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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: M5-EMB-2176-3 -X

SUBSYSTEM NAME: ELECTRICAL FOWER GENERATION « CRYQ. GENERIC

REVISION: 5 04/16/98
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU . H2/02 CONTROL BOXES VO70-754470
SRU . CONTROLLER, REMOTE FOWER MC450-D077-1100
SRU - CONTROLLER, REMOTE POWER MC450-0017-2100
SRU : CONTROLLER, REMOTE POWER MC450-0017-3100

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CONTROLLER, REMOTE POWER (RPC), 104 (TWO IN SERIES PER HEATER CIRCUIT) -
LOZ TANKS T THRU 9 HEATER CIRCUITS

REFERENCE DESIGNATGRS: 40V76A141RPCS
4W76A141RFCE
40VTBA141RPCY
40V76A141RFCE
40VTBA41RFPCH
40W76A141RPC10
40VTEATHRPCT
40VT6A141RPC12
40V7EAT4ZRPTS
40V76A142RPCE
AVTSA14ZRPCY
40V7EA14ZRPLE
40V76A142RPCH
40VTEA142RPCID
40V76A142RPC11
ADVTEAT4ZRPC 2
40VIEA143RPCS
4OVTEA143RPCE
40V76A143RPCT
40V78A143RPCE
40V78A143RPCY
4OVTGAT43RPCAD
40V7BAI43RPC 1
40V76A143RPC12
40VTEAT144RPCS
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FAILURE MODES EFFECTS ANALYSIS (FMER) —CIl. HARDWARE
NUMBER: M5-8MB-2176-G-X

A0VTEA184RPCE
A0VTBAT4IRPCT
40VTBA144RPCSE
40VTOAT44RPCE
40VTEAT44RPC10
40VTEAI4RPGT
JOVTBA144RPC12
40V7BAZ1TRPCS
40VTBAZ17RPCE
ADVTBAZLTRPCT
ANVTBA21TRPCSE
A0VTEAZI TRPCO
40V7EAZ17RPCI0
AQVTBA21TRPCI1
40V 7BAZ1TRPC12
40VTBATTEATRPCS
40V76AZ1BATRPCE
40VTBA218ATRPCT
40V76A21BATRPCE
40V7BAZ1BATRPCO
40VT8AZ1BATRPC10
40VTEA21841RPG1
A0VIEAZ18AIRPCY2
A0V7EAZ18AZRPCS -
40V7EAR{RAZRPCE
ADNVTEAZ1BAZRPCT
AOVTBAZ1BAZRPCE
40VTEAZ18AIRPCY
A0V7EAZIBAZRPC10
AOVTEAZ1BAZRPCT
40VTBAZ18AZRPC12
40V78AZ1BAIRPCS
40V76421BA3RPCE
A0VTEAZ1BAIRFCY _
40V76A21BAIRPCS
40VTGAZIBAIRPCO
40V7EAZ1BASRPC10D
400 78A2 BAIRPC11
40VTEAZ18A3RPC1 2
4DVTBAZ1BALRPCS
40V TEA215A4RPCE
AOVTBA212A4RPCT
A0V7BAZ1BAARPCE
A0V7BAZ1BALRPCY
A0VTBAZ18A4RPC10
J0VTBA21BASRPC11
ADV7BAZ1BAJRPC12

CQUANTITY OF LIKE ITEMS:
TWO EACH OF 4 HEATER CIRCUITS 1IN EACH HZ/0Z2 CONTROL BOX,
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FAILURE MODES EFFECTS ANALYS!S (FMEA} ~CIL HARDWARE
NUNBER: MS-6MB.2176.G-X

FUNCTION:

TWO SERIES RPC'S CONDUCT AND SWITCH CURRENT TO EACH ONE OF FOUR
HEATERS FOR EACH OF LO2 TANKE 1 THRU 8. THE SEPARATELY CONTROLLED
SERIES RPC'S PRECLUDE THE POSSIBILITY OF A SINGLE FAILURE POINT WHICH

WOULD ALLOW CONTINUDUS ENERGIZING OF A TANK HEATER.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: MS5.5MB-2176-G- (2

REVISION#: o 04/18/96

SUBSYSTEM NAME: ELECTRICAL FOWER GENERATION « CRYO, GENERIC
LRU: HZ/OZ2 CONTROL HOXES CRITICALITY OF THIS
ITEM NAME: CONTROLLER, REMOTE POWER FAILURE MODE: 1R3
FAILURE MODE:;
INADVERTENT QUTPUT, FAILS "ON", FAILS TO TURN "OFF"
MISSION PHASE:; PL PRE-LAUNCH

LS LIFT-GFF

G0 ON-OREIT

DO DE-CRAIT

LS LANDING/SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
102 DISCOVERY

© 104 ATLANTIS
105 ENDEAVOUR

CAUSE;
PIECE PART FAILURE. CONTAMINATION, VIERATION MECHANICAL SHCCK,

PROCESSING ANOMALY, THERMAL STRESS

CRITICALITY 111 DURING INTAGT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASS

B) FAIL
C) PASS
PASE/FAIL RATIONALE:
A}
B)

REDUNDANCY SCREEN "8" FAILS BECAUSE OF INABILITY TO DETECT FIRST FAILURE
{FAILED RPC).

<)

- FAILURE EFFECTS -

{#) SUBSYSTEM:
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FAILURE MODES EFFECTS ANALYSIS (FMEA} - CIL FAILURE MODE
NUMEBER: M5-6MB-2176-G- 02

LOSE OF SERIES REDUNDANCY TO CONTROL POWER TO THE AFFEGTED TANK
HEATER.

(B) INTERFACING SUBSYSTEM(S):
LOSS OF INTERFACE REDUNDANCY. THE NONCONDUCTING SERIES RPC WILL
PREVENT THE HEATER FROM BEING ENERGIZED INADVERTENTLY. A SECOND SIMILAR
FAILURE IN THE REDUNDANT RFC WOULD ALLOW A CONTINUDUSLY ENERGIZED
HEATER AND RESULT IN EARLY DEFLETION OF LO2 AND POSSIBLE DAMAGE TO THE
AFFECTED TANK. TIME TO EFFECT IS APPROXIMATELY 9 HOURS ONCE THE AFFECTED
LO2 TANK HAS REACHED A RESIDUAL LEVEL OF # PERCENT. SHUTDOWN OF THE
RELATED MAIN DC BUS PRECLUDES THE CONTINUQUS HEATING OF THE AFFECTED

HEATER,

(C} MISSION:
NO EFFECT - FIRST FAILURE

(D) CREW, VEHICLE, AND ELEMENT(S):
MO EFFECT - FIRST FAILURE

(E} FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VEHICLE DUE TO THE FOLLOWING SCENARIO:

(FOR LO2 TANKS 1 THRU 5) 1) FIRST RPC FAILS SHORT, 2} SECOND SERIES RPC FAILS
SHORT - LO2 TANK HEATER FAILED "ON", 3) PLUGGED RELIEF FORT, ... i

{(FOR LOZ TANKS 6 THRU 8) STEPS 1 THRU 2 ABOVE, AND 4) PALLET MDCA MOTORIZED
SWITCH WHICH SUPPLIES DC POWER TO THE PALLET FAILS CLOSED, ..

RESULTING IN OVERPRESSURE AND POSSIBELE TANK RUPTURE.

=DISPOSITION RATIONALE-

{A} DESIGN:
REFER TC APPENDIX B, ITEM NO. 2 - REMDTE POWER CONTROLLER

{B] TEST: '
GROUND TURNAROUND TEST .
ANY TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRSD. THE OMRSD DATA PROVIDED BELSW IS NO LONGER BEING KEPT UP-TO-DATE.
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FAILURE MCDES EFFECTS ANALYSIS {FMEA) - CIL FAILURE MODE
NUMBER: M5-6MB-2176-G- D2

IF THERE iS ANY DISCREPANCY BETWEEN THE GROUND TESTING DATA PROVIDED
BELCW AND THE OMRSD, THE OMR3D IS THE MORE ACCURATE SOURCE OF THE DATA.

GROUND TURMARQLUND TEST
RPC SERIES REDUNDANCY IS VERIFIED,

(TAMKS 1-3) DURING ORBITER MAINTENANCE DOWN PERIOD (OMPD}.

{TANKS €-9) DURING FALLET LO2 TANK HEATER LPS AUTO TEST PERFORMED
PRIOR TO FIRST EDO FLIGHT, AFTER LRU REPLACEMENT, OR PRIOR TO NEXT
EDO FLIGHT IF TIME BETWEEN CHECKOUT EXCEEDS 36 MONTHS.

{C) INSPECTION:
REFER TC APPENDIX E, ITEM NO. 2 - REMOTE POWER CONTROLLER

(D} FAILURE HISTORY: '
CURRENT DATA ON TEST FAILUREE, FLIGHT FAILURES, UNEXPLAINED ANOMALIES. AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTVITY CAN BE
FOUND IN THE PRACA DATA BASE. THE FAILURE HISTORY DATA PROVIDED IN
APPENDIX B IS NO LONGER BEING KEPT UP-TO-DATE.

(E) OPERATIONAL USE:
PER FLIGHT RULE 8-581F A CRYO HEATER THAT CONTINUES TO BE POWERED AFTER

PLACING ITS CORRESPONDING SWITCH IN THE “0OFF" POSITION WiLL BE DEACTIVATED
BY PERFORMING THE FOLLOWING (CIL), AN O2 HEATER WILL BE DEACTIVATED BY
DROPPING THE MAIN BUS THAT POWERS THE HEATER. THE MAIN BUS WILL BE
BROUGHT UF FOR ENTRY IF THE TANK QUANTITY ALLOWS CONTINUOUS HEATER
OPZRATION WITHOUT VIOLATING HEATER TEMPERATURE LIMITS. THIS IS AN
UNDESIRABLE PROCEDURE AND MAYAWILL HAVE AFFECTS ON ADDITIONAL ORBITER
EYSTEMS.

- RPPROVALS -
PAE MANAGER - F. STENGER-NGLYEN
PRODUCT ASSURANCE ENGR ;). NGUYEN
DESIGN ENGINEERING :T. D. NGUYEN ! Py
EDITORIALLY APPROVED 2JS0 : A ot

TECHNICAL APFROVAL : VIA APPROVAL FORM - ~M5-ENE




