Human Factor Analysis and Classification System

This brief, along with the associated slide presentation Human Factor Analysis and Classification System. Since 1988 mishap rate overall has declined within the fleet.  When mishaps occur teams of various experts go out to analyze them and provide lessons learned and feedback to fleet personnel, naval systems commands and original equipment manufacturers.  Over the years checklists have been developed from mishap analysis for various evolutions, equipment failure rates have declined and improved personnel training have all helped to reduce the mishap rate.  

For simplicity this brief will focus on afloat mishaps.  The most common cause in afloat mishaps for the last five years has been personnel error; or human causal factors. Historically when a mishap investigation board identified an operator as a casual factor in a mishap, the official report would state personnel error.  To reduce the mishap rate still further, a new method must be implemented to examine and identify those human causal factors.  Mishap investigations must begin to look specifically at operator human error and develop a framework around which mishap investigations and intervention programs can be developed.  

Current methods of reducing the mishap rate have focused primarily on leadership, training, policies, modernization, and operational risk management.  New methods stressing human casual factors have been developed where a focus is on the operator’s operating environment.  In searching for those dominant factors present in the mishap operational environment, the human factors analysis and classification system (HFACS) was developed.  HFACS takes all those influences within an operating environment and puts them together under one of four comprehensive two tier categories.

1. Unsafe Acts

a. Errors 

b. Violations

2. Unsafe Supervision

a. Inadequate Supervision

b. Supervisor Violations

3. Unsafe Crew Conditions

a. Medical

b. Crew Resource Management

4. Organizational Influences

a. External

b. Internal

Unsafe Acts, the first Level I category, is further broken down into Level II categories:

1. Errors - simply mistakes or unintentional acts, and

2. Violations - intentional, deliberate behaviors that break established rules.

The second Level II category is Unsafe Supervision.  The Level II categories are:

1. Inadequate supervision - similar to errors, but are instead unintentional mistakes or failures by supervisors, and

2. Supervisory violations - deliberate rule breaking or disregard of authority by supervisors
The third Level I category is Unsafe Crew Conditions.  The Level II categories are:

1. Medical - includes everything from lack of sleep to personal stresses that make an operator unable to function in his or her capacity, and 

2. Crew resource management - includes poor crew coordination or ineffective communication

Organizational influences the last Level I category includes the following Level II categories:

1. External - factors controlled by sources outside the Commanding Officer’s control, such as, budgetary allotments, etc., and

2. Internal - factors controlled by the Commanding Officer or his/her subordinates, such as watchbill assignments.

For illustration, a hypothetical mishap using a four step procedure will be analyzed.   The fictional Mishap Investigation Board will identify the causes of a mishap and an investigating officer will use his/ her subjective judgement to evaluate the human casual factors, and then develop a framework around which an intervention program.  The four steps are:    

1. Identification of human casual factors for each influence affecting the operator in his/her operational environment. 

2. Develop intervention strategies.  Intervention strategies are those methods that can reduce the likelihood of mishaps occurring through reduction of the human factors present onboard any ship.

3. These interventions are then implemented and monitored for effectiveness.

4. After some period, the interventions must be reevaluated to ensure their effectiveness.

Hypothetical Background: A US Navy ship collided with another vessel just after sunset in a high-density traffic area. Visibility was clear, wind and seas were negligible, and ship’s speed was 25 knots. The oncoming OOD, (20 - 24 watch), arrives late for watch because he overslept.  He does not stop in CIC to review the status as required. This was the OOD’ s fourth watch as a qualified OOD.  The Commanding Officer’s  night orders stated, “report only contacts with CPA’s of less than 1000 yards,” vice the 10K yards stated in the standing orders. About 20 minutes after taking the watch, CIC reported a contact 30 degrees off the starboard bow at 25,000 yards.  Six minutes later CIC again reported the contact’s bearing as 030 relative at 17,000 yards with a CPA of 200 yards on the starboard beam in about ten minutes.  CIC then recommended a course change to starboard to open CPA to 1500 yards to port.  The OOD does not respond to CIC’ s recommendation and becomes focused on trying to determine the contact’s target angle.  The contact had several white work-lights illuminating the deck and obscuring the running lights.  After observing the oncoming vessel for five minutes, the OOD determined he was looking at the approaching vessel’s stern and that this was an overtaking situation.   He orders a left rudder to overtake the other vessel on what he determined to be it’s port side.  The target angle was in fact about 340.  As the U.S. Navy destroyer swing to port, the OOD sights the other vessel’s port running light.  The oncoming vessel had a right rudder on for a port to port passage.  The Conning Officer orders a hard right rudder.  The OOD calls the Captain in his sea cabin and he got to the bridge ten seconds following the collision.  A hypothetical mishap investigation board was then convened and makes a determination on the cause. The Naval Safety Center does not make these determinations. 
1. In this hypothetical example, the CO and his key subordinates failed to implement and adhere to established procedures.  The mishap investigation board also identified these human factors as primary contributing causes in the collision.  

2. The OOD was not properly prepared mentally or physically for watch 

3. The OOD did not acknowledge CIC’ s recommendations

4. CIC did not request the OOD acknowledge their recommendation

4.   Vessel’s excessive speed at night in a high density traffic area
The investigating officer’s investigation agrees with the mishap investigation board’s above conclusions.  The OOD was not prepared mentally or physically for watch. The Level I category, an Unsafe Crew Condition.  The investigator then determines the Level II Human Cause Factor, Medical or Crew Resource Management.  The Officer made an error in judgement by violation standing procedure, being rested and prepared. Therefore, Medical is the Level II Human Casual Factor.

 
By not providing the proper feedback on CIC’ s recommendation the OOD improperly supervised the bridge - CIC team.  A Level I category, Unsafe Supervision.  Next the investigating officer used his/her subjective judgement to decide if the mishap  resulted  from inadequate supervision or was a violation.  The OOD’ s actions were determined to be unintentional because he was experiencing some confusion.  Therefore, the Level II Human Causal Factor was Inadequate Supervision.

The standard operating policy that the OOD will acknowledge all recommendations was not fully enforced within the command.  That is an Organizational Influence, a Level I category.  The problem could have been controlled within the organization, therefore it was an Internal, Level II Human Casual Factor.

Transiting a high density traffic area at 25 knots was considered by the investigating officer as an Unsafe Act, Level I category.  It was not in violation to any rules or regulations, so it was determined an Error, Level II.


Not a single cause, but the combination of causes contributed to this mishap.  Obviously the identification of human factors is subjective, meaning that to various degrees different causal factors will be identified by different investigating officers.  The Naval Safety Center presently does all Human Factor Analysis and Classification.  In the future, individuals more familiar with the ship and the circumstances surrounding a mishap will use their best subjective judgement in identifying the human cause factors.

At The Naval Safety Center, we analyzed all Class A mishaps (1 million dollars damage/fatality) from 1992 to 1998 and found some interesting human casual relationships. Unsafe acts were identified in 91% of all Class A mishaps during the seven year period.  The second leading human casual factor was unsafe supervision at 84%; followed by unsafe crew conditions at 56 % and organizational influences at 38%.

The next step in doing human factors analysis is to “fill in the holes of the Swiss cheese model.”  This is done through intervention strategies, meaning the development of methods that when implemented will break the chain of missteps leading to a mishap.  Intervention strategies will then lead to safe(r) operations and a working environment.

1. The following are possible intervention strategies recommended by our investigating officer. 

2. The OOD was not properly prepared mentally or physically for watch.  The commanding officer should ensure training is conducted through out the ship and that standards are enforced. 

The OOD did not acknowledge CIC’ s recommendations.  Watch team training should be a standard part of the ship’s qualification process. 
3. CIC did not request the OOD acknowledge their recommendation.  Again, watch team training. 
4. Vessel’s excessive speed at night in a high density traffic area.  Fleet commanders could impose speed restriction.
The Naval Safety Center is in the process of developing recommended changes to OPNAVINST 5100.19C and the Mishap Investigation Handbook that provide guidance on identifying human factors in mishap reports.  Hand in hand, it is necessary to provide responsible investigating officers the training required to identify human causal factors in mishaps.  This brief is part of that effort.  Finally, we must analyze recurring causal factors and develop intervention strategies that can be applied throughout the Fleet.  We are presently analyzing causal factors for electric shocks and back injuries and intend to provide recommendations as a result.


HFACS is a comprehensive framework that can be used to identify human casual factors in all mishaps, both past and present, and provides a means to develop intervention strategies.  The bottom line is that HFACS is a tool used to reduce the number of mishaps throughout the fleet.  For further questions, please contact the Afloat Directorate of the U.S. Naval Safety Center at (757) 444-3520, DSN 564-3520

