SSME EAICIL
REDUNDANCY SCREEN
Component Group: Block 1 Ducts and Lines Prepared: D. Early
CIL item: K602-02 Approved: T. Nguyen
Part Number; R0O018041 Approval Date: 7425/00
Component: LPFTP Turbine Drive Duct {Phase I1+) Change #: 1
FMEA Item: K602 Directive #: CCBD ME3-01-5638
Failure Mode: Piece part structural failure.
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Criticality
Phase Failure / Effect Description Hazard Reference
S interna! failure cause particle generation; piece flows downstream blocking LPFTP nozzle vane causing a loss of turbine power resulting in 1R
4.1 reduced output to the HPFTP. In the event of HPFTP cavitation, excessive turbine discharge temperatures results in a premature engine ME-FD15
shutdown. Missicn scrub. Loss of vehicle due to HPFTP turbine failure may result if overtemperature condition is not detected.
Redundancy Screens: DUCT SYSTEM - SENSOR SYSTEM: UNLIKE REDUNDANCY
A: Pass - Redundant hardware items are capable of checkout during normal ground tumaround.
B: Pass - Loss of a redundant hardware items is detectable during flight.
C: Pass - Loss of redundant hardware items could not result from a single credible event.
M Internal failure cause particle generation: piece flows downstream blocking LPFTP nozzie vane causing a loss of turbine power resulting in 1R
4.1 reduced output to the HPFTP. In the event of HPFTP cavitation, excessive turbine discharge temperatures results in a premature engine ME-FD1M

shutdown. Mission abort. Loss of vehicle due to HPFTP turbine failure may result if overtemperature condition is not detected:
Redundancy Screens: DUCT SYSTEM - SENSOR SYSTEM: UNLIKE REDUNDANCY
A Pass - Redundant hardware items are capabie of checkout during normal ground turnaround.

B: Pass - Loss of a redundant hardware items is detectable during flight.
C: Pass - Loss of redundant hardware items could not result from a singie credible event,




SSME FMEA/CIL

DESIGN
Component Group: Block 1 Ducts and Lines Prepared: D. Early
CIL Item: KE02-02 : Approved: T. Nguyen
Part Number: RO018041 Approval Date: 712500
Component: LPFTP Turbine Drive Duct (Phase |1+} Change #: 1
FMEA Item: K602 Directive #: CCBD ME3-01-5638

Failure Mode: Piece part structural failure.
Page: 1of 1

Design / Document Reference

FAILURE CAUSE: A: Internél structural failure of: Stabilizer, Inletoutlet sleevesitubes, Welds.
THE FLEX JOINTS ARE DOUBLE BELLOWS SEGMENTED WITH EXTERNAL GIMBAL LINKAGE. STABILIZER (1), AND INLET AND OUTLET SLEEVES AND END FLANGES (1) ARE

19,903 SECONDS. THE 2014 DUCT HAD ACCUMULATED 53 STARTS AND 15,346 SECONDS.
(1) RS008301, RS008921; {2) RSS-8582; {3) RSS-511-13; (4) CP320R0003B; {5) RL00532, CP320R0003B: (6) NASA TASK 117, {7) RSS5-8756; {8) CD#2-0152; (9) CD#2-87-0031



Component Group:
CIL Hem:

Part Number:
Component:

FMEA Item:

Failure Mode:

SSMEFI /CIL

INSPECTION AND TEST

Block 1 Ducts and Lines Prepared:
K602-02 Approved:
R0O018041 Approval Date:
LPFTP Turbine Drive Duct (Phase [I+} Change #:
K602 Directive #:
Piece part structural failure.
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D. Early

T. Nguyen

7/25100

1

CCBD ME3-01-5638
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Failure Causes

Significant Characteristics

inspection(s) / Test(s)

Document Reference

STABILIZER
STABILIZER

MATERIAL INTEGRITY

HEAT TREAT
SURFACE FINISH

ASSEMBLY INTEGRITY

SLEEVE/TUBES
SLEEVE/TUBES

MATERIAL INTEGRITY

HEAT TREAT

SURFACE FINISH

ASSEMBLY INTEGRITY

WELDS
WELDS

WELD INTEGRITY

FLEX JOINT
FLEX JOINT

ASSEMBLY INTEGRITY

MATERIAL INTEGRITY IS VERIFIED PER DRAWING REQUIREMENTS.

THE INCOLQOY BAR IS PENETRANT INSPECTED PER SPECIFICATION REQUIREMENTS.
HEAT TREAT IS VERIFIED PER SPECIFICATION REQUIREMENTS.
THE STABILIZER DRY-FILM LUBRICATION IS VERIFIED PER DRAWING REQUIREMENTS.

INNER RADII ARE INSPECTED PER DRAWING REQUIREMENTS.

MATERIAL INTEGRITY IS VERIFIED PER DRAWING REQUIREMENTS.

THE SLEEVE AND TUBES BAR MATERIAL IS PENETRANT INSPECTED PER SPECIFICATION
REQUIREMENTS.

HEAT TREAT IS VERIFIED PER SPECIFICATION REQUIREMENTS.

THE SLEEVE DRY-FILM LUBRICATION IS VERIFIED PER DRAWING REQUIREMENTS.

THE SLEEVE INNER RADII ARE INSPECTED PER DRAWING REQUIREMENTS.

ALL WELDS ARE INSPECTED TO DRAWING AND SPECIFICATION REQUIREMENTS PER WELD CLASS.
INSPECTIONS INCLUDE: ViISUAL, DIMENSIONAL, PENETRANT, RADIOGRAPHIC, ULTRASONIC, AND
FILLER IMATERIAL, AS APPLICABLE.

THE FLEX JOINT IS GIMBAL TESTED PER DRAWING REQUIREMENTS.

THE FLEX JOINT IS ACCEPTANCE TESTED PER SPECIFICATION REQUIREMENTS.

RS008901
RS008921

RS5008901
RS008921

RAC115-116
RAD611-020

RS008901
RS008921

RS008901
RS008921

RS008901
RS008921

RS008501
RS008921

RAG115-116

RAD611-020
RA1611-002

RSG08901
RS008921

RS008501
RS008921

RS008901
RS5008921

RL10011

RAQE07-094
RA0115-116
RA0115-006
RA1115-001
RA0115-127

RS008301
RS008921

RS008901
RS008921

RLOO378
RLOO377



Component Group: Block 1 Ducts and Lines Prepared: D. Early
CIL tem: K602-02 : Approved: T. Nguyen
Part Number: R0018041 Approval Date: 7125100
Component: LPFTP Turbine Drive Duct (Phase Il+) Changs #: 1
FMEA ltem: K602 Directive #: CCBD ME3-01-5638
Failure Mode: Piece part structural failure.
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Failure Causes Significant Characteristics Inspection(s) / Test(s) Document Reference
A DUCT . RO018041
COMPONENT CLEANLINESS COMPONENT CLEANLINESS IS VERIFIED PER SPECIFICATION REQUIREMENTS. R0O18041
FLIGHT FLOW TESTING THE EXTERNAL SURFACE IS VISUALLY INSPECTED PRIOR TO EACH LAUNCH. (LAST TEST) OMRSD V41BUD.030
Failure History: Comprehensive failure history data is maintained in the Problem Repoerting database (PRAMS/PRACA)

Operational Use:

Reference: NASA letter SA21/88/308 and Rocketdyne letter 88RCO9761.
Not Applicable.



SSMF MEA/CIL

WELL JOINTS
Component Group: Block 1 Ducts and Lines Prepared: D. Early
CIL ttem: K602 Approved: T. Nguyen
Part Number; R0O018041 Approval Date: 7125/00
Component; LPFTP Turbine Drive Duct {Phase lI+) Change #: 1
FMEA item: K602 Directive #: CCBD ME3-01-5638
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Critical Initial
Root Flaw Size Not
Side Not Detectable

Compcnent Basic Part Number Weld Number Weld Type  Class Access HCF LCF Comments
BELLOWS RS008888 1-4 GTAW |
BELLOWS RS008888 56 EBW |
BELLOWS RS008889 1-4 GTAW |
BELLOWS RS008889 5,6 EBW |
FLEX JOINT RS008901 1-4 EBW |
FLEX JOINT RS008901 5-8 EBW | X
FLEX JOINT RS008521 1,2 EBW | X
FLEX JOINT RS008921 3-6 EBW t X
DUCT R0O018041 1 GTAW | X
DUCT R0O018041 2 GTAW |
DUCT R0O018041 3 GTAW t
DUCT R0O018041 4 GTAW | X X
DUCT RO018041 5 GTAW 1
DUCT RO018041 6 GTAW f X X
DUCT R0018041 7 GTAW | X X
DucCT ROC18041 8 GTAW |
DUCT R0O018041 9 GTAW t X
DUCT R0O018041 10 GTAW | X
DUCT : R0018041 11 GTAW | X X



