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SECTION c.18

REACTION CONTROL SUBSYSTEM

c.18-1



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DaTa:
ASSESSMENT ID: RCS-103 BASELINE [
NASA FMEA #: 03-2F~101020-3 NEW [ x ]
SUBSYSTEM: FRCs
MDAC ID: 103
ITEM: HE ISOL a & B VLVs
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsSA [ 3 /1R ] [ P ] [ P ] [ P] ( ] *
oA [ 3 »f1R ] [ P [ P] [ P] ( ]
COMPARE [ / ] [ ] ( ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ P] [ F ] [ P ) [ A]

(ADD/DELETE)

* CIL RETENTION RATIONALE: (1f applicable)
ADEQUATE [
INADEQUATE [ ]

AND FAILURE MODE BE PLACED ON THE CIL. a FAILURE OF THE REDUNDANT
SECONDARY REG IS NoT DETECTABLE IN FLIGHT. 1oaA RECOMMENDS THE
ADDITION OF A STATEMENT ToO THE EFFECTS (FAILS OPEN) REGARDING
POSSIBLE VIOLATIONS oOF ORBITER ENTRY MASS PROPERTIES CONSTRAINTS.
FINAL RESOLU ION: 1To0A WITHDRAWS ISSUE BASED oN NSTS 22206
GROUNDRULE (8/21/87, p. 2-13, 2.3.4.c). a FAILED OPEN ISOL VALVE
IS DETECTABLE DURING FLIGHT VIA TALKBACK DISPLAY. THE REDUNDANCY

AGREES WITH THIS PRACTICE. FOR CONSISTENCY WITHIN THE RcCS
FMEA/CIL, THIS B SCREEN SHOULD BE FAILED.

REPORT DATE: 21 JULY 1988 C.18-2




APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-103A BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 103
ITEM: HE ISOL A & B VLVS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA | / ] { ] { ] { ] ( ] *
oA [ 3 /1R ] { P [ P ( P { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { ]
RECOMMENDATIONS: (If different from NASA)
{ 3 /1R ] { P [ F ] { P {a)
(ADD/DELETE)

* CII RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (INTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"INTERNAL LEAKAGE" TO THE FAILURE MODES ON 03-2F-101020-3 (3/1R
pPP, FAILS OPEN) DURING THE NEXT FMEA UPDATE ACTIVITY. I0A
WITHDRAWS B SCREEN ISSUE. WITH ONE HELIUM ISOL VALVE OPEN,
INTERNAL LEAKAGE OF THE CLOSED PARALLEL VALVE IS UNDETECTABLE, BUT
HAS NO EFFECT. IF BOTH VALVES ARE CLOSED AND ONE VALVE IS LEAKING
INTERNALLY, THE EFFECTS ARE DETECTABLE VIA PRESSURE SENSORS IN THE
HELIUM TANK AND/OR THE PROPELLANT TANK.

REPORT DATE: 21 JULY 1988 c.18-3



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-104 BASELINE [
NASA FMEA #: 03-2F-101020-4 NEW [ X )
SUBSYSTEM: FRCS
MDAC ID: 104
ITEM: HE ISOL A & B vLvVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ P ] ( P ] ( ] *
Ioa [ 2 /1R ] [ P] ( NA) [ P [ X
COMPARE [ N / ] [ ] [ N ] ( ] ( N ]
RECOMMENDATIONS : (If different from NASA)
[ 2 /1R ] [ P] [ P ] ( P [ A)
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE
INADEQUATE [ ]
REMARKS :
TOA RECOMMENDS THIS FAILURE MODE BE UPGRADED TO A 2/1R AND PLACED
ON THE CIL. INABILITY TO REPRESS FRCS PROP TANK AND SUBSEQUENT

FINAL RESQLUTION: IOA HELD MTG ON 6/2/88 WITH RCS SSM, & Mop,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE aND

FC6242-1 (1R/2). SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X
CG MANAGEMENT WAS NOT CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS

MEET THE FWD X cCG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP
ISN'T COMPLETED BECAUSE OF Two FAILED CLOSED HE ISOL VLVS, THE X
CG LIMIT MAY BE VIOLATED CAUSING LOSS OF CREW/VEHICLE. THE CRIT
ASSIGNED TO THIS FAILURE SHOULD REFLECT THE POTENTIAL ENTRY X CcG
LIMIT VIOLATION. IOA RELUCTANTLY WITHDRAWS ISSUE BASED ON THE
NARROW TIME SPAN IN WHICH BOTH FAILURES MUST OCCUR, PARTIAL ULLAGE
CAPABILITY, THE "CONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, 1I0A STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,

THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.

REPORT DATE: 21 JULY 1988 C.18-4



APPENDIX C

ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-109 BASELINE [ ]
NASA FMEA #: 03-2F-101091-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 109
ITEM: HIGH PRESSURE HELIUM TEST PORT COUPLINGS A & B
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [ 3 /1R ] ( F ] [ F ] { P (x1*
10A [ 3 /1R ] ( P [ NA] { P { ]
COMPARE [ / ] [ N ] [ N ] { ] [ N ]
RECOMMENDATIONS: (1f different from NASA)
{ 3 /1R ] [ F ] { F] ( P [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

TOA AGREES WITH NASA/RI FAILURE OF A AND B
"pOPPET FAILS OPEN" BE ADDED AS A FAILURE MODE ON
THIS IS A CREDIBLE FAILURE
THE QUANTITY ON THIS FMEA/CIL SHOULD BE 12.

RECOMMENDS THAT
THIS FMEA/CIL.
ON OTHER QD FMEAS.

TOA RECOMMENDS ADDING A STATEMENT TO
OF ORBITER ENTRY
TOA WITHDRAWS ISSUE.
wpOPPET FAILS OPEN" BE ADDED

POSSIBLE VIOLATIONS
FINAL RESOLUTION:
RECOMMENDATION THE

(1f applicable)
ADEQUATE [ ]
INADEQUATE [ ]

SCREENS. IOA

MODE AND IS ADDRESSED

THE EFFECTS REGARDING

MASS PROPERTIES CONSTRAINTS.
TOA MAINTAINS

AS A FAILURE MODE

ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS

ADDITION.

REPORT DATE:

21 JULY 1988
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-112 BASELINE [
NASA FMEA #: 03-2F-101030~2 NEW [ X )
SUBSYSTEM: FRCS
MDAC ID: 112
ITEM: HE PRESS REGULATOR ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P ] [ P ] [ P ] [ ] *
IoA [ 2 /1R ] ( P] [ NA] ( P ] [ X ]
COMPARE [ N / ] { ] [ N ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( P [ F) [ P] [ A]

(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE
INADEQUATE [ ]

FC6242-1 (1R/2). ssM STATED THAT USE OF A FRCS DUMP FOR ENTRY X
CG MANAGEMENT WAS NOT CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS
DONE IN IOA AND GN&C CRITS. A POST-DEORBIT FRCS DUMP IS USED TO
MEET THE FWD X CG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP
IS NOT COMPLETED BECAUSE OF TWO FAILED CLOSED HELIUM REGS, THE X
CG LIMIT MAY BE VIOLATED RESULTING IN LOSS OF CREW/VEHICLE. THE
CRITICALITY ASSIGNED TO THIS FAILURE MODE SHOULD REFLECT THE
POTENTIAL ENTRY X CG LIMIT VIOLATION. IOA RELUCTANTLY WITHDRAWS
ISSUE BASED ON THE NARROW TIME SPAN IN WHICH BOTH FAILURES MUST BE
PRESENT, PARTIAL ULLAGE CAPABILITY, THE "CONTINGENCY CG ENVELOPE",
AND THE SSM'S JUDGMENT. HOWEVER, IOA STRONGLY RECOMMENDS EITHER A
1R/2 FOR THIS FAILURE MODE, OR A NEW FLIGHT RULE WHICH PROHIBITS
RELIANCE ON A FRCS DUMP TO MEET THE ENTRY X CG LIMIT. ALSO, THE
INCONSISTENCY BETWEEN THE RCS CRIT AND ABOVE GN&C FMEA SHOULD BE
CORRECTED. IOA ACCEPTS B SCREEN FAILURE. SEE ASSESSMENT SHEET
RCS-212 FOR RATIONALE.

REPORT DATE: 21 JULY 1988 C.18-6



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-113 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 113
ITEM: HE PRESS REGULATOR ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] { ] [ ] { ] ( ] *
1I0A [ 2 /1R ] ( P [ NA] [ P] [ X}
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ P] { F1] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:
NASA/RI DO NOT

FINAL RESOLUTION:
w TO THE FAILURE MODES ON 03-2F-101030-2 (3/1R

FLOW PATH IS OPE
TOA RECOMMENDS THAT THE
ATHS ARE USED SIMULTANEOUSLY (ASCENT AND ENTRY) ,
E WOULD NOT BE DETECTABLE.

HOWEVER,

WHEN BOTH FLOW P
WHEN THIS FAILUR

REPORT DATE:

21 JULY 1988

(If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

COVER THIS FAILURE MODE (RESTRICTED FLOW) .

G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD

FMEA UPDATE ACTIVITY. TIOA
ASSESSMENT SHEET RCS-112 FOR RATIONALE) .
THIS FAILURE WOULD BE

E LAUNCH AND AT SOME POINT ON-ORBIT SINCE ONLY ONE

AND ON-ORBIT.

c.18-7



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-114 BASELINE [
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 114
ITEM: HE PRESS REGULATOR ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] [ ] { ] [ ] ( ] *
IocA [ 2 /1R ] [ P] [ NA] [ P) [ X ]
COMPARE [ N /N ) [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
[1/1 ) [ ] ( ] ( ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE

INADEQUATE [ ]
REMARKS ;
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE). IOA ORIGINALLY CONSIDERED THE
PARALLEL HELIUM PATHS TO BE REDUNDANT FOR THIS FAILURE (2/1R), BUT
NOW CLASSIFIES THIS FAILURE AS A 1/1.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2F-
101013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.

REPORT DATE: 21 JULY 1988 C.18-8



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-115 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 115
ITEM: HE PRESS REGULATOR PRIMARY SENSING PORT
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NasA [/ ] ( ] ( ] ( ] [ ] *
I0A [ 2 /1R ] [ P] [ P] ( P] X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
([ 3/2R] ( P [ F ] ( P ] [ A]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (EXTERNAL LEAKAGE THROUGH
SENSING PORT). HOWEVER, THIS FAILURE MODE IS COVERED BY NASA/RI
IN THE OMS SUBSYSTEM ON FMEA 03-3-1004-3 (3/2R PFP). IOA
RECOMMENDS THAT THIS FAILURE MODE ALSO BE COVERED FOR THE RCS
REGULATOR WITH THE SAME RATIONALE USED IN OMS. TOA WITHDRAWS 2/1R
PPP CRIT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THE WORST CASE REGULATOR
EXTERNAL LEAKAGE IS COVERED ON 03-2F-101013-1 (1/1) . THE PROPOSED
Ton FAILURE MODE IS A LESS SEVERE CASE OF THE FATLURE MODE COVERED
ON 03-2F-101013-1 AND, THEREFORE, NEED NOT BE ADDED TO THE RCS
FMEA/CIL. HOWEVER, FOR CONSISTENCY BETWEEN RCS AND OMS IDENTICAL
ITEMS, IOA RECOMMENDS THAT THIS FAILURE MODE SHOULD ALSO BE
ADDRESSED IN THE RCS FMEA/CIL.

REPORT DATE: 21 JULY 1988 c.18-9



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-117 BASELINE [ ]
NASA FMEA #: 03-2F-101091-1 NEW [ X ]
SUBSYSTEM: FRCS

MDAC 1ID: 117

ITEM: HE PRESS REGULATOR OUTLET TEST PORT COUPLING

LEAD ANALYST: C.D. PRUST

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ F ] ( F ] { P ] [ X ] *
IoOA [ 2 /1R ] { P] [ NA] [ P] [ X ]
COMPARE [ N / ] [ N ] [ N ] ( ] ( ]
RECOMMENDATIONS ; (If different from NASA)
[ 3 /1R ) { F] [ F ] [ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [

INADEQUATE [ ]

REMARKS :
TOA AGREES WITH NASA/RI 3/1R FFP ASSIGNMENT. IOA ORIGINALLY
IDENTIFIED THIS AS A TWO-SEAL COUPLING RATHER THAN A MULTIPLE SEAL
0032 COUPLING. IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED
AS A FAILURE MODE ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE
MODE AND IS ADDRESSED ON OTHER QD FMEAS. THE QUANTITY ON THIS
FMEA SHOULD BE 12. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.

REPORT DATE: 21 JULY 1988 c.18-10



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-119 BASELINE [ ]
NASA FMEA #: 03-2F-101095-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 119
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
Nasa [ 3 /3 ] { ) ( ] { ] ( ] *
10A [ 2 /1R ] ( P ] [ F] [ P [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (I£ different from NASA)
[ 2 /1R ] ( P ] { F ( P { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

I0A RECOMMENDS THAT THIS ITEM AND FAILURE MODE

2/1R AND PLACED ON THE CIL.
REGULATORS BY PROP OR PROP VAPORS COULD RESULT IN
REPRESS CAPABILITY AND INABILITY TO USE OR

CONTAMINATION OF
LOSS OF PROP TANK
DEPLETE FRCS PROP.

(If applicable)
ADEQUATE [ ]
INADEQUATE ]

BE UPGRADED TO A
WITH SERIES POPPETS FAILED OPEN, THE

THIS COULD LEAD TO VIOLATIONS OF ENTRY MASS

PROPERTIES CONSTRAINTS AND LOSS OF LIFE OF VEHICLE DURING ENTRY.
FAILURE OF ONE POPPET UNDETECTABLE DURING FLIGHT (FAIL B SCREEN) .

RCS SSMs:
HAVE PASSED 90

BASED ON INPUTS FROM OMS AND
BE COMPATIBLE WITH PROP AND
ALSO, ENOUGH TIME DOES NOT

EXIST DURING A MISSION FOR PROP EXPOSURE TO CAUSE A REG FAILURE.
ANY PROBLEM RESULTING FROM PROP EXPOSURE ON THE GROUND WOULD BE

DETECTED DURING PRELAUNCH OPS.
IMPOSSIBLE,
" INFINITESIMALLY SMALL".

CONCERNS WERE NOT
OCCURRENCES TO BE

THE SSMs AGREED THAT THE IOA
BUT CONSIDER THE PROBABILITY OF SUCH
TOA STILL RECOMMENDS

2/1R BASED ON ULTIMATE WORST-CASE POSSIBLE EFFECTS, BUT ACCEPTS

JUDGMENT OF SSMs.
REGULATOR FAILURES
& 03-2A-201030-2),

REPORT DATE:

THEY SHOULD

21 JULY 1988

SINCE THESE FAILURE MODES CAN CAUSE 1R

ON 03-2F-101030-1, 03-2A-201030-1,
BE CLASSIFIED AS 1R's.

(SEE CAUSES
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-120 BASELINE [
NASA FMEA #: 03-2F-101095-2 NEW [ X )
SUBSYSTEM: FRCS
MDAC ID: 120
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R } [ P ] ( F] [ P] [ X ] *
I0A [ 2 /1R ] ( P ] [ F ] [ P] [ X ]
COMPARE [ N / ] { ] { ) { ] ( ]
RECOMMENDATIONS : (If different from NASA)
[ 2 /1R ] [ P] ( F ] [ P [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
TOA RECOMMENDS THIS FAILURE MODE BE UPGRADED TO A 2/1R. INABILITY
TO REPRESS FRCS PROP TANK AND SUBSEQUENT INABILITY TO DEPLETE PROP
COULD RESULT IN VIOLATION OF THE ENTRY X CG LIMIT.
FINAL RESOLUTION: IOA HELD MTG ON 6,/2/88 WITH RCS SSM, AND MoD,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE AND
INCONSISTENCY BETWEEN RCS HDW CRIT (1R/3) AND GN&GC FMEA 05-1-
FC6242-1 (1R/2). SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X
CG MANAGEMENT WAS NOT CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS
DONE IN IOA AND GN&C CRITS. A POST-DEORBIT FRCS DUMP IS USED TO
MEET THE FWD X CG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP
IS NOT COMPLETED BECAUSE OF TWO FAILED CLOSED OHECK VLV POPPETS,
THE X CG LIMIT MAY BE VIOLATED RESULTING IN LOSS OF CREW/VEHICLE.
THE CRITICALITY ASSIGNED TO THIS FAILURE MODE SHOULD REFLECT THE
POTENTIAL ENTRY X CG LIMIT VIOLATION. TOA RELUCTANTLY WITHDRAWS
ISSUE BASED ON THE NARROW TIME SPAN IN WHICH BOTH FAILURES MUST BE
PRESENT, PARTIAL ULLAGE CAPABILITY, THE "CONTINGENCY CG ENVELOPE",
AND THE SSM'S JUDGMENT. HOWEVER, IOA STRONGLY RECOMMENDS EITHER A

REPORT DATE: 21 JULY 1988 C.18-12



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-121 BASELINE [ ]
NASA FMEA #: 03-2F-101091-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 121
ITEM: QUAD CHECK VALVE TEST PORT COUPLINGS A & B
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] ( F ] [ F ) ( P] [ X1 *
10 [ 2 /1R ] [ P] [ NA] [ P] [ X ]
COMPARE [ N / ] [ N ] { N1 ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
( 3 /1R ] [ F] ( F ] (P ( A]
(ADD/DELETE)

# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI 3/1R FFP ASSIGNMENT. IOA ORIGINALLY
IDENTIFIED THIS AS A TWO-SEAL COUPLING RATHER THAN A MULTIPLE SEAL
0032 COUPLING. IOA RECOMMENDS THAT wpOPPET FAILS OPEN" BE ADDED
AS A FAILURE MODE ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE
MODE AND IS ADDRESSED ON OTHER QD FMEAS. THE QUANTITY ON THIS
FMEA SHOULD BE 12. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. 1IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.

REPORT DATE: 21 JULY 1988 c.18-13



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-128 BASELINE [
NASA FMEA #: 03-2F-111110-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 128
ITEM: PROP CHANNEL SCREENS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:

CRITICALITY REDUNDANCY SCREENS CIL

FLIGHT ITEM
HDW/FUNC A B c

NASA [ 1 /1 ]
IOA [ 1 /1 ]

Lame N o |
Ad
~
—
~
—

e

=

A

COMPARE [ ,/ ] [ ] { ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 ( ] [ ] [ ] [ ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE
INADEQUATE [ ]

REMARKS:

IOA RECOMMENDS THAT THE P.A.D. COMPONENTS BE ITEMIZED IN THE ITEM
LIST OR FUNCTIONAL DESCRIPTION SECTIONS TO SHOW SPECIFICALLY WHAT
IS COVERED BY THIS FMEA/CIL. 1IOA ALSO RECOMMENDS THAT THE "HIGH
G" DISCUSSION BE REMOVED FROM THE FUNCTIONAL DESCRIPTION.

FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA RECOMMENDS EDITORIAL
REVISIONS AS STATED, HOWEVER NO LONGER CONSIDERS THIS
RECOMMENDATION TO BE AN "ISSUE". THE CRITICALITY IS CORRECT FOR
THIS FAILURE MODE.

REPORT DATE: 21 JULY 1988 C.18-14



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-130 BASELINE [ ]
NASA FMEA #: 03-2F-101090-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 130
ITEM: PROP TK UPPER COMPARTMENT CHANNEL CHECK-OUT
COUPLING
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ F ] [ F ] [ P ] [ X1 *
0o [ 2 /1R ] (P [ NA] ( P ( X ]
COMPARE [ N/ ] ( N ] ( N ] t ] t
RECOMMENDATIONS:  (If different from NASA)
[ 3 /1R ] (F ] t F (P (2]

(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )
INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI 3/1R FFP ASSIGNMENT. IOA ORIGINALLY
IDENTIFIED THIS AS A TWO-SEAL COUPLING RATHER THAN A MULTIPLE-SEAL
0032 COUPLING. IOA RECOMMENDS THAT wpOPPET FAILS OPEN" BE ADDED
AS A FAILURE MODE ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE
MODE AND IS ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS
ADDING STATEMENTS TO THE EFFECTS REGARDING POSSIBLE FIRE HAZARD,
HAZARD TO GROUND CREW, AND POSSIBLE VIOLATIONS OF ENTRY MASS
PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. I0A MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.

REPORT DATE: 21 JULY 1988 C.18-15



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-140 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 140
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [/ ] { ] ( ] { ] [ ] *
I0A [ 2 /1R ] { P [ NA] [ P] ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
[ 2 /1R ] [ P ] [ F ] [ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS ;
NASA/RI DO NOT COVER THIS FAILURE MODE (BURST DISK INTERNAL
LEAKAGE). IOA CONSIDERS THIS FAILURE MODE TO BE CREDIBLE AND
RECOMMENDS IT BE ADDED TO 03-2F-101060-5. THE FAILURE HISTORY OF
THE BURST DISK INCLUDES THIS FAILURE.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THE WORST-CASE BURST DISK
LEAKAGE IS COVERED ON 03-2F-101060-5 (BURST DISK RUPTURES
PREMATURELY, 2/1R PFP). THE IOA FAILURE MODE IS A LESS SEVERE
CASE OF THE FAILURE MODE COVERED ON 03-2F-101060~5 AND, THEREFORE,
NEED NOT BE ADDED TO THE RCS FMEA/CIL. THE FMEA/CIL NEED ONLY
ADDRESS THE WORST-CASE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS~-142 BASELINE { ]
NASA FMEA #: 03-2F-101091-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC 1ID: 142
ITEM: RELIEF VALVE TEST PORT COUPLING
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( F { F ] [ P] (X ] *
10A [ 3 /1R ] [ P] [ NA] { P { ]
COMPARE | / ] { N ] [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 3 /1R] [ F] { F1 [ P] [ A
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
TOA AGREES WITH NASA/RI FAILURE OF A AND B SCREENS. IOA
RECOMMENDS THAT wpOPPET FAILS OPEN" BE ADDED AS A FAILURE MODE ON
THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED
ON OTHER QD FMEAS. THE QUANTITY ON THIS FMEA/CIL SHOULD BE 12.
I0A RECOMMENDS ADDING A STATEMENT TO THE EFFECTS REGARDING
POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: TIOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-146 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 146
ITEM: GROUND MANUAL ISOLATION VALVE
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsSA [ /] { ) [ ] ( ] ( ] *
oA [1/1 ) ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] { ] ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ) ( ) [ ] [ ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [
INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE).
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2F-
101013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87. IOA ALSO
RECOMMENDS THAT THIS FMEA INCLUDE PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS) .
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-147 BASELINE [ ]
NASA FMEA #: 03-2F-102112-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 147
ITEM: PROP TK ISOL VLVS 1/2 & 3/4/5
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 1 /1 ] co1 o1 U] [ X ] *
ToA [ 1/1 ] co1 1 0o [ X ]
COMPARE [ / ] co1 o 1 0] ]
RECOMMENDATIONS: (If different from NASA)
[1/1 1] co1 1 0o [ A]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE | ]
REMARKS :
THIS FMEA COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
PROP TANK ISOL VALVES. IOA HAS NO ISSUE WITH THIS FAILURE MODE,
HOWEVER DOES RECOMMEND THAT THE EFFECTS INCLUDE THE POSSIBLE
EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS.
NASA/RI DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL
LEAKAGE OF THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-148 BASELINE [ ]
NASA FMEA #: 03-2F-102120-1 NEW [ X )
SUBSYSTEM: FRCS
MDAC ID: 148
ITEM: PROP TK ISOL VLVS 1/2 & 3/4/5
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ P ] [ P] ( ] *
Ica [(1/1 ) ( ] { ] ( ] ( X
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ P ] ( P] ( F ] [ A]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE

INADEQUATE [ ]
REMARKS :

IOA WITHDRAWS 1/1 CRIT, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW
TO A THRUSTER COULD RESULT IN BURN-THROUGH. IOA ALSO WITHDRAWS
1/1 ABORT ISSUE DUE TO LACK OF CURRENT FRCS DUMP CAPABILITY DURING
RTLS & TAL, HOWEVER RECOMMENDS A 1/1 ABORT CRIT (BASED ON A
POSSIBLE INCOMPLETE DUMP) IF SUCH CAPABILITY EXISTS IN THE FUTURE.
TOA RECOMMENDS THAT THE RESTRICTED FLOW MODE BE UPGRADED TO A 2/1R
AND PLACED ON THE CIL. INABILITY TO USE OR DEPLETE FRCS PROP
COULD RESULT IN INABILITY TO PERFORM ET SEP, OR VIOLATION OF THE
ENTRY X CG LIMIT. ANY UPSTREAM CONTAMINATION CAN AFFECT ALL
REDUNDANCY.

FINAL RESOLUTION: IOA MET WITH G. GRUSH (RCS SSM) ON 5/19/88 TO
DISCUSS 1R/2 ISSUE. IOA ACCEPTS SSM'S JUDGMENT AND RELUCTANTLY
WITHDRAWS ISSUE BASED ON THE NARROW TIME SPAN IN WHICH BOTH VLVS
MUST FAIL, AND THE "CONTINGENCY CG ENVELOPE". HOWEVER, IOA
STRONGLY RECOMMENDS A 1R/2 PPF FOR THIS FAILURE MODE BASED ON THE
ABOVE RATIONALE. IOA CONTENDS THAT RESTRICTED FLOW OF THE THO

PROP AFTER THE DEORBIT BURN. ALSO, THE INCONSISTENCY BETWEEN THIS
RCS HDW CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1 (1R/2) SHOULD BE
CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-150 BASELINE [ ]
NASA FMEA #: 03-2F-102120-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 150
ITEM: PROP TK ISOL VLV 1/2
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ P] { P] ( ] *
I0A [ 2 /1R ] [ P { P] { P [ X
COMPARE [ N / ) ( ] { ] { 1 [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] (P ( P [ P] (a)]

(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
TOA WITHDRAWS 1/1 ABORT ISSUE DUE TO LACK OF CURRENT FRCS DUMP
CAPABILITY DURING RTLS & TAL, HOWEVER RECOMMENDS A 1/1 ABORT CRIT
(BASED ON POSSIBLE INADEQUATE DUMP) IF SUCH A CAPABILITY EXISTS IN
THE FUTURE. IOA RECOMMENDS THAT THE FAILED CLOSED AND FAILS TO
REMAIN OPEN FAILURE MODES BE UPGRADED TO 2/1R AND PLACED ON THE
CIL. INABILITY TO USE OR DEPLETE FRCS PROP COULD RESULT IN
INABILITY TO PERFORM ET SEP, OR VIOLATION OF THE ENTRY X CG LIMIT.
FINAL RESOLUTION: IOA MET WITH G. GRUSH (RCS SSM) ON 5/19/88 TO
DISCUSS 1R/2 ISSUE. IOA ACCEPTS SSM'S JUDGMENT AND RELUCTANTLY
WITHDRAWS ISSUE BASED ON THE NARROW TIME SPAN IN WHICH BOTH VALVES
MUST FAIL, AND THE "CONTINGENCY CG ENVELOPE". HOWEVER, IOA
STRONGLY RECOMMENDS A 1R/2 FOR THIS FAILURE MODE BASED ON THE
ABOVE RATIONALE. TOA CONTENDS THAT TWO FAILED CLOSED PROP TANK
ISOL VLVS COULD RESULT IN LOSS OF FRCS ET SEP CAPABILITY AND
POSSIBLE VIOLATION OF THE ENTRY X CG LIMIT DUE TO INABILITY TO
DUMP FRCS PROP AFTER THE DEORBIT BURN. THESE VALVES ARE ALWAYS
OPEN DURING FLIGHT, HOWEVER A SWITCH FAILURE COULD CAUSE A VALVE
TO GO FROM OPEN TO FAILED CLOSED. THE INCONSISTENCY BETWEEN THIS
RCS HDW CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1 (1R/2) SHOULD BE
CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-152 BASELINE [ ]
NASA FMEA #: 03-2F-102120-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 152
ITEM: PROP TK 1ISOL VLV 3/4/5
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS . CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] { P ] [ P ] ( P ] ( ] *
IoOA [ 2 /1R ) [ P] ( P] [ P ] [ X ]
COMPARE [ N / ] { ] [ ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 2 /IR ] [ P] [ P] [ P ] ([ A]

(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
TOA WITHDRAWS 1/1 ABORT ISSUE DUE TO LACK OF CURRENT FRCS DUMP
CAPABILITY DURING RTLS & TAL, HOWEVER RECOMMENDS A 1/1 ABORT CRIT
(BASED ON POSSIBLE INADEQUATE DUMP) IF SUCH A CAPABILITY EXISTS IN
THE FUTURE. IOA RECOMMENDS THAT THE FAILED CLOSED AND FAILS To
REMAIN OPEN FAILURE MODES BE UPGRADED TO 2/1R AND PLACED ON THE
CIL. INABILITY TO USE OR DEPLETE FRCS PROP COULD RESULT IN
INABILITY TO PERFORM ET SEP, OR VIOLATION OF THE ENTRY X CG LIMIT.
EINAL RESOLUTION: IOA MET WITH G. GRUSH (RCS SSM) ON 5/19/88 TO
DISCUSS 1R/2 ISSUE. IOA ACCEPTS SSM'S JUDGMENT AND RELUCTANTLY
WITHDRAWS ISSUE BASED ON THE NARROW TIME SPAN IN WHICH BOTH VALVES
MUST FAIL, AND THE "CONTINGENCY CG ENVELOPE". HOWEVER, TOA
STRONGLY RECOMMENDS A 1R/2 FOR THIS FAILURE MODE BASED ON THE
ABOVE RATIONALE. TIOA CONTENDS THAT TWO FAILED CLOSED PROP TANK
ISOL VLVS COULD RESULT IN LOSS OF FRCS ET SEP CAPABILITY AND
POSSIBLE VIOLATION OF THE ENTRY X CG LIMIT DUE TO INABILITY TO
DUMP FRCS PROP AFTER THE DEORBIT BURN. THESE VALVES ARE ALWAYS
OPEN DURING FLIGHT, HOWEVER A SWITCH FAILURE COULD CAUSE A VALVE
TO GO FROM OPEN TO FAILED CLOSED. THE INCONSISTENCY BETWEEN THIS
RCS HDW CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1 (1R/2) SHOULD BE
CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS~-158 BASELINE [ ]
NASA FMEA #: 03-2F-102110-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 158
ITEM: MANIFOLD 1, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] ( P] [ P { ] *
1I0A [ 2 /1R ] [ P ( P ] ( P] [ X ]
COMPARE [ N / ] [ ] ( ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 2 /1R ] ( P] [ P] [ P { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA WITHDRAWS 1/1 ABORT ISSUE. IOA RECOMMENDS THESE FAILURE MODES
BE UPGRADED TO 1R/2. CERTAIN COMBINATIONS OF TWO FAILURES COULD
RESULT IN INABILITY TO DUMP FRCS PROP AND VIOLATION OF ENTRY X CG
LIMIT.
FINAL RESOLUTION: IOA HELD MTG ON 6/2/88 WITH RCS SSM, MOD,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE AND
INCONSISTENCY BETWEEN RCS CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1
(1R/2). SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X CG
MANAGEMENT WASN'T CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS DONE IN
TOA AND GNC CRITS. A POST-DEORBIT FRCS DUMP IS USED TO MEET THE
FWD X CG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP ISN'T
COMPLETED BECAUSE OF TWO FAILED CLOSED MANIFOLD VLVS, THE X CG
LIMIT MAY BE VIOLATED CAUSING LOSS OF CREW/VEHICLE. THE CRIT
ASSIGNED TO THIS FAILURE SHOULD REFLECT THE POTENTIAL ENTRY X CG
LIMIT VIOLATION. IOA RELUCTANTLY WITHDRAWS ISSUE BASED ON THE
NARROW TIME SPAN IN WHICH TWO FAILURES MUST OCCUR, PARTIAL ULLAGE
CAPABILITY, THE "CONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, IOA STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,
OR A FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET
THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS5-159 BASELINE [ ]
NASA FMEA #: 03-2F-101080-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 159
ITEM: MANTFOLD 1, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ([ F] [ F ] ( P ] [ X ] *
IOCA [ 2 /1R ] [ P ] [ NA] [ P ] [ X ]
COMPARE | / ] [ N ] [ N ] ( ] [ ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( F 1 ( F ( P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND IS
ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS ADDING A
STATEMENT TO THE EFFECTS ABOUT PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS) .
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. 1IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-162 BASELINE [ ]
NASA FMEA #: 03-2F-102110-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 162
ITEM: MANIFOLD 2, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY 'REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P ( P ] ( P ] [ ] *
I0A [ 2 /1R ] ( P (P { P [ X1
COMPARE [ N/ ] { ) l ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 2 /1R ] ( P [ P ( P ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]

REMARKS:
I0A WITHDRAWS 1/1 ABORT ISSUE. IOA RECOMMENDS THESE FAILURE MODES
BE UPGRADED TO 1R/2. CERTAIN COMBINATIONS OF TWO FAILURES COULD
RESULT IN INABILITY TO DUMP FRCS PROP AND VIOLATION OF ENTRY X CG
LIMIT.
FINAL RESOLUTION: IOA HELD MTG ON 6/2/88 WITH RCS SSM, MOD,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE AND
INCONSISTENCY BETWEEN RCS CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1
(1R/2) . SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X CG
MANAGEMENT WASN'T CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS DONE IN
IOA AND GNC CRITS. A POST-DEORBIT FRCS DUMP IS USED TO MEET THE
FWD X CG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP ISN'T
COMPLETED BECAUSE OF TWO FAILED CLOSED MANIFOLD VLVS, THE X CG
LIMIT MAY BE VIOLATED CAUSING 1.0SS OF CREW/VEHICLE. THE CRIT
ASSIGNED TO THIS FAILURE SHOULD REFLECT THE POTENTIAL ENTRY X CG
LIMIT VIOLATION. 10A RELUCTANTLY WITHDRAWS ISSUE BASED ON THE
NARROW TIME SPAN IN WHICH TWO FAILURES MUST OCCUR, PARTIAL ULLAGE
CAPABILITY, THE "CONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, IOA STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,
OR A FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET
THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS~-163 BASELINE [ ]
NASA FMEA #: 03-2F~101080-1 NEW [ X )
SUBSYSTEM: FRCS
MDAC ID: 163
ITEM: MANIFOLD 2, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ F ] [ F ] ([ P ] [ X ] *
IoOA [ 2 /1R ) [ P ] [ NA) [ P [ X ]
COMPARE [ / ] [ N ] ( N ( 1 ( ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ F ] { F ] [ P ] { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
TOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND IS
ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS ADDING A
STATEMENT TO THE EFFECTS ABOUT PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS) .
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. TIOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-166 BASELINE [ ]
NASA FMEA #: 03-2F-102110-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC 1D: 166
ITEM: MANIFOLD 3, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [ 3 /1R ] ( P ( P ] [ P] { ] *
IOA [ 2 /1R ] { P ] ( P ( P ( X ]
COMPARE [ N / ] ( ] { ] ( ] [ N ]
RECOMMENDATIONS: (I1f different from NASA)
{2 /1R ] [ P [ P ] [ P ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA WITHDRAWS 1/1 ABORT ISSUE. IOA RECOMMENDS THESE FAILURE MODES
BE UPGRADED TO 1R/2. CERTAIN COMBINATIONS OF TWO FAILURES COULD
RESULT IN INABILITY TO DUMP FRCS PROP AND VIOLATION OF ENTRY X CG
LIMIT.
FINAL RESOLUTION: IOA HELD MTG ON 6/2/88 WITH RCS SSM, MOD,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE AND
INCONSISTENCY BETWEEN RCS CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1
(1R/2). SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X CG
MANAGEMENT WASN'T CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS DONE IN
TOA AND GNC CRITS. A POST-DEORBIT FRCS DUMP IS USED TO MEET THE
FWD X CG LIMIT (1076.7 IN). THEREFORE, IF A PLANNED DUMP ISN'T
COMPLETED BECAUSE OF TWO FAILED CLOSED MANIFOLD VLVS, THE X CG
LIMIT MAY BE VIOLATED CAUSING LOSS OF CREW/VEHICLE. THE CRIT
ASSIGNED TO THIS FAILURE SHOULD REFLECT THE POTENTIAL ENTRY X CG
LIMIT VIOLATION. IOA RELUCTANTLY WITHDRAWS ISSUE BASED ON THE
NARROW TIME SPAN IN WHICH TWO FAILURES MUST OCCUR, PARTIAL ULLAGE
CAPABILITY, THE "CONTINGENCY CcG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, IOA STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,
OR A FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET
THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-167 BASELINE [ ]
NASA FMEA #: 03-2F-101080-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 167
ITEM: MANIFOLD 3, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ F ] ( F ] [ P ] [ xX ] *
oA [ 2 /1R ] ( P] [ NA] [ P [ X ]
COMPARE [ / ] [ N ] [ N ] (1 L]

RECOMMENDATIONS : (If different from NASA)

[ 2 /1R ] [ F ] ( F] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE |

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
I0OA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND IS
ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS ADDING A
STATEMENT TO THE EFFECTS ABOUT PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS).
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-170 BASELINE [ ]
NASA FMEA #: 03-2F-102110-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 170
ITEM: MANIFOLD 4, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] ( P] ( P ( ] *
I0A [ 2 /1R ] ( P ( P { P] [ X ]
COMPARE [ N / ] { ] ( ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( P [ P [ P ] { A

(ADD/DELETE)

* CIL RETENTION RATIONALE: (1If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS ©
IOA WITHDRAWS 1/1 ABORT ISSUE. IOA RECOMMENDS THESE FAILURE MODES
BE UPGRADED TO 1R/2. CERTAIN COMBINATIONS OF TWO FAILURES COULD
RESULT IN INABILITY TO DUMP FRCS PROP AND VIOLATION OF ENTRY X CG
LIMIT.
FINAL RESOLUTION: I0A HELD MTG ON 6/2/88 WITH RCS SSM, MOD,
BOEING, & RSOC PERSONNEL TO DISCUSS IOA 1R/2 ISSUE AND
INCONSISTENCY BETWEEN RCS CRIT (1R/3) AND GN&C FMEA 05-1-FC6242-1
(1R/2) . SSM STATED THAT USE OF A FRCS DUMP FOR ENTRY X CG
MANAGEMENT WASN'T CONSIDERED IN RCS CRIT ASSIGNMENT AS WAS DONE IN
IOA AND GNC CRITS. A POST-DEORBIT FRCS DUMP IS USED TO MEET THE
FWD X CG LIMIT (1076.7 IN) . THEREFORE, IF A PLANNED DUMP ISN'T
COMPLETED BECAUSE OF TWO FAILED CLOSED MANIFOLD VvLVS, THE X CG
LIMIT MAY BE VIOLATED CAUSING L.OSS OF CREW/VEHICLE. THE CRIT
ASSIGNED TO THIS FAILURE SHOULD REFLECT THE POTENTIAL ENTRY X CG
LIMIT VIOLATION. TIO0A RELUCTANTLY WITHDRAWS ISSUE BASED ON THE
NARROW TIME SPAN IN WHICH TWO FAILURES MUST OCCUR, PARTIAL ULLAGE
CAPABILITY, THE "CONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, IOA STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,
OR A FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET
THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS~171 BASELINE [ ]
NASA FMEA #: 03-2F-101080-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 171
ITEM: MANIFOLD 4, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ F ] ( F ] [ P ] [ X ] *
IoA [ 2 /1R ) [ P ] [ NA) [ P ] [ X ]
COMPARE [ / ) {( N ] { N ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ F ] [ F ) ( P ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND IS
ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS ADDING A
STATEMENT TO THE EFFECTS ABOUT PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS).
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. TOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-175 BASELINE [ ]
NASA FMEA #: 03-2F-101080-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 175
ITEM: MANIFOLD 5, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAsSA [ 2 /1R ] [ F ( F ( P ] (X ] *
IoOA [ 2 /1R ] { P [ NA] { P { X
COMPARE [ / ] [ N1 [ N] { ] { ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( F ] [ F ] { P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE ([ ]
REMARKS :
TOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "pOPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA/CIL. THIS IS A CREDIBLE FAILURE MODE AND Is
ADDRESSED ON OTHER QD FMEAS. IOA ALSO RECOMMENDS ADDING A
STATEMENT TO THE EFFECTS ABOUT PROP LEAKAGE EFFECTS (CORROSION,
FIRE, EXPLOSION, EXPOSURE OF EVA AND GROUND CREWS) .
FINAIL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "pOPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-177 BASELINE [ ]
NASA FMEA #: 03-2F-102112~-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 177
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 1 /1 ] ( ] ( ] { ) [ X ] *
Ioa [1/1 ) ( ] [ ] ( ] [ X ]
COMPARE [ / ] [ ] ( ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
[1/1 ] ( ] ( ] [ ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
THIS FMEA/CIL COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
PRIMARY MANIFOLD ISOLATION VALVE. IOA HAS NO ISSUE WITH THIS
FAILURE MODE, HOWEVER DOES RECOMMEND THAT THE EFFECTS DISCUSS THE
POSSIBLE EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS.
NASA/RI DO NOT COVER STRUCTURAL FATLURE, RUPTURE, OR EXTERNAL
LEAKAGE OF THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03~-2F-
102108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-177A BASELINE [ ]
NASA FMEA #: 03-2F-102170-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 177
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 1 /1 ] (1] (1 t 1 S

I0A [ 1/1 ] t 1 t ] t 1 { X1

COMPARE [ / ] t 1 t ] t 1 t 1

RECOMMENDATIONS: (If different from NASA)

(1/1 1 { ] { ] ( ] { A)
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
THIS FMEA/CIL COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
VERNIER MANIFOLD ISOLATION VALVE. IOA HAS NO ISSUE WITH THIS
FAILURE MODE, HOWEVER DOES RECOMMEND THAT THE EFFECTS DISCUSS THE
POSSIBLE EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS.
NASA/RI DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL
LEAKAGE OF THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-178 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 178
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA | / ] ( ] [ ] [ ] ( ] *
IoA [ 1 /1 ) ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] ( ] { ] { ] { N ]
RECOMMENDATIONS:  (If different from NASA)
[ 2 /1R ] ( P ] ([ P] [ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA
WITHDRAWS 1/1 CRIT, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW TO
A THRUSTER COULD CAUSE BURN-THROUGH. IOA ALSO WITHDRAWS 1/1 ABORT
ISSUE DUE TO LACK OF CURRENT FRCS DUMP CAPABILITY DURING RTLS &
TAL, HOWEVER RECOMMENDS A 1/1 ABORT CRIT (BASED ON A POSSIBLE
INCOMPLETE DUMP) IF SUCH A CAPABILITY EXISTS IN THE FUTURE. TIOA
RECOMMENDS THAT THE RESTRICTED FLOW FAILURE MODE BE ADDRESSED ON
THE FMEA/CIL.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2F-102110-1 (3/1R
PPP, PRIMARY VALVES) AND 03-2F-102170-1 (2/2, VERNIER VALVES).
IOA WITHDRAWS 2/1R ISSUE ON PRIMARY VALVES (SEE ASSESSMENT
SHEETS RCS-158, 162, 166, & 170 FOR RATIONALE).
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-179 BASELINE [ ]
NASA FMEA #: 03-2F-121308-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 179
ITEM: JET ALIGNMENT BELLOWS, PRIMARY, ALL AXES
LEAD ANALYST: c¢.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAasA [ 1 /1 ] ( ] { ] ( ] (X ] *
oA [ 1/1 ] { ] ( ] ( ] [ X1
COMPARE [ / ] ( ] { ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] { ] { ]
(ADD/DELETE)

+ CTL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
TOA RECOMMENDS THAT THE "D" EFFECTS BE REVISED. IOA CONSIDERS
LEAKAGE OF PROP TO BE CRITICAL AFTER ET SEP ALSO, AS WELL AS A
HAZARD TO EVA AND GROUND CREWS. IOA ALSO RECOMMENDS THAT "ISOL
VALVE RELIEF DEVICE FAILURE TO RELIEVE" AND nFAILURE OF LINE
BELLOWS TO DEFLECT" BE ADDED AS CAUSES ON THIS FMEA.
FINAL RESOLUTION: IOA NO LONGER CLASSIFIES THIS AS AN "ISSUE"
SINCE THE CRITICALITY IS CORRECT. HOWEVER, I0A DOES RECOMMEND
THAT THE "D" EFFECTS BE REVISED AS DESCRIBED ABOVE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-181 BASELINE [
NASA FMEA #: 03-2F-121310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 181
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o)
NASA [ 3 /1R ) [ F ] [ P] [ P] [ X ] *
oA [ 1/1 ] ( ] { ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS (If different from NASA)
(1/1 ] [ ] { ] [ ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
TOA FAILURE MODES ON ANALYSIS SHEET SHOULD NOT INCLUDE "FAILS ON".
IOA RECOMMENDS THAT THE FAILED OPEN MODE BE UPGRADED TO A 1/1
BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206, ANY SINGLE
FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED AS A 1/1.
PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND OREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING,/SAFING PHASES. FROM A
LOSS OF THRUSTER STANDPOINT, IOA RECOMMENDS A 1R/2 FPP
CRITICALITY. SEE ASSESSMENT SHEET RCS-186. THE SSM STATES THAT
THE WORST-CASE EFFECT OF ZOTS RESULTING FROM THIS FAILURE WOULD BE
THRUSTER INTERNAL LEAKAGE. ZOTS WOULD NOT RUPTURE THE THRUSTER
HOUSING.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-182 BASELINE { ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 182
ITEM: THRUSTER BIPROP SOLENOID vLv, PRIMARY, ALL AXES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ [/ ] { ) ( ] ( ] ( ] *
IoA [1/1 ] ( ] { ] ( ] [ X ]
COMPARE [ N /N ] ( ] ( ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t1/1 1] ( ] [ ] ( ] ([ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE) FOR THE THRUSTER SOLENOID VALVE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-183 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 183
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] [ ] [ ] [ ] [ ] *

IoA [1/1 ] ( ] ( ] ( ] [ X ]

COMPARE [ N /N ] ( ] ( ] { ] ( N ]

RECOMMENDATIONS: (If different from NASA)

[ 2 /1R ] [ F ] ( P] [ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). TOA
WITHDRAWS 1/1 CRIT, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW TO
A THRUSTER COULD RESULT IN BURN-THROUGH. IOA ALSO WITHDRAWS 1/1
ABORT ISSUE DUE TO LACK OF CURRENT FRCS DUMP CAPABILITY DURING
RTLS & TAL, HOWEVER RECOMMENDS A 1/1 ABORT CRIT (BASED ON A
POSSIBLE INCOMPLETE DUMP) IF SUCH A CAPABILITY EXISTS IN THE
FUTURE. IOA RECOMMENDS THAT THE RESTRICTED FLOW FAILURE MODE BE
ADDRESSED ON THE FMEA/CIL.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2F-121310-3 (3/1R
FPP, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY. TIOA
WITHDRAWS 2/1R ISSUE FOR YAW THRUSTERS (SEE ASSESSMENT SHEET RCS-
186 FOR RATIONALE).
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-185 BASELINE [ ]
NASA FMEA #: 03-2F-121310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 185
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, -X AXIS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAasA [ 3 /1R ] [ F [ P] [ P] [ X ] *
10 [ 1/1 ] { ] { ] { ] [ X))
COMPARE [ N /N ] { N ] [ N ] [ N ] ( ]
RECOMMENDATIONS: (If different from NASA)
(1/1 1 ( ] { ] { ) ( A
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
I0A RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
T™O A 1/1 BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS-22206,
ANY SINGLE FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED
AS A 1/1. PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW.
FINAL RESOLUTION: I0A WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. PER THE
SSM'S PHILOSOPHY, THE NASA CRITICALITY IS CORRECT. THE SSM STATES
THAT THE WORST~-CASE EFFECT OF ZOTS RESULTING FROM THIS FAILURE
WOULD BE THRUSTER INTERNAL LEAKAGE. 70TS WOULD NOT RUPTURE THE
THRUSTER HOUSING.
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ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-186 BASELINE [ ]
NASA FMEA #: 03-2F-121310-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 186
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, Y AXIS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ([ F ] [ P ] ( P ] ( X ] *
IoA [ 2 /1R ] [ P] ( P ] [ P] ( X1
COMPARE [ N / ] { N ] [ ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] [ F ] [ P ] [ P] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]

REMARKS :

IOA WITHDRAWS 1/1 ABORT CRIT. IOA RECOMMENDS THAT THE FAILED

CLOSED MODE FOR PRIMARY +/-Y JETS BE UPGRADED TO 1R/2. LOSS OF

BOTH +Y OR -Y JETS MAY CAUSE INABILITY TO DUMP FRCS PROP AND

VIOLATION OF THE ENTRY X CG LIMIT.

INAL RESOLU : IOA HELD MTG ON 6/2/88 WITH SSM, MOD, BOEING, &
RSOC PERSONNEL TO DISCUSS 1R/2 ISSUE AND INCONSISTENCY BETWEEN ROS
CRIT (1R/3) AND GNC FMEA 05-1-FC6242-1 (1R/2). SSM STATED THAT USE
OF A FRCS DUMP FOR ENTRY X CG MANAGEMENT WAS NOT CONSIDERED IN ROS
CRIT ASSIGNMENT AS WAS DONE IN IOA AND GN&C CRITS. A POST-DEORBIT
FRCS DUMP IS USED TO MEET THE FWD X CG LIMIT. THEREFORE, IF A
PLANNED DUMP ISN'T COMPLETED BECAUSE TWO YAW JETS ON SAME SIDE ARE
FAILED, THE X CG LIMIT MAY BE VIOLATED CAUSING LOSS OF
CREW/VEHICLE. THE CRIT ASSIGNED TO THIS FAILURE SHOULD REFLECT
THE POTENTIAL ENTRY X CG LIMIT VIOLATION. IOA RELUCTANTLY
WITHDRAWS ISSUE BASED ON THE NARROW TIME SPAN IN WHICH TWO JETS
MUST FAIL, THE "CONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT.
HOWEVER, IOA STRONGLY RECOMMENDS EITHER A 1R/2 FOR THIS FAILURE,
OR A FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET
THE ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS
CRIT AND ABOVE GN&C FMEA SHOULD BE CORRECTED.
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ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-187 BASELINE [ ]
NASA FMEA #: 03-2F-121310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 187
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, Y AXIS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( F] ( P] [ P [ x] *

10 [1/1 ] [ ] ( ] ( ] [ X ]
COMPARE [ N /N ] { N ] [ N] ( N ] { ]
RECOMMENDATIONS: (If different from NASA)

t1/1 ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS-22206,
ANY SINGLE FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED
AS A 1/1. PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. TIOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
LOSS OF THRUSTER STANDPOINT, IOA RECOMMENDS A 1R/2 FPP
CRITICALITY. SEE ASSESSMENT SHEET RCS-186. THE SSM STATES THAT
THE WORST-CASE EFFECT OF ZO0TS RESULTING FROM THIS FAILURE WOULD BE
THRUSTER INTERNAL LEAKAGE. ZOTS WOULD NOT RUPTURE THE THRUSTER
HOUSING.
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ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-189 BASELINE [ ]
NASA FMEA #: 03-2F-121310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC 1D: 189
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, 2 AXIS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] { F ] [ P ] [ P ] [ X ] *
oA [1/1 ] [ ] ( ] ( ] [ X ]
COMPARE [ N /N ] ( N ] ( N ] [ N ] ( ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] { ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS-22206,
ANY SINGLE FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED
AS A 1/1. PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. PER THE
SSM'S PHILOSOPHY, THE NASA CRITICALITY IS CORRECT. THE SSM STATES
THAT THE WORST-CASE EFFECT OF ZOTS RESULTING FROM THIS FAILURE
WOULD BE THRUSTER INTERNAL LEAKAGE. ZOTS WOULD NOT RUPTURE THE
THRUSTER HOUSING.

REPORT DATE: 21 JULY 1988 C.18-42



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS=-192 BASELINE [ ]
NASA FMEA #: 03-2F-131310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 192
ITEM: THRUSTER BIPROP SOLENOID VLV, VERNIERS, ALL AXES
LEAD ANALYST: ¢.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /2 ] { ] ( ] [ ] [ x ] *
Io0A [ 1/1 ] { ] { ] { ] ( X ]
COMPARE [ N /N ] ( ] { ] { ] ( ]
RECOMMENDATIONS: (If different from NASA)
[1/1 1] ( ] ( ] ( ) { ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA FAILURE MODES ON ANALYSIS SHEET SHOULD NOT INCLUDE "FAILS ON".
ToA RECOMMENDS THAT THE FAILED OPEN MODE BE UPGRADED TO A 1/1
BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206, ANY SINGLE
FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED AS A 1/1.
PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW. IOA ALSO
RECOMMENDS THAT THE SUBASSEMBLY ITEMS INCLUDED ON THIS FMEA BE
SEPARATED ONTO INDIVIDUAL FMEAS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
ROS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. 1IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. PER THE
SSM'S PHILOSOPHY, THE NASA CRITICALITY IS CORRECT .
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-194 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 194
ITEM: THRUSTER BIPROP SOLENOID VLV, VERNIERS, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C

NASA | / ]

o
—
~
—
—
d

{ ] *
( ]

ICA [ 1 /1 ] ] [ ] [ ] X
COMPARE [ N /N ] ( ] ( ] ( J ( N ]
RECOMMENDATIONS: (If different from NASA)

(1/1 ] [ ] ( ] ( ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]

REMARKS :

NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,

RUPTURE, EXTERNAL LEAKAGE).

FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD

THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-

102108-1, 1/1) WITH CORRESPONDING RETENTION RATTONALE. THIS WAS

ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-195 BASELINE [ ]
NASA FMEA #: 03-2F-131310-2 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 195
ITEM: THRUSTER BIPROP SOLENOID VLV, VERNIERS, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /2 ] { ] { ] [ ] [ X ] *
IoA [ 1/1 1] [ ] ( ] { ] [ X1
COMPARE [ N /N ] { ] { ] { ] { ]
RECOMMENDATIONS @ (If different from NASA)
(1/1 ] { ] { ] ( ] [ ]
(ADD/DELETE)

# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
JOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1,1 BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206,
ANY SINGLE FAILURE WHICH RESULTS IN PROP LEAKAGE SHOULD BE
CLASSIFIED AS A 1/1. PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND
CREW. 1IOA ALSO RECOMMENDS THAT THE SUBASSEMBLY COMPONENTS
INCLUDED ON THIS FMEA BE SEPARATED ONTO INDIVIDUAL FMEAS.
FINAL, RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RGS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. PER THE
SSM'S PHILOSOPHY, THE NASA CRITICALITY IS CORRECT.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-200 BASELINE [ ]
NASA FMEA #: 03-2A-201070-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1ID: 200
ITEM: HELIUM FILL COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ F ] [ F ] { P ] [ X ] =*
IOA [ 2 /1R ) [ P ] [ NA] [ P ] ( X ]
COMPARE [ / ] [ N ] ([ N ] ( J ( ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /IR ] ( F] ( F ] [ P ] [ A)]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI FAILURE OF A AND B SCREENS. IOA
RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE ON
THIS FMEA. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED ON
OTHER QD FMEAS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED TO THE FAILURE
MODES ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE
WITHOUT THIS ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-202 BASELINE [ ]
NASA FMEA #: 03-2A—201020—2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 202
ITEM: HE ISOL A & B VLVS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P ( P ] [ P [ 1 *
Io0A [ 3 /1R ] [ P [ P ] [ P [ ]
COMPARE [ / ] ! [ ] (] L]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ P ) (F1 (P] [ A)
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
TIOA NOW RECOMMENDS THAT THE B SCREEN BE FAILED AND THAT THIS ITEM
AND FAILURE MODE BE ADDED TO THE CIL. A FAILURE OF THE REDUNDANT
SECONDARY REG IS NOT DETECTABLE DURING FLIGHT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE BASED ON NSTS 22206
GROUNDRULE (8/21/87, P. 2-13, 2.3.4.c). A FAILED OPEN ISOL VALVE
IS DETECTABLE DURING FLIGHT VIA TALKBACK DISPLAY. THE REDUNDANCY
SCREEN B TEST SHOULD BE APPLIED ONLY TO THE ISOL VALVE SINCE THE
UNLIKE REDUNDANT REGULATOR IS IDENTIFIED SEPARATELY IN THE
FMEA/CIL. THAT IS, AN UNDETECTABLE REG FAILURE SHOULD NOT CAUSE A
B SCREEN FAILURE FOR THE DETECTABLE ISOL VALVE FAILURE. HOWEVER,
I0A RECOMMENDS THAT THE B SCREEN BE FAILED SINCE ONE LEVEL OF
REDUNDANCY (REG) CAN BE LOST WITHOUT BEING DETECTED. ALSO, THE
NASA RCS FMEA/CIL ANALYSIS CONSIDERED THE DETECTABILITY OF ALL
REDUNDANT ITEMS IN DETERMINING B SCREEN PASSAGE OR FAILURE. IOA
AGREES WITH THIS PRACTICE. FOR CONSISTENCY WITHIN THE RCS
FMEA/CIL, THIS B SCREEN SHOULD BE FAILED.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-202A BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 202
ITEM: HE ISOL A & B VLVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA | / ] ( ] { ] ( ] ( ] *
IcA [ 3 /1R ] ( P ] [ P ] [ P ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] ( ]
RECOMMENDATIONS:  (If different from NASA)
[ 3 /1R ] ( P] [ F ] ( P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (INTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"INTERNAL LEAKAGE" TO THE FAILURE MODES ON 03-2A-201020-2 (3/1R
PPP, FAILS OPEN) DURING THE NEXT FMEA UPDATE ACTIVITY. TIOA
WITHDRAWS B SCREEN ISSUE. WITH ONE HELIUM ISOL VALVE OPEN,
INTERNAL LEAKAGE OF THE CLOSED PARALLEL VALVE IS UNDETECTABLE, BUT
HAS NO EFFECT. IF BOTH VALVES ARE CLOSED AND ONE VALVE IS LEAKING
INTERNALLY, THE EFFECTS ARE DETECTABLE VIA PRESSURE SENSORS IN THE
HELIUM TANK AND/OR THE PROPELLANT TANK.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-208 BASELINE [ ]
NASA FMEA #: 03-2A-201091-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 208
ITEM: HIGH PRESSURE HELIUM TEST PORT COUPLINGS A & B
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( F ] ( F ] ( P (x ] *
IoOA [ 3 /1R ] ( P] [ NA] ( P ( ]
COMPARE [ / ] [ N1 [ N ] { ] [ N]
RECOMMENDATIONS: (If different from NASA)
( 3 /1R ] ( F ] { F] [ P [ A]
(ADD/DELETE)

% CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED ON
03-2F-101070-1. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS AND PROP TANK LANDING WEIGHT CONSTRAINTS.
THE QUANTITY ON THIS FMEA IS INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-211 BASELINE [ ]
NASA FMEA #: 03-2A-201030-2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 211
ITEM: HELIUM PRESSURE REGULATOR ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P] [ P] ( F ] ([ X ] *
IoOA [ 2 /1R ] ( P] [ NA] ( P 1 [ X ]
COMPARE [ / ] ( J ( N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] { P] ( F] [ F]

(]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI FAILURE OF C SCREEN. HOWEVER, IOA
RECOMMENDS THAT THE B SCREEN BE FAILED. A FAILED CLOSED REG WOULD
NOT BE DETECTABLE DURING DUAL LEG OPERATION (ASCENT). IOA ALSO
RECOMMENDS ADDING A STATEMENT TO THE EFFECTS ABOUT POSSIBLE
VIOLATIONS OF ORBITER ENTRY MASS PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. LOSS OF FLOW THROUGH ONE
REGULATOR WOULD NOT BE DETECTABLE WHEN BOTH FLOW PATHS ARE OPEN
(AS DURING ASCENT AND ENTRY). HOWEVER, ONLY ONE OF THE PARALLEL
FLOW PATHS IS USED AT A TIME FOR PAD PRE-PRESS AND ON-ORBIT.
THEREFORE, THESE FAILURES WOULD BE DETECTABLE BEFORE LAUNCH OR AT
SOME POINT DURING THE MISSION ON-ORBIT. HOWEVER, IOA RECOMMENDS
THAT THE B SCREEN BE FAILED FOR PHASES WHEN BOTH PATHS ARE USED
SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-212 BASELINE [ ]
NASA FMEA #: 03-2A-201030-2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1ID: 212
ITEM: HELIUM PRESSURE REGULATOR ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
. CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P] ( P [ F ] (X1 *
IoA [ 2 /1R ] { P] [ NA] { P [ X1
COMPARE ( / ] ( ] [ N ] [ N ] { ]
RECOMMENDATIONS: (If different from NASA)
{ 2 /1R ] ( P] ( F [ F] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
IOA AGREES WITH NASA/RI FAILURE OF C SCREEN. HOWEVER, IOA
RECOMMENDS THAT THE B SCREEN BE FAILED. A FAILED CLOSED REG WOULD
NOT BE DETECTABLE DURING DUAL LEG OPERATION (ASCENT). 10A ALSO
RECOMMENDS ADDING A STATEMENT TO THE EFFECTS ABOUT POSSIBLE
VIOLATIONS OF ORBITER ENTRY MASS PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: I0A WITHDRAWS ISSUE. LOSS OF FLOW THROUGH ONE
REGULATOR WOULD NOT BE DETECTABLE WHEN BOTH FLOW PATHS ARE OPEN
(AS DURING ASCENT AND ENTRY). HOWEVER, ONLY ONE OF THE PARALLEL
FLOW PATHS IS USED AT A TIME FOR PAD PRE-PRESS AND ON-ORBIT.
THEREFORE, THESE FAILURES WOULD BE DETECTABLE BEFORE LAUNCH OR AT
SOME POINT DURING THE MISSION ON-ORBIT. HOWEVER, IOA RECOMMENDS
THAT THE B SCREEN BE FAILED FOR PHASES WHEN BOTH PATHS ARE USED
SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-213 BASELINE [
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 213
ITEM: HELIUM PRESSURE REGULATOR ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o]
NASA [ / ] ( ] ( ] ( ] [ ] *
IoA [ 2 /1R ] ( P] [ P ] ( P ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
[1/1 ] ( ] [ ] ( ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (EXTERNAL LEAKAGE) .
TOA ORIGINALLY CONSIDERED THE PARALLEL HELIUM FLOW PATHS TO BE
REDUNDANT FOR THIS FAILURE (2/1R), BUT NOW CLASSIFIES THIS FAILURE
AS A 1/1.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2A-
201013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-214 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 214
ITEM: HELIUM PRESSURE REGULATOR PRIMARY SENSING PORT
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] ( ] ( ] [ ] ( ] *
IOA [ 2 /1R ] ( P ] { P [ P [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 3 /2R] ( P] [ F ] ( P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (EXTERNAL LEAKAGE THROUGH
SENSING PORT). HOWEVER, THIS FAILURE MODE IS COVERED BY NASA/RI
IN THE OMS SUBSYSTEM ON FMEA 03-3-1004-3 (3/2R PFP). IOA
RECOMMENDS THAT THIS FAILURE MODE ALSO BE COVERED FOR THE RCS
REGULATOR WITH THE SAME RATIONALE USED IN OMS. IOA WITHDRAWS 2/1R
PPP CRIT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THE WORST CASE REGULATOR
EXTERNAL LEAKAGE IS COVERED ON 03-2F-101013-1 (1/1). THE PROPOSED
IOA FAILURE MODE IS A LESS SEVERE CASE OF THE FAILURE MODE COVERED
ON 03-2F-101013-1 AND, THEREFORE, NEED NOT BE ADDED TO THE RCS
FMEA/CIL. HOWEVER, FOR CONSISTENCY BETWEEN RCS AND OMS IDENTICAL
ITEMS, IOA RECOMMENDS THAT THIS FAILURE MODE SHOULD ALSO BE
ADDRESSED IN THE RCS FMEA/CIL.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-216 BASELINE [ ]
NASA FMEA #: 03-2A-201091-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 216
ITEM: HELIUM PRESSURE REGULATOR OUTLET TEST PORT
COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ 3 /1R ] ( F] [ F ] ( P ] ([ X ] *
IOA [ 2 /1R ] [ P ] [ NA] [ P ] [ X ]
COMPARE [ N / ] [ N] [ N ] { ] { ]
RECOMMENDATIONS : (If different from NASA)
[ 3 /1R ] [ F] [ F ] ([ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA AGREES WITH NASA/RI 3/1R FFP ASSIGNMENT. IOA ORIGINALLY
IDENTIFIED THIS -0032 COUPLING AS A -0018 COUPLING. IOA
RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE ON
THIS FMEA. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED ON
03-2F-101070-1. TIOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS AND PROP TANK LANDING WEIGHT CONSTRAINTS.
THE QUANTITY ON THIS FMEA IS INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-218 BASELINE [ ]
NASA FMEA #: 03-2A-201095-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 218
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /3 ] { ] ( ] ( ] ( ] *
10A [ 2 /1R ] [ P] { F1 ( P [ X1
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /IR ] ( P] [ F ] ( P] [ A]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE UPGRADED TO A
2/1R PFP AND PLACED ON THE CIL. WITH SERIES POPPETS FAILED OPEN,
THE CONTAMINATION OF REGULATORS BY PROP OR PROP VAPORS COULD
RESULT IN LOSS OF PROP TANK REPRESS CAPABILITY AND INABILITY TO
USE OR DEPLETE ARCS PROP. THIS COULD RESULT IN LOSS OF ET SEP
CONTROL, LOSS OF ENTRY CONTROL, AND POSSTBLE VIOLATIONS OF ENTRY
MASS PROPERTIES CONSTRAINTS AND PROP TANK LANDING WEIGHT
CONSTRAINTS. FAILURE OF ONE POPPET 1S UNDETECTABLE DURING
FLIGHT (FAIL B SCREEN).
FINAL RESOLUTION: IOA ACCEPTS 3/3 BASED ON INPUTS FROM OMS & RCS
SSMs: THE REGS ARE DESIGNED TO BE PROP COMPATIBLE AND HAVE PASSED
90 DAY PROP EXPOSURE TEST. ALSO, ENOUGH TIME DOESN'T EXIST DURING
A MISSION FOR PROP EXPOSURE TO CAUSE A REG FAILURE. ANY PROBLEM
RESULTING FROM PROP EXPOSURE ON THE GROUND WOULD BE DETECTED
DURING PRELAUNCH OPS. THE SSMs AGREED THAT THE IOA CONCERNS WERE
NOT IMPOSSIBLE, BUT CONSIDER THE PROBABILITY OF SUCH OCCURRENCES
To BE "INFINITESIMALLY SMALL". IOA STILL RECOMMENDS 2/1R BASED ON
ULTIMATE WORST CASE EFFECTS, BUT ACCEPTS THE JUDGMENT OF THE SSMs.
SINCE THESE FAILURE MODES CAN CAUSE 1R REG FAILURES (SEE CAUSES ON
03-2F-101030-1, 03-2A-201030-1, & 03-2A-201030-2), THEY SHOULD BE
CLASSIFIED AS 1R's.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-220 BASELINE [ ]
NASA FMEA #: 03-2A-201091-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 220
ITEM: QUAD CHECK VALVE TEST PORT COUPLINGS A & B
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ F] { F ] [ P] [ X ] *
IOA [ 3 /IR ] ( P ] [ NA] ( P] ( ]
COMPARE [ / ] { N ] [ N ] { ] [ N ]

RECOMMENDATIONS: (If different from NASA)

[ 3/1R] [ F ] ( F ] [ P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FATLURE MODE
ON THIS FMEA. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED ON
03-2F-101070-1. TIOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS AND PROP TANK LANDING WEIGHT CONSTRAINTS.
THE QUANTITY ON THIS FMEA IS INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. TIOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-227 BASELINE [ ]
NASA FMEA #: 03-2A-211110-2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 227
ITEM: PROP CHANNEL SCREENS
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 1 /1 ] ( ) ( ] { ] (X ] *
oA [ 1/1 ] { ] { ] ( ] [ X ]
COMPARE [ / ] [ ] ( ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
t /7 1 ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

REMARKS :

ADEQUATE [ ]
INADEQUATE [ ]

I0A RECOMMENDS THAT THE P.A.D. COMPONENTS INCLUDED ON THIS FMEA BE
ITEMIZED IN THE ITEM LIST OR FUNCTIONAL DESCRIPTIONS SECTIONS TO

SHOW SPECIFICALLY WHAT IS COVERED ON THIS
FINAL RESOLUTION:

FMEA.

TOA WITHDRAWS ISSUE. TIOA RECOMMENDS EDITORIAL

REVISIONS TO THE EFFECTS AS SHOWN, HOWEVER NO LONGER CONSIDERS

THESE RECOMMENDATIONS TO BE AN WISSUE".

THE CRITICALITY ASSIGNED

IS CORRECT FOR THIS FAILURE MODE.

REPORT DATE:
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-229 BASELINE [ ]
NASA FMEA #: 03-2A-201090-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 229
ITEM: PROP TK UPPER COMPARTMENT CHANNEL CHECK-OUT
COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ F ] ( F ] [ P ] [ X ] *
IoOA [ 3 /1R ] ( P] [ NA] { P { ]
COMPARE [ / ] ( N ] [ N ] { ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ F] [ F] ( P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE | ]

INADEQUATE | ]
REMARKS:
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE EFFECTS
REGARDING POSSIBLE FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND
EVA CREWS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-233 BASELINE [ ]
NASA FMEA #: 03-2A-201090-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 233
ITEM: PROP TK LOWER COMPARTMENT CHECK-OUT COUPLING
LEAD ANALYST: ¢c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( F ( F [ P] [ X ] *
I0A [ 3 /1R ] [ P ] { NA] [ P ( ]
COMPARE [ / ] [ N ] [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ F [ F] { P ( A]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
JOA RECOMMENDS THAT "POPPET FAILS OPEN® BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND 1S ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE EFFECTS
REGARDING POSSIBLE FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND
EVA CREWS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. I0A MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL 1S ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-235 BASELINE [ ]
NASA FMEA #: 03-2A-201090-1 NEW [ X )
SUBSYSTEM: ARCS
MDAC 1ID: 235
ITEM: PROP TK PLENUM SCREEN CHECK-OUT COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( F ] [ F ] { P ] { X ] *
IoOA [ 3 /1R ] [ P] [ NA] [ P] ( ]
COMPARE [ / ] ([ N ] [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
([ 3 /1R ] [ F ] [ F] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
I0A RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE EFFECTS
REGARDING POSSIBLE FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND
EVA CREWS.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-241 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC 1ID: 241
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NasA [ / ] ( ] { ] ( ] ( ] *
I0A [ 2 /1R ] [ P] [ F ] [ P ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ) [ N ]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] { P [ F [ P ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (BURST DISK INTERNAL
LEAKAGE). TIOA CONSIDERS THIS FAILURE MODE TO BE CREDIBLE AND
RECOMMENDS IT BE ADDED TO 03-2F-101060-5. THE FAILURE HISTORY OF
THE BURST DISK INCLUDES THIS FAILURE.
FINAL RESOLUTION: TOA WITHDRAWS ISSUE. THE WORST-CASE BURST DISK
LEAKAGE IS COVERED ON 03-2F-101060-5 (BURST DISK RUPTURES
PREMATURELY, 2/1R PFP). THE IOA FAILURE MODE IS A LESS SEVERE
CASE OF THE FAILURE MODE COVERED ON 03-2F-101060-5 AND, THEREFORE,
NEED NOT BE ADDED TO THE RCS FMEA/CIL. THE FMEA/CIL NEED ONLY
ADDRESS THE WORST-CASE FAILURE MODE.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-243 BASELINE [ ]
NASA FMEA #: 03-2A-201091-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 243
ITEM: RELIEF VALVE TEST PORT COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] [ F ] [ F ] ([ P] [ X ] *
Ioa [ 3 /1R ) [ P] [ NA] [ P] L1
COMPARE [ / ] [ N ] [ N ] L] [ N ]
RECOMMENDATIONS : (If different from NASA)
( 3 /1R )] ( F] [ F ] [ P] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE FAILURE MODE AND IS ADDRESSED ON
03-2F-101070-1. IOA ALSO RECOMMENDS ADDING A STATEMENT TO THE
EFFECTS REGARDING POSSIBLE VIOLATIONS OF ORBITER ENTRY MASS
PROPERTIES CONSTRAINTS AND PROP TANK LANDING WEIGHT CONSTRAINTS.
THE QUANTITY ON THIS FMEA IS INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. TIOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-247 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 247
ITEM: GROUND MANUAL ISOLATION VALVE
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
Nasa [/ ] (] t 1 (' (1 *
oA [ 1/1 ] t ] t 1 t t X1
COMPARE [ N /N ] t 1 t 1 t ( N ]
RECOMMENDATIONS:  (If different from NASA)
(1/1 ] t 1 t 1 t 1 [ A]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1
INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (EXTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2A-
201013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87. IOA ALSO
RECOMMENDS THAT THE POSSIBLE PROP LEAKAGE EFFECTS OF THIS FAILURE
BE INCLUDED IN THE EFFECTS (CORROSION, FIRE, EXPLOSION, EXPOSURE
OF EVA AND GROUND CREWS) .
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ASSESSMENT DATE: 1,/01/88 NASA DATA:
ASSESSMENT ID: RCS-248 BASELINE [ ]
NASA FMEA #: 03-2A-202112-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 248
ITEM: PROP TANK ISOL VLVS 1/2 & 3/4/5
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS ciL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ 1 /1 ] ( ] [ ] ( ] [ X ] *
IOA [ 1 /1 ] { ] [ ] { ] { X ]
COMPARE | / ] [ ] ( ] { ] { ]
RECOMMENDATIONS:  (If different from NASA)
[1/1 ] { ] ( ] ( ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FMEA COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
PROP TANK ISOL VALVES. TIOA HAS NO ISSUE WITH THIS FAILURE MODE,
HOWEVER DOES RECOMMEND THAT THE EFFECTS INCLUDE THE POSSIBLE
EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS. NASA/RI
DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL LEAKAGE OF
THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SsSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-249 BASELINE [ ]
NASA FMEA #: NONE NEW [ )
SUBSYSTEM: ARCS
MDAC ID: 249
ITEM: PROP TANK ISOL VLVS 1/2 & 3/4/5
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] ( ] ( ] { ] { ] *
oA [1/1 ] ( ] { ] { ] [ X ]
COMPARE [ N /N ] [ ] ( ] ( ) [ N1
RECOMMENDATIONS: (If different from NASA)
{ 3 /1R ] ( P { P { P (A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA ITEM LIST SHOULD NOT INCLUDE THE 3/4/5 VALVES. NASA/RI DO NOT
COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA WITHDRAWS 1/1
ISSUE, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW OF PROP TO A
THRUSTER COULD RESULT IN BURN-THROUGH. IOA RECOMMENDS A 3/1R PPP,
1/1 ABORT FMEA AND CIL FOR RESTRICTED FLOW OF THE PROP TANK ISOL
1/2 VALVES. LOSS OF PROP FLOW THROUGH THE 1/2 VALVE WOULD RESULT
IN THE LOSS OF ONE +X THRUSTER USED TO DUMP ARCS PROP DURING RTLS
& TAL ABORTS. INABILITY TO COMPLETE A PLANNED ARCS DUMP COULD
RESULT IN VIOLATIONS OF ENTRY MASS PROPERTIES CONSTRAINTS AND TANK
LANDING WEIGHT CONSTRAINTS.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
WRESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-202110-1 (3/1R
PPP, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY. I0A
WITHDRAWS 1/1 ABORT ISSUE (SEE ASSESSMENT SHEET RCS-251 FOR
RATIONALE.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-251 BASELINE [ ]
NASA FMEA #: 03-2A-202110-~-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1ID: 251
ITEM: PROP TANK ISOL VLV 1/2
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] ( P [ P ] { ] *
IoOA [ 2 /1R ] ( P ] [ P ] [ P] [ X ]
COMPARE [ N / ] [ ] ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] ( P] [ P ] ( P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT THIS PROP TANK ISOL 1/2 VALVE FAILURE BE
UPGRADED TO A 3/1R PPP, 1/1 ABORT AND PLACED ON THE CIL. LOSS OF
FLOW THROUGH THE 1/2 VALVE WOULD RESULT IN THE LOSS OF ONE +X
THRUSTER USED TO DUMP ARCS PROP DURING RTLS & TAL ABORTS.
INABILITY TO COMPLETE A PLANNED ARCS DUMP COULD RESULT IN
VIOLATION OF ENTRY MASS PROPERTIES CONSTRAINTS.
FINAL RESOLUTION: TIOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF ONE +X THRUSTER TO CAUSE POSSIBLE LOSS
OF CREW/VEHICLE DURING RTLS & TAL ABORTS, THE PLANNED ENTRY X CG
OF THE ORBITER MUST BE AT OR NEAR THE AFT X CG LIMIT (1109.0
INCHES) SUCH THAT THE EXTRA AMOUNT OF ARCS PROP REMAINING IN THE
TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS VALVE FAILURE, CAUSES
THE AFT X CG LIMIT TO BE VIOLATED. THE AFT LIMIT IS BASED ON
ORBITER THERMAL CONSTRAINTS. IOA ESTIMATES THIS FAILURE COULD
MOVE THE X CG AFT BY A MAXIMUM OF LESS THAN 1 INCH. TIOA STILL
RECOMMENDS A 1/1 ABORT CRIT TO COVER THIS WORST-CASE SCENARIO, AND
FURTHER RECOMMENDS THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN
PRE-FLIGHT CG PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO
REQUIRED FOR A 1/1 ABORT CRIT IS VERY UNIQUE.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-254 BASELINE [ ]
NASA FMEA #: 03-2A-201080-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1D: 254
ITEM: MANIFOLD 1/2 GROUND PURGE COUPLING
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NasA [ 2 /1R ] [ F ( F ] [ P] (x] *
1I0A [ 2 /1R ] [ P] [ NA] { P { X ]
COMPARE [ / ) { N ] [ N ] { ] { ]
RECOMMENDATIONS: (I£ different from NASA)
[ 2 /IR ] [ F 1 [ F] [ P {A]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
JOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
I0A RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPENY BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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ASSESSMENT DATE:
ASSESSMENT 1ID:
NASA FMEA #:

SUBSYSTEM:
MDAC ID:
ITEM:
LEAD ANALYST:
ASSESSMENT:
CRITICALI
FLIGHT
HDW/FUN

NASA
I0Aa

[ 2 /1R
[ 2 /1R

COMPARE [ /

RECOMMENDATIONS:

[ 2 /1R

* CIL RETENTION RATIONALE:

REMARKS:
IOA AGREES WITH N

IOA RECOMMENDS THAT

ON THIS FMEA.
QD FMEAS.
REGARDING FIRE/EX
CREWS. THE QUANT
FINAL RESOLUTION:
RECOMMENDATION TH
ON THIS CIL FOR C
ADDITION.

TH
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IOA ALSO RECOMMENDS ADDING S
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APPENDIX C
ASSESSMENT WORKSHEET

1/01/88 NASA DATA:
RCS-256 BASELINE [ ]
03-2A-201080-1 NEW [ X ]
ARCS
256
MANIFOLD 3/4/5 GROUND PURGE COUPLING
C.D. PRUST
TY REDUNDANCY SCREENS CIL
ITEM
C A B C
] [ F ] ( F ] [ P ] [ X ] =*
] [ P ] [ NA] ( P ] [ X ]
] [ N ] [ N ] [ J [ ]
(If different from NASA)
] ( F ] [ F] ( P] [ A]
(ADD/DELETE)
(If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

ASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
"POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
IS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
TATEMENTS TO THE EFFECTS
PLOSION HAZARD AND HAZARD TO GROUND AND EVA
ITY ON THIS FMEA APPEARS TO BE INCORRECT.

IOA WITHDRAWS ISSUE. IOA MAINTAINS
E "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
OMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-258 BASELINE [ 1
NASA FMEA #: NONE NEW [ )
SUBSYSTEM: ARCS
MDAC ID: 258
ITEM: RCS CROSSFEED VLV 1/2 OR 3/4/5
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA | / ] { ] { ] { ] { ] *
10 [ 1/1 ] ( ] { ] { ] [ X1
COMPARE [ N /N ] { ] ( ] { ] [ N
RECOMMENDATIONS:  (If different from NASA)
[ 2/2 1] ( ] { ] { ] { &)
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ 1
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW).

IOA WITHDRAWS 1/1 CRIT ISSUE, BUT MAINTAINS CONCERN THAT
RESTRICTED FLOW OF PROP TO A THRUSTER COULD RESULT IN BURN-
THROUGH.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
WRESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-202111-2 (2/2, 1/1
ABORT, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-259 BASELINE |
NASA FMEA #: 03-2A-202112-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 259
ITEM: RCS CROSSFEED VLV 1/2 OR 3/4/5
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c

NASA [ 1 /1
IOA [ 1,1 ]

r——
—
~—
—
~—
—

~or—

>

(S "

COMPARE [ ,/ ] { 1 [ ] ( ] { ]

RECOMMENDATIONS : (If different from NASA)

(1/1 ] (1 (] [ ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE
INADEQUATE [ ]
REMARKS ;
THIS FMEA COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
CROSSFEED VALVES. IOA HAS NO ISSUE WITH THIS FAILURE MODE,

EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS. NASA/RI
DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL LEAKAGE OF
THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.

FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-267 BASELINE [ ]
NASA FMEA #: 03-2A-202120-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 267
ITEM: MANIFOLD 1, ISOL VLV
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsA [ 3 /1R ] ( P ( P] ( P ( ] *
I0A [ 3 /1R ] { P [ P [ P] [ X ]
COMPARE [ / ] { ] [ ] { ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 3/1R] [ P] [ P ] [ P] ( A]

(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ )
REMARKS :
I0A RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE UPGRADED TO A
3/1R PPP, 1/1 ABORT AND PLACED ON THE CIL. LOSS OF ALL THRUSTERS
ON ONE MANIFOLD MAY RESULT IN THE INABILITY TO COMPLETE OMS OR
ARCS DUMPS DURING RTLS OR TAL, RESULTING IN POSSIBLE VIOLATION OF
ENTRY MASS PROPERTIES CONSTRAINTS OR OMS PROP TANK LANDING WEIGHT
CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF THREE PRIMARY THRUSTERS TO CAUSE
POSSIBLE LOSS OF CREW/VEHICLE DURING RTLS & TAL ABORTS, THE
PLANNED ENTRY X CG OF THE ORBITER MUST BE AT OR NEAR THE AFT X CG
LIMIT (1109.0 INCHES) SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS
PROP REMAINING IN THE TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS
VALVE FAILURE, CAUSES THE AFT X CG LIMIT TO BE VIOLATED. THE AFT
LIMIT IS BASED ON ORBITER THERMAL CONSTRAINTS. IOA STILL
RECOMMENDS A 1/1 ABORT CRIT TO COVER THIS WORST-CASE SCENARIO, AND
FURTHER RECOMMENDS THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN
PRE-FLIGHT CG PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO
REQUIRED FOR A 1/1 ABORT CRIT IS VERY UNIQUE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-268 BASELINE [ ]
NASA FMEA #: 03-2A-201080-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 268
ITEM: MANIFOLD 1, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( F ] ( F ] [ P ] [ X ] *
IocA [ 2 /IR ] [ P] [ NA] ([ P] [ X ]
COMPARE | / ] [ N ] [ N ] ( ] { ]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] [ F] [ F ] [ P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-271 BASELINE [ ]
NASA FMEA #: 03-2A-202120-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 271
ITEM: MANIFOLD 2, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B C
NASA [ 3 /1R ] ( P] [ P] ( P ] ( ] *
I0A [ 3 /1R ] {( P] [ P ] { P { X1
COMPARE [ / ] ( ] ( ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ P { P [ P ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ([ ]

INADEQUATE [ ]
REMARKS:
TOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE UPGRADED TO A
3/1R PPP, 1/1 ABORT AND PLACED ON THE CIL. 1LOSS OF ALL THRUSTERS
ON ONE MANIFOLD MAY RESULT IN THE INABILITY TO COMPLETE OMS OR
ARCS DUMPS DURING RTLS OR TAL, RESULTING IN POSSIBLE VIOLATION OF
ENTRY MASS PROPERTIES CONSTRAINTS OR OMS PROP TANK LANDING WEIGHT
CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF THREE PRIMARY THRUSTERS TO CAUSE
POSSIBLE LOSS OF CREW/VEHICLE DURING RTLS & TAL ABORTS, THE
PLANNED ENTRY X CG OF THE ORBITER MUST BE AT OR NEAR THE AFT X CG
LIMIT (1109.0 INCHES) SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS
PROP REMAINING IN THE TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS
VALVE FAILURE, CAUSES THE AFT X CG LIMIT TO BE VIOLATED. THE AFT
LIMIT IS BASED ON ORBITER THERMAL CONSTRAINTS. IOA STILL
RECOMMENDS A 1/1 ABORT CRIT TO COVER THIS WORST-CASE SCENARIO, AND
FURTHER RECOMMENDS THAT SUCH AN OCCURRENCS BE PROTECTED AGAINST IN
PRE-FLIGHT CG PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO
REQUIRED FOR A 1/1 ABORT CRIT IS VERY UNIQUE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-272 BASELINE [ ]
NASA FMEA #: 03-2A-201080-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 272
ITEM: MANIFOLD 2, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] { F ] ( F ] [ P] [ X ] *
IoOA [ 2 /1R ) [ P ] [ NA] [ P ] [ X ]
COMPARE [ / ] ( N ] ( N ] ( ] [ ]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] [ F ] ( F1] [ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-275 BASELINE [ ]
NASA FMEA #: 03-2A~202120-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 275
ITEM: MANIFOLD 3, ISOL VLV
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P] { P ] { P] { ] *
I0OA [ 3 /1R ] ( P [ P ( P [ X ]
COMPARE [ / ] { ] ( ] ( ] { N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] [ P] [ P] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE UPGRADED TO A
3/1R PPP, 1/1 ABORT AND PLACED ON THE CIL. LOSS OF ALL THRUSTERS
ON ONE MANIFOLD MAY RESULT IN THE INABILITY TO COMPLETE OMS OR
ARCS DUMPS DURING RTLS OR TAL, RESULTING IN POSSIBLE VIOLATION OF
ENTRY MASS PROPERTIES CONSTRAINTS OR OMS PROP TANK LANDING WEIGHT
CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF THREE PRIMARY THRUSTERS TO CAUSE
POSSIBLE LOSS OF CREW/VEHICLE DURING RTLS & TAL ABORTS, THE
PLANNED ENTRY X CG OF THE ORBITER MUST BE AT OR NEAR THE AFT X CG
LIMIT (1109.0 INCHES) SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS
PROP REMAINING IN THE TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS
VALVE FAILURE, CAUSES THE AFT X cG LIMIT TO BE VIOLATED. THE AFT
LIMIT IS BASED ON ORBITER THERMAL CONSTRAINTS. IOA STILL
RECOMMENDS A 1/1 ABORT CRIT TO COVER THIS WORST-CASE SCENARIO, AND
FURTHER RECOMMENDS THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN
PRE-FLIGHT CG PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO
REQUIRED FOR A 1/1 ABORT CRIT IS VERY UNIQUE.

REPORT DATE: 21 JULY 1988 C.18-75



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-276 BASELINE [ ]
NASA FMEA #: 03-2A-201080-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 276
ITEM: MANTIFOLD 3, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ F ] ( F ] [ P ] [ X ] *
IcA [ 2 /IR ] ( P] [ NA] ( P] [ X ]
COMPARE [ / ] [ N ] [ N ] [ 1 (1]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( F ] ( F ] ( P [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. TIOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. TIOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FATLURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-279 BASELINE ( ]
NASA FMEA #: 03-2A-202120-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 279
ITEM: MANIFOLD 4, ISOL VLV
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ([ P ( P ] ( P ] ( ] *
I0OA [ 3 /1R ] ( P] { P] ( P} [ X ]
COMPARE [ / ] { ] { 1 ( ] [ N]
RECOMMENDATIONS: (If different from NASA)
{ 3 /1R ] ( P] ( P] ( P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
TOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE UPGRADED TO A
3/1R PPP, 1/1 ABORT AND PLACED ON THE CIL. LOSS OF ALL THRUSTERS
ON ONE MANIFOLD MAY RESULT IN THE INABILITY TO COMPLETE OMS OR
ARCS DUMPS DURING RTLS OR TAL, RESULTING IN POSSIBLE VIOLATION OF
ENTRY MASS PROPERTIES CONSTRAINTS OR OMS PROP TANK LANDING WEIGHT
CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF THREE PRIMARY THRUSTERS TO CAUSE
POSSIBLE LOSS OF CREW/VEHICLE DURING RTLS & TAL ABORTS, THE
PLANNED ENTRY X CG OF THE ORBITER MUST BE AT OR NEAR THE AFT X CG
LIMIT (1109.0 INCHES) SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS
PROP REMAINING IN THE TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS
VALVE FAILURE, CAUSES THE AFT X cG LIMIT TO BE VIOLATED. THE AFT
LIMIT IS BASED ON ORBITER THERMAL CONSTRAINTS. IOA STILL
RECOMMENDS A 1/1 ABORT CRIT TO COVER THIS WORST-CASE SCENARIO, AND
FURTHER RECOMMENDS THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN
PRE-FLIGHT CG PLANNING. HOWEVER, 1OA RECOGNIZES THAT THE SCENARIO
REQUIRED FOR A 1/1 ABORT CRIT IS VERY UNIQUE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-280 BASELINE [ ]
NASA FMEA #: 03-2A-201080~-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 280
ITEM: MANIFOLD 4, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R } [ F ] ( F ] [ P] ([ X ] =*
IcCA [ 2 /1R ] [ P] [ NA] ( P] [ X ]
COMPARE [ / ] [ N ] ( N ] [ ] ( ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ F] [ F ] ([ P] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
IOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
QD FMEAS. IOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-284 BASELINE [ ]
NASA FMEA #: 03-2A-201080-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 284
ITEM: MANIFOLD 5, GROUND PURGE/DRAIN COUPLING
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( F ] ( F ] ( P (X ] *
I0A [ 2 /1R ] [ P ] [ NAa] { P ] [ X ]
COMPARE [ / ] [ N ] [ N ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
({2 /1R ] [ F] { F 1] [ P [ A]

(ADD/DELETE)

#+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
IOA AGREES WITH NASA/RI RATIONALE FOR FAILURE OF A AND B SCREENS.
JOA RECOMMENDS THAT "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS FMEA. THIS IS A CREDIBLE MODE AND IS ADDRESSED ON OTHER
OD FMEAS. IOA ALSO RECOMMENDS ADDING STATEMENTS TO THE EFFECTS
REGARDING FIRE/EXPLOSION HAZARD AND HAZARD TO GROUND AND EVA
CREWS. THE QUANTITY ON THIS FMEA APPEARS TO BE INCORRECT.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. IOA MAINTAINS
RECOMMENDATION THE "POPPET FAILS OPEN" BE ADDED AS A FAILURE MODE
ON THIS CIL FOR COMPLETENESS, HOWEVER CIL IS ADEQUATE WITHOUT THIS
ADDITION.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-286 BASELINE [ ]
NASA FMEA #: 03-2A-202112~-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 286
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NasAa (1 /1 ) ( ] [ ) ( ) [ X ] *
oa [1/1 ] ( ] [ ] ( ] { X ]
COMPARE [ / ] { ] ( J [ ] [ ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] [ ] ( ] { ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
THIS FMEA/CIL COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
PRIMARY MANIFOLD ISOLATION VALVES. IOA HAS NO ISSUE WITH THIS
FAILURE MODE, HOWEVER DOES RECOMMEND THAT THE EFFECTS DISCUSS THE
POSSIBLE EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS.
NASA/RI DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL
LEAKAGE OF THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-286A BASELINE [ ]
NASA FMEA #: 03-2A-202140-3 NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 286
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B o
NAsA (1 /1 ] ( ] ( ] ( 1 (X ] *
IoOA [ 1/1 ] { ] [ ] { ] [ X ]
COMPARE [ / ] ( ] { ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
{1/ ] ( ] ( ] { ] ( A]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
THIS FMEA/CIL COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE FOR THE
VERNIER MANIFOLD ISOLATION VALVE. IOA HAS NO ISSUE WITH THIS
FAILURE MODE, HOWEVER DOES RECOMMEND THAT THE EFFECTS DISCUSS THE
POSSIBLE EXPOSURE OF EVA AND GROUND CREWS TO PROP OR PROP VAPORS.
NASA/RI DO NOT COVER STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL
LEAKAGE OF THE VALVE HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-287 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 287
ITEM: MANIFOLD ISOL VLVS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ / ] ( ] ( ) ( ] [ ] *

IcA [ 1/1 ] ( ] [ ) { ] { X ]

COMPARE [ N /N ] { ] { ] ( ] ( N ]

RECOMMENDATIONS: (If different from NASA)

{ 3 /1R ] ( P1] [ P ] ( P] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA
WITHDRAWS 1/1 CRIT, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW OF
PROP TO A THRUSTER COULD RESULT IN BURN-THROUGH. IOA RECOMMENDS
THAT THE RESTRICTED FLOW FAILURE MODE BE ADDRESSED ON THE
FMEA/CIL.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-202140-1 (2/2,
FAILS CLOSED, VERNIER MANIFOLD ISOL VALVE) AND 03-2A-202120-3
(3/1R PPP, FAILS CLOSED, PRIMARY MANIFOLD ISOL VALVES) DURING THE
NEXT FMEA UPDATE ACTIVITY. IOA WITHDRAWS 1/1 ABORT ISSUE ON THE
PRIMARY MANIFOLD ISOL VALVES (SEE ASSESSMENT SHEETS RCS-267, 271,
275, & 279 FOR RATIONALE).

REPORT DATE: 21 JULY 1988 C.18-82



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-290 BASELINE [ ]
NASA FMEA #: 03-2A-221310-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 290
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, ALL AXES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { F 1 [ P ] [ P ] [ X ] *
10A [ 1/1 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N 1] [ N ] [ 1
RECOMMENDATIONS: (If different from NASA)
(1/1 1 ( ] ( ] ( ] ( A]
(ADD/DELETE)

% CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
I0A FAILURE MODES ON ANALYSIS SHEET SHOULD NOT INCLUDE "FAILS ON".
T0A RECOMMENDS THAT THE FAILED OPEN MODE BE UPGRADED TO A 1/1
BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206, ANY SINGLE
FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED AS A 1/1.
PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
1.0SS OF THRUSTER STANDPOINT, IOA CONCURS WITH THE NASA
CRITICALITY, BUT RECOMMENDS A 1/1 ABORT CRIT. SEE ASSESSMENT
SHEETS RCS-293, 295, & 597. THE SSM STATES THAT THE WORST-CASE
EFFECT OF ZOTS RESULTING FROM THIS FAILURE WOULD BE THRUSTER
INTERNAL LEAKAGE. ZOTS WOULD NOT RUPTURE THE THRUSTER HOUSING.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-291 BASELINE [
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 291
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ /] [ 1] [ ] [ ] [ 1=
IoA [1/1 ] C 1 [ ] [ 1 [ X ]
COMPARE [ N /N ] (1 L] (] [ N]

RECOMMENDATIONS ; (If different from NASA)

(1/1 ] [ ] ( ] [ ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-~292 BASELINE [ ]
NASA FMEA #: NONE NEW ( ]
SUBSYSTEM: ARCS
MDAC ID: 292
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, ALL AXES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] ( ] { ] ( ] ( ] *
IoA [ 1/1 ] { ] ( ) { ] { X
COMPARE [ N /N ] { ] ( ] ( ] [ N]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] ( F] { Pl [ P [ A]
(ADD/DELETE)

# CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA
WITHDRAWS 1/1 CRIT, BUT MAINTAINS CONCERN THAT RESTRICTED FLOW OF
PROP COULD RESULT IN BURN-THROUGH. _TOA RECOMMENDS THAT THE
RESTRICTED FLOW FAILURE MODE BE ADDRESSED ON THE FMEA/CIL.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
WRESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-221310-4 (3/1R
FPP, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY. IOA
WITHDRAWS 1/1 ABORT ISSUE (SEE ASSESSMENT SHEETS RCS-293, 295,
§ 297 FOR RATIONALE).

REPORT DATE: 21 JULY 1988 c.18-85



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS5-293 BASELINE [ ]
NASA FMEA #: 03-2A-221310-4 NEW [ X )
SUBSYSTEM: ARCS
MDAC ID: 293
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, +X AXIS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [ 3 /IR ] ( F ] ( P] [ P] [ X ] *
I0A [ 3 /1R ] ( P] ( P] [ P] [ ]
COMPARE [ / ] [ N ] ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 3 /1R ] [ F] ( P ] [ P] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE
INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT THIS FAILURE MODE BE UPGRADED TO A 3/1R FPP,
1/1 ABORT. THE LOSS OF ONE PRIMARY THRUSTER DURING AN RTLS OR TAL

TANK LANDING WT CONSTRAINTS.

FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF ONE THRUSTER TO CAUSE POSSIBLE LOSS OF

TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS THRUSTER FAILURE,
CAUSES THE AFT X CG LIMIT TO BE VIOLATED. THE AFT LIMIT IS BASED
ON ORBITER THERMAL CONSTRAINTS. IOA STILL RECOMMENDS A 1/1 ABORT
CRIT TO COVER THIS WORST-CASE SCENARIO, AND FURTHER RECOMMENDS
THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN PRE-FLIGHT CG
PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO REQUIRED FOR
A 1/1 ABORT CRIT IS VERY UNIQUE.

REPORT DATE: 21 JULY 1988 C.18-86



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-294 BASELINE [ ]
NASA FMEA #: 03-2A-221310-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1ID: 294
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, +X AXIS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( F ] { P ( P ] (X ] *
oA [ 1/1 ] { ] ( ] { ] ( X1
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t1/1 1] ( ] { ] ( ( ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN THE LEAKAGE OF PROP. PER NSTS
22206, A SINGLE FAILURE WHICH RESULTS IN PROP LEAKAGE SHOULD BE
CIASSIFIED AS A 1/1. PROP LEAKAGE IS A HAZARD TO THE GROUND
CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. 10A ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
10SS OF THRUSTER STANDPOINT, IOA CONCURS WITH THE NASA
CRITICALITY, BUT RECOMMENDS A 1/1 ABORT CRIT. SEE ASSESSMENT
SHEET RCS-293. THE SSM STATES THAT THE WORST-CASE EFFECT OF ZOTS
RESULTING FROM THIS FAILURE WOULD BE THRUSTER INTERNAL LEAKAGE.
70TS WOULD NOT RUPTURE THE THRUSTER HOUSING.

REPORT DATE: 21 JULY 1988 c.18-87



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-295 BASELINE [
NASA FMEA #: 03-2A-221310-4 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 295
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, Y AXIS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ) [ F ] ( P ] [ P] [ X ] *
IOA [ 3 /1R ] [ P] [ P ] [ P] ( ]
COMPARE [ / ] [ N ] ( ] [ ] [ N ]
RECOMMENDATIONS : (If different from NASA)
([ 3 /1R ] [ F] [ P ( P ] (

]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT THIS FAILURE MODE BE UPGRADED TO A 3/1R FPP,
1/1 ABORT. THE LOSS OF ONE PRIMARY THRUSTER DURING AN RTLS OR TAL
ABORT WOULD RESULT IN REDUCED OMS AND RCS PROP DUMPING CAPABILITY.
INABILITY TO COMPLETE PLANNED OMS AND RCS PROP DUMPS COULD RESULT
IN VIOLATION OF ENTRY MASS PROPERTIES CONSTRAINTS AND OMS PROP
TANK LANDING WT CONSTRAINTS.
EINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF ONE THRUSTER TO CAUSE POSSIBLE LOSS OF
CREW/VEHICLE DURING RTLS & TAL ABORTS, THE PLANNED ENTRY X CG OF
THE ORBITER MUST BE AT OR NEAR THE AFT X CG LIMIT (1109.0 INCHES)
SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS PROP REMAINING IN THE
TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS THRUSTER FAILURE,
CAUSES THE AFT X CG LIMIT TO BE VIOLATED. THE AFT LIMIT IS BASED
ON ORBITER THERMAL CONSTRAINTS. IOA STILL RECOMMENDS A 1/1 ABORT
CRIT TO COVER THIS WORST-CASE SCENARIO, AND FURTHER RECOMMENDS
THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN PRE-FLIGHT CG
PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO REQUIRED FOR
A 1/1 ABORT CRIT IS VERY UNIQUE.

REPORT DATE: 21 JULY 1988 C.18-88



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-296 BASELINE [ ]
NASA FMEA #: 03-2A-221310-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 296
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, Y AXIS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { F 1 [ P 1] { P 1] [ X ] *
IoOA [1/1 1] { ] ( ] ( ] [ X1
COMPARE [ N /N ] [ N ] [ N ] I N ] ( ]
RECOMMENDATIONS: (If different from NASA)
(1/1 1] ( ] [ ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ({ ]

INADEQUATE [ ]
REMARKS :
TOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN THE LEAKAGE OF PROP. PER NSTS
22206, A SINGLE FAILURE WHICH RESULTS IN PROP LEAKAGE SHOULD BE
CLASSIFIED AS A 1/1. PROP LEAKAGE IS A HAZARD TO THE GROUND
CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
1LOSS OF THRUSTER STANDPOINT, IOA CONCURS WITH THE NASA
CRITICALITY, BUT RECOMMENDS A 1/1 ABORT CRIT. SEE ASSESSMENT
SHEET RCS-295. THE SSM STATES THAT THE WORST-CASE EFFECT OF ZOTS
RESULTING FROM THIS FAILURE WOULD BE THRUSTER INTERNAL LEAKAGE.
ZOTS WOULD NOT RUPTURE THE THRUSTER HOUSING.

REPORT DATE: 21 JULY 1988 c.18-89



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-297 BASELINE [ ]
NASA FMEA #: 03~-2A-221310-4 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 297
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, Z AXIS
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS ciL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( F ] [ P] ( P] [ X ] *

IoGA [ 3 /1R ] [ P ] [ P] [ P ] [ ]

COMPARE [ / ] [ N ] [ ] ( ] [ N ]

RECOMMENDATIONS: (If different from NASA)

( 3 /1R ] ( F] [ P] (P ] [ 1]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
TOA RECOMMENDS THAT THIS FAILURE MODE BE UPGRADED TO A 3/1R FPP,
1/1 ABORT. THE LOSS OF ONE PRIMARY THRUSTER DURING AN RTLS OR TAL
ABORT WOULD RESULT IN REDUCED OMS AND RCS PROP DUMPING CAPABILITY.
INABILITY TO COMPLETE PLANNED OMS AND RCS PROP DUMPS COULD RESULT
IN VIOLATION OF ENTRY MASS PROPERTIES CONSTRAINTS AND OMS PROP
TANK LANDING WT CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ABORT ISSUE BECAUSE OF THE
UNIQUE SET OF CIRCUMSTANCES REQUIRED FOR A 1/1 ABORT CRIT TO BE
POSSIBLE. FOR THE LOSS OF ONE THRUSTER TO CAUSE POSSIBLE IOSS OF
CREW/VEHICLE DURING RTLS & TAL ABORTS, THE PLANNED ENTRY X CG OF
THE ORBITER MUST BE AT OR NEAR THE AFT X CG LIMIT (1109.0 INCHES)
SUCH THAT THE EXTRA AMOUNT OF ARCS AND OMS PROP REMAINING IN THE
TANKS, WHICH COULD NOT BE DUMPED DUE TO THIS THRUSTER FAILURE,
CAUSES THE AFT X CG LIMIT TO BE VIOLATED. THE AFT LIMIT IS BASED
ON ORBITER THERMAL CONSTRAINTS. IOA STILL RECOMMENDS A 1/1 ABORT
CRIT TO COVER THIS WORST-CASE SCENARIO, AND FURTHER RECOMMENDS
THAT SUCH AN OCCURRENCE BE PROTECTED AGAINST IN PRE-FLIGHT CG
PLANNING. HOWEVER, IOA RECOGNIZES THAT THE SCENARIO REQUIRED FOR
A 1/1 ABORT CRIT IS VERY UNIQUE.

REPORT DATE: 21 JULY 1988 C.18-90



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-298 BASELINE [ ]
NASA FMEA #: 03-2A-221310-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 298
ITEM: THRUSTER BIPROP SOLENOID VLVS, PRIMARY, Z AXIS
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { F (P ( P (X ] *
oA [1/1 ] ( ] { ] ( ] [ X]
COMPARE [ N /N ] [ N ] { N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
(1/1 1] ( ] { ] ( ] t ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
I0A RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN THE LEAKAGE OF PROP. PER NSTS
22206, A SINGLE FAILURE WHICH RESULTS IN PROP LEAKAGE SHOULD BE
CLASSIFIED AS A 1/1. PROP LEAKAGE IS A HAZARD TO THE GROUND
CREW.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
LOSS OF THRUSTER STANDPOINT, IOA CONCURS WITH THE NASA
CRITICALITY, BUT RECOMMENDS A 1/1 ABORT CRIT. SEE ASSESSMENT
SHEET RCS-297. THE SSM STATES THAT THE WORST-CASE EFFECT OF Z0TS
RESULTING FROM THIS FAILURE WOULD BE THRUSTER INTERNAL LEAKAGE.
ZOTS WOULD NOT RUPTURE THE THRUSTER HOUSING.

REPORT DATE: 21 JULY 1988 c.18-91



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-301 BASELINE [ ]
NASA FMEA #: 03-2A~-231310-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC 1ID: 301
ITEM: THRUSTER BIPROP SOLENOID VLVS, VERNIERS, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ) [ F ] ( P ] [ P ] [ X ] *
oA [1/1 ] { ] ( ] { ] [ X ]
COMPARE [ N /N ] [ N ] { N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] ( ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [
INADEQUATE | ]

REMARKS :
IOA FAILURE MODES ON ANALYSIS SHEET SHOULD NOT INCLUDE "FAILS ON".
IOA RECOMMENDS THAT THE FAILED OPEN MODE BE UPGRADED TO A 1/1
BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206, ANY SINGLE
FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED AS A 1/1.
PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW. IOA ALSO
RECOMMENDS THAT THE SUBASSEMBLY ITEMS INCLUDED ON THIS FMEA BE
SEPARATED ONTO INDIVIDUAI, FMEAS.

ESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
LOSS OF VERNIERS STANDPOINT, IOA RECOMMENDS A CRIT 2/2. HOWEVER,
IOA ACCEPTS NASA 1R CRIT SINCE IT IS ON THE CIL. THE NASA CRITS
ASSIGNED TO THIS FAILURE MODE ARE INCONSISTENT BETWEEN THE FORWARD
AND AFT RCS SYSTEMS.

REPORT DATE: 21 JULY 1988 C.18-92



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-303 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 303
ITEM: THRUSTER BIPROP SOLENOID VLVS, VERNIERS, ALL AXES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAaSA [ /] 1 (] 1 t 1*
o [ 1/1 ] t 1 t 1 t ] ( X1
COMPARE [ N /N ] t 1 L1 ] ( N ]
RECOMMENDATIONS: (If different from NASA)
t1/1 1 t 1 t ] t 1 L]
(ADD/DELETE)

%* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2A-
202108-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.

REPORT DATE: 21 JULY 1988 c.18-93



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-304 BASELINE [ ]
NASA FMEA #: 03-2A-231310-3 NEW [ X )
SUBSYSTEM: ARCS
MDAC ID: 304
ITEM: THRUSTER BIPROP SOLENOID VLVS, VERNIERS, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ) [ F ] ([ P ] ( P ] [ X ] *
IoA [ 1 /1 ) ( ] ( ] ( ) [ X
COMPARE ( N/N ] [ N ] [ N ] [ N ] { ]
RECOMMENDATIONS (If different from NASA)
(1/1 ] ( ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE |

INADEQUATE [ ]
REMARKS :
TOA RECOMMENDS THAT THE INTERNAL LEAKAGE FAILURE MODE BE UPGRADED
TO A 1/1 BECAUSE IT RESULTS IN LEAKAGE OF PROP. PER NSTS 22206,
ANY SINGLE FAILURE RESULTING IN PROP LEAKAGE SHOULD BE CLASSIFIED
AS A 1/1. PROP LEAKAGE PRESENTS A HAZARD TO THE GROUND CREW. TOA
ALSO RECOMMENDS THAT THE SUBASSEMBLY ITEMS INCLUDED ON THIS FMEA
BE SEPARATED ONTO INDIVIDUAL FMEAS.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
RCS_SSM ON 5/19/88. SSM BELIEVES THAT THE CRIT ASSIGNED TO THIS
FAILURE MODE SHOULD REFLECT ONLY THE EFFECTS ON THE MISSION, CREW,
AND VEHICLE DURING FLIGHT, AND NOT THE POTENTIAL EFFECTS TO THE
GROUND CREW DURING NON-FLIGHT PHASES. IOA ACCEPTS THIS
PHILOSOPHY, BUT RECOMMENDS THAT THE CRIT BE UPGRADED TO A 1/1 PER
NSTS 22206 GROUNDRULES AND BECAUSE THIS FAILURE COULD CAUSE LOSS
OF LIFE DURING THE PRE-LAUNCH AND LANDING/SAFING PHASES. FROM A
LOSS OF VERNIERS STANDPOINT, IOA RECOMMENDS A CRIT 2/2. HOWEVER,
IOA ACCEPTS NASA 1R CRIT SINCE IT IS ON THE CIL. THE NASA CRITS
ASSIGNED TO THIS FAILURE MODE ARE INCONSISTENT BETWEEN THE FORWARD
AND AFT RCS SYSTEMS.

REPORT DATE: 21 JULY 1988 C.18-94



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID:  RCS-10002X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10002
ITEM: HE ISOL VLV
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] { ] ( ] { ] ( ] *
I0A [ 2 /1R ] ( P [ F 1 ( F ] [ X 1]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS:  (If different from NASA)
[ 2 /1R ] ( P [ F ] ( F 1 [ A]
(ADD/DELETE)

* CII RETENTION RATIONALE: (If applicable)
ADEQUATE ([ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA
RECOMMENDS THAT THE RESTRICTED FLOW MODE BE ADDRESSED ON THE
FMEA/CIL AS A 2/1R PFF. INABILITY TO REPRESS FRCS PROP TANK AND
SUBSEQUENT INABILITY TO USE OR DEPLETE FRCS PROP COULD RESULT IN
VIOLATIONS OF ENTRY MASS PROPERTIES CONSTRAINTS. LOSS OF FLOW
THROUGH ONE VALVE NOT DETECTABLE DURING DUAL LEG OPERATION.
CONTAMINATION CAN EFFECT BOTH VALVES.
FINAI, RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2F-101020-4 (3/1R
PPP, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY. IOA
WITHDRAWS 2/1R ISSUE (SEE ASSESSMENT SHEET RCS-104 FOR RATIONALE) .
TOA ALSO WITHDRAWS B AND C SCREEN ISSUES. THIS FAILURE WOULD BE
DETECTABLE BEFORE LAUNCH AND ON-ORBIT SINCE ONLY ONE VALVE IS OPEN
AT A TIME DURING PAD PRE-PRESS AND ON-ORBIT. HOWEVER, IOA
RECOMMENDS THAT THE B SCREEN BE FAILED FOR PHASES WHEN BOTH VALVES
ARE USED SIMULTANEOUSLY (ASCENT AND ENTRY), WHEN THIS FAILURE
WOULD NOT BE DETECTABLE. IOA ACCEPTS C SCREEN PASSAGE BASED ON
THE QUESTIONABLE CREDIBILITY OF AN AMOUNT OF CONTAMINATION
SUFFICIENT TO BLOCK BOTH VALVES. HOWEVER, ANY UPSTREAM
CONTAMINATION COULD AFFECT ALL REDUNDANCY, AND IOA RECOMMENDS
FAILURE OF THE C SCREEN.

REPORT DATE: 21 JULY 1988 C.18-95



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10003X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10003
ITEM: HE ISOL VLV
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] ( ] ( ] ( ] *
oA [1/1 ] [ ] ( ] ( ] X ]
COMPARE [ N /N ] ( ] ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[1/1 ] ( ] ( ] [ ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE).
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2F-
101013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.

REPORT DATE: 21 JULY 1988 C.18-96



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10005X BASELINE [ ]
NASA FMEA #: 03-2F-101095-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC 1ID: 10005
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P ( P] [ P] [ X ] *
10 [ 1/1 1 { ] ( ] { ] ( X
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
(1/1 1 { ] { ] ( [ )
(ADD/DELETE)

*+ CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [ )

INADEQUATE [ 1]
REMARKS :
NASA ORIGINALLY DID NOT COVER THIS FAILURE (SINGLE INLET FILTER
BLOCKAGE) , BUT ADDED CIL PER IOA ISSUE. 10A RECOMMENDS CRIT 1/1.
INABILITY TO REPRESS FRCS PROP TANK AND DEPLETE PROP COULD RESULT
IN VIOLATION OF THE ENTRY X CG LIMIT.
FINAL RESOLUTION: IOA HELD MTG ON 6/2/88 WITH RCS SSM, AND MOD,
BOEING, & RSOC PERSONNEL TO DISCUSS T0A ISSUE AND INCONSISTENCY
BETWEEN RCS HDW CRIT AND GN&C FMEA 05-1-FC6242-1. SSM STATED THAT
USE OF A FRCS DUMP FOR ENTRY X CG MANAGEMENT WAS NOT CONSIDERED IN
RGS CRIT ASSIGNMENT AS WAS DONE IN IOA AND GN&C CRITS. A POST-
DEORBIT FRCS DUMP IS USED TO MEET THE FWD X CG LIMIT (1076.7 IN).
THEREFORE, IF A PLANNED DUMP IS NOT COMPLETED BECAUSE OF A BLOCKED
CHECK VLV FILTER, THE X CG LIMIT MAY BE VIOLATED RESULTING IN LOSS
OF CREW/VEHICLE. THE CRIT ASSIGNED TO THIS FAILURE MODE SHOULD
REFLECT THE POTENTIAL ENTRY X CG LIMIT VIOLATION. IOA RELUCTANTLY
WITHDRAWS ISSUE BASED ON PARTIAL ULLAGE CAPABILITY, THE
WGONTINGENCY CG ENVELOPE", AND THE SSM'S JUDGMENT. HOWEVER, IOA
STRONGLY RECOMMENDS EITHER A 1/1 FOR THIS FAILURE MODE, OR A
FLIGHT RULE WHICH PROHIBITS RELIANCE ON A FRCS DUMP TO MEET THE
ENTRY X CG LIMIT. ALSO, THE INCONSISTENCY BETWEEN THE RCS CRIT
AND ABOVE GN&C FMEA SHOULD BE CORRECTED.

REPORT DATE: 21 JULY 1988 c.18-97



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10006X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10006
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c

NASA [ /]
I0OA [ 1/1 ]

e
—
—
—
~
o
~
—

*

COMPARE [ N /N ] ( ] [ ] ( ] ( N ]

RECOMMENDATIONS: (If different from NASA)

(1/1 ] (. L] L1 [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2F-
101013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87. IOA ALSO
RECOMMENDS THAT THE EFFECTS OF POSSIBLE PROP LEAKAGE BE INCLUDED
ON THIS CIL (CORROSION, FIRE, EXPLOSION, EXPOSURE OF EVA AND
GROUND CREWS) .

REPORT DATE: 21 JULY 1988 C.18-98



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10008X BASELINE [ ]
NASA FMEA #: NONE NEW [ )
SUBSYSTEM: FRCS
MDAC ID: 10008
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAasA | / ) ( ] ( ] ( ] ( ] *
I0A [ 3 /1R ] [ F [ NA] [ P [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 3/1R] [ F [ NA] [ P ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2F-101060-3 (3/1R
FNP, BURST DISK FAILS TO BURST) DURING THE NEXT FMEA UPDATE
ACTIVITY.

REPORT DATE: 21 JULY 1988 c.18-99



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10009X% BASELINE [ ]
NASA FMEA #: 03-2F-101060-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 10009
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 1 /1 ) ( ] [ ] [ ] [ X ] *
oA [1/1 ] ( ] ( ] ( ] [ X ]
COMPARE [ / ] { ] ( ] [ ] ( ]
RECOMMENDATIONS:  (If different from NASA)
(1/1 ] ( ] [ ] ( ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FMEA COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE. IOA HAS
NO ISSUE WITH THIS FAILURE MODE, HOWEVER DOES RECOMMEND ADDING
STATEMENTS TO THE EFFECTS ABOUT POSSIBLE VIOLATION OF ENTRY MASS
PROPERTIES CONSTRAINTS AND THE HAZARDS OF PROP LEAKAGE TO
EVA CREW, VEHICLE, AND GROUND CREW. NASA/RI DO NOT COVER
STRUCTURAL FAILURE, RUPTURE, OR EXTERNAL LEAKAGE OF THE VALVE
HOUSING ON THIS FMEA OR ELSEWHERE.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAIL LEAKAGE FMEA (03-2F-
101013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-10010X BASELINE [ ]
NASA FMEA #: 03-2F-102120-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 10010
ITEM: PROP TANK 1ISOL VLVS 1/2 & 3/4/5
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /3 ] ( ] ( ] { ] { ] *
10 [ 1/1 ] { ] { ] { ] [ X
COMPARE [ N /N ] { ] ( ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] ( P] [ NA] ( P] ( A)
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE | ]

INADEQUATE [ ]
REMARKS:
TOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE (RELIEF DEVICE
FAILS CLOSED) BE UPGRADED TO A 2/1R PNP AND PLACED ON THE CIL.
THIS FAILURE COULD RESULT IN OVERPRESSURIZATION AND RUPTURE OF
DOWNSTREAM PROP LINES. IOA NOW CLASSIFIES THIS FAILURE AS A 2/1R
PNP SINCE A PREVIOUS FAILURE IS REQUIRED BEFORE THE VALVE WILL BE
CLOSED.
FINAL RESOLUTION: G. GRUSH (RCS SSM) STATED ON 5/19/88 THAT THIS
3/3 FMEA WAS DELETED, AND THE FAILURE MODE LISTED AS A CAUSE ON
THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-102108-1, 1/1). I0A
ACCEPTS THIS AS ADEQUATE AND WITHDRAWS ISSUE, BUT RECOMMENDS THAT
THIS FAILURE MODE BE ADDRESSED INDIVIDUALLY ON A SEPARATE FMEA TO
ENSURE THAT IT RECEIVES PROPER ATTENTION (SUCH AS 03-2A-202140-3,
1/1, WHICH ADDRESSES " INTERNAL RELIEF SECTION OF VALVE FAILS
CLOSED" AS A FAILURE MODE FOR THE VERNIER MANIFOLD ISOLATION
VALVE) .

REPORT DATE: 21 JULY 1988 C.18-101



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1,/01/88 NASA DATA:
ASSESSMENT ID: RCS-10012X BASELINE [ ]
NASA FMEA #: 03-2F-102110-3 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 10012
ITEM: MANIFOLD 1-4 ISOLATION VALVES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] ( ] ( J ( ] ( ] *

Ioa [1/1 ] { ] [ ] { ] ( X ]

COMPARE [ N /N ] [ ] ( ] [ ] [ N ]

RECOMMENDATIONS: (If different from NASA)

(1/1 1] [ 1 (1 [ 1 ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE (RELIEF DEVICE
FAILS CLOSED) BE UPGRADED TO A 1/1 AND PLACED ON THE CIL. THIS
FAILURE COULD RESULT IN OVERPRESSURIZATION AND RUPTURE OF
DOWNSTREAM PROP LINES.
FINAL RESQLUTION: G. GRUSH (RCS SSM) STATED ON 5/19/88 THAT THIS
3/3 FMEA WAS DELETED, AND THE FAILURE MODE LISTED AS A CAUSE ON
THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-102108-1, 1/1). IOA
ACCEPTS THIS AS ADEQUATE AND WITHDRAWS ISSUE, BUT RECOMMENDS THAT
THIS FAILURE MODE BE ADDRESSED INDIVIDUALLY ON A SEPARATE FMEA TO
ENSURE THAT IT RECEIVES PROPER ATTENTION (SUCH AS 03-2A-202140-3,
1/1, WHICH ADDRESSES "INTERNAL RELIEF SECTION OF VALVE FAILS
CLOSED" AS A FAILURE MODE FOR THE VERNIER MANIFOLD ISOLATION
VALVE) .

REPORT DATE: 21 JULY 1988 C.18-102



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10014X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC 1ID: 10014
ITEM: MANIFOLD 5 ISOLATION VALVE
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [/ ] ( ] 1 ] ( ) ( ] *
oA [1/1 ] ( ) ( ] 1 ] ( X ]
COMPARE [ N /N ] ( ] { ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 2 /1R ] [ P] [ NA] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (RELIEF DEVICE FAILS TO
RELIEVE). IOA RECOMMENDS THAT A 2/1R PNP CIL BE CREATED FOR THIS
TTEM AND FAILURE MODE. THIS FAILURE COULD RESULT IN
OVERPRESSURIZATION AND RUPTURE OF DOWNSTREAM PROP LINES. IOA NOW
CLASSIFIES THIS FAILURE AS A 2/1R PNP SINCE A PREVIOUS FAILURE IS
REQUIRED BEFORE THE VALVE WOULD BE CLOSED.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THIS FAILURE MODE IS
LISTED AS A CAUSE ON THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1). IOA ACCEPTS THIS AS ADEQUATE, BUT RECOMMENDS THAT
THIS FAILURE MODE BE ADDRESSED INDIVIDUALLY ON A SEPARATE FMEA TO
ENSURE THAT IT RECEIVES PROPER ATTENTION (SUCH AS 03-2A-202140-3,
WHICH ADDRESSES "INTERNAL RELIEF SECTION OF VALVE FAILS CLOSED" AS
A FAILURE MODE FOR THE VERNIER MANIFOLD ISOLATION VALVE) .

REPORT DATE: 21 JULY 1988 C.18-103



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10018X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10018
ITEM: THRUSTER INJECTOR HEAD ASSEMBLY, PRIMARY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B e
NASA [ / ] ( ] ( ] [ ] { ] *
oA [1/1 ) [ ] [ ) { ] { X ]
COMPARE [ N /N ] { ) ( ] [ ] [ N ]
RECOMMENDATIONS:  (If different from NASA)
(1/1 ] { ] [ ] [ ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS ITEM AND FAILURE MODE (RESTRICTED FLOW),
HOWEVER, NOTE ON 03-2F-121312-1 SAYS THAT THE INJECTOR FMEA WAS
DELETED AND ADDED AS A CAUSE ON 03~2F-121312-1. IOA RECOMMENDS
THAT THIS ITEM AND FAILURE MODE BE ADDRESSED INDEPENDENTLY ON THE
CIL WITH A 1/1 CRITICALITY. THE INJECTOR IS AT THE SAME LEVEL OF
DETAIL WITH OTHER THRUSTER COMPONENTS COVERED ON INDIVIDUAL FMEAS,
AND SHOULD ALSO RECEIVE 1/1 ATTENTION. RESTRICTED FLOW OF THE
INJECTOR COULD RESULT IN THRUSTER BURN-THROUGH.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. RESTRICTED FLOW OF THE
INJECTOR HEAD ASSEMBLY IS ADEQUATELY COVERED ON 03-2F-121312-1
(1/1) WHICH INCLUDES "BLOCKED INJ ORIFICES" AS A CAUSE FOR THRUST
CHAMBER BURN-THROUGH. HOWEVER, IOA RECOMMENDS THAT THIS ITEM AND
FAILURE MODE BE ADDRESSED ON A SEPARATE 1/1 CIL TO ENSURE THAT
THEY RECEIVE PROPER ATTENTION. IOA CONSIDERS THIS ITEM TO BE AT
THE SAME LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS ADDRESSED
INDIVIDUALLY ON FMEAS.

REPORT DATE: 21 JULY 1988 C.18-104



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10019X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10019
ITEM: THRUSTER INJECTOR HEAD ASSEMBLY, PRIMARY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [/ ] { ] { ) { J { ] *
I0A [1/1 ] ( ) { ] ( ] [ X
COMPARE [ N /N ] ( ] ( ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] ( ] ( ] ( ] { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ )
REMARKS:
NASA/RI DO NOT COVER THIS ITEM AND FAILURE MODE (STRUCTURAL
FAILURE, BURN-THROUGH) , HOWEVER, NOTE ON 03-2F-121312-1 SAYS THAT
THE INJECTOR FMEA WAS DELETED AND ADDED AS A CAUSE ON 03-2F-
121312-1. IOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE
ADDRESSED INDEPENDENTLY ON THE CIL WITH A 1/1 CRITICALITY. THE
INJECTOR IS AT THE SAME LEVEL OF DETAIL WITH OTHER THRUSTER
COMPONENTS COVERED ON INDIVIDUAL FMEAS, AND SHOULD ALSO RECEIVE
1/1 ATTENTION.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. STRUCTURAL FAILURE/BURN-
THROUGH OF THE INJECTOR ASSEMBLY IS COVERED ON 03-2F-121312-1
(1/1) WHICH INCLUDES "INJECTOR FRACTURE" AS A CAUSE FOR THRUST
CHAMBER BURN-THROUGH. HOWEVER, IOA RECOMMENDS THAT THIS ITEM AND
FAILURE MODE BE ADDRESSED ON A SEPARATE 1/1 CIL TO ENSURE THAT
THEY RECEIVE PROPER ATTENTION. IOA CONSIDERS THIS ITEM TO BE AT
THE SAME LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS ADDRESSED
INDIVIDUALLY ON FMEAS.

REPORT DATE: 21 JULY 1988 C.18-105



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10020X BASELINE [ )
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 10020
ITEM: HE ISOL VLV
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ / ] ( ) ( ] ( ] { ] *
IOA [ 2 /1R ) [ P] [ F ] [ F ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [( N ]
RECOMMENDATIONS : (If different from NASA)
{ 2 /1R ] [ P] [ F) ( F [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW). IOA
RECOMMENDS THAT THE RESTRICTED FLOW MODE BE ADDRESSED ON THE
FMEA/CIL AS A 2/1R PFF. INABILITY TO REPRESS ARCS PROP TANK AND
INABILITY TO USE OR DEPLETE ARCS PROP COULD RESULT IN LOSS OF
ENTRY CONTROL AND VIOLATIONS OF ENTRY MASS PROPERTIES CONSTRAINTS.
LOSS OF FLOW THROUGH ONE VALVE NOT DETECTABLE DURING DUAL LEG
OPERATION, AND CONTAMINATION CAN AFFECT BOTH VALVES
SIMULTANEOUSLY.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-201020-1 (2/1R
PPP, FAILS CLOSED) DURING THE NEXT FMEA UPDATE ACTIVITY. TIOA
WITHDRAWS B AND C SCREEN ISSUES. THIS FAILURE WOULD BE DETECTABLE
BEFORE LAUNCH AND ON ORBIT SINCE ONLY ONE VALVE IS OPEN AT A TIME
DURING PAD PRE-PRESS AND ON ORBIT. HOWEVER, IOA RECOMMENDS THAT
THE B SCREEN BE FAILED FOR PHASES WHEN BOTH VALVES ARE USED
SIMULTANEOUSLY (ASCENT AND ENTRY), WHEN THIS FAILURE WOULD NOT BE
DETECTABLE. IOA ACCEPTS C SCREEN PASSAGE BASED ON THE QUESTIONABLE
CREDIBILITY OF AN AMOUNT OF CONTAMINATION SUFFICIENT TO BLOCK BOTH
VALVES. HOWEVER, ANY UPSTREAM CONTAMINATION COULD AFFECT ALL
REDUNDANCY, AND IOA RECOMMENDS FAILURE OF THE C SCREEN.

REPORT DATE: 21 JULY 1988 C.18-106



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10021X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 10021
ITEM: HE ISOL VLV
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ / ] ( ] ( ] ( ] ( ] *
oA [1/1 ] { ] ( ] { ] { X1
COMPARE [ N /N ] ( ] { ] { ] ([ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 1] ( ] ( ] [ ] ( A]
(ADD/DELETE}

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2&—
201013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.

REPORT DATE: 21 JULY 1988 c.18-107



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10024X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 10024
ITEM: QUAD CHECK VALVE ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ / ] ( ] ( ] ( ] ( ] *
ICA [1/1 ] { ] ( ] { ] [ X ]
COMPARE [ N /N ] ( ) [ ) [ ] ([ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] [ ] ( ) ( ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (STRUCTURAL FAILURE,
RUPTURE, EXTERNAL LEAKAGE).
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2A-
201013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87. IOA ALSO
RECOMMENDS THAT THE EFFECTS OF POSSIBLE PROP LEAKAGE BE INCLUDED
ON THE FMEA (CORROSION, FIRE, EXPLOSION, EXPOSURE OF EVA AND
GROUND CREWS) .

REPORT DATE: 21 JULY 1988 C.18-108



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10026X BASELINE ( ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 10026
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAsA [ / ] ( ] ( ] ( ] ( ] *
I0A [ 3 /1R ] [ F ] [ NA] [ P] ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] ( F ] [ NA] ( P] ( A]
(ADD/DELETE)

% CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ 1
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (RESTRICTED FLOW) .
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
"RESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-201060-3 (3/1R
FNP, BURST DISK FAILS TO RUPTURE) DURING THE NEXT FMEA UPDATE
ACTIVITY.

REPORT DATE: 21 JULY 1988 C.18-109



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS5-10027X BASELINE [ ]
NASA FMEA #: 03-2A-201060~-1 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 10027
ITEM: PRESSURE RELIEF ASSEMBLY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 1 /1 ) ( ] ( ] ( ] [ X ] =
Ioa [ 1 /1 ] ( ] { ] ( ] ( X
COMPARE | / ] ( ] ( ] ( ) ( ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] ( ] [ ) [ ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
THIS FMEA COVERS ONLY THE BELLOWS LEAKAGE FAILURE MODE. TIOA HAS
NO ISSUE WITH THIS FAILURE MODE, HOWEVER DOES RECOMMEND ADDING
STATEMENTS TO THE EFFECTS ABOUT POSSIBLE VIOLATION OF ENTRY MASS
PROPERTIES CONSTRAINTS AND THE HAZARDS OF PROP LEAKAGE TO EVA
CREW, VEHICLE, AND GROUND CREW. NASA/RI DO NOT COVER STRUCTURAL
FAILURE, RUPTURE, OR EXTERNAL LEAKAGE OF THE VALVE HOUSING ON THIS
FMEA OR ELSEWHERE..
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 12/15/87 AGREED TO ADD
THIS VALVE BODY TO THE HELIUM LINE EXTERNAL LEAKAGE FMEA (03-2A-
201013-1, 1/1) WITH CORRESPONDING RETENTION RATIONALE. THIS WAS
ALSO AN ACTION ITEM FROM THE RCS PRCB ON 12/23/87.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10028X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC ID: 10028
ITEM: PROP TANK ISOL VLVS 3/4/5
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAasA [ / ] ( ] { ] ( ] { ] *
ICA [ 2 /1R ] ( P] ( F ) [ F ] [ X 1]
COMPARE [ N /N ] [ N ] [ N1 [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /1R ] ( P] ( F 1] ([ P] [ A)
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ( ]

INADEQUATE [ ]
REMARKS :
I0A NOW CLASSIFIES C SCREEN AS "paASS". NASA/RI DO NOT COVER THIS
FAILURE MODE (RESTRICTED FLOW). IOA RECOMMENDS A 3/1R PFP FOR
RESTRICTED FLOW OF THE PROP TANK ISOL 3/4/5 VALVES. RESTRICTED
FLOW THROUGH ONE 3/4/5 VALVE WOULD NOT BE DETECTABLE DURING DUAL
LEG OPERATION. IOA WITHDRAWS 2/1R CRIT, BUT MAINTAINS CONCERN
THAT RESTRICTED FLOW OF PROP TO A THRUSTER COULD RESULT IN BURN-
THROUGH.
FINAL RESOLUTION: G. GRUSH (RCS SSM) ON 5/19/88 AGREED TO ADD
WRESTRICTED FLOW" TO THE FAILURE MODES ON 03-2A-202110-1 (3/1R
PPP, FAILS CLOSED), AND TO UPGRADE THE B SCREEN TO "FAIL" DURING
THE NEXT FMEA UPDATE ACTIVITY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10029X BASELINE [ ]
NASA FMEA #: 03-2A-202110-2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 10029
ITEM: PROP TANK ISOL VLV 1/2
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] [ ] ( ] [ ] { ] *
oA [ 1/1 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] { ] ( ] ( ] ( N]
RECOMMENDATIONS: (If different from NASA)
( 2 /1R ] ( P] ( NA] [ P ] [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ )
REMARKS :
IOA RECOMMENDS THAT THIS FAILURE MODE (RELIEF DEVICE FAILS CLOSED)
BE UPGRADED TO A 2/1R PNP FOR THE 1/2 VALVE AND PLACED ON THE CIL.
THIS FAILURE COULD RESULT IN OVERPRESSURIZATION AND RUPTURE OF THE
DOWNSTREAM PROP LINES. IOA NOW CLASSIFIES THIS FAILURE AS A 2/1R
PNP SINCE A PREVIOUS FAILURE IS REQUIRED BEFORE THE VALVE WOULD BE
CLOSED.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THIS FAILURE MODE IS
LISTED AS A CAUSE ON THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1). IOA ACCEPTS THIS AS ADEQUATE, BUT RECOMMENDS THAT
THIS FAILURE MODE BE ADDRESSED INDIVIDUALLY ON A SEPARATE FMEA TO
ENSURE THAT IT RECEIVES PROPER ATTENTION (SUCH AS 03-2A-202140-3,
WHICH ADDRESSES "INTERNAL RELIEF SECTION OF VALVE FAILS CLOSED" AS
A FAILURE MODE FOR THE VERNIER MANIFOLD ISOLATION VALVE).
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10035X BASELINE [ ]
NASA FMEA #: 03-2A-202120-2 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 10035
ITEM: MANIFOLD 1-4 ISOL VALVES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NasA [ 3 /3 ] ( ] ( ] ( ] { ] *
IoA [1/1 ] { ] [ ] ( ] [ X1
COMPARE [ N /N ] ( ) { ) ¢ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ 2 /1R ] [ P] [ NA] [ P] [ A]
(ADD/DELETE)

% CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
I0A RECOMMENDS THAT THIS FAILURE MODE (RELIEF DEVICE FAILS CLOSED)
BE UPGRADED TO A 2/1R PNP AND PLACED ON THE CIL. THIS FAILURE
COULD RESULT IN OVERPRESSURIZATION AND RUPTURE OF THE DOWNSTREAM
PROP LINES. IOA NOW CLASSIFIES THIS FAILURE AS A 2/1R PNP SINCE A
PREVIOUS FAILURE IS REQUIRED BEFORE THE VALVE WOULD BE CLOSED.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THIS FAILURE MODE IS
LISTED AS A CAUSE ON THE PROP LINE EXTERNAL LEAKAGE FMEA (03-2F-
102108-1, 1/1). IOA ACCEPTS THIS AS ADEQUATE, BUT RECOMMENDS THAT
THIS FAILURE MODE BE ADDRESSED INDIVIDUALLY ON A SEPARATE FMEA TO
ENSURE THAT IT RECEIVES PROPER ATTENTION (SUCH AS 03-2A-202140-3,
WHICH ADDRESSES "INTERNAL RELIEF SECTION OF VALVE FAILS CLOSED" AS
A FAILURE MODE FOR THE VERNIER MANIFOLD ISOLATION VALVE) .
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10040X BASELINE [ ]
NASA FMEA #: NONE NEW [ )
SUBSYSTEM: ARCS
MDAC ID: 10040
ITEM: THRUSTER INJECTOR HEAD ASSY, PRIMARY
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] ( ] ( ] { ] *
IoA [1/1 ] { ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ J ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] [ ] [ ] ( ] { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS ITEM AND FAILURE (RESTRICTED FLOW). IOA
RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE ADDRESSED ON THE
FMEA/CIL WITH A 1/1 CRITICALITY. THE INJECTOR IS AT THE SAME
LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS WHICH ARE COVERED ON
INDIVIDUAL FMEA, AND SHOULD ALSO RECEIVE 1/1 ATTENTION.
RESTRICTED FLOW OF THE INJECTOR COULD RESULT IN THRUSTER BURN-
THROUGH.
FINAL RESOLUTION: IOA WITHDRAWS ISSUE. RESTRICTED FLOW OF THE
INJECTOR ASSEMBLY IS COVERED ON 03-2A-221312-1 (1/1) WHICH
INCLUDES "BLOCKED INJ ORIFICES" AS A CAUSE FOR THRUST CHAMBER
BURN-THROUGH. HOWEVER, IOA RECOMMENDS THAT THIS ITEM AND FAILURE
MODE BE ADDRESSED ON A SEPARATE 1/1 CIL TO ENSURE THAT THEY
RECEIVE PROPER ATTENTION. TIOA CONSIDERS THIS ITEM TO BE AT THE
SAME LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS ADDRESSED
INDIVIDUALLY ON FMEAS.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: RCS-10041X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC 1ID: 10041
ITEM: THRUSTER INJECTOR HEAD ASSY, PRIMARY
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NAsA [/ ] ( ] ( ] ( ] ( ] *
10 [ 1/1 ] ( ] { ] { ] [ X1
COMPARE [ N /N ] ( ] ( ] { ] [ N]
RECOMMENDATIONS: (If different from NASA)
(1/1 1] ( ] ( ] l ) ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (T£ applicable)

ADEQUATE [ ]

INADEQUATE ([ ]
REMARKS:
NASA/RI DO NOT COVER THIS ITEM AND FAILURE (STRUCTURAL FAILURE,
BURN-THROUGH) . IOA RECOMMENDS THAT THIS ITEM AND FAILURE MODE BE
ADDRESSED ON THE FMEA/CIL WITH A 1/1 CRITICALITY. THE INJECTOR IS
AT THE SAME LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS WHICH ARE
COVERED ON INDIVIDUAL FMEA, AND SHOULD ALSO RECEIVE 1/1 ATTENTION.
FINAL, RESOLUTION: IOA WITHDRAWS ISSUE. STRUCTURAL FAILURE/BURN-
THROUGH OF THE INJECTOR ASSEMBLY IS COVERED ON 03-2A-221312-1
(1/1) WHICH INCLUDES "INJECTOR FRACTURE" AS A CAUSE FOR THRUST
CHAMBER BURN-THROUGH. HOWEVER, IOA RECOMMENDS THAT THIS ITEM AND
FAILURE MODE BE ADDRESSED ON A SEPARATE 1/1 CIL TO ENSURE THAT
THEY RECEIVE PROPER ATTENTION. IOA CONSIDERS THIS ITEM TO BE AT
THE SAME LEVEL OF DETAIL AS OTHER THRUSTER COMPONENTS ADDRESSED
INDIVIDUALLY ON FMEAS.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10042X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 10042
ITEM: THRUSTER BIPROP SOLENOID VALVE, PRIMARY, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] ( ] ( ] ( ] *
oA [1/1 ) [ ] [ ] [ ] [ X ]
COMPARE [ N /N ] ( ] { ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
(1/1 ] ( ] { ] [ ] { A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
NASA/RI DO NOT COVER THIS FAILURE MODE (DELAYED OPERATION, ONE
VALVE OPENS SLOWLY OR LATE) . TIOA RECOMMENDS THAT THIS ITEM AND
FAILURE MODE BE ADDRESSED ON THE FMEA/CIL WITH A 1/1 CRIT. SUCH A
FAILURE COULD RESULT IN ZOTS CAUSING THRUSTER RUPTURE AND LEAKAGE
OF PROP.
FINAL RESOLUTION: 1IOA WITHDRAWS ISSUE. THE WORST CASES OF THE
IOA FAILURE MODE ARE EITHER "FAILS CLOSED" OR "INTERNAL LEAKAGE".
THEREFORE, IOA NO LONGER RECOMMENDS THAT THIS "LESS THAN WORST
CASE" FAILURE MODE BE ADDRESSED. THE FMEA/CIL NEED ONLY ADDRESS
THE WORST-CASE. IOA'S ZOTS CONCERNS ARE NOW TRANSFERRED TO THE
ISSUE ON THE THRUSTER "INTERNAL LEAKAGE" CIL (03-2F-121310-2 vVSs.
RCsS-181, 185, 187,& 189).
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: RCS-10043X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: ARCS
MDAC 1ID: 10043
ITEM: THRUSTER BIPROP SOLENOID VALVE, PRIMARY, ALL AXES
LEAD ANALYST: Cc.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ / ) { ] ( ] { ] ( 1 *
oA [ 1/1 ] { ] ( ) { ] [ X ]
COMPARE [ N /N ] { ] { ] { ] { N1
RECOMMENDATIONS: (If different from NASA)
{1/1 1 ( ] 1 ] { ] ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NASA/RI DO NOT COVER THIS FAILURE MODE (DELAYED OPERATION, ONE
VALVE OPENS SLOWLY OR IATE). IOA RECOMMENDS THAT THIS ITEM AND

FAILURE MODE BE ADDRESSED ON THE FMEA/CIL WITH A 1/1 CRIT. SUCH A

FAILURE COULD RESULT IN 7ZOTS CAUSING THRUSTER RUPTURE AND
LEAKAGE OF PROP.

FINAL RESOLUTION: IOA WITHDRAWS ISSUE. THE WORST CASES OF THE
TOA FAILURE MODE ARE EITHER "FAILS CLOSED" OR "INTERNAL LEAKAGE".
THEREFORE, IOA NO LONGER RECOMMENDS THAT THIS "LESS THAN WORST
CASE" FAILURE MODE BE ADDRESSED. THE FMEA/CIL NEED ONLY ADDRESS
THE WORST-CASE. 1IOA'S ZOTS CONCERNS ARE NOW TRANSFERRED TO THE
ISSUE ON THE THRUSTER "INTERNAL LEAKAGE" CIL (03-2A-221310-1 vs.
RCS-290, 294, 296, & 298).
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10116X BASELINE [ ]
NASA FMEA #: 03-2F-121310-1 NEW [ X ]
SUBSYSTEM: FRCS
MDAC ID: 10116
ITEM: THRUSTER BIPROP SOLENOID VLV, PRIMARY, ALL AXES
LEAD ANALYST: C.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /3 ] [ ] [ ] [ ] [ 1>
oa [1/1 ] (] (1 (] [ X ]
COMPARE [ N /N ] L] [ 1 L1 [ N ]
RECOMMENDATIONS:: (If different from NASA)
(1/1 ] (1 L1 [ 1 [ A]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
I0A RECOMMENDS THAT THIS ITEM AND FAILURE MODE (PREMATURE
OPERATION DURING GROUND C/O TRICKLE CURRENT TEST) BE UPGRADED TO A
1/1 AND PLACED ON THE CIL. FIRING OF A THRUSTER ON THE GROUND
COULD RESULT IN LOSS OF LIFE DUE TO EXPOSURE TO PROP, PROP
VAPORS, OR THRUSTER PLUME.
FINAL RESOLUTION: IOA WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
€. GRUSH (RCS SSM) ON 5/19/88. SSM IS NOT CONCERNED THAT THE RCS
FMEA/CIL COVER FAILURES WHICH AFFECT ONLY GROUND TURNAROUND PHASES
AND, THEREFORE, DOES NOT AGREE WITH A CRIT 1/1 UPGRADE FOR THIS
FAILURE. SSM IS ONLY CONCERNED THAT THE RCS FMEA/CIL SHOULD COVER
FAILURES WHICH AFFECT MISSION, CREW, AND VEHICLE DURING FLIGHT
PHASES. IOA WILL ACCEPT SSM'S PHILOSOPHY. HOWEVER, PER IOA'S
INTERPRETATION, NSTS 22206 WOULD REQUIRE THAT THIS FAILURE BE
CLASSIFIED AS A 1/1. THIS TEST IS PERFORMED DURING OPS-9, WHICH
OVERLAPS THE IOA DEFINITION OF THE PRE-LAUNCH PHASE. THEREFORE,
IOA RECOMMENDS THAT THIS FAILURE, WHICH COULD RESULT IN LOSS OF
LIFE ON THE GROUND, BE CLASSIFIED AS A 1/1.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: RCS-10138X BASELINE [ ]
NASA FMEA #: 03-2A-221310-3 NEW [ X ]
SUBSYSTEM: ARCS
MDAC ID: 10138
ITEM: THRUSTER BIPROP SOLENOID VALVE, PRIMARY, ALL AXES
LEAD ANALYST: c.D. PRUST
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /3 ] ( ] { ) ( ] { ] *
Io0A [ 1/1 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] { ] ( ] ( ] { N ]
RECOMMENDATIONS: (If different from NASA)
t1/1 ] ( ] ( ] { ( A]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

IOA RECOMMENDS THAT THIS
OPERATION DURING GROUND C/O
1/1 AND PLACED ON THE CIL.

COULD RESULT IN LOSS OF LIFE DUE

(If applicable)
ADEQUATE [ ]
INADEQUATE [ |

ITEM AND FAILURE MODE (PREMATURE

TRICKLE CURRENT TEST) BE UPGRADED TO A
FIRING OF A THRUSTER ON THE GROUND

TO EXPOSURE TO PROP, PROP

VAPORS, OR THRUSTER PLUME.

FINAL RESOLUTION:
G. GRUSH (RCS SSM) ON 5/19/88.
FMEA/CIL COVER FAILURES WHICH
DOES NOT AGREE WITH A
SSM IS ONLY CONCERNED THAT THE RCS FMEA/CIL SHOULD COVER

AND, THEREFORE,
FAILURE.

FAILURES WHICH AFFECT MISSION,
T0A WILL ACCEPT SSM'S PHILOSOPHY.

PHASES.

I0A WITHDRAWS 1/1 ISSUE AFTER DISCUSSION WITH
SSM IS NOT CONCERNED THAT THE RCS
AFFECT ONLY GROUND TURNAROUND PHASES

CRIT 1/1 UPGRADE FOR THIS

CREW, AND VEHICLE DURING FLIGHT
HOWEVER, PER IOA'S

INTERPRETATION, NSTS 22206 WOULD REQUIRE THAT THIS FAILURE BE

CLASSIFIED AS A 1/1.
OVERLAPS THE IOA DEFINITION OF
IOA RECOMMENDS THAT THIS FAILURE,

THIS TEST IS PERFORMED DURING OPS-9, WHICH
THE PRE-LAUNCH PHASE. THEREFORE,
WHICH COULD RESULT IN LOSS OF

LIFE ON THE GROUND, BE CLASSIFIED AS A 1/1.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-321 BASELINE [ ]
NASA FMEA #: 05-6KF-2252 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 321
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /IR ] [ P] ( F ] [ P] [ X ] *
IoOA [ 2 /1R ] [ F 3] [ P ] [ P] ( X
COMPARE [ N / ] [ N ] [ N ] ( ] ( ]
RECOMMENDATIONS : (If different from NASA)
[ / ] { ] { ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. DIODE FAILING SHORT ALONE
HAS NO EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-120



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS=-323 BASELINE [ ]
NASA FMEA #: 05-6KF-2252 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 323
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P11 [ F { P [ X ] *
10 [ 2 /1R ] [ F 1 { P { P [ X ]
COMPARE [ N / ] [ N ] [ N ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)
{ / ] ( ] [ ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. DIODE FAILING SHORT ALONE
HAS NO EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-388 BASELINE [ ]
NASA FMEA #: 05-6KF-2253 -1 NEW [ N ]
SUBSYSTEM: FRCS

MDAC ID: 388

ITEM: DIODE

LEAD ANALYST: D. HARTMAN

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P ] [ F ] [ P [ X ] *
oa [3/3 ] ( ] ( ] ( ) [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { N ]
RECOMMENDATIONS : (If different from NASA)
[t 7 ] ( ] [ ] ( ] ( ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:

NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOw
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-406 BASELINE [ ]
NASA FMEA #: 05-6KF-2253 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 406
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P ( F ] ( P ] (X ] *
oA [ 3 /3 ] ( ] ( ] { ] { ]
COMPARE [ N /N ] [ N ] { N ] [ N ] [ N 1]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] ( ] { ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-410 BASELINE [ ]
NASA FMEA #: 05-6KF-2253 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 410
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] ( P] [ F ] [ P] [ X ] *
IoA [ 3 /3 ] ( ] { ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] { ] { ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-124



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-420 BASELINE [ ]
NASA FMEA #: 05-6KF-2253 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 420
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] [ F ] ( P [ X ] *

oA [ 3 /3 ] ( ] l ] ( ] ( ]
COMPARE [ N /N ] [ N ] { N ] [ N1 [ N ]
RECOMMENDATIONS: (If different from NASA)

( / ] { ] { ] { ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-424 BASELINE [ ]
NASA FMEA #: 05-6KF~-2254 -1 NEW [ N )
SUBSYSTEM: FRCS
MDAC ID: 424
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P ] ( F ] [ P ] [ X ] *
IOA [ 3 /3 ] [ ) { ] ( ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
{ / ] [ ] ( ] ( ] [
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-442 BASELINE [ ]
NASA FMEA #: 05-6KF-2254 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 442
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/ FUNC A B c
NASA [ 2 /1R ] [ P [ F ] [ P] [ X ] *
I0A [ 3 /3 ] ( ] [ ] ( 1 ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ] [ ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-127



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-446 BASELINE [ ]
NASA FMEA #: 05-6KF-2254 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 446
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /IR ] [ P] [ F ] (P] (X ] *
oA [ 3 /3 ) L] 1 (] L]

COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

[ / ] ( ] [ ] { ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-456 BASELINE [ ]
NASA FMEA #: 05-6KF-2254 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 456
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P] [ F ( P] (X ] *
10 [ 3 /3 ] ( ] ( ] ( ] [ ]
COMPARE [ N /N ] [ N ] [ N [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS=-472 BASELINE [ ]
NASA FMEA #: 05-6KF-2126 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 472
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P ] [ P] ( ] *

IoA [ 2 /1R ] ( P] ( F ] ( P] ( X1
COMPARE [ N / ] ( ] ( N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)

L 7 1 (] L1 (1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
WITH THE LOSS OF THIS RELAY, VALVE CANNOT BE OPENED. INABILITY
TO OPEN VALVE PREVENTS OPERATION OF JETS REQUIRED FOR TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-473 BASELINE [ ]
NASA FMEA #: 05-6KF-2126 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 473
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P] [ F ] [ P] (X1 *
oA [ 3/3 ] ( ] { ] ( ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS, COUPLED WITH THE
LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A THRUSTER
LEAK.
FINAL RESOLUTION:
NASA CRIT WHICH IS DUE TO A
22206 REDUNDANCY GROUNDRULES.
PROBABILITY OF MULTIPLE FAILURES OCCURRING
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE

I0A WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
CONSERVATIVE INTERPRETATION OF NSTS
I0A RETAINS A CONCERN OF THE LOW
SIMULTANEOUSLY. IOA
(FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-475 BASELINE [ ]
NASA FMEA #: 05-6KF-2126A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 475
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( P] [ F ] ( P ] [ X ] *
IOA [ 3 /1R ] ( P ] ( F ] ( P ] [ X ]
COMPARE [ / ] { ] [ ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
[ / ] ( ] [ ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-477 BASELINE [ ]
NASA FMEA #: 05-6KF-2126A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 477
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] [ F ] ( P ] ([ X ] *
IOA [ 2 /1R ] ( P [ F ] [ P] [ X ]
COMPARE [ N / ] ( ] { ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ) ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE CAUSES
INABILITY TO OPEN THE VALVE. REDUNDANCY PROVIDED. LOSS OF ALL
REDUNDANCY CAVUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-478 BASELINE { ]
NASA FMEA #: 05-6KF-2126 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 478
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] [ P] ( P ] [ P ( ] *
oA [ 2 /1R ] ( P [ F ] [ P] [ X ]
COMPARE [ N / ] ( ] ( N ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ 1 ( ] [ ] ( ] [ )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
WITH THE LOSS OF THIS RELAY, VALVE CANNOT BE OPENED. INABILITY
TO OPEN VALVE PREVENTS OPERATION OF JETS REQUIRED FOR TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS=-479 BASELINE [ ]
NASA FMEA #: 05-6KF-2126 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 479
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] { F ] ( P (x3) *
IoA [ 3 /3 1] ( ] { ] { ] [ ]
COMPARE [ N /N 1] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] { ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (1f applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS, COUPLED WITH THE
1LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A THRUSTER
LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-481 BASELINE [ ]
NASA FMEA #: 05-6KF-2126A~2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 481
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CcIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ 3 /1R ] ( P ] [ F ] ( P ] ( X ] *
IoOA [ 3 /1R ] [ P ] [ F) [ P ] [ X ]
COMPARE [ / ] ( ] { ] [ ] { ]
RECOMMENDATIONS:  (If different from NASA)
[ / ] [ ] [ ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]

REMARKS :

NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED ALONE HAS NO

EFFECT.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED

FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN

WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-483 BASELINE [ )|
NASA FMEA #: 05-6KF-2126A~-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 483
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ F] ( P] (X ] *
I0OA [ 2 /1R ] { P [ F 1] { P [ X1
COMPARE [ N / ] ( ] { ] ( ] ( )
RECOMMENDATIONS: (If different from NASA)
( / ] { ] ( ] { ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE CAUSES
INABILITY TO OPEN THE VALVE. REDUNDANCY PROVIDED. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-484 BASELINE [ ]
NASA FMEA #: 05-6KF-2127A-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 484
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] [ P] ( P] ( ] *
ICA [ 2 /IR ] [ P] [ F ] [ P] ( X1
COMPARE [ N / ] ( ) [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 [ ] ( ] ( ] [ )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
WITH THE LOSS OF THIS RELAY, VALVE CANNOT BE OPENED. INABILITY
TO OPEN VALVE PREVENTS OPERATION OF JETS REQUIRED TO EXPEL
PROPELLANTS TO MEET LANDING CG LIMITS. ALSO THERE IS NO
REDUNDANCY FOR MANIFOLD 5 (VERNIERS - 2/2). IOA ORIGINALLY
FAILED THIS B SCREEN SINCE CREW CANNOT DETECT FAILURE (EXCEPT VIA
MCA STATUS) UNTIL AFTER CLOSING THE VALVE, WHICH IS TOO LATE TO
RECOVER BY NOT CLOSING THE VALVE.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN, AND SINCE ANOTHER FAILURE IS REQUIRED TO CAUSE THE
CREW TO CLOSE THE VALVE IN THE FIRST PLACE. ALSO, NSTS 22206
(2.3.4.B.2.B) SAYS THAT AN ITEM NOT USED DURING ANY NOMINAL
MISSION PHASE SHOULD HAVE AN "NA" B SCREEN. THIS ITEM IS SINCE
THE VALVE IS NOT NOMINALLY CLOSED. SO IOA CONCURS WITH A "DASS"
B SCREEN, SINCE "P" AND "NA" ARE NON-CILS.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-485 BASELINE [ ]
NASA FMEA #: 05-6KF-2127A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 485
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] [ F ] [ P ] [ X ] *

10A [ 3/3 1 { ] { ] { ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)

{ / ] ( ] ( ] ( ] { ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ALL
REDUNDANCY PREVENTS ISOLATION OF A THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS 1SSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 c.18-139



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-487 BASELINE [ ]
NASA FMEA #: 05-6KF-2127 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 487
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] [ P] [ F] (P] [ X ] *
IoA [ 3 /1R ] [ P] [ F] [ P ] ( X ]
COMPARE [ N / ] (] L] (1 (]
RECOMMENDATIONS:  (If different from NASA)
t 7 1 [ ] (] 1 [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]

REMARKS :

NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED ALONE HAS NO

EFFECT.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER

NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS

22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE IoOW

PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-489 BASELINE ([ ]
NASA FMEA #: 05-6KF=-2127 -2 NEW [ N ]

SUBSYSTEM: FRCS
MDAC ID: 489
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL

FLIGHT ITEM
HDW/FUNC

wwog P
b e B« -
w0

NASA [ 2 /1R ]
ToA [ 2 /1R ]

e
e
E
—d i

COMPARE [ / |

—
——t

—
—

~—
ad
—
et

RECOMMENDATIONS: (If different from NASA)

( / ] { ] [ ] { ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE CAUSES
INABILITY TO OPEN THE VALVE. REDUNDANCY PTROVIDED. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TO0A RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-490 BASELINE [ ]
NASA FMEA #: 05-6KF-2127A-1 NEW [ N )
SUBSYSTEM: FRCS
MDAC ID: 490
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/ FUNC A B c
NASA [ 3 /1R ] [ P] ( P ] [ P] [
Ioa [ 2 /1R ] ( P] [ F] [ P] ( X ]
COMPARE [ N / ] (1 [ N ] L] [ N ]
RECOMMENDATIONS:  (If different from NASA)
t 7 1 (1] [ 1 L] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
WITH THE LOSS OF THIS RELAY, VALVE CANNOT BE OPENED. INABILITY
TO OPEN VALVE PREVENTS OPERATION OF JETS REQUIRED TO EXPEL
PROPELLANTS TO MEET LANDING CG LIMITS. ALSO THEIR IS NO
REDUNDANCY FOR MANIFOLD 5 (VERNIERS - 2/2).
IOA ORIGINALLY FAILED THIS B SCREEN SINCE CREW CANNOT DETECT
FAILURE (EXCEPT VIA MCA STATUS) UNTIL AFTER CLOSING THE VALVE,
WHICH IS TOO LATE TO RECOVER BY NOT CLOSING THE VALVE.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (TANK ISO VALVE STUCK CLOSED) HAS BEEN
WITHDRAWN, AND SINCE ANOTHER FAILURE IS REQUIRED TO CAUSE THE
CREW TO CLOSE THE VALVE IN THE FIRST PLACE. ALSO, NSTS 22206
(2.3.4.B.2.B) SAYS THAT AN ITEM NOT USED DURING ANY NOMINAL
MISSION PHASE SHOULD HAVE AN "NA" B SCREEN. THIS ITEM IS SINCE
THE VALVE IS NOT NOMINALLY CLOSED. SO IOA CONCURS WITH A "PASS"
B SCREEN, SINCE "P" AND "NA" ARE NON-CILS.

REPORT DATE 21 JULY 1988 C.18-142



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS—491 BASELINE [ ]
NASA FMEA #: 05-6KF-2127A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 491
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAasA [ 2 /1R ] [ P] ( F ] ( P] (X ] *

10 [ 3 /3 1] ( ] { ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 t ] t 1 1] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS, COUPLED WITH THE
LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A THRUSTER
LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-493 BASELINE [ ]
NASA FMEA #: 05-6KF-2127 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 493
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P] [ F ] ( P ] [ X ] =
IOA [ 3 /1R ] [ P] [ F ] ( P] [ X
COMPARE [ N / ] [ ] ( ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)
{7/ ] ( ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-495 BASELINE [ ]
NASA FMEA #: 05-6KF-2127 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 495
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P] [ F ] [ P {x1]*
IoOA [ 2 /1R ] [ P] { F ] ( P [ X ]
COMPARE [ / ] ( ] ( ] { ] [ ]
RECOMMENDATIONS: (If different from NASA)
{ / ] { ] ( ] ( ) ( ]
(ADD/DELETE)

+ CII, RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE CAUSES
INABILITY TO OPEN THE VALVE. REDUNDANCY PROVIDED. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-496 BASELINE [ ]
NASA FMEA #: 05-6KF-2083 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 496
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] { F ] [ P ] [ X ] *
Ioa [ 3 /3 ) ( ] ( ] [ ] ( ]
COMPARE [ /N ] [ N ] [ N ] { N ] [ N ]
RECOMMENDATIONS (If different from NASA)
[ / ] [ ] [ ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ALL
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-498 BASELINE [ ]
NASA FMEA #: 05-6KF-2083 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 498
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( F ] ( P] (X ] *
ICA [ 3 /3 ] { ] ( ] ( ] { ]
COMPARE [ /N ] [ N ) [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ) { ] ( ] ( ] ( ]
(ADD/DELETE)

#+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, 1.0SS OF ALL
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-500 BASELINE [ ]
NASA FMEA #: 05-6KF-2083 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 500
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ F ] [ P ] [ X ] *

Ioa (3 /3 ] (] L] (] C 1
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

7 1 L] [ ] 1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ALL
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-514 BASELINE [ ]
NASA FMEA #: 05-6KF-2084 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 514
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [ 3 /1R ] [ P ( F ] [ P [ X ] *

10 [ 3 /3 1 ( ] { ] ( ) { ]
COMPARE [ /N ] [ N ] { N ] [ N1 [ N ]
RECOMMENDATIONS: (If different from NASA)

t /7 1 t ] (N r 1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE ([ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ALL
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. T0A RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-516 BASELINE [ ]
NASA FMEA #: 05-6KF-2084 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 516
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /IR ] ( P ) ( F ] ( P ] [ X ] *
oA [ 3 /3 ) ( ] ( ] ( ] ( ]
COMPARE [ /N ] ( N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ] [ ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ALL
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. TIOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88
ASSESSMENT ID: FRCS-518
NASA FMEA #: 05-6KF-2084 -1

SUBSYSTEM: FRCS
MDAC 1ID: 518
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS
FLIGHT
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] [ F ] [ P ]
10 [ 3 /3 ] ( ] { ] { ]

COMPARE [ /N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS:

t 7/ 1 1 (] (

(If different from NASA)

+ CIL RETENTION RATIONALE: (If applicable)

NASA DATA:
BASELINE [ ]

NEW [ N )

CIL
ITEM

( ]
(ADD/DELETE)

ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES.
REDUNDANCY TO MONITOR VALVE POSITION MAY LEAD
THE VALVE CLOSED.
FINAL RESOLUTION:

HOWEVER,
TO FALSELY FAILING

LOSS OF ALL

TOA WITHDREW THIS ISSUE, ACCEPTING NASA'S

HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS

22206 REDUNDANCY GROUNDRULES.

TOA RETAINS A CONCERN OF THE LOW

PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-568 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 568
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ F ] [ P ] [ x ] *

oA [3/3 ] (] L1 C 1 C ]

COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

L 7 1 L] (] (1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-569 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F=2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 569
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P [ F ] ( P] (X ] *
1o [ 3/3 1] ( ] ( ] [ ] ( ]
COMPARE [ /N 1 [ N1 [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ) ( )
(ADD/DELETE)

+ CII, RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FATLED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-572 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS

MDAC ID: 572

ITEM: DIODE

LEAD ANALYST: D. HARTMAN

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] { P [ F ] ( P ([ X ] *
oA [ 3 /3 ) ( ] { ] [ ] { ]
COMPARE [ N /N ] [ N ] { N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-576 BASELINE [ ]
NASA FMEA #: 05-6KF-2255E~-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 576
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] ( P ] { F ] { P ] [x ] *
oA [ 3 /3 ] ( ] { ] ( ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ / ] { ] [ ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-577 BASELINE [ ]
NASA FMEA #: 05-6KF-2255E-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 577
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] { P ] [ F ] { P ] [ X ] =*
Ioa [ 3 /3 ] [ ] ( ] [ ] [ ]
COMPARE [ /N ] [ N] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ] { ]
(ADD/DELETE)

*+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-578 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 578
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P ] ({ F ( P (X1 *
IoOA [ 3 /3 1 { ] ( ) { ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] ( ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-581 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 581
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] [ P ] [ P ] [ X ] *
IoOA [ 3 /3 ] [ ] [ ] { ] ( ]
COMPARE [ /N ] ( N ] [ N ] ( N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] ( ] [ ] { ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-583 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 583
ITEM: _ DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAsA [ 3 /1R ] { P [ P ] ( P ] (X ] *

1I0A [ 3 /3 ] ( ] ( ] { ) ( ]
COMPARE [ /N ] [ N ] ( N ] ( N ] ( N ]
RECOMMENDATIONS: (If different from NASA)

( / ] { ] [ ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-590 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 590
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( P ] ( F ] ([ P] [ X ] *

oA [ 3 /3 ] [ ] ( ] [ ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

L 7 1 [ ] ] (] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-591 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 591
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( P ([ F ] { P (X ] *
I0A [ 3 /3 ] ( ] { ) { ] [ ]
COMPARE [ /N ] [ N] [ N ] { N ] ( N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] [ ] ( ] ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-594 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 594
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] ( P ] ( F ( P ] [ X ] *
IoA [ 3 /3 ) ( ] [ ] [ ] [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] ( N )
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] [ ] { ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-598 BASELINE ( ]
NASA FMEA #: 05-6KF-2255E~-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 598
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P { F] [ P [ X ] *

I0A [ 3 /3 ] { ] { ] ( ] ( ]
COMPARE [ /N ] ( N1 [ N ] ( N ] ( N ]
RECOMMENDATIONS: (If different from NASA)

( / ] { ] { ] ( ] ( ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
52206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-599 BASELINE [ 1
NASA FMEA #: 05-6KF-2255E-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 599
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] [ F ) [ P] [ X ] *
IoA [ 3 /3 ] [ ] { ] { ] { ]
COMPARE [ /N ] [ N ] [ N ] [ N ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 7/ ] { ] ( ] ( ] ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE | ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS. .
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-600 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 600
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P] ({ F) [ P] [ x )] *

oA [ 3 /3 1 { ] ( ] { ] ( ]

COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS:

t 7 1 1 t 1 l

(If different from NASA)

( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ 1
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-603 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 -2 NEW [ N ]
SUBSYSTEM: FRCS

MDAC ID: 603

ITEM: DIODE

LEAD ANALYST: D. HARTMAN

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /IR ] [ P ] ([ P] [ P ] [ X ] *
Ioa [3/3 ] L] [ ] (] L1
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS:: (If different from NASA)
(7 1 L] L 1 [ 1 [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-605 BASELINE [ ]
NASA FMEA #: 05-6KF=-2268 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 605
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o]
NAsA [ 3 /1R ] [ P ] ( P ] ( P] [ X ] *
IoOA [ 3 /3 ] ( ] { ] ( ] ( ]
COMPARE [ /N ] [ N ] ([ N] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] [ ] ( )
(ADD/DELETE)

%* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-612 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F~1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 612
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /IR ] ( P] [ F ] [ P] [ X ] *
IcA [ 3 /3 ] ( ] { ] ( ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N] ( N ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 ( ] [ ] [ ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-613 BASELINE [ ]
NASA FMEA #: 05-6KF~2255F-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 613
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ) [ P] { F ( P ) [ X ] *
IoOA [ 3 /3 ] { ] { ] ( ] ( ]
COMPARE [ /N ] [ N ] ( N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-616 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 616
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P] ( F ] ( P ] [ X ] *
IoA [ 3 /3 1] ( ] ( ] [ ] [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ) [ ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-620 BASELINE [ ]
NASA FMEA #: 05-6KF-2255E~1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 620
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ( F ] ( P ] [ X ] *
IoOA [ 3 /3 1] { ] ( ] ( ] { ]
COMPARE [ /N ] ( N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] [ ] ( ] ( ] [ )
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE ([ 1
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
92206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
SROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-621 BASELINE [ ]
NASA FMEA #: 05-6KF—-2255E~2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 621
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] ([ F ] [ P] [ X ] *
IoA [ 3 /3 ] ( ] ( ] ( ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-622 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 622
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P ] ( F ] ( P (X ] *
oA [ 3 /3 1] ( ] [ ] { ] ( )
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] { ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-625 BASELINE { ]
NASA FMEA #: 05-6KF-2268 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 625
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] ( P ] [ P ] ( X ] *
Ioa [ 3 /3 ] ( ] [ ] [ ] { ]
COMPARE [ /N ] { N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
7/ ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-627 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 627
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAasA [ 3 /1R ] { P { P ] { P ] [ X ] *
oA [ 3/3 1 ( ] ( 1 { ] ( ]
COMPARE [ /N 1] ( N ] [ N ] { N] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] ( ) ( ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-634 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 634
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] [ F [ P [ X ] *
IoOA [ 3 /3 ] ( ] ( ] ( ] ( ]
COMPARE [ /N ] { N ] ( N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] [ ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TIOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-635 BASELINE [ ]
NASA FMEA #: 05-6KF-2255F=-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 635
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ( F ] [ P] (X 1] *
Io0A [ 3 /3 1] ( ) { ] { ] { ]
COMPARE [ /N ] [ N ] ( N ] [ N ] { N ]
RECOMMENDATIONS:  (If different from NASA)
{ / ] { ] { ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE { ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
1LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD IS0 VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-638 BASELINE [ ]
NASA FMEA #: 05-6KF=-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 638
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] ( F ] [ P ] [ X ] *
IeA [ 3 /3 ] ( ] ( ] { ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
7/ ] ( ] 1 ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-642 BASELINE [ ]
NASA FMEA #: 05-6KF-2255E-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 642
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ( F ] [ P [ X ] *
I0A [ 3 /3 ] ( ] ( ] { ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] { ] ( ] ( [ )
(ADD/DELETE)

% CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE ( ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF) .
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-643 BASELINE [ ]
NASA FMEA #: 05-6KF-2255E-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 643
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] ( F ] [ P ] [ X ] *
oA [ 3 /3 ] ( ] ( ] [ ] ( ]
COMPARE [ /N ] [ N ] [ N ] ( N ] { N ]
RECOMMENDATIONS: (If different from NASA)
4 ] [ ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILED SHORT DIODE
CAUSES EXCESSIVE MOTOR OPERATION (CONTINUOUS POWER THAT OPENS THE
VALVE SLIGHTLY THEN CLOSES IT, CONSTANTLY REPEATING ITSELF).
MOTOR DAMAGE WOULD LIKELY CAUSE THE VALVE TO CLOSE, CAUSING
LOSS OF JETS ON ASSOCIATED MANIFOLD. REDUNDANCY PROVIDED BY JETS
ON ANOTHER MANIFOLD. LOSS OF REDUNDANCY CAUSES THE INABILITY TO
EXPEL PROPELLANTS TO MEET CG CONSTRAINTS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-644 BASELINE [ ]
NASA FMEA #: 05-6KF-2255 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 644
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P ] [ F ( P ] (X1 *
0 [ 3/3 1 ( ) ( ] { ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ / ] [ ] ( 1 ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-647 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 =~2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 647
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] [ P ] ( P] [ X ] *
oA [ 3 /3 ] ( ] { ] ( ] { ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 7 ] ( ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-649 BASELINE [ ]
NASA FMEA #: 05-6KF-2268 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 649
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P [ P ] [ X ] *

I0OA [ 3 /3 1] { ] { ] ( ] ( ]
COMPARE [ /N ] ( N ] ( N ] [ N] [ N ]
RECOMMENDATIONS: (If different from NASA)

[ / ] ( ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-668 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 668
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] [ P ] [ F ] [ P ] [ X ] =*
IOA [ 3 /3 ] ( ] { ] ( ] ( )
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] [ ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING THE VALVE CLOSED, POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. TIOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-669 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 669
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P [ P ] [ P { ] *

I0A [ 2 /1R ] ( P { F ] [ P [ X
COMPARE [ N/ ] ( ] [ N] ( ] ( N1
RECOMMENDATIONS: (If different from NASA)

( / ] { ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS COUPLED WITH THE
1.0SS OF HARDWARE REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO
EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: I0A WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-670 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 670
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] [ F ] [ P ] [ X ] *
oA [ 3 /3 ] [ ] ( ] [ ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
( / ] ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-672 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 672
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P] { F ] ( P ] (x] *
IOA [ 3 /3 ] ( ] ( ] ( ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] { ) { ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-673 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 673
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( P] [ P] ( P] ( ] *

IOA [ 2 /1R ] [ P ] ( F ] [ P [ X ]
COMPARE [ N / ] { ] [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 [ ] (] (1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO
EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:

ASSESSMENT ID:

FRCS-674

BASELINE [ ]

NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 674
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsA [ 2 /1R ] [ P] { F ] ( P ] (X1 *
I0A [ 3/3 ] ( ] { ] ( ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-676 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 676
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] ( F ] ( P ] [ X ] *
IoA [ 3 /3 ] [ ] [ ] [ ] ( ]
COMPARE [ N /N ] [ N ] [ N ) [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
{ / ] ( ] [ ] [ ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-677 BASELINE { ]
NASA FMEA #: 05-6KF-2208 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 677
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P ] { P] { ] *
I0A [ 2 /1R ] [ P] [ F ] ( P] [ X ]
COMPARE [ N / ] ( 1 [ N ] { ] [ N ]
RECOMMENDATIONS: (I1f different from NASA)
( / ] { ] ( ] { ( ]
(ADD/DELETE)
%* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1
INADEQUATE [ ]

REMARKS:

LOSE CAPABILITY TO OPEN ISOLAT

ION VALVE. THIS COUPLED WITH THE

LOSS OF HARDWARE REDUNDANCY MAY CAUSE 1L0SS OF JETS REQUIRED TO

EXPEL PROPELLANTS
FINAL RESOLUTION:
FRCS HARDWARE CIL
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS~-678 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 678
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P] [ F ] ( P ] [ X ] *
ICA [ 3 /3 ] { ] [ ] ( ] { ]
COMPARE [ N /N ) [ N ] [ N ] [ N ] ([ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] [ ] [ ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE | ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEQUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-680 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 680
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P [ F) { P (x ] *
IOA [ 3 /3 1 ( ] ( ] { ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] [ ) ( ] ( ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
'FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. ~IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-681 BASELINE [ ]
NASA FMEA #: 05~6KF-2208 -2 NEW [ N ]
SUBSYSTEM: FRCS

MDAC ID: 681

ITEM: DRIVER, HYBRID

LEAD ANALYST: D. HARTMAN

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P] ([ P ] ( ] *
I0A [ 2 /1R ] ( P] [ F ] ( P ] [ X ]
COMPARE [ N / ] ( ] ( N ] ( ] [ N]
RECOMMENDATIONS: (If different from NASA)
t 7 1] ( ] [ ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO
EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-682 BASELINE [ ]
NASA FMEA #: 05-6KF-2208 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 682
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] ( P] [ F ] {( P] [ X ] *
1I0A [ 3/3 1 { ] ( ] ( ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, IF DRIVER FAILS
OPEN, LOSE CAPABILITY TO MONITOR VALVE STATUS WITH THE SWITCH
TALKBACK. MDM DISCRETES PROVIDE REDUNDANCY. LOSS OF THIS
REDUNDANCY MAY LEAD TO FALSELY FAILING TRHE VALVE CLOSED,
POSSIBLY
EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-702 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 702
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o]
NASA [ 3 /1R ] ( P] [ P ] ( P] ( ] *
IOA [ 2 /1R ] ( P ( P] ( P ( X ]
COMPARE [ N / ] { ) [ ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 ( ] { ] { ] l ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS, COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-196



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-703 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 703
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsSA [ 2 /1R ] [ P ] { F ] ([ P] (X ] *
I0A [ 3 /3 ] ( ] { ] { ] ( ]
COMPARE [ N /N ] [ N ] [ N ) [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] [ ] { ] { ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, RELAY FAILING
HIGH CREATES INABILITY TO CLOSE THE VALVE. THIS, COUPLED WITH
THE LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A
THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-705 BASELINE [ ]
NASA FMEA ¢: 05-6KF-2128 =2 NEW [ N )
SUBSYSTEM: FRCS
MDAC ID: 705
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P ) [ F ] [ P ] [ X ] *

IOA [ 2 /1R ] ( P] ( P ] [ P ] [ X ]
COMPARE [ / ] [ ] [ N] [ ] [ ]
RECOMMENDATIONS: (If different from NASA)

[ / ] [ ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. LOSE CAPABILITY TO OPEN
THE VALVE. THIS, COUPLED WITH THE LOSS OF ALL HARDWARE
REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-706 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 706
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] [ P [ P ] [ P l ] *
I0A [ 2 /1R ] [ P ( P ] [ P [ X ]
COMPARE [ N / ] ( ] ( ] ( ] [ N]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE ([ ]
REMARKS:
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS, COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-707 BASELINE [
NASA FMEA #: 05-6KF-2128A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 707
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] [ P] [ F ] [ P] ( X ] *

oA [ 3 /3 ] ( ] ( ] [ ] [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t /7 1 [ ] (] (1] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, RELAY FAILING
HIGH CREATES INABILITY TO CLOSE THE VALVE. THIS, COUPLED WITH
THE LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOALTION OF A
THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TIOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-709 BASELINE ( ]
NASA FMEA #: 05-6KF-2128 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 709
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P] { F ] ( P (X ] *
IoOA [ 2 /1R ] { P] [ P ( P] [ X ]
COMPARE [ / ] { ] [ N] [ 1 ( ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. LOSE CAPABILITY TO OPEN
THE VALVE. THIS, COUPLED WITH THE LOSS OF ALL HARDWARE
REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TIOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. TIOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 Cc.18-201



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-710 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A~1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 710
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P] ( P [ P] ( ] *
IOA [ 2 /1R ] [ P] [ P ] [ P] [ X ]
COMPARE [ N / ] { ] [ ] ( ] ( N ]
RECOMMENDATIONS : (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS, COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-202



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-711 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 711
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT : ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P ] { F ) ( P (X ] *
I0A [ 3 /3 ] { ] ( ] { ] { ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t / ] ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, RELAY FAILING
HIGH CREATES INABILITY TO CLOSE THE VALVE. THIS, COUPLED WITH
THE LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A
THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-203



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-713 BASELINE [ ]
NASA FMEA #: 05-6KF-2128 -2 NEW [ N ]
SUBSYSTEM: FRCS

MDAC ID: 713

ITEM: RELAY

LEAD ANALYST: D. HARTMAN

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT : ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P ] ( F ] [ P ] [ X ] *
I0A [ 2 /1R ) { P] [ P ] [ P ] ([ X ]
COMPARE [ / ] { ] [ N ] [ ) [ ]
RECOMMENDATIONS: (If different from NASA)
[ 7/ ] [ ] [ ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE

INADEQUATE | ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. LOSE CAPABILITY TO OPEN
THE VALVE. THIS, COUPLED WITH THE LOSS OF ALL HARDWARE
REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. TIOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-204



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-714 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 714
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B cC
NASA [ 3 /1R ] ( P] [ P ( P ( ] *
Io0A [ 2 /1R ] [ P ( P [ P [ X ]
COMPARE [ N / ] { ] ( ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] ( ] { ] ( ]
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO OPEN ISOLATION VALVE. THIS, COUPLED WITH THE
LOSS OF HARDWARE REDUNDANCY MAY CAUSE INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-205



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-715 BASELINE [ ]
NASA FMEA #: 05-6KF-2128A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 715
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 2 /1R ] ( P ] [ F] [ P ] [ X ] *
IoA [ 3 /3 ] [ ] [ ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7 1 { ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

ADEQUATE [
INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FATILURES. HOWEVER, RELAY FAILING
HIGH CREATES INABILITY TO CLOSE THE VALVE. THIS, COUPLED WITH

THE LOSS OF ALL HARDWARE REDUNDANCY PREVENTS ISOLATION OF A
THRUSTER LEAK.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-206



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-717 BASELINE [ ]
NASA FMEA #: 05-6KF-2128 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 717
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P] [ F ( P ] (X1 *
I0A [ 2 /1R ] [ P [ P [ P [ X1
COMPARE [ / ] ( ] [ N ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
t /7 1 ( ] ( ] ( ) [ ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. LOSE CAPABILITY TO OPEN
THE VALVE. THIS, COUPLED WITH THE LOSS OF ALL HARDWARE
REDUNDANCY MAY CAUSE LOSS OF JETS REQUIRED TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
52206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-207



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS~-718 BASELINE [ ]
NASA FMEA #: 05-6KF-2089 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 718
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ( P ] [ F ) ( P ] (X ] *
Ioa [ 3 /3 ) ( ] { ] ( ] [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ] ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE | ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, 1LOSS OF
CAPABILITY TO MONITOR VALVE STATUS MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. 1IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IoA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-208



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-732 BASELINE [ ]
NASA FMEA #: 05-6KF-2089 -1 NEW [ N )
SUBSYSTEM: FRCS
MDAC ID: 732
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW,/FUNC A B c
NASA [ 2 /1R ] ( P] ( F ] ( P (x1] *
IoA [ 3/3 1 { ] { ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ / ] { ] ( ] { ] ( ]
(ADD/DELETE)

*# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF
CAPABILITY TO MONITOR VALVE STATUS MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-209



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-746 BASELINE [ ]
NASA FMEA #: 05-6KF-2089 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 746
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] ( P ] [ F ] ( P ] [ X ] *
oA [ 3 /3 ] ( ] [ ] { ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { N )]
RECOMMENDATIONS: (If different from NASA)
t /7 1 ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF
CAPABILITY TO MONITOR VALVE STATUS MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-210



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-760 BASELINE [ ]
NASA FMEA #: 05-6KF-2089 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 760
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] ({ P [ F [ P ] (x ] *
10 [ 3 /3 ] { ] { ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N 1]
RECOMMENDATIONS: (If different from NASA)
7/ ] { ] ( ] [ { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

NASA FMEA CONSIDERS MULTIPLE FAILURES.
CAPABILITY TO MONITOR VALVE ST
THE VALVE CLOSED POSSIBLY EFFECT
FINAL RESOLUTION:
HIGHER CRIT WHICH IS DUE TO A C
22206 REDUNDANCY GROUNDRULES.

PROBABILITY OF MULTIPLE FAILURE
WILL NOT DISPUTE NASA'S MORE CONSE

REPORT DATE
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ADEQUATE [ )
INADEQUATE [ ]

TOA WITHDREW THIS
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-880 BASELINE [ ]
NASA FMEA #: 05~-6KF-2155 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 880
ITEM: MANIFOLD 1, OX & FU ISOL VLV SWITCH TALKBACK
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o]
NASA [ 2 /1R ] [ P ] ( F ] [ P ] [ X ] *
IOA [ 3 /1R ] ( P] [ P ] ( P ] ( ]
COMPARE [ N / ] ( ] ([ N ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
7/ ] ( ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ACCURATE
INDICATION OF VALVE STATUS WITH SWITCH TALKBACK COUPLED WITH THE
LOSS OF REDUNDANCY (MDM DISCRETES) MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-212



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-881 BASELINE [ ]
NASA FMEA #: 05-6KF-2155 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 881
ITEM: MANIFOLD 2, OX & FU ISOL VLV SWITCH TALKBACK
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 2 /1R ] ( P] [ F ( P [ X ] *
1I0A [ 3 /1R ] ( P] ( P ( P] ( ]
COMPARE [ N / ] ( ] [ N ] { ] ([ N]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] { ] { ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (I1f applicable)
ADEQUATE ([ ]

INADEQUATE ( ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ACCURATE
INDICATION OF VALVE STATUS WITH SWITCH TALKBACK COUPLED WITH THE
10SS OF REDUNDANCY (MDM DISCRETES) MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-213



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-882 BASELINE [ ]
NASA FMEA #: 05-6KF-2155 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 882
ITEM: MANIFOLD 3, OX & FU ISOL VLV SWITCH TALKBACK
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 2 /1R ] ( P ] ( F ] ( P] ( X ] *

I0A [ 3 /1R ] ( P ] [ P] [ P ] ( ]
COMPARE [ N / ] { ] [ N ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 L] L] (1 (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ACCURATE
INDICATION OF VALVE STATUS WITH SWITCH TALKBACK COUPLED WITH THE
LOSS OF REDUNDANCY (MDM DISCRETES) MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 C.18-214



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-883 BASELINE { ]
NASA FMEA #: 05-6KF-2155 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 883
ITEM: MANIFOLD 4, OX & FU ISOL VLV SWITCH TALKBACK
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] { P [ F 1 ( P ] (x ] *
ICA [ 3 /1R ] [ P { P] [ P { ]
COMPARE [ N / ] { ] [ N ] { ] ( N1
RECOMMENDATIONS: (If different from NASA)
t 7/ ] [ ] ( ] ( [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. HOWEVER, LOSS OF ACCURATE
INDICATION OF VALVE STATUS WITH SWITCH TALKBACK COUPLED WITH THE
1L.OSS OF REDUNDANCY (MDM DISCRETES) MAY LEAD TO FALSELY FAILING
THE VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 c.18-215



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-885 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 885
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R } [ P ] { P ] [ P ] ( ] *
IoA [ 2 /2 ] [ ] ( ] [ ] [ X1
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

( / )| { ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]

REMARKS :

LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD

3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED

FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN

WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-216



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-886 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 886
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] ( F ] [ P] (X ] *
10 [ 2/2 ] { ] { ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] { ] { ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 c.18-217



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-887 BASELINE [ ]
NASA FMEA #: 05-6KF-2180 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 887
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] ([ P] ( P) ( ] *
IoA [ 2 /2 ) [ ] ( ] [ ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] { ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-889 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 889
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] [ P ] [ P ] [ P { ] *

Io0A [ 2 /2 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t /7 1 (] [ t ] [ ]
(ADD/DELETE)

*# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-890 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 890
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NasA [ 3 /1R ] [ P] ( F ] ( P] ([ X ] *
Ioa [ 2 /2 ] [ ] [ ] [ ] { X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ) ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TIOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88
ASSESSMENT ID:  FRCS-891
NASA FMEA #: 05-6KF-2180 -1

SUBSYSTEM: FRCS
MDAC ID: 891
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REbUNDANCY SCREENS
FLIGHT
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] [ P ] { P ]
10 [ 2/2 ] ( ] ( ] ( ]
COMPARE [ N /N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7/ ) L1 (1] !

% CIL RETENTION RATIONALE: (If applicable)

NASA DATA:
BASELINE [ ]

NEW [ N ]

CIL
ITEM

( ]
(ADD/DELETE)

ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:
LOSE JETS ON MANIFOLD 2.

REDUNDANCY PROVIDED BY JETS ON MANIFOLD

4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.

FINAL RESOLUTION:

TOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED

FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN

WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-894 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 894
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT : ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] [ F ] [ P ] [ X ] *
IoA [ 2 /2 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS : (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]

REMARKS :

NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO

EFFECT.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER

NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS

22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW

PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-901 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 901
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( F ] ( P} [ X ] *
Io0A [ 2 /2 ] l ] { ] l ] { X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] L ] ( ] ( )
(ADD/DELETE)

# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
92206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-902 BASELINE [ ]
NASA FMEA #: 05-6KF-2180 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 902
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [ 3 /1R ] [ P ] [ P ] [ P] { ] *
IoA [ 2 /2 ] [ ] ( ] [ ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7 ] ( ] ( ] ( ] [ ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE |

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
2. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-904 BASELINE [ ]
NASA FMEA #: 05-6KF-2179 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 904
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [ 3 /1R ] [ P] { P [ P] { ] *

IoOA [ 2 /2 ] ( ] { ] ( ] ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 1 t ] (] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
1LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
2. JETS REQUIRED TO EXPEL PROPELLANTRS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-906 BASELINE { ]
NASA FMEA #: 05-6KF-2183 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 906
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /2R ) ( P] ( F] ( P] ([ X ] *
I0A [ 3 /3 ] ( ] { ] { ] ( ]
COMPARE [ /N ] ( N ] [ N ] ( N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 7/ ] { ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-908 BASELINE [ ]
NASA FMEA #: 05-6KF-2183 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 908
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS ' CIL
FLIGHT ITEM
HDW/FUNC A B (o
NASA [ 3 /2R ] ( P] ( F ( P] (X ] *
IoOA [ 3 /3 ] { ] [ ] { ] ( ]
COMPARE [ /N ] ( N ] [ N ] ( N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING THE HIGHER
NASA CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-909 BASELINE [ ]
NASA FMEA #: 05-6KF-2260 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 909
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P ] [ F ] [ P ] [ X ] *
IoA [ 2 /2 ) { ] [ ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
[ / ] [ ] ( ) ( ] { ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1
INADEQUATE [ ]

REMARKS:

LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN. IOA WILL NOT DISPUTE NASA'S MORE CONSERVATIVE
(FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-913 BASELINE [ ]
NASA FMEA #: 05-6KF-2259 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 913
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsSA [ 3 /1R ] ( P ] ( F ] ( P ] (X ] *
I0A [ 3 /2R ] ( P ( F ( P [ X ]
COMPARE [ /N ] [ ] ( ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ] [ ] l ] [ )
(ADD/DELETE)

+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY MANIFOLD 3 JETS.
JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN. 1IOA WILL NOT DISPUTE NASA'S MORE CONSERVATIVE
(FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-915 BASELINE [ ]
NASA FMEA #: 05-6KF-2260 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 915
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] [ F ] [ P ] ( X ] *
IocA (2 /2 ] ( ] { ] ( ] ( X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN. IOA WILL NOT DISPUTE NASA'S MORE CONSERVATIVE
(FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-919 BASELINE [ ]
NASA FMEA #: 05-6KF=-2259 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 919
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] ( F ) ( P] [ X ] *
IOA [ 3 /2R ] [ P] { F 1] ( P [ X ]
COMPARE [ /N ] { ] { ) ( ] { ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] { ( )
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:

LOSE JETS ON MANIFOLD 2.

4. JETS REQUIRED
FINAL RESOLUTION:
FRCS HARDWARE CIL
WITHDRAWN.
(FAILED) B SCREEN

REPORT DATE

TOA WILL NOT DISPUTE NAS

21 JULY 1988

REDUNDANCY PROVIDED BY JETS ON MANIFOLD
TO EXPEL PROPELLANTS TO MEET CG LIMITS.

TOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
A'S MORE CONSERVATIVE
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-941 BASELINE [ ]
NASA FMEA #: 05-6KF-2259 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 941
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ) ( P] [ F ] [ P] [ X ] =
IoA [ 3 /2R ] ( P] [ F ] ( P ] [ X ]
COMPARE [ /N ] [ ] [ ] [ ] ( ]
RECOMMENDATIONS: (If different from NASA)
(7 ] ( ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 4 AND 5. REDUNDANCY FOR MANIFOLD 4 JETS
PROVIDED BY JETS ON MANIFOLD 2. JETS REQUIRED TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-943 BASELINE { ]
NASA FMEA #: 05-6KF-2260 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 943
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] { P ( F ] [ P] [ x] *
10 [ 2/2 ] { ] ( ] ( ] [ X ]
COMPARE [ N /N ] ( N ] [ N1 [ N ] { ]
RECOMMENDATIONS: (If different from NASA)
{ / ] ( ] { ] ( ] [ ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE { ]
REMARKS:
LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
2. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN. IOA WILL NOT DISPUTE NASA'S MORE CONSERVATIVE
(FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-947 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 947
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P] [ P ] ( P] ( X ] *
IoA [ 2 /2 ] ( ] { ] ( ] [ X ]
COMPARE [ N /N ] [ N ] ( N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] [ ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-948 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 948
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P [ F ] [ P [ xX3] *
I0A [ 2 /2 ] ( ] { ] ( ] [ X1
COMPARE [ N /N ] [ N ] [ N ] [ N] { ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (1If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-949 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 949
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P] [ P ] [ P] [ X ] *
Ioa [ 2 /2 ] L] L1 [ 1 [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS:: (If different from NASA)
7 1 L] (1 (] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-950 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 950
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P ] ( F] ( P ] [ X ] *
IoOA [ 2 /2 ] { ] { ] { ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] { N ] [ ]
RECOMMENDATIONS: (If different from NASA)
{ / ] ( ] { ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-952 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 952
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( F 1 [ P [ X ] *
IOA [ 3 /2R ] [ P] ( P ] ( P ] ( ]
COMPARE [ /N ] ( ] [ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ / ] { ] ( ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FATILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-954 BASELINE [ ]
NASA FMEA #: 05~-6KF-2214 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 954
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsSA [ 3 /IR ] [ P ] ( F ] ( P ] [ X ] *
IOA [ 2/2 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] 1 ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-955 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 955
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P [ F ] { P ] { X ] *
IoOA [ 2 /2 ] ( ] [ ] { ] { X ]
COMPARE [ N /N ] { N ] [ N ] { N ] ( ]
RECOMMENDATIONS : (If different from NASA)
( / ] ( ] ( ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE ([ ]
REMARKS:
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-956 BASELINE [ ]
NASA FMEA #: 05-6KF-2214 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 956
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NAasA [ 3 /1R ] ( P ( P ( P] ( X ] *
IOA [ 2 /2 ] t 1 ( ] (1 [ X ]
COMPARE [ N /N ] [ N 1] [ N ] [ N [ ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] L ] ( ] [ L ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
1L.OSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
2. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: I0A WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-958 BASELINE { ]
NASA FMEA #: 05-6KF-2220 =2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 958
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /2R ] [ P ] [ F ] ( P ] [ X ] *
Ioa [ 3 /3 ] [ ] ( ] ( ] [ ]
COMPARE [ /N ] ( N] [ N ] [ N ] [ N]
RECOMMENDATIONS: (If different from NASA)
7/ ] ( ] [ ] ( ] ( ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE |

INADEQUATE [ ]
REMARKS :
NASA FMEA CONSIDERS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-959 BASELINE [ ]
NASA FMEA #: 05-6KF-2009 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 959
ITEM: FUSE, 2A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /2R ] ( P ] ( P [ P ] ( ] *
IoOA [ 3/3 1] ( ] [ ] ( ] ( ]
COMPARE [ /N ] ( N ] { N ] ( N ] ( ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ] ( ] ( [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

LOSE JETS ON MANIFOLD 1.
JETS REQUIRED FOR TO EXPEL PROPELLANTS TO MEET CG LIMITS.

3.

FINAL RESOLUTION:
FRCS HARDWARE CIL ISSUE (THRUSTER

WITHDRAWN.

REPORT DATE

(If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

REDUNDANCY PROVIDED BY JETS ON MANIFOLD

TOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FAILED CLOSED) HAS BEEN
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-960 BASELINE [ ]
NASA FMEA #: 05-6KF-2008 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 960
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( P] ( P] ( ] *
IoA [ 2 /2 ] [ ] [ ] { ] [ X]
COMPARE [ N /N ] [ N ] [ N ( N [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] [ ] [ ] { ) [ ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE | ]

REMARKS:

LOSE JETS ON MANIFOLD 1.

3. JETS REQUIRED
FINAL RESOLUTION:
FRCS HARDWARE CIL
WITHDRAWN.

REPORT DATE

21 JULY 1988

REDUNDANCY PROVIDED BY JETS ON MANIFOLD
TO EXPEL PROPELLANTS TO MEET CG LIMITS.

IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-961 BASELINE [ ]
NASA FMEA #: 05-6KF-2007 -1 NEW ([ N ]
SUBSYSTEM: FRCS
MDAC ID: 961
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P [ P ] { P] { ] *
10 [ 3 /2R ] [ P ( P ( P { ]
COMPARE [ /N ] { ) ( ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88
ASSESSMENT ID: FRCS-962

NASA DATA:
BASELINE [ ]

NASA FMEA #: 05-6KF-2009 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 962
ITEM: FUSE, 2A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ 3 /2R ] ( P] ( P] [ P ] ( ] *
IoCA [ 3 /3 ] { ] [ ] { ] ( )
COMPARE | /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS:  (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED FOR TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-963 BASELINE [ ]
NASA FMEA #: 05-6KF-2008 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 963
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/ FUNC A B c
NAsSA [ 3 /1R ] ( P ] [ P] ( P] ( ] *
IoOA [ 2 /2 ] ( ] ( ] { ] [ X1
COMPARE [ N /N ] [ N [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] [ ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE:

REMARKS:

LOSE JETS ON MANIFOLD 2.
JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION:

4.

(If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REDUNDANCY PROVIDED BY JETS ON MANIFOLD

TOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED

FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN

WITHDRAWN.

REPORT DATE

21 JULY 1988
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-964 BASELINE [ ]
NASA FMEA #: 05-6KF-2007 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 964
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] ( P] [ P ] ( P ] ( ] *

IoA [ 3 /2R ] ( P] ( P ] ( P] ( ]
COMPARE [ /N ] ( ] ( ] ( ] { ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 (1 L] (] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE | ]
REMARKS:
LOSE JETS ON MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-965 BASELINE [ ]
NASA FMEA #: 05-6KF-2009 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 965
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /2R ] [ P [ P ] [ P [ 1 *
Ioa [ 3 /3 1] [ ] { ] { ] [ ]
COMPARE [ /N ] { N ] [ N ] [ N] { ]
RECOMMENDATIONS: (If different from NASA)
{ / ] { ] ( ] { ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
5. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN

WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-966 BASELINE [ ]
NASA FMEA #: 05-6KF-2008 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 966
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P] [ P ] ( ] *
Ioa [ 2 /2 ] ( ] [ ] ( ] [ X]
COMPARE [ N /N ] { N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] ( ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 3. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
1. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-967 BASELINE [ ]
NASA FMEA #: 05~6KF-2007 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 967
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] [ P ( P] [ P ] [ ] *
I0A [ 3 /2R ] { P] ( P] ( P { ]
COMPARE [ /N ] [ ] { ] ( ) ( ]
RECOMMENDATIONS: (I1f different from NASA)
[ 7/ ] ( ) ( ] ( ] { ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ 1]
REMARKS:
LOSE JETS ON MANIFOLD 3. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
1. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-970 BASELINE [ 1
NASA FMEA #: 05-6KF-2008 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 970
ITEM: FUSE, 1A
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] [ P ] ( P] [ ] *
IoA [ 2 /2 ] ( ] [ ) { ] { X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 7 ] [ ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
2. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-972 BASELINE [ ]
NASA FMEA #: 05-6KF-2130 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 972
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /IR ] ( P ] [ P] ( P ] ( ] *

IOA [ 2 /2 ] [ ] ( ] ( ] [ X ]
COMPARE [ N /N ] { N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 (1 t ] t ] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 1. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
3. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-974 BASELINE [ ]
NASA FMEA #: 05~-6KF-2130 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 974
ITEM: RELAY
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NAsA ([ 3 /1R ] [ P ] ( P ] ( P ] { ] *
IoA [ 2 /2 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] { N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 7/ ] ( ] { ] [ ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS OF MANIFOLD 2. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
4. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-976 BASELINE [ ]
NASA FMEA #: 05-6KF-2130 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 976
ITEM: RELAY, LATCHING
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] [ P ] ( P ] { ] *
Ioa [ 2 /2 ] ( ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE JETS ON MANIFOLD 4. REDUNDANCY PROVIDED BY JETS ON MANIFOLD
5. JETS REQUIRED TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-1144 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 1144
ITEM: CHAMBER PRESSURE (Pc) SENSOR, THRUSTERS F5L, F5R
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] [ ] ( ) ( ] { ] *
IoA [ 3 /2R ] [ P ] ( P ] ( P ] ( ]
COMPARE [ N /N ] ( N ] [ N ] [ N ] [ Ji
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] { ] [ ] ( ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

REMARKS :

VERNIER THRUSTERS CHAMBER PRESSURE SENSORS NOT ADDRESSED BY A
FMEA. 1IOA RECOMMENDS THEIR INCLUSION INTO A FMEA. NOTE:
PRIMARY SENSORS CONTAINED IN 03-2F-121314-2 FMEA.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE THIS ITEM IS
WITHIN THE VERNIER THRUSTER ASSEMBLY AND SO IS CONSIDERED TO BE
COVERED BY THE THRUSTER'S FMEA. IOA MAINTAINS A CONCERN THAT
THIS ITEM SHOULD BE COVERED SEPARATELY.
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ASSESSMENT DATE:
ASSESSMENT ID:
NASA FMEA #

SUBSYSTEM:
MDAC ID:
ITEM:

LEAD ANALYST:
ASSESSMENT:
CRITICALI

FLIGHT
HDW/FUN

/
3 /2R

NASA

(
I0A [

COMPARE [ N /N

RECOMMENDATIONS:

t 7/

* CIL RETENTION RATIONALE:

REMARKS:

VERNIER THRUSTERS
FMEA.
PRIMARY SENSORS C
FINAL RESOLUTION:
WITHIN THE VERNIE
COVERED BY THE TH
THIS ITEM SHOULD

REPORT DATE

IOA RECOMMENDS THEIR INCLUSION INTO A FMEA.

21 JULY 1988

APPENDIX C
ASSESSMENT WORKSHEET

1/29/88 NASA DATA:
FRCS-1145 BASELINE ( ]
NONE NEW [ ]
FRCS
1145
CHAMBER PRESSURE (Pc) SENSOR, THRUSTERS FS5L, FSR
D. HARTMAN
TY REDUNDANCY SCREENS CIL
ITEM
C A B C
] ( ] { ] ( ] ( ] *
1 [ P ] [ P ] { P [ ]
] ( N ] ( N] ([ N ] ( ]
(If different from NASA)
] ( ] ( ] ( { ]
(ADD/DELETE)
(If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

SURE SENSORS NOT ADDRESSED BY A
NOTE:

CHAMBER PRES

TAINED IN 03-2F-121314-1 FMEA.

TOA WITHDREW THIS ISSUE, BECAUSE THIS ITEM IS
R THRUSTER ASSEMBLY AND SO 1S CONSIDERED TO BE
RUSTER'S FMEA. IOA MAINTAINS A CONCERN THAT

BE COVERED SEPARATELY.

ON

C.18-257



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-1154 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 1154
ITEM: OX OR FU INJECTOR TEMP SENSOR, THRUSTERS F5L,
FSR
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] { ] ( J { ] *
IoOA [ 3 /2R ] { P] ( P] [ P] ( )
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS:  (If different from NASA)
( / ] ( ] [ ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
VERNIER THRUSTERS INJECTOR TEMPERATURE SENSORS NOT ADDRESSED BY A
FMEA. IOA RECOMMENDS THEIR INCLUSION INTO A FMEA. NOTE:
PRIMARY SENSORS CONTAINED IN 03-2F-121315-2 FMEA.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE THIS ITEM IS
WITHIN THE VERNIER THRUSTER ASSEMBLY AND SO IS CONSIDERED TO BE
COVERED BY THE THRUSTER'S FMEA. IOA MAINTAINS A CONCERN THAT
THIS ITEM SHOULD BE COVERED SEPARATELY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-1155 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 1155
ITEM: OX OR FU INJECTOR TEMP SENSOR, THRUSTERS FS5L,
FS5R
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] { ] ( ) { ] ( ] *
IOA [ 3 /2R ] ( P (P ( P ( )
COMPARE [ N /N ] { N ] ( N ] [ N ] ( ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] { ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
VERNIER THRUSTERS INJECTOR TEMPERATURE SENSORS NOT ADDRESSED BY A
FMEA. IOA RECOMMENDS THEIR INCLUSION INTO A FMEA. NOTE:
PRIMARY SENSORS CONTAINED IN 03-2F-121315-1 FMEA.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE THIS ITEM IS
WITHIN THE VERNIER THRUSTER ASSEMBLY AND SO IS CONSIDERED TO BE
COVERED BY THE THRUSTER'S FMEA. IOA MAINTAINS A CONCERN THAT
THIS ITEM SHOULD BE COVERED SEPARATELY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-1300 BASELINE [ ]
NASA FMEA #: 03-2F-103345-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 1300
ITEM: THERMOSTAT, VERNIER THRUSTERS, ALL AXES
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /2R ] ( P] [ P ] [ P ] ( ] *
Ioa [ 2 /2 ] ( ] { ] [ ] [ X ]
COMPARE [ N /N ) [ N ] [ N ] [ N ] { N ]
RECOMMENDATIONS: (If different from NASA)
( 7 ] ( ] ( ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FAILURE MAY CAUSE LOSS OF MISSION OPERATONS. NOTE: VERNIER
THRUSTERS THERMAL SWITCH NOT SPECIFICALLY ADDRESSED ON THIS FMEA.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE THIS ITEM IS
WITHIN THE VERNIER THRUSTER ASSEMBLY, AND SO IS CONSIDERED TO BE
COVERED BY THE THRUSTER'S FMEA. IOA MAINTAINS A CONCERN THAT
THIS ITEM SHOULD BE COVERED SEPARATELY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11005X BASELINE [ ]
NASA FMEA #: 05-6KF-2032 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11005
ITEM: MANIFOLD S, OX & FU ISOL VLV SWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NAsSA [ 3 /1R ] [ P ] [ F ] ( P (X ] *
Io0A [ 2 /2 ] ( ] ( ] { ] [ X1
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] { ] ( ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. LOSE CAPABILITY TO OPEN
THE VALVE. THIS CAUSES LOSS OF VERNIERS THUS MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S MORE
CONSERVATIVE INTERPRETATION OF NSTS 22206 REDUNDANCY GROUNDRULES.
JOA RETAINS A CONCERN OF THE LOW PROBABILITY OF MULTIPLE FAILURES
OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11007X BASELINE [ ]
NASA FMEA #: 05-6KF-2032 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11007
ITEM: MANIFOLD 5, OX & FU ISOL VLV SWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] [ F ] [ P) [ X ] *

IcA [ 3 /1R ] [ P ] ( P ] ( P] ( ]
COMPARE [ / ] ( ] [ N ] [ ] ( N}
RECOMMENDATIONS: (If different from NASA)

( / ] { ] ( ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. LOSE CAPABILITY TO CLOSE
THE VALVE TO ISOLATE A THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S MORE
CONSERVATIVE INTERPRETATION OF NSTS 22206 REDUNDANCY GROUNDRULES.
IOA RETAINS A CONCERN OF THE LOW PROBABILITY OF MULTIPLE FAILURES
OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11008X BASELINE [ ]
NASA FMEA #: 05-6KF-2090 -1 NEW [ N ]

SUBSYSTEM: FRCS
MDAC ID: 11008
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC

NASA [ 3 /1R ]
IOA [ 3 /2R ]

o >
wwog 0O

Z wmm W

COMPARE [ /N ] ( ] {

RECOMMENDATIONS: (If different from NASA)

( / ] ( ] { ] [ ] ( ]
(ADD/DELETE)

%* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ( ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE MAY CAUSE
LOSS OF ACCURATE INDICATION OF THE VALVE STAUTS. REDUNDANCY
PROVIDED. LOSS OF ALL REDUNDANCY MAY LEAD TO FALSELY FAILING THE
VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11017X BASELINE [ ]
NASA FMEA #: 05-6KF-2156 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11017
ITEM: EVENT INDICATOR
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ([ F ] ( P ] ( X ] *
IOA [ 3 /2R ] ( P ] { P ] ( P] ( ]
COMPARE [ /N ] { ] ([ N ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] ( ] [ ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE MAY CAUSE
LOSS OF ACCURATE INDICATION OF THE VALVE STAUTS. REDUNDANCY
PROVIDED. LOSS OF ALL REDUNDANCY MAY LEAD TO FALSELY FAILING THE
VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88
ASSESSMENT ID: FRCS-11019X
NASA FMEA #: 05-6KF-2177 -2

SUBSYSTEM: FRCS
MDAC ID: 11019
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS
FLIGHT
HDW/FUNC A B o
NASA [ 3 /1R ] [ P ] [ F ) [ P ]
IoA [ 3 /3 ] ( ] [ ] ( ]

COMPARE [ /N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS:

t /7 1 ] t 1 {

(If different from NASA)

* CIL RETENTION RATIONALE: (If applicable)

NASA DATA:
BASELINE [ ]

NEW [ N ]

CIL
ITEM

( N ]

(]
(ADD/DELETE)

ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES.
EFFECT.

FINAL RESOLUTION:

THIS FAILURE ALONE HAS NO

IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S

HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11020X BASELINE [ ]
NASA FMEA #: 05-6KF-2178 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11020
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /2R ] [ P ] { P ] ( P] ( ] *
IoA [ 2 /2 ] [ ] ( ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N}
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
FAILURE CAUSES THE INABILITY TO OPEN THE ISOLATION VALVE TO
PERFORM MISSION OPERATIONS
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11021X BASELINE [ ]
NASA FMEA #: 05-6KF-2178 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11021
ITEM: CONTROLLER, REMOTE POWER
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ) [ P ] [ F ] [ P ] [ X ] *
IoA [ 3 /3 ] ( ] { ] ( ] { ]
COMPARE | /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] { ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11022X BASELINE [ ]
NASA FMEA #: 05-6KF-2210A-1 NEW [ N ]

SUBSYSTEM: FRCS
MDAC ID: 11022
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL

FLIGHT ITEM
HDW/FUNC

w

NASA [ 3 /1R ] [
IOA [ 3 /2R ] [

o (9]
b b

A
P ]
P ]

e
e s
—t g
e
—

COMPARE [ /N ] [ ] [

=

] ( ] [ N ]

RECOMMENDATIONS: (If different from NASA)

[ / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE MAY CAUSE
LOSS OF ACCURATE INDICATION OF THE VALVE POSITION. REDUNDANCY
PROVIDED. LOSS OF ALL REDUNDANCY MAY LEAD TO FALSELY FAILING THE
VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. TIOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11024X BASELINE [ ]
NASA FMEA #: 05-6KF-2210 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 11024
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] ( P [ F ] ( P ] (x] *
IoOA [ 3 /2R ] [ P [ P ( P ] ( ]
COMPARE [ /N ] { ] [ N ] { ) ( N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE CAUSES LOSS
OF ACCURATE INDICATION OF THE VALVE POSITION. REDUNDANCY
PROVIDED. LOSS OF ALL REDUNDNACY MAY LEAD TO FALSELY FAILING THE
VALVE CLOSED, POSSIBLY EFFECTING MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. TOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11025X BASELINE [ ]
NASA FMEA #: 05-6KF-2210 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11025
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /2R ] [ P ] ( P] ( P] ( ] *
Ioa [ 2 /2 ] [ ] [ ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] [ ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES THE INABILITY TO OPEN THE VALVE, CAUSING LOSS
OF VERNIERS FOR MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11027X BASELINE [ ]
NASA FMEA #: 05-6KF-2213 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11027
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ( F ] ( P] (X ] *

I0A [ 3 /3 ] ( ] [ ] ( ] { ]
COMPARE [ /N ] [ N ] [ N ] [ N ] { N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 t ] t ] t ] .
(ADD/DELETE)

*+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-11029X BASELINE [ ]
NASA FMEA #: 05-6KF-2212 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11029
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B (o]
NASA ( 3 /1R ] [ P] [ F ] [ P ] [ X ] *
IoA [ 2 /2 ] ( ] ( ] [ ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] [ ] ( ] { ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE | ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS DRIVER FAILED HIGH
CAUSES INABILITY TO OPEN THE ISOLATION VALVE. THIS CAUSES LOSs
OF VERNIERS THUS MISSION OPERATIONS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY. 1IOA
WILL NOT DISPUTE NASA'S MORE CONSERVATIVE (FAILED) B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11030X BASELINE [ ]
NASA FMEA #: 05-6KF-2211 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11030
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /2R ] ( P [ P ] ( P] ( ] *
IOA [ 2 /2 ] { ] ( ] [ ] [ X1
COMPARE [ N /N ] [ N ) [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

( / ] [ ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES THE INABILITY TO OPEN THE VALVE FOR VERNIERS,
THUS CAUSING LOSS OF MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE. :
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11031X BASELINE [ ]
NASA FMEA #: 05-6KF-2211 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11031
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P] [ F] ( P ] [ X ] *
IOA [ 3 /3 ] { ) ( ] ( ] ( ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
4 ] ( ] [ ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11032X BASELINE { ]
NASA FMEA #: 05-6KF-2113A-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11032
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /2R ] { P ] ( P] ( P] { ] *
IoA [ 2 /2 ] ( ] { ] ( ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7 ] [ ] l ] { ] [ ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ 1

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES THE INABILITY TO OPEN THE VALVE, CAUSING LOSS
OF VERNIERS THUS MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11033X BASELINE [ ]
NASA FMEA #: 05-6KF-2113A-2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11033
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT "ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] [ F ] [ P] ( X ] *

IoA [ 3 /1R ] ( P] ( P ] ( P ] ( ]
COMPARE [ / ] ( ] [ N ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 1 L] (] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. LOSE CAPABILITY TO CLOSE
THE VALVE TO ISOLATE A THRUSTER LEAK.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11034X BASELINE [ ]
NASA FMEA #: 05-6KF=-2224 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 11034
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /2R ] ( P ] { P] ( P ) ( ] *

IoOA [ 2 /2 ] ( ] { ] [ ] { X1
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)

[ / ] ( ] ( ] { ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
THIS FAILURE CAUSES THE INABILITY TO OPEN THE VALVE, CAUSING LOSS
OF VERNIERS THUS MISSION OPERATIONS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11035X BASELINE [ ]
NASA FMEA #: 05-6KF-2224 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11035
ITEM: DRIVER, HYBRID
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 3 /1R ] [ P] [ F ] [ P ] ( X ] *
oA [ 3 /3 ] C 1 L] L] t 1]

COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

t 7 1 L1 L] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11036X BASELINE [ ]
NASA FMEA #: 05-6KF=-2257 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11036
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ' ITEM
HDW/FUNC A B Cc
NAsA ( 3 /1R ] ([ P ( F ] ( P] (X ] *
oA [ 3 /3 1 ( ] { ] { ] [ ]
COMPARE [ /N ] [ N ] { N ] [ N ] { N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] ( ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11038X BASELINE [ ]
NASA FMEA #: 05-6KF-2257A~-1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11038
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] [ F ] [ P] [ X ] *
Ioa [ 3 /3 ) (] (] (1 C 1

COMPARE [ /N ] [ N ] [ N ] ( N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

t 7 1 (] C ] [ ] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LOW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.

REPORT DATE 21 JULY 1988 C.18-280



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11070X BASELINE [ ]
NASA FMEA #: 05-6KF-2258 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11070
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /2R ] ( P ] ( P] ( P ] [ ] *
1I0A [ 2 /2 ] L ] { ] { ] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] t ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
THIS FAILURE CAUSES THE INABILITY TO OPEN THE ISOLATION VALVE,
CAUSING LOSS OF VERNIERS THUS MISSION OPERATIONS.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, BECAUSE A SECOND
FAILURE IS REQUIRED TO CAUSE THE CREW TO CLOSE THE NORMALLY-OPEN
VALVE IN THE FIRST PLACE.

REPORT DATE 21 JULY 1988 C.18-281



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11077X BASELINE [ ]
NASA FMEA #: 05-6KF-2280 -2 NEW [ N ]

SUBSYSTEM: FRCS
MDAC ID: 11077
ITEM: CIRCUIT BREAKER

LEAD ANALYST: D. HARTMAN
ASSESSMENT:

CRITICALITY REDUNDANCY SCREENS CIL

FLIGHT ITEM

HDW/FUNC A B c

NASA [ 3 /1R ] [ P ] [ P ] [ X ] *
IoA [ 3 /3 ] ( ] ( ] { ]

COMPARE [ /N ] [ N ] ( N ] [ N ] ( N ]

RECOMMENDATIONS: (If different from NASA)

¢t - 1 ©t 1 1 1 o 3
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [

INADEQUATE [ ]
REMARKS :
NASA FMEA CONTAINS MULTIPLE FAILURES. THIS FAILURE ALONE HAS NO
EFFECT.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S
HIGHER CRIT WHICH IS DUE TO A CONSERVATIVE INTERPRETATION OF NSTS
22206 REDUNDANCY GROUNDRULES. IOA RETAINS A CONCERN OF THE LoW
PROBABILITY OF MULTIPLE FAILURES OCCURRING SIMULTANEOUSLY.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11081X BASELINE [ ]
NASA FMEA #: 05-6KF-2026 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11081
ITEM: HE OX & FU ISOL VLV A OR B SWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] ([ P ] [ P] (1>
IoOA [ 2 /1R ] ( P ( P ] [ P [ X ]

COMPARE [ N / ] ( ] ( ] ( ] { N ]

RECOMMENDATIONS: (If different from NASA)

( / ] ( ] [ ] ( ] ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
WITH VALVE CLOSED, A SHORT ACROSS CLOSE CONTACTS PREVENTS FURTHER
VALVE MOVEMENT. LOSS OF ALL REDUNDANCY CAUSES INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (HE PRESS ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11082X BASELINE [ ]
NASA FMEA #: 05-6KF-2026 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11082
ITEM: HE OX & FU ISOL VLV A OR B SWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( P ] [ P] ( ] *

IoOA [ 2 /1R ] { P ( P ] ( P ] { X ]

COMPARE [ N / ] [ ) { ] ( ] [{ N ]

RECOMMENDATIONS: (If different from NASA)

t 7 1 (1 [ ] L] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
WITH VALVE CLOSED, A SHORT ACROSS CLOSE CONTACTS PREVENTS FURTHER
VALVE MOVEMENT. LOSS OF ALL REDUNDANCY CAUSES INABILITY TO EXPEL
PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (HE PRESS ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11096X BASELINE [ ]
NASA FMEA #: 05-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11096
ITEM: MANIFOLD 1, OX & FU ISOL VLV SWITCH 30
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /IR ] [ P [ P ] [ P [ 1*

IoA [ 2 /1R ] ( P (P ( P { X ]

COMPARE [ N / ] L] L 1 L] [ N ]

RECOMMENDATIONS: (If different from NASA)

[ / ] ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSS OF ALL REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO
MEET CG LIMITS.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11097X BASELINE { ]
NASA FMEA #: 05-6KF=-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11097
ITEM: MANIFOLD 1, OX & FU ISOL VLV SWITCH 30
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P [ P] ( P ( ] *
IoOA [ 2 /1R ] ( P ] ( P] ( P ] [ X1
COMPARE [ N / ] ( ] ( ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 ( ] ( ] ( ] { ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSS OF ALL REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO
MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11101X BASELINE [ ]
NASA FMEA #: 05-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11101
ITEM: MANIFOLD 2, OX & FU ISOL VLV SWITCH 31
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P] ( P ] ( P t 1*

IoA [ 2 /1R ] ( P [ P ] ( P ( X ]
COMPARE [ N/ ] t ] t 1] t 1 ( N ]
RECOMMENDATIONS: (If different from NASA)

t /7 (O t 1 t 1 ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ( ]

INADEQUATE [ 1
REMARKS:
THIS FAILURE CAUSES LOSS INABILITY TO OPEN THE VALVE. LOSS OF
ALL REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11102X BASELINE [ ]
NASA FMEA #: 05-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11102
ITEM: MANIFOLD 2, OX & FU ISOL VLV SWITCH 31
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] [ P] ( P] [ P] [ 1 *
oA [ 2 /1R ] ( P ] ( P [ P ] [ X ]
COMPARE [ N / ] L] L] t 1 [ N ]
RECOMMENDATIONS:: (If different from NASA)
t 7 1 1 L1 L] (]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES LOSS INABILITY TO OPEN THE VALVE. LOSS OF
ALL REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-11106X BASELINE [ ]
NASA FMEA #: 05-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11106
ITEM: MANIFOLD 3, OX & FU ISOL VLV SWITCH 32
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] [ P] [ P ] { ] *
IoA [ 2 /1R ] [ P ( P ] ( P [ X ]
COMPARE [ N / ] ( ] ( ] { ] ( N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] { ] ( I ( ) [ )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
THIS FAILURE CAUSES INABILITY TO OPEN THE VALVE. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11107X BASELINE [ ]
NASA FMEA #: 05-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11107
ITEM: MANIFOLD 3, OX & FU ISOL VLV SWITCH 32
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P] [ P ] ( P] ( ] *
IoA [ 2 /IR ] ( P [ P] ( P ] [ X ]
COMPARE [ N / ] ( ] { ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] [ ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES INABILITY TO OPEN THE VALVE. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: TIOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11111X BASELINE [ ]
NASA FMEA #: 05-6KF=-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11111
ITEM: MANIFOLD 4, OX & FU ISOL VLV SWITCH 33
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsA [ 3 /1R ] ( P ( P] ( P] { ] *
IOA [ 2 /1R ] (P [ P ( P [ X1
COMPARE [ N / ] ( ) ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] [ ] ( ] ( ) [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ([ ]

INADEQUATE [ ]
REMARKS:
THIS FAILURE CAUSES INABILITY TO OPEN TH VALVE. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11112X BASELINE | ]
NASA FMEA #: 05~-6KF-2030 -2 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11112
ITEM: MANIFOLD 4, OX & FU ISOL VLV SWITCH 33
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] [ P ] ( P ] { ] *

IoA [ 2 /1R ] ( P ] [ P] ( P [ X ]
COMPARE [ N / ] [ ] ( ] ( ] [ N ]
RECOMMENDATIONS: (If different from NASA)

t 7 1 (O L] (1 [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
THIS FAILURE CAUSES INABILITY TO OPEN TH VALVE. LOSS OF ALL
REDUNDANCY CAUSES INABILITY TO EXPEL PROPELLANTS TO MEET CG
LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (MANIFOLD ISO VALVE STUCK CLOSED) HAS
BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11115X BASELINE [ ]
NASA FMEA #: 05-6KF-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11115
ITEM: RJDF1B F1 MANIFOLD LOGIC SWITCH 7
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P} ( P ] { P] [ ] *
IoA [ 2 /1R ] [ P] ( P] [ P ] [ X ]
COMPARE [ N / ] [ ] ( ] ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
L 7/ ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11119X BASELINE [ ]
NASA FMEA #: 05-6KF-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11119
ITEM: RIJDF1B F1 MANIFOLD LOGIC SWITCH 7
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] ( P] ( P ] ( ] *
I0A [ 2 /1R ] [ P] ( P ] [ P ] [ X ]
COMPARE [ N / ] { ] [ ) ( ] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ / ] { ] ( ] ( J [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11120X BASELINE ([ ]
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]

SUBSYSTEM: FRCS
MDAC 1ID: 11120
ITEM: RIDF1B F1 MANIFOLD DRIVER SWITCH 8
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL

FLIGHT ITEM
HDW/FUNC

0

NASA [ 3 /1R ] [
TIOA [ 2 /1R ] (

vy W

A
P
P

——
~——
‘0o
—
~—
[

*

]
)
COMPARE [ N / ] t ] { ] t 1 ( N ]

RECOMMENDATIONS: (If different from NASA)

( / ] ( ] ( ] ( ] ( ]
(ADD/DELETE)

%+ CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
L0SS OF ALL REDUNDANT JETS CAUSES INABILITY TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11124X BASELINE [ ]
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11124
ITEM: RIDF1B F1 MANIFOLD DRIVER SWITCH 8
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] ( P] [ P ] [ ] *
IcA [ 2 /IR ] ( P] ( P] [ P ] [ X ]
COMPARE [ N / ] ( 1 [ ] { ] [ N]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] ( ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSS OF ALL REDUNDANT JETS CAUSES INABILITY TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11125X BASELINE [ ]
NASA FMEA #: 05-6KF=-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11125
ITEM: RIDF1A F2 MANIFOLD LOGIC SWITCH 7
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsSA [ 3 /1R ] [ P] ( P] ( P] { ] *
IoA [ 2 /1R ] [ P] ( P] ( P] [ X1
COMPARE [ N / ] { ] { ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( / ] { ] ( ] ( [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11129X BASELINE [ ]
NASA FMEA #: 05-6KF-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11129
ITEM: RIDF1A F2 MANIFOLD LOGIC SWITCH 7
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P [ P ] ( P] { ] *
IOA [ 2 /1R ] [ P ] [ P] ( P ] [ X ]
COMPARE [ N / ] [ ] ( ] { ] [ N ]
RECOMMENDATIONS : (If different from NASA)
( / ] { ] [ ] { ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1D: FRCS-11130X BASELINE [ ]
NASA FMEA #: 05-6KF—~2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11130
ITEM: RIJDF1A F2 MANIFOLD DRIVER SWITCH 8
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( P ] ( P ] ( ] *
IoA [ 2 /1R ] ( P ( P [ P] ( X1
COMPARE [ N / ] l ] ( ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
( 7/ ] ( ] [ ] [ ] ( )
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11134X BASELINE [ )
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11134
ITEM: RIDF1A F2 MANIFOLD DRIVER SWITCH 8
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] { P] ( P ] [ P [ ] *
IOA ([ 2 /1R ] [ P] [ P ] { P] [ X ]
COMPARE [ N / ] ( ] [ ] [ ] { N ]
RECOMMENDATIONS: (If different from NASA)
[ / ] ( ] [ ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )

INADEQUATE [ ]
REMARKS :
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-300



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11135X BASELINE [ ]
NASA FMEA #: 05-6KF-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11135
ITEM: RJDF2A F3 MANIFOLD LOGIC SWITCH 5
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [ 3 /1R ] [ P] ( P ( P ] 1 ] *

IOA [ 2 /1R ] ( P [ P ] ( P ] [ X ]
COMPARE [ N / ] ( ] ( ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)

[ / ] [ ] ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
10OSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: 1IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11139X BASELINE [ ]
NASA FMEA #: 05-6KF-2035 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 11139
ITEM: RJIJDF2A F3 MANIFOLD DRIVER SWITCH 5
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B Cc
NASA [ 3 /1R ] ( P] ( P ] ( P ] ( ] *
Ioa [ 2 /1R ] ( P ] ( P] ( P ] ( X ]
COMPARE [ N / ] ( ] ( ] [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
t /7 1 ( J ( ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11140X BASELINE [ )|
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11140
ITEM: RIDF2A F3 MANIFOLD DRIVER SWITCH 6
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [ 3 /1R ] [ P ] ( P] [ P ] ( ] *
I0A [ 2 /1R ] ( P { P] ( P ( X1
COMPARE [ N / 1 { ] ( ] { ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ / ] { ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE ( ]

INADEQUATE [ ]
REMARKS:
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11144X BASELINE [ ]
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11144
ITEM: RIDF2A F3 MANIFOLD DRIVER SWITCH 6
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] [ P ( P ( ] *
Io0A [ 2 /IR } [ P ] ( P [ P] [ X ]
COMPARE [ N / ] [ ] ( ) [ ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ / ] ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
LOSE CAPABILITY TO EXPEL PROPELLANTS TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11150X BASELINE [ ]
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11150
ITEM: RJDF2A F4/F5 MANIFOLD DRIVER SWITCH 13
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /1R ] ( P ] ( P ] [ P] [ ] *

I0A [ 2 /1R ] ( P ( P ] (P ( X ]
COMPARE [ N / ] { ] ( ] ( ] [ N]
RECOMMENDATIONS: (If different from NASA)

{ / ] ( ] { ] { ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSS OF ALL REDUNDANT JETS CAUSES INABILITY TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-305



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11154X BASELINE [ ]
NASA FMEA #: 05-6KF-2036 -1 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11154
ITEM: RIDF2A F4/F5 MANIFOLD DRIVER SWITCH 13
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] [ P ] ( P] [ ] *
IoA [ 2 /1R ] ( P] [ P] ( P ] [ X ]
COMPARE [ N / ] { ] [ ) { ] { N ]
RECOMMENDATIONS: (If different from NASA)
t 7 1 ( ] { ] ( ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
LOSS OF ALL REDUNDANT JETS CAUSES INABILITY TO EXPEL PROPELLANTS
TO MEET CG LIMITS.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THE ASSOCIATED
FRCS HARDWARE CIL ISSUE (THRUSTER FAILED CLOSED) HAS BEEN
WITHDRAWN.

REPORT DATE 21 JULY 1988 C.18-306



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID:  FRCS-11196X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC 1ID: 11196
ITEM: SIGNAL CONDITIONER OF3
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ / ] { ] ( ] ( ] ( 1 *

IOA [ 3 /2R ] { P ] { P ( P ] [ ]

COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]

RECOMMENDATIONS: (If different from NASA)

{ / ] [ ] ( ] ( ) { ]
(ADD/DELETE)

*# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ )
REMARKS:
SIGNAL CONDITIONER NOT ADDRESSED BY A FMEA. IOA RECOMMENDS ITS
INCLUSION INTO A FMEA.
FINAL RESOLUTION: IO0A WITHDREW THIS ISSUE, BECAUSE THIS IS NOT A
DEDICATED SIGNAL CONDITIONER AND IS COVERED BY THE GN&C
SUBSYSTEM.

REPORT DATE 21 JULY 1988 C.18-307



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11202X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 11202
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ / ] ( ] ( ] ( ] ( ] *
IoOA [ 2 /1R ] [ P ] { F] [ P ] [ X ]
COMPARE [ N /N ] [ N ) [ N ] [ N ] [ N ]
RECOMMENDATIONS : (If different from NASA)
( / ] ( ] [ ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS:
DIODES NOT ADDRESSED BY A FMEA. IOA RECOMMENDS THEIR INCLUSION
INTO A FMEA.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THESE DIODES
ARE PART OF THE HELIUM PRESSURE ISOLATION VALVE AND ARE COVERED
BY THE VALVE'S FMEA, AND BECAUSE THE ASSOCIATED HARDWARE CIL
ISSUE (HE PRESS ISO VALVE STUCK CLOSED) HAS BEEN WITHDRAWN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11205X BASELINE { ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 11205
ITEM: MICROSWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [/ ] { ] { ] ( ] ( ] *
IoA [ 3 /1R ] ( P [ P ( P ! ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] { 1
RECOMMENDATIONS: (If different from NASA)
( / ] ( ] ( ] { [ ]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:

MICROSWITCHES NOT ADDRESSED BY A FMEA.
INCLUSION INTO A FMEA.

FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THESE MICRO (OR
LIMIT) SWITCHES ARE PART OF A VALVE AND ARE CONSIDERED TO BE
COVERED BY THE VALVE'S FMEA, AND BECAUSE THE ASSOCIATED HARDWARE
CIL ISSUE (VALVE STUCK CLOSED) HAS BEEN WITHDRAWN.

HOWEVER, IOA MAINTAINS A CONCERN FOR COMPLETENESS AND RECOMMENDS
THAT VALVE LIMIT OR MICROSWITCHES BE COVERED IN A SEPARATE FMEA.

IOA RECOMMENDS THEIR
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APPENDIX C

ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11206X BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: FRCS
MDAC ID: 11206
ITEM: MICROSWITCH
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] ( ] ( ] [ ] *
IOA [ 3 /1R ] [ P ( P] ( P ] [ ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ ]
RECOMMENDATIONS: (If different from NASA)
( 7/ ] ( ] [ ] ( ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
MICROSWITCHES NOT ADDRESSED BY A FMEA.
INCLUSION INTO A FMEA.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, SINCE THESE MICRO (OR
LIMIT) SWITCHES ARE PART OF A VALVE AND ARE CONSIDERED TO BE
COVERED BY THE VALVE'S FMEA, AND BECAUSE THE ASSOCIATED HARDWARE
CIL ISSUE (VALVE STUCK CLOSED) HAS BEEN WITHDRAWN.
HOWEVER, IOA MAINTAINS A CONCERN FOR COMPLETENESS AND RECOMMENDS
THAT VALVE LIMIT OR MICROSWITCHES BE COVERED IN A SEPARATE FMEA.

IOA RECOMMENDS THEIR
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT 1ID: FRCS-11211X BASELINE [ ]
NASA FMEA #: 05-6KF-2252 -3 NEW [ N ]
SUBSYSTEM: FRCS
MDAC 1ID: 11211
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NAsA [ 3 /1R ] ( P ) ( F ] [ P] [ X ] *
IOA [ 3 /1R ] [ P ( F) ( P ] [ X
COMPARE [ / ] { ] { ] { ] { ]
RECOMMENDATIONS: (If different from NASA)
( / ] [ ] ( ] ( [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE ([ ]
REMARKS :
NO DIFFERENCES IN CRITICALITY. B SCREEN SHOULD BE "NA" BECAUSE
ISOLATION OF A LEAK IS A STANDBY FUNCTION.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S MORE
CONSERVATIVE INTERPRETATION OF NSTS 22206 REDUNDANCY GROUNDRULES.
IOA RETAINS A CONCERN OF THE LOW PROBABILITY OF THE MULTIPLE
FAILURES OCCURRING SIMULTANEOUSLY. IOA WILL NOT DISPUTE NASA'S
MORE CONSERVATIVE (FAILED) B SCREEN.

REPORT DATE 21 JULY 1988 c.18-311



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/29/88 NASA DATA:
ASSESSMENT ID: FRCS-11212X BASELINE [ ]
NASA FMEA #: 05-6KF-2252 -3 NEW [ N ]
SUBSYSTEM: FRCS
MDAC ID: 11212
ITEM: DIODE
LEAD ANALYST: D. HARTMAN
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] ( F ] [ P ] [ X ] *
IoA [ 3 /1R ) [ P] [ F ] [ P ] [ X ]
COMPARE [ / ] { ] [ ] { ] ( 1
RECOMMENDATIONS : (If different from NASA)
{ / ] [ ] ( ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]

INADEQUATE [ ]
REMARKS :
NO DIFFERENCES IN CRITICALITY. B SCREEN SHOULD BE
ISOLATION OF A LEAK IS A STANDBY FUNCTION.
FINAL RESOLUTION: IOA WITHDREW THIS ISSUE, ACCEPTING NASA'S MORE
CONSERVATIVE IN