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SUBSYSTEM: GROUND STATION - MSRLS TMEA NO.: 05-2SW-00008 Rev: 9 April 90
ASSEMRIY ; B/U Shelter ABORT: CRTT. FUNC: 1R
2/N : 517070 RIT. HDW: 2
: VEHICLE 102 103 104 105
QUANTITY : 1 EFFECTIVITY: X X X X

PEASE(S) PL. 10 OO DO XIS
RECUNDANCY SCREEN: A-pass B-fail C-pass

PREFARED BY: APPROW qd A A . APPROVED, BY, (NASA):
DES: H- bwichs pES: U BKXL/ iuyrt} DES: AP ?ypf/ _
REL: %55:.7 s e RELCR \_wﬁm T T
QE: 3‘ g E QE: QF E/’z:;:é;&"——'—' 7

ITEM: B/U Shelter

e

FUNCTION: Provides Azimuth and IME guidance RF into dumay load at Shelter.
FATIDRE MODE: No 2Z ard/or IME guidance RF is generated at Sheltsr,

CAUSE(S): A Shelter LRU (AZ or IME subsystem) fails due to piece part

electrical failure. The IRU’s which can cause this failure mode
. (05-2SW-00008) are listed below, with IRJ Designator No., IRU P/N, and
IXJ Name:
IR No.: I P/N: 1XJ Name:
140 501808 Transmither, Azimrth/DME
160 501823 Power Suply
301 502136 Air Corditioner (two of two failures required)
322 517076 Parel, Entrance, Signal
324 517079 Cables, Imterconn, Interior (inside Shelter)
325 517081 Harmess, Rack
430 517082 Cartrol Monitor
519 513479 Digital Unit, Azimuth
521 511219 Anternna, Azimsth
550 502332 Field Monitor Circuits, Azimrth/IME
580 502146 IME Unit
630 501771 Scanner, Azimrth
640 502541  Assy, Waveguide (Az)
641 502232 Arttenna, [ME
705 502544 Assy, Waveguide (IME)
707 513888 Radame, Azimrth
710 517080 Cables, Intercorn, External (to/from Shelter)
862 513274-1 Temperature Cortrol Assembly
863 313455 Panel, BEmtrance, Power
864 513456 Assy, Filter Box

. 920 518007  Assy, RF (Switching)
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EFFECT(S) : (A)SUBSYSTEM (B) INTERFACES (C)PC;SSICRQ (D) CREW/VEHICIZE

(A/B) Scme (or all) B/U Shelter RF generation capability is lcst, but RF
idance cutput from the PRI Shelter contirmes. However, redurdancy has
been lost, ard the next failure (if in PRI Shelter) will cause less of
gocd RF guidance.

(C) Not applicable.

(D) No effect on AZ/TME RF guidance signals at the Orbiter. Possible .lcss of
crew/vehicle after cecord failure (less of PRI and B/U) due to loss of
good AZ/IME RE guidance signals at the Orbiter.

DISFOSTION AND RATTCNALE:
(A) DESI& (B) TEST (C) INSPECTION (D) FATILRE EISTORY (E) OPERATIQNAL USE

(A)- DESIGN
The MSELS design was structured from existing/proven grourd-tased larnding
systems and upgraded to meet MIT~E-4158, MII~STD-454 ard all subsidiary
specifications in effect at the time of marufacture. Military ard
stardard NASA approved parts, raterials and processes were used.

The design evolved frem 2 timely ard in—depth internal design review
process culminating in an cotimm reliability/maintainability/performance
erd-item product. The design review process included studies such as
IMEA, electrical and thermal analysis, sneak circuit analysis, worst case
shdies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA-CSD FIR, OR, KR, FCA ard
certification process.

(B) - TEST |
The MSELS program consists of an equipment confidence baild—up approach
startirg from 100% screening of camponerts (burm-in ard envirormental
test). Evirormental testing of SRI’s and 100% temperature/vibraticn
tosts at the IRJ and equipment rack-level.

In plart ATP for functicnal performance verificatién ard workmanship will
beperfomedazﬂwitressedbycsm NASA and DCAS an all IRJs and again at
system level. :

Site testing and certificatien will be performed en each system after
installation. Ampmal flight tests are carductad to demonstrate cantirued
system campatibility. '

Gromd Turnarourd Test - Verify cperation of the MSEIS Grard Station
prior to each Orbiter larding. :
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(C)~ INSPECTION

Receiving Inspection

Receiving inspection verifies all incaoming parts and materials, including
the performance of visuzl ard dimensicnal examinations. "All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requiremernts are retained by
receiving inspection as required by contract.

Assembly/Installaticn

211 detailed inspections are planned cut by the methodization departhent
for zll new builds, spares ard repairs for the MSELS Prugrarms.
Inspection points are designated to permit inspection before the
applicable portions of the assembly became inaccessible and prior to the
next assembly operation.

Critical Processes

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

Testing
A1l parts of the ATP are cbserved and verified by QA.

Hardl ing/Packaging

a1l parts and assemblies are protected from damage or contamination fram
the point of receiving inspection to fimal shipment, through methods
detailed in a documented procedure. This harnl...ng procedure is in effect
for all newly built hardware as well as for repair wnits. QA audits
conforrance to this procsdure in accordance with its intermal audit
schedule, ard all areas are considered wuder cantimous audit by QA with
respect to material handlirxy. The maintenance of electrostatic discharge
prevertion methods is verified by QA through pericdic audits. All
hardware items are packaged ard protected according to contract

reqmuremem'.s and are verified by inspection. Evidemce of inspection of
packaging is recorded on the applicable shipping docuent.
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Failure Historv :
a1l field ard flight failures were reviewed. The failures identified
occurred in cicuitry identical to the current hardware canfiguration;
MSBILS-GS ard MSBLS-JR failures are included. There have been 7 failures
inthepcme:entranceparelmltjngintnelcssofpmertothe
sheltsr. There have been 55 failures resulting in the less of outpat
from the shelter. Due to limitations in the currernt repair conmtract, no
failure analysis results are available for the 48 reported transmitter
failures. From the problem descripticns it is felt that nearly half of
the transmitter failures were due to end of life conditions on the
magnetron tubes. In additien, there have been 6 power supply failures, 1
irrermittent waveguide switch problem, ard 1 failure caused by a

defective weld.m a directional ccupler. Thers have been 11 sirgle air

chelter, if 2 air conditioners had failed in a single shelter. Loss of
astpat failures typically are detected at systems power up, ard generally
do not oocur during system cperation. Since MSELS Ground Staticns are
pcwered@dailybegjxmjng4or5dayspriortoamission, armd again 4
hours before a lamding, a leoss of output failure most likely would be
detected amd corrected before a Stactle larding.

QPERATIONAL, USE .

concrete rurway. MSELS 1s also mardatory for daylight landings on the
1akebed with reduced ceilirgs, hut is not recuired to be recdundant.
Decrbit is not attempted if the ceiling is less than 8,000 feet to ensure
good visibility at low altitude. If radar tracking data (available at
Edwards, KSC, ard Northrop only) ard groand commmnications are available,
the MCC can attempt to resolve a MSELS dilemma. Remocte control operators
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