Reliability Program Guidelines

The following factors need to be recognized by management and engineering personnel in order to guarantee a sound reliability program.

a. Quantitative reliability requirements must be based on sound mission analysis and achievable within the current technology. Numerical requirements are expressed in probability of success for mission reliability and mean time between maintenance actions (MTBMA) or time to first failure for hardware reliability.

b. The proposed design should show, through accepted prediction techniques, that the predicted reliability values are at least equal to the allocated requirement.

c. The Reliability Program Plan outlined in MIL-STD-785/1543 or the ASC Integrity Program specifications establish guidelines for the contractor(s) to perform each of the reliability tasks required by the Statement of Work.

d. Proper analysis programs should be set up early to identify potential design weaknesses. Some techniques for this purpose are: reliability, predictions, thermal analysis; parts and equipment derating; failure modes and effects analysis; sneak circuit analysis to ensure that potentially hazardous electrical paths have not been incorporated into avionics/ electrical subsystem design; and worst case parts tolerance analysis to ensure that failures are not induced by tolerance accumulation.

e. A test program is required to develop the mature design before release of the production configuration. This may be referred to as a Reliability Growth Program or Reliability Evaluation Test or a Durability Life Test. The prime purpose is to determine and correct deficiencies caused by design, workmanship, and parts. This part of the reliability program should be aggressively pursued to identify, isolate and correct deficiencies. The test program should utilize techniques such as random vibration, and combined environments (altitude, temperature, humidity, and vibration) to accelerate potential failure modes. The growth testing concept is used to mature the design during the Engineering Manufacturing Development phase, before the production design is frozen.

f. The Integrity Programs provide guidance on test conditions and procedures for reliability tests for systems and equipment. Other test programs such as environmental qualification, subsystem, and system tests are also used for reliability information. The extent of required testing depends on the associated risks to the weapon system and the resources available. Each program must be carefully tailored to the resources available, the planned schedule and the allowable risks for the program.

g. Test programs are designed to discover deficiencies which are unforeseen or cannot be accurately predicted during analysis and design. Proper emphasis on failure analyses will allow corrective action to be incorporated before large quantities of equipment are produced and will eliminate or minimize costly retrofit programs and schedule delays.

h. A reliability data collection program must be set up to make sure that not only the status of equipment can be followed throughout the life of critical components, but also to allow prediction of mission accomplishment, availability of systems, cost estimation and supportability.

i. Failure definitions should be established and placed on contract. The definition should include software faults (if the system has software).

j. Mathematical models must be set up and maintained to allow decisions to be made regarding Engineering Change Proposals, follow-on procurements and changes in mission.

