SHUTTLE CRITICAL ITEMS LIST - OREITER

SUBSYSTEM :EPD&C - MAIN PROP. FMEA NOQ 05~6J =2034 =1 REV:06/20/86
ASSEMBLY :AFT LCA = 1, 2, 3 ©RIT. FUNC: 1R
P/N RI : JANTXVINSS51 CRIT. HDW: 3
P/N VENDOR: VEHICLE 102 103 104
QUANTITY :12 EFFECTIVITY: X X P

: THELVE FHASE(S): PL 10 X 00 Do LS

REDUNDANCY SCREEN: A-PASS B-FAIL C-FASS

FREFARED RBY: APFROVED BY: APPROVED BY (NASA):
DES ; J BROWN DES EPDC SS5M-Taouin® b e

REL q}r DEFENSOR REL _ 7 Klimesa £/97/p8 EPDC

MPS 85M %

Poea G In'l...l'f . MEPS o A..-/;..-ﬂ_f-__.---.'}" o L
QE T D MASAT QE 1o Foenaas, R Lo s L A LS
ITEM:
PIGDE, BLOCEKIWZ (3 AMP}, GH2/G02Z FLOW CONTROL VALVE, TRANSOUCER

REFTACEMENT INHIBIT SIGHAL.

FOHCTTOM

DIODE ISOLATES TRANSDUCER REPLACEMENT INHIBIT SIGNALSE FROM EACH OTHER.
CONDUCTS REPLACEMENT IMHIBIT SIGNAL TO HDC I S0 THAT ONLY OWE SPARE
ULLAGE FRESSURE TRANSDUCER CAN BE SELECQTED.

S4V7EA121T3({88}, JI(8%), J3(30}, J3(91}). 55VI6A122T3(88), JI(8S),
J3{90), J3r9l). S6VTSALl23T3I(88}, J3(89), JI(%0), J3(91).

FAILURE MODE:
OPEN, FAILE TO CONDUCT.

CAUSE (5] :

STRUCTURAL FATIURE (MECHANICAI, STRESS, VIBRATICH), ELECTRICAL STRESS

THERMAL STRESS, FPROCESSING ANOMALY.

EFFECT (8) ON:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICLE (E)FUNCTIONAL
CRITICALITY

(A} 1LOSS OF INHIBIT SIGRAL TO HDC I WHEN A TRANSDUCER REPLACEMENT
CCMMAND IS SELECTED.

(B,C,D)

RO EFFECT - FIRST FAILURE.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :EPD&C - MAIK PROP. FMEA NU 05-6J -2024 =1 REV:0&/20/R8
(E) CASE I: 1O2/LH2 "LOW™ FAILURES.

1R/3, 3 SUCCESS PATHS AFTER FIRST FAILURE.

TIME FRAME - ASCENT. _

1) FPRELAUNCH, PRIMARY ULLAGE TRANSDUCER FAILS AND IS REPLACED WITH
NG. 4 TRANSDUCER.

Z) NO. 4 TRANSDUCER FAILS WITH ERRONEOUS LOW OUTDUT,

3) INADVERTENT MDM REPLACE COMMAND TO PARALLEL RELAY.

4) ASSOCIATED BLOCKING DIODE FAILS OPEN.

FAILURES RESULT IN TWO ULLAGE PRESSURE STGMAL CONDITIONERS DRIVEW BY
FAULTY NO. 4 TRANSDUCER. RESULTSE IN EXCESSIVE ULLAGE PRESSURE CADSIKG ET
VENT VALVE TO RELIEVE EXCESS PRESSURE. POTENTTAL FIRE/EXPLOSION HAZARD
EXTERIOR TO THE VEHICLE. POSIBLE VIOLATION OF THE ET MAXIMUM STRUCTURAL
CAPABILITY REQUIREMENTS. POSSIBLE LOSS OF CREW/VEHICLE,

CASE TI: LH2 "HIGHK" FAILURES.

1R/3, 2 SUCCESS PATHS AFTER FIRST FAILURE.

TIME FRAME = AS{CENT.

1) PRELAUNCH, PRIMARY ULLAGE TRANSDUCER FAILS AND IS REPLACED WITH
HO. 4 TRANSDUCER,

2) NO. 4 TRANSDUCER FAILS WITH ERRONEOUS HIGH OUTPUT.

3) INADVERTENT MDM REPLACE COMMAND TO PARALLEL RELAY.

4} ASSOCIATED BLOCKING DIODE FATLS OPEN.

FAILURES RESULT IN TWQ ULLAGE PRESSURE SIGNAL CONDITIONEES DRIVEN BY
FAULTY NO. 4 TRANSDUCER. RESULTS IN INSUFFICIENT PRESSURIZATION CAS TO
MAINTAIN LH2 ULLAGE PRESSURE IN THE REQUIRED FLIGHT CONTROL BAND (32-34
PSTA). POSSIBLE VIOTATION OF TANK MINIMUM STRUCTURAL CAPABILITY
REQUIREMENTS AND UNCONTAINED S3ME SHUTDOWN DUE TO LOW NPSP. POSSIELE [OSS
OF CREW/VEHICLE.

CASE III: LOZ "HIGH" FAILURES.

1R/3, 3 SUCCESS PATHS AFTER FIRST FAILURE.

TIME FRAME - ASCENT.

1) PRELAUNCH, PRIMARY ULLAGE TRANSDUCER FATILS AND IS REPLACED WITH
NQ. 4 TRANSDUCER.

2) NGC. 4 TRANSDUCER FAILS WITH ERRONEOUS HIGH QUTPUT.

3) INADVERTENT MDM REPLACE COMMAND TOQ PARALLFI RELAY.

4) ASSQCIATED BLOCKING DIGDE FAILS OFEN.

FAILURES RESULT IN TWO ULLAGE PRESSURE SIGHAL CONDITIONERS DRIVEH EBY
FAULTY NC. 4 TRANSDUCER. LOS3 OF ET LO2 ULLAGE PRESSURE WILL RESULT IN
VIOLATION OF TANK MINIMUM STRUCTURAL CAFPABILITY REQUIREMENTS. MASS OF
LO2 AND VEHICLE ACCELERATION SHOULD BE SUFFICIENT TO MATHTAIN FROEER
ENGINE NPSP, DELAYING UNCCNTAINED SSME SHUTDOWN DUE To LOW NPSP UNTIL
LATE IN POWERED FLIGHT. TPOSSIBELE LOSS OF CREW/VEHICLE. .

FAILS B SCREEN BECAUSE NO INSTRUMENTATION IS AVAILABLE TO DETECT FAILURE. .
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :EPD&C = MAIN FPROF. FHMEA NO 05-~6J -2034 -1 REV:DE/20,/88

DISPOSITION & RATIOMNALE:
(A}DESIGN (B)TEST (C)INSPECTION (D)PATLURE HISTORY (E)OPERATLONAL USE

{A-D} DISPOSITION AND RATTCNALF; :
REFER TC APPENDIX F, ITEM NG. 4 - DIODE, AXTAL LEAD.

(B} GROUND TURMARCOUND TEST
PRESS CNTL REDUNDANCY W/ET SIM V41AC0.030¢,E,G,I,K,M:
V41ACO.060C,E,G,I,X,M EVERY FLIGHT.

{E) OPERATICNAL USE
HC CREW ACTION CAN BE TAKEN FOR IOSS OF G0O2 ULLAGE FRESSURE CONTRSL GR
FAILURES WHICH RESULT IN EXCESSIVE GH2 ULLAGE YRESSURE, THE FOLLOWINC
ACTIONS CAN BE TAKEN FOR LOW GHZ ULLAGE PRESSURE:

IAZ2 ULLAGE PRESSURE IS ON BYSTEMS MANAGEMENT (&M] ALERT. ©CREW WILL
OPEN THE LH2 FLOW CONTROL VALVES (VIA COCKPIT SWITCH 353 ON PANEL E2}
FOR A LOW LH2 ULLAGE PRESSURE CONDITION.

"IF THE LH2 NPFSP DROFS BELOW THE PRE-FLICHT ACCEPTED LEVELS {PEFR FLIGHT

RULES), THE CREW WILL MANUALLY THROTTLE THE ENGINES TO KEEP THE NPSp
HIGH ENQUGH TQ PREVENT IH2 TURBOPUMP CAVITATION.
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