
SAFETY MANAGEMENT: maintaining the safety margins - an integrated approach.

A brief overview by Mr Georges Rebender, Central JAA Operations Director
The philosophy and practice of aviation safety is best understood by approaching it in a  systematic and logical manner – in fact in the same manner by which it is achieved!
The Operator, who holds ultimate responsibility in terms of passenger and third party safety, is not a stand-alone entity, but interacts with other entities, which are peripheral  to its core activity.

The following schematic illustrates the main inter-actions:




                         



Therefore, any safety achievements and improvements made by an Operator will not only be dependent upon its internal safety/quality system, but also on how all the interfaces are managed, in order that  the synergy between the operator and the other essential elements comprising the civil aviation system are enhanced.

WHY SAFETY MARGINS?

All systems depend, to varying degrees, on human performance which is, as we all realise, susceptible to error. Thus, any complex interaction cannot always be expected to perform perfectly every time.  If the safety margin is “eaten into” or otherwise eroded, safety levels decrease; if the safety margin is allowed to decline to zero, or  even become negative, then the likelihood of an accident occurring becomes a statistical certainty.  In other words, an accident will definitely occur, eventually, the only question is when.
Let us take a simple example: - driving a car.

Whilst driving in traffic, a careful driver always adjusts the distance between his car and the one in front, so as be able to perform an emergency stop without bumping into it!

The distance between the 2 cars, is constantly managed by the driver, through a combination of basic ‘’drivership’’, “roadcraft” and “experience”, which all add up to plain common sense. Frequent adjustment of the cars’ speed and relative position are necessary to take account of constantly changing environmental and physiological conditions such as visibility, wet roads, speeds, traffic volume and day-to-day driver human performance (which may be affected, for instance, by fatigue, etc.).  Driver spatial awareness and overall levels of alertness are important factors, too.

If one drives too closely, at high speed on a wet road, to the car in front, which suddenly stops, a crash is inevitable, because the safety margin is inadequate for the prevailing situation.

However, if the driver maintains appropriate spacing for the prevailing conditions, then he/she will be able to stop the car under all circumstances.

In summary, the driver should manage and maintain safety margins at all times so as to cope with variable driving conditions.

In the aviation field, where interactions are somewhat more complex, there is an ever increasing need to expand safety margins.

UNDERSTANDING SAFETY MARGINS.

Prior to entry into service, the aircraft certification process, in conjunction with an operational evaluation of the aircraft are utilised to establish appropriate safety margins.  Apart from purely technical parameters and considerations, human performance and environmental variability are also taken into account (man/machine interface, crew workload in both normal and abnormal /emergency situations, operations in adverse meteorological conditions, etc.)

As a direct result of this process, safe operating procedures and limitations are derived, evaluated and established, forming the basis of the Operator’s Operations Manuals. Thus, the Operator is provided with safety margins by the manufacturer and regulatory authority for operating his aircraft.

Operating a modern and complex aircraft requires that the crew fully understands the rationale as to why safety margins are needed, how they are derived and how important they are in everyday operations.

Considering some accidents, one may think that a lack of understanding of safety margins may be causal, such as:

· Lack of understanding of the aircraft icing design and certification parameters could lead to the exposure of the aircraft to adverse meteorological conditions beyond those which it is certified to be operated within.

· Lack of understanding of the structural margins and certification techniques involving the anticipated use of rudder on large transport aircraft, in the dynamic case, may, likewise, lead to a serious hazard.

In summary, an enhanced communication and liaison process between Operators, Aircraft Manufacturers and Regulatory Authorities would bolster the understanding of safety margins, as applied to aircraft operations, throughout the industry.   

MANAGEMENT OF SAFETY MARGINS BY OPERATORS IN ORDER TO MAINTAIN AND IMPROVE SAFETY LEVELS.

The operator may be faced by two principal safety processes:

· A specific internal process (flight safety program, risk management, quality system, etc…)

· An interface process with external bodies/entities which contribute to both individual and collective operator safety levels.

Internal process.

All Operator safety functions, comprising operational control, staff training, aircraft continued airworthiness, quality systems, etc., are effective only if they are inherently part of the established Company safety culture.

At each level of the organisation, right from the very top downwards to the lowest levels, all staff must share the conviction that flying is always an unforgiving and uncompromising activity.

Therefore, the relentless pursuit of the goal of increasing safety is the only sustainable attitude.

A “no blame” culture encourages free and open communication between management and staff – essential to knowing what is going on in the organisation, the elimination of fear and the establishment of trust.

An effective safety margins management system needs to be introduced.  This may be based on a process whereby the operator assesses the risk of a particular aspect of the operation, making any necessary changes to reduce the level to an appropriate one, and it is supplemented by a closed loop feedback process, so that the effectiveness of any change together with the day-to-day experience can be fully taken into account.
Restoration of a particular area of the overall safety margin requires the fundamental cause of the issue to be identified, trends to be analysed, and permanent corrective actions implemented.

Flight data monitoring programmes are extremely valuable tools to detect deviations and enable the restoration of the safety margin in a non-punitive atmosphere.

In summary, one may conclude that an effective safety culture is vital and it must be based on  sound foundations, and chiefly amongst these are: risk awareness, risk management, effective communications together with a non-punitive culture.  
Risk analysis may benefit from advanced concepts, such as the virtual accident concept (see annex).
This concept suggests that, where an occurrence or incident analysis reveals that an accident was prevented in large part simply by a healthy dose of good luck, then this event should be subjected to a thorough investigation - in fact as deep as if the accident had really happened.

One example may be provided by the issuing of a JAA Operations Directive, linked to the usage of certain de-icing fluids.  This was as a result of a near accident and involved the jamming of the elevator surfaces of a turbojet aircraft by the accretion of frozen, water diluted de-icing fluid residues.  This case, very fortunately, did not result in an accident by virtue of the fact that the accreted residue melted at 100ft on final approach, thus avoiding  the need to flare  the aircraft  via the trim wheel!  Consequently, an Operations Directive was recommended to be sent to all operators in order that measures could be taken to avoid the accretion of fluid residues, thereby avoiding a potentially hazardous situation which could have led, in less fortuitous circumstances, to an accident.

External process.

In order to be effective, the safety management process must benefit from the interface between the Operator’s management and other entities.  It must be a continuous two way process.
Reporting systems, mandatory or confidential, will help outside parties to detect adverse fleet trends, and to initiate corrective product continuous airworthiness measures, or product operational engineering improvements.  In this way, not only does the operator benefit from these product safety improvements but also the rest of the operators of that product, too.

Safety organisations, by their capacity to straddle different safety cultures and integrate them into a common process, perform a most valuable role by the further enhancement of the safety of passengers and third parties.     
SUMMARY AND CONCLUSION
This has just been an extremely brief overview of the underlying principles of commercial air transport safety. 
As we are all aware, the subject of aviation safety is extremely interesting, vital to the prosperity of our industry and for future growth.  
The design of aircraft, together with the comprehensive integration of their flying control systems, structures, engines and autoflight systems are getting better all the time.  Aircraft maintenance is facilitated by onboard recordings and diagnostics.  Operators are more global in their outlook, Air Traffic Management continues to make huge strides towards coping with increased levels of traffic (no pun intended!).  All this, and many other things too, are helping safety to be enhanced.
On the other hand, safety will be compromised, if we allow it, by other insidious factors such as forgetting lessons learned the hard way, complacency, over-reliance on safety margins and modern technology.  Costs, whilst they must be tightly controlled these days, must not be allowed to become the only arbiter in operational considerations.  The correct balance between risks and costs must always be maintained in order to have a healthy industry – not easy!
Provided we always remain open and receptive to learning from experience and always striving to improve safety levels, then we, as an industry will succeed.  

If we don’t, then the result will be intolerable.
Safety must remain paramount.

Georges Rebender

August 2002
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