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	Problem Description
REF: LO2 ULLAGE TEMPERATURE FAILED MAF/ATP DURING CONTINUITY TESTING

SUBSEQUENT TROUBLESHOOTING ISOLATED THE OPEN CIRCUIT TO THE LO2

INTERNAL CONNECTOR. THREE CONNECTOR SOCKETS WERE FOUND WITH MISSING

CONTACT SPRINGS

	Contractor Investigation/Resolution
R/A - MISSING CONTACT SPRINGS WERE REPLACED, AFTER WHICH TESTING WAS

SUCCESSFUL. 10/16/85 CAUSE - SUPPLIER FAILED TO INSTALL CONTACT SPRING

IN SOCKET ASSEMBLY. SPRING PROVIDES POSITIVE ELECTRICAL CONTACT BETWEEN

MATING PIN AND SOCKET. THIS PROBLEM CONSTRAINS NO FUTURE LAUNCHES AS

CONNECTORS ARE VERIFIED AT ATP & ARE FUNCTIONALLY CHECKED AT KSC TO

INSURE THAT THEY ARE FULLY OPERATIONAL. THIS CONSTRAINT STATEMENT HAS

BEEN COORDINATED WITH ET PROJECT, G. P. BRIDWELL. FAILURE ANALYSIS -

ELECTRICAL TESTING PROVED THE OPEN CIRCUIT CONDITION WAS NOT CAUSED BY

DEFECTIVE GROUND SUPPORT EQUIPMENT. USING A TIME DOMAIN REFLECTOMETER,

THE OPEN CIRCUIT'S POSITION WAS ESTABLISHED IN THE NOSE CONE AREA

TESTING OF THE FORWARD OGIVE ELECTRICAL FEED-THROUGH CONNECTOR SHOWED

NO PROBLEMS ON THE EXTERNAL HALF. THE INTERNAL CONNECTOR DEMONSTRATED A

RESUMPTION OF CONTINUITY WHEN PHYSICALLY MANIPULATED. FURTHER

INSPECTION FOUND THAT THE CONNECTOR CONTACTS (SOCKETS) ASSOCIATED WITH

THE OPEN CIRCUIT DISPLAYED NO PHYSICAL RESISTANCE TO THE INSERTION OR

REMOVAL OF A TEST PIN. THESE CONTACTS WERE REPLACED WITH SERVICEABLE

PARTS AND THE CIRCUIT SUCCESSFULLY RETESTED. DISSECTION OF THE

DEFECTIVE CONTACTS (SOCKETS) REVEALED THE OMISSION OF A LEAF SPRING

WHICH MAINTAINS PHYSICAL CONTACT BETWEEN THE MATING PIN AND SOCKET

THIS SPRING IS INSTALLED BY THE VENDOR. STOCK CHECK - A STOCK CHECK WAS

PERFORMED ON ALL 81L2-4 AND -5 ELECTRICAL SOCKETS USED ON THE 81L2-1

AND -3 CONNECTORS. SEVEN SOCKETS WERE FOUND WITH MISSING SPRINGS, OUT

OF 8,363 SOCKETS CHECKED. THESE DEFECTIVE PARTS WERE DOCUMENTED ON MARS

T-86177. ET CLEARANCE - LWT-26 CLEARED FOR FLIGHT BASED ON FOLLOWING

RATIONALE: VIBRATION CONFIDENCE TESTING WAS CONDUCTED AT WYLE ON A

81L2-1, -2, -3 COMBINATION ASSEMBLED WITH 8 PIN SOCKETS WITH MISSING

FERRULES AND CONTACT SPRINGS, AND 2 PIN SOCKETS WITH FERRULES AND

CONTACT SPRINGS. CONTINUITY WAS MAINTAINED ON BOTH CONFIGURATIONS OF

PIN SOCKETS THROUGHOUT THE TEST. (REFERENCE CAPS E-063C.) ELECTRICAL

TESTING AT MAF SHOW THE CIRCUITS ON LWT-26 ASSOCIATED WITH THE 81L2-1,

-3 CONNECTORS, TO BE FULLY OPERATIONAL. STOCK CHECKS AT MAF SHOW THE

NUMBER OF DEFECTIVE PIN SOCKETS ENCOUNTERED TO BE EXTREMELY LOW WHEN

COMPARED TO THE NUMBER INSPECTED (14 OUT OF 8,437). THIS SIGNIFICANTLY

REDUCES THE PROBABILITY OF A DEFECTIVE PIN SOCKET BEING INSTALLED. THE

CIRCUITS ASSOCIATED WITH THE 81L2-1, -3 CONNECTORS ARE REDUNDANT EXCEPT

FOR THE LO2/LH2 ULLAGE TEMPERATURE SENSORS, 5% LO2 LEVEL SENSORS, AND

BOTH LH2/LO2 OVERFILL SENSORS. ASSUMING THAT ANY OF THESE CIRCUITS FAIL

DUE TO PIN SOCKET ANOMALIES, THE FOLLOWING CONDITIONS WOULD RESULT: -

LO2 5% SENSORS EFFECT: NO CONSTRAINT TO LAUNCH - DATA ONLY - LH2/LO2

ULLAGE GAS TEMPERATURE SENSORS EFFECT: NO CONSTRAINT TO LAUNCH - DATA

ONLY - LH2/LO2 98% AND OVERFILL LEVEL SENSORS EFFECT: OPEN CIRCUIT

WOULD YIELD A WET INDICATION AND FAILURE WOULD NOT ABORT TANK LOADING -

LH2/LO2 100% LEVEL SENSORS (ALL FOUR) EFFECT: OPEN CIRCUIT WOULD YIELD

A WET INDICATION AND TANK FILL WOULD BE ABORTED - LH2/LO2 100% LEVEL

SENSORS (1 OF 4 OPERATING) EFFECT: NO CONSTRAINT TO LOAD NO OTHER

ELECTRICAL CONNECTOR ON THE ET UTILIZES THIS CONTACT CONFIGURATION. THE

ONLY CRITICAL CIRCUITS ARE THE LH2 DEPLETION SENSORS. THE 81L2-1, -3

SOCKET CONTACTS FOR THESE CIRCUITS WERE INSPECTED AND TESTED ON MARS

T-79126 WITH NO ANOMALIES. 11/21/85 PRB STATUS - TOOLING CONNECTORS AND

TOOLING STOCK ARE BEING CHECKED AND STP-6501 IS BEING REVISED TO

REQUIRE 100% SOCKET INSPECTION. ECD IS 12-15-85. 1/16/86 PRB STATUS -

INSPECTION HAS BEEN COMPLETED THROUGH LWT-30. NO DEFECTS HAVE BEEN

FOUND. REVISION OF STP 6501 IS BEING WORKED. INSPECTION FOR DEFECTIVE

CONNECTORS IS ONGOING. ECD IS 2-20-86. 3/20/86 PRB STATUS - STP-6501

HAS BEEN WRITTEN TO REQUIRE 100% INSPECTION; HOWEVER, IT MUST BE

AMENDED TO INSPECT ONLY 81L2 CONNECTORS. AS WRITTEN, IT COULD BE

INTERPRETED TO MEAN ALL CONNECTORSADDITONAL TIME IS REQUIRED TO

COMPLETE INSPECTIONS. INSPECTIONS ARE PERFORMED AS PRODUCTION PERMITS

ECD IS 5-30-86. 4/17/86 PRB STATUS - INSPECTION IS COMPLETE THROUGH

LWT-32. ECD REMAINS 5-30-86. 5/15/86 PRB STATUS - ALL INSPECTIONS HAVE

BEEN COMPLETED. MMC ECD IS NOW 6-1-86. 7/1/86 CLEARANCE OF

EFFECTIVITIES - ELECTRICAL ENGINEERING WAS TASKED TO PROVIDE RATIONALE

FOR CLEARANCE OF LWTS 15 THROUGH 34. THIS IS PROVIDED BY INTEROFFICE

MEMORANDUM 3515-85-064. A SUMMARY IS PROVIDED AS FOLLOWS: LWTS 15

THROUGH 25: - VIBRATION CONFIDENCE TESTING WAS CONDUCTED AT WYLE ON A

81L2-1, -2, -3 COMBINATION. CONTINUITY WAS MAINTAINED THROUGHOUT THE

TEST (REFERENCE CAPS E-063C). - ELECTRICAL TESTING AT MAF/KSC VERIFIES

THE CIRCUITS ASSOCIATED WITH THE 81L2-1, -3 CONNECTORS ARE FULLY

OPERATIONAL. - STOCK CHECKS AT MAF SHOW THE NUMBER OF DEFECTIVE PIN

SOCKETS ENCOUNTERED TO BE EXTREMELY LOW WHEN COMPARED TO THE NUMBER

INSPECTED (10 OUT OF 8,437). THIS SIGNFICIANTLY REDUCES THE PROBABILITY

OF A DEFECTIVE PIN SOCKET BEING INSTALLED. - THE CIRCUITS ASSOCIATED

WITH 81L2-1, -3 CONNECTORS, WITH THE EXCEPTION OF THE ULLAGE

TEMPERATURE SENSORS, 5% LO2 SENSOR, AND THE OVERFILL SENSORS, ARE

REDUNDANT. NONE OF THE ABOVE ARE CRITICAL; ONLY THE LH2 DEPLETION

SENSORS ARE CRITICAL; TWO OF FOUR REQUIRED FOR SYSTEM OPERATION. - LOW

PROBABILITY OF USING THE LH2 DEPLETION SENSORS FOR ECO (ENGINE CUTOFF)

- NO OTHER ELECTRICAL CONNECTOR ON THE ET UTILIZES THIS CONTACT

CONFIGURATION. 7/1/86 RESOLUTION - FAILURE ANALYSIS REVEALED CAUSE FOR

THE OPEN CIRCUIT CONDITIONS TO BE THE RESULT OF OMITTING THE 81L2

SOCKET SPRINGS. THIS SPRING MAINTAINS MECHANICAL CONTACT BETWEEN THE

MATING PIN AND SOCKET. ALTHOUGH THE VENDOR IS REQUIRED TO 100% INSPECT

THESE SOCKETS FOR CONTACT RETENTION, A SMALL NUMBER APPARENTLY ESCAPED

INSPECTION. DC&R, TOOLING AND STOCK INSPEC- TIONS, YIELDED A FAILURE

RATE OF 8 SOCKETS IN 11,138 INSPECTED. IT WAS DETERMINED THAT THE

OPTIMUM INSPECTION POINT FOR THE SOCKETS WOULD BE AFTER CONNECTOR

ASSEMBLY. THIS HAS BEEN INCORPORATED INTO MAF PLANNING AND IS REQUIRED

BY STP REVISION. STP 6501 HAS BEEN REVISED TO REQUIRE 100% SOCKET TEST

USING A 20 GAUGE PIN, (REF JU H33809-525). RECURRENCE CONTROL - A

SOCKET FRICTION TEST WILL BE PERFORMED IN HARNESS FABRICATION ON ALL

COMPLETED HARNESSES USING 81L2 CONNECTORS. EACH SOCKET WILL BE PROBED

WITH A 20 GAUGE PIN AFTER CONNECTOR ASSEMBLY. SUCCESS CRITERIA FOR THIS

INSPECTION WILL BE PREDICATED ON EXPERIENCING A DISTINCT FRICTIONAL

FORCE WHEN PROBING A GOOD SOCKET. NO FRICTIONAL FORCE IS EXPERIENCED

WHEN PROBING A DEFECTIVE SOCKET. THESE TESTS WILL BE ACCOMPLISHED BY

PLANNING CHANGES EFFECTIVE ON LWT-35 AND UP. CLEARANCE OF EFFECTIVITIES

WAS ACCOMPLISHED BY INSPECTION OF CRITICAL CIRCUITS AND READILY ACCES-

SIBLE CONNECTORS. THE REMAINING HARDWARE WAS CLEARED BY ENGINEERING

RATIONALE THAT THE INSTRUMEN- TATION ASSOCIATED WITH THESE CONNECTORS

WAS REDUNDANT AND NONCRITICAL. RECOMMEND THIS PROBLEM REPORT BE CLOSED

	MSFC Response/Concurrence





	MSFC Problem Reporting and Corrective Action (PRACA) System

	ASSESSMENT ADDENDUM REPORT




	MSFC Report#
A09579 
	IFA#
-- 
	Contractor RPT#
E-095 
	JSC#
-- 
	KSC#
-- 
	EICN#
-- 

	Asmnt Part#
81L2-2 
	Asmnt Part Name
CRYOGENIC CONNECTOR 
	Asmnt Serial/Lot#
N/A 

	HCRIT CD
-- 
	FCRIT CD
1 
	CAUSE CD
MAW - MFG-ASY-WORK 
	FAIL MODE
EN - OPEN 

	Asmnt FMEA
3.11.1.1 
	Asmnt FM
1 
	FMEA CSE
A 
	FMEA SCSE
4 

	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





