U.S. Gov

SHUTTLE CRITICAL ITEMS LIST ~ MSELS GROUND STATICN

SUSSYSTEM: GROIND STATICN - MSELS FMEA NO.: 05-2MD—-00013 REV: 11 7 29
ASSEMALY : Remote Control Unit (RCJ). ABORT: CRIT. FUNC: 1R
P s 517085 RIT. HDW: 2
: VEICIE 102 103 104 105
X

QUANTTIY @ 1 EFFECTIVITY: X X X
: FPHASE(S) PL IO O DO XIS
: SCREEN: A-pass B-fail C-pass

ITRM: Remcte Cortrol Unit (RQY)

FUNCTION: Provide control of the MSELS-MD cperaticn from a remste lecatien.

FALILRE MOOE: Erronecus outmat(s); the R Provides ane or rore erronecus
sicnals to the MSELS-MD Shelter,

CALSE(S): Piece-part failure, or wire/corrtact loses cntimiity (opens), or
wire/contact shorts (to +24 VIX retizm, or to growd). All causes are -
the RCU IRJ. Specific failure causes are:

a) PRI-select wire/camtact shorts to +24 VIX returm or groud.
b) SYS SEL switch shorts PRI-select to +24 VIXC return or groex.
C) B/U-select (or AUTO-select) wire/corrtact shorts to +24 VIC —e—s1m

or graad. _
d) SYS SEL switch shorts 3/U-select or AlTO-select +a +24 VIC mETore
Or groard.

ZITECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSICN (D) CRER/VEFICE

(&/B) No effect on the KU itself; it provides erronecss comtrol signals 2
the Shelter, b.rtt.hesigmlsdomtaffectRFguidamewq::t. MSELS (as
a whole system) will comtirme to operate properly, but sare recurdancy is
last.

(C) No effect.

(D) No effect at this failure; correct RF guidance signals camtimue at the g
Orbiter. However, secord failure could cause lees of crew/vehicle due to
degradation of the terminal area approach ard larding functions.
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SEUTTIE CRITICAL ITEMS LIST - MSALS GROUND STATION

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: Q5-2M0—-00013 REV: 11 Jul §9 .

DISPOSTICN AND RATICNALE:
(A) DESI@ (B) TEST (C) INSPECTION (D) FATIIRE HISTORY () OPFERATICNAL USE

(A)- DESIGN
The MSELS design was structured from existirg/proven grourd-based lardirey
systams ard upgraded to meet MIL-E-4158, MII~-STD-454 amd all subsidiary
specificatians in effect at the time of marmufacture. Military ard
stardard NASA approved parts, materials and processes were usad,

The design evolved from a timely and inm—depth intermal design review
Frocess culminating in an optimm reliability/mainmtainability/performance
end-item product. The design review process included stdies such as
IMEA, electrical and thermal analysis, sneak cirvuit analysis, worst case
stidies, tolerance aralysis, etc. which resulted in direct impact of the
design.

Tre design was arprovad via the formal NASA-Zaton TR, (OR, IR, FCA and
cartification precess.

(8)- IEST '
The MSELS program corsists of an ecuipment confidence Duild=up arcrocach
starting from 100% screening of compcnents (burn-in ard envirormental
tast). Ewircrmental testing of SRU’s ard 1003 tamperatures/vikration
tests at the [RU ard equirment rack-level. .

In plant ATP for functicnal performance verificaticn ard workmanship will
be performed ard witnessed by Eaten, NASA ard AFFRO cn all IRUs ard again
at system level.

Site testing ard certificaticn will be performed cn each system after
irstallation. Arrual flight teets are coducted to demonstrate continues
system comatibility.

- Grand Twrmaroud Test - Verify operation of the MSELS Grourd Staticn
pricr to each Orbiter lardirg.
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SHUTTIE CRITICAL ITEMS LIST - MSELS GROUND STATICN

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2MD—00013 REV: 11 Jul 8%
(C) - INSPRCTION _
Receiving Inspection

(D)=

Receiving inspection verifies all inceming parts arnd materials, including
the performance of visual ard dimensicnal examimations, All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspection as recuired by contracek.

Assambly/Installation .

Al]l detajled inspecticons are plamned out by the methodization departoent
for all new builds, spares ard repairs for the MSELS Programs.
Inspection points are designated to permit inspection before the
applicable portions of the assembly become inaccessible ard prior to the
next assembly cperaticon.

itical
All processes ard certifications are mnitored and verified by
inspection. The critical processes are soldering, conformal coating,
torguing and boresiting, application of adhesives/sealants amd
application of chemical film.

Testing
All parts of the ATP are cbserved ard verified by QA.

Allparsarﬂassaxbllasamprctectedﬁmdamageormat*onfm
the point of receiving inspection to final shipment, through methods
detailed in a documenterd procedure. This hendling procedhre is in effect
for all newly built hartware as well as for repair units. QA audits
conformance to this procedire in accordance with its intermal audit
sd‘xemle,mﬂalla:easarem'slderedmwmamhtwmu_
respect to material handling. The mainterance of electyustatic discharce
prevention methods is verified by QA thruh periodic audits. 2ll
hardware items are packaged amd protected according to contract

raq.urm:ts ard are verified by inspection. Evidence of inspection of
paciaging is reccrded an the applicable shipping document.

Railure History
All field amd flight failures were reviewed and there have been no
reported Remote Control Unit erronecus cutpat failures.
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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 0S=-2MD-00013 REV: 11 1\l &8s

(E) - OPERATICNAL USE
For lower ceilirgs (8,000 to 10,000 feet) or night cperaticns, recurdant
MSELS (sirgle-fault tolevance) is required for lapding on a concrete
ruway. MSELS is also mandatery for daylight lardirgs on the lakeoed
with reduced ceilings, but is not required to be redirdant. Deorbit is
not attempted if the ceiling is less than 8,000 feet to ensure gocd
visibility at low alti . If radar tracking data (available at
Edwards, KSC, and Noerthrop only) amd groumd cammmications are available,
the MCC can attempt to resolve a MSELS dilemma. Remote cortrel ceRerators
are trained to evaluate system health and recognize probable fajilure
mdes from the Remote Comtrol Unit Display. The Remote Cortrol Unit
Display is monitored to determine the nature of the malfimction (hard
failwre, intermittert, or rardcm) ard advise the chain of camand cn <he
status amd the estimated time to restore coeration. :
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