	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A09654 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-096 
	JSC#
-- 
	KSC#
-- 

	Problem Title
TRANSDUCER HAD LOW ISOLATION RESISTANCE 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
MMMSS 
	FSCM#
-- 
	FCRIT
3 

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

	HARDWARE
EIM 
	NOMENCLATURE
EXTERNAL TANK 
	PART#
82601000000 
	SER/LOT#
LWT-27 
	MANUFACTURER
MMC 

	HARDWARE
LRU 
	NOMENCLATURE
N/A 
	PART#
N/A 
	SER/LOT#
N/A 
	MANUFACTURER
N/A 

	HARDWARE
NCA 
	NOMENCLATURE
LO2 ULLAGE TRANSDCR 
	PART#
PD7400106-079 
	SER/LOT#
0001031 
	MANUFACTURER
TAVIS 

	Test/Operation
L - FLD 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
EVM - CON/MEG FAIL 
	Cause
ETT - EI-TEST-EQUP 

	System
ELECTRICAL 
	Defect
-- 
	Material
B - CIRCBD 
	Work Contact
C. CAMPBELL 
	Fail Date
08/01/1985 

	Received at MSFC
11/07/1985 
	Date Isolated
-- 
	FMEA Reference
3.1.1.9 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MMC 
	Symptom
EVM - CON/MEG FAIL 
	Time Cycle
-- 

	Effectivity Text
LWT-27 

	Vehicle Effectivity Codes
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-- 
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-- 
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-- 
	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
01/10/1995 
	CN RSLV SBMT
03/26/1986 
	Defer Date
-- 
	Add Date
-- 
	R/C Codes
3 - F/TE -- -- 

	Assignee

	Design
W. COBB 
	Chief Engineer
-- 
	S & MA
R. JACKSON 
	Project
J. BREWER 
	Project MGR
-- 

	Approval

	Design
W. COBB 
	Chief Engineer
-- 
	S & MA
R. JACKSON 
	Project
J. BREWER 
	Project MGR
-- 

	PAC Assignee
G. MILLER 
	PAC Review Complete
GM 
	MSFC Closure Date
04/11/1986 
	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
-- 

	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
AN LO2 ULLAGE PRESSURE TRANSDUCER CIRCUIT DISPLAYED LOW ISOLATION

RESISTANCE DURING CONFIDENCE TESTING IN FINAL ASSEMBLY. RETEST FAILED

ONE TIME, THEN PASSED FOUR CONSECUTIVE TIMES. THE TEST EQUIPMENT WAS

NOT ALTERED DURING THE RETEST. SUBSEQUENT TESTING OF INDIVIDUAL

COMPONENTS COULD NOT INDUCE THE FAILURE ON CABLES OR TRANSDUCER

	Contractor Investigation/Resolution
11/11/85 - CAUSE OF PROBLEM IS UNKNOWN; HOWEVER, RETEST RESULTS ARE

INDICATIVE OF A MOISTURE CONDITION IN THE TEST EQUIPMENT, OR THE

VEHICLE CIRCUITRY. 3/20/86 PRB STATUS - NOT DISCUSSED IN DETAIL. CAPS

HAS BEEN CLOSED AT MMC AND CLOSURE IS EN ROUTE TO MSFC/PAS. 3/26/86

HISTORICAL ANALYSIS - A HISTORICAL SEARCH WAS CONDUCTED TO COLLECT DATA

RELATIVE TO ANY PAST IR FAILURES ON TRANSDUCERS. THIS DATA WAS ANALYZED

AND COMPARED TO THE CONDITION EXPERIENCED ON LWT-27. THE FOLLOWING

INSTANCES OF LOW ISOLATION RESISTANCE ON TRANSDUCERS WERE FOUND. EACH

WILL BE DIS- CUSSED AS IT RELATES TO THE TAVIS PRESSURE TRANSDUCERS:

LEVEL SENSOR (74L4-1, S/N 29, T-53511) - THIS WAS DETERMINED TO BE AN

INSULATION FAILURE ON A STEEL TERMINAL. DURING FORMING OF THE TERMINAL,

THE METAL PRESSED THROUGH THE INSULATIVE SLEEVING, ALLOWING CONTACT

WITH THE LEVEL SENSOR CASE. NO TERMINALS OF A SIMILAR NATURE EXIST ON

THE TAVIS TRANSDUCER. THE ONLY SIMILARITY IS THAT ALL ELECTRONIC UNITS

HAVE CONDUCTORS WHICH ARE INSULATED. FAILURE OF ANY INSULATION COULD

CAUSE A LOW IR CONDITION. TEMPERATURE SENSOR (PD 7400095-149, S/N 1035

- 1040, T-50041) - THESE SENSORS FAILED ISOLATION RESISTANCE TESTING

DUE TO VOIDS IN THE MOISTURE SEALANT (HUMISEAL). MOISTURE ABSORPTION

PROVIDED AN ELECTRICAL PATH BETWEEN THE ELEMENT AND CASE. THE TAVIS

TRANSDUCERS ARE HERMETICALLY SEALED AT THE CONNECTOR AND ARE ENCLOSED

IN A WELDED STEEL CASE. THERE ARE NO SIMILARITIES TO THE MOISTURE

SEALANT VOIDS ON THE TEMPERATURE SENSORS. LEVEL SENSOR (84L4-1, S/N

361, T-85671) - THIS SENSOR, AND OTHERS IDENTIFIED ON CAPS E-093,

FAILED ISOLATION RESISTANCE TESTING DUE TO MOISTURE

ENTRAPMENT/CONDENSATION DURING THE CLEANING PROCESS. THIS PROVIDED AN

ELECTRICAL PATH BETWEEN THE ELEMENT AND CASE. THERE IS NO SIMILARITY

BETWEEN THIS TYPE OF FAILURE AND THE TAVIS UNITS AS THE LEVEL SENSORS

HAVE ELEMENTS AND CASES OPEN TO ATMOSPHERE. ALL OTHER IR ELECTRICAL

FAILURES HAVE BEEN TRACED TO CABLE INSULATION BREAKDOWNS OR MOISTURE

RELATED PROBLEMS IN THE CABLING. FAILURE ANALYSIS - ELECTRICAL TESTING

WAS PERFORMED ON THE PRESSURE TRANSDUCER AFTER REMOVAL FROM THE

EXTERNAL TANK. INPUT TO OUTPUT RESISTANCE AND CIRCUITRY TO CASE

RESISTANCE WERE FOUND TO BE GREATER THAN 100 MEGOHMS AT 50 VOLTS DC

THE COMPONENT WAS RETURNED TO THE VENDOR FOR DETAILED ANALYSIS. THE

COMPONENT HAD PASSED ATP TESTING AND IS HERMETICALLY SEALED. THE VENDOR

CONDUCTED EXTENSIVE TEARDOWN OF THE UNIT IN QUESTION WHICH INCLUDED

MICROSCOPIC INSPEC- TION AND FUNCTIONAL TESTING OF INDIVIDUAL

ELECTRONIC COMPONENTS. THIS ACTIVITY REVEALED NO ANOMALIES. CONCLUSIONS

ARE THAT THE TRANSDUCER WAS NOT A CONTRIBUTOR TO THE LOW IR CONDITION

(MARS T-62775). ALTHOUGH INCONCLUSIVE, IT SHOULD BE NOTED THAT THE

TOOLING TEST CABLE WAS A DESCENDANT FROM THE DEVELOPMENTAL TEST

VEHICLES. THE ASSOCIATED CONNECTORS WERE SALVAGED FROM THE SATURN

PROGRAM. NUMEROUS OTHER TEST CABLES HAVE BEEN SCRAPPED AS UNSERVICEABLE

DUE TO POOR ISOLATION RESISTANCE. THESE SCRAPPED CABLES WERE OF A LATER

VINTAGE THAN THE TEST CABLE IN QUESTION. THE HARNESS DISPLAYED NO

FURTHER TEST ANOMALIES WHICH WOULD BE INDICATIVE BEHAVIOR OF A MOISTURE

PROBLEM. TEST CABLES IN FINAL ASSEMBLY HAVE BEEN SCHEDULED FOR

REPLACEMENT SINCE 1982. THIS ACTION IS EXPECTED TO BE COMPLETED IN

AUGUST 1986. THE POTENTIAL ILL EFFECTS FOR CONTINUED USE OF SUSPECT

TEST CABLES HAVE BEEN BROUGHT TO AN ACCEPTABLE LEVEL BY TESTING THE

CABLES FOR ISOLATION RESIST- ANCE IMMEDIATELY BEFORE USING THEM IN A

TEST SETUP. CLEARANCE OF FLIGHT HARDWARE - LWT-27 IS CLEARED BASED UPON

THE FOLLOWING: A. THE ULLAGE PRESSURE TRANSDUCER ASSOCIATED WITH THE

LOW IR CONDITION WAS REPLACED. B. THE CIRCUITRY ASSOCIATED WITH THE LOW

IR CONDITION HAS BEEN SUCCESSFULLY RETESTED AT 1500 VDC. THIS VOLTAGE

IS 30 TIMES GREATER THAN TEST REQUIREMENTS (SENSOR NOT CONNECTED). THIS

DATA, COUPLED WITH INTELLIGENCE THAT THE TEST EQUIPMENT WAS OF

QUESTIONABLE UTILITY, SUPPORTS THE CONCLUSION THAT THE LOW IR CONDITION

IS ATTRIBUTED TO THE TEST EQUIPMENT. RESOLUTION - FAILURE ANALYSIS OF

THE TRANSDUCER INDICATES THE LOW IR CONDITION WAS TEST EQUIPMENT OR

VEHICLE CABLING RELATED. TEST CABLES USED IN FINAL ASSEMBLY HAVE A

HISTORY OF IR PROBLEMS DUE TO AGE AND ARE SCHEDULED FOR REPLACEMENT

THIS PROBLEM HAS BEEN RESOLVED BY TESTING TOOLING CABLES IMMEDIATELY

PRIOR TO TESTING FLIGHT HARD- WARE. (REFERENCE INTEROFFICE MEMORANDUM

3613-85-295). A PRODUCTION TIP HAS BEEN ISSUED TO INFORM PERSONNEL OF

THE UNVERIFIED FAILURE POTENTIAL IN REPEATED MEGGER TESTING OF CIRCUITS

WITH LOW IR CONDITIONS. IR TESTING OF ALL EQUIPMENT PRIOR TO ET TESTING

SHOULD PRECLUDE PROBLEMS WITH VINTAGE CABLES. NEW REPLACEMENT CABLES

WILL ULTIMATELY AGE AND EXPERIENCE IR PROBLEMS AND SUCH TESTING WILL BE

BENE- FICIAL UNDER THIS CONDITION AS WELL. LWT-27 WAS CLEARED BASED

UPON TRANSDUCER REPLACEMENT AND CABLETESTING AT 1500 VDC. SUCCESSFUL

CABLE TESTING AT 30 TIMES THE REQUIRED VOLTAGE INDICATES THE LOW IR

CONDITION WAS MOISTURE RELATED AND NOT A RESULT OF INSULATION DAMAGE

INSULATION DAMAGE WOULD HAVE PRODUCED ARCING AT 1500 VOLTS. NO FURTHER

RECURRENCE CONTROL ACTION IS NECESSARY. RECOMMEND THIS PROBLEM REPORT

BE CLOSED

	MSFC Response/Concurrence
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