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SHUTTIE CRITICAL ITEMS LIST ~ MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2M0—00007 REV: 11 Jul 89

ASSEMELY : Shelter ABORT: CRIT. FUNC: 1
P/N : 517070 RIT. HDW: 1
: VEHICIE 102 103 104 105
QUANTTIY : 1 EFFECTIVITY: X X X X
: PHASE(S) FL W XIS

ITTM: Shelter

FUNCTION: Monitors EL subsystem for proper cperation: generates alarm ard
causes stdown of MSEIS-¥O if EL RF autpat is lost Cr is errcheous.

FATIDRE MTE: ...‘..gu...cance‘?.r arsat is operating proverly, bat I FM/BITE
fails in a way indicating erronesus L RF aItort, causing alarmm and MSEIS
Siut—-3own

CAUSE(S): A Shelter IXJ fails due <o plece part electrical failure. The
IX’s which can czuse this fajlure mode (0S5-2MO—00007) are listed belcw
with ILRJ Designator No., IXJ F/N, axd I1XJ Name:

IR No.: LRI P/N: [RJ Name:
150 502333 Field Mmitor Circuits, Elevation
160 501825 Power Suply
322 517076 Panel, Entramee, Sicnal
324 517079 Cables, Intercarmn, Intericr (inside Shler)
325 517081 Harmess, Rack
430 517082 Cxrtrol Monitor
710 517080 Cables, Imtercom, Extermnal (to/frcxn Snltr)
920 518007 Assy, RF (Switchimg)

EF'E?.‘I‘(S): (A) SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICIE
(A/B) AllR?a:tp:tfrmtheSlnlterceasa,&:etobﬁBLSshutdmn.
(S) bb-effa:t.

(D) Fossible loss of Crew/Vehicle due to degradation of the terminal area
approach and lamding functions.
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SHUTTIE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSEIS FMEA NO.: 05-2M0-00007 REV: 11 Jul &5

DISPOSTION AND RATIGNALE:
(A) DESIGN (B) TEST (C) INSPECTICN (D) FAIILURE HISTORY (E) OPERATIQIAI._. Usz

(A)- DESIGN
The MSELS design was structured from existing/proven grond-based lardirey
systems ard upgraded to meet MII-E-4158, MIL-STD-454 ard all subsidiary
specifications in effect at the time of marmfacture. Military ard
stardard NASA approved parts, materials and processes were used.

The design evolved from a timely and in-depth internal design review
process anlminating in an optimam reliability/maintainability/performance
end~item product. The design review preeess included stidies sueh as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
studies, tolerarce analysis, ete. which resulted in direct impact of the
design. ' ‘ o

The design was approved via the formal NASA-Eaten FOR, IR, KA, QA ard
caxtification proeess. :

(B)- IEST
The MSELS program consists of an equipment confidence build-up aroroach
starting from 100% screening of camponents (burm-in and envircrmental
test). Envircrmental testirg of SRU’s amd 100% terperature /vibration
tests at the IRJ ard equipment rack-level.

In plant ATP for functicnal performance verificaticn and worknansnip will
be performed and witnessed by Eaton, NASA ard AFFRO on all IRs ard again
at systam level.

Site testing amd certificatien will be performed on each system a‘fter
installation. Anrmal flight tests are conducted to demonstrate contimied
System campatibility.

Groud Twnarowd Test - Verify operation of the MSELS Grourd Statien
pricr to each Orbiter larding.
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. ' SUBSYSTEM: GROUND STATION - MSEIS FMEA NO.: 05=-2MD=00007 REV: 11 Jul 39

(C)~ INSPECTICN

Receiving Inspection

Receiving inspection verifies all incoming parts amd materials, including
the performarce of visual amd dimensional examinaticns. All electrical,
mechanical and raw material records that certify materials ard physical

prcpert:.es per drawing/specification requirements are retained by
receiving inspection as required by comtract.

Assemblv/Installation

All detailed inspections are planned out by the methedization deperimernt
for all new builds, spares ard repairs for the MSELS Programs.
Inspaction points are designated to permit inspection before the
appl:.cable pertions of the asserbly become inaccessible and pricr to the
next assembly cperation.

- g

All processes and certifications are monitored and verified by
inspection. The critic=l processes are saldering, conformal coatirg,
torquing ard boresiting, application of adhesives/sealants and
gpplicatiaon of chemical film,

Testing

All parts of the ATP zre chserved and verified by GA.

All parts ard assesrnl.ga are protected from damage or contamination I
the point of receiving inspecticn wo final shipment, through methods
detailed in a documernted prooeiure. m;.sha:dlmpm;s in effect
for all newly built hardware as well as for repair units. QA awdits
conformance to this procefure in acoordance with its intermal audit
schedule, and all areas are considered under cortimacus audit by QA with
respect to material hamdling., The meintenarce of electrustatic discharce
prevention methods is verified by QA through pericdic audits. All
hardware items are packaged ard protected according to cantract
requirements and are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shirping document.

Fallure History
All field amd flight failures were reviewed ard there have been mo
reparted failures in the MSEIS-MD or MSELS-JR alarm cicuitry.
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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2M-00007 REV: 11 Jul 8%

(E) - OFERATIONAL USE
For lower ceilings (8,000 to 10,000 feet) or night cperaticns, redurdant
MSELS (s.i.ngle-fgult tolerance) is requ.u-ed for larding on a cencrete

with reduced ceilings, but is not required to be redundant. Deorbit is
not attempted ifthecei_lingislessthans,OOO'feettoens;regccd
visibility at low alti - If radar tracking data (available at
Edwards, KSC, and Northrop enly) and groud cammmnications are available,
the MCC can attempt to resolve a MSELS dilemma. Remote control cperators
are trained to evaluate system health amd recegnize prohable failure

failure, imtermittent, or rardas) ard advise the chain of commard on the
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