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Summary.

As everybody knows maintenance is necessary in the steel
plant, and the aim is to find the right balance between
maintenance efforts and delay cost.

Due fo the complexity of measuring maintenance efficiency
we developed an empirical Maintenance Index. This index
is based on the BSE-BestPractice-Dafabase.

Having analyzed our cost situation we identified that
we were foo much on the safe side. This was also
expressed by the Maintenance Index of BSE. We
spent foo much money for only an incremental im-
provement in availability. Consequently we saw a
huge cost saving potential without losing availability.
This was the sfarting point of our Maintenance Cost
Management project.

We considered four main directions:

® Maintenance strategy and organization
@ Mainfenance personnel

@ Risk & spare part management

® Maintenance procedures

We have already achieved 2 million Euros of the
expected annual savings of 8 million Euros.
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Maintenance at Mini Mills -
effective, but also efficient?

Introduction.

Badische Stahlwerke GmbH (BSW), one of the most pro-
ductive Mini Mills in the world, reached more than 2
million tons (metric) per year with two 90 tons (metric)
conventional EAFs. It is well known that Badische Stahl-
Engineering (BSE] is using the developed know-how for
boosting productivity of ifs customers.

More than a year ago we have started a mutual project —
called Mainfenance Cost Management [MCM| - to inve-
stigate if the maintenance efficiency really pays for it or if
there are potentials for improvements without loss of pro-
ductivity. This project is supported by our Best Practice in-
vestigation, which is carried out continuously by BSE and
gives information about cost and operation figures of more

than 40 Mini Mills.

The paper will show the key results of our MCM-project
and will give answers to the questions which typically arise
in the implementation of such a cultural change.

® How to measure efficiency in maintenance?

@ How to organize maintenance — cenfralised or
decentralised?

® How many people are needed on shifte

® Which procedures and methods are applicable in
maintenance?

The example of the Maintenance Cost Management pro-
gram shows that maintenance can be improved without lo-

sing neither efficiency nor falling info the productivity trap.

Key performance figures
(KPI) of mini mills.

BSW - located af Kehl/Germany — is a socalled Mini
Mill dating from the 1970s, which was the era of Willi
Korff. It operates two Q0 fons (metric) electric arc furnaces
[EAF) and two 5-strand billet casters. The produced steel
quality is for wiretods and rebars for concrete reinforce-
ment. In 2006 the plant achieved an annual production
of 2,068,000 tons (metric) of billets with a net annual
operating time of 321 days, which results in a daily
output of 6,442 tons (metric) of billets.
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Figure 1: Rolled Products all employees (without apprentices)

Maintenance is one core process in the steel indusiry with
a high leverage on availability, productivity and cost.

Figure 2 shows the link of these three major KPls. It
would be nice to have a formula to determine the optimum
between availability, productivity and cost.

To get a right picture of the maintenance cost a split info
direct and indlirect cost is necessary. The more you invest
in direct cost, the more your indirect cosfs should decrea-
se. The cost optimum is given by a super position of both.
Our experience — gained through more than 200 consul-
tancy contracts worldwide — shows that most of the plants
are running either far above or far below the opfimum.
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Figure 2: Maintenance Cost Curve

Experience also shows that maintenance is like a black
box. Compared to the production where every minute,
every ton is tracked by some kind of ERP-system and is the-
refore transparent for the management, maintenance gives
a lot of space to hide investments (capex), time and cosfs.
This is mainly caused by the complexity of the key figures
of maintenance and due fo the fact that in the past main-
fenance was not given a high priority. This has changed in
the course of the last few years.

The following table shows the main KPls in operations. The
most frequently applied KPIs for maintenance are availabili-
ty, delays and specific cost per fon. lost production is in
general not considered but in a strong market situation like
foday it is the decisive factor.

Production view Maintenance view Financial view

© Heats per day o Availability o Conversion cost
o Tons per hour/day/year o Planned downtime
o Yield 0 Delays - volume related
o kWh/t o Frequency of incident = €/US § per ton
0 0/t o Duration per incident
o Electrode kg/t L+ - time related
0 P /RS TFFT = €/US § per time
o BBC rate
0w
_—?—"

differentkPi'sexist but it is difficult to find
indicators for an efficient maintenance strategy

Table 1: KPls in operation

The planned scheduled downtime and unplanned delays
should also be reported as lost tons (metric)/h respectively
lost contribution margin Euro,/US$. The complexity of mea-
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suring the efficiency of maintenance is expressed in figure 3.
Besides the mere maintenance cost types (like costs for per-
sonnel, subcontractors, and spare parts) production figures
like operating time and productivity determine the most
common efficiency figure for maintenance: cost per fon. To
achieve real efficiency the mainfenance strategy needs to
be adapted to the market situation, which means to mana-
ge both direct and indirect costs.
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Figure 3: Cost drivers in maintenance

Generally speaking two different scenarios exist:

® In case of a limited market it becomes crucial to
reduce expenditures for maintenance in order to
reduce direct costs.

® Whereas in a strong market it might be worthwhile
to spend more money for maintenance in order fo
obtain a higher availability and therefore an increase
of production (see figure 4).
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Figure 4: |evers of maintenance cost

in Steelmaking
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Out of an empirical investigation which is based on the
best practice database of BSE, we fried to link different
KPI figures of production and maintenance. Therefore
we defined the so called Maintenance Index, which

is calculated by “total costs for maintenance” times
"total operation time” divided by “the square of the
annual production”.
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Figure 5: Maintenance Index of melt shops

The bubble size represents the Maintenance Index. Less
than 0.05 is a good level, while a value between 0.05
and 0.1 marks the midrange, and above 0.10 there is a
big potential for improving maintenance efficiency. From
the traditional point of view either the specific maintenance
cost or productivity is considered for measuring the efficien-
cy. But the comparison of both would be difficult due to the
direct link of both figures (figure 3). The Maintenance
Index overcomes this problem. Still we know that with only
one metric, maintenance cannot be compored. However,
it gives a first impression on which level a company is po-
sitioned.

BSW had a Mainfenance Index value of 0.068 when
starting the MCM project. With the total cost for mainten-
ance at this point, an annual production of 2.2 million
fons [metric) would have been necessary to reach a
Maintenance Index of 0.05. Or in other words the direct
mainfenance costs needed fo be reduced by 5 million
Euros in the melt shop, while 8 million Euros had to be
saved in the entire plant.

Result of the maintenance
cost management program.

Since BSW runs ifs melt shop and rolling mills on an out-
standing level of productivity and availability, the target
was fo decrease the maintenance cost without losing the
high productivity level. An internal interdisciplinary team
was formed, consisting of representatives from production,
mainfenance and controlling.

Which issues have been considered by the MCM team?
For our plant BSW we determined four main directions:

® Maintenance sfrategy and organization

® Maintenance personnel

@ Risk & spare part management

® Maintenance procedures

Besides these main directions safety, quality, environment
and invesiments are further factors which must not be ne-
glected. These directions have a significant influence on ef-

ficiency even if they cannot be directly transformed into
cash.
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Figure 6: Main levers for efficiency in maintenance

The historical maintenance strategy of BSW was focu-
sed on a decenfralized mainfenance organization in order
fo have short distances and a better information flow bet-
ween production and mainfenance and therefore to push
productivity. However, the conceptual view on maintenan-
ce and equipment of the entire plant was resfricted, which



is more focused with a decentralized maintenance structu-
re. Based on our experience we decided fo esfablish a
matrix organization which combines the advantages of
both systems. As a consequence we reduced our shift
maintenance personnel from 11 to 6 [mechanics and elec-
fricians) and introduced a day shift pool. The 6 people on
shift are responsible for two production lines from scrap

yard, EAF, LF to CCM.

The main farget of pooling the former shift personnel is to
organize most of the work on day time more efficiently.
We also see the potential to in-source more subcontracted
work. It is our experience that our own people are doing
the work more efficiently and better controlled.

Therefore a cost reduction is possible by just organizing
the work in a different way. This is of course not applied fo
cleaning work. We understand mainfenance as a core
process in steelmaking and hence our sfaff has more re-

sponsibility and accountability on the maintenance tasks.
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The right risk management philosophy leads to a high
availability and productivity with adequate costs. In the
past BSW heavily relied on preventive (time based) main-
tenance activities.

The big advantage was a top availability of the plant.
Since we made good experience with this strategy and
with the defined exchange intervals, the optimizing of the-
se intervals was not in the focus.

Our main target was highest productivity and availability.
This thinking was one reason for soaring of direct mainten-
ance costs. During the course of the MCM project we
changed this strategy.

By using the experience of our people and also applying
risk analysis techniques we were able to change from @
pure time based strategy o a condition based strategy.
Thus we have extended the life cycles of the different parts
and also optimized the scheduled downtime due fo less
maintenance activities (see also procedures)A

BSE Consulting
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Besides these changes our spare part philosophy is an es-
sential part of our risk management. Critical spares, which
have a long lead time like transformers, special bearings
efc., are on stock. We also increased the involvement of
our purchasing department for buying spare parts and
ordering subconfractors.

This enabled us fo reduce the purchasing prices for spares
and services significantly. For smaller spares or minor
orders we signed master agreements with our suppliers,
so that supervisors or warehouse workers can order at
special prices on their own without reinvolving the
purchasing department.

The procedures in maintenance activities are
® planning

@ inspection

@ repair

@ improving

@ monitoring

Our experience shows that inspection and repair are the
main focus in most of the steel plants. "Get the mill run-
ning” is the goal. That may be very effective but is not au-
tomatically efficient. Efficiency is only possible with a good
work planning, continuous improvement of equipment and
monitoring of the processes.

We are convinced that planning is the key to success.
Since the planning of the scheduled down-days was and
is one of the strengths of our steel plant, we started to

change the cycles in 2006.

We had a 10 hour down time every week for cleaning,
inspection and repairs. By changing fo an alternating cy-
cle (10h -5h-10h-5h weekly down-day) we had no negati-

ve impact on availability.

On the 5 hour down-day cleaning and smaller repairs are
carried out. A prerequisite for a better planning is the
knowledge of the required time for repairs. Therefore we
intfroduced the time recording for our fitters and electrici-
ans. The time is predefined in our ERP-sysfem.

The success of the maintenance strafegy, the organization,
the risk management and the procedures depends on
qualified and motivated personnel. Therefore we alrea-
dy involved our management team at a very early stage
of the MCM project to create commitment.

In the next step we formed two teams, an analysis feam
consisting of engineers and managers 1o investigate the
cost and maintenance processes and a creafivity team
consisting of supervisors from shopdloor level to gather in-
formation and ideas from the workforce. This enabled us
fo involve "everybody” from fop-management to shop floor.




Of course the communication of all changes and improve-
ment measures was done fo the next hierarchy level af an
early stage. The communication with our workforce was
essential fo create awareness and understanding fo be suc-
cessful in this change process.

Due fo organizational changes by pooling of personnel,
the required skills and capabilities changed as well.

Besides the existing special knowledge of the mechanics
and electricians a broader qualification became necessa-
ry. On a short term perspective the pool people should ser-
ve both the steel plant and the rolling mill, as well as auxi-

liaries.
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Figure 7 shows the expected results of the MCM project.
The main cost reduction areas are:

® Improved risk management

® Reduction of planned down time

® Maintenance dayshift pool

® Optimization of maintenance work

® Spare part management

We have already achieved cost savings of 2 million Euros
in 2006 and expect the big step when changing the
organization in 2007. All measures applied for improving

maintenance cost went without losing productivity or

availability.

SAVINGS IN EURO
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Figure 7: Expecied results of the MCM project
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