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ATTACHMENT 2
APPEIDIX 1T

RELIABILITY 'PROGRAN PUQUIREMENTS FOR

COSMIC RAY DETECTOR EXPERIMENT (£152)

1.0 Introduction

These requirements implement the applicable portions of NPC 250-1,
Reliability Progrenm Provisions for Space System Contractors, and
other lMSC reliability requirements. The contractor shall develop and
implement a reliability program in accordance with the requirements
contained herein,

NASA reserves the right to employ independent reliability assessment
contractors which will function as technical advisors to NASA in the
capucity of decignated NASA representatives to:

a. Asscss the systcm and subsystem contractors' and subcontractors'
reliebility program effectiveness,

b. Assess and evaluate independently the reliability of the spece
system and elements thereof,

2.0 Reliebility Progrem Plan

The contractor shall prepere a Reliebility Progrem Plan to serve as tae
master planning and control document for the reliubility program, Tais
plan shall detail the approach and stepwise produce (including cost and
scheduling data) by which the contractey intends to ensure compliance
with the provisions of these requirements in general and the specific
requirements of the contract,

In addition, the preliminary submittal of the plen shall include the
following informetion:

a. A description of how each reliability task shall be accomplished
and by which organizational element.

b. A Reliebility Progrem Schedule showing completion dates of relia-
bility tasks, major program milestones, and reliebility documentatio1A.
submittal dates. S

c. A complete manpower and cost assessment showing numbers of man-
months applied for each month of the contract duretion. These should be
further broken down to show how much effort is being applied each mecuth
to each specific reliability task.
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The prelininury plon shell be submitted with the coniractor's response
Lo the request for proposnl, The preliminary plen, with spproprinte
mod! fientions dleected by the NASA representative, shell be subnilled
yor anpproval we Lhe fined plan,

3.0 Fallure Mode, Effect, and Criticality Analyses (¥MEA)

As an integrel purt of the early desipgn process, the contractor shall
develop projected mnalyses for the system to determine possible modes

of failure and their effects on mission success. The primary objective
of . these anelyses shall be to discover critical feilure arcus and remove
susceplibility to such feailures fro: the system., These enalyses shall
be a major consideration in design reviews and shall also provide an
importunt criterion for test planning and use time (or eycles),

The contractor's FMEA effort shall have emphasis pleced on defining
those feilure modes inherent in the equipment design, for contributing
to design improvements, end for estiublishing r’quircmcnts for Lesting
procedures.,
3.1 FMEA Reports T :
The FMEA report shall include the following data:

a. Higher design level FMEA date

b. Application of FIMZA data

¢. Desipgn and enginecering data upon vhich the FMEA data are based.
The contractor sliall submit with the FMEA report a complete setl of
engineering druvings, design data, end all other such data utilized in
the preparation of the FM:A and required to perform a thorough review
and critique of the FIEA data,
" 3.2 FMEA Preparation
The basic objentives of this activity shall) be to identify modes of
failure in the equipment that could ceuce severe degradation or loss
of &n equipment mode of operation, equipment function, and to make
recommendations for an appropriate corrcctivc action or provide justifi-
cation for retaining modes of failure.* This effort will be initiated
as an integral part of the carly design process.
The following basic date elements ghall be corsidered in the FMEA:

a. Item/function identification

b, TFailure definition - X . g IR

c. Failure effect

¥ The FMEA shall alsc considér hazards involved in the crew and |
spacecraflt interfeces, :
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d. Tiuwe to have effect (if applicadble)

e. Deteetion method (4f applicable)

f. Recomnended corrcetive nction or Justification
3.3 Level of FMEA Effoxt

The contractor's FMEA effort shall be directed toward discerning the
principal and most probeble causes for degradation or feilurc of
cquipment functions. 9ne merpower level considered necessury by the
contractor for satisfying this level of effort shall be estimated in
the contractor's response to the request for proposal, along vith a
detailed listing of the erces, materiels, functions, and asscmblies
which are proposed to be inclaided in the FMEA effort.

4,0 Design Review Progranm :

The contractor chall esteblish and conduct a formal design review
program in nccordance vith paregrevh 7.0 of the statement of work.

This review shall include a comprehensive critical asudit of all pertinent
aspects of the design, perticularly its reliebility. Participation shall
be interdepartmentel, including personnel from design, fabrication,
reliability, quality varts application, and other areas of the
contractor's orgonizetion, as well as NASA representatives (at the
discretion of the cognizent NASA installation),

The contracltor shall vrovide notification Lo the cognizant NASA instal-
Jation or its designated representntive, when so delegated, 15 days in

advance of each review, as to the dete, time, location, and descriptive
information on the review. :

Design review reports, including a listing of representation at the
review, a statement of ections to be taken, and responsibility shall
-be provided to NASA vwithin 15 days after the review meeting.

5.0 Failure Reporting and Correction

The contractor and subcontractors shall employ a strictly conirolled
system for the reporting, analysis, correction, and data feecdback of
all failures and malfunctions that occur. This system shall emphasize
reporting and analysis of all feilures and malfunctions thai occur,
regardless of their aprarent megnitude, so that timely and appropriate
evaluation, corrective and preventive action, and.follow-through can
be accomplished by ccznizent design, fabrication, quality, and/or

field pcrsonnel : -
A failure is defined as the inability of 'a system, subsystem, component,
or part to perform its required function within specified limits, under
specified conditions for a specified duration.
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JFailure reporting to NASA M3C shell be initieted by the contracilor
comneneing with end-itenm tests, such ws prodelivery ucceptence, and

continuing until the article has been delivered., The contracter shall
report all failures regerdless of the circurcstences under whicnh they
oceur,

-~

5.1 Feilure Report Submittal

The contructor shall report all failures to NASA M3C by IM3C form 217k
FIAR (failure investipgation analysis report). These reports shel) L«
completed and forwarded by U, 8, Airmail within L8 kours after the
failurc is isolated. A copy of the form shell be transmitted <o the
following address:

Problem Assessment Enginecering, Unit 763
P. 0. Box 58L08
' Houston, Texas 77058

A copy of the form shell be provided to the delegated residen? Govern-
ment agency.

fignificunt failures shall be rcported by telephone to WASA MiC wit=in
2h hours of occurrence to the following centact point:

NASA Preblem Assessment Engineering Unit
Telephone: Area code T13 932-h511
Extension 3443 or 3440

9.2 Failure Analysis and Corrective Actions

Failure analyses and rccoﬁmcnded corrective actions shall be subni-<ied
to M3C within 10 working days after the initial notification of th=
failure,

6.0 Testing and Reliability Evaluation

The contractor shall esteblish a testing program during the design
and development process for evaluating the system reliebility and
the performance characteristics of the equipment under actuel/
simulated mission conditions., :

In general, testing should be directed towerd assessing the perfor—encs
capability of the hardware toward identification of potentiel fell-res
which are not revealed in design reviews end reliability enzlysesz.

Tests shall be planned using statisticel design of experimert tecinigu:zs,
insofar as practicable, end shall be conducted under leveis of ezvircr-
mental stress and for periods of time appropriate to the rurpose <f t:s

test. Tests should be designed to accomplish the following:

a. Verify design performance inciuding reliebility eni 1life

- expectancy



¢ b, Identisy unexpected interactions among components
c. ldentify feilure modes, reflecting desipgn weaknesscs and defectls
in muterials, workmanship, and quality control

6.1 Preparation of Tcwtlng Duta

The contractor shall prepare a sepnrvtc test plen, test procedure, and
test report for each test in its testing program and shall review and
approve those generated as a part of Lest programs of subcontruactors
and suppliers, All test plans end procedurcs shall be cubject to NASA
review, As @ minimun, these docwaents shall include the following:

a. Tcst plen shall state test objeetives, the test item, number
of specimens to be tested, environmental end performance conditions,
teosting time or cycles, ellowable maintenonce, logging requirements, ’
menner of unalysis end utilization of test results, disposition of test
speeimens, retest requirements, and definition of fallure.

b. Test procedures shall prescribe steps to be accomplished in
detai) and scquence, test equiprent to be used and calibration require-
menis, layoul and interconnection of equipment, and safetly practices
(for equipment and personnel) to be observed.

c. Test reports ghall reference the test procedure used and shall
include the pertinent test plan as an appendix. Formal reports of ecach
test shall be issued as early as practiceble following completion of
testing. '

The qpélificution test plan and qQualification tesﬁ reports shall be
submitted to NASA )SC for review and approval as Type I docunment,
Prior to testing; the test plan shall be approved by NASA M3C.

7.0 Limited Life Progrem

The contractor shall identify those components whose operating or calendar
life is such that there is a possibility of performance degradation during
the cxpected use spen of the components., Replaccement or refurbishment
points shall be established which assure edequate remaining life for the
components. Equipment logs shall be maintained for all time/cycle
sensitive components. Entries shall be complete and self-explanatory

and shall include, but not be limited to, the following:

a, Mgterinl nawe

b. Material nurber

¢. Date o manufacture
d. Life limit

The contractor shall submit =& proposed 1ist of time/cycle sensitive
components to NASA. gL
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8.0 Meterials Progrun

The conlrector shall, as 2 general policy, sclecl nuterials for Lhe
pystem on the basis of proven quelification of cuch n.’«xihl for its
upplicution(s). Every effort shall be nede to select items wiroady
qualified to pertinent specifications and to use the nminimun jracticatle
nmuber of styles of euch generice

type. Epecifications covering protective packeging requirerernis shall
be prepared, where applicable, All such nateriels specificellcns szall
be available to the cognizant NASA instollation for review.

8.1 Nonmetullie Materiels Progronm

Nonmetallic matlerials used in the experiments equipment shelld neet the
‘flammability and outgassing requirements of MSC-PA-D-GT-13.

The contractor shall estublish, at its instelletion, Lonnivnrt matexiels
enginecrs vho will be responsible for revicwing meterials proilems o
formulating and submitting devistion requests to NASA. The contrac-or
shall) prepare a Nonmetallic Muteriels List for subnittal to «nd apzroval
by NASA M3C

Thc contractor shall not pcrform nonmetellic materiels flemmedility
offgussing testing.,

9.0 NASA Materials Application Problens

The contractor shell establish a program for problem reportirg uti’izic:s
AR

NASA materials quality and epplication problem ALEZIS (MTC
form 863) to perform the following tesks:

a. On receipt of a problem ALERT from NASA 15C, the ccntrac
-shall initiate the immediate investigation for usege and significe:
the problem item identified by the ALERT in its in-house prczram e
that of its subcontractors end suppliers.

[I‘ *r
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b. Subsequent to the start of acceptance testing, wher inves<iIge-
tion discloscs known or suspected usage of the prbblem iten IdentiZiel
in the problem ALERT, unsatisfactory condition report (FIAR) shell e
issucd against each element of progranm eguipment having such usegs.

The FIAR shall be resolved eand closed out in conformance to esteblizihzi
program procedures.,

9™ enam

¢. The contractor shall provide a documented respcnse on eexl ALZF7
investigation and resolution to NASA M3C contracting officer withi:z
30 days of receipt of ALERT with copies to the ALZRT cooréizstor [MZT !
Beginning 30 days prior to the mission FRR to which the heriwvare Iz
assigned and continuing through launch, nmininum-time communicatico-zei-:z
(hand cerry, telecommunications, TWX, visit, memorandum, et>.) szell ::
utilized for timely distribution of advance copies of ALERIS beirn:z
, transmitted to the contrector for immediate investigation end rezly.

s
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The reoponne chall Indicote or provide (a) conformed, suspeeted, or no
usage of the problem item, (b) problem anulysis, recommendations, or
corrective nctlon evecompliehed to resolve the problem, und (¢) identifi-
cot.on of ivsued unsoatisfactory reports, aus applicable,

10,0 Reliability Docunentution Requirements

The contractor shall report on the progress of the relisbility program

and cach tosk therein on the sume schedule as the reporting of overall
technicul progress, The reliabiliity report may be submitted as a

scpurate section of the regulwr periodic progress report and shall include
information on the following for the reliubility programs of the.contractor
and subccntractors:

a. Technical progress of the reliabllity program including sicnifi:
cant eccomplishments ond milestones reached .

Al

b Reliability problem arcas and enticipeted reliability program
slippages end their effects

¢. Revised schedules for work and significant program events in the
succeeding reporting period

d. Significont decisions and actions having impact on the relia-
bility effort and their effects on the progranm

e. Pertinent technical date, reports, and swmmarics

f. Current menpower levels applicd to reliability tasks
Reliability documentation is -to be submitted as follows: cne copy to the
contract technical monitor, two copies to the contract designated relia-

bility monitor, und one copy to the contracting officer.

The docunmentation categories for approval, review, and information are
as follows:

a. Type I - ﬁocumentation to be submitted to NASA MSC for approval

b. Type II -~ Documentation to be submitted to NASA MSC for review,
NASA MSC has the right. to disapprove this type of document.

c. Type III - Documentation that is maintained &t the contractor's
facility but which shall be available upon request by NASA MSC for
information or review N



Docuoment

Reliability I'rogream Plan

Monthly Reliobility
Progress Report

Design Revievw Reports/
Minutes

FMEA

Qualification Test
Plan and Report

Nonmetallic Materials
Plun, Tests, und Lists

Failure Reporis

Time/Cycle Sensitive
© Components List

Time/Cycle Sensitive
Components Equipment Logs

Type

1T

I1

1I

Il
I1

I1I

-

Subnittu) Date

00 days after contract award

With monthly progress report
15 days after review meetling

3 months after contract avard ¢

60 deys prior to test (plan)
30 days after test (report)

30 days after contract avard

As required

30 days ufter contract award
and revised as necessary

Implemented with initiation
of processing of applicable
components and materials
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