FAGE: 1 PRINT DATE: 03/20/97

FAILURE MODES EFFECTS ANALYELS (FMEA) = NON-CIL HARDWARE
NUMBER:MB-1558-E043 -X

SUBSYSTEM NAME: ECLSS - EMU POTABLE & WASTE WATER SYSTEM

REVISION: O Q408587
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRY VALVE, SCLENOID LATCHING ME284-0518-1023
VALCOR ENGINEERING CORP V70500-50-1

EXTENDED DEECRIPTION OF PART UNDER ANALYSIS:
ECLES PANEL EMU POTABLE WATER SUPPLY SCLENCID LATCHING (CONTROL) VALVE

GUANTITY OF LIKE ITEMS: 2
TWO

FUNCTION:
ALLOWS FLOW OF POTABLE WATER TC AFFECTED EMU WHEN VALVE IS LATCHED IN

THE OPEN POSITION, WHEN VALVE IS LATCHED CLCSED, IT PROVIDES EMU
ISOLATION AGAINST A 40 PSIA MAXIMUM WATER SUPPLY PRESSURE.

REFERENCE DOCUMENTS: VS28-643001
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FAGE 2 PRINT DATE: Q3/20/87

FAILURE MODES EFFECTS ANALYSIS FMEA ~ NON-CIL FAILURE MQDE
NUMBER: M8-155-EC043-01

REVISION#: O 04/08/87
SUBSYSTEM NAME: ECLSS - EMU POTABLE & WASTE WATER SYSTEM
LRU: ECLES PANEL EMY POTABLE WATER CONTROL VALVE CRITICALITY OF THIS
ITEM NAME: VALVE, EMU POTABLE WATER CONTROL FAILURE MODE: 1R3

FAILURE MODE:
FAILS TO OPEN, RESTRICTED FLOW (CLOGGED)

MISSION PHASE: CO ON-ORBIT
VEHICLE/PAYLOAD/XIT EFFECTIVITY: 103 DISCOVERY

104 ATLANTIS
105 ENDEAVOUR

CALUSE:
CHEMICAL REACTION, CONTAMINATION, MEGHANICAL SHOGK, EXGESSIVE VIBRATION,
MISHANGLING OR ABUSE, INTERNAL COMFPONENT FAILURE '

CAITICALITY 171 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASE

B) PASS
€) PASS
PASS/FAIL RATIONALE:
i}
B)
C)

METHOD OF FAULT DETECTION:

VISUAL OBSERVATICN - INCREASED TIME IN FILLING EMU FOTABLE WATER TANK,
INSTRUMENTATION - (1) SHUTOFF VALVE POSITION INDIGATION ON MO130 PANEL AND
IN TELEMETRY DATA; (2 EMU POTABLE WATER SUPFLY PRESSURE ANOMALY ON THE
AWBZD PANEL PRESSURE GAUGE; OR (3) REDUCED QR LOSS OF WATER PRESSURE TG
EMU'S CAN ALSC BE CETAINED FROM THE ISSA POTAELE WATER SUPPLY PRESSURE
TRANSDUCER.

MASTER MEAS. LIST NUMBERS:  VB64X0515E
V64 X0535E
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE MODE .
NUMBEFR: M3-158-E043-01 .

- CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:

CAEW COULD UTILIZE REDUNDANT POTABLE WATER PATH TO FILL ALL EMU'S. IN THE
EVENT THE ALTERNATE PATH CANNOT BE USED, GAREW COULD UTILIZE AN EMU THAT
CONTAINS WATER TO PERFOAM AN EVA SINGE EMU POTABLE WATER TANKS ARE
FILLED PRICR TC LAUNCH. TO REDUCE THE USE QF EMU POTABLE WATER CREW
COULD MANEUVER ORBITERASS SUCH THAT EVA CREWMEMBERS ARE NOT EXPOSED

TO THE SUN DURING AN EVA,

REMARKSRECOMMENDATIDNS: .
WITHIN THE ECLSS FANEL DUAL POTABLE WATER SUPPLY FPATHS ARE PROVIDED TO
SERVICE THE EMU'S. EACH PATH CONTAINS ONE LATCHING VALVE TO CONTROL
FLOW OF POTABLE WATER. WORST CASE SCENARIO IS WHEN POTABLE WATER
FLOW THROUGH VALVE |15 RESTRICTED PRIOR TO FILLING AFFECTED EMU. THIS
WATER IS USED FOR DRINKING AND COCLING PURPOSES. THE EMU POTABLE WATER
TANKS ARE FULL PRIOA TO LALINGH.

= FAILURE EFFECTS -

{A) SUBSYSTEM:
HEDUCED OR LOSS OF POTABLE WATER TO AFFECTED EMLF MECHANICAL FITTING.

(B} INTEAFACING SUBSYSTEM{S}:

FIRST FAILURE MAY INCREASE TIME AEQUIRED FOR EVA PREPARATICN SINCE ALL
EMU'S WILL BE SERVICED FROM CHLY ONE POTABLE WATER PATH. LOSS OF EVA
CAPABILITIES SUBSEQUENT TO FIRST EVA FOLLOWING SIMILAR FAILURE ON
REDUNDANT PATH SINGE WATER 1S NOT AVAILABLE TC COOL EMU'S,

(C) MISSION:
NO INITIAL EFFECT. SIMILAR FAILURE OM REDUNDANT WATER SUPPLY PATH - WORST
CASE. LOSS OF CAPABILITY TO PERFORM A SECOND PLANNED EVA DUE TO LOSS OF
POTABLE WATER TO EMU'S, LOSS OF MISSION OBJECTIVES ASSOCIATED WITH
PLANNED EVA'S SUBSEQUENT TC INITIAL EVA.

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

NO EFFECT UNTIL FAILURE OCCURS AFTER INITIAL EVA. THEN INABILITY TQ PERFOAM
A CONTINGENCY EVA TO CORRECT A POTENTIAL CRIT 1 EVENT CGOULD RESULT IN
LOSS OF CREW AND VEHICLE.

FIRST FAILURE (VALVE IN FIRST PATH FAILS TQO OPEN OR CLOGS) - INABILITY TO
SERVICE AFFECTED EMU USING ONE POTABLE WATER SUPPLY PATH RESULTING IN
INCREASED TIME TQ PREPARE FOR AN EVA.

{E} FUNCTIONAL CRITICALITY EFFECTS: .
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FAGE: 4 ' PRINT DATE: 0213/58

FAILUAE MODES EFFECTS ANALYSIS {FMEA) = NON-CIL FAILURE MODE
NUMBER: Mé-155-E043-01

SECOND FAILURE (VALVE IN SECOND PATH FAILS TO CPEN OR CLOGS) - WOHRST CASE
IF SECOND FAILURE OQCCURS FOLLOWING AN INITIAL EVA. THEN LOSS OF WATER
SUPPLY FOR COQLING EMU'S wWOULD PRECLUDE SUBSEQUENT EVA CAPABILITIES.
POTENTIAL LOEE OF CONTINGENCY EVA GPERATICHS. - CRITICALITY 1R3 CONDITION.

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 1R3

{F) RATIONALE FOR CRITICALITY DOWNGRADE:

WORKAROUND TO MANEUVER ORRITER/SS SUCH THAT EVA CAREWMEMBERS ARE NOT
EXPCSED TCO THE SUN DOES NOT CHANGE THE CRITICALITY OF THIS FAILURE MODE.
CRITICALITY REMAINS AT 1R3,

- TIME FRAME -

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

IS TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

CREW HAS AMPLE TIME TO UTILIZE REDUNDANT POTABLE WATER PATH TO FILL ALL
EMU'S OR MANEUVER CRBITER/ASS SUCH THAT EVA CREWMEMBERS ARE NOT
EXPCSED TO THE SUN BEFORE LOSS OF EMU FOTABLE WATER BECOMES
CATASTROPHIC.

HAZARD REPORT NUMBER(S): FF-09

HAZARD{E) DESCRIPTION:
INABILITY TO SAFELY PERFORM EVA,

- APPROVALS -

S5 & PAE © M. W. GUENTHER Wl
DESIGN ENGINEER . 8. CASTILLO - e
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