SHUTTLE CRITICAL ITEMS LIST -~ ORBITER
&T.IBSYSTEH :ELECT POWER DIST & CONT FMEA KC Q5= =23453A -1 REV:Q5/16/88

ASSEMELY :MAIK DC DIST ASSY 1 ABORT: RTLS,TAL cRIT.FURC: 1R
B/N RI 1V070-764258 CRIT. HDW: 2
¥/N VENDOR!: VEHICLE 102 12 104
QUANTITY :1 EFFECTIVITY: X X - X

fONE, MAIN DC PHAEE(S): PL Lo X 00 X DO X 1<

:OISTRE ASSY-1

PREFARED EBY:

DES R PHILLIPS
REL M HOVE

QE J COURSEN
ITEN:

SHUNT, P AMMETER, (50MV, 500A) — FUEL CELL 1 RETURN LINE

FONCTION:
SENSES LOAD CURRENT IN FUEL CELL 1 RETURN LINE AND PROVIDES PROPOR-
TIONAL VOLTAGE TD THE AMMETER ELEMENT. 40V76A31RI11

FAILDRE MODE:
OPERS, QFEN ELEMENT

USE(S) : ' -
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSING ANCMALY, THERMAL STRESS :

EFFECT(5) ON:
(A)SUBSYSTEM (B)INTERFACES (C)MISSION ([D)CREW/VEHICLE (%) FUNCTIONAL
CRITTICAIITY EFFECT:

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

(B) LoSs OF POWER TO AFFECTED BUS LOADS, ASSOCIATED INVERTERS AND 2
PHASE AC BUS BSET. THE AFFECTED AFT RCS AC MOTOR VALVES LANNOT BE
OPERATED PCR OMS/RCS INTERCONWECT OR CROSSFEED ALSO, NEITHER OF TWO
SERIES HELIOM ELOWDOWN VALVES CAN BE OFENED. ALSQ, DUE. TOD
INTERRUPTION OF CIRCUIT PATH BETWEEN THE RETURN TERMINAL OF THE
AFFECTED FUEL CELL POWER SECTION AND ORBITER STRUCTURE GROUND, &
VOLTAGE DIFFERENCE MAY EXIST BETWEEN THE POWER SECTION RETURN AND FUEL
CELL STRUCTURE. IF THIS CONDITION EXISTS, IT MAY RESULT IN CURRENT
LEAKAGE THROUGH AN ELECTROLYTE FILM IN REACTANT PASSAGES LTADING TO
HEATING AND POSSIBLE IGNITION OF INEULATOR PLATE OR FUFL CELL
SEPARATOR PLATE MATERIALS.

(C} EARLY MISSION TERMINATION - LAND AT NEXT PRIMARY LANDING SITE
OPPORTUNITY.
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SHUTTLE CRITICAL ITEMS LIST -~ QRBITER
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EFYFECT(S) ON (CONTINUED) :
(A)SURSYSTEM (B) INTERFPACES (C)MISSION (D)CREN/VEEICLE (E)FUNCTIONAL
CRITICALITY EFFRCT: )

(D) FIRST FAILURE - NO EFFECT. CRIT 1 FOR RTLS BECAUSE LOSS OF ANY AC
BUS PRTIOR TO OMS/RCS INTERCONNECT LEAVES RCS TANK ISOLATION VALVE OREN
DORING RTLS oM5 FPROFELLANT DUME. SINCE DXMPING OMS FROPELLANTS
THROUGH RCS JETE NORMALLY BSUPPLIED FROM THE AFFECTED OPEN TANE

PROPELLANTS, AND MANUALLY CLOSING THE ASSOCIATED MANIFOLD ISOLATICN
VALVES AFTER THE OMS FROFELLANT DUMP BEGINS WOULD RENDER THOSE RCS
MANIFQLDS UNUSABLE FOR ET SEPARATION, "SMART INTERCONNEST® SOPTWARE
(CR'S 59126H AND B9210B, EFFECTIVITY 0I-8B, 8TS$-26) PROTECTS AGAINST
1053 OF AFT RCS MANIFOLDS BY DESELECTING THE AFPECTED RCS JETS FOR THE
OMS PROPELLANT DOMP. DISABLING HALF OF THE AFT RCS JETS FCR OMS
FROPELLANT DUMP REDUCES THE DUMP CAPABILITY AND MAY RESULT IN AN
INCOMFLETE OMS RTLS PROPELLANT DUMP WITH A POSSIBLE VIOLATION QF
LANDING CONSTRAINTS FOR WEIGHT AND/OR CENTER OF GRAVITY. ALSS CRIT 1
FOR RTLS AND TAL BECADSE HELIUM BLOWDOWN VALVES CANNOT BE QOFENED.
BOTH HELTUM SUPPLY BLOWDOWN VALVES MUST OPEN, FAILURE TO QPEN EITHER
SERIES VALVE AFTER MECO COULD FPREVENT PURGE OF AFT FUSELAGE
COMPARTMENT, LH2/102 UMBILICAL CAVITIES AND APD OMS PORS, ALLOWING
ACCUMULATION OF PROFELLANTS WITH POSSIBLE FIRE AND EXPLOSION RESULTING
IN PROBABLE LOSS OF CREW AND VEHICLE (REF. 05-6J=2050-1, 03-1=-0233-3).

(E) POSEIBLE LOSS OF CREW/VEHICLE DUE TO LOSS OF SECOND MAIN DC BUS,
FUEL CELL/MAIN BEUS CONTACTOR, OR CURRENT SHUNT OURING ASCENT OR ENTRY
RESULTING IN UNDERVOLTAGE SONDITION TO CRITICAL LOADS. ALSO FOSSIBLE
LSS OF CREW/VERICLE AFPTER SECOND FAILIRE (OS5 QF ABILITY TU CLOSE
REACTANT VALVES TO AFFECTED FUEL CELL) DUE TC FIRE AND/OR EXPLOSICON IN
THE AFFECTED FUEL CELL.

JISFOSITION & RATIONALE:
(A)DESIGN (B)TEST (C) INSPECTION (D) FAILURE EISTORY (E)OPERATICNAL USE

(A,B,C,D) DISPCSITION AND RATIORALE -
(A} DESIGN . Cs

ME DC AMMETER SHUNT IS A LIGHTWEIGHT, EXTERNAL-INSTRUMENT=TYPE DEVICE
'ROVIDING A 50 MV OUTPUT AT ITS G500 AMPERE CURRENT ERATING. THE
WFPLIER'S (WESTON) CONPIGURATION IS MODIFIED BY REMOVING THE SHEUNT
ASEPLATE AND MOUNTING THE SHUNT DIRECTLY ON THE MAIN DC DISTRIBUTION
ND CONTROL ASSEMELY (MDCA) BASEPLATE.

'‘B} TEST

WALTFICATION CERTIFICATICN

‘ERTIFICATYON TESTING AND ANALYSIS ARE COMPLETED AND APPROVED.
IUALTFIED TQ MIL~5-61B. CERTIFICATION TESTS INCLUDE:
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{B)] TEST {(CONTINUED)

e — ———
CAOSES
a Piece part failure d Machanical shock
b Contamination a Processing ancmaly
¢ Vibkration f Tharmal stre=sx
CAITSE CONTROL
TEST

-]
o
Q
&
]
2]

VISUAL AND MECHANICAL EXAMINATION
VOLTAGE DROP
DIELECTRIC WITHSTANDING VOLTAGE
SUSTAINED LOAD
OVERLGAD CYCLING £

MECHANTLAL SHOCK X X
L m%ﬁ

QUALTPICATION/CERTIPICATION TEST PERPORMED AT THE NEXT ASSEMBLY LEVEL
(NDCA) INCLOUDE:

CATTSES :
a Place part railure 4 Mechanical ahock
b Contamination % Proceseing anomaly

A P —
X
R
X
X
X

200 N0 M W

& vVibration . £ Tharmal =trass
CAUSE CONTROL
TEST
_ a | b c d = hf
ACCEPTANCE x| x| x X | x
QUAL/ACCEPTANCE (QAVT AT D.067 g¥/HZ) | X x| X
RANDOM VIERATION (0.023 g2/HZ, 8¢ MIN)| X X X
THEFRMAL VACUUM (75 TO 165 9F, & CYCLZES —
FOR 72 ROURS TOTAL) X
DESIGN SHOCK (20G, 3 DROPS/AXIS) X -
VISUAL EXAMINATION X | x by

mmm

ACCEPTANCE AND SCREENING

IH&FL FRODUCTION UNITS ARE SUBJTECTED TC 1D40% SCREENING TESTS WHICH

VISUAL AND MECHANICAL EXAMTNATION
CALIERATION OF RESISTANCE
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SUBSYSTEM :ZLECT POWER DIST & CONT FMEA HO 05-6 =2345A -1 REV:QS/16&/HS
{B) TEST [CONTINUED)

ACCEPTARCE TEST AT THE NEXT ASSENBLY (MAIN DC DISTRIBUTION AND CONTROL
ASSEMBLY): : -

B

FUNCTIONAL x 4 X
CONTINUITY X X
INSULATION RERISTANCE X x
VIBRATION (0.04 g2/HZ) X X

GROUHD TOURHARDUND TEST

VERIFY ACTIVATION OF ORBITER MAIN DC BUS A FROM THE MAIN BUS A GROUND
SUPPLY. COMMAND THE ORBITER MAIN DO BOSE A "ON™, AND MONITOE THE
STIMULI COMMANDS, DISCRETE EVENTS, AND BUS VDLTAGE. TEEST IS PERFORMED
FOR ALL FLIGHTS.

{C) INSPECTION

RECEIVING INSPECYTICH (PAILDRE CADSE b,=)}

RECEIVING INSPECTION PERFPORMS VISUAL AND DIMENSIONAL EXAMINATIONS OF
INCOMING PARTS. BRAW MATERTAL CERTIFICATIONS ARE OBTAINED AND VERIFIED
BY RECEIVING INSFECTION.

CONTAMINATION CONTROL (FAILORE CAOSE b)

PARTS ARE ASSEMBLED IN A LAMINAR FLOW MODULE WITHIN A CONTROLLED WORK

ASSEMBLY /THSTALIATION (FAILURE CAUSE a,b,e)

ASSEMBLY AND INSTALLATION OPERATIONS ARE MONITORED AND VERIFIED BY
INSPECTION.

CRITICAL FROCESSES (FALLURE CAUSE b,a)

CRITICAL PROCESSES AND CERTIFICATIONS ARE MONITORED AND VERIFIED BY
INSPECTION. THE CRITICAL PROCESS IS SOLDERING.

TEETING

SCREENING TESTS ARE MORITORED AND VERIFIED BY INSPECTION. THE SCREENING

TESTS PERFORMED ARE A VISUAL AND MECHANICAL EXAMINATION AND A
CALIBRATION OF RESISTANCE. .
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{¢} INSPECTION (CONTINUED)
mnmsfmﬂ!'mﬁmﬁ (FAILURE CAUSE c<,d) . -

PACKAGING IS PERFCRMED PER APPLICABLE REQUIREMENTS AND VERIFIED BY
INSFECTION .

(D} TFAIILORE HISTORY

THERE I8 EXTENSIVE FRIOR FROGRAM HISTORY (APCQLLO, SKYLARB). NKQ GENERIC
FATIDRE MODES EXIST.

{E) CFERATIONAL USE
FOR FUEL CELL !LECT'RIQAL SOURCE LOSE, POWER CAN BE RESTOQRED WITH A MAIN
BOS TIE TO ANOTHER MAIN EBUS. FRESFNT FLIGHT RULES DO NOT PERMIT BUS

TIEING T0 A DEAD BUS UNTIL AFTER SRB SEPARATION. ONBOARD PROCEDURES
MANAGE POWER FOR LOSE OF ONE FUEL CELL/MAIN DC EUS.
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