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FOREWORD

This is one of a set of five final reports, each one describing the results of a task
performed under Contract NAS 9-11189, "An Engineering Study of Onboard
Checkout Techniques." The five reports are as follows, all dated March 1971:

Task 1: REQUIREMENTS ANALYSIS AND CONCEPTS (IBM NO.
71W-00111)

Task 2: SOFTWARE (IBM NO. 71W-001 12)

Task 3: ONBOARD MAINTENANCE (IBM NO. 71 W-00113)

Task 4: SUMMARY AND RECOMMENDATIONS (IBM NO.
71 W-001 14)

Task 5: SUBSYSTEM LEVEL FAILURE MODES AND EFFECTS
(IBM NO. 71W-00115)

The nine-month study was performed by the IBM Federal Systems Division at its
Space Systems facility in Huntsville, Alabama, with the support of the McDonnell
Douglas Astronautics Company Western Division, Huntington Beach, California.

Technical Monitor for the study was Mr. L. Marion Pringle, Jr., of the NASA
Manned Spacecraft Center. The guidance and support given to the study by him and
by other NASA personnel are gratefully acknowledged.
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INTRODUCTION

A Failure Effects Analysis (FEA) was previously performed in support of
Task 1. Its results appear in the Task 1 Final Report. This Task 5 Final Report
contains an expansion of the FEA for the following subsystems:

• Guidance, Navigation, and Control (GN&C)

• Data Management

• Communications

The level of detail previously reported under Task 1 for other subsystems
is considered sufficient for clear understanding. The procedure employed herein
is similar to that of the earlier analysis, except that a distinction was made
between "single" and "multiple" failures. The term "multiple failures" implies
completE+ loss of the function under consideration. A description of the baseline
subsystems is also contained in the Task 1 Final Report.

Generally, this FEA, coupled with other results, indicates that no failure
modes exist which invalidate the onboard checkout concepts. It is worthy of note
that the analysis was conducted at the component level, commensurate with avail-
able Space Station subsystem design definition. It is, therefore, recommended
that a future effort be undertaken to expand the FEA to the signal level, with
accompanying piece part level design data, for the purpose of eliminating, or
insuring detection of, residual single-point failures.

The results of the FEA performed under Task 5 are tabulated in the remain-
ing pages of this report.
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