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PART NAME ' -PART HUMBER -
YENOOR NAME YENDOR NUMBER
LRU : APU CONTROLLER MCZ01-0001-0075
' SUNSTRAND -~ 7294880
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o EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
HIGH SPEED CONTROL (ELECTRONIC CONTROL CIRCHIT),

= QUANTITY OF LIKE ITEMS: 3 :
1 CONTROL CIRCUIT PER APU CONTROLLER, 1 PER APU

m FUACTION; :
(1) PROVIDES AN OUTPUT SIGNAL TO OPEN THE NORMALLY CLOSED SHUTOFF
I VALVE (LV13) IN RESPONSE TO A "START® COMMAND WITH PRE-START CONRITIONS

SATISFIED OR-TO A *COOL* COMMAND FOR AN UNCOMDITIOMAL START. :

{2) CANCELS QUTPUT SIGHAL {IN RESPONSE TO MPU #2) AND ALLOWS VALYE TO
L "CLOSE WHEN TURBINE SPEER APPROACHES 113 PLUS OR MINUS & PER CENT,
. 'fﬁ {2} CANCELS OQUTPUT SIGNAL {IN RESPONSE TO MPU #2} AND ALLOWS YALYE TO

CLASE WHEN TURBIKE SPEED APPROACHES 113 PLUS OR MINUS 8 PER CENT.
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REVISIONS 2 1d/26/88
SUBSYSTEM: AUXTLIARY POWER UNIT [A%U] _
LRU :APY CONTROLLER CRITICALITY OF THIS
ITEM NAME: ﬂPU CONTROLLER FAILURE MOOE:l/1
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FATLURE MOOE:

PREMATURE QUTPUT, CAUSING IMWADVERTENT APU RESTART {PRODYCES A SIGNAL TD
OPEN YALVE AFTER &M APU SHUTDOWN DR OURING A PLAMRED HOT RESTART PRIOR
TO COMPLETION OF THE 209 SECONL MANUAL GG INJECTOR COOLING).

MISSIDN PHASE:

PL PRELAUNCH
LD LIFT-OFF
o0 ON-ORBIT
0d DE-QORBIT

LS LANDING SAFENG

YEHICLE/PAYLOAD/XIT EFFECTIVITY: 102  COLUMBIA
: 1063 DISCDVERY
: 104  ATLANTIS

CAUSE:
INTERNAL PIECE-PART FAILURE, WIRE-TO-WIRE SHORT, COCKPIT SWITCH SHORT

£ CRITICALITY 1/1 DURING INTACT ABGRT ONLY? NO

P ——— e L L L L Lt o el findnin e

REDURDANCY SCREEN A} N/A

B) N/
C) N/A
PASS/FAIL RATIONALE: -
" .
B}
¢)
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A} SUBSYSTEM:

N0 EFFECT UHLESS DETONATION RESULTS DUE TO UNCODOLED HDT [NJECTOR FUEL

FPASSAGES. IF MINOR DETOMATION OCCURS, THE IMJECTOR MAY BE DAMAGED,
CAUSING ROUGK COMBUSTION. IF MAJOR DETONATION OCCURS, APU IS LOST WITH
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POSSIBLE FUEL SYSTEM RUFTURE.

{B) INTERFACING SUBSYSTEM(S): L
L0SS OF DNE HYDRAULIC SYSTEM, POSSIBLE LOSS OF ADJACENT-H&RDHARE L)

TO APU DETONATION,

(C) MISSION:
LOSS OF MISSION IF FAILURE OCCURS FOLLOWING ASCENT.

(0} CREW, VEHICLE, AND ELEMENT{S):
POSSIELE LOSS OF CREW/YEHICLE DUE T9 RAW FUEL IN AFT {FIRE} DR APY
RETONATION,

(E] FUNCTIONAL CRITICALITY EFFECTS:

FUEL ISOLATION VALVE CLOSURE IS ACCOMPLISHED IN A FEW SECGNDS FDL’DHIHG
APU SHUTDOWN. 00SSIBLE L0OSS OF CREW/VEHICLE IF FAILURE OCCURS PRIOR

TO CLOSURE GF ISCLATION VALVES. CLOSURE OF ISOLATION VALVES INHIBITS
TH1S FAILURE MOGE.

o A o e T — SRR SRR AR AR SR R T

T T T S S L R RSSO R A R e —_——

(A} DESIGN:

ELECTRICAL COMPONENTS 4FE REQUIRED TC BE CUALIFIED, PROPERLY DERATED
AND APPLIED PER HC201-0001, PARAGRAPH 3.3.2.2. MECHANICAL PARTS
SELECTED FROM NFODQ4-100. ELECTRICAL FARTS SELECTED FROM MFOQO4-400.
CONFORMAL COATING PER SUNDSTRAND SPEC CP 17.32-01, CLEANLINESS PER
MAD110-301. CONTROLLER VIBRATION DAMPED AT MOUNTING.

THE OPFL CALLS FOR GLASSIVATION FOR INTEGRATED CIRCUIT DIE, SIMWGLE SEAL
FOR TANTALUM WET SLUG CAPACITORS, ETC. DERATING OF EEE PARTS IS
EXPANDED BEYOND THE SIMPLISTIC (75% X RATED} REQUIREMEKTS 0F THE
CONTRACT.

{B) TEST: ..
CONTROLLER I3 FUNCTIONALLY TESTED BURING £TP. CONTROLLER IS SUBJECTED
TO AVT. CONTROLLER 15 THERMAL TESTED DURING ATP - RANGE 70 DEG F, 130
DEG F, 30 DEG F

CONTROLLER 15 QUALIFIED FOR QAVT, EM1, THERMAL VACUUM (-63 DEG F T0Q 165
DEG F, 80 K FT FOR 10 CYCLES). ADODITIONAL HUMICITY, FLIGHT VIBRATION,
AND THERMAL VACUUM TESTS ARf CONDUCTED FOR THE OPERATIONAL
CONFIGURATION.

ALL EEE PARTSRARE SUBJECTED TO SCREENING ARD BURN-IN TESTS 7O DETVECT
MARGINAL PARTS AND TO IHMDUCE THFANT MORTALITY FATLURES.

“HMRSD: APU. 1/2/3 CONTROLLER CHECKOUT THRU GROUND CONNECTION PERFORMED
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EVERY FLOW.

{C) INSPECTION:

RECEIVING INSPECTION .

VISUAL AND DIMENSIOMAL TNSPECTIONS ARE PERFORMED ON ALL INCOMING
PARTS. MATERIAL AKD PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
CLEAMLINESS IS VERIFIED BY LNSFEETIGM

ASSEMBLY/INSTALLATION -
MAHUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED &Y
INSPECTION, - '

CRITICAL PROCESSES
SOLODERING TO NHB 3304, 4{3#) IS VERIFIED BY IHSPEETIDH

TESTING ’
TEST EQUIPMENT AND TOOL CALIBRATTCN ARE VERIFIED BY INSPECTION. A7F IS
WITHNESSTD AND VERIFIED BY INSPECTION.

HANGL ING/PACKAG ING -
HANDLING, PACKAGING, STURHGE AND SHIPPING PROCEDURES ARE WERIFIED BY
INSPECTION. C

(D) FALLURE HISTORY: - . _
NO QUALIFICATION/FLIGHT FAILURES TO DATE, SANGAMD CAPACITGRS FAILED IN
ATP RESULTING IN ALL CAPACITORS BEING CHANGED QUT ({CAR ACD23E}.

ALTERNATE #2RT WAS SUBSTITUTED IN CONTROLLER, RESULTING IN ERRATIC
OUTPUT DURING VERICLE CHECKOUT {CAR AC2853). CIRCUIT WAS REDESIGKED
TO BE IMMUNE TO CDMPONENT MANUFACTURING VARIATIONS.

TWO INSTAMCES OF APU MOT RESTART HAVE BEEN RECORDED IN THE PROBLEM _
RESOLUTION AND CORRECTIVE ACTION {PRACA) SYSTEM. BOTH RESULTED IN
HYDRAZINE DETONATION WITH GAS GEMERATOR IHJECTDR TUEE AND GAS GENERATOR
VALVE MODULE DAMAGE. -

BHTH DCCURRED IN TEST STANDS, AND NEITHER WAS AN INADVERTENT RESTART,
HOWEVER, THESE INSTANCES ARE MENTIONED HERE BECAUSE THEY SHOW THE
EFFECTS OF A HOT RESTART.

THE FIRST {CAR ABO284) DCCURRENCE WAS AT JSC ON 3/24/78 AS A PART OF
DEVELOPMENT FESTIMG. CORRECTIVE ACTION INCLUDED CHANGING MISSION RULES
TO OPERATE APH'S CONTINUOUSLY THROUGHOUT AQA (ABORT ONCE AROUND), AMND
_;THUS MAKES A HOT RESTART UNNECESSARY.

AT THE TIME, THE APU IMJECTOR TEMPERATURE LIMIT FOR HOT RESTART WAS ALSD
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rEVISED TO A TIHPERATURE OF 430 DEG F. IN ADDITION, & FEASIZILITY STUDY

OF ACTIVE WATZIR COOLINS OF THE GAS STWERATOR TO GIUE THE APU AN

UNRESTRICTED HOT RESTART CAPABILITY Wal AUTAGRIZED.

THE SECCND [HSTANCE {ChR ABAZDS) COCCURRED AT JSC OM B/6/79 25 A_PART OF
FRECUALIFICATION TESTEING. CORRECTIVE AZTION AUTRORIZED THE ADDITIOM OF

- RH ACTIVE WATER COOLING SYSTEM TD COOL EOTH THE FUIL PUMP EKD THE EAS

GENE2ATOR VALVE MODULE AFTER APU ShUTDCWH,

OPERATIONAL USE:

{E)
CLOST TANK ISGLATION VALYD, THEN SHUT GFF CONTADLLER POWER.
_ APPROVALS -
PELIABILITY ENGINEERING: T. 2. BOLTZ REA. - )i« x/fo’%‘m e EF
DESIEN ENGINEER!NG L1 % WUNRDE Y R fefiéfﬁ{}
OUELIYY ENGINEZRING @ D, DESAl g 1) il Y B
KASA RELTABILITY : ; L s
KASA SUBSYSTEM MANAGER : 2

NASA QUALITY ASSURANCE :
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