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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-523 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 523

ITEM:

RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
Nasa [/ ] [ ] (1] [ ] [ 1*
Ioa [ 3 /2R ] [ F [ P] ( P [ X ]
COMPARE [ N /N ] [ N [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)

REMARKS :
NO ISSUE.

ADEQUATE [ ]
INADEQUATE [ ]

IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-491



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-524 BASELINE [ ]
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 524

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c e
NASA [ 3 /3 ] [ 1 [ 1 [ 1 [ ] *
I0A [ 3 /2R ] [F] [(P]1 [P] [ X ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

(3 /2R ] tpl (P} ([ P]

[ 1
(ADD/DELETE)

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

7 INADEQUATE [ 1
REMARKS:
WORST CASE IS VALVE DECLARED FAILED CLOSED AND REDUNDANT VALVE IS
USED TO COMPLETE CROSSFEED. 1055 OF ALL REDUNDANCY COULD RESULT
IN FALSELY FAILING THE CROSSFEED SYSTEM RESULTING IN LOSS OF
MISSION. NASA WOULD BE RIGHT IF SENSORS CAN BE USED REDUNDANTLY
TO TALKBACKS TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER
SOFTWARE DOES NOT USE THESE TALKBACKS.

SEE JSC 10588 PAGE 5-18.

REPORT DATE 2/26/88 C-492 mme e e
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-525 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 525
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] [ ] { ] ( ] [ ] *

IOA [ 3 /3 ] [ ] { ] { ] ( ]

COMPARE [ N /N ] [ ] { ) | ] ( ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS: .
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 Cc-493



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-526 BASELINE [ ]
NASA FMEA #: 05-6L-2079A-2 NEW [ X ]
SUBSYSTEM: OMS i

MDAC ID: 526

ITEM: RESISTOR, l1l.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C s
NASA [ 2 /1R ] [ P [ F ] [ P ] [ X ] *
IOA [ 3 /2R ] ([ F ] ( P] ( P] [ X ]
COMPARE [ N /N ] (N] [N] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] (P] (P] (P] [ D]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable) .- .. _ . :
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S

SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOQUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELEQTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430

SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.

REPORT DATE 2/26/88 Cc-494
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-527 BASELINE [ ]
NASA FMEA #: 05-6L-2079-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 527

ITEM: RESISTOR, 1.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] [ ] [ ] [ ] { ] *
oa [3/3 ] [ ] ( ] [ 1 ( ]
COMPARE ([ / ] ( ) ( ] { 1 ( ]
RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.

REPORT DATE 2/26/88 C-495



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-528 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 528

ITEM: RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] [ ] [ ] [ ] [ ] *
IOA [ 3 /2R ] [ F ) [ P] [ P] [ X ]
COMPARE [ N /N ] [N ] [N ] [N ] [N ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable) - - - -

ADEQUA%E' [ ]
INADEQUATE [ ]

REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
REPORT DATE 2/26/88 c-496
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-529 BASELINE [ ]
NASA FMEA #: 05-6L-2090-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 529
ITEM: RESISTOR, 12K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] ( ] { ] [ ] ( ] *

IoA [ 3 /3 ] [ ] { ) [ ] ( ]

COMPARE [ / ] { ] { ] [ ] { ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.

REPORT DATE 2/26/88 C-497



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 . NASA DATA: - - -
ASSESSMENT ID: OMS-530 BASELINE [ ]
NASA FMEA #: 05~6L-2078-1 NEW [ X ]
SUBSYSTEM: OMS .

MDAC ID: 530

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAsA [ 3 /3 ] { ] ( ] { ] ( ] *
IOA [ 3 /2R ] [ F] [ P] { P] [ X ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] [ P ([ P ([ P] [ ]
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS :

10SS OF ALL REDUNDANCY WOULD RESULT IN LOSS OF DIRECT VALVE

TALKBACK TO CREW. WORST CASE WOULD BE FALSELY FAILING THE A OR B
VALVE CLOSED RESULTING IN LOSS OF MISSION DUE TO SAFETY
CONSIDERATIONS.

"NASA WOULD BE RIGHT IF SENSORS CAN BE USED (REDUNDANTLY TO
TALKBACKS) TO DETERMINE VALVE POSITION. BUT FLIGHT AND

SOFTWARE DOES NOT USE THESE TALKBACKS. PHYSICALLY CANNOT
DETERMINE VALVE CLOSURE VIA A PRESSURE SENSOR, EXCEPT DURING A
BURN. JUST CLOSING A TANK ISOLATION VALVE WILL NOT CAUSE A

PRESSURE DIFFERENCE JUST DOWNSTREAM (UNLESS BURNING OMS) SINCE

THERE IS NO FLUID MOVEMENT.

REPORT DATE 2/26/88 C-498
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-531 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC 1ID: 531

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA | / ] [ ] ( ] [ ] { ] *
IoA [ 3 /3 ] [ ] [ ] [ ] ( ]
COMPARE [ N /N ] [ ] [ ] ( ] ( ]
RECOMMENDATIONS : (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-499



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: .
ASSESSMENT ID: OMS-532 BASELINE { }
NASA FMEA #: 05-6L-2079A-2 NEW [ X ]

T
Il

SUBSYSTEM: OMS .
MDAC ID: 532
ITEM: RESISTOR, 1.2K 2W

ot |

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:

CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B ,

NASA [ 2 /1R ] [
IOA [ 3 /2R ] [

zZZ
o
v o
)
j>¢
Wi

COMPARE [ N /N ] (

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] ( P] [ P] [ P] [ D]
(ADD/DELETE)

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

REMARKS :
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT_BE CONSIDERED AND

CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S

SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS

POWER _BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE

MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430

SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.

REPORT DATE 2/26/88 c-500
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-533 BASELINE [ ]
NASA FMEA #: 05-6L~-2079-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 533

ITEM: RESISTOR, 1.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] ( ] ( ] ( ] { ] *
IoA [ 3 /3 ] ( ] { ] [ ] ( ]
COMPARE [ / ] ( ] ( ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.

(TR

i

REPORT DATE 2/26/88 c-501



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-534 'BASELINE [ ]
NASA FMEA #: 05-6L-2090-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 534

ITEM: RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT , ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] { ] ( ] ( ] [ ] *
IoA [ 3 /3 ] ( ] [ ] [ ] [ 1.
COMPARE [ / ] ( ) ( ] ( ] ( 1
RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable) —
ADEQUATE [ ]
INADEQUATE ([ ]
REMARKS :
NOC DIFFERENCES.

REPORT DATE 2/26/88 Cc-502
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-535 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 535
ITEM: RESISTOR, 12K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:.
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
Nasa [/ ] [ ] [ ] ( ] ( ] *
IoA [ 3 /2R ] [ F ( P] { P] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS ¢ (If different from NASA)
t /7 1 [ ] ( ] C [ ]
(ADD/DELETE)

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

INADEQUATE [ ]

REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-503



APPENDIX C
ASSESSMENT WORKSHEET __

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-536 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 536

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT N ITEM
HDW/FUNC A B C L
NASA [ / ] [ ] ( ] [ ] [ ] *
IoA [ 3 /3 1] { ] [ ] [ ] [ ]
COMPARE [ N /N ] [ ] ( ] [ ] { ]

RECOMMENDATIONS: (If different from NASA)

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

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

REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-504
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-537 BASELINE [ ]
NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 537
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] [ ] ( ] [ ] { ] *
IoOA [ 3 /2R ] ( F ] [ P ] ( P] [ X
COMPARE [ /N ] [ N] [ N] [ N] ( N ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] [ P [ P] [ P] [ ]
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS :
LOSS OF ALL REDUNDANCY WOULD RESULT IN LOSS OF DIRECT VALVE
TALKBACK TO CREW. WORST CASE WOULD BE FALSELY FAILING THE A OR B
VALVE CLOSED RESULTING IN LOSS OF MISSION DUE TO SAFETY
CONSIDERATIONS.
NASA WOULD BE RIGHT IF SENSORS CAN BE USED (REDUNDANTLY TO
TALKBACKS) TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER
SOFTWARE DOES NOT USE THESE TALKBACKS. PHYSICALLY CANNOT
DETERMINE VALVE CLOSURE VIA A PRESSURE SENSOR, EXCEPT DURING A
BURN. JUST CLOSING A TANK ISOLATION VALVE WILL NOT CAUSE A
PRESSURE DIFFERENCE JUST DOWNSTREAM (UNLESS BURNING OMS) SINCE
THERE IS NO FLUID MOVEMENT.

REPORT DATE 2/26/88 C-505



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 'NASA DATA: B
ASSESSMENT ID: OMS-538 BASELINE [ ]
NASA FMEA #: 05-6L-2083A-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 538

ITEM: RESISTOR, 1.2K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CcIL
~ FLIGHT o ITEM
HDW/FUNC A B c ... -
NASA [ 2 /1R ] ( P] [ F] [ P] [ X ] *
IoA [ 3 /2R ] ( F ] [ P [ P] [ X T
COMPARE [ N /N ] [ N] ( N] (1 1

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] ( P ( P] [ P] [ D]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable) ___ _

ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE

COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S

SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS

IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430
SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.

REPORT DATE 2/26/88 C-506
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-539 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 539

ITEM: RESISTOR, 1.2K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NAasA [ / ] [ ] [ ] [ ] [ ] *
IoA [ 3 /3 ] ( ] [ ) [ ] [ ]
COMPARE [ N /N ] [ ] ( ] ( ] [ ]
RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-507



APPENDIX C
ASSESSMENT WORKSHEET

[
ASSESSMENT DATE: 1/01/88 NASA DATA: —
ASSESSMENT ID: OMS-540 BASELINE [ ] =
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: OMS =
MDAC ID: 540
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER -
ASSESSMENT: =
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM _
HDW/FUNC A B c , =
NAsSA [ 3 /3 ] [ ] [ ] [ ] ( ] *
IOA [ 3 /3 ] [ ] [ ] [ ] [ 1 =
=
COMPARE [ / ] ( ] [ ] [ ] [ ]
RECOMMENDATIONS: (If different from NASA) =
[ / ] { ] [ ] [ ] [ ] =
(ADD/DELETE) =
# CTL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ] =
INADEQUATE [ ]
REMARKS : .
NO DIFFERENCES. =
ﬁ H
%
%

REPORT DATE 2/26/88 c-508
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-541 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 541
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ / ] { ] { ] ( ] ( ] *
IOA [ 3 /3 ] { ] [ ] [ 1 { ]
COMPARE [ N /N ] { ] ( ] [ ] ( ]
RECOMMENDATIONS: (If different from NASA)
t 7/ ] [ ] { ] [ ( ]
(ADD/DELETE)

*# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-509



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 'NASA DATA:
ASSESSMENT ID: OMS-542 BASELINE [ ]
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: oMS S S
MDAC ID: 542

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
__ FLIGHT ~_ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] ( ] { ] [ ] [ ] *
IocA [ 3 /3 ] ( ] { ] { ] [ ]
COMPARE [ / ] { ] [ ] ( ] { ]

RECOMMENDATIONS: (If different from NASA) -

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.

REPORT DATE 2/26/88 C-510
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: OMS-543 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC 1ID: 543

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] { ] [ ] { ] [ ] *
Ioa [ 3 /3 ] { ] [ ] ( ] { ]
COMPARE [ N /N ] [ ] [ ] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

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

# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 ~ NASA DATA: -
ASSESSMENT ID: OMS-544 BASELINE [ ]
NASA FMEA #: 05-6L-2083A-1 ] NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 544

ITEM: RESISTOR, 1.2K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c ,
NASA [ 2 /1R ] { P] [ F] [ P] [ X ] *
IOA [ 3 /2R ] ( F] [ P] [ P [ X ]
COMPARE ([ N /N ] [ N] [ N] ( ] [ ]

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R] [ P] [ P] [ P] (D]
(ADD/DELETE)

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

INADEQUATE [ ]

REMARKS: _ e _ I
I0A RECOMMENDS THAT BELLQWS FAILURE SHOULD NOT BE CONSIDERED AND

CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS

IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430
SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-545 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 545
ITEM: RESISTOR, 1.2K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NAsSA [ / ) { ] [ ] ( ] ( ] *
Ioa [ 3 /3 1] ( ] [ ] [ ] [ ]
COMPARE [ N /N ] { ] ( ] [ ] [ ]
RECOMMENDATIONS: (If different from NASA)
{ / ) r ] ( ] { ] ( ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO ISSUE. TIOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 : C-513



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-546 BASELINE [ ]
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: OMS : s

MDAC ID: 546

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c . '
NASA [ 3 /3 ] ( ) [ ] ( ] [ ] *

IoA [ 3 /3 1] ( ] { ] ( ] { ]
COMPARE [ / ] ( ] { ] (1 [ ]

RECOMMENDATIONS: (If different from NASA)
[ / ] ( ] [ ] [ ] { )

(ADD/DELETE)

* CIL RETENTION RATIONALE:

(If applicable)

epemEmew 2.

ADEQUATE [ ]

INADEQUATE

REMARKS :
NO DIFFERENCES.- e

REPORT DATE 2/26/88 c-514
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-547 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: oMS

MDAC ID: 547

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B .
NASA [ / ] [ ] ( ] [ ] [ ] *
IoaA [ 3 /3 ] [ ] [ ] [ ] [ ]
COMPARE [ N /N ] [ ] ( ] [ ] [ )

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)

R ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:

NO ISSUE. JOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

-
ASSESSMENT DATE: 1/01/88 - NASA DATA: -
ASSESSMENT ID:  OMS-548 BASELINE [ ] .
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: OMS %
MDAC ID: 548 :
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER -
ASSESSMENT: =
CRITICALITY REDUNDANCY SCREENS CIL -
FLIGHT ITEM _
HDW/FUNC a B c % ;
NASA [ 3 /3 ] { ) [ ] [ ] { ] *
IoOA [ 3 /3 ] ( ] ( ] { ] [ ] =
=
COMPARE [ / ] { ] [ ) ( ] [ ]
RECOMMENDATIONS: (If different from NASA) -
t / ] ( ] ( ] ( ] , [ ] =
(ADD/DELETE) -
* CIL RETENTION RATIONALE: (If applicable) , -
ADEQUATE [ ] =
INADEQUATE [ ] -
NO DIFFERENCES. =
=
%

L T

Wi

li
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ASSESSMENT DATE:
ASSESSMENT 1ID:
NASA FMEA #:

SUBSYSTEM:
MDAC ID:
ITEM:

LEAD ANALYST:

APPENDIX C
ASSESSMENT WORKSHEET

1/01/88 NASA DATA:
OMS-549 BASELINE [ ]
NONE NEW [ ]
oMS
549

RESISTOR, 5.1K 1/4W

W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS
FLIGHT
HDW/FUNC A B C
NASA [ / ] SRS R S R G
IOA [ 3/3 ] S T S R G

COMPARE [ N /N

RECOMMENDATIONS:

t 7

] L 1] [ 1 L 1

(If different from NASA)

] t 1 C ] (1

* CIL RETENTION RATIONALE: (If applicable)

REMARKS:

CIL
ITEM

(]
(ADD/DELETE)

ADEQUATE [ ]
INADEQUATE [ ]

NO ISSUE. 1IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET - - .

ASSESSMENT DATE: 1/01/88 .. NASA DATA:  ----. _ ..
ASSESSMENT 1D: OMS-550 ‘BASELINE [ ]

NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 550

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NAsSA [ 3 /3 ] ( ] ( ] [ ] [ ] *
IoA [ 3 /3 ] ( ] ( ] ( ] [ ]
COMPARE [ / ] ( ] [ ] ( ] ( R

RECOMMENDATIONS: (If different from NASA) ; o

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

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

INADEQUATE [ ]

REMARKS:
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-551 BASELINE [ )
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 551
_ ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA | / ] [ ] ( ] [ ] ( ] *
Ioa [ 3 /3 ] ( ] ( ] ( ] ( ]
COMPARE [ N /N ] [ ] { ] [ ] ( ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ )
INADEQUATE [ ]
REMARKS :
NO ISSUE. TIOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: - . -
ASSESSMENT ID: OMS-552 BASELINE [ ]
NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 552

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c ...
NASA [ 3 /3 ] ( ] [ ] ( ] [ ] *
IoA [ 3 /3 ] { ] ( ] (1 [ ]
COMPARE [ / ] ( ] ( ] ( ] 1 ]

RECOMMENDATIONS: (If different from NASA)

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

*# CIL RETENTION RATIONALE: (If applicable) : CTIToTIITITTL :

ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:

NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-553 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 553
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ / ] (1 [ 1 0 1 [ 1 *

IOA [ 3/3 ] 1 1 0] [ ]

COMPARE [ N /N ] [ 1 1 0L [ ]

RECOMMENDATIONS : (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-521



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: - =
ASSESSMENT ID:  OMS-554 BASELINE [ ] -
NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: oMS =
MDAC ID: 554
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT: %
CRITICALITY REDUNDANCY SCREENS CIL
 FLIGHT - ... ITEM =
HDW/FUNC A B C B -
NASA [ 3 /3 ] (] [ ] (1 [ ] *
IoOA [ 3 /3 ] 1 1 (1 [ ] =
|
COMPARE [ / ] 1 (3 (1 1 ]
RECOMMENDATIONS: (If different from NASA) =
t /7 1 [ 1 1 1 [ ] =
(ADD/DELETE) |
* CIL RETENTION RATIONALE: (If applicable) . . _
ADEQUATE [ ] E
INADEQUATE | ]
REMARKS : B
NO DIFFERENCES. ~ = S B =
=
=
-
=
-
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-555 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 555
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT':
CRITICALITY REDUNDANCY SCREENS CcIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] [ ] ( ] ( ] *
Ion [3/3 ] { ] [ ] ( ] ( ]
COMPARE [ N /N ] [ ] [ ] ( ] ( ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 c-523



APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: -
ASSESSMENT 1ID: OMS-556 BASELINE [ ]
NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: OoMS abins

MDAC ID: 556

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
. FLIGHT o ITEM
HDW/FUNC A B c -
NAsA [ 3 /3 ] ( ] { ] [ ] { ] *
IOA [ 3 /3 ] ( ] ( ] ( ] ( ]
COMPARE [ / ] { ) ( ] ( ] { ]
RECOMMENDATIONS: (If different from NASA)

A /] ( 1 0 ] [ 1 [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)....__. .. _ o
o h " ADEQUATE [ ]
: INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-556 BASELINE [ ]
NASA FMEA #: 05-6L-2091-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC 1ID: 566

ITEM: RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT . ITEM
HDW/FUNC a B c
NASA [ 3 /3 ] ( ] { ] ( ] [ ] *
Ioa [ 3 /3 ] { ] [ ] { ] { ]
COMPARE [ / ) [ ] ( ] ( ] ( ]
RECOMMENDATIONS: (If different from NASA)
[ / ] [ ] ( ] [ ] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 . NASA DATA:
ASSESSMENT ID: OMS-557 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: oMS

MDAC ID: 557

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
~ FLIGHT ~ ITEM
HDW/FUNC A B c ,
NASA [ / ] [ ] { ] { ) [ ] *
IOA [ 3 /3 ] [ ] ( ] { ] ( ]
COMPARE [ N /N ] [ ] ( ] ( ] { ]

RECOMMENDATIONS: (If different from NASA)

t 7/ 1 t 1 [0 1 1] (1
(ADD/DELETE)

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

REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-558 BASELINE [ ]
NASA FMEA #: 05-6L-2083-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 558
ITEM: RESISTOR, 1.2K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P ] ( P ] [ P ] [ X ] *
IOA [ 3 /2R ] [ F ] ( P ] [ P] [ X
COMPARE [ N /N ] [ N ] ( ] { ] [ ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] ( P] [ P] ( P ( D]
(ADD/DELETE)
* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]

REMARKS:

IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND

CRITICALITY THUS

UNRELATED FAILURE
INTERPRETATION OF
COULD CAUSE CONTI
THE SIGNAL THROUG
WHEN THE VALVES R
SCENARIO WITH ANO
IRRELEVANT. A BEL
COMPONENTS AND VA
WHEN THE VALVE MO
FATLURE DOES NOT

FAILURE.
POWER BY AN ELECT

MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS,

MOTOR AND ACTUATI
PROLONGED POWER A
SECT. 3.1, 3.2.1.

REPORT DATE 2/26/
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APPENDIX C

ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-559 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 559

ITEM: RESISTOR, 1.2K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] ( ] ( ] ( ] [ ] *
IoA [ 3 /3 ] { ] [ ( ] [ ]
COMPARE [ N /N ] ( ] [ ] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS : o
'NO ISSUE. TIOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88 C-528
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88
ASSESSMENT ID: OMS-560
NASA FMEA #: 05-6L-2091-1

SUBSYSTEM: OMS
MDAC ID: 560
ITEM: RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS
FLIGHT
HDW/FUNC A B
NASA [ 3 /3 ] [ ] ( ] {
0 [ 3 /3 ] [ ] { 1 [
COMPARE [ / ) { ] [ ] [
RECOMMENDATIONS: (If different from NASA)

t /7 1 (. t 1 (

* CIL RETENTION RATIONALE: (If applicable)

NASA DATA:
BASELINE [ ]
NEW [ X ]

CIL
ITEM

{ ]
(ADD/DELETE)

ADEQUATE [ ]

INADEQUATE [ ]

REMARKS :
NO DIFFERENCES.
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ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88

APPENDIX C

ASSESSMENT 1ID: OMS-561
NASA FMEA #: NONE
SUBSYSTEM: OMS

MDAC ID: 561

ITEM: RESISTCR,

LEAD ANALYST:
ASSESSMENT:
CRITICALITY
FLIGHT
HDW/FUNC

NASA [ / ]
I0A [ 3 /2R ]

COMPARE [ N /N ]

RECOMMENDATIONS:

t /7 1

(
[

12K 1/4W

W.A. HAUFLER

NASA DATA:

BASELINE
NEW

REDUNDANCY SCREENS

A

F

[ N ]

[ N]

(If different from NASA)

(

]

(

]

* CIL RETENTION RATIONALE: (If applicable)

REMARKS :

CIL
ITEM

c

[ ] ( ]

(P [ X ]

[ N ] [ N]

[ ] ( ]
(ADD/DELETE)

ADEQUATE [ ]

INADEQUATE [ ]

NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

REPORT DATE 2/26/88
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1D: OMS-562 BASELINE [ ]
NASA FMEA #: 05-61L-2082-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 562
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
Nasa [ 3 /3 ] ( ] ( ] [ ] [ ] *
IOA [ 3 /2R ) [ F ] (P [ P] [ X ]
COMPARE [ /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
{ 3 /2R ] ( P] [ P] ( P] [ )
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS :
WORST CASE IS VALVE DECLARED FAILED CLOSED AND REDUNDANT VALVE IS
USED TO COMPLETE CROSSFEED. LOSS OF ALL REDUNDANCY COULD RESULT
IN FALSELY FAILING THE CROSSFEED SYSTEM RESULTING IN LOSS OF
MISSION. NASA WOULD BE RIGHT IF SENSORS CAN BE USED REDUNDANTLY
TO TALKBACKS TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER
SOFTWARE DOES NOT USE THESE TALKBACKS.
SEE JSC 10588 PAGE 5-18.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 ~ NASA DATA: —
ASSESSMENT ID: OMS-563 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS .
MDAC ID: 563
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A., HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c - -
NASA [ / ] ( ] ( ] [ ] { ] *
IOA [ 3 /3 ] { ] [ ] [ ] [ ]
COMPARE [ N /N ] [ 1 [ ] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

t /7 1 ( 1 °t 1 I r 1
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
' ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE. - — == -
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-564 BASELINE [ ]
NASA FMEA #: 05-6L-2083-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 564
ITEM: RESISTOR, 1.2K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P] ( P] ( P ] [ X ] *
IOA [ 3 /2R ] [ F] [ P] { P ( X ]
COMPARE [ N /N ] [ N ] { ] [ ] [ ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] [ P] ( P] [ P] ( D]
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS :
TIOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
TRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FATLURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430
SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-565 " "BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 565
ITEM: RESISTOR, 1.2K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o e
NASA [ / ] [ ] [ ] [ ] { ] *
IoA ([ 3 /3 ] [ ] [ ] [ ] [ 1
COMPARE [ N /N ] [ ] ( ] { ] [ ]

RECOMMENDATIONS: (If different from NASA)

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

*# CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-567 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 567
ITEM: RESISTOR, 12K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] [ 1 1 0 ] [ ] *
IOA [ 3 /2R ] [ F] [ P] [ P] [ X]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

(!
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-568 BASELINE [ ]
NASA FMEA #: 05-6L-2082-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 568
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT: B L
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c S
NAsA [ 3 /3 ] [ ] ( ] [ ] [ ] *

IOA [ 3 /2R ] [ F 1] [ P] [ P] [ X ]

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

RECOMMENDATIONS: (If different from NASA)-

[ 3 /2R ] [ P] ( P] [ P] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
WORST CASE IS VALVE DECLARED FAILED CLOSED AND REDUNDANT VALVE IS
USED TO COMPLETE CROSSFEED. 10OSS OF ALL REDUNDANCY COULD RESULT
IN FALSELY FAILING THE CROSSFEED SYSTEM RESULTING IN LOSS OF
MISSION. NASA WOULD BE RIGHT IF SENSORS CAN BE USED REDUNDANTLY
TO TALKBACKS TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER
SOFTWARE DOES NOT USE THESE TALKBACKS.
SEE JSC 10588 PAGE 5-18.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-569 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 569
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC a B c
NASA [ / ] ( ] ( ] ( ] ( ] *
IoA [ 3 /3 ] ( ] [ ] ( ] [ ]
COMPARE [ N /N ] o1 1 0] L]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. TIOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: = = -
ASSESSMENT ID: OMS-570 " "BASELINE [ ] -
NASA FMEA #: 05-6L-2079A-2 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 570

ITEM: RESISTOR, 1.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C :
NASA [ 2 /1R ] [ P ] [ F ] [ P] [ X ] *
IOA [ 3 /2R ] ( F) [ P] [ P] [X7T
COMPARE [ N /N ] [ N] [ N] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] (P] [P] [ P] ( D]
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS :

IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUAILQN,MEQHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430

SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-571 BASELINE [ ]
NASA FMEA #: 05-6L-2079-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC 1ID: 571

ITEM: RESISTOR, 1.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] [ ] [ 1 [ ] ([ 1*
oA [ 3/3 ] t 1 L 1 L] t 1
COMPARE [ / ] r 1 1 1] [

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-572 BASELINE [ ]
NASA FMEA #: 05-6L-2079-2 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 572

ITEM: RESISTOR, 1.2K 2W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 2 /1R ] [ P} [ P ] [ P ] [ X ] *
IOA [ 3 /2R ] ( F] [ P] [ P] [ X1
COMPARE [ N /N ] [ N] [ 1 ( ) ( ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] [P]1 [P)1 [P] [D]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable) o
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILUREY" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430

SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-573 BASELINE [ ]
NASA FMEA #: 05-6L-2079-1 NEW [ X ]
SUBSYSTEM: oMS
MDAC ID: 573
ITEM: 'RESISTOR, 1.2K 2W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS cIL
FLIGHT ITEM
HDW/FUNC A B c
NAasa [ 3 /3 ] ( ] ( ] ( ] ( ] *
IoA [ 3 /3 ] [ ] [ ] [ ] [ ]
COMPARE ([ / ] [ ] [ ] ( ] [ ]

RECOMMENDATIONS: (If different from NASA)

t 7 1 [ 1 1 1 (1]
' (ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-574 BASELINE [ ] -
NASA FMEA #: 05-61.-2090-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 574

ITEM: _ RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /3 ] [ ] ( ] ( ] { ] *
IoA [ 3 /3 ] ( ] ( ] ( ] 0 ]
COMPARE [ / ] ( ] ( ] [ ] { ]
RECOMMENDATIONS: (If different from NASA)

t 7/ 1 t 1 € 1 [ ]
(ADD/DELETE)

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

INADEQUATE [ ]

REMARKS:
NO DIFFERENCES. T
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ASSESSMENT DATE:
ASSESSMENT 1ID:
NASA FMEA #:

SUBSYSTEM:
MDAC ID:
ITEM:

LEAD ANALYST:

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

REMARKS:

APPENDIX C
ASSESSMENT WORKSHEET

1/01/88 NASA DATA:
OMS-575 BASELINE
NONE NEW
OMS
575

RESISTOR, 12K 1/4W

W.A. HAUFLER

NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-576 BASELINE [ ]
NASA FMEA #: 05-6L-2078-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 576
ITEM: RESISTOR, 5.1K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B e :
NASA [ 3 /3 ] [ ] [ ] [ ] [ ] *
IoOA [ 3 /2R ] [ F] [ P] [ P] [ X ]
COMPARE [ /N ] [ N] [ N] [ N] [ N]
RECOMMENDATIONS: (I1f different from NASA)
[ 3 /2R ] [ P] [ P] [ P] [ ]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable) _
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
10SS OF ALL REDUNDANCY WOULD RESULT IN LOSS OF DIRECT VALVE
TALKBACK TO CREW. WORST CASE WOULD BE FALSELY FAILING THE A OR B
VALVE CLOSED RESULTING IN LOSS OF MISSION DUE TO SAFETY
CONSIDERATIONS.
NASA WOULD BE RIGHT IF SENSORS CAN BE USED (REDUNDANTLY TO
TALKBACKS) TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER
SOFTWARE DOES NOT USE THESE TALKBACKS. PHYSICALLY CANNOT
DETERMINE VALVE CLOSURE VIA A PRESSURE SENSOR, EXCEPT DURING A
BURN. JUST CLOSING A TANK ISOLATION VALVE WILL NOT CAUSE A
PRESSURE DIFFERENCE JUST DOWNSTREAM (UNLESS BURNING OMS) SINCE

THERE IS NO FLUID MOVEMENT.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-577 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 577

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B C
Nasa [ /] (] (] (1] [ 1=
oA [ 3/3 ] L 1 t 1 ° 1 (1
COMPARE [ N /N ] L 1 t 1 1 L1

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. TIOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-578 BASELINE [ ]
NASA FMEA #: 05-6L-2079-2 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 578

ITEM: RESISTOR, 1.2K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B o
NASA [ 2 /1R ] [ P ] [ P ] [ P ) [ X ] *
IOA [ 3 /2R ] [ F] [ P] [ P [ X1
COMPARE [ N /N ] [ N ] [ ] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

[ 3 /2R ] [ P] [ P] [ P] { D]
(ADD/DELETE)

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

INADEQUATE [ ]
REMARKS: o R o
TOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430
SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C

ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88
ASSESSMENT 1D: OMS-579

NASA FMEA #: 05-6L-2079-1
SUBSYSTEM: OMS
MDAC ID: 579
ITEM: RESISTOR, 1.2K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS
FLIGHT
HDW/FUNC A B

NASA [ 3 /3 ]
I0A [ 3 /3 ]

COMPARE [ / ]

RECOMMENDATIONS :

t /7 1

(If different from NASA)

t 1 1 [

* CIL RETENTION RATIONALE: (If applicable)

REMARKS:
NO DIFFERENCES.

REPORT DATE 2/26/88
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-580 BASELINE [ ]
NASA FMEA #: 05-6L-2079A-2 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 580
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c L
NASA [ 2 /1R ] [ P ] [ F ] [ P ] [ X ] *
I0OA [ 3 /2R ] [ F] [ P] [ P] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ 1 [ ]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] [ P] [ P] [ P] [ D]
(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable) .
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAILURE" WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE

COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430

SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-581 BASELINE [ ]
NASA FMEA #: 05-6L-2079-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 581
ITEM: RESISTOR, 1.2K 2W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS ) . CIL
FLIGHT ITEM
HDW/FUNC A B C
NASA [ 3 /3 ] [ 1 [ 1 r 1 [ ] *

I0A [ 3/3 ] S I S R G [ ]

COMPARE [ / ] L 1 ¢ 1 U ] [ ]

RECOMMENDATIONS: (If different from NASA)

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

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: o
ASSESSMENT 1ID: OMS-582 BASELINE [ ]
NASA FMEA #: 05-6L-2090-1 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 582

ITEM: RESISTOR, 12K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c T
NASA [ 3 /3 ] [ ] ( ] ( ] [ ] *
Ion [ 3 /3 1] [ ] ( ] { ] [ ]
COMPARE [ / ] [ ] 0 ] [ ] [ ]

RECOMMENDATIONS: (If different from NASA)

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

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

INADEQUATE [ ]

REMARKS:
NO DIFFERENCES.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-583 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS
MDAC ID: 583
ITEM: RESISTOR, 12K 1/4W
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ) ( ] ( ] [ ] ( ] *
IOA [ 3 /2R ] ( F] [ P] [ P] [ X ]
COMPARE [ N /N ] [ N ] [ N ] [ N ] [ N ]
RECOMMENDATIONS: (If different from NASA)
[ / ] ( ] ( ] [ ] [ ]
: (ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS:
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: =
ASSESSMENT ID: OMS-584 BASELINE [ ] =

NASA FMEA #: 05-6L~-2078-1 NEW [ X ]
SUBSYSTEM: OMS %

MDAC ID: 584
ITEM: RESISTOR, 5.1K 1/4W _
LEAD ANALYST: W.A. HAUFLER =
ASSESSMENT: -
o B
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT . 1TEM —
HDW/FUNC A B , C oo §
NASA [ 3 /3 ] [ ] { ] ( ] [ ] *

IOCA [ 3 /2R ] [ F] ( P [ P] [ X ] _
-

COMPARE [ /N ] [ N ] [ N ( N ] [ N ]
RECOMMENDATIONS: (If different from NASA) =
[ 3 /2R ] ( P] [ P [ P [ ] -
(ADD/DELETE) =
* CIL RETENTION RATIONALE: (If applicable) - - SR -
ADEQUATE [ ] =

INADEQUATE [ ]

- REMARKS: =
LOSS OF ALL REDUNDANCY WOULD RESULT IN 1LOSS OF DIRECT VALVE =
TALKBACK TO CREW. WORST CASE WOULD BE FALSELY FAILING THE A OR B ]
VALVE CLOSED RESULTING IN LOSS OF MISSION DUE TO SAFETY
CONSIDERATIONS. - =
NASA WOULD BE RIGHT IF SENSORS CAN BE USED (REDUNDANTLY TO 5
TALKBACKS) TO DETERMINE VALVE POSITION. BUT FLIGHT AND
MALFUNCTION PROCS DO NOT MENTION THIS AND OMS FIRING SEQUENCER -
SOFTWARE DOES NOT USE THESE TALKBACKS. PHYSICALLY CANNOT =
DETERMINE VALVE CLOSURE VIA A PRESSURE SENSOR, EXCEPT DURING A -
'BURN. JUST CLOSING A TANK ISOLATION VALVE WILL NOT CAUSE A
PRESSURE DIFFERENCE JUST DOWNSTREAM (UNLESS BURNING OMS) SINCE =
THERE IS NO FLUID MOVEMENT. =

ﬁ
=

Wi
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-585 BASELINE [ ]
NASA FMEA #: NONE NEW [ ]
SUBSYSTEM: OMS

MDAC ID: 585

ITEM: RESISTOR, 5.1K 1/4W

LEAD ANALYST: W.A. HAUFLER

ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ / ] [ ] { ] ( ] { 1 *
IoOA [ 3 /3 ] ( ] [ ] [ ] ( ]
COMPARE [ N /N ] ( ] [ ] [ ] ( ]
RECOMMENDATIONS: (If different from NASA)
t /7 1 ( ] [ ] [ ] , ,
' (ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)
ADEQUATE [ ]
INADEQUATE [ ]
REMARKS :
NO ISSUE. IOA IDENTIFIED A NONCREDIBLE FAILURE MODE.

[

{

(M

11

[

REPORT DATE 2/26/88
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA: -
ASSESSMENT ID: OMS-586 "BASELINE [ ]
NASA FMEA #: 05-61L-2028-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 586
ITEM: SWITCH TOGGLE LT/RT
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT: =
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c SR
NASA [ 3 /1R ] [ P] { F ] [ P [ X ] *
IoA [ 3 /2R ] [ P] [ P] [ P] { ]
COMPARE [ /N ] [ ] [ N] { ] [ N]

RECOMMENDATIONS: (If different from NASA)

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

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

INADEQUATE [ ]
REMARKS: S . .
ACCORDING TO THE LAST AVAILABLE NASA CRITICALITY, THIS FMEA
SHOULD BE IN THE NEW NASA CIL LIST, BUT IT IS NOT. TIOA ASSUMES
THAT NASA DOWNGRADED THIS FMEA TO A NON-CIL SINCE IT DOES NOT
APPEAR IN THE NEW NASA CIL LIST. IOA RECOMMENDS THAT NASA USE

THE PREVIOUS (LAST AVAILABLE TO IOA) CRITICALITY AND SCREENS
(3/1R PFP) AND REINSTATE THIS FMEA AS A CIL.

REPORT DATE 2/26/88 Cc-554
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-587 BASELINE [ ]
NASA FMEA i: 05-6L-2028-3 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 587
ITEM: SWITCH TOGGLE LT/RT
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B . c
NASA [ 3 /1R ] [ P ] [ F ] [ P1] [ X ] *
IOA [ 3 /2R ] [ P] [ P] {P] ( ]
COMPARE [ /N ] ( ] [ N] [ ] ([ N ]
RECOMMENDATIONS: (If different from NASA)
( 3 /2R ] [ P] [ P] [ P { D]
(ADD/DELETE)

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

INADEQUATE ([ ]
REMARKS:
IOA RECOMMENDS THAT BELLOWS FAILURE SHOULD NOT BE CONSIDERED AND
CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE
UNRELATED FAIL " WHICH IS BEYOND THE SCOPE OF IOA'S
INTERPRETATION OF NSTS 22206. NASA IS RIGHT THAT THIS FAILURE
COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE
THE SIGNAL THROUGH THIS ITEM WOULD INHIBIT CLOSING OR OPENING
WHEN THE VALVES REACH FULL CLOSED OR OPEN. HOWEVER, NASA'S
SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIQUS, NOT JUST
WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT. THAT IS, THIS
FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF
PROLONGED POWER APPLICATION." SEE AC MOTOR VALVE SPEC MC284-0430
SECT. 3.1, 3.2.1.2.9, 3.2.1.2.11.
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APPENDIX C == _
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-588 BASELINE [ ]
NASA FMEA #: 05-6L-2028-2 NEW [ X ]
SUBSYSTEM: OMS - L
MDAC ID: 588

ITEM: SWITCH TOGGLE LT/RT

LEAD ANALYST: W.A. HAUFLER

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

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

INADEQUATE [ ]

REMARKS :
IOA CONCURS WITH NASA'S CRITICALITY, SINCE THE CRIT AGREES WITH

OMS HARDWARE FMEA 03-3-2008-2 (CAUSES . CROSSFEED VALVE TO FAIL
CLOSED) . HOWEVER, NASA FAILED B SCREEN BECAUSE ONE OF THE TWO
POLES FAILING IS UNDETECTABLE I0A BELIEVES THIS IS A CARRY-OVER

FROM WHEN NASA FAILED ONLY ONE CONTACT SET, AND RECOMMENDS = -
PASSING THIS B SCREEN.

REPORT DATE 2/26/88 C-556
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT ID: OMS-589 BASELINE [ ]
NASA FMEA #: 05-6L-2028-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 589
ITEM: SWITCH TOGGLE LT/RT
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CcIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [ P ] [ F ] [ P ] [ X ] *
IOCA [ 3 /2R ] ( P] [ P] [ P] { ]
COMPARE [ /N ] [ ] [ N] { ] { N ]

RECOMMENDATIONS: (If different from NASA)

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

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

INADEQUATE [ ]
REMARKS:
ACCORDING TO THE LAST AVAILABLE NASA CRITICALITY, THIS FMEA
SHOULD BE IN THE NEW NASA CIL LIST, BUT IT IS NOT. IOA ASSUMES
THAT NASA DOWNGRADED THIS FMEA TO A NON-CIL SINCE IT DOES NOT
APPEAR IN THE NEW NASA CIL LIST. IOA RECOMMENDS THAT NASA USE-
THE PREVIOUS (LAST AVAILABLE TO IOA) CRITICALITY AND SCREENS
(3/1R PFP) AND REINSTATE THIS FMEA AS A CIL.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-590 BASELINE [ ]
NASA FMEA #: 05-6L~-2028-3 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 590
ITEM: SWITCH TOGGLE LT/RT
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT:
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] ( P ] ( F ] ([ P] [ X] *
IoOA [ 3 /2R ) ( P ([ P] [ P] [ ] -
COMPARE ([ /N ] ( ] [ N ] { ] [ N]
RECOMMENDATIONS: (If different from NASA)
[ 3 /2R ] [ P] [ P] [ P] [ D]

(ADD/DELETE)

* CIL RETENTION RATIONALE: (If applicable)

REMARKS:

ADEQUATE [ ]
INADEQUATE [ ]

TOA RECOMMENDS THAT BELLOWS FATLURE SHOULD NOT BE CONSIDERED AND

CRITICALITY THUS REDUCED, SINCE IT CONSTITUTES A "MULTIPLE

UNRELATED FAILURE"

INTERPRETATION OF NSTS 22206.

WHICH IS BEYOND THE SCOPE OF IOA'S
NASA IS RIGHT THAT THIS FAILURE

COULD CAUSE CONTINUOUS POWER ON THE ASSOCIATED VALVE(S), SINCE -

THE SIGNAL THROUGH

WHEN THE VALVES REACH FULL CLOSED OR OPEN.

THIS ITEM WOULD INHIBIT CLOSING OR OPENING
HOWEVER, NASA'S

SCENARIO WITH ANOTHER FAILURE CONSISTING OF BELLOWS RUPTURE IS
IRRELEVANT. A BELLOWS RUPTURE ANYTIME EXPOSING ELECTRICAL
COMPONENTS AND VALVE MOTOR TO PROPELLANT IS SERIOUS, NOT JUST

WHEN THE VALVE MOTOR IS CONTINUOUSLY ON AND HOT.

THAT IS, THIS

FAILURE DOES NOT SIGNIFICANTLY CONTRIBUTE TO THE BELLOWS RUPTURE
FAILURE. FURTHERMORE, THE VALVES ARE PROTECTED FROM CONTINUOUS
POWER BY AN ELECTRICAL THERMAL SHUTOFF DEVICE WITHIN THE VALVE
MOTOR AT NO MORE THAN 352 F, AND, ACCORDING TO THE SPECS, "THE
MOTOR AND ACTUATION MECHANISM SHALL NOT FAIL AS A RESULT OF

PROLONGED POWER APPLICATION."

SECT. 3.1, 3.2.1l.2.

REPORT DATE 2/26/88
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-591 BASELINE [ ]
NASA FMEA #: 05-6L-2028-2 NEW [ X ]
SUBSYSTEM: OMS

MDAC ID: 591

ITEM: SWITCH TOGGLE LT/RT

LEAD ANALYST: W.A. HAUFLER

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

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

INADEQUATE [ ]
REMARKS :
IOA CONCURS WITH NASA'S CRITICALITY, SINCE THE CRIT AGREES WITH
OMS HARDWARE FMEA 03-3-2008-2 (CAUSES CROSSFEED VALVE TO FAIL
CLOSED). HOWEVER, NASA FAILED B SCREEN BECAUSE ONE OF THE TWO
POLES FAILING IS UNDETECTABLE. TIOA BELIEVES THIS IS A CARRY-OVER
FROM WHEN NASA FAILED ONLY ONE CONTACT SET, AND RECOMMENDS
PASSING THIS B SCREEN.
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APPENDIX C
ASSESSMENT WORKSHEET

ASSESSMENT DATE: 1/01/88 NASA DATA:
ASSESSMENT 1ID: OMS-592 BASELINE [ ]
NASA FMEA #: 05-6L-2027-1 NEW [ X ]
SUBSYSTEM: OMS
MDAC ID: 592
ITEM: SWITCH TOGGLE LT/RT
LEAD ANALYST: W.A. HAUFLER
ASSESSMENT: B
CRITICALITY REDUNDANCY SCREENS CIL
FLIGHT ) ITEM
HDW/FUNC A B c
NASA [ 3 /1R ] [P] [NA]<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>