Maintenance Member Checklist and Questions
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Introduction.  The maintenance member evaluates the mechanical condition of the aircraft involved in the mishap.  You may also be called on to comment on depot quality assurance, possible design deficiencies, depot management, and overhaul, acquisition, or modification philosophies.  Further, you may be asked to work with the medical member to consider human performance factors, which may have affected maintenance personnel.   You have been selected to serve on this board based on your expertise in the mishap aircraft.  You will be expected to objectively assess all logistical factors, both human and aircraft-related, prior to and throughout the mishap mission.  The questions, which follow, are designed to help you assemble data and develop a strategy for pursuing the “machine” portion of the investigation.  Your principal areas of interest include:

· qualifications, proficiency, and training of maintenance and servicing personnel.

· communications between maintenance personnel and the aircrew.

· mechanical condition of all aircraft components throughout the mishap sequence.

· special stresses on maintenance workers (time of day, weather, mission pressure, etc.)

Common Challenges for the Maintenance Member.  There are two types of mishaps where your task is particularly difficult:

· a mishap with no survivors and no obvious cause; and

· a mishap which, on the surface, appears to be due to a straightforward “operations” problem (pilot error, etc.).

In the former case, remember there are only a finite number of reasons why an aircraft ceases to fly.  Your job will be to identify (or rule out) the mechanical reasons -- loss of thrust, loss of lift, structural failure, fire, and so forth.  In the latter case, it can sometimes be difficult to step back and consider how a minor mechanical problem, even something as simple as a “nuisance” caution light, can lead to aircrew errors and the eventual loss of an aircraft.  If any system is degraded in any way, some flight regimes can make that degradation potentially far more serious.  Keep an open mind, and keep as much emotional distance from the mishap sequence as possible.  Remember: a safety investigation is designed to prevent recurrence, and you are crucial to the success of that mission.

Maintenance/Servicing Human Performance Considerations.  Although “human factors” traditionally have been a matter of concern when examining aircrew performance, they are equally applicable to the logistics side of the equation.  Topics to be considered in cooperation with the flight surgeon may include physiological, psychological, psychosocial, or anthropometric problems for maintenance personnel.  

· Physiological problems may result from pre-existing illness, “self-imposed stresses” like alcohol or intoxicant use, fatigue, or excessive heat or cold.

· Psychological concerns include maintenance training or skill and knowledge.  Issues of training, perception, attention, perceived stresses, fatigue, possible drug use, and life styles may warrant investigation.  

· Psychosocial concerns include supervisory issues, communication, peer influences, and various personal and community factors.  

· Even ergonomic concerns may be identified as possible factors in the mishap.  Inadequate strength or inappropriate tool design to properly accomplish a task are examples.  

Checklist Technique.  Make copies of the checklist.  On one, take down all information you are able to develop from totally factual sources (flight data recorder output, examination of aircraft documentation, wreckage analysis, etc.).  Then, take a clean, blank checklist to each interview of a participant in the mishap sequence.  Once they have been given the opportunity to “tell their story” (see Chapter 7 and Attachment 5), use the checklist as a guide for further information gathering.  Following the interview, make sure you can account for and resolve any discrepancies between the witness’ recollection and the information you obtained from factual sources.  The checklist, which follows, is geared toward materiel failure factors, but also addresses a limited number of working conditions and supervisory issues, which may suggest deficiencies in human performance.  In general, these are the kinds of issues that will come to light in the course of the investigation, rather than being immediately recognizable.  Should any of them appear to require closer examination, discuss them with the rest of the board before proceeding.

Component Failure:

Describe any component(s) of the aircraft that failed or malfunctioned during the course of the mishap:

What was the reason for the failure or malfunction?

Name and describe any component(s) of the aircraft that was or were inoperative before the mission.

Aircraft Structural Failure:

Describe any aircraft wing, fuselage, tail, appendage, or other structural failure that occurred during the course of the mishap:

What was the reason for the structural failure?

Support Equipment.  For each of the following items of support equipment, describe any problems, which may have increased workload, caused delays, or otherwise resulted in untimely or inadequate support.  Briefly explain each answer:

· Electrical power cart:

· Towing equipment:

· Weapons (loading procedures or equipment):

· Refueling equipment:

· Oxygen-servicing equipment:

· Communications equipment:

· Other maintenance equipment:

Servicing Resources (Field Working Conditions).  For the following resources, name the specific type of resource and describe its availability, quality, quantity, or any other attribute that may have affected the mishap sequence of events.  Indicate any problems induced, such as causing delays, frustrations, or malfunctions:

· Fuel:

· Engine oil:

· Hydraulic fluid:

· Aircraft availability:

· Parts availability:

· Ordnance (including release and suspension equipment):

· Tools:

· Oxygen:

· Pressurized air:

· Other:

Logistics System Considerations.  Comment on each of the following as observed in the supporting maintenance organization, or through examination of operational and failed equipment as appropriate:
· Depot quality assurance:

· Design deficiency (non-cockpit):

· Depot management:

· Overhaul philosophy:

· Acquisition philosophy:

· Modification philosophy:

· Risk acceptance (appropriateness, level at which decision was made, involvement of the using command):

· Other:

Unit Supervision Issues.  For each of the following, note discrepancies from accepted standards, or instances where accepted standards may be unsatisfactory given the mishap scenario:

· Manning levels:

· Shift work:

· Technical Training:

· Quality of instruction:

· Quality of courseware:

· On-The-Job Training:

· Quality of supervision:

· Appropriateness of task to level of skill expected/required:

· Training Management:

· Quality Assurance:

· Line Supervision (quality, knowledgeability):

· Technical Data (currency, quality, usefulness, convenience during performance of tasks):

· Individual Worker Issues (qualification, discipline, work habits, etc.)

(Note:  Any individuals who participated in or could have been involved in the mishap sequence should be immediately identified to the flight surgeon for 72-hour histories and appropriate toxicological testing.)
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