SHUTTLE CRITICAL ITEMS LIST - COREBITER
SUBSYSTIM :ELECT POWER DIST & CONT FMEA NO 08=6 =2132 =1 REV:i05/16/83

AESEMBLY :FWD PCA-1, 2, 2 CRIT.FUNC: 1R
F/N RI iVO070-763320, 340,360 CRIT. HDW: 2
B/N VENDOR: VEHICLE 1oz 103 i04
QUANTITY :9 _ EFFECTIVITY: X X £

tNINE PHASE(3): PL Lo X 00 X DO ¥ Ls

REDIINNDANCY SCREEN: A=PASE B-PASS C-DASS
: = - AFPROVED ASA) -
55M 4 iy

PREPARED BY:
DES R PHILLTPS

REL M HOVE Wl REL T\ Lt Akt L s
GE J  COURSEN OF ol ooy e
I'TEM:

CONTROL BUS, FORWARD POWER CONTROL ASSEMBLIES 1, 2, 3

PUNCTION:
: SUPPLLIES 28 V DC POWER FOR LOGIC LEVEL QONTROL OF CRITICAL ORBITER LOADS,
EACH CONTROL BUS (ABl, AB2, AB3, BCl, BCz, B3, CAl, CAZ, LA3) HAS THREE
REDUNDANT MAIN DC BUS POWER SOURCES SUPPLIED VIA TWO %-AMP RPC'S AND ONE
S=AMP FUSE IN SERIES WITH A DIODE AND A 10-AMP CTRCUIT BREAKER.

FAILORE MODE: y
LOSS OF POWER

CADSE (8) :
FIECE PART FAILURE, VIBRATION, FROCESSING ANOMALY

EFFECT(S) ON:
(A)SUBSYSTER (B) INTERFACES (C)MISSION (D) CREW/VEHICLE (E) FUNCTTIONAL
CRITICALITY EFFECT:

(A) LOSS OF ONE OF NINE CONTROL BUSES,

(B) LOSS OF REDUNDANT CONTROL BUS FOWER TO CRITICAL LOADS.
{C) POSSIELE EARLY MISSION TERMINATION.

{D) FIRST FAILURE - NO EFFECT.

(E)}) POSSIBLE LOSS OF CREW/VEHICLE DUE TG LOSS OF TWO OR MORE CONTROL
BUSES NECESSARY FOR THE OPERATION OF CRITICAL LOADS AFTER SECOND FATLURE
(LOSS OF ANOTHER COUNTROL BUS).
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DISPOSITION & BATIONALE:
(A)DEETGN (B)THEET (C)INSPECTION {D)FAILITRE EHEISTORY (E)OPERATIONAL USE:

(A,B,C,D} DISPOSITION AND RATIONALE
(A) DESTGH

THE ORABITER CONTROL BUSES ARE UNIQUE AMONG THE ELECTRICAL POWER BUSES.
THERE ARE NIME CONTROL EUSES, BACH ONE HAVING ALL TEREE MAIN RC BUSES AS
POWER SOURCES. THE CONTROL BUSES ARE NOT I1OCATED WITHIN ANY ONE ORBITER
I1LECTRICAL ASSEMBLY: THEY ARE DISTRIBUTED THROUGHOUT THE CREW COMPARTMENT.

T™WO OF THE THREE SOURCES FOR EACH CONTROL DBOS ORIGINATE FROM REMOTE POWER
CONTROLLER'E (RFC*'S) CONTAINED IN PORWARD POWER CONTROLLEZR ASSEMBLIES
(FPCA'S) . THERE ARE A TOTAL OF NINE S~AMP RPC'S (J PER FPCA] ACTING AS
CONTROL BUS SOURCES. THE CUTPFUT OF EACH RPC IS CONNECTED THROUGH DIQODES TO
TWo CUNTROL BUSES, ONE IN PANEL MAY3C TO PANEL 96, EACH CONTRGL BUS
CONSISTS, THEN, OF THE WIRING, CONNECTURE AND TERMINAL BOARDS USED TO ROUTE
THE HOS THROUGH THE VARIOUS PANELS. '

TEE THIRD SOURCE FOR BEACH CONTROL BUE OQRIGINATEE IN CIRCUIT BREAKER PANFL
R1%. . THREE l10=AMP CIRCUIT BREAKERS ON FANEL "R15 ARE USED TO CONTROL MATN
nDC BUS A, B AND C POWER. THE OUTPUT OF EACH OF THESE BREEAKERS IS ROUTED TC
PANEL Rz WHERE IT IS5 CONNECTED THROUGH DOIODES TO THEREEE 5-AMP FUSES. THE
OUTPUT OF BEACH FUSE IS THEN CONNECTED TC ONE OF THE NINE CONTROL BUSES AS
IT IS ROUTED THROUGH PANEL R2.

THE CONTROL BUS DESIGN RESULTS IN A VERY RELIABLE BUS STRUCTURE IN THAT AT
LEAST TWO WIRING BREARS ARE REQUIRED BEFORE POWER IS LOST TO ANY PORTION OF
THE DISTRIBUTED BUS. THE EFFECTS OF SEORTING THE CONTROL BIIS WIRING TO
GROUND (STRUCTURE] VARY SOMEWHAT DEPENDING ON WHERE AILONG THE OISTRIBUTED
BUUS THE SHORT OCCITRS. BECAUSE CF THE CURRENT=-LIMITING EFFECTS OF THE LONG
WIKE RUNS INVOLVED, IT IS LIKELY THAT AT LEAST SOME PORTICN OF A CONTROL
BUJS WILL REMAIN PFOWERED IN THE EVENT OF A SHORT.

THE WIRING, CONNECTORS AND TERMINAL BCARDS COMPRISING THE CONTROL RBUS ARE
ALL DESIGNED, FABRICATED, CERTIFIED AND INSTALIED IN ACCORDANCE WITH
APPLICABIE OHBITER REQUIREMENMTSE.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEN :ELECT POWER DIST & CONT FMEA NO 05-6 ~2132

(B} TEST
QUALIPICATION/CERTIFICATION

=1 REV:05/16/88

QUALIFICATICON/CERTIFICATION TESTS PERFORMED AT THE NEXT ASSEMELY LEVEL
(CREW COMPARTMENT PANELS) INCLUDE:

CAUSES

a Pisce part failure
b gContamination

c Vibration

RANDOM YIERATION (0.03 g</MZ,
-48 MINUTES/AXIS)

e ———
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d Mechanical shock
¢ FProcessing ancmaly
£ Tharnal strass

CAIOSE CONTROL

ACCEPTANCE AND SCREENING

'LCCEPTHC‘E TESTING AT THE NEXT ASSEMBLY (CREW COMFARTMENT PANELS)

INCLIODES @

CADESES

a Piece part failure
b Contamination

¢ Vibration

ISOLATION TEST (2 MEGOHMS)
FUNCTIONAL TEST

GROUND TURNAROUND TEST

w

d Mechanlcal shock
¢ Processing anomaly
£ Thermal stress v

CAISE CONTRCL

VERIFY CONTROL BUS SOURCES BY MONITORING CIRCUIT BREAKER POSITIONS, POWER

ETIMULLI CUMMANDS, DISCRETE EVENTS,

ALL PLIGHTS.

() INSPECTION

AND BUS VOLTAGEES. TEST IS5 PERFORMED FOR

RECEIVING INSPFECTION (FAILURE CAUSE a)

RECEIVING INSPECTICN FERFORMS VISUAL AND DIMENSICHAL
INCOMING FPARTS. TEST REPFORTS

MATERIALS AND PHYSICAL FROPERTIES.
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{C) INSPECTIDN (CONTINUEL)
CONTAMINATION CONTROL (FATLDRE CAUSE b)
A GOOD HOUSEXEEPING AREA IS VERIFIED FOR ASSEMBLY. THE CONTACT SURFACES OF
ALL ELECTRICAL TERMINATIONS ARE VERIFIED TO BE FREE OF ALL FOREIGN MATTER.
ASSEMBLIES ARE VERIFIED TO BE FREE COF CHIPS, LOOSE HARDWARE, OIL, GEEASE,
CER OTHER FOREIGN MATTER, AND QUALITY CONTROL (QC) INSFECTION IS PRERFORMED
PRIOR TO FINAL CLDSE QUT OF THE UNITS.
ASSEMBLY/INSTALLATION (FAILIURE CAUSE a,b, =)
ASSEMBLY PROCESSEEI ARE NOWITORED AND CONTROLIED BY MIODI03-0029 WHICH
ESTABLISHES THE REQUIRED TECHNIQUES MOP ALL PHASES OF BOX COMPONENT AND
HARNESS FABRRICATION. DETAILED INSPECTION IS PERFORMED ON PARTE PRICRE TC
THE NEXT ASSEMBLY OPERATION. WIRE AND CABLFE FREPARATION AND PROPER HARNESS
FABRICATION ARE VERIFIED. TORQUE WALUES APPLIED AND TORQUE TOOL NUMBERS
ARE RECORDED IN THE MANUFACTIRING OPERATION RECORDS.
CRITICAL PROCESSER (FATIORE CAOSE b,ea)
ALL <CRITICAL PROCESSEIS AND CERTIFICATIONS ARE MONITORED AND VERIFIED BY
INSPECTION. ~ THE CRITICAL PROCESSES ARE SOLDERING, CRIMPING, CONFORMAL
COATING, POTTING AND ELECTRICAL BONDING.
TESTING

TEE ACCEFTANCE TEST PROCEDURE I3 OQBSERVED AND VERIFLED BY QC, INCLUDING
FRE-TEST, FUNCTIOMAL AND VIBRATION.

HANDLING/PACKAGING {FAILDRE CADSE c,d)

PARTS PACKAGED AND FPROTECTED ARE VERIFIED BY INSFECTION TO AFFLICABLE
REQUIREMENTS.

(D) FAILURE HISTORY

TEERE HAVE BEEN NO FAIUITRES OF A CONTROL BUS IF¥ THME SHUTTLE ORBITER
PROGRAM .

(E) COPERATIONAL USE
NONE
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