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SHUTTLE CRITIGAL ITEMA LIST = ORBITER HUMBYR: C2=iA—~040G2-X
BUBSYITEH MAME: MAIN PROPULSION

REVIAION ! 10/15/83
CLABGITICATION HAME PART NHUMHBER
SFED H VALVE, FRE, LH2' MC2A4-0395-0008

QUANTITY OF LIXE ITEMS: 3
THREE

DESCRIPTION/FUHCTION:
VALVE CPEN DURING CRILLIOWN AND INITIAL PHASES QF LOADING. MUST CIL

FOR RECIRC OPERATION. REQ'D TO BEMAIN OPEN FOR ENGINE OQPERATION.
ELECTRICAL SCIRCUITRY LACKOUT PREVENTS PREVALVE CILOSURE UNTIL THRUST
CHAMBER PRESSURE DECAYS TO 30% LEVEL (30% PC LOCKQUT IS REMOVED OURI
MECO)Y. USED AS AN ISOLATION VALVE TO PRCPELLANT FEED SYSTEM FOR A
SHUTDOWM/FATIEDR SSME. VALVE 15 REOPFEHED FOR DUMPS AND LEFT QFEN FQF
RE/ENTRY. VALVE IBUCCORPORATES AN ANTI-SLAM MECHARISHM TO PREVENT VAL
SLAMMING DURING IMEPROPER OQPEN/CLOSE CPERATIONS. VALVE RELIEF SYSTEr
INCLUDE VISOR LIFTOFF AND A BYPASSE RELIEF VALVE.
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REVIBION! los19/a8
HOREYETEN: MAIN FROPULISIAN .
ITEN NANE:1 VALVE, PRE, LH2 FAILCRE MODE:1l,/:

L e A A N B e . kA e e e e e e o o

FAILURE NODR: )

FAILE TQ RELIEVE LH2 BOILOFF FRON ENG/FPEEDLINE INTO MANTFOLD AFTER
SSME SHUTDOWH AND FRICR T ENGINE FUEL BLEED VALVE OPENING (S5ME
SHUTDOWN + 16 SEC).

MISSION PEANE:

PL FRELAUNCH

Lo LIFT=-QFF

YEREICLE/PAYLOAD/RIT EFPECTIVITY: 143 COLUMBIA
H 193 DISCODVERY
i 104 ATLANTIS

CAURE:

BINDING, #ONTAMINATION. .

CRITICALITY 1/1 DURING ANY MISSION PEASE OR ABORT? Y
' PAD PAD ABORT

il W W N N L S e e e R W N N I R g - e [l L E T T ———

REDONDANCY SCREZN A} N/A

B} N/A
o) N/A
PAES/FAIL RATIONALE:
A)
)
) -

= FAILURE EFFECTd ~

"(A) BURSYSTEMN:

FREVALVE RELIEFY ONLY USED WHEN THE PREVALVE I3 IN THE CLOSED POSITIO
WITH LH2 TRAPPED BETWEEN THE VALVE AND THE MAIN FUEL VALVE. FAILUR
CAN OCCUR POST MECO/PRE DUMP, FOLLOWING AN ABORT, AND POLLOWING A
PREMATUURE ENGINE SHUTDOWN. THE FREVALVE RELITZF FUNCTION PEATURES DU
RELIEF CAPABILITY EXCEPT WHEN CLOSING PRESSURE IS APPLIED TO THE
PREVALVE ACTUATOR. FOR FLIGHT CUTOFF, CLOSING PRESSURE 15 MAINTAINE
UNTIL 2 SECONDS AFTER LH2 PREVALVE CLOSURE IS INITIATED. FOR FREF AN

———
——
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PAD ABCRTS, CLOSING PRESSURE IS MAINTAINED INODEFINITELY. THE LH2
RELIEF FUNCSTION AT THIS TIME 15 KOT STANDBY REDUNDANT SINCE RELIEF I3
o fldlP? NOMINALLY REQUIRED.

(B} IMNTERFACING SUNSYSTEM(A): '
SAME A5 M.

(T} XISETOM:

He EFFECT IN FLIGHT. POSS5IBLE LOSS OF CREW/VEHICLE FOR ON PAD ABORIS
AND FRP. RESULTS IN RUPTURE OF THE DOWNSTREAM 12 INCH FEEDLINE TAUSING
AFT COMDARTMENT CVERPRESS AND PIRE/EXPLOSIVE HAZARIL PCSSIBLE LOGS oF
ARITICAL ADJACENT FUNCTIONS DUEL TO CRYO EXPOSURE.

(D) CREY, VENICLE, AND ELEMENT (8}
SAME AS C.

RATIOHALE FOR CRITICALITTY!

iR/2, 2 SUCCESS PATHE. TIME FRAME =~ POST-MECO/FPRE=-DUMP.

1} PREVALVE BYPASS RELIEF VALVE FAILS TO RELIEVE

2) PREVALVE VISOR LIFTOFF FAILS TO RELIEVE OR PREVALVE CLOSE
SOLENQID VALVE FAILS TO DEACTUATE. . :

RESUULTS IN RUPTURE OF THE DOWN STREAM 12 INCH FEEDLINE CAUSING AFT
COMPARTMENT OVERPRESS AND FIRE/EXPLOSIVE HAZARD. POSSIBLE LOSS OF
CRITICAL ADJACENT FUNCTIONS DUE TO CRYC EXPOSURE. POZSIBLE LOSS OF
CREW/VEHICLE.

*

ol - L] -.--u--l----l--—l---------——-----—----------—-l-------------r--————---—t-l--l

- DIAPOAITION RATIONALE =

----—-—--—-----u-.—.—.—t.-.-----—.—h----ﬂ.----—-I--l-----l-----‘----—r—l--------------——— —

(A} DEBIGH:

THE RELIEF VALVE WAS CYCLED 1030 TIMES (320 AT CRYOGENIC AND 510 AT
AMBIENT TEMPERATURES} OURING LIFE TESTING. TEE RELIEF VALVE IS
REQUIRED TO FLOW 31000 SCIM AT 13 TO S0 PSID. THE MAIN VALVE VISQOR
(POPPET) 1S DESIGNED TO ALLOW REVERSE FLOW OF 3Inad SCIM AT 15 PSID MAX.
THEREFORE, IF THE RELIEP VALVE FAILS TO RELIEVE, THE MAIN VISOR WILL
ACCUMPLISH THE SAME TASK. VISOR REVERSE F1OW IS TESTED AS A PART UF
THE ATP. COMTAMINATION OF EITHER THE RELIEF VALVE OR THE VISOR IS FAl
MORE LIKELY TO PREVEMT CLOSIRG RATHER THAN OPENING. THE RELIEF VALVE
EMPLOYS A GUIDED, SPRING-LOADED 606€1-T831 ‘POPPET AGAINST A KEL-F SEAT.
THE SPRING IS CONSTRUCTED QF O.047 INCH DIAMETER ZLGILOY SPRING TEMPER
WIRE WHICH HAS A SPRING RATE OF 12.4 LB/INCHM, AND EXERTS A FORCE QF 3.!
LB AFTER INSTALLATION.

{B)} TEBT:
ATP

“

ACTUATOR = AMBIENT PROOF (1275 PSIG); CRYQ PROOF OF ACTUATOR FLANGE AN
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SHAPTD SEALS (31%3 PSID): POSITION INDIGATION, ELECTRICAL
CHARACTERISTICS: AMBIENT AND CRYQ RESPONSE TIME (NORMAL AND SLaM} |
400 AND 740 PSIG ACTUATION PRESSURE;: AMBIENT AND CRYO LEARMAGE (FRO:
PORT TO PCRT); AMBIENT AND CRYO SHAFT SPAL LEAKAGE (PRIMARY AND
sz:ﬂﬂggn?} WITH 220 PSID ACROSS SEAL! AMBIENT AND CRYO EXTERNAL
LEAKACE,

RELIET VALVE ASSEMBLY = AMBIENT DBROOP (299 PSIS), AMBIENT AND CRYO
CRACK AND RESEAT {15~50 PSID).

PREVALVE ASSEMALY - POSITION INDICATION: ELFCTRICAL CHARACTERISTIC
VALVE HOUSING AND VISOR AMBIENT FROOF {85 PSIG): VALVE HOUSING AND
VISOR CRYD PROOF (143 PSID): ACTUATOR AMAIENT PRCOF (1279 PSIC):
AMBIENT AND CRYO EXTERNAL LEAKAGE (WITH VALVE BODY AT 60 PSIC AND
ACTUATOR AT 7«40 Pslc);

AMBIENT AND CRYD RESPONSE TIME AT 400 AND 740 PSIG ACTUATION PRESSI
AMBIENT AND CRYO ACTUATCOR LEAKAGE FROM BORT TC PQRT: AMBIENT AND O
VALVE SHAFT SEAL (PRIMARY AND SECCONDARY) LEAKAGE WITH &0 PSID ACRO!
THE SEAL; AMBIENT AND CRYO VISOR LEAKAGE (INLET-TO-OUTLET WITH 50 °
OUTLET-TO-INLET WITH 5 PSID AMBIENT AND 15 P3ID. CRYD) ; AMBIENT REL
VALVE CRACK (£.7-TQ 30 PSID} AND RESCAT (S TO 50 PSID) WITH ACTUAT:
CLOSE PRESSURE ON; CRYOD RELIEF VALVE CRACKX AND RESEAT (1S5 TO S0 PS
WITH ACTUATOR CLOSE PRESSURE ON; AMBIENT VISOR LIFT=OFF (1% DSID M.
WITH ACTUATOR VENTED.

CERTIFICATION

STRUCTURAL LOAD AT CRYO TEMPS (~-400 DEG F) (AXIAL, SHEAR, TCORSICN,
BENDING) .

LIFE CYCLING (3050 AMBIENT CYCLES, 2050 CRYO CYCLES. ACTUATDR RECH
ADDITIONAL 100 AMBIENT AND 200 CRYO SLAM CYCLES):; RELIEF VALVE LIF:
(500 CYCLES AMBIENT, %00 CYCLES CRYO); ANTI-SLAM VALVE LIFE (2700
CYCLES AMBIENT, 1800 €YCLES CRYO)..

THREE THERMAL CYCLES (70 DEG F TO -400 DEG F TG +200 DEG F TO 70 D
F).

TRANSTENT SINUSOIDAL VIBRATION (AT 50 PSIGC AND -250 DEG F): RANDOM
VIBRATION (13.3 HR3 IN EACH OF THMREE AXES WITH VALVE OPEN AND AT 5
PSIG/LESS THAN =250 DEG F. OPEN PRESSURE WAS REMOVED DURING A COR'
" OF THE TEST7 SUBSEQUENTLY REPEATED TO CERTIFY THE ANTI-SLAM ACTUAT

DESIGH SHOCK (18 SHOCKS OF 183G EACH = THREE IN EACH DIRECTION OF T3
AXES, ALL WITH VALVE OPEN AND ACTUATOR VENTED: REPEATED TO CERTIFY
ANTI-SLAM ACTUATOR).

AMAIENT AND CRYO FUNCTIONAL, INTERNAL AND EXTERNAL LEAKAGE

Exinrlin
PROCS5RG

03-1- 121



R N = R |
ATTACHMENT -
Pagm 5§ or &

PAGE! & PRINT DATE: 10/19,
SAUTTLE CRITICAL ITENS LIBT - ORDITER NUNBER: ©GJ-lh-8403-348

PERFORMANCE.
BURST (153 PSIG VALVE BoDY, 170D PSIG ACTUATOR).

OMRSD
VE184G.119 LH2 PFREVALVE/RECIRCULATION VALVE RELIEF SYSTEM FUNCTICNAL
TEST (EVERY FIFTH FLIGHT IF ENGINE I8 REMOVED).-

(€} INAPECTION:

RECEIVING INSPECTION

RAW MATERIALS ARE VERIFIED BY INSFECTION FOR MATERIAL AND PROCESS
CERTIFICATION,

CONTAMINATION CONTROL
VALVE I3 CLEANED TD LEVEL 400 AND THE ACTUATOR IS CLEANED TO 4004,

ASSEMBLY/INSTALLATION

ALL PARTS ARE PROTECTED FRCM DAMAGE AND CONTAMINATION, LOG OF CLEAN
ROOM AND TOOQL CALIEPATION AAER VERIFIED BY INSPECTION. MICROSGCOPIC
EXAMINATION OF ALL CETAIL PARTS ARE MADE FRIOR TC ASSEMBLY. TORGUE
REQUIRMENTS VERIFIED BY INSPECTION. MANDATORY INSPECTICN POINTS ARE
INCLUDED IN THE ASSEMBLY PROCEDLRES. )

erenrem—rrecrsspe il

CRITICAL DIMENSIONS AND SURFACE FINISHES EXAMINED FROM 31X TD 7X
MAGNIFICATION FOR MATERIAL CEFECTS.

NONDESTRUCTIVE EVALUATION

FLOW LINER WELD VISUALLY EXAMINED & VERIFIED BY X ~RAY. THE VALVE
BODY, PRIOR TG FINAL MACHINING, IS SUBJECTED TOQ DYE PENETRANT
INSPECTION. REQUIREMENTS FOR DETAIL PARTS PENETRANT INSPECTION ARE
BASED UPSN CONFIGURATICH, MATERIAL, AND MANUFACTURING PROCESSES.

TEETING
ACCEFTANCE TEST FROCEDURES VERIFIED BY INSPECTION.

HANDLING/PACKAGING .
FACKAGING FOR CLEANLINESS VERIFIED RY INSPECTICN. -

(D) FPAILDRE EISTORY:
THERE HAVE BEXN NQ ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGH
‘FAILURES ASSOCIATED WITH THIS FAILURE MCDE.

{B) ODERATICWAL GEE:
NO GREW ACTION CAN BE TAKEN IN FLIGMT OR ON THE GROUND.
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