U.8. Govt

SHUTTIE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2MD-00003 REV: 7 Sept 89
ASSEMELY : Shelter ABORT: CRIT. FUNC: 1
B/N : 517070 CRIT. HDW: 1

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

PMASE(S) FL 10 OO ©DO XIS
REDUNDANCY SCREEN: A- B- c-

QE: x}] 7 QE: QE: %9 = I%‘?"yﬁ

TIEM: cShelter

FUNCTICN: Provides AZ/DEguida:mRFbemmo:biﬁar.

FAITURE MOOE: No AZ/IME quidance RF is radiated to Orbiter frum Shelter.
QAUSE(S): A Shelter IR) (EL subsystem) fails due to piece part electrical

failure. The IRJ’s which can cause this failure mede (05-2M0-00003) are
listed below, with IRJ Designator No., IRJ B/N, ard LRU Name:

IR No.: IXJ P/N: 1R Name:

140 501808 Transmitter, Azimth/IME
160 501825 Power Sumply
301 - 502156 Air Corditioner (two of two failures required)
322 517076 Panel, Entrance, Signal
324 517079 Cables, Imtervonn, Interior (inside sShiltr)
325 17081 Harmess, Rack ‘
430 817082 Cxitrol Monitor
519 S13479  Digital Unit, Azimrth
521 511219 Anterma, Azimth
550 502332 Field Moniter Circuits, Azimth/IME
580 502146 IME Unit
630 501771 Scarmmer, Azimrth
640 502541 Assy, Wavequide (Azimuith)
641 502232 Arterma, IME
705 502544  Assy, Waveguide (IME)

) 707 513888 Radame, Azimith

710 517080 Cables, Intercomn, External (to/frocm Shitr)

- 862 513274-1 Temperature Corrtrol Assembly

863 513455 Panel, Entrance, PRower
864 - 513456 Assy, Filter Box
920 518007  Assy, RF (Switching)
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SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATICN
SUBSYSTEM: GROUND STATION ~ MSELS FMEA NO.: 0S-2MD=00003 REV: 7 Segt 89
EFFECT(S): (A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE
(A/B) All RF output from the Shelter ceases, due to MSELS shutdown.
(C) No effect.

(D) Possible loss of Crew/Vehicle due to degradation of the terminal area

DISFOSTION AND RATICNALE:
(A) DESIGN (B) TEST (C) INSPECTION (D) FAIIIRE HISTORY (E) OPERATIONAL USE

(3)- DESIQN
The MSELS design weas struchired frum existing/proven ground-based landing
systems and upgraded to meet MII~E-4158, MIT~-STD=454 amxd all subsidiary
specifications in effect at the time of mamufacture. Military and '
standard NASA approved parts, materials and processes were used..

The design evolved from a timely amd in-depth imternal design review
process culminating in an cptimm reliability/maintainability/performance
erd-item product. The design review proeess included studies such as
FMEA, electrical ard thermal analysis, sneak circuit amalysis, worst case
stidies, tolerance analysis, etr. which resulted in direct impact of the
desiqgn.

The design was aprroved via the formal NASA-Eaton POR, (IR, FCA, FCQA amd
certification process.

(B)- IE=T
The MSELS program cansists of an equipmernt confidence build-up approach
starting from 100% screening of campanents (burm-in and ervircrmentali
test). Envirermental testing of SRJ’s and 100% temperature/vibraticn
tests at the IRU amd eguipmerntt rack-level.

In plant ATP for functional perfarmance verification and workmanship will
bepa:fnnadaxﬂwitxﬁedbymtm,NASAaniMmallesaniagain
at system level.

Site testing ard certification will be performed on each system after
ingstallation. Ammal flight tests are conducted to demonstrate continued
system compatibility.

Groard Turmarcoud Test - Verify cperation of the MSELS Grourd Station
prior to each Orbiter larding. '
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.' SHOTTIE CRITICAL ITEMS LIST - MSELS GROUND STATTION

SUBSYSTEM: GRXIND STATION - MSEIS FMEA NO.: 05-ZMD—-00003 REV: 7 Sept 89
(C)— INSPECTICN
Receiving Inspection

Receiving inspection verifies all incoming parts and materials, including
the performance of visual and dimensional eaminations. All electrical,

nedzamcalardrawmtanalremrdsthatcarufymatenalsani;hysmal
prtpertlesperdram:q/specﬁlcatlmrequuanamsareretamw
receiving inspection as regquired by contract.

All detailed inspections are plammed out by the methodization department
for all new builds, spares ard repairs for the MSELS Programs.
Inspecticon points are designated to permit inspection before the
applicable portions of the assembly become inaccessible and prior to the
next assembly cperation.

critical Processes

All processes ard certifications are monitored amd verified by
inspection. The critical processes are soldering, conformal coatirg,
torquing and boresiting, application of adhesives/sealants ard :
application of chemical film,

. Testing _
All parts of the ATP are chserved amd verified by QA.

tand] ing/Packad
All parts and assemblies are protected from damage or contamination from
the point of receiving inspection to £inal shipment, through metheds
detailed in a documented procedure. This hamdling procecure is in effect
forallrmlybtnlthaxﬂwareaswallasforrepa::mts. QA audits-
cxformance to this procedure in accordance with its inmternal audit
schednle, ard all areas are considered urder contimious awdit by QA with
respect to material handling. The maintenance of electrostatic discharge
;n'eventlmmthcdslsvenfledbymtlmx;hpermdlcauhts. All
hardware itams are packaged ard protected according to contract
recpirements and are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shipping document.

1 -93



SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATICN

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2M0—0Q00Q03 REV: 7 Sect 89

(D) - EALIURE HISTORY

All field ard flight failures were reviewed. The failures identified
ocarred in circuitry identical to the current hardware configuraticn:
MSRIS-GS and MSBLS-JR failures are included. There have been 7 failures
in the power entrance panel resulting in the loss of power to the
shelter. There have been S1 failures resulting in the loss of cutmat from
the shelter. Due to limitations in the current repair cantract, no
failure analysis results are available for the 44 reported transmitter
failures. From the problem descriptions it is felt that nearly half of
the transmitter failures were due to erd of life corditions eon the
magnetron tubes. In addition, there have been 6 power supply failures, 1
imtermittent waveguide switch preblem, and 1 failure caused by a
defective weld in a directicnal coupler. There have been 11 air
conditicner failures which resulted in the potential shutdown of the
shelter. ILoss of outgart failures typically are detected at systems power
up, ard generally do not occour éuring system cperation. Since the MSELS
Groumd Stations at all Stuttle larnding sites are powered up daily
begirming 4 or 5 days pricr to a mission, and again 4 hours kefore
larding, a less of output failure most likely would be detected ard
correctad before a Shuttle lardirg. :

(E)~- O
For lower ceilings (8,000 to 10,000 feet) or night operaticns, redundant
MSELS (single-fault tolerance) is required for larding on a concrete
roway. MSELS is also mandatory for daylight landings on the lakebed
with rediced ceilings, but is not required to be redundent. Deorbit is
not attempted if the ceiling is less than 8,000 feot to ensure goxxd
visibility at low altitude. If radar tracking data (available at
Edwards, KSC, amd Northrop only) and ground communications are available,
the MC can attempt to resolve a MSELS dilemma. Remote contxol operators
are trained to evaluate system health and recognize probable fajlure
modes from the Remote Camtrol Unit Display. The Remote Cortrol Unit
Displayism:itoredtcdetermixnthenamreofthemalﬁmion (hard
failure, intermittent, or rarndam) and advise the ch2in of camand on the
stats and the estimated time to restore operation.
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