. SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ELECT POWER DIST & CONT FMEA MO 05-6 -2345C -1 REV:05/16/88

ASSEMBLY :MAIN DC DIST ASSY 2 ABORT: RTLS CRIT.FUNC: 1E
B/N RX tV070-7642568 - CRIT. HDW: 2
B/N VENDOR: VEHICLE  lo2 103 104
QUANTITY :1- EFFECTIVITY: X X X

t:ONE, MAIN DC PHASE(S): PL Lo X 00 X DO X L=

iDISTR ASS5Y-3

A-PASE B-PALSE C- F.FLSS

PREPARED BY:

OEsS R PHILLIPS
REL M HOVE

gE J COURSEN

ITEM:
SHUNHT, Dt AMMETER, [(50MV, S500A) - FTUEL CELL 3 RETURN LINE

FUNCTION: . '
EENSEE LOAD CURRENT IN FUEL CELL 3 RETURN LINE AND FRDOVIDEE FROPCER-
TIONAL VOLTAGE TO THE AMMETER ELEMENT. 40VISA33R11

FATLITRE MODE:
OFENS, OFPEN ELEMENT

.CAUSE[E} :

STRUCTURAL TFAILURE, (MECHMNICAL STRESS, VIBRATION), CUNTAMINATION,
ELECTRICAL STRESS, THERMAL STRESS, PROCESSING ANOMALY

EFPECT(S) ON:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VENICLE {E)FUNCTIONAL
CRTTTCALITY EFFECT:

(A} 1LOSS OF MAIN DC BUS SOURCE FROM AFFECTED FUEL CELL.

(B) LOSS OF POWER TO AFFECTED BUS LOADS, ASSOCIATED INVERTERS AND 3
PHASE AC BUS SET. AFFECTED BUS LOADS INCLUDE FORWARD AND AFT OMS/RCS
AC MOTOR VALVES. ALSQ, DUE TO INTERRUPTION OF CIRCUIT FPATH BETWEEN
THE RETURN TERMINAL OF THE AFFECTED FUEL CELL POWER SECTION AND
ORBITER STRUCTURE GRCUND, A VOLTAGE DIFFERENCE MAY EXIST BETWEEN THE
POWER SECTION RETURN AND FUEL CELL STRUCTURE. 1F. THIS CONDITION
EXISTS, IT MAY RESULT IN CURRENT LEARAGE THROUGH AN ELECTROLYTE FILM
I REACTANT PASSAGES LEADING TO HEATING AND POSSIBLE IGNITION OF
INSULATCR PLATE OR FUEL CELL SEPARATOR MATERIAIS.

(€) EARLY MISSIDN TERMINATION ~ LAND AT NEXT PRIMARY LANDING SITE
CPPORTTUNITY.
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SHUTTLE CRITICAL ITFMS LIST - ORBITER

SUBSYSTEM :ELECT POWER DIST & CONT FMEA NO 05=6 -2345¢ =1 REV:05/14/88

EFPECT (S5} ON (CONTINUED) : :

(A} BUBSYSTEMN( B) INTERFACES (C) MISSION (D) CREW/VEHICLE (E) FUONCTIONAL
CRITICALITY EFFECT:

{D) NCO EFPECT FOR FIRST FAILURE. CRIT 1 FOR RTLS ABORT. IOSS OF ANY
AC BUS FRIOR TO OMS/RCS INTERCONNECT LEAVES RCS TANK ISOLATTON VALVE
OFEN DURING RTLS OMS FROPELLANT DUMP. BSINCE DUMPING OMS PROBELLANTS
THROUGR RCS5 JETS NORMALLY SUPPLIED FROM THE AFFECTED OFEN TANK
1SCLATION VALVE WOULD RESULT IN DUMPING RCS PROPELLANTS ALONG WITH OMS
PROPELLANTS, AND MANUALLY CLOSING THE ASSOCTATED MANIFOLD ISQLATION
VALVES APFTER THE OMS PROPELLANT DUMP BEGINS WOULD RENDER THOSE RQE
MANIFOLDS UNTSABLE POR ET SPFARATION, "SMART INTERCONNECTN EOFTWARE
(CR'S 59126E AND B9210B, EPFECTIVITY QI-88, 3T5-26) PROTECTS AGAINST
LOSS OF AFT RCS MANIFOLDS AY DESPLECTING THE AFFECTED RCS JETS FOR THE
OMS FROPELLANT DUMP. DISABLING HALF OF THE AFT RCS JETS fOR OMS
FROPELLANT DUMF REDUCES THE DUMP CAPABILITY AND MAY RESULT IN AN
INCOMPLETE CMS RTLS PROPELILANT DUMP WITH A POSSTBLE VIOLATION OF
LANDING CONSTRAINTS FOR WEIGHT AND/OR CENTER OF GRAVITY. '

(B) POSSIBLE 1OSS OF CREW/VEHICLE WITH SECCND FAIIURE VIA QNE OF THE
FOLLOWING SCENARIOS:

(1) SECOND PAILORE - LOSS OF SECOND MATN DC BUS, FUEL—CELL-TO<MALN
BUS CONTACTOR OR CURRENT SHUNT. RESULTS IN UNDERVOLTAGE GONDITION
TO CRITICAL LOADS DURING ASCENT CR ENTRY.

(2) SECOND FAILURE - FORWARD OR APT RCS LEAK DURING FIRST STAGE
WHICH PRECEDES THE LOSS OF MAIN DC BUS C. FOLLOWING A LEAK, ALL
FORWARD OR AFT RCS TANK AND MANIFOLD ISOLATION VALVES ARE CLOSED.
A SUBSEQUENT LDSS OF MAIN DC BUS C WILL RESULT IN THE RE-QPENING OF
NON-LEARKING RCS FPLOMBING FOR EXTERNAL TANK SEPARATION EEING
PRECLUDED. THE RESULT IS THE LOSS OF ALL FORWARKD OR AFT RCE JETS
AND POSSIDPLE RE-CONTACT WITH THE EXTERNAL TANK DURING SEPARATION.

{3) BECOND FATLORE - LOSS OF ABILITY TO CLOSE REACTANT VALVES TO
AFFECTED FUEL CELL RESULTING IN FIRE AND/OR EXPLOSION IN THE
AFFECTED FUEL CELL. P

IIBPOSITION & RATIOMALE:
(A)DESIGN (B)TEST }INSPECTION (D)FPAILIRE HISTORY (E)}OPERATIONAL TSE

A,B,C,D) DISDOSITION AND RATIONALE
'‘A) DESIGN

HE DC AMMETER SHUNT IS A LIGHTWEIGHT, EXTERNAL-INSTRUMENT-TYFE DEVICE
‘ROVIDING A 30 MV OUTFUT AT ITS 500 AMPERE CURRENT RATING.  THE
WEFLIER'S (WESTON) CONFIGURATION IS MODIFIED BY REMOVING THE SHUNT
'‘ASEPLATE AND MOUNTING THE SEUNT DIRECTLY ON THE MAIN DC DISTRIBUTION
ND CONTROL ASSEMBLY (MDCA} BASEPLATE.
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. SHUTTLE CRITICAL ITEMS LIET - CREBITER
SUBSYSTEM :ELECT POWER DIST & CONT FMEA HO 05-6 =-23450 -1 REV:iQS/Ll5/E8
{B) TEST
QUALIFICATION/CERTIFICATION

CERTIFICATION TESTING AND ANALYSIS ARE COOMPLETED AND APPROVED.
GUALIFIFED TO MI]~5-E£1B. CERTIFICATION TESTS INCLODE:

T o
CAUSED
a Fiece part failure d Machanical shock
b Contamination 4 Processing ancmaly
e Vibration f Thearmal stress
CAUSE CONTROL
TEST
a b c d e o
- w
VISUAL AND MECHANICAL EXAMYHATION b X )
VOLTAGE DROP X X
DIELECTRIC WITHSTAMNDING VOLTAGE X X
SUSTAINED LOAD X X
OVERLOAD CYCLING ' X X | %
MECHANICRI, SEOQCK X X
e — —/——— =

. . A
QUALIPICATION/CERTIFICATION TEST FERFORNED AT THE NEXT ASSEMBLY LFVEL
(MDCA) INCLODE:

T — . T e—

CAOSES .
2 FPlece part failure 4 Machanical shack
b cContamination & Frocessing anomaly
¢ Vibraticn f Thermal streas
CACDSE CONTROL -
TEST
a - [+ d - ) i _
P e — o ———
ACCEPTANCE X X X X X
QUAL/ACCEFTANCE (QAVT AT 0.067 g2/HZ) | % x| X
RANDOM VIEBRATION (0.023 qzégz, 84 MIN}| X X X
THERMAL VACUUM (75 TO 1468 + & CYCLES .
FOR 72 HOURS TOTAL) b4
DEESICN SHOQR (20G, 13 CROPS/AMIS) X
VISUAL EXAMINATION X1 X X
. e —
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SHEUTTLE CRITICAL ITIMS LIST - QRBITER .

SUBRSYSTEM :ELECT POWER DIST & CONT FMEA NO 05-6 ~=2345C -1 REV:Q5/16/88
(B) TEST (CORTINUED)
ACCEPTANCE AND SCREENING

AL, FROINOCTION TNITS ARE SUBJECTED TO 1002 SCREENING TESTS WHICH
INCLUDE:

—— A
CAUEE CONTROL
TEST
a -] - d & 3
S ———— b
VISUAL AND MECHANICAL EXAMINATION X X
CALIBRATION OF RESISTANCE X

ACCEPTANCE TEST AT THE NEXT ASSEMBLY (MATMN DC DISTRIBUTION AND CONTROL
ASSEMBLY) : : - '

e
TEST
a r
FUNCTIONAL X
CONTINUITY
INSULATION RESISTANCE
VIRRATION (0.04 g2/HZ) X
e e T — . T

GROUND TURNAROUND TEST

VERIFY ACTIVATION OF ORBITER MAIN DC BUS C FROM THE MAIN DUS ¢ &ROUND
SUPPLY. COMMAND THE ORBITER MAIN D& BUS C PONM, AND MONITOR THE
STIMULI COMMANDS, DISCRETE EVENTS, AND BUS VOLTAGE. TEST IS. PERFORMED
FOR ALL FLIGHTS.

(C}) INMSPECTION T .
RECEIVING INSPECTION (PAILORE CAUSE b,e)

RECEIVING INSFRCTION FERFORME VISUAL AND DIMENSIONAL EXAMINATIONS oOF
INCOMING PARTS. FAW MATERIAL CERTIFICATIONS ARE OBTAINED AND VERIFTED
BY RECEYVING INZPBCOTION.

CONTAMINATION CONTROL (PALLIRE CAUSE b)

PARTS ARE ASSEMBLED IN A LAMINAR FLOW MODULE WITHIN A CONTROLLED WORK
ARER. ' -
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYETEM :ELECT BOWER DIST & CONT FMEA NO 05=-8§ =2345C =1 REV:QE/16/58
{C) INSFECTION (CONTINUED)
ASSFMRLY /INSTALTATTION (FATLITRE CAUSE a,b,.w)

ASEEMBLY AND INSTALIATION CPERATIONS ARE MONITORED AND VERIFIED BY
INSPECTION.

CRITICAL PROCESSES (FAILDRE CAUSE b, a)

CRITICAL. FRCCESBES AND CERTIFICATIONS AREF MONITORED AND VERIFIED B8Y
INSPECTION. THE CRITICAL PROCESS IS SOLDERTNG.

TESTING

SCREENING TESTS ARE MONITORED AND VERIFIED BY INSPECTION. THE SCREENING
TESTE PERFPORMED ARE A VISUAL AND MECHRNICAL EXAMINATION AND A
CALIBRATICN OF RESISTANCE.

HANDLING/FPACEKAGING (FAILURE CAOSE =,d)

PACKAGING IS5 PERFORMED PER APPLICABLE REQUIREMENTS AND VERIFIED BY
INSPECTICHN.

'n} FAILURE HISTORY

THERE IS EXTENSIVE PRICR PROGRAH HEISTORY (APCLLO, SKYLAB). NO GENERIC
FATLURE MODES EXIST.

(E} OPERATIONAL USE
FOR FUEL CELL ELECTRICAL BOURCE LOSS, POWER CAN BE RESTORED WITH A MAIN
B)S TIE TC ANOTRER MAIN BUS. PRESENT FLIGHT RULES DO KOT PERMIT BUS

TIEING TO A DEAD BUS UNTIL AFTER SRB SEPARATION. ONBOARD FROCEDURES
MANAGE POWER FOR LOSS OF ONE FUEL CELL/MAIN DC BUS.
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