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SHUTTLE CRITICAL ITEMS LIST - QRBITER

SUHSYSTEM :ACTIVE THERMAL COMNTRQOL FMEA NG Qs=3C =-0207 =3 AT 03/09/5

ASSEMBLY :FREON THERMAL LOOP CRIT. FLNG:

P/N RI fMC280-0001-0810 CRIT. HEW:

P/N VENDOR:SV7E551% VEHICLE 102 193 104

GQUANTITY 31 EFFECTIVITY: X X x
:ONE, -UAL LOOP OPERATION  PHASE(S): FL LO X 20 Do 1=

mmcz SCREEN: A~ B- ag

FPREFARED BY: APEROVED EIJ - ,

DES a. TRAH!L. DES & o

REL 0. RISING vi-" REL ——

qE W, SMITH of ﬁ"’;ﬁm—

ITEM:
HEAT ENCHANGER, FUEL €ELL - FC-40 COQLANT/FREQN

FUNCTION=
TRANSFERS HEAT FROM FUEL CELL COOLANT LOOPS TO FREON LOOPS SO THART L"':h_.
FUEL CELLS CAN BE COCLED TO THE PROPER QPERATING TEMFERATURE.

FAILITRE MODE:
LEAFAGE, FC=-40 TQ FC=40 -

CAUSE(S) : . : : .
MECHANTICAL SHOCK, YIBRATICN, CORROSION PFATIGUE AT BRAZEDR JOINTS.

EFFECT(3) ON:
(A) STREYSTEM {!}MLCES {C)MIssSIoN (D) CREW/VEHICLE

{A] THE TWQ ¥C-40 LOOPS WILL BE TIED TOGETHER RESULTING IN FLUIRD TRANSZ
DUE TC PRESSURE IMBAIANCE, FLILLING ONE !C-iﬂ ACCUMULATOR AMD ORAIN-NG T
OTHER FC=40 ACCUMULATOR. -

(B,C,D) THERMAL EXPANSICON DURING LAUNCH COULD CVERFRESSURIZE THE FULL
FUEL CELL ACCUMULATOR. IF ACCUMULATOR RUFTURES, THE EXTERNAL LEARMGC
WIllL CAUSE LoSs OF COOLING TO Two FURL CELLS. 1033 OF TWO FURL CELLS
DURING ASCENT WILL RESHLT IN LOSE OF CREW/VEEICLE. .

DISPOSITIGH & RATIONALE:
(A) DESIGN {B}TEST (C)INSPECTION (D)PAILURE EISTORY (Z)OPERATIONAL USE

(A) DESIGN
THE HEAT EXCHANGER IS MADE FRCM STAINLESS STEEL AMND NICEEL BRONZE ALLCY
WHICH ARF COMPATIELE WITH FC=40 AND FREON 21, AND CONTAINS NQ MOVING
PARTS SUBJTECT TO WEAR. THE FLOW HEADERS ARE MADE FROM A SINGLE PIZCE
BAR. THE HEADERS ARF WELDED TO THE CORE, WHICH IS MADE OF STACKED FLAT
FIN PARTING SHEETS (THICEKNESS = 0,003 IHCH] . DESISHN PROGF PREESSURE IS
1.5 AND BURST PRESSURE I5 2.0 TIMES MAYIMUM OPERATING PRESSURE.
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SHUTTIE CRITICAL ITEMS LIST = CREITER
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SURSYSTEM :ACTIVE THERMAL CONTROL FMEA NO U6-=31C =Q207 -~5 REV: /8

(B} TEST
QUALIFICATION TEST = QUALIFICATION TEST "J FOR 100 MISSION LIFE. THEI
MHEAT EXNCHANGER WAS SUBJECTED T A PROQF,RUPTURS TEST FoR QUALIFICATIONM.
DESIGN PRCOF IS 878 PSIG AND UNIT DID NOT RUPTURE UNTIL 2440 PSIG
{HDHINAL FC=4) CFERATING FRESSURE IS 65 PSIA). VIBRATICON TESTED AT 4.0
sz FOR 52 MIN/AXIS, SHOCK TESTED AT +/- 20 G EACH AXIS.

ACCEFTANCE TEST - CORE IS5 LEAE TESTED PRIOR TCO INSTALLING THE HEADERS A
AGAIN IN ATP OF ITEM.

OMRSD - FCL'S MONITORED FOR LEAKAGE AND PRESSURE DECAY TESTED. fFC-4Q
COOLANT LOQP ULLAGE IS VERIFTED PRIOR TO EACH FLIGHT.

{C) INSPECTION

RECEIVING INSPECTION

RAW MATERIAL AND FURCHASEID CﬂH?ﬂHEHTS REQUIRFMENTS ARE VERIFIED BY
INSPECTICON. FPFARTS PROTECTION 15 VERIFIED BY INSPECTICN &

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTICON.
CONTAMINATICON CONTROL PLAN IS VERIFIED BY INSPECTICN. CONTAMTNAT2ON
CONTROL PROCESSES AND CLEAN ARELAS ARE VERIFIED BY INSPECTION.

ASSEIMELY /TNETALLATION ' . .
MANUFACTURING, INSTALLATION AND ASSEMALY QPERATIONS ARE VERITIED BY
INSPECTION. SHELT METAL PARTS ARE INSPECTED AND VERIFIED BY INSFECTZON

SURFACE FINISHES VERITIED EY INSFECTION. LIMENSIONE VERIFIED BY
INSPECTION

CRITICAL FROCESSES
WELDING IS VERIFIED BY INSPEﬁTIQH. ALL WELDS ARE STRESS RELIXVED AFTER
WELDING, VERIFIED BY INSFECTION. BRAZING IS VERIFIZD 8Y INSPECTION.

HONDESTRUCTIVE EVALUATICN
HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. QTHER WEL
(MOUNTING PADSE AND HEADER WELDS TQ THE CORILES) ARE PENETRANT AND 10X

MAGNIFICATION VISUALLY INSPECTED. ERAZES ARE VERIFIED BY PROQF AND LEXA
TESTS.

TESTING

INSPEZCTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATES AZ
WITHIN SPECIFIED LTMITS.

HANDLING/PACEKAGING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED 8Y INSPECTION.

(D) FAILURE HISTORY
NO GENERIC FAILURES OY PRIOR PROGRAMS FOR THIS MODE. NO APPLICASLE
FAILURE HISTORY.
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SUBSYSTEM :ACTIVE THERMAL CoNTRCL FMEA NO 0&=3C =0207 -5 RETT: 73705

(E) OPERATIONAL USE
IF FAILURE OCCURS QH=-QREIT, AND THE FC-40 ACCUMULATOR RUPTURES INTD T
FUEL CELL Q7 SYSTEM, THEN POWEER DQWN ASSOCILATED FUEL CELL. IF THE fg—
FUMP CAVITATES, THEW POWER DOWN THAT FUEL CELL. ABORT DECISICN FOR LO!
OF FUEL CELLS,

Ll
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