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FAILURE MODES EFFECTS ANALYSIS {(FMEA) — NON-CIL HARDWARE
NUMBER:M&-188-E05] -X

SUBSYSTEM NAME: ECLSS - 155 NITROGEN TRANGFER SYSTEM

REVISION: 0 Q4/08/07
PART DATA
PART NAME PART NUMBER
VENDOR NAME VYENDOR NUMBER
LRU ~ :PANEL, DOCKING BASE GNz VU76-643038.001
SRU WALVE, N2 MANUAL SHUTOFF MC250-0004-0017
GARLETON TEGHNOLOGIES 1-4-00-51-39

EXTENCED DESCRIPTION OF PART UNDER ANALYSIS:
DOCKING BASE GN2 PANEL 1SS NITROGEN TRANSFER MANUAL SHUTOFF VALVE

QUANTITY OF LIKE ITEME: 1
CNE

FUNCTION:
FPROVIDES A QUICK MEANS OF SHUTTING OFF NITROGEN FLOW TQ THE SPACE
STATION. VALVE IS LOCATED ON THE DOCKING BASE GN2 PANEL AND 15 MANUALLY
ggggﬂTED. VALVE IS NORMALLY DPEN DURING ISE NITROGEN TRANSFER

ATIONS.

REFERENCE DOCUMENTE: VE2ZB-643001
V076-643036

MB-1385 - 551



FAGE & PRINT DATE: 03/2&/97

FAILURE MQDES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MCDE
MUMBER: M&-15%-E054-03

AEVISION#: © 04/02/97
SUBSYSTEM NAME: EGLSS - IS5 NITROGEN TRANSFER SYSTEM
LAU; DOCKING BASE GN2 PANEL CRITICALITY OF THIS
ITEM NAME; VALVE, IS5 N2 TRANSFEA MANUAL SHUTOFF  FAILURE MODE: 1R3
FAILURE MODE:
EXTERNAL LEAKAGE {GROS3)
MISSION PHASE: &0 ON-ORBIT

oC DE-ORBIT

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

CAUSE:
CORROSION, MECHANICAL SHOCK, EXCESSIVE VIBRATION, MATEHIRL DEFECT, SEAL
MATERIAL DEGRADATION

CRITICALITY 1A DURING INTACT ABGRT ONLY? NQ

HEDUNDAMCY SCHEEN A} FASS

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

N/A - REDUNDANCY PROVIDED BY WORKARDUNDS ARE IN STANDBY LNTIL REQUIRED.
C)

METHOD OF FAULT DETECTION:

INSTRUMENTATION - REDUCED OR LSS OF ORBITER GN2 SYSTEM PAESSURE
INDICATION. PPD2 DETECTORS WITHIN ORBITER MID DECK COULD ACTIVATED TRHE
CAUTION AND WARNING SYSTEM IF OXYGEN LEVELS WERE REDUCED DUE TO ALONG
TEAM NITROGEN LEAK. AN INTERMAL LEAK OF M2 THAT WOULD RESLILT N HABITABLE
PRESSURE EXCEEDING 15.2 PSIA WOULD SOUND A CLASS Il ALAAM.
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FAILURE MODES EFFECTS ANALYEIS (FMEA) — NON-TIL FAILURE MODE
NUMBER: MB-1S5-£064-03

CORRECTING ACTION: MANUAL

CORRAECTING ACTION DESCRIPTION:

A FLOW RESTRICTOR {ORIFICE) LOCATED IN THE NITROGEN LINE NEAR THE CRBITER
INTERFACE WILL REDUCE THE FLOW RATE OF NITROGEN TO 25 +-1 LBM/HR, IN THE
EVENT A LEAK DOWNSTREAM DCCURS. CREW CAN ISCLATE LEAKAGE BY CLOSING
THE SYS 1 150 ON THE PAYLOAD BAY MMU INTERFACE PANEL. IN THE EVENT
EXTERNAL LEAKAGE CANNOT BE ISOLATED, THE CREW CABIN AREA CONTAINS
SUFFICIENT NITROGEN FOR CREW SUAVIVAL DURING ABORTED MISSION DE-ORBIT
AND LANDING PHASES.

REMARKS/RECOMMENDATIONS: .
A SINGLE PATH PROVIDES NITROGEN TO THE IS5 FROM THE ORBITER GN2 SYSTEM.
NITROGEN LINES AND COMPONENTS DOWNSTREAM OF MMU 5YS 1 150 VALVE ARE
NOT PRESSURIZED UNTIL NITROGEN TRANSFER TQ 1S5 TAKES PLAGE. 55 GN2
TRANSFER CAN QCCUR DURING SLEEP CYCLES, DURING CAEW OR CARGO
TAANSFERES BETWEEN ORBITER AND IS5, OR DURING EVA ACTIVITY.

- FAILURE EFFECTS -

(R} SUBSYSTEM:
NITROGEN SUPPLY 18 DIVERTED BEFORE IT REACHES THE SPACE STATION.

(B) INTERFACING SUBSYSTEM(S):

GROSS EXTERNAL LEAKAGE COULD RESULT IN INADEQUATE N2 SUPPLY FOR GREW
CABIN AR MAKEUP, WATER TANKS, AND EXTERNAL AIRLOCK REPRESSURIZATION.
POSSIBLE HIEH NITROGEN PRESSURE IN DOCKING BASE AND 1S5 PMA.- RIGH
CONCENTRATIONS OF N2 COULD AREDUCE THE PERCENT OF OXYGEN BELOW THAT
NEEDED FOR HUMAN SURVIVAL.

(C) MISSION:
LOSS OF MISSION OBJECTIVES ASSOCIATED WITH TRANSFERRING BN2 TO SPACE
STATION. INCREASED USE OF ORBITER NITROGEN SUPPLY WOULD RESULT IN EARLY
MISSION TERMINATION,

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

INABILITY TO SHUTDOWN LEAKAGE OF N2 WITHIN DOCKING BASE AND P& COULD
AESULT IN HIGH LEVELE DF N2 WITHIN THESE AREAS. HIGH CONCENTRATIONS QF N2
COULD POTENTIALLY REDUCE THE PERCENTAGE OF OXYGEN BELOW THAT NEEDED
FOR HUMAN SURVIVAL CAUSING CREW ASPHYXIATION. LOSS OF N2 SUPPLY TG 1SS
COULD IMPACT SPACE STATION OPERATIONS.
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FAILUEE MODES EFFECTS ANALYSIS (FMEA) — HON-CIL FAILURE MODE
NUMBER: Ma-155-F054-03 -

(E} FUNCTIONAL CRITICALITY EFFECTS:
FIRST FAILURE (EXTERNAL LEAKAGE OF N2 SMUTOFF VALVE) - GN2 IS DIVERTED AWAY
FAOM THE SPACE STATION RESULTING IN POTENTIAL IMPACT TO 155 OPERATIONS.
INCREASED USE OF ORBITER NITRDGEN SUPPLY,

SEGOND FAILURE {FAILURE TO CLOSE MMU SYS 1 1SO VALVE) - INABILITY TO ISOLATE
A DOWNSTREAM N2 LEAK USING THIS VALVE. INCREASE USE OF CONSUMABLES
WOULD RESULT IN PREMATURE DEPLETION OF GN2 TANKS. LOSS OF EVA
CAPABILITIES DUE TO INABILITY TO REPRESSURIZE EXTERNAL AIRLOCK RESULTING
FROM LAGK OF CONSUMABLES, CREW WQULD HAVE TO RELY ON CONSUMARLES
REMAINING IN CREW CABIN DURING ORBITER'S RETURN TG EARTH. AN
UNCONTRCLLED EXTERNAL LEAKAGE OF NITROGEN WOLLD RESULT IN EARLY
MISSION TERMINATION. - CRITICALITY 2R3 CONDITION,

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

{F) RATIONALE FOR CRITICALTTY DOWNGRADE:

THIRD FAILURE (EXTERNAL LEAKAGE OF CARIN PRESSURE) - LOSS OF CABIN
PRESSURE WITH NO N2 MAKEUP CAPABILITY WOULD RESULT IN LOSS OF CREW AND
VEHICLE. - CRITICALITY 1R3 CONDITION.

- TIME FRAME -

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

IS TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TQ EFFECT?
¥ES

RATIONALE FOR TIME TC CORRECTING ACTION VS TIME TC EFFECT:
CREW WOULD HAVE AMPLE TIME TC CLOSE GN2 ISOLATION VALVE TO STOP EXTERNAL
LEAKAGE BEFORE FROBLEM BECAME CATASTAOPHIC.

HAZARD REPORT NUMBER(S): ORBI 074, ORBI 406

HAZARD(S) DESERIPTION:
INADEQUATE NITROGEN SUPPLY TO MAINTAIN CABIN PRESSURE (ORB! 071). LOSS OF
HABITABLE ENVIRONMENT IN THE CREW CABIN/ODS HABITABLE VOLUME DUE TO
FLOCDING OF THE YOLUME WITH GASEQUS NITROGEN {OHBI 408},

— APPROVALS -
SS & PAE . M.W.GUENTHER : ‘4/49"/{--4:-,
DESIGN ENGINEER . K. J, KELLY w9

L@M%_
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