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Dofasco Background

A Major North American metal solutions
producer

A Annual revenue approximately $3 Billion

A Produce approximately 4.5 million tons of

Proo

uct per year

A Sup

nly to automotive, manufacturing,

construction and packaging customers

A $5 Billion equipment replacement value
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Electric Arc Furnace




DOFASCO

Qur product is steel. Our strength is people.

Central Shipping
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Chall enges of the |

A Inflation raised costs while market prices
dropped

A Globalization

I High quality Asian imports available at low price
I Buyer 0s mar ket

A Profit formula changed:

I From: Price = Cost + Profit Margin
I To: Price i Cost = Profit Margin

A Shareholder value substantially eroded

A Created an urgent need to improve results
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Responding to the Changing World of Maintenance

A Dofasco conducted global benchmarking
research on:

Industry maintenance and reliability practices
Predictive maintenance technologies
Information systems

|
|
:
I Reliability methodologies
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The Research Findings

A No single country, industry or plant had
developed comprehensive best practices

A Pockets of excellence existed

A Reliability improvement efforts were
Inconsistent and short lived

A Information systems (CMMS, PdM) fell short
of user expectations

A Equipment repair cultures were dominant
I Rather than asset reliability cultures
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Dofasco Response

A A solution to the changing world of
maintenance required a Reliablility Driven
Maintenance focus

' Asset reliability business process
Maintenance & reliability practices
Enabling technologies

|
|
:
| Sustained corporate commitment to reliability



DO FASCO

Our product is steel. Our strength is people.

The Results
100 %
30% P_roactlve 80%
% Total Maintenance
Maintenance
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Reactive
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The Results
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The Results

Quality increased from 76% yield to 91%
90 /
85
% Prime
Yield
) N/

75

70
Then Now



DO FASCO

Our product is steel. Our strength is people.

The Results

Reductions achieved through voluntary attrition

12,500

# of
Employees 7,000

3,460 1,700

Maintenance Maintenance
employees employees

Then Now
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The Payoff

A Winner of two prestigious maintenance awards:
I Best use of Innovation and Technology in Maintenance
I Best Maintenance for a Large Plant

A Most Profitable North American producer in their
sector

A Ranked as #1 worldwide manufacturer in their
Industry by Dow Jones 2 years running

A North American benchmark for World Class
maintenance practices and technologies
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Dofasco Maintenance Culture

AHi storically Dofascoods
department:

I Repaired broken equipment

I Or preferably, prevented equipment from
breaking

A Majority of attention was to:

I Improve trade repair skills
I Optimize time based equipment overhauls

| Better use of advanced planning & scheduling
tools

guili pment Repair Cul't

AR E
Asset Management Cul t

2 N
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Asset Management Culture

A Higher market demands

I Quality
I Price
I Delivery

A Increasingly stringent safety and environmental
regulations

A Equipment becoming increasingly complex
A New research on modes of equipment failure
A New computer and diagnostic technology

A New failure paradigm



DO FASCO

Our product is steel. Our strength is peaple

Agenda




DOFFASCO
Our product is steel. Our strength is people.

New Failure Paradigm

New definition
Failure starts here of failure

Potential :  Equipment not
Failure : performing intended
- : function

Functionally failed

E = P'F
(o) Interval

& " el
definition

- Equipment
Condition

broken
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The Reality of Falilure

A There are six failure patterns

<20% time based >80% random
ill 4% III 7%
o ANNRRRRRAARNAA A nmm
Bathtub Condition Related
2% |I| 14%
I
Age Related Random Failure
5%
68%
Fatigue Related Infant Mortality

The majority of failures are random, not time-based
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Typical Current Situation

|
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Scattered - > Inconsistent

knowledge actions
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Preferred Situation

business process actionable consistent
and practices knowledge action

Consistent organized Information System o
way to capture and provides easy access > g
use Knowledge & to a Common at

Information Knowledge

Repository The Right Time
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Integration with OSlsoft PI

OSISOft 1 Asset
>

""" Management

P I 1 Work Order
Management

i Planning &
Scheduling

I MRO Materials
Y Procurement
9 Tasks and Jobs

9 Personnel &
Trades
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Integration with OSlsoft PI

Lubrication analysis

Plant process signals  ....ccceveuaes >
Vibration analysis

Infrared thermography

1 Applied RCM
Motor circuit analysis 1 Condition-based
Non-destructive testing =x=x=x=x===== management
1 Rules-based
diagnostic
RCM analysis ... p engine

Aladon tool kit :
9 Indicator-based

job triggers
Operator rounds
Visual inspections
Mechanical
inspections

1 Performance
.............. > ana|ysis and
tracking
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Integration with OSlsoft PI

OSISOft 1 Applied RCM sse
DCS """ > PI > q CZZdition-based i ! 'I?\/Ian:;gement

management 1 Work Order

1 Rules-based M EG T
diagnostic 1 Planning &
engine Scheduling

1 Indicator-based 1 MRO Materials

job triggers

1 Procurement
Performance
' analysis and { Tasks and Jobs

tracking 1 Personnel &
Trades
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Case Study:

Using Pl Data Collector to Improve Equipment Reliability
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«#3 HCH Information Workzheet - [THFSWING]

Reference: |THFS'I.-“-.I1NG

Azset |Tap Haole ¢ Swing Cylinder System

Approved |:| Audit Trail |:|

|Funt.:tiunal Failure |Failure Mode

|5A

Failure Effect

[
ar

EQ

urnace tap hole face builds
p during casting.

weing Cylinder fails to
roperly position mudgun
ylinder over taphole.

M

once the furnace taphole has been drilled, motten
ron is relessed to atmosphere, and pours into the
frough runner system. As the molten iron is

-

released, it sprays over the existing equipment

urnace tap hole erodes
during normal use.

uring normal furnace operation, and when the

urnace iz tapped, the flow of motten iron travels
ver the tap hale refractory. Ower titme, the tap hg
efractary lining erodes, and folloves zame as

Caving Cylinder hydraulic
=yatem fails.

0 be analyzed seperately.

Swving Cylinder extend
Cylinder limit fouls.

ver time, the releaze of molten irvon spray from th
urnace tap hole, settles on the Swing Cylinder
wtend limit, and eventually melts the limit switch.
ext Swing Cylinder sequence,

An RCM analysis was done to identify the

maintenance prog

ram for this asset
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One of the Maintenance activities identified was an On-Condition task
to determine tap hole face condition with survey equipment.




