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FATLURE MODES EFFECTS AMALYSIS [FMEA) ~. CRITICAL HARDWARE
' NUMBER: 0S-6VE-2002-X

SUBSYSTEM NAME: EPDEL - ECLSS - WASTE WATER MANAGEMENT
REVISION : 2 05/30,/90

PART MAME PART MUMEER

VENDOR NAME VENDOR NUMBER
LRLI : PAMEL ML3IC ¥570-73385¢2
SRU : SWITCH, TOBBLE ME&SZ-0102-7201
""""""""" PART DATA e

EITEﬁDED DESCRIPTION OF PART UMDER AMALYSIS:
SWITCH, TOGGLE - WASTE WATER OUMP VALVE ENABLE/NOZZLE HEATER

REFERENCE DESIGNATORS:  BOV73AL27 S8
QUANTITY OF LIKE ITEMS: 1 |
ONE PER SYSTEM

ONE PER VERICLE

FUNCTION:

FROVIDE CORTROL OF POMER TO THE WASTE WATER DUMP WOZZILE HEATERS AND
PURER TQ THE WASTE WATER DUMP VALVE SWITCH.
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=% FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE

NUMBER: 05-6YE-2002-01

REVIS[ON# 2 05/30/30 R
SUBSYSTEM: EPDEL - ECLSS - WASTE WATER MANAGEMENT _
LRU :PANEL MLILC . CRITICALITY OF THIS
ITEM WAME: SWITCH, TOGRGLE FAILURE MQODE:2/2

e ———————————— T PP g bt -

FAILURE MODE:
FAILS OPEN OR SHORT TO GROUND

MISSION PHASE:
00 ON-ORBIT

VEHICLE/PAYLODAD/KIT EFFECTIVITY: 102 COLUMBIA
: 103  DISCOVERY
: 104 ATLANTIS

CAUSE: - _ o
PIECE PART STRUCTURAL FATLURE, CONTAMINATION, VIBRATION, MECHANICAL
SHOCK, PROCESSTNG ANDMALY ' '

CRITICALITY 1/1 DURING INTACT ABORT OHLY? NO

REDUNDANCY SCREEN A) H/A

B) H/A
C} N/A
:;SSIFAIL RATIOMALE:
B)
C}
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- FAILURE EFFECTS -

(A} SUBSYSTEM:

MASTE WATER STOWAGE CAPABILITY - 2/2

LOSS OF POMER TO THE WASTE MATER NOZZLE HEATERS AND DUMP VALVE
SWITCH.

EFFECT(S) ON SUPPLY WATER CONTINGENCY OUMP CAFABILITY - 1R/3
L0SS OF POWER TO WASTE WATER OUMP WALYE AND NQZZILE HEATER.

(8) IMNTERFACING SUBSYSTEM{S):
WASTE WATER STOWAGE CAPABILITY - 2/2
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FAILURE MODES EFFEETS ANALYSIS {FHEA} —— CRITICAL FAILURE MOOE
MUMBER: 05-BYE-2002-01

LOSS OF CAPABILITY TO OUMP WATER THROUGH THE WASTE WATER QUMP VALVE
AND NOZZLE.

EFFECT(5) ON SUPPLY WATER CONTINGENCY DUMP CAPABILITY - IR/3
LOSS OF CAPABILITY TO DUMP WATER THROUGH THE WASTE WATER -DUMP VALVE
AND NOZZLE.

(C) MISSION:
WASTE WATER STONAGE CAPABILITY - 2,2

MISSION OURATION IS LIMITED BECAUSE OF LOSS OF WASTE WATER DUMP
CAPABILITY AND LOSS OF USE OF CONTINGEMCY WATER COMTAINER IF THE VALVE
IS IN THE OPEN POSITION WHEN THE TOGGLE SWITCH FAILS OPEN OR SHORTS TO
GROUND CAUSING THE UPSTREAM CIRCUIT SBREAKER TO TRIP.

EFFECT(S) O SUPPLY WATER CONTINGENCY DUMP EﬁPAEILITY - 1R/3
NO EFFECT - FIRST FATLURE.

{0) CREW, VEHICLE, AND ELEMENT(S):
WASTE WATER STONAGE CAPABILITY - 2/2
NO EFFECT.

EFFECT(S) ON SUPPLY WATER COWTINGENCY .DUMF CAPABILITY - 1R/3
NG EFFECT - FIRST FAILUDRE.

{(E) FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VEHICLE BASED UPON THE FOLLOWING SCENARIO:

EE%SEEI%URE OF THE WASTE OUMP CAPABILITY (CB OPEN/DUMP VALVE OPEN OR
{2} LOSS OF SUPPLY WATER OUMP CAPABILITY

{3) LOSS OF TOPPING EVAPORATOR DUMP CAPABILITY

{4) LOSS OF VENTING THROUGH THE FUEL CELL WATER RELIEF: VALVES

;EEEEI:EILURES RESULT [¥ THE LOSS OF ELECTRICAL POWER DUE TQ FUEL- CELL
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- DISPOSITION RATIOMALE -
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(A} DESIGM:
REFER TO APPEMDIX A, ITEM NG, 1 - TOGRLE SWITCH.

x (B) TEST:
REFER TG APPENOIX A, ITEM WO. | - TOGGLE SWITCH.

VALVE OPCRATION VERIFIED IN FLIGHT EVERY FLOW.
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FAILURE MCDES EFFECTS AMALYSIS (FMEA) —— CRITICAL FAILURE MODE
NUMHBER: 05-6¥E-2002.01

{C) INSPECTIOM: -
REFER TO APPEMDIX A, ITEM NO. 1 - TOGGLE SWITCH,

(D) FAILURE WISTORY:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH.

(E) OPERATIONAL USE:

IF THE DUMP VALVE IS FATLED CLOSED, THE CREW WILL FILL THE WASTE WATER
TANK AND THEN USE THE CONTINGENCY WATER CONTAINER TO EXTEND THE
MISSEON. -

IF THE DUMP VALVE IS5 FAILED OPEN, THE CREW WILL CLOSE THE DUMFP
ISOLATION VALVE AND RETURN TQ THE PRIMARY LANDING SITE BEFURE THE WASTE
WATER TANK BECOMES HARD FILLED.
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- APPROVALS -
RELTABILITY ENGINEERING: 0. ANVAR! )& ﬁgﬂ-fﬂrdi
DESIGN EMGINEERING : J. L., PECK : &
DESIGK SUPERVISOR G, ANDERSON
QUALITY SUPERVISOR J. COURSEN

MASA RELIABILITY

MASA SUBSYSTEM MANAGER
NASA EPDAC RELIABILITY
NASA QUALITY ASSURANCE
NASA EPDLC SUBSYS MGR
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