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SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSELS FMEA ND,: 05-2GS=00001 REV: 11 JUL &9
ASSEMELY : Elevation Shelter ABCRT: CRIT. FUNC: 1
P/N : 502173 CRIT. HDW: 1

: VEHICLE 102 103 104 105
QUANTTTY : 1 EFFECTIVITY: X X X X

PHASE(S) FL 10 0O IO X IS

FUKTION: Provides Elevation guidance RF beam (either PRI or B/U) to Orbiter.

FATIURE MODE: No EL guidance RF is radiated to Orbiter from Shelter: both oRT
ared B/U beams are lost.

CAUSE(S): Piece part failure causes loss of both PRI and B/U RF oupat:

An SFF (Single Foint Failure) causes lees of all AC power to the EL
Shelter. (The nomredundant power irput cable W24; coxinecters W24P1,
W24P2, or Shelter J8; IR 303 (502562, Fower Emtrance Panel); LRJ 30S
(502875, Filter Box Assy); amd certain imternal (to the Shelter) contrcl
wiring.) Some of these SFF’s involve "burndown!, wherein a primary
failure (of a part) causes secandary failures in adjacent parts due o
arcirg, ete.

The UFS batteries (in the UPS, ILRJ 307, P/N 502157 or 510358) will
take cver in these cases. However, the UPS batteries will power tThe
MSELS EL Shelter only for a pericd of 15 to 40 mimmes: the actual time
Geperds on maty variables, including temperature and battery
state-of-charge. After battery charge is exhausted, the UPS oot will
transfer back to the AC power line, which is not providing power to
either chamnel in the EL Shelter.

e (of the two) Air Coditioners (Unit 301, P/N 502156) or the
Teperatioe Controls (Unit 302, B/N 503309) fails such that cne of the
A/C units no langer provides any cooling. If the Shelter requires
mocdman cooling load, the Shelter inmtericr temperature will beqgin to
rise (Air temperatire rise about 1.6 degree F per mimte; Wavemeter
Cavity temperature at a delayed ard slower rate). The Wavemeter (Unit
245, B/N 502267) is temperatire sensitive. When its cavity temperature
h2s risen by 15 to 30 degrees F, this will cause a frequency alarm.

Said frecuercy alarm (in a given shelter) will cause the MSELS to switch
over from FRI to B/U charmel. However, the Wavemeter for the B/U channel
will also be udergoing the same temperature drift, amd will also declare
a frequency alarm, which will cause shutdown of the B/U channel.

Time to effect is not known at present. It is at least 30 mimutes, ard
may be 2s mx=h 2s 3 hours.
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EFTECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICIE
(A/B) All EL RF cutput from the Elevation Shelter ceases.

(C) No effect.

(D) Peesible loss of Crew/Vehicle due to degradaticn of the termiral area

DISECSITICN AND RATICONALE:
(A) ESIGN (B) TEST (C) INSPECTION (D) FAIIIRE HISTORY (E) OQFERATIONAL USE

(A)- DESIQN _
The MSELS design was structured from existing/proven grourd-based landing
systems ard urgraded to meet MIT~E-4158, MIL~-STD-454 ard all subsidiary
specifications in effect at the time of manufacture., Military.ard
stardard NASA arproved parts, materials and processes were usad.

'Daedesxgnevolvedfr:mat:melyanim—depthmtenmald&ngnrev:ew
precess culminating in an cptimm reliability/maintainability/performance
end-itam product. The design review process inclided stidies such as
FMERA, electrical amd thermal analysis, sneak circuit analysis, worst case
stixdies, tolerarce analysis, etc. which res.llted in direct impact of the
design.

The design was approved via the formal Nasa-Eaton PR, R, FCA, PCA ard
certification process.

()~ I&=T
The MSELS program cxsists of an equipment confidence build—up approach

starting from 1003 screening of campanents (barn—-in amd envirormental
test). Envirormental testing of SRJ‘s and 100% temperature/vibration

tests at the IRU and equipment rack-level.

In plant ATP for functicanal performance verification and workmanship were
perfarmed ard witnessed by Eaton, NASA and AFFRO on all IRUs ard again at

systam level,

Sita testing am certification was performed  each system after
installation. Ammual flight tests are coddxcted to demonstrate con._nued

system camatibility.

Ground Turnaroard Test - Verify cperation of the MSBLS Grourd Station
pricr to each Orbiter Lamdirx.
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(C)- INSEECTIGN _
Recelving Inspection

(D)=

Recelving inspection verifies all incoming parts and materials, ineluding
the performance of visual amd dimensiocnal examinations. all electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained bv
receiving inspection as required by contract.

tion
All detajled inspections are plarmed aut by the methodization departoent
for all new builds, spares ard repairs for the MSELS
Inspection points are designated to permit inspection before the
applicable portions of the assembly become inaccessible and prior to the
next assembly cperation.

itical
All processes and certifications are monitored and verified by
inspection. The critical processes are soldering, conformal coating,
torquirgs and baresiting, arplication of adhesives/sealants amxd
application of chemical f£ilm.

Testing

All parts of the ATP are cbserved ard verified by QA.
Handling/Packaairn

All parts amnd assemblies areprotected from damage or oottaminaticn from
the point of receiving inspection *o final shimment, throogh methods
detailed in a documented procedure. This handling procedure is in effecs
far 21l newly muilt hardwere as well as for repair units. CA audits
cxfoarmarnce to this procedure in acoordance with its internal awdit
schedule, and all areas are casidersd under contimuous audit by QA with
respect to material handling., The maintenance of electrustatic discharge
prevaMmmethcdsmsvenfzedbyQAthmghmnodlcauilts All
hardware items are packaged and protected according to contract
requirements ard are verified by ingpection. Evidence of inspecticn of
packaging is recorded on the applicable shipping docment.

EALLURE HISTORY

All field and flight failures were reviewed. The failures identified
occaurred in circuitry identical to the cxrent hardware configuration.
There bave been four failures in the power entrance panel which have
resulted in the loss of power to the shelter. The last such reported
fajlure coxurred in July, 1981. Three failures were attributed to shorts
to groud ard one to 2 circuit breaker problem. There have been thirteen
air caxditioner failures which have resulted in loss or potertial less of
Elevation guidance RF from the Shelter. Historically, these type of
failures are detected at system power up, hone have ocourred curing
system cperation. Since the MSELS Grourd Stations at all Shuttle larding
sites are powered up daily beginning 4 or 5 days priaor to a missicn, and
aqain 4 haurs before a larmling, a loss of power failure would be detactac
amd corrected before a Shuttle lamding.
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(E) -CREERATICNAL UST

Flight rules permit decrbit when the ceiling is between 10,000 ard 8,000
fest if the larding site is equipped with MSELS ard the Orbiter MSELS is
coerational. Deorbit is not attemptad if the ceiling is less than 8,000
feet to ensure good visibility at low altitnde. If radar tracking data
(available at Edwards, KSC, amd Narthrup cnly) and groaxd communications
are available, the MC can attempt to resolve a MSELS dilemma. Remote
comtrol operators are trained to evaluate system health arnd recognize
Frobable fajlure medes from the Remote Comtrol Unit Display. The Remote
Cortyol Unit Display is menitored o determine the natire of the
malfunction (hard failure, imtermittent, or randam) and advise the chain
of commary cn the status and the estimated time to restores cperation.
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