cenain.
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Basic steel production is scheduled for substantial expansion in
the immediate future. Production which is now 1,000,000 tons,
will increase to 3,000,000 tons in 1975 and 5,000,000 tons by
1980, It is anticipated that 40% or 2,000,000 tons annually will
be marketed in the form of finished steel products. Marketing this
quantity of finished products will require careful study and planning
if profitability levels are to be maintained.

In an industry which cannot react quickly to changes in the market
place, it is imperative that marketing be made an integral part of long-
range planning, Marketing considerations should also be used in the
establishment of annual production schedules, and plans for expansion
of facilities. At present there is not enough consideration given to
marketing strategies at Zenica. New product planning is generally
performed by technical people outside the marketing organization based

upon what the Kombinat is physically capable of producing, Plant

expansion is also greatly influenced by competence in technology
rather than understanding of the evolution of the market place,
Sales plans are generally developed by technical people and are
based upon what the production groups consider they can produce,
Yet, there are indications that some products are actually over-
produced and then must be distributed in conjunction with other

products that are easier to sell,

In order to exercise a greater influence in the planning function,
the market research group needs to be expanded so that greater
emphasis can be placed on this function and better service given
to SOURs which produce finished products,

MRUCE PAYNE O ASSOCIATES
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At present, 70% of production i{s marketed through distributors
who charge 7% commission for their service, There is desire
in the commercial sector to increase the proportion of products
marketed directly to users to approximately 50%, This goal is
based on the desire to gain greater control of distribution of
products and in anticipation that small users today may use

larger quantities in the future, (See Exhibit III),

The prices charged disu ibutors are identical with those charged
when supplying users directly, Thus, the benefactors of direct
distribution in the short run are the users who will not have to
pay the 7% commission, The revenues of the Zenica Kombinat
will not be affected,

The distributors frequently arrange long term credit for local
merchants, and also finance their own inventory stocks., On
the other hand, they often arrange for direct shipments from
Zenica to the local user and thus collect commissions without

handling or warehousing the shipment.

The policy of moving towards a larger proportion of direct sales
should be carefully reviewed to determine its effect on distri-
bution costs, clerical and accounting costs and upon costs to
carry larger inventories, The immediate increase in costs must
be balanced against long term gains derived from closer ties

between the Kombinat and the ultimate users of steel products.
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Recommendations

l(arket research should be expanded so that better
information is available as & basis for planning.

Market studies should be undertaken as a basis for decisions
related to the patterns of distribution.

The decision to move in the direction of greater direct sales
should be studied as to its effect on costs.

in Phase 11 the organization of market research should be
identified as well as its authority and responsibility.
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VI. BUBINESS SYSTEMS

. A,

nega

During the course of the survey numerous interviews were conducted
by the team with managers and supervisors of the Kombinat and
throughout the various sectors and SOURs in order to trace the

flow of information from one activity to another, and to management.
In addition, several such flows were diagrammed for greater

analysis,

There is a large volume of information available to management
for the control and operation of the activities of the Kombinat,
However, this information often is not available in time to take
effective action; occasionally it is not accurate, and it is not
organized effectively. There is a need for several similar reports

to be consolidated and summarized,

It is recommended that more use be made of exception reporting
whereby the managements' attention is focused on problems, rather
than being required to examine very extensive data in order to

discover problems.

There are many opportunities for automation of business applications
to improve the quality and timeliness of information, and to
provide management and operating departments with more complete

more meaningful information for decision making.
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There are also cases, however, where the use of the tabulating
equipment constitutes a bottleneck for information which could

be provided more quickly and at less expense on a manual basis.
An example of this is in the receiving of materials where processing
of invoices is delayed because receiving reports go to tabulating
equipment for processing and internal record keeping rather than

directly to those who must authorize payment,

There is a requirement to introduce greater quélity control in the
management of information. Presently errors which have found

their way into reports are not easily recognized,

Organization

There is at present no organization unit within the Kombinat capable
to develop and implement business systems of the magnitude needed.

This should be considered in any study of the overall organization.

There i8 no staff qualified to undertake systems planning, design
and implementation. This is a significant problem and can only
be remedied by careful recruiting, selection and training of

candidates for a new business information systems department.

The design and programing of computer systems should be separate
from that for manual systems. When they are combined the

tendency is to presuppose that all systems are computer systems.
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Attention is focused on how to use the computer, rather
than on determining the best way to solve the problem.

essi

The Zenica DP activity is typical of tabulating shops with
normal problems of limited capacity and capability. There are
generally more services for this shop to perform than it can
provide and as a result DP in the Kombinat today supplements
manual systems with little invlovement by the departments it
serves. DP systems today do not have much of an impact on
the overall organization. The primary system now in operation
is stock control and reordering. Failures and deficiencies
created by this system greatly affect repair and maintenance

effectiveness through spare parts and material shortages,

D. Future Electronic Data Processing Planning

The size and scope of the Kombinat justifies a modern third

generation computer for data processing work., A correct decision

was made to plan for expansion of systems into this area,

However, as indicated above, there is presently no organization
or staff qualified to undertake this work. In addition, there
does not seem to be a well-documented program for developing
& modern computer technology in the Kombinat. This is

particularly important in view of the sophistication of the
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oquipment comtemplatod and the problems of writing computer
programs in English-based languages. Dewvelopment of this
ocapability involves not only the training of the specialists
who will provide the data processing services, but of the
executives, managers, supervisors and workers in all areas
who must frame the systems to be developed and then use them
effectively.

Although the selection of the basic computer equipment is being
decided, the question of equipment has not been studied fully,
Further analysis must be given to the specific computer configuration
and the uses SOURs outside Zenica will make of the computer and

the method of transmission of data between SOURs and the computer.

Manual Systems

1t is especially important that the Kombinat develop a capability
for designing and implementing business systems which will not
make use of the computer, since many systems will be too costly
to "automate”, or could be better handled on a manual basis, This
manual systems cdpabuity is not fully available to all sectors and
S8OURs in the Kombinat today,

Each existing sub-system must be analyzed to determine the purpose
in terms of the total system, whet information must be provided and
the best way to supply this information. This process may or may

not involve use of computers,
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In conjunction with the survey over 600 forme were identified

a8 currently in use at the Zenica SOUR. In many ceses the
purpose of the forms is limited and much information is dupliceted,
Tveining in forms design and control should be a part of the
overall systems effort in Phase I1. There is ample opportunity

for cost reduction, not only in the reduction in the number of
forms, but in the application of exception reporting principles

and modern computer technology.

!m E ngg[emem

Costs and the timeliness of information could be improved
through methods improvement and clerical work mecasurement,
When greater use is made of automation, work measurement c&n
provide the Kombinat with a means to accomplish a significant
increase in keypunching volume with the same numbers of
staff. At present the keypunch productivity is low and results
in an unnecessary limitation to the amount of service the office

can provide.

gcheduling is also a problem in keypunch as evidenced by the
fact that overtime payments are invariably high during the first

of the month, with little work available during the latter part

of the month. With the increased keypunching load which will

be the result of increased automation, information systems should
be designed with keypunch work Joads in mind so that a more
even flow of work can be achieved. Failing in this, transfers

of personnel to and from keypunch to handle peak and minimum

load conditions is recommended.
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Mastat Ryatens Diasnies..

ARhough the prepecal prepered far considoretion of the new oomputer

systom lists the contempiaiod new sppilicstion 0 be developed,
ao system of prioritics has been ostablished, This must be dene
M the new computer system is 10 begin returning e iavesiment

wpon delivery,

In addition, there are no detailed plans of implementation for any
of these applications. There is no Kombinat “Master Systems
Plan", nor is there the mechaniem estabiished 1o maimtain a
ccosdinatcd systems cffort over the prolonged period of implenem-
othon and conversion 10 the new computer,

Linance

The procedure for proce ssing receiving reports for rew materials

is cumbersome and resuits in & delay ia m' receipt of information
by the Kombinat finance sector. This results in either making
payments in good faith or in late payments to vendors, In 1970
the penalty for such Jate payments reached four million new
dinare, of which ono-half could be eliminated by more effective
processing of receiving reports. In addition to delays there have
been inaccuracies in some of the infarmation upon which payments
are basod,

There is a similar delay in the receipt of payments by customers
1o the Kombinat. This situation can be improved through a system
which would provide better analysis of customers’ buying habits,
credit ratings, et cetera, '
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ool werted ot end hee sullinteont shawde ond dolaasee. vwower,
O wtume of manusl colouistion 0 hogh 4 overy owel aad thie
supgoete that theve o & sdpmifieant eepEriunity in thie aree i
ovtomatien .

Assounting ot Soates (o cocontinily ¢ memel heohhsoping funstieon
wbieh eocupies the time of & lorye soopunting all. There 0 ne
madovnised ssvounting technalewy M woe and shosbutely no
wiihigootion of mechanized seopunting 8ide suech 88 bosk koeping
meghines, obuisting squipment ¢ sempuiters. R i recommendnd
et the whele asveunting systen be roviewed In both form and
funotion ond & medera system bi tod SR CeMpuier teshnsingy be

G oigned ond inetalled,

Poyrell activitios suller ram the: same losh of modorn aggreash,
Whide the payvell for the Bonire SOUR io prepared with the add

of sabuleting oquipment, payreils for oil sther BOURS are propared
on o completely manual basis. N i rocemmendod thal o medorn
semputerised payrel! system be inetailed 1o repiace ol monuel
oslouiotions .
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Sosasie of in-greseee materiel 10 a4 planned cust s st
oouumniated astual cests we wanveilasbie, There wee litie
oviisase hat artunl predust costs were known. Finel preduet
omets are 2 misture of plarned and actual costs wilh Jittle
APPertunity 1o andly 2¢ vest variances, 10 detormine the sctual
el for cach preduct, While these is pustification for not oo~
Gunnbating ond warsferring vaviances foeom one dogartment %o
onslder, mere foctual infermation weuld be aveilabie i plonned,
el wue conlPidutions to prefit «re hnown,

Stultos ave now Moing venduetnd ipte the use of GOt sotiing
Sovhaigue s, Dirert cooting has mueh o recommoend i in he o0se
of e Benica Kombinat, Contibutions G Lominnet overhoad by
eash DOUR, snd cach preduct cortainly ave sigunilicant and moon~
tagiud ond refdect the general philecepiry of the erganization,
However, caution I8 advised in drawing tee many concisions beosd
B oontribution 19 Lombiast everhoad in an onvivenment of condpelled
PPeene ond Nmited roespgeneidélity fev marketing ,

Rogerdiess of he woe of ol abserition or Giroet custing toehnigue ¢
oo s & 2oed for mere onnet technelogicsl standatde to saPve oo
© oot i plounsd o standwd sued,

OOwed SE'04 O 24304 MTES
it o A 2




[ D

Cust infewmation vosd by 9 measgenent of the SOURe end
Snbinst ase gonsveliy ast aveliohie uatil simtoen to Swenty
Goype oler the cioee of the month. Mere offoctive ¢cantvel

000 bo shtaincd by shartening thie eycie ond making infermation
oveliabieo en o meve timely basite,

Oummecial S-ctar

e preved.re for oltaining imperted moteriais and spare parts
PouBrSlly requirce RENe 10 twelve monthe from the initiation of
he evder 10 the roceipt of the materiai. Thie cyecie con be
shariened thee igh systems imprcvements ond better prasedures .
A e some tine other systems improvements sheuld develoyp
nfermation so that the need far >ritic ol HOMe con be anticipsted
ond prevedu.res mitinted in 1ime 190 meet Jguirements .

Theoe are & numier of reperis Sht sre RSt betng preduced which
re noeded by mansgeoment for meve effective deorision mahing .
Bome of these reparie are doseribed in the werh plans oo

oharteors of the Lombinat sectors and SOURS. This situation
onbets becaune of 0 Joch of copacity in the present dote precessing
rosniestion or & shevtaye of ¢ levise! stall W9 sevcareh onid
tabuinte the indormotion.

|

o Now of indermation precosesd by he cosname soptey b the
oumgariesn of povisvmanse to plan inveives maay reviswing lovelds
ond sequives & Jong snsiysis cyete. Thow 0 80 sppartualty to
sgned wp this cyeis theowih nomel systons imgrevemonts 88 bath
e SOVR andd Lombénat dewels .
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Vury éotaiied reparts ave Mgt by hant on o)l plaees of preduction.
Te pusbion 10 thet thie informotion 6 00 veluminsus ond oo
@3tatind thet i io of littie velue 08 Comivei information. Thers §o
® asod 10 sonselidets his ¢ats and present i I8 & mere accessible
ond Smody form M H 40 %0 sorve 28 & hasie for decision meking
ond sontrei by mansgement. [nveption reperting provides an
olsntive woy of reducing the sheer veilume of statiotics for too
MRASgbment ,

ﬁ.mﬁmﬂWMMk«th”M
for snitivand domurreage. Theoe were the rooull of failure 10 un ood
@toriais bom reil sors and mturn them within the preseribed (ime .
A opstonm v hoep wesk ol incoming cers, guarentecing their prompt
ondsading, and return t0 the radirend weou id oliminate this une
SEDessary expense. Dulh materais sueh o9 voal, ores, ond
Mmoostens constitute the bulk of incoming seil shipments, N
Rouse prompt wnisading and sterege, asivel sched.les muet Lo
cunpdiasted 1o reduce Queing al uniosding peints, snd the valesding
Nesll muet be studiod 1o inouse that methmbology and opplied
oflant oo satislastery. N ie recommended that iaduetriel
ongiasevtng studise in the ared fescive Mgh prisrity stnse the
MBustisn in oost eon be dwamatis and immediate
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Although there 18 & weelth of data available throughout the
orgenisation, it 18 not in & form that is most useful to
asasgement. This deficiency results in excessive costs,

dolays and frequently in unnecessary penalty payments,

N s aecessary t0 begin organization and planning immediately
in snticipation of the receipt of the new computer. A master
systoms plan should he developed using the "IDEALS Concept”,
This plan should firstly determine what information s

aseded by management, socondly, how it can best be ohbtained,
ond finaliy, develop the detailed systems specifications.

oo Luhibit VY,

R shouid not be presumed that the computer will be used in
overy case, Bome data c4n be more easily gathered and
diotributed manually. Beparete organizations are required
for monnal and computer sysiems development,
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Vil. MAINTENANCE

A.

Gaeneral

The maintenance function is a vital one for steel making and fab-
rication involving continuous usc of heavy and expensive equip-
ment. This importance is exemplified by the fact that there are

3,561 employees in maintenance at Zenica alone.

The effoctiveness of maintenance operations is measured first

by tho results obtained as indicated by lost productive time and
scrap or inferior products, Secondly, the cost of maintenance is,
of course, a factor both of materials and spare parts, and a

result of utilization of personnel.

The maintenance organization of Zenica Kombinat and at the Zenica
steel plant were examined in detail. Interviews were conducted
with those responsible for maintenance operators and observations
were made both in the ficld and in the maintenance shops. While
no interviews were made outside of Zenica, we believe these

observations at Zenica were typical of the whole organization.

Lifectiveness of Present Maintenance

The present maintenance effort suffers from a lack of hand tools,
spare parts and lack of equipment in many areas, as well as poor
mothods. The transfer of workers from one area to another where they

sre needed occurs rarely. The number of workers assigned to each area
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appears to be for the peak workload in a particular area without
reference to similarly trained workers which may be idle or

marginally employed in other areas.

The preventive maintenance program with accompanying planning
and scheduling is relatively good, It is energetically administered
and the plans are carried out insofar as they can be with limited
availability of spare parts and materials. The main reason pre-
ventive maintenance has received this unusual emphasis and at-
tention is the extremely long lead times for the ordering and de-
livery of spare parts and materials, For imported parts, nine
months to a year or more is required while parts made in Yugoslavia
seem to average about six months, This situation has led to the

manufacture of 70% of the required parts internally,

1, Qrganization Problems

Considerable redundancy seems to exist in the assignment
of maintenance personnel, The pattern seems to be that
there is a watch standing group providing continuous sur-
veillance of each portion of the mechanical or electrical
equipment used in production, backed up by a non-watch
standing maintenance group, back up by a repair shop group,
all for the same equipment. The director of the Electric
8hop stated that he loaned a few electricians to another
department once last year, 8o such loans do take place on

a very limited, informal basis, But lacking a device to
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accurately measure the workload and planned requircments
of each unit of the organization, effective control and
efficiency to provide full utilization of available man-
hours is not possible,

Considerable overtime is worked; for example, 12,000 hours
in the Repair Department in May, and outside contractors
are called for assistance with no organized effort to determine
the availability of workers with equivalent skills being avail-
able for loan or temporary transfer in the other five departments
of the Maintenance Division,

Another problem in the present organizational structure is a
failure to organize along functional rather than area lines,
It is generaly recognized that the functional organization is

highly desirable and has the following advantages:

a. All workers performing the same basic duties are
grouped together organjzationally, if not physically,
Thus, they share in a professional pride and a better
performance of their duties results,

b. Due to a larger group of workers, more highly qualified
professional management can be provided to give hetter
supervision and closer attention to the details of the
particular work being performed,
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C. A career ladder is provided with promotional
opportunity for the capable worker to rise to
8 Jeve) of responsibility,

d. In semi-professional work where a body of
knowledge, principles, and policies exist,
these can be made more available and enforced

easier in a functional organization,

Organization along functional rather than area lines would
lead to improvements in the following areas:

¢, Pwchasing

There are three separate groups involved in the
purchasing for the Maintenance Department, The

first 1s within the department purchasing non-standard
perts within Yugoslavia, The other two are in the
Kombinat: one is purchasing standard parts within
Yugoslavia and the other purchases all parts and
materials which must be imported, A consolidation

of these functions would produce greater responsiveness
to the problems of the department.

b. Personne]

Each of the six departments of maintenance has &
separate personnel department performing personnel
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record keeping and related duties for the employees
of that department, Consolidation of this function
with a maintenance director of personnel reporting
directly to the Maintenance Division director would
make the personnel function much more efficient and

effective,

Historical Time Standard Application

~ Each of the six maintenance departments has a

“Preparation of Work Section”, where several people
are engaged in application of time estimates to each
work order, This standard is important since it de-
termines the worker's pay for that job. There are
thirty-one people in all doing this work with apparently
only nominal supervision, This important function
should also be consolidated organizationally in a staff
officer who reports dircctly to the maintenance director,
This organization will provide for a professional approach
and reduce the possibilities of application of standard
time values in violation of regulations and policies
which apply.

torjal Service
Cleaning ladies are found in each little section, group

or unit performing cleaning and janitorial services with
very nominal supervision, One example of this situation
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was a small power station with four watch standing
electricians and two cleaning ladies. Obviously,
their productivity is very low,

A janitorial department should be established in mainte-

nance to provide these services for all other departments.

gpare Parts and Material Problems

The maintenance puchasing group consists of fourteen people,
eight of which are buyers specializing in spare parts and four
buyers for materials and other services. During the month of
May, they processed 315 purchase orders for spare parts and
133 purchase orders for other materials,

Twice a week all new purchase orders are reviewed by a
supervisor from the Mcchanical Repair Shop to determine which
parts can be made internally (make or buy decision). Those
ftems which cannot be made here are purchased outside. This
is about 50% of the orders received. The lead time on these
orders is from three to nine months or more, but averages about
six months. At prosent there are 1,310 orders outstanding

and 156 orders past the delivery date and overdue.

The technical material group purchases standard spare 'paru
available in Yugoslavia for all the ten SOURs of the Kombinat
and is part of the Kombinat organization. The average time
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from the placement of the order to the receipt of standard
parts which appear in manufacturers' catalogues is three to
six months. This group buys 70% of maintenance spare
parts which are purchased, which is about 50,000 articles.
At prosent, there are 230 overdue orders which constitute a
critical backlog.

The Import Department of the Kombinat purchases imported
parts and materials for all ten SOURs, Delivery times from

the initiation of the order to the receipt of material have
increased substantially so that they now average about eight
months, with the quickest at least six months and many

orders requiring more than a year. The major cause of delay
in the delivery of imported material is in obtaining approval
for import. This could possibly be reduced by getting blanket
approval to import vital materials which would save an average
of six months in processing cach purchase. Once approval

{s obtained, the materials appear to be delivered in reasonable
time.

A summary of the status of all purchase orders is as follows:

Imported Standard Parts Non-Standard Parts

Category __Pants . Ordered Locolly _Ordered Logally
On Order 900 $50 1,310

Past Due Orders 262 230 156
Percent 29% 2% 12%
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Parts past due average 23.4% of the orders, but the long
lead times required create even greater operating problems,

The consolidation of purchasing for maintenance would re=-
sult in a moro uniform and professional administration, The
importance of these problems {8 indicated by the fact that
20% of electric motors being repaired are delayed due to a
Jack of lacquered wire from abroad,

Another problem which aggravates the spare parts situation

is a very time consuming document processing and paper=

work flow which may take several months within the Kombinat
organization. Much of this time is spent in Technical Services
Department for preparation of drawings and related instructions.

The solution would be a firm "make or buy” decision by the
Maintenance Department on each requisition within forty-
eight hours of receipt by Purchasing, and a careful roeview of
maintenance procedures to process requests and prepare
required drawings more rapidly.

Iranspotation Problems in Majntenance

[

Transportation is a constant problem involving both personnel
and matorials., This moans that with the exception of de-
partment heads, workers and suporvisors must walk to job
locations, often carrying heavy tools and equipment. The
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Utilities Department has oighty pocple who must walk to
job sites daily and some workers walk up to three miles
ot the beginning and end of each shift, This walking is
completely unproductive and results in s worker being
ready 10 sit down and rest and have his "break{ast” after
merely getting to the job site,

The Transportation Division has responsbilitiy for all
wehicles including twenty trucks used to transport materials
and equipment within the Zenica SOUR, There are also five
vane which seat eleven warkers and two are assigned o
Maintenance, one to Machine Repair $hop and one to
Current Maintenance,

These vehicles are available only during the day shift, M
night only three cars ate available 10 the maintenance watch
standing force in emergency ceses, There is no radio conttel
ond 8ll requests for dispatch are done by phone,

The workers are transported from the main gates 1o buildings
of the SOUR at the beginning and end of each shift ia six
buees, The buses 2190 make a round to the main buildings

of the SOUR every half hour during the day, When asked

why & schedule of every ton minuies 18 ot meintained, it was
stated that there is no need for such 2 service snd that the
buses would be empty,
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Eliastiveasss of the Matatensnmn Maflal Zastee

Durtag the tew of the phvysical faciities of the Maintensnge
Dovision, contiderable evidence of lest time was sheerved
R most depariments, One enception was the sheps of the
Meohanical Repatr Department where 11,000 howrs of over-
thme was werked last menth, In several ather sheps ., hall
the stafl! appeared to have little or nething to do, In one
shep staifed by sixtesn peoplc, we were teld that there was
a® work that day. Only four werkers were presem and the
sont were elsewhere, In other cases, werkers were diligently
owoeping or cleaning st the time of our visit, doing what
spposted to be make werk prejects whish were Jargely vanee~
ossary. The general impression was of a third t0 2 halfl wwere
stafting in practically all shep aress emoept Mechanical
Repoir,

I e Llecwica) Shep while mest warhers appoared busy,
e Rothods snd tesls boing ueod were not sifestive.,
Somotures ware being filod by hand and ne mechanical
orinders, of polishers were in wse, Encept fer ene o~
boawic éril), no hand power touis of any description
weve sheorved in ary of the shope, BSince the coet of
outh tesis 1o Jow compared to the less of werkes effoctive~
B0ee, heir ves should be weatly enpanded, Ons oxamgle
of tnstficiont mothods wes the hand filing of small right
angle parts 10 romeve & square cumer 1o o dopth of sboul
3/4 inch, Nand filing tech well over an hour, while with
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Wark edar eotimating, persannel and janitorial services
shovid be conseclidated ond directed within a functions)

Wype ergonization,

Bpare parts and materials purchasing is very slow, in some | ‘
G008 requiring & year or more . Purchasing needs reorgan- i
tastien, sysiems need streamlining, the reorder formula neods

odjuotment, and follow=up methods need improvement,

nternal Wanspert 15 not crganized to meet the needs of
asintenance, There is considerable time Jost welking
o ond from maintorance jobs cartying tools and equipment,

Cooster erganisstional flexibility is neoded 10 transfer trained
perssnns) betweoon departments 1o {1]] the greatest need, Over-
Wme son be reduced or eliminated and peraonnel wtilization
reatly increased,

Manual shop metusds are gonssally instlictont, Mreduction
oon bo greetly incveased by vee of small hond power tecis
and botter werk mothede, |
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The maintenance organization is redundant with apparent
overlapping functions in the shop areas.,

A great deal of idle time now occurs in maintenance shops
and other groups which can be reduced and better controlled
by proper systems and techniques.

The present historical time standards 'ato inaccurate, Improved
standard data techniques can provide accurate time values as
e basis for effective control,

There is a serious lack of trained personnel in many areas.
Use of cngineered time standards as a training tool can
develop trained workers in a shorter period of time than other
treining methods,

Maintenance shops lack adequato space, Greater productivity
por worker will reduce congestion and pressures on the limited
space available,

BRUCE PAYNE & ABGOCIATES
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PRODUCTION

A,

The most important production area {8 the open hearth furnaces
where steel is produced. This department was most frequently
cited as a problem area. The specific problems mentioned were
off-specification heats, and an uneven flow of steel to the rolling

and forging operations,

The uneven flow of production from the open hearth is the result

of occasionally having several furnaces out of production for
repair and rebuild at the same time, There i8 an annual plan for
rebuilding furnaces but the plan does not seem to have been
strictly followed. When furnaces are not rebuilt at the scheduled
intervals more than one furnace may be shut down at the same
time. This irregular out of phase condition of open hearth rebuilds

and repairs is the basic cause of the uneven flow of steel production.

Based on the average campaign length for the last five campaigns
for each furnace, the elapsed time between rebuilds averaged
approximately 4,000 hours. This is excessive and would con-
tribute to low productivity and accentuate the uneven flow of
production. However, as a result of advice from Siemens-Martin,
the length of the campaign appears to have been drastically reduced
to slightly over 2,100 hours during the first half of 1971, This has
resulted in higher productivity and should result in a more stable
production rate.

BRUCE PAYNE & ASBOCIAYES
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The calculation of the optimum campaign length is closely asso~
ciated with the length of the rebuilding period. While rebuilds

are not carried out by Zenica personnel, their duration has a

vital effect upon production. Inthe recent past, rebuilds have
required fiftecen to twenty-five days which is 360 to 600 hours
each. The 1971 schedule calling for more frequent rebuilds allows
considerably less time. However, there is no indication yet

that rebuilds are being accomplished in the scheduled intervals.

On the contrary, the time appecars the same as formerly.

8ince the duration of the rebuild is so important a factor in over-
all steel production, the rebuild itself should be carefully studied
and coordinated so that it can be accomplished in the absolute
mininium time. The complete rebuild of a Siemens-Martin 180=-ton
open hearth has been accomplished at the Brazilian National Steel
Company in Volta Redonda in less than 100 hours, not counting
warm-up time. This excellent performance was obtained by using
PERT net work analysis of each phase of the rebuild, careful measure-
ment of all work and the preparation of phase diagrams detailing the
numbers of men to be employed on each activity at each point in

the cycle. There is a possibility at Zenica of increasing production
by more than 50,000 tons per year through shorter rebuild times.

The rebuild should be carefully studied and planned to detemnine
the exact numbers of each maintenance craft and the sequence of
work to accomplish each rebuild in one hundred hours or less, 1f
the contracting company is unable to accomplish this, serious con-
sideration should be given to having Zenica maintenance personnel
undertake rebuilds themselves,
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Rolling Mills

The productivity in the blooming mill is closely related to the
even flow of steel from the open hearth, During low production
periods, charging cold ingot results in delays waiting for ingots
to attain correct rolling temperatures, Our survey shows that
appreciable delays are caused by this factor, which would be
corrected to some extent by better open hearth scheduling,

The shape of ingots was recently altered to obtain better blooming
mill productivity, However, the expected increase did not occur,
There is 0 need to study the whole question of soaking pit operations,
rolling methods and shear operations to develop improvements to
actually realize the potential increcsed capacity, There are vari-
ations in rolling methods and declays from a variety of causes which
oould be eliminated through careful planning and control,

More than 10% of productive time on the heavy section rolling mill
is lost through roll changes. Roll changes can be accomplished in
an average of less than one hour when two sets of stands acc used,
This permits new rolls to be installed and adjusted while production
oontinues on the alternate set. This not only results in more pro-
duction time, but also in better utilization of both production and
set-up personnel., There is evidence that on the average 5-7% of
productive time can be regained through using this techaique,

BAUEE PAYRE B ABSOCIATLS
INCORPORATED



Observetions at the various producing locations disclosed
great veriations in the efficiency of production between

the verious plants in the Kombinat, There is every indication
that technical studies and better controls could result in
substantial increases in output with consequent reduction in
oost,
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MATERIALS HANDLING/TRANSPORT (Internal)

We consider matorials handling in basic steel production to be an
integral part of the production process. The operation of cranes

and railway equipment must be coordinated and scheduled in synchro~
nization with production equipment. There is opportunity to incrcase
efficiency in the use of materials handling equipment.

In addition, maintenance of cranes and rolling stock prosemt constamt
probloms. Examplcs were notcd where production was seriously de-
Jayed because of eloctric motor fatlures on cranes which were required
for production. These considerations are discussed in further dotatl

wnder the section on maintenance.,

Reduccd costs and more effective transport can be achioved through the
application of industrial engineering tochniques to the transport of
materials. Trucks should be scheduled in accordance with priorities

te meet production requiremcnts and obtain optimum utilization of equip-
mont. Where rigid schedules are impractical, the use of radio dispatching
eguipment should be considered for locomotives, trucks and cars,

The use of conveyors te replace trucks is being considered at Dobel,
the limestone quarry, and at Bihag. These represent advances in
materials handling technigues but care must be taken specially at
BEhac to see that the prepesed sy stom 1o adeoquate fer the planned in-
e .
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Matl service especially within SOUR Zenics is a prodlem. There

te no regularly schedulod inter-department mail service. This reswits
in considerable delays in transmitting infermation between depertments .,
The Increased use of passenger cars carrying personnel and inter-
efftoe mall within SOURs is an important requirement and should be
serious)y considered.
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QUALITY CONTROL

Censideration of the organizationa) factors related to guality centrel

or0 discussed in the section on organisation, We have cbeserved the
neod for more uniform quality control procedures in the SOURs, This
noed is evidenced by the fact that some SOURs ate using quite sophisti-
osted sampling proccdures, while in other Jocations 100% inspection is
e rule, By making the head of the quality control sector responsible
ond accountable for all quality control procedures, improvement in
offeoctivensss and consequently cost reductions should result,

M present }0% of all open hearth hoats are off-specification, with the
principal reason being inceriect carbom content, The reasens for this
Joek of contrel are difficult to understand since present ocpon hearth
prectice using hgh hot metal charges should mirimice unceoriainties
osneed by wriations in scrap charge, The only pessible canclusions
e that thare is indif foronce 83 10 quality or that quantity of eutput i
omgd .2 sired 1o the oxclusion and detriment of qualiny,

Meost ofi-specilication hoots sppoar %o be in heots de slined for raile
whave the cordben contont I8 critical, When rail heats do net ceniarm

0 spocification they are “diverted® te other Jeoss oritical uees such 80
oDustw ol soctions, marchant hars o csncrete bave, M the high percent
o afl-specilication hoats is cavesd by the dosive %0 maintain Migh outpnit ,
e rai) hoats shauid be schoduled oarly in carh manth 320 hat Givertnd
bouls con o applied againet productias reguirements fov other, dooe
otmgent, gualitios of stesl.

PR POYRSE & BB SSCTES
vibe & OGS TE S




Clossy sheronse % specilication, witheut loes of cutput ie peseible
when warkers s mstiveted i his direction, ndivides! sarninge of
warhers con ond should bo nade to refloet the guelity o well a0

Quankity of evipnt .

We ssoanmend that the Quellty Contred Soster ot the Eambinst joved

o wepmethie lar ol inepostions , tosting snd Qualily sneiyeis proceduses,
e Qualtty Oentrel persennel at cach SOUR weuld be under adminietea-
ten oavirel ot the SOUR bt weuld be sespone ihle toahnisally

aslters ¢ toel pravedusss snd quality standarde disuutly to the

Sanbénet .
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. MOGRAMS INOR IMAIMEINTAION

A COammal

Tho Govelepment of pragpone jor e seiution of Do predions
tdvatilied tn Phase | shouid b sarriod out in sonjunction with

© toom of consultants frem the Yugeslav Contie for Industrial
Ovrpanizetion and Development and Iruce Payns & Asseciates,
nserperated, The initial emphasis should be on the Weining

and dovelopment of cliemt and Contre persennsl, and upon
Plosning and 3¢ . duiing final implomentation te be accemplished,
Panses K1 and 111 must be crrried cut simultanceusly as @ practical
|metier sinee Waining snd impleme Bation will frequemtly overiap
ond on-the 4obd Vaining or guided applicetion of techrological
csnvepts should be an importamt part of the implementation protects.

We sugpest that teams of consultants from BP LA and the Contre
00 sosipned to weark ia separate areas of spocialisation, The
Gree wess of spocialisstion weuld be)

§. Manusl Systoms

8. Cuomgputer Systons and Pregsamming

3. Iubueiel Cagiasering/Orgsnt astien
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e S SIOBEIER



e

s

mmnmmumnwu-.
Moo supge sted i the bedy of our repert,

Realignment should previde for betiar communicetion of informetion
00 well as facilitating the application of the beoot possibie expertise
o soch functiona) area,

The dutics and responsidilities of every position must be clearly
dscumented so that ¢ very individual knows precisely the scepe
ond Jimits of his authority and accountability, This will factlitate
@ocisive action by those concerned who can act and carry out
pregrems confident of thei* own avtherity and responsibility,

We estimate that the design of the arganization, complete in every
@oteil, and the documentation of iuties and responsibilities of

08eh position, will require one year to complete {or a team of

denice personnel working under guidance and direction of the

BPAA consultant team, We fee] that, once principies and procedures
&M% completely understood, Zenica personnel can proceed to
taploment the recrganization without special consulting assistence,

Campvter Sxsiems #nd Programming

The now computer which 1s planned for 1973 should be the contvs)
e of business sysiems, mmlm.dﬂ&-nn
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ond peoseesing dste meke up the Mansgoment Information
Systom, As indicated m the bedy of our repert, 1 is i~
pertant te bogin now for the installation of the new computer,

A growp should be recruited and Wained for this importent

werk wader the Organization Department, A total of twemty
systoms designers and programmers should be recruited and
Weined in systems design and programming for third generation
computers,

™his group should develop a master systems plan, and establish
priarities for the development and programming of systems,
When the computer is {inally delivered programs should have
boon written, compiled and tested 50 that operations can begin
mmediately, 1} compiling and testing of programs is delayed
wnti] after the computer is delivered much valuable time and
enponse will be Joest getting started,

The final decision on computer configuration md peripheral
oquipment can only be made when master systems planning

has been accomplished, An important factor in this area

would be counseling Zenica management on computer acquisition,

The objectives of this program can be stated as follows:

. Treining of Centre personns) 0 develop the capability
to Jead similar programs,

ORAUEE PAYNRE B ASSOCIATES
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1.

Toaining of Bonice perssnnsd o systoms dosign,

Tooining of Bonice personnel in pregrooming, inchvding
COL.,

Dewicpmont of ¢ master systoms plan fer Zenice Kombinet

Duesien of speciiic systems for computer spplicetion,

Programming and teet of computer programs,

Devclopment and installation of systems for scheduling
ond controlling computer projects,

Siace computer technology and programming is t0 & large extent
besed on the English Janguage, all membears of this department
should either speak IEnglish or receive intensive Waining in

English.

Approstimately half the group should receive basic training in
progeemming including COBOL, This will probably iavolve
90ing to special schools either in Ewope, England or the United
Sates. The duration of the training could involve as much as
theoe t0 four months,

SRUECE PAYTHE B ABBOCIAYES
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The group whieh dooe aot PoCeive grogranming Iastruction
should prevesd with the development of the master systems
plan and the dosign of specific systems, One PPLA consultamt
shoudd work in conjunction with twe Centre consultants on this
phase of the program, The Vaining in systems design should be
given by the PP LA conssltant and would consist on three weoeks
of mitial classroom instruction {ollowed by approximately five
menths of on-the-job training, At the end of this period there
should be sufficient expertise developed in client and Centre
personne) to enable them o continue without further specialised
oonsulting assistance,

Mana! Syateps

The development of manual systems should be completaly
sopaate from the development of computeriaed systems and
pregramming. Some procedures cannot be justified for come
puterization and should be continued on 2 mamial basis, Im-
provements and refinement of manual systems should be an
Mum part of the overall systems effort,

Systems design should consider the computer as a tool to be
uwoed when it represents the most effective way 10 process
dota, Systems should net be designed on the presu pposition
of the uee of the computet, The first step is the evaluation

of the needs of the system in terme of outputs, Real needs
aust be determined having consideration lor exception reporting
aet mere acoumulation of data,
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Having identified the neods and the inputs, the most effective
way of processing the data must be determined, taking into
consideration the cost and time frame within which the
information is required, If this involves the use of the com-
puter, the specifications can be transferred to the computer

systems arca for design and programming,

Closely related to the development of manual systems should
be the measurement and control of clerical and administrative
activities, The use of work measurement for clerical activities
will enable management to determine the clerical staff required
and to balance workloads between individual employees and
between sections, The application of work measurement would
involve the recruitment and tra ining of a group of methods
enalysts in work simplification and work measurement tech-
niques, We suggest training for approximately fifteen such
analysts who would develop and install methods, staffing
ariteria and controls for clerical and administrative activities,

As in the computcr systems area the objectives of the manual
systems and control program should bo directed to both training
ond implementation, Specifically the objectives should be:

J. Training of Centre personnel to direct similar assignments,

3. Training of Zenica porsonnel in systems design and work
measurement,

BRYCE FATYTNE O ABBOCIATES
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3. Development and implementation of improved manual
systems,

4, Establishment of staffing criteria for clerical and
administrative operations,

5, Establishment of controls for the effectiveness of

clerical and administrative personnel,

Two Centre consultants should be assigned to this program in
conjunction with a BP&A specialized consultant in systems and
clerical work measurement. The initial training in systems for
the whole group should be the same as that received by the com-
puter systems group., This would involve three weeks of class-

room instruction,

At the completion of the systems training, the entire group should
receive training in clerical work measurement and the development
of systems of control. This would involve an additional four weeks

of classroom instruction,

During the inhitial implementation phase the group should receive
guided application and on-the-job training in systems development
and clerical work measurement, The period of guided application
should be at least ten and possibly twelve months depending on
progress and the degrec of competence developed by Zenica and
Centre personnel,

BRUCE PAYNE & ABSOCIATES
INCORPORATED



E.

a neeri

The development of a strong industrial ongincering department

is essential to the establishment of measures and controls nec-
essary to improve productivity and the utilization of workers

and equipment, The prime objective of the industrial engineering
department should be to make it possible to man all new equip-

ment incident to the expansion plans without additional personncl,

We suggest that a group of forty industrial engineers be trained
in modern management techniques, including work measure-

ment and predetermined time systems such as MTM, Coincident
with training, a master plan should be developed for the organi-
zation of the department and the areas of specialization required,
Time tables should be developed showing the sequence of
departments to be studied and the manpower required for each
study. The schedule should be coordinated with expansion plans
so that personnel will be available &s new equipment is installed,

The objectives of the industrial engineering program should be as
follows: ' '

1. Tsain Centre consultants to be able to direct simjlar programs,

2. Trein Zenica industrial engineers in methodology and
technigues of modern management and control,

BRUCE PAYNE & ASSOCIATES
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3. Develop engincered production standards for a1l production
and maintenance operations including transport and
materials handling,

4, Establish measures and controls of productive efficiency
in all above areas,

$, Establish corect staffing in each of the above areas,

6. Develop motivational techniques for workers whereby
individual productivity is more directly related to
individual income,

We suggest that four Centre consultants work on this program in
conjunction with one BP&A consultant, Initial training would be

in methods analysis and work measurement and would consist of

ot Joast four weeks of classroom instruction, Following the formal
instructions systematic study should be initiated in all areas of
production and maintenance., Each Centre consultant would work

in conjunction with ten Zenica engineers under the direction of

one BP&A consultant, Each group should be responsible for a
specific arca such as the metallurgical section, fabrication section,
majintenance and possibly job evaluation,

The initial engagement of the BP&A consultant should be for a
period of at least twelve months, Evaluation of 1esults
and the degree of competence developed by Centre and Zenica
personnel will then dictate future consulting assistance,

BRUCE PAYNE A ARBOCIATES
INCORMPORATLD









CROANPATIRAL Sutl ACTAS ABRLITY

SR EEE e SREvisi s st TR 0
R R P T PR Y R TR PRI

C'.-ill'u;o--nc--a---ulonl‘

LR LR TTAYTY R PP

0...-‘...-..-‘..-....J-......J

0 ey
. ()
PRANe A

pesssssessesiiitirennsn presssranessinsererannany r.uomu...o........1 sreesvensene

D R P P P Py P Y N TN

|

SSVSURRUIY SURO prvreriebiiniieg e

'I‘nltlilllc’llo!"o-c.o Luap-aooannn-ooovsoJ L.uu..--u‘-u--lu;-J

100 s sy

H
b

., i ] [ R R R T

. p ol eesne e wrny

MAINTE AN &

QUALITY e Advwinisteative Contvel
- o CONYROL

DIVISION oo oo Yochnicsd Contrel




135321
L R D8

SBwat ravRE B 2006 S
HHe SBPO8SIE ®



4.

7.

Soaking pit productivity was carefully recorded and records were
kept of the time each heat was charyed, the time it was avajlable

for rolling and the time actually rolled, Records were also avail-

able of the time for soaking pit repairs and furnace down time, .

Analysis of soaking pit productivity showed a fairly constant incidence
of furnace repairs, Crane delays were also constant and resulted from
the fact that when crane A was unloading a pit at the North end of the
yard, crane B could not load a pit in the same general area without
causing interfcrence, There were no abnormal delay factors affecting

soaking pit operations,

The analysis of soaking times for various heats showed a different |
story. Scmc heats were ready for rolling within 90 minutes; others

required ag much as 240 minutes to attain the correct temperature,

Soaking pit productivity in tons per hour is greatly influenced by soaking
time. When soaking pit productivity was correlated with rolling mill
productivity the two were found to be identical.

Investigation of the reasons for the low productivity of the soaking pits
which seemed closely rclated to rolling mill productivity, showed that

the heats of long duration were caused by two factors. By far, the most
common cause as determined by fuel consumption graphs was the charging
of cold ingots from inventories maintained in the yard, A secondary cause
of long soaking time was delays due to scheduling mill down time, The
difference in the two delays was readily discernible from fuel consumption
records,
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CUMRACTERIENCE OF MARAGIMENT INPORMATION SYSTENS

A WPORME i # changes the prebebiity of menagemem

[ WEIMNUCTS i 1 recommends a Management @BCison.
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CBACTIVES OF MANAGEMENT INFORMATION SYSTEMS

A WRTIATE whore ducisions can be made 10 that perticular
ovents can be shways hendied the Same woy.

[\ INETRUCT where it Cannot initione.

C WNFPORM where it cannot instruct,



CAST STUDY - NUMBMR ONE

PROBLEM: Rolling Mill Production Rates

The production of blooms at the rolling mill showed wide daily fluctuations
a8 well as prolonged periods of low and high production, It was desired

%0 producc on a nearly uniform daily basis so that in-process inventories
were fairly constant, The wide fluctuations in blooming mill productivity
with cornrcsponding increase and decrease in bloom yard inventories caused
delays in subsejuent rolling operations and excessive materials handling
costs, Manogemnent wanted to correct these tituations and eliminate excess

costs,

Aveilable Data.

1. Reporting techniques were initiated in the blooming mill to obtain
oarcfully Jetailed records of the daily productivity with particular

emphasis on the causes of production delays,

The records showed a fairly consistent incidence of delays for mechanical
end elecuical repairs in addition to regularly scheduled inspection and
ropair periods. The magnitude of thesc delays averaged between 5% and
7%. There was little or no correlation between periods of high and low
total productivity and the quantity of unscheduled maintenance,

3. The major cause of non-productive down time was in waiting for hot ingots
to roll. There was a distinct correlation between the incidence of these
delays and daily productivity, It was evident that daily peoductivity was
greatly influenced by the output of rollable material from the soaking pits.
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t Further investigation was made as to why charging cold ingots
occurred at irregular intervals during the year, It was found that
cold ingots were used when open hearth production was low, The

jnventory of ingots in the storage area was increased during periods
of high open hearth productivity, and decrcased when productivity
was low,

10. Comparison of the production of the rolling mills, the soaking pits

with open hearth showed distinct correlation between productivity
in these three areas,

gonclugions

Develop and discuss possible solutions to the problem of rolling mill
productivity, Some possibilities would be:

| Work overtime during periods of lqv productivity,

2. Install more soaking pits.

3. Get additional cranes,

4. Improve rajlroad u;:heduuno.

$. Improve maintenance scheduling,

6. Schedule maintenance for periods of low open hearth productivity,

7. Roschedule opon hcarth maintenance to produce more oven flow of
steel production,
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CAST STUDY - NUMBER TWO

PROSLIM: Pemalties for late invoice payment

The Jacrge steel] company regularly pays penalties for late payment of invoices
of 4,000,000 dinars per year, The management feels that this is an added
0ot which should be eliminated,

Available Doty

J. The procodures for purchasing materials and payment of invoices are
as follows:

A putchase order is placed 10 buy materia) from » Joca) vendor,
The order specifies the quantity and quality of material and the
terms of payment,

Copies of the purchase order are sent 10 the vendor and 10 the
SOUR purchasing section,

When the material arrives at the plant receiving department

the inspection department is notified to inspect the material o
soe that the quality received conforms to the purchase contract,
A recoiving report is prepared for the quality and quantity of
material. This usually takes up to twenty days,
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The receiving report is forwarded to the raw materials
bookkeeping section where the prices are extended for
the unit price and quantity received. This requires
two to eight days,

The receiving report is then forwarded to the SOUR purchasing
section where it is compared with the original purchasing
order for quantities and unit prices and posted to financial
inventory records. If all is in order a payment authorization
is forwarded to the clearing department. This requires six
days on the average,

The clearing department checks the authorization and determines
whether the vendor has payments due to the company, If all

i8 in order the papers are approved and forwarded to accounts
payable,

The accounts payable section sends the payment order to the
benk which then pays the supplior, This requires one additional
day,

Genreral ladgof entries are also prepared in the clearing section
ond forwarded to bookkeeping. This takes six days,

Central bookkeeping processes the general ledger and forwards
the the supplies department, which processes and forwards it
10 the machine posting section. This requires one day in each
depariment or a total of two days.

GRVEL PAYTNE B ABSOCIATES
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o The total time from the receipt of material until the vendor
receives payment is from thirty to thirty-six days and
frequently longer if the cash position is not favorable,
The result is that many suppliers invoke penalty clauscs
in their contracts which is the reason for the large volume
of penalty payments,

Lonclusion

In considering possible solutions, disregard any delay due to shortage of
cash, Concentrate on ways to speed up the system,

Possible approaches may include:

‘.

Use of computer more extensively,
Work more overtime,
Meke additional copies of receiving reports.

Eliminate some of the departments now participating in the process,
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CASE STUDY -~ NUMBER THREE

PROBLEM: Maintenance for Rolling Mills

A large steel company wishes to keep all costs to a minimum. Since the

cost of maintenance labor is a very large item employing 3,560 employees,

it offers opportunities for cost control, Furthermore, there is a shortage of

skilled maintenance workers, There are vacancies for 282 skilled workers

and new equipment will still further increase the need for new employecs,

Avajlable Data
) 8 The distribution of total maintenance personnel is shown in Table 1.

4.

The current maintenance division is thc largest single area,

The breakdown of the current maintenance division is shown in
Teble 1I. There are a total of 74 persons in documentation, preparation
of work orders and record keeping, 791 are in mechanical maintenance

and 449 in electrical maintenance,

The rolling mills are selected for further study since together they
constitute the largest single maintenance group. The further break -
down of personnel is shown on Table HI,

The old and new rolling mills are not Jocated together and are separated
by a distance of approximately four kilometers, The sites are connected
by railroad tracks, and by paved roads.
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The labor pool is composed of individuals who can perform a variety
of maintenance tasks including mechanics, welders, plumbers,
truck drivers, etc,

Observations of maintenance personnel in the rolling mills show that
there is at least 30-40% idle time, This is occasioned by the fact
that with the exception of the labor pool, personnel are assigned to a
particular mill,

Gonclusijons

Suggestions for possible solutions for discussion are:

4.

8.

Work more overtime during emergency shut downs,

Improve ttansportation facilities so that men can be more easily
transported between mills for emergency work,

Assign fewer men to fixed locations and enlarge the labor pools.,

Measure the routine work carefully and assign men on the basis of a
full day's work.

Maintain a highly mobile flexible crew to serve in emergencies.

Measure and schedule preventive maintenance so that full work loads
are maintained at all times.
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MAINTENANCE ORGANIZATION

Technical Services Section
Current Maintenance
Mechanical Repair Section
Electrical Repair Section
Energy Production
Instrument Repair
8pare Parts Control
Othor

Total

SRUCE PAYNE & ARBOCIAYES
INCOmPORATES

&1
},3M4
670
406
664
181
16
87
3,560
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CURRENT MAINTENANCE DIVISION

Coke Plant
Sintering Plant
BRlast Furnace
Open Hearth
Rolling Mills (New)
Rolling Mills (Old)
Forge

TABLE 1}

Recumentetion Mechonical  [Eleclricol  Iotel

19
12
12
10

74

ORUEE FAYNE & ARSOCIATES
INCORPORAYED

67
83
164
172
117
2

791

33
48
74

108
85

449

110
131
257
247
237
187

1,314




CURRENT MAINTENANCE - ROLLING MILLS

Documentation

Mechanical Lead Men
Mechanics Blooming Mill
lubricators Blooming Mill
Mechanics Rod Mill
Lubricators Rod Mill
Crane Maintenance
Labor Pool

Sub-Tota)

Electrical Lead Men
Electricians Blooming Mill
Electricians Rod Mill
Electricians Wire Mill
Cranc Maintenance
Labor Pool

Sub-Total

GRAND TOTAL

PRVCE PAVANL B ABSBOCIATES
INCONPORATE D

TARE I

MewMill QML  Ictal

17
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24

17
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