PAGE: 1 : o PRINT DATE: 12/13/89
SHUTTLE CRITICAL ITEMS LIST - ORBITER  NUMBER: 03-2F-121308-X

5UES?STEH NAME: FORWARD REACTION EﬁHTRDL SYSTEM (RCS)
REVISION : 2 12/12/89

PART NAME 'PART MUMBER
VENDOR NAME " VENDOR WUMBER
LRU : LINE ASSEM., FLEXIBLE MC271-0084-0002
74714
LRY ‘ LINE ASSEM., FLEXIBLE MC271-0084-0007

76145

EXTENDED DESCRIPTIGN OF PART LUNDER ANALYSIS:
LINE ASSEMBLY, FLEXIBLE AND FITTINGS.

QUANTETY OF LIKE ITEMS: 2B
ONE FUEL AHD GNE OXID. PER PRIMARY THRUSTER

FURCTION:
TO PROVIDE FLEXIBLE COUPLING BETWEEN PROPELLANT SUBSYSTEM AND FORWARD

RCS PRIMARY THRUSTERS.
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: REVISIONS 2 12/12/89
SUBSYSTEM: FORWARD REACTION CONTROL SYSTEM (RCS)

LRU :LIKE ASSEM., FLEXIBLE CRITICALITY OF THIS
ITEM NAME: LINE ASSEM,, FLEXIBLE FAILURE MADE:1/1

FAILURE MODE:
EXTERNAL LEAKAGE, RUPTURE

MISSION PHASE:

PL PRE LAUNCH

LD LIFT-OFF

00 DN-CRETT |
bo DE-ORBLT

LS LANDING SAFING

103 DISCOVERY

VEHICLE/PAYLOAD/XIT EFFECTIVITY: 102  COLUMEIA
| : 104 ATLANTIS

CAUSE:
MECHANICAL SHOCK, FLOW INDUCED VIBRATION, FATIGUE, IMPROPER
INSTALLATION {WELD), MATERIAL DEFECT, STRUCTURAL FAILURE, CORROSION

CRITICALITY 1/1 DURING IMTACT ABORT ONLY? ND

REDURDANCY SCREEK R) NfA

B) N/A
C} N/A
P?SS{FAIL RATIDNALE:
A
B)
c) -

------------------ i e ol o A N P o e e e e A B R

- FAILURE EFFECTS ~

[ —————————— g g L L L L L L e e L e

{A) SUBSYSTEM:
LOSS OF PROPELLANTS TO EXTENT OF LEAK SIZE.

{8) IMTERFACING SUBSYSTEM{S):
INCREASED .GNEC CONTROL & USE OF ALTERWATE THMRUSTERS, POSSIBLE
) CDRRDSIGEE&AHAGE IN MODULE, LEAKAGE OF PROPELLANT INTQ MODULE.
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[C) MISSEON:
POTENTIAL EARLY MISS!ON TERMINATIDH.

(0} CREW, YEHICLE, AND ELEMENT(S):

POSSIBLE LOSS OF cREH;vEHICLE TF P FAVARE NrCUDC REFNRF FT SFPARATION
WHEN "G" LDADS ARE SUFFICIENT TO PREVENT FROM REACHING.

VALVE SWITCHES 7D ISOLATE THE LeAK, PDSSIBLE EXPLOSIVE MAZARD OR
MOOULE OVERPRESSURIZATION. -

(E} FUNRCTIOMAL CRITICALITY EFFECTS:

S ——————y S YYDV P R T

{A) DESIGN:
THE LINES CAN BE ISOLATED AT THE MANIFOLD IN CASE OF LEAKAGE. THE

DESIGN ALLOWS SUFFICIENT MOVEMENT TO PRECLUDE EXCESSIVE STRESSES DURING
INSTALLATION AND OPERATION. THE DESIGN BURST PRESSURE 1S 3 X THE MAX
OPERATING PRESSURE OF 700 PSIG.  THE DESIGN PRGOF PRESSURE IS 1.5 X
THE MAX OPERATING FRESSURE OF 700 P5IG.

CRES 321 (WWICH IS5 COMPATIBLE WITH PROPELLANTS) SINGLE PLY BELLOWS IS
USED. FLOW INDUCED VIBRATION ANALYSIS AND STRESS ANALYSIS WERE
CONDUCTED TO VERIFY THE ADEQUACY OF THE DESIGN. MATERIALS ARE 3JELECTED
THAT ARt COMPATIBLE WITH PROPELLANTS.

(B} TEST:

THE QUALIFICATION TEST PROGRAM USED 4 UNITS. THE TESTING INCLUDED
PRESSURE SURGE (156,000 CYCLES), FLEXURE (BOD CYCLESY, FLOW INDUCED
VIBRATION, BURST (2000 PSI), VIBRATION, AND PRESSURE CYCLING,

ACCEPTANCE TESTING INCLUDES PROQF PRESSURE {1500 PSIG), EXTERNAL
LEAKAGE, AND CLEAHLINESS AND DRYIMG.

OMRSD PERFORMS THE FOLLOWING: THE MANIFOLD LSO viv (PRI} RELIEF DEVICE
C/0 THE 5TH AND EVERY 5 FLIGHTS THEREAFTER ARD ON A CONTINGENCY BASIS.
TOXIC VAPOR LEAK CHECK OF PROPELLANT MANIFOLDS FOR THE FIRST FLIGHT AND
DK A CONTIMGENCY BASIS. AN EXTERNAL LEAKAGE WERIFICATION OF THE 5YSTEM
FOR THE FIRST FLIGHT AND ON A CONTINGEMCY BASIS. THE PROPELLANT
LOADING FOR EACH FLIGHT. PROPELLANT SAMPLING THE SECOND FLIGHT AND
WHEN THE MANTFOLDS ARE DRAINED. MECHANICAL JOENT LEAKAGE TESTS EVERY
FIVE FLIGHTS AND ON A CONTINGENCY BASIS. SUBSYSTEM INSPECTION EVERY
FIVE FLIGHTS AND ON A CORTINGERCY BASIS, STATIC AIR SAMPLING EVERY
FLIGHTS STARTING WITH THE SECOND FLIGHT AND ON A CONTINGENCY BASIS.

{C) IXSPECTION:
. RECEIVING INSPECTION
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RAW MATERIA'. IS VERIFIED BY INSPECTION. |

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 100 FOR MMM AND 100A FOR NTO 1S VERIFIED BY
-INSPECTION. CORROSION PROTECTION IS VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION
CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.

MONDESTRUCTIVE EVALUATION

WELDS ARE PENETRANT INSPECTED PER DRAWING REQUIREMENTS. OKE FAIR OF
WELDS ARE RADIOGRAPHIC INSPECTED PER DRAWING REQUIREMENTS.

CRITICAL PROCESSES

WELDING PER MIL-W-B611 IS VERIFIED BY INSPECTION.

TESTING :
ATP IS WITNESSED AND VERIFIED BY INSPECTION.

HANDLING/PACKAGING
PACKAGINE PROCEDURES ARE VERIFIED BY THSPECTION.

{D} FAILURE HISTORY:

CAR AB3249: (ONY INSPECTION)

TWELVE FLEXLINES THAT WERE TO BE INSTALLED IN TEST ITEM OR1 MERE
DBSERVED TD HAVE BROWN AND WHITE SPOTS DN THE INTERNAL SURFACE OF THE
TUBE END. THE WHITE SPOTS WERE FOUMD TO BE TITANIUM DICXIDE AND THE
BROWN SPOTS WERE IRON QXIDE, THE SPOTS RESULTED FROM A CLEANING
TECHNIQUE OF A HAND WELD THAT WAS UNIQUE TO 0B).

CORRECTIVE ACTION WAS TO CHANGE THE CLEANING PROCESS FOR OV-1D3 FLEX
LINES, LAS TESTING CONDUCTED OURING THE FAILURE ANALYSIS INDICATED
THAT THE FLEX LINES ON OV-102 WOULD NOT BE A PROBLEM BECAUSE THEY
DION'T HAVE THE SAME BAND WELD.

SEVERAL INSTAHCES OF SMALEL LEAKAGES OCCURRED POST FLIGHT IN DYNATUBES.
THE PROBLEM WAS SOLVED BY INCREASING THE TORQUE TO MAXIMUM ALLOWABLE.
5 CASES GF DYNATUBE LEAKAGE OCCURRED IN 6/75.

{€) OPERATIONAL USE:
IF A LEAK IS SLOW ENOUGH, LT CAN BE ISOLATED BY CLOSING A MANIFOLD
ISOLATION YALYE.
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RELIABILITY ENGINEERING:
DESIGN EHGINEERING
QUALITY ENGIKEERING
NASA RELIABILITY

HASA SUBSYSTEM MANAGER
HASA QUALITY ASSURANCE

F.E. BARCERAS
E. DIPCNIL
M. SAVALA
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