FAGE: 1 FARINT DATE: 01/27/98

FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL HARDWARE
NUMBER:MB-155-E007 -X

SUBSYSTEM NAME: ECLSS - ARPCS

: REVISION: 2 D4/08/G7
PAHT DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU ‘CAP, PHESSUHE MC250-0004-0010
CARELTON TECHNOLOGIES 2783-2001-7

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
EXTERNAL AIRLOCK UPPER HATCH EQUALIZATION VALVE PRESSURE CAP.

QUANTITY OF LIKE [TEMS: 2
T™WO

FUNCTION:

CAPS ONTO EQUALIZATION VALVE TO PROVIDE SECONDARY PROTECTION FOR
INTERNAL LEAKAGE ACROSS EXTERNAL AIRLOCK UPPER HATCH.

REFERENCE DOCUMENTS: VE18-331052
VE16-593302
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FAILURE MODES EFFECTS ANALYS!S FMEA — NON-CIL FAILURE MODE
NUMBER: M8-155-E0D7-03

REVISIONS: 2 04/00/97
SUBSYSTEM NAME: ECLSS - ARPCS
LRU: CAP, EQUALIZATION VALVE PRESSURE CRITICALITY OF THIS
ITEM NAME: CAP, EQUALIZATION VALVE PRESSURE FAILURE MODE: 1R3
FAILURE MODE:
INABILITY TO REMOVE
" MISSION PHASE: 00 ON-ORBIT

VEHICLE/PAYLOAD/XIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALSE:
CONTAMINATION, PHYSICAL BINDING/JAMMING. CORAOSION, VIBRATION, MECHANICAL

SHOCK
CRITICALITY 11 DURING INTACT ABORT ONLY?. NO

REDUNDANCY SCREEN A} PASE

B} PASS
C} PASS
PASSFAIL RATIONALE;
A)
B)
c)
METHOD OF FAULT DETECTIDN:

PHYSICAL OBSERVATION - GREW PHYSICALLY UNABLE TO REMOVE CAP FROM
EQUALIZATION VALVE,

CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:

WHEN ORBITER/SS ARE DOCKED CREW COULD USE REDUNDANT EQUALIZATION
VALVE TO EQUALIZE PRESSURE ACACSS UPPER HATCH PRIOR TO ITS ORENING.
WHEN CRBITERASS ARE NOT DOCKED AND A PRESSURIZED PAYLOAD IS NOT
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FAILURE MODES EFFECTS AMALYEIS [FMEA) — NON-CIL FAILURE MODE .
NUMBER: MB-155-E007-03

INSTALLED, CREW COULD UTILIZE REDUNDANT EQUALIZATION VALVE ON UPPER
HATCH, MANUAL DEPRESS VALVE WITHIN EXTERNAL AIRLGCK, OR EITHER EXTERNAL
AIRLOCK AFT HATCH EQUALIZATION VALVE TO DEPRESSURIZE EXTERNAL AIRLOCK
FOR PERFORAMING AN EVA.

REMARKS/HECOMMENDATIONS:

EXTERNAL ATRLOCK UPPER HATCH SHOULD NOT BE OPENED IF PRESSURE ACROSBS IT
CANNOT BE EQUALIZED. THESE VALVES CAN BE USED TO DEPRESSURIZE EXTERNAL
AIRLOCK FOR AN EVA QUT EXTERNAL AIRLOCK WHEN: {1} DRBITER/ISS ARE NOT
DOCKED; AND (2) WHEN THERE IS NO PRESSURIZED PAYLOAD INSTALLED.

= FAILURE EFFECTS -

(A} SUBSYSTEM:

NO EFFECT FIRST FAILURE. LOSS OF BOTH EQUALIZATION VALVES [F CAP ON
SECOND VALVE CANNOT BE REMOVED. WHEN ORBITER/ISS ARE DOCKED - LOSS OF
CAPABILITY TO EQUALIZE PRESSURE ACROSS THE EXTE RNAL AIRLOCK UPPER HATCH
tF BOTH EQUALIZATION VALVES CANNOT BE USED RESULTING IN INABILITY TO QOPEN
UPPER HATCH. WHEN ORBITER/ISS ARE NOT DOCKED - LOSE OF CAPABILITY TO
DEPRESSURIZE EXTERNAL AIRLOCK FOR PERFORMING AN EVA OL'T EXTERNAL
AIRLOCGK WHEN A PRESSURIZED PAYLOAD IS NOT INSTALLED.

{B) INTERFACING SUBSYSTEM(S):
NOQ EFFECT ON ORBITER INTERFACING SUBSYSTEMS.

(C} MISSION: B}
NO EFFECT FIRSY FAILLIRE. LOSS OF PRIMARY MISSION OBJECTIVES (ACCESS T
SPAGE STATION) (F UNABLE TO REMOVE CAP FROM BOTH EQUALIZATICN VALVES.

(D} CREW, VEHICLE, AND ELEMENT(S):

POSSIBLE LOSS OF CREW/VEHICLE IF CONTINGENCY EVA CANNOT BE PERFORMED
FOLLOWING FIVE FALURES WHEN ORBITERASS ARE NOT DOCKED AND THERE IS NO
PRESSURIZED PAYLOAD INSTALLED.

(E} FUNCTIONAL CRITICALITY EFFECTS:

FIRST FAILURE (INABILITY TG REMOVE CAP FROM FIRST EQUALIZATION VALVE) -
UNABLE TO UTILIZE AFFECTED EQUALIZATION VALVE. RATE OF PRESSURE
EQUALIZATION ACROSS EXTERNAL AIRLOCK UPPER HATCH REDUCED.

SECOND FAILURE {INABILITY TO REMOVE CAP FROM SECOND EQUALIZATION VALVE)} -
LOSS OF CAPABILITIY TO UTILIZE BOTH EQUALIZATION VALVES ON UPFER HATCH. IF
SECOND FAILURE OCCURS WHEN: ,
ORBITERASS ARE DOCKED - FAILURE TO EQUALIZE THE PRESSURE ACROSS
EXTERNAL AIRLOCK UPPER HATCH, THUS PREVENTING IT'S CPENING. MISSION
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FAILURE MODES EFFECTS ANALYEIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: MB-158-E007-02

OBECTIVES ARE LOST FOLLOWING INABILITY TO OPEN HATCH FOR ORBITER CREW
AGCESS INTO SPACE STATION AND VICE VERSA, - CRITICALITY 2R3 CONCITION
QRBITER/ISS ARE-NOT DOCKED AMD PRESSURIZED FAYLOAD IS NOT INSTALLED -
UNABLE TO USE EITHER EQUALIZATION VALVE ON UPPER HATCH TO DEPRESSURIZE
EXTERANAL AfRLOCK. NG EFFECT UNTIL OTHER VALVING CANNOT BE USED.

THIRD FAILURE (MANUAL DEPRESS VALVE FAILS TO OPEN} - UNABLE TD
DEPRESSURIZE EXTERNAL AIRLOCK. NO EFFECT UNTIL BOTH AFT HATCH
EQUALIZATION VAVLES FAIL TO OPEN.

FOUATH & FIFTH FAILURES (BOTH AFT HATCH EQUALIZATION VALVES FAIL TO QPEN; -
UNABLE TO DEPRESSURIZE EXTEANAL AIRLOCK FOR PERFORMING AN EVA. LOSS OF
MISSION OBJECTIVES ASSOCIATED WITH A PLANNED EVA. - CRITICALITY 2R3

CONDITION
SIXTH FAILLRE (FAILURE AEQUIRING A CONTINGENCY EVA) - POSSIBLE LOSS OF CREW

AND VEHICLE IF CONTIGENCY EVA IS REQUIRED TO GORRECT A CRIT 1 CONDITION. -
CRITICALITY 1R3 CONDITICN,

DESIGN CRITIGALITY (PRIOR TG DOWNGRADE, DESCRIBED IN (F)): 1R
(F) RATIONALE FOR CRITICALITY DOWNGRADE:

ALL WORKAROUNDS HAVE ALREADY BEEN CONSIDERED WHEN DETERMINING
CRITICALITY OF THIS FAILURE MODE.

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS

TIME FROM FAILURE OCCURRENCE TO DETECTION; IMMEDIATE

TIME FROM DETECTION TQ COMPLETED CORRECTING ACTION: SECONDS
!'?E.IE.I“E REQUIRED TO IMPLEMENT CORRECTING ACTION LESE THAN TIME TO EFFECT?
RATIONALE FOR TIME TO CORRECTING ACTION VE TIME TO EFFECT; -

CREW WOULD HAVE ENCUGH TIME TO: (1) USE REDUNDANT EQUALIZATION VALVE
BEFORE THE PROBLEM BECAME GRITIGAL TO MISSION SUCCESS; OR {2) UTILIZE
OTHER EXTERNAL AIRLOCK/AFT HATCH VALVING TO DEPRESSURIZE EXTERNAL
AIRLOCK FOR PERFORMING A CONTINGENGY EVA WHEN ORBITERASS ARE NOT
DOCKED AND THERE IS NO PRESSURIZED PAYLOAD INSTALLED BEFORE PROBLEM
BECAME CATASTHOPHIC. :

HAZARD REPORT NUMBER(S): FF-0p

HAZARD(S) DESCRIPTION:
INABILITY TC SAFELY PERFORM EVA.

MB-185 - 203



PAGE: 13 PRINT DATE: 01/08/67

FAILURE MODES EFFECTS ANALYSIS (FMEA] — NON-CIL FAILURE MODE
NUMBER: M5-155-E007-03

| - APPROVALS -
SSAPAE . M. W. GUENTHER Sh. 20
DESIGN ENGINESR DK L KELLY
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