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FAILURE MODES EFFECTS AMALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:Me-155-E05E -X

SUBSYSTEM NAME: EGLSS - ISS NITROGEN TAANSFER SYSTEM

REVISION: 0 04/08/87
FART DATA
PART NAME PART NUMBER
VENDOR NAME . YENDOR NUMBER
LRU :PANEL, DOCKING BASE GN2 VO76-643038-001
SRU VALVE, N2 MANUAL VENT MC250-0004-0017
CARLETON TECHNCLOGIES 1-4-00-51-39

EXTENDED DESCRIPTION OF PART UNDER ANALYS|S:
DOGKING BASE GN2 PANEL 155 NITROGEN TRANSFER LINE MANUAL VENT VALVE

GUANTITY OF LAKE ITEMS: 1
CNE

FUNCTION:

WITH THE MMU SY5 1 1ISOLATION VALVE CLOSED, THE VENT VALVE PROVIDES A
MEANE TO RELIEVE THE FRESSURE 1N THE 185 NITHOGEN TRANSFER LINE FOR
STOWAGE OF THE NITROGEN FLEXIBLE LINES. THIS VALVE IS LOCATED ON THE
DOCKING BASE GNZ PANEL AND IS MANUALLY OPERATED. VALVE IS NORMALLY
CLOSED DURING 155 NITROGEN TRANSFER DFERATIONS.

REFERENCE DOCUMENTS: VE2B-843001
VO76-643036

Mg&-15S - 561
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FALURE MODE
NUMBER: M8-155-E055-02

REVISIONS: 0 04/08/97

SUBSYSTEM NAME: ECLSS - 1SS NITROGEN TRANSFER SYSTEM
LAL: DOCKING BASE GNZ2 PANEL CRITICALITY OF THIS
ITEM NAME: VALVE, ISS N2 TRANSFER MANUAL VENT FAILURE MODE: 1R3

FAILURE MODE:
EXTERNAL LEAKAGE {GROS3)

MISSION PHASE: LO LIFT-OFF
GO ON-ORBIT

DO DE-CRBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
. 104 ATLANTIS
105 ENDEAVOUR

CAUSE:
CORRCS!ION, MECHANIGAL SHOCK, EXCESSIVE VIBRATION, MATERIAL DEFEGT SEAL
MATERIAL DEGRADATION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN &) PASS

B} N/A
C} PASS
PASSITAIL RATIONALE:
A)
&)

N/a, - REDUNDANCY PROVIDED BY WORKAROUNDS ARE IN STANDBY LINTIL REQUIRED.

C)

METHCD OF FAULT DETECTION:

NONE UNTIL AN INTERNAL LEAKAGE OF THE UPSTREAM MANUAL SHUTOFF VALVE AND
MMU EYE 1 150 VALVE OCCUR, THEN NITROGEN LEAKAGE CAN BE DETECTED
THROUGH CRBITER INSTRUMENTATIGN BY A QUANTITY DEPLETION INDICATION ON
AFFECTED ORBITER Nz TANK{S). PPO2 DETECTCORS WITHIN OREBITER MID DECK COULD
ACTIVATED THE CAUTION AND WARNING SYSTEM IF OXYGEN LEVELSE WERE REDUCED
DUE TO A LONG TERM NITRDGEN LEAK. AN INTERNAL LEAK ©F N2 THAT WOULD
RESULT IN HABITABLE PRESSURE EXCEEDING 152 PSIAWOLULD SOUND A CLASS |
ALARM.

ME-18S - S63
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FAILURE MODES EFFECTS ANALYSISE (FMEA) = NON-CIL FAILURE MODE
NUMBER: Mg-155-E055-02

CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:

NONE FOR FIRST TWO FAILURES. A FLOW RESTRICTOR {QRIFICE) LOCATED IN THE
NITHOGEN LINE NEAR THE ORBITER INTERFACE WILL REDUCE THE FLOW RATE OF
NITROGEN TO 25 +/1 LBM/AMR, IN THE EVENT AN EXTERNAL NITROGEN LEAK OGCURS
AFTER THIAD FAILURE. EVEN AFTER FULL DEPLETION OF THE ORBTTER NITROGEN
SUPPLY, THE CREW CABIN AREA CONTAINS SUFFIGIENT NITRCGEN FOR CREW
SURVIVAL DURING ABCORTED MISSION DE-OABIT AND LANDING PHASES.

REMARKS/RECOMMENDATIONS:

SERIES MANUAL SHUTOFF VALVE AND MMV SYS 1 I3 VALVE PROVIDE REDUNDANCY
AGAINST A LEAKAGE CONDITION. VENT VALVE IS ONLY OPENED FOLLOWING
ORBITER/SS NITROGEN TRANSFER OPERATIONS AND REMAINS CLOSED ALL OTHER

TIMES.

- FAILURE EFFECTS -

(A) SUBSYSTEM:
LOSS OF NITROGEN FLOW ISOLATION EETWEEN THE UPSTREAM MANUAL SRUTOFF

VALVE AND DOWNSTREAM QD.

{B) INTERFACING SUBSYSTEM(S):
NQ INITiAL EFFECT SINCE MANUAL SHUTOFF VALVE AND MMU SYS 1 IS0 VALVE
PRSVIDE BACKUF SEALS TD THIE VALVE, GHOSS EXTERNAL LEAYASE OF NITROGEN,
FOLLOWING THIRD FAILURE, COULD RESULT IN INADEQUATE ORBITEA N2 SUPPLY FOR
CREW CABIN AIR MAKEUP, WATER TANKS, AND EXTERNAL AIRLOCK
REPRESSURIZATION. POSSIBLE HIGH NITROGEN PRESSURE IN DOCKING BASE AND
IS5 PMA. HIGH CONCENTRATIONS OF N2 COULD HREDUCE THE PERCENT OF OXYGEM
BELOW THAT NEEDED FOR HUMAN SURVIVAL.

(C) MISSION:
NO EFFECT UNTIL THE UPSTREAM MANUAL SHUTOFF VALVE AND MMU SYS 1 1SO
VALVE INTERNALLY LEAK. THEN INCREASE USE OF N2 GOULD RESULT IN EARLY
MISSION TERMINATION. LOSS OF MISSION OBJEGTIVES ASSOCIATED WITH
TRANSFERRING GN2 TO SPACE STATION.

(D} CAEW, VEHICLE, ARD ELEMENT(S):

INABILITY TO SHUTDOWN LEAKAGE OF N2 WITHIN DOCKING BASE AND PMA DUE TO A
FAILURE TO CLOSE UPSTHEAM VALVES DURING HESOURCE TRANSFER OR DUE TO AN
INTERNAL LEAKAGE CONDITION OF UPSTREAM VALVES DURING NON-RESOURCE
THANSFER DPERATIONS, COULD HESULT IN HIGH LEVELS OF N2 WITHIN THESE
AREAS. HIGH CONCENTRATIONS OF N2 COULD POTENTIALLY AEDUCE THE
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FAILURE MODES EFFECTS ANALYEIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M8-155-E055-02

PERCENTAGE OF OXYGEN BELOW THAT NEEDED FOR HUMAN SURVIVAL CAUSING
GAEW ASPHYXIATION. LOSS OF N2 SUPPLY TQ 1SS COULD IMPACT SPACE STATION

CPERATIONE.

{E) FUNCTIONAL CRITICALITY EFFECTE:

FIRST FAILURE (VENT VALVE EXTERNALLY LEAKS) - LOSS OF NTROGEN FLOW
ISOLATION BETWEEN DOWNSTREAM CD AND UPSTREAM SHUTOFF VALVE.

SECOND FAILURE {DOCKING BASE N2 SHUTOFF VALVE INTERNALLY LEAKS OR FAILS
TO CLOSE) - LOSS OF ISOLATION BETWEEN LEAKY RELIEF VALVE AND MMU SY5 1150
VALVE. NO EFFECT - LOSS OF REDLUNDANCY ONLY.

THIRD FAILUHE (MMU SYS 1 1S0 VALVE INTEANALLY LEAKS OR FAILS TQ CLOSE; -
EXTERNAL NITROGEN LEAK PATH EXISTS. INABILITY TO ISOLATE AN EXTERNAL
NITROGEN LEAK WOULD RESULT IN PREMATURE DEPLETION OF ORBITER GN2 TANKS,
LOSS OF EVA CAPABILITIES DUE TO INABILITY TO REPRESSURIZE EXTERNAL AIRLOCK
RESULTING FROM LACK OF CONSUMABLES. CREW WOULD HAVE TO RELY ON
CONSUMABLES REMAINING IN GREW CABIN DURING ORBITER'S RETURAN TO EARTH.
AN UNCONTROLLED EXTERNAL LEAKAGE OF NITROGEN WOULD RESULT IN EARLY
MISSION TERMINATION. - CRITICALITY 2R3 CONDITION.

DESIGH CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 2R3

(F) RATIONALE FOR CRITICALITY DOWNGRADE:

FOURTH FAILURE {(EXTERNAL LEAKAGE OF CABIN FRESSURE) - LOSS OF CABIN
PRESSURE WITH NO N2 MAKEUP CAFABILITY WOULD RESULT IN LOSS OF CREW AND
VEHICLE. - CRITICALITY 7R3 CONDITICN.

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE QCCURRENCE TO DETECTION: SECONDS
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: MINUTES

EI;EE'QME REQUIRED TC IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?

RATIONALE FOR TIME TO CORRECTING ACTICM VE TIME TO EFFECT:

CREW WOULD HAVE AMPLE TIME TO BHUT QFF NITROGEN FLOW TO 185 UBING THE
DOCKING BASE N2 SHUTOFF VALVE OR MMU 5YE 1 150 VALVE BEFORE DEPLETION OF
ORABITEA NITROGEN SUFPLY BECAME CATASTROPHIC. .

HAZARD REFPORT NUMBER(S): CRE| 071, OHBI 408

“hre ACC EQL
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILURE MODE
' HUMBER: M&-155-E055-02

HAZARD(S) DESCRIPTION:
INADEQUATE NTROGEN SUPPLY TO MAINTAIN CABIN PRESSURE (ORB) 071). LOSS OF

HABITABLE ENVIRONMENT IN THE CREW CABIN/QDS HABITABLE VOLUME DUETO
FLOCDING OF VOLUME WITH GASEQOUS NITROGEN {ORB| 406}

- APPROVALS -
88 £ PAE : M. W. GUENTHER : ﬂla &
DESIGN ENGINEER . K. J.KELLY . ]

MB-155 - 566



