SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUESYSTEM :ORBITAL MANEUVER FMER NO 03=3 -4%08 -2  REV:11/14/E7
ASSEMBLY :ENGINE SUBSYSTEM ABORT: CRIT. FUNC: .3
P/N RI 1MCE21-0003 TAL, ATO . ..  CCRIT. #HDW: 2
P/N VENDOR:1186770 VEHICLE 102 101 104
QUANTITY 4 EFFECTIVITY: x X X

18P-31 SP-32 PHASE(S): PL X L2 X OO X DO X LS X

:SERIES VALVE-EACH ENGINE

REDUNDANCY SCREEN: A~ B=- c-
FREFARED BY: APFROVED APPROVED EY (NASA}:
DES V F ROZNOS  DES T AP o 2
REL ¢ M AEERS REL " Futws® — . _f o
QE W J SMITH QE "
¢
ITEM:
VALVE ASSEMRLY, ENCINE PURGE, GN3I, SOLENSID, N.C., STRING LOADED.
FUNCTION:

SERIES VALVES ARE USED .FOR FOSTFIRE PURGE OF PRCPILLANT FRCM axZ
REGENERATIVE COQLING CHANNELS, INJECTOR AND COMBUSTTON CHAMBLE Tz
PREVENT FREEZING, POTENTIAL CHANGE IN FROPELLANT LEAL CHARACTERIETICS
OR HARD STARTS RESULTING FROM RESTDUAL EBROPELLANT. A SINCLE E0QLENCID
IS TSED TO QPEN EACH VALVE AND IS SPRING LOADED CLOSED. ITEM INC-T ==
QRIFICE, CHECK VALVE AND TEST PORT.

FAILORE MOLDE:
FAILS CLOSED, RESTRICTED FLOW, FAILS TO REMATN OPTN.

CAUSE(S):
ELECTRICAL FAILURE, FAILFD CLOSED CHECK VALVE, FPOPPET BINDING <R
JAMMING, SPRING EREAKS, PLUGGED ORIFICE OR SCRTEN, CUNTAMINATICHN,
SHOCK, VIBRATIOR. ;

EFFECT(S) ON: -
(A)SUBSYSTEM {B) INTERFACES (C)MISSTON (D) CREW/VEHICLE

(A) LOSS OF FUNCTION = MUST WAIT 10 MINUTES BEFORE RESTARTING ENGIMZ
WITHOUT POSTFIRE PURGE. ND EFFECT ON NORMAL MISSION.

(B,C) NQ EFFECT.

(D] WO EFFECT FOR NORMAL MISSION - CRIT 1 FOR ABORTS REQUIRING POST-
MECQO OCMS PROPELLANT DUMP. IFr ENGINE RESTARTED WITH NG PURGE, HARD
START COULD DAMAGE ENGINE AND VEHTCLE (IMABILITY TC RESTART ENGINE
CQULD RESULT IN EXCESSIVE PROPELLANT REMAINING, LAMNDING WT., C.G,.
IS2UES) . :
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CISPOSITION & RATIONALE:
(L) DESIGN (B}TEST (C)INSPECTION (D)FAYLURE HISTCRY (E)OPERATIONAL USE

(A) DESIGN :
THE FURGE SYSTEM IS REQUIRED FOR REPETITIVE PIRINGS (WLTH SHORT COAST
FERIODS BETWEEN FIRINGS). IF NO PURGE IS AVAILABLE THE ENGINE CAN
STILL BE SAFELY FIRED BY ALLOWING AT LEAST 10 MINUTES BETWEEN PIRINGE.
AN 13-MICRON FILTER IS PROVIDED TO LIMIT THE DPOGSSIEILITY OF
CONTAMINATE CAUSING LEARAGE, JAMMING OF MOVING PARTS, OR DPLUGETNG OF
CRIFICES. THE DESIGN FACTOR OF SAFETY 1S 2.4. REDUNDANT ENGTNES ARD
FROVIDED EITHER OF WHICH IS ADEQUATE FGOR DEORBIT.

(B) TEST

QUALTFICATION TESTS

THERMRL CYCLE (=23 TO +150 DEG F), ENDURANCE (2440 CYCIES), HANDLING
SHOCK, BURST (1080 PSI = ACTUAL 5500 BY TEST}. ALSO QUALIFIED AS PART
QF ENGINE ASSEMBLY - 138 HOT<FIRE TESTS DURING ENGINE QUAL, 458 TEZTH
AT SYSTEM LEVEL AT WSTF. VIBRATION TEST AT ENGINE LEVEL.

ACCEPTANCE TESTS
EACH OWIT -~ VISUAL INSPECTION, PROOF PRESSURE, ELECTRICAL CTHECES,
PULL=IN AND DROP=-QUT VOLTAGE, LEAKAGE, FLOW CALIBRATION, CLCAN_INESS.

T

GROUND TURHARCOOND : )

V43CBO.197 PERFORMS PURGE VALVE LEAK AND FUNCTIONAL TESTS FOR TIRST
FLIGHT AND ON S FLIGHT INTERVALS. iy
V43CAQ.050 PERFORMS ENGINE PNEUMATIC ELECTRICAL VERIFICATION FOR DoU
FIRST FLIGHT. _

V431CA0,070 PERFORMS REDUNDANT GIRCUIT VERITICATION ORBITER/FOD EVERY
STH FLIGHT. A
V43CA0.075 PERFORMS ELECTRICAL INTERFACE VERIFICATION ORBITER/FOD ON A
CONTINGENCY BASIS.

V43CED.0S5 PERFORMS FNEUMATIC SYSTEM VENT EVERY FLIGHT., PURGE VALVE
FUNCTION AFTER EACH BURN IS VERIFIED BY ¢N2 TANK PRESSURE DROP.

2) THSPECTION

BRECEIVING INSPECTION
MATERIAIE AND PROCESEES CERTIFICATIONS ARE VERIFIED BY INSPECTIOHN.

CONTAMINATION CONTROL

CLEANLINESS TQ LEVEL 200 AND CORROSION PROTECTION PROVISIONS ARE
VERIFIED BY INSPECTION.
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ASSEMELY /INSTAIT ATTON ) -

MANUFACTURING, ASSEMELY AND INSTALIATION PROCEDURES ART VERITIZD =V
IRSPECTION. CRITICAL DIMEXNETONS AND SURFACE FINISETS ARE VERITISD EBY
IRSFECTION. VISUAL AND DIMENSIONAL INSPECTISN or VALVE BRODY AT
COMPQUNINTS DURING FAEBRICATION IS VERIFIED BY INSFECTION.

HONDESTROCTIVE EVALDATION -
PENETIRANT AND RADIOGRAPEIC INSPECTION CF WELDS ARE VERITIZD =%
IHNSXrECTICN. :

RITICAL PROCESSES
THE WELDING PROCESS AND VERIFICATION THAT WELDS MEIT SPSECTToa=Ton
FEQUIREMENTS ARE VERIFIID EY INSFECTION.

© TESTING -
TEST EQUIMMENT AND TOOL CALSERATION ARS VERIFIZD =V INSFSoTICN,
ACCEPTANCE TEST IS VERIFIED BY INSPECTION.

EANTDLING/ PACTAGING .

ERNDLING, PACRAGING, STURAGE AND SEIFFING EEQUIRSMEWTS ARF VTRIT-TS =v

INSPECTICON. -
(D} FATIDRE HEISTORY

HONE.

(B) OPERATIONAL USE
ALLOW 10 MINUTES BETWEEN EURNS. FCR POST-MECD RECTARTS, RISH =F Eins
ETART IS CONSIDERED LESS TEAN RISK OF UNCONTROLLABLE VEEZCIT C.Z. 7o%
SCME ABCRT CCMPS. FPOR THESE CASES, PIRFORM DUMP AS PLANNED.
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