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What is an Overhead Refractory?

� Many class overhead refractories as the roof, 
dome or upper vertical section of a vessel.

� Mining Underground, protection is required for 
any unsupported vertical or horizontal ground any unsupported vertical or horizontal ground 
1.5m above normal man working height. 

� In some cases in refractory this may not be 
enough e.g. Seal Pot, Combustion Chamber

� The definition we will use for this Paper is any 
refractory above 2m.



Overhead Refractories

� Nearly 100% of all Plant Owner Refractory End 
Users are faced with the issue of overhead 
refractories.

How do we respond and deal with this?� How do we respond and deal with this?
� How do we define overhead?
� What are the practical parameters?
� How do we define manageable risks?



Defining Overhead 
Refractories

� Falling overhead refractories have been 
the cause of many fatalities and serious 
injuries in the refractory industry.
Any refractory being in a Vertical, Angled � Any refractory being in a Vertical, Angled 
or Horizontal orientation that is above 
the height of a person standing upright.

� Any Material that has the potential to 
free-fall from any orientation of a 
distance greater then 0.5 of a metre.



Risk & Consequence

� Overhead refractories are ranked as a 
significant risk during any refractory 
maintenance projects.

� Personnel exposure, and to a lesser extent � Personnel exposure, and to a lesser extent 
infrastructure exposures, are the defining Risks.

� In most cases fatal and/or serious injury, 
significant infrastructure damage, generally 
resulting in unwanted process loss.

� Schedule and cost over-runs.
� Human consequence. 



Methods of Control

� Many methods of control are available to 
plant owners to deal with these issues. 
Today we hope to provide an overview 
and a discussion point of proven and a discussion point of proven 
effective methods and alternatives that 
are currently available to the refractory 
industry.



Control Methods

Elimination

Substitution

Engineering

Administration

PPE



PPE

� Type - Hard Hat / Safety Helmet
� Suitability - This type of control is more suitable 

to bumping your head than any sort of protection 
from falling debris and is only effective if you can from falling debris and is only effective if you can 
control where the overhead refractory will fall, 
and the size of the falling refractory.

� Effectiveness – Not very
� Ranking 5th



Administration

� Type – JSA, Procedure, Method Statement, 
Policy

� Suitability – All forms of documentation are 
required for any overhead refractory control, required for any overhead refractory control, 
they are only suitable if the controls are effective 
and followed

� Effectiveness – relies on compliance
� Not a physical barrier
� Ranking 4th



Engineering

� Type – Scaffolding, props, structures, removable roofs, 
nets

� Suitability – Very suitable in most circumstances. The 
biggest issue with this form of control is how it is installed 
without exposing personnel to falling refractory. Secondly, without exposing personnel to falling refractory. Secondly, 
in most cases it will still leave some overhead refractory 
exposed.

� In the case of removable roofs, when entering from the 
bottom, the walls are still considered overhead refractories.

� Effectiveness – Very effective if properly installed and 
covers the entire exposed area, and if walls are not lined.

� Ranking 3rd



Substitution

� Type – Lancing (Gunning), Hot Box’s, shell removal & 
Refractory replacement externally

� Suitability – This depends mainly on the operational 
requirements of the Kiln / Furnace. These repairs are only requirements of the Kiln / Furnace. These repairs are only 
temporary and at some point entry to the vessel will be 
required.

� Effectiveness – Very effective from personnel safety view 
point, due to non exposure as no person has entered the 
risk zone.

� Ranking 2



Elimination

� Type – Demolish Everything – Remotely
� Suitability – In some cases this is the perfect 

control; send a robot into the vessel and operate 
the machine using cameras. No person enters the machine using cameras. No person enters 
until all refractories are removed.

� Effectiveness – Very effective in a total reline 
situation

� Ranking 1st



Remote Controlled Demolition



Remote Controlled Demolition



Remote Controlled Demolition



Elimination

� Type –Inflatables & Protective Structures
� Suitability – Lower or raise a Balloon into the 

vessel, inflate, perform work, deflate and remove. 
Adaptable to nearly all applications, suitable for Adaptable to nearly all applications, suitable for 
repairs, or total relines, very safe and efficient.

� Effectiveness – Total Elimination
� Ranking Equal 1st





Inflatables & Protective Structures

� For the purpose of this exercise we will call an 
inflatable O.P.S (Overhead Protection System)

� OPS removes the need for personnel to enter a 
vessel to construct overhead protection. vessel to construct overhead protection. 
Elimination of Risk.

� OPS designed to conform to almost any shape and 
size. No gaps.

� Removes dust, fumes and airborne contaminants, 
through positive/negative ventilation controls.





Inflatables & Protective Structures

� Provides a constant and controlled positive 
pressure point to all surfaces that the OPS makes 
contact with. (100kg/m² per Kpa of internal air 
pressure) pressure) 

� Prevents freefall of materials/debris in the first 
instance (elimination).

� Can provide continuous ongoing data in relation 
to any movement of refractory with load up 
monitoring facility.





Inflatables & Protective Structures

� Inflatables (OPS), are designed to prevent free-
fall of materials. This is achieved by exerting a 
controlled positive pressure to all surfaces the 
OPS comes in contact with.OPS comes in contact with.

� Eliminating initial movement.
� The systems are preventers and not arresters.
� Zero exposure to personnel.



Ways of reducing risk of falling 
refractory

� Preventative maintenance – Pull it out before it falls out
� Controlled cool downs – Will assist with reduction in 

thermal shock and cracking of refractory, also damage to 
anchors is unlikely to be sustained during cool down.anchors is unlikely to be sustained during cool down.

� Develop good welding practices for anchors – Majority of 
anchor failure is at the weld when corrosion is not involved.

� No flashing or drive in anchors on overhead refractories –
Using these methods of repair are effective for shutdown 
durations and cost reduction but can be very dangerous for 
future maintenance activities. Avoid cosmetic repairs.


