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	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A17586 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-091 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LEAKING LO2 FEEDLINE SEAL 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
LMMSS 
	FSCM#
-- 
	FCRIT
1 

	HCRIT
1 
	Sys_Lvl
-- 
	Misc Codes
A B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
LRU 
	NOMENCLATURE
PRIMARY RACO SEAL 
	PART#
55L2-5 
	SER/LOT#
N/A 
	MANUFACTURER
LANGLEY 

	HARDWARE
NCA 
	NOMENCLATURE
ET COMPLETE 
	PART#
80901006000-500 
	SER/LOT#
ET-111 
	MANUFACTURER
FURON CORP 

	Test/Operation
L - FLD 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
UC 
	Fail Mode
MV - EXT LEAK 
	Cause
MAW - MFG-ASY-WORK 

	System
PROPULSION 
	Defect
CX - VOID 
	Material
P - SEAL 
	Work Contact
VARRIELLO 
	Fail Date
06/24/2000 

	Received at MSFC
06/28/2000 
	Date Isolated
06/26/2000 
	FMEA Reference
2.1.14.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
MV - EXT LEAK 
	Time Cycle
-- 

	Effectivity Text
ET-111 

	Vehicle Effectivity Codes

	Vehicle 1
-- 
	Vehicle 2
-- 
	Vehicle 3
-- 
	Vehicle 4
-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary


	Last MSFC Update
11/08/2000 
	CN RSLV SBMT
10/31/2000 
	Defer Date
08/22/2000 
	Add Date
06/29/2000 
	R/C Codes
4 - TEST -- -- 

	Assignee

	Design
M. BUTLER 
	Chief Engineer
N. OTTE 
	S & MA
R. GLADWIN 
	Project
-- 
	Project MGR
J. SMELSER 

	Approval

	Design
M. BUTLER 
	Chief Engineer
N. OTTE 
	S & MA
R. GLADWIN 
	Project
-- 
	Project MGR
J. SMELSER 

	PAC Assignee
T. WHITE 
	PAC Review Complete
TLW 
	MSFC Closure Date
11/06/2000 
	Status
C - CLOSED 
	F/A Completion
-- 

	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
	REVL
-- 
	OPRINC
-- 

	FUNC MOD
-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
	SUBTYPE
-- 
	Software Closure CD
-- 

	RES PERSON L2
-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
N047653 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
PROBLEM

THE LO2 FEEDLINE AT JOINT EIGHT LEAKED AT 231 TO 241 SCCM AND 

EXCEEDED THE ALLOWABLE LEAKAGE RATE OF 3.0 SCCM (STANDARD 

CUBIC CENTIMETERS PER MINUTE) PER MMC-ET-TM04K-B, PARAGRAPH 

2.1.2.1.

CRITICALITY: THE FAILURE IS A CRIT. 1; FMEA ITEM CODE 

2.1.14.1; "LEAKAGE"

REVISION "B" DATED 10/27/2000.  CLOSES ALL TASKS (SEE 

ASTERISKS)

 

	Contractor Investigation/Resolution
* GENERAL

DURING THE DUAL SEAL CAVITY LEAK-CHECK OF JOINT EIGHT 

(LO2 AFT ELBOW TO LO2 AFT FLEXIBLE ASSEMBLY), A 231 TO 241 

SCCM LEAK WAS DETECTED.  THE ALLOWABLE LEAKAGE IS 3.0 SCCM 

PER MMC-ET-TM04K-B, PARAGRAPH 2.1.2.1.  THE TP-8C101-FA 

PERFORMS FLANGE LEAKAGE VERIFICATION TESTS ON LO2 AND LH2 

SYSTEM MECHANICAL JOINTS.  THE JOINT CAVITY IS PRESSURIZED 

WITH HELIUM TO THE APPROPRIATE TEST PRESSURE AT AMBIENT 

TEMPERATURE, AND THEN THE FLOWMETER INDICATION IS RECORDED AS 

THE "INDICATED LEAK" VALUE.  THE MMC-ET-TM04K-B STATES THAT 

THE LEAKAGE RATE SHALL NOT EXCEED 3.0 SCCM OF GHE AT A 

PRESSURE OF 50.0 +/- 5.0 PSID.  TROUBLESHOOTING STEPS 

DETECTED NO TEST EQUIPMENT MALFUNCTION.  UPON JOINT 

DISASSEMBLY, DAMAGE WAS FOUND ON THE PRIMARY (RACO) SEAL. 

TASK I. FAILURE INVESTIGATION

A. EVALUATE SEAL CONDITION FOR CONFORMANCE TO ENGINEERING 

   REQUIREMENTS.

   RESPONSIBILITY: J. VARRIELLO - 3741 / D. WESTPHAL - 3740 

   ECD: 06-26-2000

COMPLETE: 06-26-2000

* CLOSURE STATEMENT:

  WITH NO SECONDARY SEAL LEAKAGE INDICATED, THE JOINT WAS 

  DISASSEMBLED FOR INSPECTION OF THE FEEDLINE FLANGES, RACO AND 

  CREAVY SEALS.  NO PROBLEMS WERE FOUND WITH EITHER FLANGE OR 

  WITH THE CREAVY SEAL.  TWO DISCONTINUITIES ACROSS THE PRIMARY 

  SEAL SURFACE WERE FOUND ON THE RACO SEAL.  THESE 

  DISCONTINUITIES WERE ON ONE SIDE OF THE SEAL APPROXIMATELY 

  0.5 INCH APART AND WERE MOST READILY DETECTABLE BY FEEL 

  RATHER THAN BY VISUAL INSPECTION.  UNDER MAGNIFICATION, BOTH 

  INDICATIONS WERE PARALLEL AND SIMILAR IN SHAPE.   THESE SEALS 

  ARE RECEIVED IN A CLEANED CONDITION AND INSPECTED FOR OBVIOUS 

  DAMAGE TO THE PACKAGING WITH DETAILED INSPECTIONS PERFORMED 

  AT THE POINT OF INSTALLATION.  NO DAMAGE WAS DETECTED PRIOR 

  TO INSTALLATION.

B. REVIEW INSTALLATION PROCEDURE/PROCESS AND INSPECTION 

   CRITERIA TO DETERMINE IF ADEQUATE SCREENS ARE IN PLACE THAT 

   WOULD DETECT THIS TYPE OF ANOMALY.

   RESPONSIBILITY: J. VARRIELLO - 3741 / D. WESTPHAL - 3740 

   ECD: 07-21-2000

   COMPLETE: 07-21-2000

* CLOSURE STATEMENT:

  TWO INSPECTIONS ARE PERFORMED ON THE RACO SEAL IN FINAL 

  ASSEMBLY.   PRODUCTION PERFORMS A VISUAL INSPECTION DURING A 

  FLOOR INSPECTION, AND THEN THE ANOTHER VISUAL INSPECTION BY 

  BOTH QUALITY CONTROL AND PRODUCTION BEFORE INSTALLATION.  

  THESE VISUAL INSPECTIONS ARE PERFORMED WITHOUT TAKING THE 

  SEAL OUT OF THE ACLAR BAG.  THE BAG REMAINS IN PLACE DURING 

  THIS INSPECTION TO ENSURE THE CLEANLINESS OF THE SEAL IS 

  MAINTAINED.

C. INTERVIEW PRACTITIONERS TO DETERMINE IF ANY OUT OF 

   SEQUENCE ACTIVITIES WERE PERFORMED PRIOR TO THE FAILURE.

   RESPONSIBILITY: J. VARRIELLO - 3741 / D. WESTPHAL - 3740 

   ECD: 07-21-2000

   COMPLETE: 07-21-2000

CLOSURE STATEMENT:

INTERVIEWS WITH PRACTITIONERS FOUND NO OUT OF SEQUENCE 

ACTIVITIES THAT WERE PERFORMED PRIOR TO THE FAILURE.

D.  EVALUATE IMPLEMENTATION OF A CONFIDENCE 

TEST PRIOR TO THE LEAKAGE TEST FINAL ACCEPTANCE TO ENSURE 

SEAL INTEGRITY OF THE JOINT ASSEMBLY.  

RESPONSIBILITY: A. JOHNSON - 3611 / B. BRUMFIELD - 3611

ECD: 08-18-2000

* CLOSURE STATEMENT:

  TP-8C101-FA AND TP-8C101-A HAVE BEEN REVISED TO INCLUDE A 

  SHOP VERIFICATION OF JOINT INSTALLATION PRIOR TO SUBMITTAL 

  FOR MMC-ET-TM04K-B ACCEPTANCE.

CAUSE

DAMAGE TO THE PRIMARY RACO SEAL DURING INSTALLATION.

* TASK II. CORRECTIVE ACTION

  CONFIDENCE CHECKS HAVE BEEN ADDED TO VERIFY JOINT SEAL 

  INTEGRITY. 

TASK III. CLEARANCE OF EFFECTIVITIES

ALL ET'S CLEARED.  THE PURPOSE OF LEAK TESTING IS TO FILTER 

OUT SUCH DISCREPANCIES.  ALL INSTALLED JOINTS PASSED THE TM04 

REQUIRED LEAK TEST.

* TASK IV. CAPS CLOSURE SUMMARY

DURING THE DUAL SEAL CAVITY LEAK-CHECK OF JOINT EIGHT 

(LO2 AFT ELBOW TO LO2 AFT FLEXIBLE ASSEMBLY), A 231 TO 241 

SCCM LEAK WAS DETECTED.  THIS EXCEEDED THE ALLOWABLE LEAKAGE 

RATE OF 3.0 SCCM (STANDARD CUBIC CENTIMETERS PER MINUTE) PER 

MMC-ET-TM04K-B, PARAGRAPH 2.1.2.1.  UPON JOINT DISASSEMBLY, 

DAMAGE WAS FOUND ON THE PRIMARY (RACO) SEAL.  

INVESTIGATION OF THE SEAL DETERMINED THAT THERE WERE SURFACE 

DEFECTS ACROSS THE PRIMARY SEALING SURFACE CAUSED DURING 

INSTALLATION.  ADEQUATE TESTS AND EFFECTIVE SCREENS FOR JOINT 

LEAKAGE ARE IN PLACE AND PREVENT DELIVERY OF DISCREPANT 

HARDWARE.  AS AN ENHANCEMENT, A CONFIDENCE CHECK WAS ADDED TO 

HAVE SHOP VERIFICATION OF JOINT INSTALLATION PRIOR TO 

SUBMITTAL FOR MMC-ET-TM04K-B ACCEPTANCE. THE ACCEPTANCE TEST 

IS AN EFFECTIVE SCREEN FOR JOINT LEAKAGE AND PREVENTS 

DELIVERY OF DISCREPANT HARDWARE. 

THIS CAPS IS CLOSED.  NO FURTHER ACTION IS REQUIRED.

	MSFC Response/Concurrence
08/22/2000 - BOARD ACCEPTED THE PLAN OF ACTION RATIONALE UNTIL 

10/27/2000 PER RATIONALE C: THE PROBLEM CONDITION DOES NOT EXIST IN THE 

FLIGHT HARDWARE AND IS CLEARLY SCREENED BY ACCEPTANCE TEST, PREFLIGHT 

CHECKOUT, OR SPECIAL TESTS. 

10/31/2000 - REOPENED - PAST EST F/A DATE OF 10/27/2000.

11/06/2000 - BOARD ACCEPTED PROBLEM CLOSURE RATIONALE.  SIGNATURES ARE 

ON FIEL IN THE PAC.  THIS PROBLEM IS OFFICIALLY CLOSED. 




	MSFC Problem Reporting and Corrective Action (PRACA) System

	ASSESSMENT ADDENDUM REPORT




	MSFC Report#
A17586 
	IFA#
-- 
	Contractor RPT#
P-091 
	JSC#
-- 
	KSC#
-- 
	EICN#
-- 

	Asmnt Part#
55L2-5 
	Asmnt Part Name
RACO SEAL 
	Asmnt Serial/Lot#
N/A 

	HCRIT CD
1 
	FCRIT CD
1 
	CAUSE CD
MAW - MFG-ASY-WORK 
	FAIL MODE
MV - EXT LEAK 

	Asmnt FMEA
ET-P/M2.1.14.1 
	Asmnt FM
-- 
	FMEA CSE
-- 
	FMEA SCSE
-- 

	Asmnt FMEA
-- 
	Asmnt FM
-- 
	FMEA CSE
-- 
	FMEA SCSE
-- 

	Asmnt FMEA
-- 
	Asmnt FM
-- 
	FMEA CSE
-- 
	FMEA SCSE
-- 

	Correlated Part#
-- 
	Correlated Part#
-- 
	Correlated Part#
-- 

	Associated LRU#
-- 
	Associated LRU#
-- 
	Associated LRU#
-- 

	MAJOR DESIGN CHANGES

	APRV DATE
-- 
	DESCRIPTION OF CHANGES
-- 

	ASSESSMENT TEXT



