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A world leading producer of
Manganese alloys
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ALLOYS,
ORES AND PEOPLE.

ERAMET

“Safety barriers & bow tie”

Presentation includes
a short introduction to:

Danger

Hazard

by: Bjgrn Kolbjgrnsen

Safety first, for all, always



Our basis for the safety work (and other tasks)
Some have this basis (often associated with the BBS approach):

_t You should focus on unsafe aciions/behavior since they are believed to
a4 be the majority (80-2G%0) of the reasons accidents occur. (failure of man) e

But you can choose to raise the question:

ga=—a== |S there a reason beneath the unsafe behavior/ failure of man?
We choose to see it this way:

MTO — Man, Technology, Organization
System approach;
— the interface between man, technology and organization

MANGANESE

Organization &

management
(incl. economical and
technological frames)

ASU [el0L

Behavior
(the individuals choice)

L1 Man Makes mistakes and prevents errors

1 Tech nology fails (people are trained to recognize technical failure)
LI Organization Latent errors

Safety first, for all, always



Bow- tie and safety barriers

Working with safety we have to address the total risk, and
| acknowledge the complexity of our activity.

Danger

MANGANESE Hazard

Consequence

The bow tie and our safety barriers gives a god illustration of
what we do to prevent an accident and to reduce the
consequence.

Safety first, for all, always



Safety barrier

O Physical barrier:

* Safety systems and equipment (i.e. Gas detection system, deluge system)
e Alarm systems

= e Shutdown systems

* Physical protection, (i.e. walls, PPE)

O Administrative/ operational / organizational barrier:

Inspections and safety checks

Check of work execution

Verifications

Emergency procedures and organization

MANGANESE

Physical barrier is often dependent on persons as an
Important player (to activate, deactivate, control, etc)

Barrier

Safety first, for all, always



MANGANESE
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Barrier system illustrated in the bow tie

Function: Function:

- Reduce probability Reduce consequence

MANGANESE

Barriers can prevent or reduce the probability of an accident or reduce the
consequence of an accident

Safety first, for all, always



MANGANESE

A simplified barrier — system as an example
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Barrier system:

Rules/norms

Training

Procedures — work instr. and traffic
Safety lining in MC ladle
Ladle/lining inspection

Safety clothes (flame retardant fabric)
Emergency shower

First aid

Medical treatment

Barrier function:
Protect people from
burns by liquid metal

CoNoOOkWDNE

Accident:
Burn trough in MC ladle
liquid meta] hits person

Starting point:

Worst

consequence.

\ J \ ) \ ] \ J
: Y Y !
Nature of the barrier:  General Specific Spe'cific General

Safety first, for all, always

Death

(due to burns of
31 degree)
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Barrier — independencies and relations

MANGANESE

It is important to ensure the independency of the barriers,
one failure must not take out the hole barrier system.

Safety first, for all, always



Definitions

Remark: These definitions are “boring” but important when we are going to use
safety barriers to manage safety risks.

- Definitions:
Barriers are measures deployed to prevent a chain of events form occur

- 2
P Barrier function
reason

MANGANESE

" Barrier system

Bar”er measure
+
Barrier efficiency
perform
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Barrier system

Barrier system:

Rules/norms

Training

Procedures — work instr. and traffic
Safety lining in MC ladle
Ladle/lining inspection

Safety clothes (flame retardant fabric)
Emergency shower

©ONOORWNE

MANGANESE First aid
Medical treatment .
Barrier function:
Protect people from To all the 9 system elements we
burns by liquid metal must set performance standards

Safety first, for all, always



T0o sum up

S— Danger
R Hazard
Consequence
“Working with safety we have to address the total risk, and acknowledge the complexity of our activity.”
MANGANESE

MTO:

“MTO has a system approach addressing the interface between man, technology and organization
and deals with this complexity.*

by: Bjgrn Kolbjgrnsen

~~-

Safety first, for all, always



