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SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATICON

SUBSYSTEM: GROUND STATION - MSEBLS IMEA NO.: 05-2MD-00001 REV: 7 Sept 89
ASSEMELY : Shelter ABORT': CRIT. FUNC: 1
P/N : 517070 : CRIT. HIW: 1

: VEHICIE 102 103 104 105
QUANTITY : 1 EFTECTIVITY: X X X X

: BASE(S) PL I0 OO Do X 1S
PREF BY:
DES:
QE: Jr/

ITEM: Shelter

FUNCTION: Provides Elevaticn guidarces RF beam to Ormter

FATIIIRE MODE: No IL guidance RF is radiated to Orbiter from Shelter.
CAUSE(S): A Shelter IRU (EL subsystem) fails due to piece part electrical

failure. The IRU’s which can cause this failure mode (05-2MD—00001) are
listed below, with IRU Designator No., IRJ PB/N, ard IRU Name:

IXJ No.: IR P/N: IRJ Name:
119 513480 Digital Unit, Elevation
140 501808 Transmitter, Azimith/DME
150 502333 Field Mitor Circuits, Elevaticon
160 501825 Power Suoly
220 501772 Scamer, Elevation
224 395257 Anterma, Elevatim
250 516994 Assy, Waveguide (Elevation)
301 502156 Alr Caditioner (two of two failures required)
311 513887 Radame, Elevation
322 517076 Panel, Entrance, Signal
324 517079 Cables, Imtercem, Interior (inside shltr)
328 517081 Harmess, Rack
430 517082 Control Monitor
710 517080 Cables, Imtercorm, External (to/fram Shiltr)
862 513274-1 Temperatire Control Assembly
- 863 513455 Panel, Entrarnce, Power
. 864 . 513456 Assy, Filter Box
920 518007  Assy, RF (Switching)

EFFECT(S) : (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICIE
(3/B) All RF aatput from the Shelter cesses, due to MSELS shutdown.
(C) No effect.

(D) Possible less of Crew/Vehicle due to degradation of the terminal area
approach ard landing functions.
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DISFQSTION AND RATICGNALE:
(A) DESIGN (B) TEST (C) INSFECTION (D) FATIURE HISTORY (E) OPERATIONAL USE

(A) - DESIQN
The MSELS design was structured from existing/proven ground-based landing
systems and upgraded to meet MIT~E-4158, MIL~-STD-434 ard all subsidiary
specifications in effect at the time of marmfacture. Military and
standard NASA approved parts, materials and processes were used.

The design evolved fram a timely amd in-depth internal design review
process culminating in an optimm reliability/maintainability/performance
erd-item proeduct. The design review process included studies such as
FMER, electrical and thermal analysis, sneak circuit analysis, worst case
stidies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA-Eaton POR, (R, PCA, FCA
certification process. .

(B)- IEST
The MSELS program cansists of an equipment confidence build—up approach
starting fram 100% screening of camponents (barn—~in and envirormental
test). Enviromental testing of SRI’‘s ard 100% temperature/vibraticn
tests at the IRU and equipment rack-level.

In plant ATP for functional performance verification and workmanship will
be performed and witnessed by Eaten, NASA and AFPRD on all IRUs amd again
_atsystanlevel.

Sitetesti:garﬂcattificatimwillbeperfomdmeadxsystemafter
installation. Anmual flight tests are conducted to demonstrate continued
system campatibility.

. Gromd Turnaramd Test - Verify operation of the MSELS Ground Station
pricr to each Orbiter lamding.
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(C)- QSPECTION
e tion

Receiving inspection verifies all incoming parts and materials, including
the performance of visual and dimensionz2l examinations. All electrical,
mechanical ard raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspection as regquired by comtract.

Assambly/Installation
Alldetalledu-spectzcnsamnlam-edaxtbythemem:dlzatmndenaﬂxer

for all new builds, spares ard repairs for the MSBELS Programs.
Inspection points are designated to permit inspection before the
applicable portions of the assembly became inaccessible ard prior to the
next assembly cperation.

itical I
All processes and certifications are monitored ard verified by
inspection. The critical processes are seldering, canfermal coating,
torvuing and boresiting, application of adhesives/sealants and
application of chemical f£ilm. '

Testing
Al parts of the ATP are cbserved and verified by QA.

All parts arnd assemblies are protected froum damage or contamination from
the point of receiving inspection to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all nselyb.ulthardwa.reasmllasfcrrepa::umts CA audits
conformance to this procedure in accordance with its intermal audit
schedule, ard all areas are considered wder contimuces audit by QA with
respect to material handlirng. The maintenance of electrostatic discharge

- prevention metheds is verified by QA through pericdic audits. All
harcharext&usarepadcawdanipmtectaﬂacmrdugtomntract
requirements and are verified by inspection. Evidence of inspectien of
packaging is recorded an the applicable shipping docament.
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(D)=~ FALIURE HISTORY

All field ard flight failures were reviewed. The failures identified
occurred in circuitry identical to the qurrent hardware configuration;
MSBLS-GS and MSELS-JR failures are included. There have been 7 failures
in the power entrance panel resultirg in the loss of power to the
shelter. There have been 51 failures resulting in the leoss of cutmut from
the shelter. Due to limitations in the cwrrent repair cantract, no
failure analysis results are available for the 44 reported transmitter
failures. Fram the problem descriptions it is felt that nearly half cf
the transnitter fajlures were due to emd of life conditions on the
magnetron tubes. In addition, there have been 6 power supply failures, 1
intermittent wavequide switch problem, and 1 failure caused by a
defective weld in a directimmal coupler. There have been 11 air
carditicner failures which resulted in the poterntial shutdown of the
shelter. Loss of autput failures typically are detected at systems power
up, amd generally do not occur during system cperation. Since the MSELS
Crard Staticns at all Shattle lamding sites are powered up daily
begimnirg 4 or 5 days prior to a mission, amd again 4 hours before
larding, a loss of output failure mest likely would be detected and
corrected before a Shuttle lardirxg.

OPFRATTONAT, USE

For lower ceilirgs (8,000 to 10,000 feet) or night operaticns, redundant
MSELS (sirgle-fault tolerance) is required for lamding on a concrete
raway. MSBIS is also mandatory for daylight landings on the lakebed
with reduced ceilirgs, but is not required to be redurdant. Deorbit is
not attempted if the ceiling is less than 8,000 feet to ensure gocd
visibility at low altitude. If radar tracking data (available at
Edwards, KSC, amd Northrop enly) and graud commumications are available,
the MCC can attempt to resolve a MSELS dilemma. Remote control operators
are trained to evaluate system health and recognize probable failure
medes from the Remote Control Unit Display. The Remote Control Unit
Display is monitored to determine the nature of the malfunction (hard
failure, intermittent, or randam) and advise the chain of command on the
status amd the estimated time to restore opevation.
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