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SHUTTLE CRITICAL ITEMS LIST — MSELS GROUND STATION
SUBSYSTEM: GROUND STATION - MSELS TMEA NO.: 05-2SW=-00021 Rev: 9 April SO
ASSEMELY : PRI arnd B/U Shelters ABORT: CRTT. FUNC: 1R
2/N : 502173 CRIT. HDW: 2
: VEHICIE 102 103 104 - 105-
QUANTITY : 2 EFTECTIVITY: X X X X

BRASE(S) PL 1D 0O XIS
RETUNDANCY S(CREIN: A-pass B-pass C-pass

PREPARED BY:

DES: Macue S dmadte
REL: \\,2_7 S e  REL
QE: - :

ITEM: Pri ard B/U Shelters

FUNCTION: PRI Shelter provides AZ/IME/FL guidance RF beams to Orbiter; B/U
Shelter is on "standby" (AZ/IME/EL into durmy loads).

TATII'RE MDLE: B/U shelter begins radiating simultanecusly with PRI shelter
(One or more RF outputs radiating inmto space from each shelter.)

CAUSE(s): Failure of Mistrack Detection circuitry followed by piece part
failure in an LRU causes B/U Shelter to radiate RF. Causes are: B/U
Wavequide Switch (WGSW) coil cpens, or WGSW deenergizes (due to failure
of 517, K7, K10; or +24 VI is lost. Also K8, K9, S1, §7).

TFFECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICIE

(3/B) Erronecus RF agtout fram Shelter; both PRI ami B/U chamnels are
radiating RF into space.

(C) Not epplicable.

(D) Possible loss of crew/vehicle due to loss of good RF guidance signals
at the Orbiter.
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DISECSTION AND RATIONALE:
(A) DESI&N (B) TEST (Q) INSPECTION (D) FAIILRE EISTCRY (E) OFERATIONAL USE

(A) - DESIN :
The MSELS design was structured from existing/proven groaumd-hesed landing
systems and upgraded to meet MII~E-4158, MIL~STD-454 and all subsidiary
specifications in effect at the time of manufacture. Military ard
standard NASA approved parts, materials and processes were used.

The design evolved from a timely and in-depth internal design review
process culminating in an cptimm reliability/maintainability/periorzance
erd-item product. The design review process included studies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
shdies, tolerance amalysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA~CSD PR, (IR, KA, FCA arcd
certificaticn process.

(B)~ TEST '
The MSELS program cansists of an equipment confidence build-up aroroach
starting from 100% screening of corponents (burm=-in ard envirormental
test). Envirormental testing of SRU/s ard 100% tamperature/vibraticn
tests at the IRJ and equipment reck-level.

In plart ATP for functional performance verification and workmanship will
be performed and witnessed by CSD, NASA ard DCAS on all IRJs and again at
system level.

Site testirg ard certificaticn will ke performed on each systam after
installation. Anmmal flight tests are conducted to demonstrate cortirued
systen campatibility.

Ground Turnarourd Test - Verify cperation of the MSELS Grourd Staticn
prior to each Orbiter landing.
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(C)- INSFECTION'

(D)=

Receiving Inspection

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

Rssembly/Installaticn -
21l detailed inspections are planned out by the methodization department
for all new builds, spares and repairs for the MSELS Programs.
Tnspection points are designated to permit inspection before the
apolicable portions of the assembly become inaccessible and pricr to the
next assembly cperation. '

Critical Prucesses

A1l processes ard certifications are monitored amd verified by
inspection. The critical processes are soldering, conformal coating,
torquirg and boresiting, application of adhesives/sealants ard
application of chemical film. .

Testing
AllpartsoftheATParechﬁervaiardverifiedbyQA.

Bardling/Packaging

All parts ard assemblies are protected from damage or contzamination from
the point of receiving inspection to finzl shipment, through methcds
detailed in a documented procedure. This handling procedure is in effect
for all newly bailt hardware as well as for repair units. QA audits
conformance to this procedure in accordance with its intermal audit
schedule, and all areas are considered under contirmous audit by QA with
respect to material hamdling. The maintenance of electyrostatic discharge
preventicn methads is verified by QA through pericdic axdits. All
hardware items are packaged amd protected according to contract
requirements and are verified by inspecticn. Evidence of inspecticn of
packaging is recorded cn the applicable shipping document.

Failure History

No data has been recorded from the field as this configuration is not in
use yet. ATP amd ATT has no history of this failure.
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OPERATTIONAT, USE

For lower ceilings (8,000 to 10,000 feet) or night cperations, redundant
MSELS (single fault tolerance) is required for night landirg on a
concrete raoway. MSELS is also mandatory for daylight lardings on the
lakebed with reduced ceilings, bat is not required to be redundant.
Deorbit is not attempted if the ceiling is less than 8,000 feet to ensure
gocd visibility at low altitde. If radar tracking data (avaeilable at
Edwards, KSC, armd Northrop only) ard graund cammications are available,
theMCI:c:anattempttoresolvearﬁBI_s dilema. Renote control coerators
are trained to evaluate system health and recagnize probable failure
medes fram the Remote Control Unit Display. The Remote Comtrol Operateors
will verify the back-up switching transiticn has occurred properly or
take acticn to force the system into back-up. The Remote Comtrol Unit
Display is menitorsd and if toth chammels are transmitting
similtanecusly, the Rempte Control Operator can restore systen coeration
by cycling the system furction switch. C -
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