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SHUTTLE CRITICAL ITEMS LIST - OREBITER

SURSYESTEM :ELECT FPOWER DIST & CONT FMEM WO O5=6 —Z2330 -1 REV:053/03/BE

ASSEMBLY :AFT LCA 3 ' CRIT.FUNC: 1R
B/N RI :RER54 L75000AR ORIT. HDW: 3
B/N VENDOR: _ VENICLE 102 102  1lo4
QUANTITY 4 EFFECTIVITY: X X X

: FOUR PHASE(S): PL X LO X a0 DO LS

REDUNDANCY SCREEN: A~PASS B-FAIL C=PASS
PREEARED BY: RY ; (HASA) :

DES R PHILLIFS

REL H HOVE
QE g COURSEN
ITEM:

RESISTOR, WIRE WQUND, 7.5K OHMS -~ ORE/SRB DC BUS POWER COUWTIROL

FOHCTION: ,
SERVES AS THE SENSING PORTION (GROUMD LEG) OF A VOLTAGE DIVIDER
NETWORE FOR SENSIMNG SRE JC BUS VOLTAGE rOR CONTROL OF SWITCHING
REDUNDANT ORBITER FOWER SOURCE TO SRB DS BUS. SeVIGRIZIRIB{(ZT),
J59(25, Sa, 57)

FATLURE MCOLDE;
GPEN

CAUSE(S) :
STEUCTURAL FAILURE, (MECHANICAL STRESS, VIERATION), CONTAMINWATION,
THERMAL STRESS, ELECTRICAL STRESS, PROCESSING AROMALY

EFFECT(S) ON:
{A)SUBSYSTEM (B)INTERFACES (C)MISSION {D}CREW/VEHICLE (E)FUNCTIONAL
CRITICALITY EFFECT:

(A) TIRST FAILURE = NG EFFECT. Loss OF VOLTAGE DIVIDER TO DETECT LOW
VOLTAGE ON A SRE DO BUS.

(B) INCORRECT SENSING (INDICATES EIGHER THAN ACTUAL VOLTAGE) 4F
ASSOCIATED SRB DC BUS VOLTAGE. LOSS OF REDUNDANGCY FOR ONE OF TWO SRB
DC BUSES IF PRTMARY POWER FEED FROM THE ORBITER T0O THE AFFECTED SREB DO
BUS FAILS TC A LOW VOLTARGE CONDITION.

{C,D} FIRST FAILURE -~ NO EFFECT. THIS CONDITION WILL NQOT RESULT IN

INADVERTENT SWITCHING CF SRE DC BUS TO ALTERHNATE S0URCE OR LOSS CF ANY
ERE DL BUS. ’
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'FECT (5] ON (CONTINUED) ! .
(A)SUBSYSTEM (B)INTERFACES (Q)MISSION (D)CREW/VEHICLE (E)FUNCTIONAL
CRITICALITY EFFECT:

{(E) POSEIBLE LOSS COF EREHF?!HICﬁE DUE TC LOSS OF TWC SRB DC BUSES
CURIKG FIRST STAGE VIA THE FOLLOWING SCENARIG!

fl) ERESISTCR FATLS OPEN.

{2] LOW VOLTAGE ON ASSOCIATED FRIMARY QRB/SEB DC BUS SOURCE
RESULTING IN LOSS OF THAT SRE DC BUS DUE TQ LOSS OF SWITCH OVER
CAPARILITY CAUSED BY IMPROPER SEMNSING.

{3} LOSS OF SECOND DC BUS ON THE SAME SRB.

E5 OF TWQ SREBE BUSES RESULTS IN L0OSS OF THRUST VECTCR CONTROL FOR THZ
FECTED SRE A5 WELL AS SEB RATE GYRG FLIGHT CONTROL DATAR. TFAILS "BV
FEEN BECAUSE IMFROPER SENSING WILL NOT BE MANIFESTED UNLESS THE
SOCIATED PRIMARY SRE DC BUS FAILS.

SFOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTCRY (Z)GPERATIONAL USE:

 EB,C,D) DISPASITION AND RATIONALE:
) DESIGH

£ RBR54 RESISTOR IS A 1/4 WATT FIXZID RESISTOR WITH A WIRE WOQUND

SMENT. THE DEVICE IS5 AN "ACCURATE"™ (9.10% TCLERANCE) DEVICE WITH

[AL LEADS CAPABLE OF FULL=-LGAD QPERATION UP TO 125 ©2 AMBIENT
YPERATURE AND DERATED LINEARLY TO ZERC LOAD AT 145 9C AMBIENT. THE
315TORS HAVE & FAJLURE RATE OF .01% PER 1,000 HOURS. THIS FAILURE

PE I5 ESTABLISHED AT §0% CONFIDENGE ON THE BASIS OF LIFE TESTS
SFMIESIBLE RESISTANCE CHANGE IS +/= 0.23% + 0.01 0OHMS}. THE PART IS
ALIFIED TO MEET THE REQUIREMENTS OF MIL-R-39003%/3. THE APPLICATION IS
S0 ANALYZED TO ASSURE CUMPLIAMCE WITH THE 50% DERATING CRITERIA OF THT
3ITER FROQJECT PARTS LIST.

Q55 - 272




. SUBSYSTEM
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(B) TEST

:ELECT POWER DIST & CONT FMEA HO DE=6

=2330 =1 EEVIO5/02/88

THE FOLLOWING TESTS ARE PERFORMED ON A SAMPLE GF THE MANUTACTURER'S
PRODUCT TO QUALIFY THE FRODUCT TC THE SFECIFICATICON: -

CATISES

@ Structural failura = Elactrical strass
Mechanical stress ) d Thermal stress
Vibration e FProcessing ancmaly

b Contaminaticn

TEET / INSPECTION

CAUSE CONTRCL F

CONDITIOGHING

DC RESIETANCE

VISUAL AND MECHANYCAL EXAMINATION
ESHORT=TIME OVERLOAD .-
TEMFERATURE CYCLING
SOLDERAEILITY

SALT WATER IMMERSION CYCLING
DIELECTRIC WITHSTANDING VQLTAGE
TERMINAL STRENGTH

INSULATION RESISTANCE

MOISTURE RESISTANCE

RESISTANCE TO SQLDERING HEAT
SHOCK

VIBRATION

RESISTANCE-TEMPERATURE CHARARCTERISTIC

LOW TEMPERATURE STORAGE
LOW TEMFERATURE CPERATION
LIFE

TNGUS

RESISTANCE TO SOLVENTS
HIZGH TEMFERATURE EXPOSURE

— o e

QUALIFICATION TESTE
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B) TEST (CONTINUED)

HE FOLLOWING TESTS ARE PERFORMED ON A SAMPLE OF PARTZ FROM EACH LOT TO
FMONSTRATE QUALIFICATION.

CROSES
a Structural failure & Electrical strass
Machanical ztrgse d Thermal strecss
Virration & Processing ancmaly
b Contanination il
- CAUSE CONTROL
TEST / INSPESTION
a B [ = | e
o e ——
VISUAL AND MECHANICAL INSPECTION X X
SHORT-TIME OVERLOAD X X
THERMAI SHOCK X X =
RESISTANCE-TEMFERATURE CHARACTERISTIC X X X
SOLOERABTIITY X x
INSULATION RESISTANCE x e 4 X
MOISTURE RESISTAMCE X : X
DIELECTRIC WITHETANDING VOLTASE X = X
TERMINAI. STRENGTH X X
RESISTANCE TO SCLVENTS X X
— —_—— — e e——

QUALIFICATIONR TESTS (LOT SAMPLE)

18TS AND INSPECTIONS PERFORMED ON A FERIODIC BASIS AS A PART OF
JIALIFICATION ARE:

B ——————, ——

TEST / INSPECTICH

1]
=2
4]
=1
f

_— — e —— e ——
IIFE X o b4
LOW TEMPERATURE STORAGE X
LOW TEMPERATURE QPERATTION X x
RESISTANCE To SOLVENTS

SALT WATER IMMERSION CYCLING
DIELECTRIC WITHETAMDING VALTAGE
TERMINAL STRENGTH

DC RESISTANCE

VISUAL AND MECHANICAL INSFECTION
SHORT-TIME OVERLOAD X
TEMPERATURE CYCLING X
RESISTANCE TO SCLDERING HEAT
SHOCK

VIBRATION

HIGH TEMPERATURE EXFOSURE X X
— ———

QUALTFICATION TESTS (PERIODIC)

oW MK
L

g
-
P4 D bl b B D BG D Pl b bl M bt B B

058 - 274



SHUTTLE CRITICAL ITEME LIST - ORRBITER

SUEBSYSTEM :ELFCT POWER DIST & CONT FMEA HO Q5-4 2 ~2320 =1 REVIO5/06/58

(B} TEST (CONTINUED}

- |
CAGSES ) .
a Structural fallure c Electrical stress
Mechanical Rtress 4 Thermal stress
¥ibration a Processing anomaly
b Contamination
CATOSE SONTROL
TEST / INSPECTION
A b c d -
FOWNEE CONDITIOHNING X X
OC RESTSTANCE x xX

QUALITY ASSEURANCE TESTES (ALL DEVICES)
GROUND TURNAROUND TEST
qOUE PERFOBMID DUE TO RKIESK ASSCOCTIATEDR WITH RECQUIRED TZST.
{C)} INSPECIION

THE PART HAS REQUIRED INSPECTION TDURING MANUFACTURING PROCESS IW
ACCORDANCE WITH THE REQUIREMENTS OF MIL-R-3%005. IN ADDITICON, THE PART
SUPPLIER IS5 EEQUIRED TO HAVE QUALITY CONTROL PRACTICES IN ACCORDANCE WITH
THE EREQUIREMENTS OF MIL-R=39005 AND IN ADDITICH, THE PART SUFPLIER IS
REQUIRED TO HAVE A RELTABILITY PROGRAM IN ACCORDANCE WITH TFE REQUIREMENTS
OF MIL-STD-720. THE REQUIREMENTS ARE T ASSURE ALEQUATE FROCESS CONTROLS
AFE IMPOSED RBY THE PART SUPPLIER ON THE PARTS MANUFACTURING PROCESS. THE
PROCESSEE AND CONTROLS ARE ROUTINELY REVIEWED AND AFPFROVED BY THE
QUALIFYING ACENCY [DEFEN3SE ELECTRONIC SUPPLY CEHTER).

RECEIVING INSPECTION (FAILURE CAUSE a,b,a)

INSPECTION OF INCOMING MATERIALS, -OTILITIES AND IN-WORK FPROCESSES
(PACKAGES, WIRE, WATER PURIFICATION) IS REQUIRED OF THE PART SUPPLIER.

CLEANLINEESS CONTROL (FAILURE CAUSE b) o
THE PART SUFPLIER IS REQUIRED TO HAVE CLEANLINESS AND ATMOSEHERE CONTROI, IN
CRITICAL WORK AFEAS TO THE REQUIREMENTE QF FED-STD-20%9.

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

THE PART SUPPLIER IS REQUIRED TO HAVE TRACEABILITY (DESCRIETION OF
FRODUCTION PROCESS AND CONTROLS, QUALITY CONTROL INSPECTION DOCTMENTATION,
DATE OF SUBMTISSTON, INSPECTION CRITERIA, FINAL LOT DISPOSITION AND RECORDS
RETENTION) . THE MANUFACTURER IS ALSC REQUIRED T0 SUBMIT A FPROGRAM PLAN
ESTABLISHING A MANUFACTURING FLOW CHART, A FUNCTIONAL ORGANIZATION CHART,
INTERNAL AUDIT ACTIVITIES AND EXAMPLES OF DESIGN, MATERIAL EQUIPMENT
STANDARDS AND PROCESS INSTRUCTIONS FOR APPROVAL BY THE OUALIFYING AGENCY.
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't INSPECTION (CONTINUED)
ITICAL PROCEZSES [FAILITRE CTAUSE a, &)

E PART SUFFLIER MOST HAVE REQUIREMENTS AND CONTROLE ON MATERIALS
EPARATION: BONDING CRITERIA: REWORE CRITERIA] DESIGH, PROCESSING,
HUFACTURING, TESTING, AND INSPECTION LDOCUMENTATION AND CHANGE CONTROL:
RESOUNNEL TRAINING; FAILURE/DEFECT ANALYSIS AND CORRECTIVE ACTIGH; AND
VENTORY COMTROL.

STING (FAILURE CAUSE a,b,c,d,&)

E PART SUPPLIER MUST HAVE TEST EQUIFMENT MAINTENANCE AND CALIBRATION
NTROLS WHICH COMPLY WITH THE REQUIREMENTS OF MIL~S5TD-45662 AND HAVE
EN APPFROVED BY THE QUALIFYING ARGEKCY.

HDLING/PACEAGING (FATLURE CAUSE a)

NDLIRG FROCEDURES MUST PROVIDE PHYSICRL PROTECTION OF MATERIALS

RING ALL SEQUENCES OF PRODUCTION AND INSPECTIGN. ASSEMBLED PARTS ART
YSICALLY PROTECTED DURING TESTING AND QUALITY CONFOQRMANZE INSPECTIONS.
SEAGE OF PARTS IS IN A CONTRQLLED APEXR, REQUIRING AUTHORIZATICH FOR
MOVAL FROM THE AREA AND PREPARATION FOR SHIFPMENT.

]  TFAILURE HISTORY

JTTLE PROGRAM PART FAILURE HISTORY INDICATES HO REPQRTED FAILURES FOR
[2 DEVICE TYPE. 2 REVIEW OF GIDEP PRIOR MILITARY PART FAILURT HISTORY
JEALE NO UNCORRECTED GENERIC ISBUES EXIST.

J  OFERATIOMAL TISE

JE
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