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SHUTTLE CRITICAL TTEMS LIST - MSELS GROUND STATICN

SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2SW-00011 Rev: 9 April 90
ASSEMELY : PRI Field Monitor Pole = ABCRT: CRTT. FUNC: 1R
P/N : 513207 _ 7 'CRIT. HIW: 2

: - VEHICIE 102 103 104 105
QUANTITY : 1 . EFFECTIVITY: X X X X

: ° PHASE(S) PL 10 00 DOX IS
REDUNDANCY SCREIN: A-pass B-fail C-pass

SR

QE: 3z

ITEM: PRI Field Moniter Pole

FUNCTION: Monitors all PRI RF Qutputs for proper cperation; generates alarm
arnd causes MSEIS autoswitch if any RF autpat is lost or is erronecus.

FATIURE MODE: AllmIguidanceRFcuthtsarecperatirgpropexly, bat PRI
Field Monitor Pole fails so that it is then unable to generate a failure
alarm, even if there is a malfunction in amy PRI RF output.

CAUSE(S): A PRI M Pole IRU fails due to piece part electrical failure. The
IFD’s which can cause this failure mde (05-2SW-00011) are listed below,
with IRU Designator No., IRU E/N, and IRJ Name:

TR No.: IRJ P/N: IRJ Name:
412 502358 Antenna, Guidance Monitor
710 517080 Cables, Interconn, Ext (to Field Monitor Fole)
810 502154 Assy, Fiald Monitor Pole (AZ)

EFFECT(S) : (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CRE.‘F«T/VEI-ECLE

(3/B) All RF outputs frantheSheltarcmxtirmwrrectwithaitabzeak, s0
there is no apparent effect. However, recumdancy has been lost, amd the
next failure (if in Pri Shelter) will cause loss of good RF guidance.

(C) Not applicable. .

(D) No effect; all RF guidance signals continue correct at the Orbiter.

Possible loss of crew/vehicle after eecond failure (loss of PRI) due to
loss of good RF quidance signals at the Orbiter.
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SHUTTLE CRITICAL ITEMS LIST - MSBLS GROUND STATION

SUBSYSTEM: GROUND STATICN — MSELS FMEA NO.: 05-25W—00011 Rev: 9 April SO
SUP: 17 Oct 88

DISPECSTION AND RATIONALE: :
(A) DESI&N (B) TEST (C) INSPECTION (Q) FATIURE HISTORY (E) OPERATIONAL USE

(A)- DESIGN
The MSELS design was structured fram existing/proven ground-based larding
systems and upgraded to mest MIT~E-4158, MIL~-STD=454 and all subsidiary
specifications in effect at the time of marmfacture. Military armd
stardard NASA approved parts, materials and processes were usad.

The design evolved fram 2 timely and in—depth internal design review
process culminating in an cotimm reliability/maintainability/performance
erd-item product. The design review process included stidies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
studies, tolerance analysis, etc. which resulted in direct impact of the
design.
The design was approved via the formal SA-CSD FIR, (TR, KA, FCA ard
caertification process.

(B) - TEST
The MSBLS program consists of an equipmert cenfidence build=wp appreach
starting from 100% screening of carpcnerntts (barmr-in and ervircrmental
test). Ervirammental testing of SKU’s ard 100% terperature/vibraticn
tosts at the IRU ard equipment rack-level. .

In plant ATP for functionzl performance verification ard workmanship will
be performed and witnessed by CSD, NASA ard DXAS on all IRUs ard again at
system level.

Site testirg amd certification will be performed on each system after
installation. Ammual flight tests are corducted to demonstrate contirued
system campatibility.

crourd Turnaround Test - Verify cperaticn of the MSELS Grmurd Station
prior to each Orbiter landirg.

misfailuremdeczanbedetactedbyperfomirgAlamTastduringGrmﬂ
Tuwrrarord.
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SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSBLS FMEA NO.: 05-2SW=-00011 Rew: 9 April 90
S _ SUP: 17 Oct 88
Receiving Tnspection

‘Receiving inspection.verifies all incaming parts and materials,  including

the performance of.visuzl and dimensional examinations. . All. electrical,
mechanical ard’ raw material records that certify materials and physical
properties per drawing/specification requirements are retained by

- Assembly/Installation

211 detailed inspections are planned out by the methodization department
for all new builds, spares ard repairs for the MSELS Programs.
Inspection points are designated to permit inspection before the

" applicable portieons of the assembly became inaccessible amd prior to the

next assembly cperation. ‘

Critical Processes

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

Testing

-AllpartsoftheATParecbservedarﬂverifiedbyQA.

Handlire/Pa

' for all newly built hardware as well as for repair units. QA audits

(-

canformance to this procedure in accordance with its internal audit
schedule, and all areas are considered under contirmous audit by QA with
respect to material hardling. The maintenance of electrostatic discharge
prevention metheds is verified by QA through periadic andits. All
hardwaxeitemsarepackagedandpzctectedacmrdjngtocmtract
requirements amd are verified by inspection. Evidernce of inspection of
packaging is recorded on the applicable shipping document.

Failure History
211 field ard flight failures were reviewed and there have been NoO
reported failures in the MSBIS-JR Field Monitor Fole Asseambly.
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SHUTTLE CRITICAL ITEMS LIST - MSELS GRCUND STATION .

SUBSYSTEM: GROUND STATICON - MSBLS FMEA NO.: 05-2SW-00011 Rev: 9 April S0
SCP: 17 QOct 88

(E)- OPERATIONAL USE :
For lower ceilings (8,000 to 10,000 feet) or night cperations, recdundant
MSEIS (single fault tolerance) is required for night landing on a
concrete rumay. MSBIS is also mardatory for daylight landings on the
lakebed with reduced ceilings, but is not required to be redundant.
Decrbit 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, ard Northrop anly) and grourd commmnications are available,
the MCC can atterpt to resolve a MSELS dilemma. Remote comtrol operators
are trained to evaluate system health and recognize prchbable failure
medes fram the Remote Control Unit Display. The Remote Control Operators
will verify the back-up switching transition has occuryed properly or
take action to force the system imto back-up. The Remote Control Unit
Display is monitored to determine a malfunction and advise the chain of
camand cn the status.
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