Seddz2cy
ATTACHEMENT -
Fage 1959 of 2

SEUTTII CRITICAL ITEIMS LI3T = ORBITER
SUBSYSTEM (AUTIVE THERMAL CONTRAL FMEA NO 06-3C <0304 =3 REViGB/LF,

ASSEMBLY :FREON THERMAL LOOP SRIT. FUNC:
F/N RI 1MC290=0001=3029 CRIT. HDOW:
P/N VENDOR:SVTESS1L VEHICLE 102 103 1g4
QUANTITY :1 EPFECTIVITY: X X X
tONE/VERICLE PHASE(S) + ™ S X 00X DD X LS

A=FASS B=BEASE (C-FAl

PREPARED BY: g A2 " APFROVE
DES o. Tean Ee7 pes
REL 0. RISINGIL RIL
o W. SHTTH o
ITEs:
HEAT EXCHANGER, GSI.
FIRCTION:

THE GSE HEAT EXCHANGER TRANSFERS OREITER WASTE HEAT VIA FREON COQLANT
LOCPS TO GROUND SUPPORT EQUIPMENT DURING GROOND TURNAROUND. THE HTAT
EXCFANGER WAS DESIGNED WITH ARDUNDANT GSE LOOFS. TME REDONODANT (S32F Lo
13 CAPPED AND NOT IN U3ZE.

FATIDVE MODE:
INTERNAL LEAFAGE, FREON 11 TO GSE FREON 114,

CADSE(3) ¢
CORROSION, VIBRATION, MECHANTCGAL sEoc:

EFPRCT(S) ON: :
{A) SURSYSTEN {3)INTERFACES (C)MISSION (D)CREW,/VEHICLE

(A) LOSS OF FREQH FRCM ONE FREQON COOLANT LOOP THROGGH THE GSE CONNIOTCS
RELIEY VALVE.

(B) POSSTRLE LOSS CF ONE FREON COOLANT LAOF FOR VENICLE COOLING.

(S) POSSIALE LOSS OF MISSION. EARLY MISSION TERMINATION FOR oSS ar
SODLANT LOGCE.

{D)} SEZCOND ASSOCIATED FAILURE (LOSZ OF REDUNDANT FREON COOLANT LOOP) WI
CALSE LOSS OF ALL VEHICLE COOLING AND MAY RESULT IN LOSS OF OREW/VEHTZ:

- - _ . _ry 2



. 5gz220T
ATTACHMENT «
Page 140 of 27
SHUTTLE CRITICAL ITEMS LIZ7 -~ CREITEIR
SUBSYSTEM :ACTIVE THERMAL GCONTROL FMEA NO Od=31C ~0304 =3 RE:OR /381

TTIPOSITION § RATIONALE:
{A) CESIGH (B)TEST (T)INSPECTION (D)FAILORE HISTORY (E)OPERATIONAL USE

(A} DESIGN
THE HEAT EXCHANGER 1S MADE FROM STAINLESS STEEL AND NTCKEL BRONZE
ALLOYS, WHICH ARE CORROSION RESIETANT AND COMPATIALE WITH FREON 21 AND
FREON 114, AND CONTAINS NO MOVING PARTS SUBJECT TC WEAR. THE FLOW
HEADERS ARE MACHINED TROM A SINGLE PIECE STAINLESS STEEL BAR. THE
NEADSRS ARE WELDED 7O THE CONE, WHMICH IS WADE OF 138 STACKED PLATE-FIy
STAINLISS STZEL PARTING SHEEDTS (THICKNESS = 0,005 INCH). OESISN PRCGE
PRESSURZ IS 1.5 AND BURST FRESSURE IS 1.0 TIMES MAXIMUN GPLRATING
PRESSURE. :

(3} TERT
QUALIFICATION TEST - QUALIFICATION TESTED FOR 100 MISSION LIFFE, TEI &I
IZCHANGER WAS SUBTEICTED TC A FROOF/RUPIURE TEST FOR QUALIPICATICN.
nurm PROCEF I8 572 PuIC AND UNIT DID NOT ROUPTURE UNTIL 2440 #8IG -
Ggl TREON 1l4 OFERATING PFRESEURE IS 220 PSIG). VIBRATION T2z7:
Hﬂﬂ‘?! JEZ FOR 52 MIN/AXIS, SEOCK TESTED AT +/- 24 & EACH AXTS.

muc:m'r m:smxmmmnlmmﬂummmnm
AND AGALN IN AIP. .

OMRAD - PEL'S ARE LEAR CHECFED PRIGR TO EACH r:.:m. CONTINTUCOS
NONITORING OF THE FRAEON ACCUMULATOR QUANTITY WILL UETECT THIS LEAK,
FREQN CHENICAL AMALYSIS PER SE-$-~007] DURING SERVICING,

(C) INSPECTTON

RECEIVING LESPECTION
RAN NATERIAL AND PURCHASED COMDOMENTS REQUIREMENTS ARE VERIFIEDL BY
INEFECTION. DPARTS PROTICTION IS VERIFIRD AY INSPRCTION. |

CHTANINATION CONTROL

FYITIME FLOID AMALYAES FUR CONTANINATION ARE VERIFIED BY INSPECTION.
CONTAMDNATION CONWTROL FLAN I3 VERIFIED BY INSPECTION. CONTAMINATION
CONTROL PROCESIES AND CLEAN AREAS ARR VERIPIED BY INSPECTION.

ABSEMELY /TEETALIMTTONM

HANUTACIURING, IMSTALLIATION, AND ASSINELY OFERATIONS ARE VIRIFIED BY
INSPECTION. BSETET METAL PARTS ARE INAPECTED AND VERIFIED BY INSPECTION.
g:n:: ::lm VERITIED BY INSPECTION. DIMENSIONS VERIFIED BY

WELDING 13 VERIFIXD BY TNSFECTION. ALL WELDS ARE STRESS RELIIVED AFTER
WELDING, VERIFIED BY INSPECTION. BRAIING IS VERIFIED BY INSPECTION.
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NONDESTRUCTIVE EY. . JATICH '
HEADLF WELDE TQ THE TUBZS ARE PENETRANT AND X-RAY INSPECTED, oTHER
WELDS (MOUNTING FADS AND HEADFR WELDS TO THE CORES) ARE PENETPRANT AND

10X MAGHNITICATION VISUALLY INSPECTED. ARAIES ARY VERTFIED BY DPROGF AN
LEAK TISTS.

TESTING

INSPECTION VEAIFIES THAT ARSULTS OF ACCEFTANCE TESTIMG AND FLOWRATES A
WITHIN SPECIFIED LINITS.

HANDLING/ PACKAL TNG
MANDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

{D} PAILIRE EISTORY
No FAILURE HISTORY.

(E) OPERATIONAL OSE . H
CN-BOARD ALARM, TREON INLET PRESSURE, WILL PROVIDE INDICATION OF REARSH
PAILURE., FREGN PUMP WILL BE TURNED OFF AND LOSS OF ONE FRISH Loop

POWERDCWN WILL X PERFCRMED. ENTRY AT NEXT PRIMARY LANDING SITE. .
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