	

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A13261 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-140 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LEVEL SENSOR RESISTANCE INCREASED AFTER VENDOR TESTING 

	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
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

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

	HARDWARE
NCA 
	NOMENCLATURE
LEVEL SENSOR 
	PART#
74L4-X 
	SER/LOT#
SEE BELOW 
	MANUFACTURER
SIMMONDS 

	Test/Operation
A - ATP 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
UC 
	Fail Mode
EN - OPEN 
	Cause
ETT - EI-TEST-EQUP 

	System
ELECTRICAL 
	Defect
ES - ELSTRS 
	Material
A - CIRC T 
	Work Contact
J. ADAMS 
	Fail Date
09/21/1990 

	Received at MSFC
10/22/1990 
	Date Isolated
10/15/1990 
	FMEA Reference
N/A 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
EN - OPEN 
	Time Cycle
-- 

	Effectivity Text
ET-44,48,55,56,57 

	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
     APPLICATION OF EXCESSIVE ELECTRICAL POWER INCREASED SENSOR RESISTANCE

	Last MSFC Update
03/25/1991 
	CN RSLV SBMT
02/18/1991 
	Defer Date
-- 
	Add Date
10/23/1990 
	R/C Codes
3 - F/TE -- -- 

	Assignee

	Design
R. MOYE 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
G. LADNER 

	Approval

	Design
R. MOYE 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
G. LADNER 

	PAC Assignee
T. HESTER 
	PAC Review Complete
TH 
	MSFC Closure Date
03/21/1991 
	Status
C - CLOSED 
	F/A Completion
01/15/1991 

	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
MARS T-111821 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary
CLOSED AT CONTRACTOR

	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
ENGINEERING ANALYSIS OF THE ACCEPTANCE TEST DATA FOR ET-44 FOUND AN

INCREASE IN THE RESISTANCE OF THE LEVEL SENSOR CIRCUITS IN BOTH

PROPELLANT TANKS.  THE INCREASE WAS ISOLATED TO THE LEVEL SENSORS

CRITICALITY:  THE 74L4 SENSORS ON ET-44 STILL MEET THE RESISTANCE

REQUIREMENTS FOR NEW UNITS.  THE ET CABLE RESISTANCE MEETS ICD

REQUIREMENTS.  THERE IS NO ENGINEERING REQUIREMENT VIOLATION

THE LIQUID LEVEL SENSOR CIRCUITS OF THE ET ARE REQUIRED TO MEET THE

INTERFACE CONTROL DRAWING (ICD) SPECIFICATION FOR CABLE RESISTANCE.  THE

CIRCUIT RESISTANCE, EXCLUSIVE OF THE SENSOR ITSELF, CANNOT EXCEED 9.5

OHMS FOR LO2 TANK CIRCUITS AND 6.5 OHMS FOR THE LH2 TANK CIRCUITS

REFERENCE:  ICD-2-12001; PARAGRAPH 3.4.6.1 "OI MEASUREMENTS."

THE ICD REQUIREMENT FOR UNFLOWN ET-57/PREVIOUS VEHICLES HAS BEEN OR WILL

BE VERIFIED BY ENGINEERING ANALYSIS OF ACCEPTANCE TEST PROCEDURES AFTER

DELIVERY OF THE VEHICLES.  ET-58 WAS VERIFIED BY TEST AND ANALYSIS PRIOR

TO DELIVERY OF THE VEHICLE.  SUBSEQUENT VEHICLES WILL BE VERIFIED IN

THIS MANNER.  THE ANALYSIS OF THE DATA IS BEING PERFORMED BY ELECTRICAL

ENGINEERING.  THE ANALYSIS METHOD COMPARES THE RESISTANCE OF

EACH INDIVIDUAL SENSOR, MEASURED DURING VENDOR ACCEPTANCE TESTS, WITH

RESISTANCE OF THE CIRCUITS ON THE COMPLETED ET.  ONLY ET-44, OF ALL

VEHICLES ANALYZED, WAS FOUND TO HAVE HIGHER THAN EXPECTED

RESISTANCES.  THE ET WAS DOCUMENTED ON MARS T-111821.  SUBSEQUENT

TROUBLESHOOTING FOUND THE SENSORS TO HAVE INCREASED IN RESISTANCE SINCE

VENDOR TESTING.  NO UNACCEPTABLY HIGH ET CABLE RESISTANCE HAS BEEN

IDENTIFIED.  NO SENSOR HAS BEEN FOUND WITH A RESISTANCE HIGHER THAN THAT

ALLOWED BY THE 74L4 PART STANDARD

	Contractor Investigation/Resolution


	MSFC Response/Concurrence
CAUSE:  THE SENSORS INCREASED IN RESISTANCE AS A RESULT OF THE

APPLICATION OF EXCESSIVE ELECTRICAL POWER DURING TESTING IN MAF BLDG

420 PRIOR TO ORIGINAL DELIVERY OF THE ET.  THE EXCESSIVE CURRENT WAS

SOURCED BY THE APS OMNITESTER CIRCUIT ANALYZER EITHER THROUGH PERSONNEL

ERROR OR EQUIPMENT MALFUNCTION

TASK I.  FAILURE INVESTIGATION

FAILURE ANALYSIS IS BEING PERFORMED ON 74L4-1 L02 LEVEL SENSORS REMOVED

FROM THE FORWARD L02 TANK MAST OF ET-44.  THE SENSORS ARE DOCUMENTED ON

MARS T-117306 AND INCLUDE SERIAL NUMBERS 926, 928, 940, 942, 943, 944,

AND 945

PRELIMINARY RESULTS OF THE ANALYSIS INDICATE THAT SENSORS WERE DAMAGED

BY THE APPLICATION OF A CURRENT BETWEEN 80 AND 100 MILLIAMPERES.  THE

74L4 SENSORS ARE LIMITED TO A MAXIMUM OF 5 MILLIAMPERES CURRENT DURING

ET TESTING BY THE REQUIREMENTS OF MMC-ET-TM04K-B, PARAGRAPH 2.2.1

REVIEW OF THE CIRCUIT RESISTANCES RECORDED DURING ET TESTING INDICATES

THAT SENSOR RESISTANCE CHANGES OCCURRED SOMETIME AFTER TEST PROCEDURE

-7C07-FA PERFORMED IN BUILDING 103, FINAL ASSEMBLY.  THE FIRST TEST IN

BUILDING 420, TP-6C104-AT, SHOWS AN INCREASE IN THE LEVEL SENSOR CIRCUIT

RESISTANCES

ADDITIONAL SENSORS WILL BE INCLUDED IN THE ANALYSIS AS THEY ARE REMOVED

FROM ET-44.  NONE OF THE LH2 TANK SENSORS, PART NUMBER 74L4-2, HAVE BEEN

REMOVED AT THIS TIME

ECD:             10/31/90 - DEPENDENT UPON REMOVAL OF SENSORS FROM

                            ET-44

COMPLETE:        01/15/91

CLOSURE STATEMENT

ANALYSIS OF 74L4-1 LO2 LEVEL SENSORS, 74L4-2 LH2 LEVEL SENSORS, AND

PD7400078-079 LO2 ULLAGE PRESSURE TRANSDUCERS CONFIRMED THAT ALL THREE

TYPES OF SENSORS HAD BEEN EXPOSED TO EXCESSIVE ELECTRICAL CURRENT

REVIEW OF THE TEST DATA AT ALL STAGES OF ASSEMBLY OF ET-44 CONFIRMED

THAT THE RESISTANCE CHANGES OCCURRED AT SOME POINT AFTER THE LAST

ELECTRICAL TEST IN THE MAF FINAL ASSEMBLY AREA.  THE FIRST ELECTRICAL

TEST OF ET-44 IN BLDG. 420 HAD RESISTANCE CHANGES IN THE LEVEL SENSORS

DUE TO REDUNDANCY REQUIREMENTS FOR THE ET ELECTRICAL CIRCUITS, MANY

DIFFERENT ELECTRICAL CONNECTORS WOULD HAVE TO BE ACCESSED IN ORDER TO

AFFECT THE MANY SENSORS INVOLVED.  ONLY THE APS OMNITESTER AND

ASSOCIATED ELECTRICAL TEST CABLES IN BLDG. 420 WOULD HAVE PROVIDED THE

MEANS TO READILY APPLY POWER TO THE MANY CIRCUITS.  REVIEW OF THE

RECORDS FOR THE ET AS WELL AS MAINTENANCE AND CALIBRATION RECORDS FOR

THE OMNITESTER FOUND NO INDICATION OF A PROBLEM.  THE TEST RECORDS FROM

THE ANALYZER HAD NO DEVIATION FROM THE TESTS PERFORMED ON OTHER ETS

BEFORE AND AFTER ET-44

THE OMNITESTER HAD TWO METHODS TO MEASURE CIRCUIT RESISTANCE.  THE FIRST

METHOD USED A FLUKE 8200A MULTIMETER.  THE SECOND METHOD USED A

COMPARATOR BRIDGE INTERNAL TO THE OMNITESTER.  ONLY THE FLUKE IS

NORMALLY USED IN THE BLDG. 420 TESTING OF THE COMPLETED ET.  ANALYSIS OF

THE FLUKE SCHEMATICS FOUND NO SINGLE POINT FAILURE THAT COULD SOURCE

EXCESSIVE CURRENT AND ALLOW THE METER TO FUNCTION.  THE COMPARATOR

FUNCTION COULD APPLY UP TO 28 VOLTS AND 2.5 AMPERES TO A CIRCUIT UNDER

TEST.  THE COMPARATOR FUNCTION WAS ROUTINELY EXERCISED DURING THE WEEKLY

"QUICK LOOK" OMNITESTER SELF TEST

THE CIRCUITS ON ET-44 WERE SUBJECTED TO EXCESSIVE ELECTRICAL CURRENT AS

A RESULT OF EITHER INADVERTENT MISUSE OF THE OMNITESTER OR AN ELECTRICAL

MALFUNCTION OF THE OMNITESTER.  SEE FAILURE ANALYSIS REPORT T-111821 FOR

DETAILS

THE ENGINEERING DISPOSITION ON MARS T-111821 FOR ET-44 WAS AMENDED TO

REPLACE ALL 74L4 LIQUID LEVEL SENSORS AND ALL PD7400098 PRESSURE

TRANSDUCERS.  NO OTHER COMPONENTS ON THE ET COULD HAVE BEEN ADVERSELY

AFFECTED BY EXCESSIVE TEST CURRENT AND REMAIN UNDETECTED

B.  TEST OPERATIONS IS ANALYZING THE CIRCUITS OF ELECTRICAL TEST

EQUIPMENT USED ON THE ET.  THE PURPOSE IS TO ASSURE THAT NO FAILURE OF

THE TEST EQUIPMENT COULD RESULT IN THE APPLICATION OF ELECTRICAL

CURRENTS GREATER THAN TM04 REQUIREMENTS AND GO UNDETECTED

1.  ALL ELECTRICAL TEST EQUIPMENT USED ON THE 74L4 LEVEL SENSOR CIRCUITS

WILL BE ANALYZED

COMPLETE:       10/22/90

2.  ALL ELECTRICAL TEST EQUIPMENT USED ON CIRCUITS OTHER THAN THE 74L4

SENSORS WILL BE ANALYZED

COMPLETE:      10/30/90

CLOSURE STATEMENT

ANALYSIS OF ALL ELECTRICAL TEST EQUIPMENT NOW IN USE ON THE ET AT MAF

FOUND NO ITEMS WITH FAILURE MODES WHICH COULD SOURCE EXCESSIVE CURRENT

AND REMAIN UNDECTED.  REFERENCE:  MEMOS 3613-90-236; 3613-90-242;

3613-90-243

C.  PRODUCTION OPERATIONS IS REVIEWING THE STANDARD PROCEDURE GOVERNING

THE USE OF WORK AUTHORIZATIONS (WA) TO DOCUMENT THE CALIBRATION AND

REPAIRS OF FACILITIES MAINTAINED ET TEST EQUIPMENT.  THE PURPOSE IS TO

PROVIDE FOR RETENTION OF THE WA'S IN A MANNER SIMILAR TO THE RECORDS

MAINTAINED BY THE METROLOGY LAB

COMPLETE:         12/6/90

CLOSURE STATEMENT

NO WA'S WERE MISSING OR UNAVAILABLE DURING THE INVESTIGATION INTO THE

ET-44 PROBLEMS.  THE PRODUCTION OPERATIONS STANDARD PROCEDURE FOR WORK

AUTHORIZATIONS (WA) IS BEING REVISED, AS AN ENHANCEMENT TO THE PROGRAM,

TO PROVIDE FOR PERMANENT RETENTION OF WA'S THAT AFFECT ET TESTS

REFERENCE:  MEMO FROM INDUSTRIAL ENGINEERING TO T. MCKEOUGH OF DECEMBER

6, 1990

TASK CLOSED

TASK II.  CORRECTIVE ACTION

A.  TEST OPERATIONS IS ANALYZING THE CIRCUITS OF ELECTRICAL TEST

EQUIPMENT USED ON THE ET.  THE PURPOSE IS TO ASSURE THAT NO FAILURE OF

THE TEST EQUIPMENT COULD RESULT IN THE APPLICATION OF ELECTRICAL

CURRENTS GREATER THAN TM04 REQUIREMENTS AND GO UNDETECTED

   1.  ALL ELECTRICAL TEST EQUIPMENT USED ON THE 74L4 LEVEL SENSOR

       CIRCUITS WILL BE ANALYZED

   ECD:  10/23/90

   2.  ALL ELECTRICAL TEST EQUIPMENT USED ON CIRCUITS OTHER THAN THE

       74L4 SENSORS WILL BE ANALYZED

   ECD:  10/30/90

B.  PRODUCTION OPERATIONS IS REVIEWING THE STANDARD PROCEDURE GOVERNING

THE USE OF WORK AUTHORIZATIONS (WA) TO DOCUMENT THE CALIBRATION AND

REPAIRS OF FACILITIES MAINTAINED ET TEST EQUIPMENT.  THE PURPOSE IS TO

PROVIDE FOR RETENTION OF THE WAS IN A MANNER SIMILAR TO THE RECORDS

MAINTAINED BY THE METROLOGY LAB

   ECD: 10/23/90 - INITIATE REVISION OF THE PROCEDURE

HUGHES FACT CIRCUIT ANALYZERS HAVE REPLACED ALL APS OMNITESTERS AT MAF

THE HUGHES ANALYZERS HAVE A CAPABILITY FOR HIGH CURRENT AUTOMATED

TESTING SIMILAR TO THAT OF THE OMNITESTER.  ANALYSIS OF THE HUGHES

EQUIPMENT AND THE CONTROLLING COMPUTER SOFTWARE FOUND THAT IT WOULD BE

ADVANTAGEOUS TO INCLUDE CAUTION STATEMENTS IN SELF-TEST PROGRAMS WHICH

UTILIZE THE HIGH CURRENT FUNCTION.  REFERENCE:  MEMO:  3741-91-024

ALL HUGHES CIRCUIT ANALYZER SELF-TEST PROGRAMS WERE REVISED.  REFERENCE:

TEST PROCEDURE-7L150-AT,PCN25; TEST PROCEDURE-7L155-FT, PCN2; TEST

PROCEDURE-13A55-FT, PCN22; TEST PROCEDURE-13A150-AT, PCN34

TASK CLOSED

TASK III.  CLEARANCE OF EFFECTIVITIES

ETS 35, 37, 38, 39, 40,       CLEARED.  THE LEVEL SENSOR CIRCUITS WERE

41, 42, 43, 45, 46, 47, 48,   CLEARED BY ENGINEERING ANALYSIS AFTER

49, 50, 51, 52, 53, 54, 55,   ORIGINAL DELIVERY TO THE GOVERNMENT

56, 57                        REFERENCE:  MEMO 3513-91-001

ET-44                         CLEARED.  THE ET IS BEING REWORKED IN

                              ACCORDANCE WITH THE ENGINEERING DISPOSI-

                              TION ON MARS T-111821

ETS 58/SUBSEQUENT             CLEARED.  ET-58 WAS CLEARED BY ENGINEER-

                              ING ANALYSIS PRIOR TO ORIGINAL DELIVERY TO

                              THE GOVERNMENT.  SUBSEQUENT ETS WILL BE

                              CLEARED IN THE SAME MANNER

TASK CLOSED

TASK IV.   CLOSURE SUMMARY

ET-44 ELECTRICAL CIRCUITS WERE SUBJECTED TO EXCESSIVE ELECTRICAL CURRENT

FROM A CIRCUIT ANALYZER DURING WORK IN MAF BLDG. 420 PRIOR TO ORIGINAL

DD250 OF THE VEHICLE.  ALL ADVERSELY AFFECTED COMPONENTS ON ET-44 WERE

REPLACED AS PART OF THE ENGINEERING DISPOSITION ON MARS T-111821.  THE

SELF-TEST PROCEDURES FOR THE CIRCUIT ANALYZERS NOW IN USE HAVE BEEN

REVISED IN ORDER TO REDUCE THE RISK OF A RECURRENCE.  ENGINEERING

ANALYSIS HAS CLEARED ALL OTHER ETS

TASK CLOSED

PAC NOTE:  PROBLEM REPORT WAS CLOSED BY PRB ON 3/21/91
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