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FAILURE MODES EFFECTS AMALYSIS (FMEA} - CIL HARDWARE
NUMBER: 02-6-A08 -X

SUBSYSTEM NAME: HYDRAUL'CE

o REVISION: 1 07/24/98
] PART DATA
FART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
LR - VALVE. LATCHING MC284-0468

WRIGHT

EXTENDED GESCRIPTION OF FART LINDER ANALYSIS:
VALVE, LATCHING, SOLENCID OPERATED, HYDRAULIC (TVC ISOLATION VALVE:,
PRESSURE LINE

REFERENCE DESIGNATORS: 5VEE V3L
a0VEEL VS
AVEEL VIR

QUANTITY OF LIKE ITEMS: 3
OMNE IN EACH SSMETVC SYSTEM PRESS LINE

FUNCTION:

A TWO POSITION, LATCHING TYFE, EI-STABLE VALVE WHICH CONTROLS FLUID FLOW
TQ THE S8ME TVC ACTUATORS, UMEILICAL RETRACT ACTUATORS, AND SSME FLEL
CONTROL WALVE ACTUATORS. MODE ONE &LLOWE FULL FLOW FOR OPERATIOM OF
THE ACTUATORS DURING ASCENT OR ON QREIT. MODE TWO PROVIDES RESTRICTED
FLOW FOR THERMAL CONTROL ON ORBIT AND COMNEERWVATION OF APU FLEL OM
DESCENTS. A SWITCH 15 PROVIDED TO INDMCATE WHEN VALVE |3 IN FULL FLCW MODE.

02-6 - 11



HAGE G FRINT DATE O720/G8

FAILURE MODES EFFECTS AMALYSIS FMEA -- CIL FAILURE MODE
' NUMEBER: 02-8-A0&- 02

REVISION#: 1 0rr24/48
SUBSYSTEM NAME: HYDRAULICS
LRU: VALVE. LATCHING CRITICALITY OF THIS
ITEM NAME: VALVE. LATCHING FAILURE MODDE: 1RZ

FAILURE MODE:
INADWVERTENT TRANSFER FROM FULL OFEN TO RESTRICTED FLOW MODE

KMIS5ION PHASE: LG LIFT-OFF

VEHICLEPAYLOADIKIT EFFECTIVITY: ‘02 COLUMBIA
03 DSCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
STRUCTURAL FAILURE OF CLOSING SOLENCQID VALVE PLUNGER, FAILURE OF LATCHING
MECHANISM, CONTAMINATION, VIBRATICN

CRITICALITY 141 DURING INTACT ABDRT ONLY? YES
RTLS RETURN TO LAUNCH SITE

REDLUNDAMNLCY SCREEN A) FASE

B) PASS
C) PASS

PASS/FAIL RATIONALE:

A)

B}

C)

- FAILURE EFFECTS -

(A} SUBSYSTEM:
LOSS OF HYDRAULIC POWER TO TVC/SSME HYDRAULIC SYSTEM.
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FAGE, 7 PREINT DATE: 072528 =3

FAILURE MODES EFFECTS ANALYSIS (FMEA} - CIL FAILURE MODE
NUMBER: (Q2-£-AD&- 02

(B] INTERFACING SUBRSYSTEM(S):

-85S OF HYDRAULIC POWER FOR ENGINE YALVE CONTROL FOR ONE ENGINE
IESULTING IN LOSS OF ONE SSME THRUST CONTROL: HOWEVER, ENGINE VALVES WILL
_DCK INTO POSITION AND ENGINE WILL GONTINUE TC} OPERATE LOSS OF REDUNDANT
HYDRAUL!IC POWER SYSTEM FOR FOUR TVG ACTUATCRS LOSS OF ONE OF THREE ET
UMBILICAL RETRACT ACTUATORS FOR EAGH UMEILICAL PLATE

(C) MISSION:
ABORT CECISION

(D) CREW, VEHICLE, AND ELEMENTIS):
NOME

(E) FUNCTIONAL CRITICALITY EFFECTS:

FUNCTIONAL CRITICALITY EFFECTS-POSEIBLE LOSE OF CREWAERHICLE WITH TWO

FAILURES: THIS FAILURE, PLUE LOSS OF ANOTHER HYDRALLIC SYSTEM DURING MaX O

THROTTLE DOWHN. THIS WDULD RESLILT IN TWO ENGINES LOCKED UP AT LOW THRUST

LEVEL. PLUS LOSS OF GIMBALLING FOR ONE ENGINE {REQLIRES ENGINE SHUTDOWH)

(CRITHCALITY 1), ALSD RESULTE IN LDES OF TWO ET LIMBILICAL RETRACT ACTUATORS .
FER PLATE (CRITICALITY 1). CRITICALITY 1 FOR SSME INDUCED RTLS

-DISFOSMON RATIONALE-

iA) DESIGN:

BI-3TABLE DESIGN, LATCHED iN POSITION, REQUIRES ELECTRICAL ACTUATION OF A
SOLENQID PLUS PRESSURE TO UNLATCH SPOCL AND CHANGE SPOOL FOSITION, ONE
GF TWO SOLENOIDS OPENS VALVE, OTHER SOLENCID CLOSES VALVE. SHOULD
SOLENOID PLUNGER FAIL OR LATCH SPRING Fall, THE "GLYD" RING SPOOL FRICTION
WILL TEND TO PREVENT PREMATURE SPOOL TRANSLATION. LEEJET 00 MICROHN
FILTER INTERMNAL TG WALVE ASSISTS IN PREVENTING CONTAMINATION FROM ENTERING
THE LATCHING MECHANISM AREA,

(B8 TEST:
QUALIFICATICN.
+ ENDURANCE SYCLING - 10.000 CYCLES AT 0 BEGREES F, 3,000 CYCLES AT 33
DEGREES F AMD 5,000 CYCLES AT 95 DEGREES F AT S3YSTEM OPERATING
PRESSURE. PASSFAIL GRITERIA: MUST PASS PERFORMANCE RECORD TEST
« IMPULSE TEST - 3.000-4,500-3.000 P31 120/MINUTE MAXIMUM APPLIED TO INLET.
45,000 CYCLES WITH YALVE IN CLOSED MODE WITH QUTLET DFEN. 5.000 CYCLES .
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RAGE 2 FRIMT ATE. 2728782

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-6-A06- 02

WITH WALVE [N GP=N MODE WITH QUTLET BLCCKED. 1500 - 2 250 - 1,500 PS[,
APPLIED AT THE SPOOL DRAIN PORT. 50,000 CYCLES. PASS/FAIL CRITERIA: MUST
FPASS PERFORMANCE RECORD TEET.

+  RANDOMVIBRATION - 5 MINUTEE PER AX15 AT 20-50 AZ + 3 DRAOCT RD-2008 HZ 0.0
GAHZ PASSFAIL CRITERIA, SUCCESSFUL 2ASSAGE OF PERFCRMANCE RECCORD
TEZT PLUS NO DAMAGE TO VALVE.

« PERFORMANCE RECORD TEST - ELECTRICAL POWER TEST, LOW VOLTASE TEST.
PORITION INDICATOR TEST, RESPONSE TIME TEST, VALVE OPERATION TEST AND 4
LEAKAGE TEET.

ACCERTANCE:

«  BEXAMINATION OF PRODUCT - WEIGHT, WORKMANEHIP, FINISH, DIMENZIONS. AND
CONSTRUCTION.

¢+ INSULATION RESISTANCE TEST - CONMECT SPECIFIED PINS TOGETHER AND APTELY
=00 VDO BETWEEN PINS. PASS/FAIL CRITERLA: BESISTANCE SHALL BE GREATER
THAM 100 MEGOHMS [PER MIL-STD-232, METHOD 303},
PROOF TEST - 4. 500 PSI.
PERFORMANCE RECORD TEST - ELECTRICAL POWER TEST, LOW WVOLTASE TEST,
FOSITION INDICATOR TEST, RESPONSE TIME TEST, WALVE OPERATION TEST, AND A4
LEAKAGE TEST.

+ VALVE CLEANLINESS TEST - LEVEL 190 PER MAQ110-301.

GROUND TURNAROUND TEST
ANY TURNAROUND CHECKOUT TESTING 15 ACCOMPLIEHED {N ACCORDANCE WITH
QMRS

(C) INSPECTION:
EECENING INSPECTION
- RECEIVING INSPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATHON,

CONTAMINATION CONTROL
CLEANLINESS LEVEL 190 PER MAD1T10-301 1S VERIFIED BY INSPECTION.

NDE

SPOOL ASSEMBLY WELDS ARE PENETRANT AND RADIOGRAPHIGALLY INSPECTED.
YERIFIED BY INSPECTICM.

CRITICAL PEOCESSES
PASSIVATION IS VERIFIED BY INSPECTION. SOLDERING I3 VERIFIED BY INSPECTION.
WELDING CF SPO0OL ASSEMBLIES 1S VERIFIED BY INSPECTION.

ASSEMBLY/ANSTALLATION

PARTS ARE PROTECTED FROM DAMAGE AND COMTAMINATION BY PRODUCTION
PROCEDURES DURING MANUFACTURING THROUGH ASSEMBLY INSPECTION VERIFIES
THAT CONTRACTUAL AND TRACEABLILITY REQUIREMENTS ARE IMPOEED ON ALL
ELECTRICAL PARTS. MACHINING AND ASSEMELY OPERATIOMNE ARE VERIFIED 8Y
INSPECTION. SOLENCITD FABRICATION IS VERIFIED BY INSPECTION. INSPECTION
VERIFIES THAT ALL C-RINGS/SINGLE BACK UP RINGE ARE PROPERLY IN PLACE AND NO
INSTALLATION DAMAGE QCCLRS FRIOR TO ASSEMBLIMG INTO MATING PART,

M E 10

33
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FAILURE MODES EFFECTS ANALYSISE (FMEA) — CIL FAILURE MODE
NUMBER: (2-B-A06- 02

TESTING
ATP 15 WVERIFIELD BY RI INSPECTICN.

HAMDLINGIFACKAGING
HaAMULINGFACKAGING OF COMPONENTS |3 WERIFIED BY INSRECTION.

{D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILLURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED CURING GROUND PROCESSING ACTIVITY CAN BE
FOUND INTHE PRACA DATA BASE.

(E) OPERATIONAL USE:
NONE (VA_VE SWITCH IS INACCESSIBLE).

- APPROVALS -

EQITORIALLY APPROVED CBNA CLE e 7-30-93
TECHNICAL AFPROVAL WA APPROVAL FORM C95-CIL-CO8 026 .
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