U.s. Govit

SAUTTLE QRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSEIS FMEA NO.: 05-2MD—00005 REV: 11 Jul 89

ASSTMELY : Shelter
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FUNCTION: Moniters AZ/IME subsystem for preper cperation; generatee alarm ans
causes shutdown of MSRIS-MD if AZ/IME RF cutout is lost or is errcnecus.

FAIIIRE MCE: AZ/DME quidance RF outmut is operating Frxerly, but AZ/OF
M/BITE fails in a way indicating erronecus AZ/DME RF cutout, causing
alarm ard MSELS smrt-down.

CAUSE(S) :

with IR Designator Ne.,

I Ne.:

A Shelter IRJ fails due to piece part electrical failure. The
[RU’s which can cause this fzilure mode (05-2MD-00009) are listad belgcw,

160
322
324
225
230
5350
580
710
g20

IRJ P/N:

501825
517076
517079
517081
517082
502332
502146
817080
518007

LT P/N, amd 18J Neme:
IXJ Name:

Power Suoly

Panel, Entrares, Signal

Cables, Interconn, Intericr (inside Shl:r)
Harness, Rack

Cotrol Mmitor

rield Monitor Circuits, Azimoth/IME

ME Unit

Cables, Intercam, Extermal (to/from Shltr)
Assy, RF (Switchirg)

EXTECT(S) : (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

(A/B) All RF autput from the Shelter ceases, due to MSELS shutdown.

(C) No effect.

(D) FPossible loss of Crew/Vehicle due to degradation of the terminal ares
approach and lamding functions.
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DISFCSTICN AND RATIONALE:
(A) DESIGN (B) TEST (C) INSPECTION (D) FATIURE HISTORY (E) OPERATICNAL USE

(A) - DESIGN

IMEA, electrical amd thermal aralysis, sneak circuit analysis, worst case
studies, tolerance analysis, ete. which resulted in direct izpact of. the
design. :

The design was approved via the formal NASA-Eaton PIR, CCR, KA, FCA ard
certification process.

(B)~ IEST
‘IhebﬁELSprcgramcnnsistsofanequipren:cmfidem:ebuﬁd-up arproach
starting from 100% screening of cpcnents (burn-in and ervirvrmental
test). Envircrmental testirg of SRU’s ard 100% tameratire /visrarion
tests at the IR ard equipment rack-level.

In plamt ATP for functianal performance verificatien and workmarship will
beperforredarﬂwiﬂxessedbyE‘atm, NASA amd AFPRO on all [RUs and again
at system lgvel.

Site testing ard certification will be performed cn each system after
installatien. Anrmal flight tests are corchuctad to demonstrata centimed
system camatibility,

Growd Twrnarourd Test - Verify cperation of the MSELS Grourd Station
Ericr to each Orbiter lardirgy.
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(D)=

INSPOCTION

iv 7
Receiving inspection verifies all incoming parts and materials, including
the performance of visual ard dimensional examinations. ALl electrical,
mechanical ard raw material records that certify materials am physical
properties per drawing/specification requirements are retained by
receiving inspection as required by contract.

Assembly/Installation .
All detailed inspections are plamned ait by the methedization departrent
for all new builds, spares ard repairs for the MSELS Programs.
Inspection points are designated to permit inspecticn before the
applicable portions of the assembly became imaccessible ard prior to the
next assambly cperation.

Sritical Processes

All processes and certifications are mnitored amd verified by
inspestion. The critical processes are soldering, confermal coating,
torquing ard boresiting, applicatien of achesives/sealamts amd
application of chemical £ilm.

Testing o

All parts cf the ATP are cbserved and verified by GA.

All parts ard assemblies are protectad from damace Cr cortamination Srom
the point of receiving inspection ¢o final shimment, through nethods
detailed in a demmentad procedire. This handling procedure is in effact
for 2ll newly built hardware ag well as fer repalr wnits. QA audits
canformance to this procectre in accordance with its irmtermal audic
schedule, a:ﬁallareasaremideredmﬁercmti:mmsawitbymwi::
respect 1o material hardling. The maintenance of electrestatic discharce
prevertion metheds is verified by QA throxgh pericdic audits., 211
hardwareitmsarepacmqaiardpmtectadmrdingtoc:mtmct
recuirements ard are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shipping document.

Rilwre History
All field and flight failures were reviewed and there have been no
reparted fajlures in the MSEBLS-MD or MSRIS-JR alarm cicuitry.
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(E) - QPERATIONAL USE
For lower ceilings (8,000 to 10,000 feet) or night coerations, redurdant
MSELS (sirgle-fault tolerance) is required for larding en a concrete
ruway. MSELS is also mandatory for daylight landings on the lakebed
with reduced ceilings, but is not required to be recindant. Deorbit is
rot attenpted if the ceiling is less than 8,000 feet to ensure goed
visibility at low altitude. If radar trackirg data (available at
Edwards, KSC, and Northrop only) armd grourd comamications are available,
the MCC can attempt to resolve a MSELS dilemm. Remote control cerators
are trained to evaluate system health and reccomize probable failure
mdes from the Remote Control Unit Display. The Remote Control Unit
Display is monitored to determine the natixe of the malfurncrtion (hard
fajilure, imtermittent, or rardom) and advise the chain of ccmmard en the
status ard the estimated time to restore cperaticn. ’
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