550230Y
ATTACHMENT -
papge 80 of 120

1 FRIXT DATZ; o

=1

S
3
1

SHUTTLE CRITIGCAL ITEMS LIST - QREITER NUMBER: 06-1B2-0543-X

EUBSYSTEM NAME: ARS - CQOOLING _ '
REVIEION : 0 02/717/858 w
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FART NAME FPLRT NUMEBER

YENDOR NAME VENDOR HUMBER

LRI : PRI COCL PUMP AND ACCUM MCE21-000B-0455
HAMILTCON STANDARD V755209

LRY 3 SEC O0OCL PUMP AND ACCIM MCEZ2L=0008=04355
HAMIITON STANDARD SY¥Y75550%9

ERU 3 ACCTOMULATOR SYTESES38=E
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QUANTITY OF LIXE ITEMS: 2

DESCRIPTIION/FUHCTION:

MAINTAINS POSYTIVE PRESSURE AT PUMP INLET AND COMPENSATES FOR THERMAL
EXPANSION AND CONTRACTION OF WATER BY MEANS OF EXPANSION AND
CONTRACTION OF A GH2 LOADED BELLOWS.
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SEOTTLE CRITICAL ITEME LIBY = OFRBITER NUMRER: J&~1B2-0543-01
REVIBIONS 11/07/E8
EUDIYETEM: ARS - LSOULING
LRAT PRI COOL PUMF AND ACCIM CRITICALITY OF TEIR
ITEM EAaME: ACCOMULATOR FALILURE MODE:1R?
FAILTAE NODE:
EXTERNAL LEARALE, GHZ PRECHARGE
NIBSION PEAEE:
10 ILIFT-0OFF
oo ON=0REIT
Do DE-ORBTT
YEHICLE/PAYLOAD/ETIT EFFECTIVITY: a2 COLDMBIA
] 1483 DISCOVERY
] 1G4 MATLIANTIS

CAUEE:

MECHANTCAL, SHOCY., VIERATION, CORROSION, MATERIAL CEFECT

CRITICALITY i/1 DURING ANY NMISHION PHASE GR ABORT? N

REDUNDANCY BCOSEER A) PASS

») PASS
C) PASS
i)
»)
c)

= FAILURE RFFICIS -
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(A) SUBEYATEM:

REDUCED POSITIVE SUCTION HEAD DOWN ToO CARIN PRESSURE. PUMP MAY
CAVITATE DUE TO LOW INLET PRESSURE, RESILTING IN LASSE OF ONE WATER
COOLANT LOCP.

{B) IFTERFACING BUPOTSTEM({E):
NO EFFECT. EELUNDANT LDOF WILL PROVIDE CODOLING.

(€Y NIADICHE:
POSEIRLE EARLY MICSSION TERMTHATION FOR LDSS OF ONE WATER COOLANT LoCP.

(D) CREW, YEERICLE, AND BLEXENT(A]:

SECOND ASSOCIATED FATLORE (PAILURE IW REDUNDANT WATER COOLANT LOOPR)
CAUSES LOSS OF ALL WATER COOLING, AND MAY RESULT IN 1LOSS OF
CREW,/VEHICLE.

EATIOHALE FOR CHITICALITY:

= DIGPOSTITION RATIONALE -

i{A} DERIGM:

BETIOWS ARE MADE OF INCINEL 713 AND THE HOUSING IS MADE OF S0E1-TE
ALIMINTM, THE DESIGR PRECLUDES THE WEITING OF BEIMETAL JOINTS,
PREVENTING GALVANIC CORROSION, THE BELLOWS 15 DESIGNED TCO WITHSTAND &5
PSID PROOF PRESSURE LIQUID TO GAS, 23 P5EID GAS TO LIQUID, THE TANK IS
DESIGNED TO WITHSTAND A BOURST PRESSEURE OF 136 PSID.

{8} TEAT:

ACCEPTANCE TEST - PROOF PRESSURE 125 PSID. MAXTMUM ALILOWABLE LERKLGE
OF ©.2% S8CC/HR N2 AT %0 PSID FROM THE GAS CAVITY. LEAFEASE OF &.01
SCC/HR NI FROM BELIOWS AT 20 PSID.

QUALITICATION TEST ~ PROCEF PRESSURE 113 PSID. BURST PRESSDTRE 1ac PSID
N TANE. BURST OF 1 TIMES GAS PRESSURE ON HELIOWS. LEAFAGE OF 0.2
SCC/HR F2 AT 30 PSID FROM THE CAVITY. LEAFKALDE OF 0.461 SCC/HR OF N2 ON
BELLLAS AT 20 PSID. SURYECTED TO RANDOM VIERRATION SPECTRIM EMVELOFE OF
40 10 150 HI INCREASING AT 6 DB/OCTAVE TO Q.03 Ger2/HZ, CONSTANT AT
0,00 Geeg/HZ FROM 150 TO . 1000 HL, DECREASING AT & DB/OCTAVE FROM 1000
TO 2000 HX FOR 4B NINUTES FFR AJTH IN THREEZ ORTHOGOMAL AXES. DESIGHW
SB0CY - THREE TEHAMINAL BSANTOOTH PULEES OF 20 G PEAR AMPLITUDE AND 11 M=
DORATION AFPLIED IN BOTH DIRECTIONS ALONG EACH OF THREE ORTHOGONAL
AXFS.
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IN-VEHICLE TESTING = WCL PUMP PRESSURES ARE MONITORED CONTINUOUSLY
WHEH TEE VEHIGCLE 15 POWERED TP.

CMRARD - WCL POMP PMRESSIRES ARE MONITCRED CONTINDODSLY WHEN THE VEHICLE
15 POWERED UP DURING EACN TURMARCUND AND WILL DETECT FAILURE OF
ACUHUVIATRR. MWATER IS SAMPLED PFR SFEC SX~-5-0073 DURING SERVICING.

(€} IHNBPECTICN:
RECETVING INSPECTION
INCCHING PARTS ARE VERIFIED FOR MATERIALS AND PROCESS CERTIFICATION.

CONTAMTNATION CONTROL
ASSEMELY IS VERIFIED IO CLEANLINESS LEVEL 300 FER SPECIFICATIDN.
CORROSIDON PROTECTION FROVISICNE ARE CHECFEED.

ASFEMBLY, TNSTALLATTON

DIMERSIGNS AND SURFACE FINISEES VERIFIED BY INSPECTION. ADPPLICATION oF
SUPER FOROPUN AND POLYURITHANE TD ACCUMULATOR AMAND SEMSCR, YERIFIED BY
INSPECTIOK. PROOF PRESSURE TEST IS VERIFIED.

BONDESTRUCTIVE EVALIOATION

INTERNAL METAL BELLOWS ARE RADIOGRAPHICALLY INSPECTED TC EXSURE THE
PARTS ARE FREE FROM DAMAGE., HELIUM LEFAX DETECTICN IS VERIFIED FER
SPECTPICATION.

CRITICAL PROCESSES
ELECTRICAL SONDING 1S VERIFIED BY INSPECTION. WELDS AR® VERIFIED BY
INSPECTION,

TESTING
ATP IS VERIFIED BY INSPECTICN.

EANDLING/PACEAGING
HARDLTNG AND PACKAGING REQUIREMERTS ARE VERIFIED BY INSPECTION.

(D) FAILURE EISTORY: :

WO FALILGRE HISTORY APPLICABLE TO EXTERNAL LEAKAGE, GNZ PRECHARGE
FAILURE MODE. TEE ACCUMULATCR HAS SUCCESSFULLY PERFORMED WITHOUT
FALILURE THROUGH THE DURATION OF THE SHUTTLE PROGRAM.

{E] OFERATICNAL THE:
THE.

T 06-1B 13%9



PAGE: &

FRINT DATE: 11/07 /8.

SEUTTLE CRITICAL ITEME LIST - LRAITER NUMBER: 04-1B2-03543-01

RELIABILITY ENGINEERING:
DESIGN ENGINEERING
QUALTTY ENGIMNEERING
HASA RELIABILITY -
HASA DESTGH

NASE CALTTE ASSTRRNCE

H. L. ETEISELIJ@%g

H. K. DOOMG

D. R. m:uﬁg
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