SHUTYLE CRITICAL ITEMS LIST - ORETITIZ

SUASYSTEM :AUXILIARY POWER (APUS) TFMEA NO 04-2 —-CONYL =12 REV:G2/26 28

ASSEMELY AFY CONTROLLER AIQRT, CRIT., FUWZ: 1=
F/N RI cMC201=-00CI~0065 RETLS, AQA, ATC, TAL CRIT. HowW: 2
F/N VENDOR:ISS PN F294352 VEHICLE 102 103 124
CUANTITY 3 EFFECTIVITY: X X X

: 1l CONTROL CIRCUIT PER PHASE(S) : FLX IO X000 . Do X 1Ls %

$APU CONTROLLER, 1 PER AFU

REDUHD%FCY SCREEN: A-PASS B-DPRES C=-PA5S

PREPARED EY: RPPROVED BY:r APPROVED BY, (NASA):
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ITEM: '

PRIMARY SPEED CONTROL {ELECTRONIC CONTROL CIRCUIT)
FUMCTIGN:

(1) PROVIDES AN OUTEUT 3TIGNAL TO CLOSE THE HOCRMALLY OQPEN CONTROL VALVE
{E0VLELV12) IN RISPFOUSE TC MPU 23, TO MAINTAIM TURLTYNS EPEED - WoTMar
{192 %) OR SECOWDARY (115 %) SPEED WITHIN +/= 8 3% (2) CONDITIONZ QUTZUT
FRaM MPU 1 721D PROVIDES A TUR3INZ SPEED  TNOTCATIOY FapR Tz JRZW
(VESROI3EA.

FATLURE MODE:
FREMATLEE OJTEUTY,. {FRZMATURELY PRODUCIS SIGHAL TO Co.OST VALVZG

CAUSELS):
INTERNAL PIECE-PART FAILURE, SHORTED VALVE CRIVZR, IMI

EFFECT(S) OH:
(A}SUBSYSTEM (B)IMTERFACES (C}MISSION (D)GREW/VEHICLE

(A) LOSS OF ONE APU SYSTEM. APU UNDERSPEEDS AND SHUTS DOWN: AISG,
POSSIBILITY OF FUEL OVERHEATING AND DECOMPGSING, RESULTING IN RUPTURE oF
VALVE WHILE AFU IS NOT OPERATING.

{B}) LS5 OF SHAFT FOWER TO ONE HYDRAULIC DUMP

{C] ABORT DECISTION IS REQUIRSD IF FAILGRE OCCURS FRIOR To ENTRY
CrOMMITMENT.

{0} NO EFFECT UNTIL SECOND SYSTEM LOST. PCS3TBLE LOES OF CREW/VEHITLT

IF CREW PROCZIDURES ARF NOT FOLLOWED AND IF CONTROLLDR PCWER IS NOT
REMOVEID AFTER APU SHUTDOWN. CRITICALITY 1 FOR SSME-TINDUCED RTLE, ATC,
AQA, OR TAL DUE TQ THE FOSSIELE ADDITIONAL LOSS OF ASSOCTATED AFU/HYD AND
MAIN ENGINE.

DISPOSITION & RATIONALE:
(A)DESIGH (B)TEST (C)IMSPECTION {D)FAILURE WISTORY (E)OPERATIONAL USE

(A) DESICN
ELECTRICAL COMEPONENTS ARE REQUIRED TO BE QUALIFIED, FROPERLY CERATZD, AND
APPLIED TER MC201-0001, PARARGRAPH 3.3.2.2. MECHANTICAL FARTS SELECTTD
FROM MFOOQ4-100, ELECTRICAL PARTS SELECTED FEOM MFOOA4=400.,
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SHUTTILE CRITICAL ITENM= LIST - CREBEITIH

SUBSYSTTM ;AUXILIARY FOWESR (APUS) FMEA NO 04-3 -~CONTL1-12  REV:02,26/58 ".—

COHFCRMAL CCATING ¥ER SUNDETRANLD SFeED OP 17.32-01.  CLEANLINESS FER
MAQ1ig-3101l. CORTROLLER VIBRATION LDAMPED AT MCUNTING.

THE CPPL CALLS FOR GLASSIVATIOW FORE INTEGRATED CIRCUIT DIE, SIHNGIE SEAL
FOR TANTALOM WET SLUCGC CAPACTITORES, ETC. DERATING OF EET PHRT“ I3 EXPANDEL
BEYQND THEE SIMPLISTIC (75% X RATED) REQUIREMENTE OF THE CONTRLCT.

(8) TEST
CONTEQLLER IS FUNCTIOWALLY TESTED DURIMG ATP. CONTROLLER IS SUBJECTED T
AVT. CONTRCLLER IS THERMAL TESTED DURING &TP =~ HRNZE 772 DEC F, 120 DEC
F, 30 DEG F.

CONTROLLER IS QUALIFIED FOR QAWVT, EMI, THERMAL VaACIUUM (-&83 DEG F 70 1le63
DEG F, 80 K FT FCR 1¢ CYCLES}. ADDITIONAL HUMIDITY, FLLIGHT VIBFRATIOH,
AND THERMAYT VACUUIM TESTS ARE CONDUCTELR FOR THE CPZRATIONAL CONFIGURATICN.

ALL EEE PARTS ARE SUSBIECTED T SCREENTHC AND BUORN-TIM TESTS IS DETECT
- MARGINAZL PARTS AND TQ INDUCE INFANT MORTALITY FAILURES

CMESD: LIPS AUTC BITE TEZT IS FERIGRMEID 0L ERCH APU ZWEAY TLIW.
(C} INSPECTION -
RECEIVING INSPELTIOH

WISUAL AND DIMERESIONAL IHNSPECTICHET AZE PERFCRMLD O ALL INCOMINEG FARTE.
MATERIAL AND PROUESSES CERTIFICATIONS AR VERIFIZD.

CONTAMINATION CONTROL
CLEANLINESS IS VERIFIED BY TNSPECTION.

ASSEMBLY/INSTALLATIGH
MANUFARCTURING, ASSEMBLY, AND IMSTALLATIOH REQUIRIMEMTS ARZ YZIRITIED BY
IASPECTION,

CCRITICAL PROCESSES
SCIDERTNS TO NHE B3G60.4({3A) IS VERIFIED BY INSFECTION.

TESTIRG
TEST EQUIPMENT AND ToQL CALIBRATION ARE WERIFILD BY INSPECTICN. ATZ? Is
WITNESSED AND VERIFLZID EY INSFECTIGHN.

RANDLING/PACKAGING
HANDLING, PACKAGCTIMG, STOQRAGE, AND SHIPPING PRCCEILRES ARE VERIFIED.

(D) FAILURE HISTORY
N FLIGHT FAILUEES TO LATE. EANGAMD CAFPACITCRS FAILED IN ATP, RESULTING
IN ALL CAPACTITORS BEING CHANGED OUT (CAR AC92I5Y.

ALTERNATE PART WAS SUBSTITUTED IN COMTRCOLLER, RESULTIHNG IN ERRATIC oUTPLT
QURING VEHICLE CHECKOUT (CAR AC2853). CIRCUIT WAS REDESIGNED TC BE
IMMUNE TO COMPOHNENT MANUFACTURING VARTATIQHS.
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SUBSYSTEM :AUXILIARY POWER (APUS) FMEA NO D4-2 -CONTLI-12Z  REV:02/25/8:

(E) OPERATIONAL USE
REMAINING APU’S GO TO HIGH SPEED AND AUTOMATIC SHUTCOWN IS IKEIBITED TO
PRECLUDE AN INADVERTENT SHUTDOWN.

IF ENTRY, & HOT RESTART I3 PERFURMED IF REQUIRED, TO GAIN A SECOND APU.,



