SRB CRITICAL TTEMS LIST
SUBSYSTEM: THRLUIST VECTOR CONTROL

ITEM NANE: Hydrazine Rigid Lines and Fittings

PART WO See Below - M .CUD'E..' Al
ITEM CQDE: 200142 REVISION: Basic
CRITICALITY CATEGORY: 1 REACTION TIME: Seconds
N, REQUIRELD:; See Farts List DATE: March 3], 19498

Dl o1t
CRITICAL PHASES: Fmnal Countdown and Boost SUFERCEDER: March 31, 1997

L s K]
FMEA PACE NO.: A-137 ANALYST: B. Snock/S. Parvathaneni

Dok 35
SHEET 10I- 6 APPROVED: P. Kalia

FAILURE MODE AND CAUSES: Extsrnal isakage of hydrazine {System A andfor B} caused by:

Conlaminalion

Defertlive or dumaged zsesling surface
Defective line swap

Misalignment ol dynatube zealing surfaces
Improper torque

Improperly lockwired

oS Q 3 2=

FATLURE EFFECT SUMMARY: Fire and explosion will lead 1o loss of mission, vehicle and crew.
REDUNDANCY 3CREENS AND MEASUREMENTS: N/

PART NUMBERE:
Rigid Lines

Ale. 10200-0011-16)
TR200-001 1-102
10200-0020-101

Ao 1U200-0020-105
10200-0020-118

Al 10200-0020. | 08
10200-0020- 103

Ate. IN200-00R20-107
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FM Code: 20-01-42-A01 Date: March 31, 19958

10201 -(EN¥2- 104
10200 -0032- 106
10200 -0002-114
21 -(0002-115
H203-0003-10
10202-0004-102
10203-0U05-105

Fittings

Connector
10200-0025-801 2y

Tea
10208-0010-8{)
Ale MR09-0117-801
10Z02-0053-801 (2}
Alt. 10205-0118-801

Elbow
10209-0068-B01 13)
Alr 10200-0133-301
10209-006%-80|
Al TR 34801

FATIONALE FOR RETENTION:

A. DESIGN

v Al lines are 304L. stainless steel tubing per MIL-T-8845 or 3AL-2,5V Titanium tubing per 13A10047, (Defective
Line Swage}

& Dynatube Mittings are taniom 6AT-4V and are attached 10 the tobing by mechanical internal swaging. (Defective
LineSwage)

0 All hydrazine lines are designed for proof pressure rwo dmes operating pressure and burst prossure four times
cperating pressure. {Defective or Damaged Sealing Surface, Defective Line Swaps)
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11

11

Fluid peocurcment is eonirelled by SE-5-0073. (Contaminanon)

All threaded fittings and ct_:un;ectors are torqued per engineering specifications and are lockwired per MS 33540 ax
applicable. (Improper Torque, Improperly Lockwired)

Lines are clamped down o prevent damage from excessive vibraen. (Misalignment of Dwnalube Sealing
Surfaces)

Stainless sleel ubing is not rensed. (Al Failure Causes)

Tube and hose assemblies are fobricated per 10PRC-NAR. This includes the preparation and wmspection of
whehose ends and fithngs assembly alignment checks. and acceptance gritetia of the assembled umie. Tuba/ hose
assembhas are moanted to the oft skirt in a 1,KKD clean room. (AN Falum Cn.u_sfes}

Mormal operating pressure of the fus] systam is 400 psig maximem. (Defective or Damaged Sealing Surface)

The aft skirt 14 purged with GNZ prior to APU stamt up.  This reduces the G2 concentrausch o lese than four
percent per OMRSD File I1, Vol. 1, requirement number SO0EMO.430. {All Failore Cauzes)

Tubing and Hoses were qualified for SEB application as reported 1n the Solid Rocket Hoosler TV Sysem
venfication test (V-2) TM-7E25K (nominal) and TM-£2430 (off-nominal;. {All fallure cauees)

TESTIMG

Individual Tube assemblies are kydrostatically proof tested per 10REQO021, para. 2335 (Defective or
Damaged Sealing Surface and Defacrive Line Swage) ’

Individual 1ube assemblies are helium leak tested per 1OREQ-0021, para 2.3.3.6. (Defective or Damaped Sealing
Surface and Defeclive Line 3wage]

individuel wbe assemblies are precision cleancd by USET per 10REQ-0021, para. 2.3.0. (Contaminalion)
Installed tube/hose assemblies are helium leek tested per I0REQ-(R21, para. 2.3.3.3. (All Failure Causes)

Helium is verifisd for cleanliness and composition (purity and panticulale count) prior o introduclion to on-board
cireudts per 10REG-0021, para, 2,325, {Contamination}

Hydrazine is verified for cleanlingss and composition (purity and particulale cownt} prior o inrodoction to on-

board hydrazine ciwomts per TOREQ-0021, para. 2.3.2.]1 and OMRSD File V, Yol 1, Requirement Number
B42AP0U10, {Contamination)
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FM Code: 20-01-42-A01 Date: March 31, 1008

v GNZ 15 verified for cleanliness and compasition {purity and paficulale countt priat 0 IMroduction on-buoard
hydrazine circuits per [OREQ-001, para. 2.3.2.2 and OMRSD File ¥, Vol | Requirement Mumher
BA2APR012, (Contamination During Assembly)

o N2 {from MLP portable panels) is verified for cleanliness and vomposiion {purity and particulate count) prier 1o
introduction o on-boerd hydrazine circuits per OMRSD File ¥, Vol 1, Reguirement Number BAZAPDOLL,
{Contamination)

o Puel circuit (system) passivation is performed per JOREQ-021, para. 2.3.7.3. [All Failare Causas)

o Funcrional st is performed during bolfirc operations per 10REQ-0021, para. 2.3.11, 2.3.15, and 2.3.16
respeetively for: (All Failure Canses)

-  Low speed spin

- High speed spin
- Hotfire

o Venfication of APU Fuel systcm GN2 blanket pressure chack par File V. Vol. 1, requirement number
B42APC.030 (All Failure Causes)

C. INSFECTION
VENDOR RELATED INSFECTIONS

w  Inspections of sealing surfaces by USBI QAR per SIP 1260. (Defeclive or Damaged Sealing Surface)
a  Critical procassec/inspscions:
Swaging per LOPRC-0038

Tuhe Bending per W)FRC-0033
- Tube End Flaring per 10PRC-D03E

KSC RELATEL INSPECTIONS

o Individual tube assemblies ara inspected for the requirements of 10PRC-0038 per 10REQ-0021, para. 2.3.0. (All
EFailure Cansac)

o Hydrosatic test is verified per I0REQ-0021, para. 2.3.3.5. (Defective or Damaged Sealing Surface and Defective
Line Swage) )

o Individual tuhc assemblies heliom leak test verifies acceptable lcakage per 10REQ-D021, para. 2.3.3.5.
{Contamination, Defective of Damaged Scaling Surface and Defective Line Swage}

o ‘lube assemblies arc precision cleancd by USBL per J0REQ-0021, para, 2.2.0. (Contamination)

20-384



FM Codg; 20-01-42-A01 Drare: March 31, 1998

&)

Inspect all whingfnose assemblies, filings and scaling surfaces prior w installation per 10REQ-(02 1. para. 2.3.0,
(Delective or Damaged Sealing Surface, Defecuve Line Swage)

Assembly tarque and Iockwire are verificd per 10REQ-(M21, pare. 2.1.4 during assembly. (Emproper Torque,
Improperly Lockwired)

Helium cleaniiness and composition (purity and particuelate count) are verified prior to intreduction & en-board
circuits per 10REQ-002], para 2.3.2.5. {Contamination)

Hydrazine cleanliness and composition {purity and particulate eount) arc verified prior to introduction o on-hoard
hydrazine circoits per 10REQ-0021, para. 2.3.2.1 and OMRED File ¥V, Vol 1, Requiremem Numbcr
B42APOD10, (Contanunation)

GN2 cleanliness and composition {purity and paniculate count) are verificd prior to introduction to on-board
hydrazine circuits per IDREQ-021, para. 2.3.2.2 and OMMESD File ¥, Vol 1, Requirement Number
R4ZAPOD12, (Contaminalion)

[n skirt tbehess installation torgue and lockwire is verfied per |OREQ-0021, para. 2.1.4. ({Improper
Installation)

Inspections for leaks, rubbing and discoloration are conducted por 1OREQ-0021, para. 2.3.11.3 and 23155
respectiveiy, following low spead GMN2 spin and high speed GN2 spin. (Al Fwilurc Causcs)

GN2 (from MLF poriable panels) clsaniiness and composition (purity and particulate eount) are verificd poor 1o
introduetion to on-board hydrazine circuits per OMRED File ¥V, Vol 1, Requirement Munsher B42APN0LL
(Contamination)

TVC Couplings {Both 3RB and GSE) are inspevied prior to mating before cransfer to SBC per 10 REQ-0UZ ] para.
2.3 and afier transfer ro SPC they are inspecied prior (o mating per File ¥, Vol. I, requirement number
B42GEN.070. {Conramination).

GNZ tfrom servicing cart) cleanliness and composition (purity 2nd particulate counr) are verified prior In

introduction to on=hboard bhydrazine circoits per OMESD File ¥, ¥Wol. 1, Requirement Number B4ZAPUIH L.
{Contaminalion)
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0

Hydrazine {from servicing cart) cleaniiness and compozition {posty and pariculaic count) are verified pror to
introduction to on-beard hydrazine circuits per OMRSD File ¥, ¥ol. 1. Requirement Number B4ZAPO.OI0.
(Contamination) .

Verificaton of APU Fuel system GN2 blanket pressure cheek per File Vol, 1, requirement number
B42APG.G3U (Al Failure Couses)

Hydrazine system leak test is venfied per I0REQ-0021, para. 2.3.3.1 and 2.3.3.6. (All Failurc Causes)

Proper function of TVYC system is witnessed during hotfice per (QREQ-002L, pars. 2.3.16. (All Failure Canses)
Post hetfire inspeciion and leak check are verified per 1OREQ-0021, para- 2.3.16.4. (All Failure Causes)
FAILURE HISTORY

Failure Histones may be obtained from the PRACA datahase.

OPERATIONAL USE

Nat applicable to this failore mede.
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