SRE CRITICAL ITEMS LIST
SURSYSTEM: STRUCTURES AND MISCELLANEQUS ITEMS

ITEM NAME: KASA Swandard Derwonaror, NSD-

FART HNO.; SEB 26100094-20] FWCODE: Al
ITEM COLE; BI=0it-01 REVISION: Basic
CRITICALITY CATEGQRTY: 1 EEACTION TIME: Immediste
NO. REQUIRED: & PATE: March 3], |998 |
[ Rk
CRITICAL PHASRES: Final Countdown SUPERCEDES: March 1, 1095
ICH 0
FMEA FAGE NO.: E-49 ANALYET: Bob Whita/S. Parvathanen:
oW 03
SHEET 1 OF 4 APPROVED: F. Kalia

FAILURE MCDE AND CAUSES: Premature operation caused by:

High Temperature

Shock/Vibration

Elecromagnetic Interfereney
Electrostatic. discharge

Increased sensitivity due tov contamination

ooo0n

FAILURE EFFECT SUMMARY: Premarure operation of & NSD would reselt in the release of one SRE/MLP
holddown assembly. This could regult in vahicle instability on the pad during SSME thrust build-up resulting in an
ET fire and explesion and loss of mission, vehicle and crew.

EATIONALE FOR RETENTION:
A DESIGN

n  The NSD is GFE supplied by Johnson Spuce Conter (JSC) and consists of a NASA Swandard Inivator (NSI)
(SEB26100001) with a backup ring weided 10 the body of the MASA Standard Detonator. The NST is controlled
by specification SKE26100066 and drawing SEB26100001. The NSD dcsign is controlicd by drawing
SEB26100094 and specitication SKB26100097. Detonator uses RDX and lead azide explosive mix for hi-temp
protcclion. NSI meets EM] compatibility per MC999-0002. Firing cireuity consists of twisted shielded pairs for
Elcctromagnetic loierfarence (EMI) and Radio Frequency Interference (RFTY profection, Pyro Initiator
Comtroller {PIC) is two tailure tolerant for protection against an eONECUS output.
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o

The M50 is able w withstand & model lightning flash withowt jeopardizing the sirength or function required W
safely continue the missiom per Nabional Space Transporiation Systern (NSTSHD76248. The NSD ig electrically
bonded fo the SRR structure through its mating pyrotechnic component.  The electhical honding resistance is
required to be less than 2.5 milliohms across each interface por MSTS 07636,

The NED will withstand 23,000 vol elecrrostatic discharge betwesn both pins shorled together and the NSD
hody per 18C specification SKB26100066.

Electromagnelic control measurcs are defincd by 10PLN-0067, Electromagnetic Effects Conrol Plan for Spuce
Shuttle Boosters and Range Safary System.

The N3D will not ignite when the bridpewire 1s El.l-hjﬂlﬂﬂd toade cyrrent af 1 amp for 5 minures or a de power of
1 watt for 5 minutes within the temperature Tange of 300 CF to -260°F per ISC specification SKB261{NNNGE.

Lightning protection requirements are specified by NSTS (7636, Lighming Protection Crieria Documents.
Qualification Test:

Dietonator originally qualification wested for Apolla in 1965, Addinonally qualified for orbiter ombalical attach
per cenification mqui&mnenl (TR} 45-565330 and with the 34 inch frangible nut aulpignition (est verified no hire
when sxposed to 30 F for 1 hour (maximum expected lemperature is ambient). N5ST has been qualified o o no
fire condition when subjected 1o | wart/l amp for 5 minuies. CR-45-114-0018-0003, CR-45-4 53-(012 1-0EH1%;
SEKBZa100097.

Diesign Verification Test: NSI and wiring was tested for close proximity RF1 suscepuibility prior 10 Apotlo-Soyus
Test Project {ASTP).

The W51 passed exposure Lo sl currents of 20 kiloamperes. The PIC/cable/NSI combination tested with no
failures to at leasl 640 volts during liphtning test on the shutlle SRB nozzle severence system. LET report 629,

TESTING
VENDOR FEELATED TESTING

Acceplance Tasting:

O

Acceptance tests include rensile tast (3 coupons from game heal treat), examinahion of product {weight.
workmanship, finish, dimensians, construction, and certified M&P).  Bridgewire resistance and 50 volt insulation
resislance test for NSL  Neutron and X-ray {Presence of explosive mix, no foreign material, and proper
asscmbly},  Leakage {1 X 10 t0-6CC per sac helium), and weight (Pryo charge and all other cartridge pars
wiighed pre- and post-assembly. Totals must be within specified tolerance). CR-45-453-0M12 14NN, ATP 5044:
SKB2GINHET.
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FM Code: 60-04-01-A01 Date: March 31, 1998
K3C RELATED TESTING

o Integraled power "ON" Stray Voltage Test is L‘hecked per OMRED File 11, Yol. T, regquirement go. SOGHL 1440,
(EMI, Electrostatic Discharge)

o Integraled Power "OFF" Sway Volage Test is checked per OMRSD File IR Vol 1, reguirement numbers
SO0GEN 635, (EMI, Electrostatic Discharge)

DN
¢ GO PIC test with live pyrotcehnies per OMRSD File T, Velume t, reguicemem no. S0C000.410.  (EMI,
Elcctrostatic Discharge)
o GO0 PIC lest with live pyrotechnics during taunch countdown per OMRSD File 11, Volume 1, reguirement no.
SOOFAQ015. (EMI. Electrostatic Drischarge)
C. INSPECTION
YENDOE RELATED INSPECTION
o Receiving Inspecnon:
Raw matenial is verificd by inspection (o assure specific shuitle requirements are satisfied. (Contamination)

¢ Conlamimation Cantrpl;

Contamination control and corrosion protecrion procasses and storage environments are monitored and verified
by tnspection. (Contamination)

o Assembhy/Installation:

Selected manufactrringfassembly steps are identified by NASA and quality assurance and verified by government
ingpeciion mandawory inspection paints (MIPE). {All Failure Causes)

&  Nondestructive Evaluation:

Farts are X-rayed and N-rayed to verify correct assembly and presence of all datail pares and explosivas. X-rays
and M-rays are reviewed by vendor, DCAS, and NASA guality and engineering. (Contamination)

3 Critical Proccsses:

All manufscluring processes such as welding, plating, heat treating, passivation and ancdizing are verified by
inspection. (AL Failure)

& Slorage;

Storape envirgnment verified by mspecion. (Contamination/High Temperature)
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K5C RELATED INSPECTIONS

v Receiving inspecrion verifies that the N3Ds have becn Right certified by MSFC as required by NSTS 08060 per
OMRSD File ¥, Yolume 1, requirement no, BOJFL 002, (Al Failure Causcs)

o Verification that insulation resistancc tost is sccepiable per OMRSD File V, Volume 1, requirement no.
BOOOFL 00 1. {Elecirostanc Discharzs)

o Imspection for damege and contamination per OMRSD File ¥V, Volume 1, requirement no. BOOFL.0DI.
(Contaminalion}

o Bonding berween all metallic faying surtaces is venfied per OMRSD File V, Volume |, requirement ne.
B75000.020. {Electrosiatic Discharpe)

o Shelf Life is verified by S5PC Quality in accomlance with NSTS 08060, Spoce Shuitle System Pyrotechnic
Specification. (Increased Sensitivicy due to Contamninalion}

D FAILUEE HISTORY:
o Failure Histories may be ohtained from the PRACA database.
E. OPERATIONAL USE

o Mot applicable 10 this failure mode.
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