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FATLURE MGDE AND CAUSES: Fails to safe when commanded and premature operation of cithur uf the NSDs or
PETM explosive leads caused by

o Open cirouit
a  Mcchanical Failure which prevents shaft/barmier rotation

Failure of torque motar Lo rotale
AND
Elecromagnetic Interfarance L
Electrostatic discharge
Increased zenzilivity duc Lo conlaminalion
Temperatore
Shock

&

| R Y = R ]

FAILURE EFFECT SUMMARY: Faiiure of the Safe and Arm assembly to safe when commanded afier a mission
abort nccurring during eoentdown, will result in loss of mizsion, vehicle and crew due to fire and explosion on the pad,
il cither of the NSDs or PETN explosive leads premawrely opergtes. Feailure of the Safe and Arm assembly to safe
when commanded during boost, coupled with subsequent prematurs operation of cither of the NSDs ur PETN
explosive keads during boost or separation, will resuls in Joss of mission, vehicle and ¢rew due tao fire and explasion of

the orbiter/ET.
REDUNDANCY SCREENS AND MEASTREMENTS.

1) Pass - Monitored during final countdown by event measuremeniz RSE S&A aszembly safed BSSX1869X and
RE8 B£ A assembly armed BSSX1RTOX.
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2y Pass
3] Fass

NOTE:

- Kafe and arm assembly position NA-NSD and PETN explosive leads

- No ktiown COmULon causes

The rationale for retention for the NSD for the premature operation failure mode is found in CIL T{J-IZ_-
AMY. The rationale for retenion for the PETN explosive lead for premature operation failure mede is

foond in CIL 70-13-A07.

RATTONALE FOR RETENTION:

A. DESIGN

0 Design specification USBI 108PC-0230
o Targue motor performance per paragraph 3,3.2 (Open Circuil, Locked ShaftyBarrier Assembly}

M35

v Power "ON and power "OFF" performance requiraments per paragraph 3.3.3. {Cpen circuit)

¢  Qualification

o S&A Asscmbly 10311-0003-801 is qualified per SDI QTR107190-2022 (Connector) and
SDI RPT-106521 Volumsl-1V (Includes (NTS3) Test Report 8971 (CC-16837-14) Yolumes -1V

(COQ A-PYR-6135-1). (1 Missions - SRE) 0¥ oo

0 Dualification Test
o Life cycle test {cycle-2 S&A assemblies through 1000 cycles of 909 rolation).

TESTING

B
O Lot acceptance test per SDI Procedure ATF 106321

n
Li]

CRNYs

Vibration 1est of sntire {ot. {All Faihwe Canscs)
N-ray inspection of entire Jot. {Broken, Missing, Misalipned Components)

o  X-rayiospection of entire Jot. (Broken, Missing, Misaligned Componcnis)
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o High (+1659F) and low (+20°F) icmperamnme electrical checkowt and cycle of EInT.i:rl.: lal. (Cycle trom safe 1o
arm to safe four imes at 21, 28 and 32 Vidc for 5&A 10311-0003.201. (A1l Failure Causes)

o Ambient temperature clecirical checkour and cyvie of entire lot. {Cycle from safe to arm o wafe four imes at
21, 28 and 32 Vidc lor S&A 1031 1-0003-80] contact 165t torque Motor CUTEN any] insulation fesistance wst,
and continuity test). (All Failure Causss)

[meRech ]

ChiIL
o Vibration test of all DLAT sampies. (Al Failure Causes)
C. INSFECTION
YENCOR RELATED INSPECTION
O installation of 5&A components is verified by Contractor Quality Assuranve and is verified by USBI Quality
Assuramce per: (Broken roll pin} e
o USBT Quulily Asserance
- UJEBI BIF 1487
¢ Coptractor Quality Assurance
- SD1 Manufacturing and Inspection Flan/Drawing 106521 .
Cw 035

I Lol Acceptance Test: M-ray and X-ray films are inspecied by certified vendor persannci and verified by cnns
USET personnel. Ambient temperawure electrical cheekout and cycle tests arc witnessed one hundred percent by
USBI {Quality Assurance and Contractor Quality Assurance per: (All Failure Causes)

o LSE] Ouvalily Assurance
USRI SIP 1485

o  Conmagor Quality Aszurance
= 50T Acceplance Tesl Procedare 106521 ex s ]
O Lot review and cemificaion per USBI Plan 10PLN-0049, ::h'msl
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KSC RELATED INSFECTION
0 Receiving Inspectivn per OMRSD File V, Val. |, reguitemant numbcr BOCOFL. 004,

¢ Visual indjcation of Totor position vs. circuit position indicatur verifies proper mechagical operation during

clectrical verification of S&4 operation. (All Failure Causes}
TN

O Vonfy functional operation of S&A device per OMESD File ¥, vol. 1, requirement no, B558A0.010. {Open
Circuit'Locked Rotor)

O Verify S&A device command response per OMRSD File I1, Val. 1, requirement na. S00000.400. (Open Cirpuit,
Lacked Rotor)

D. FAILURE HISTORY

CH O

3} Failure Histories may be obtained from the PRACA database.

E. OPERATIONAL USE

o  Noi applicable to this failure mode.
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