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	Problem Description
A LIQUID OXYGEN LEVEL SENSOR, P/N 74L4-1, FAILED TO MEET THE ISOLATION

RESISTANCE REQUIREMENT OF AN ET, WORK-IN-PROGRESS, CONFIDENCE TEST

PROCEDURE. THE MINIMUM ALLOWABLE RESISTANCE AT 50 VOLTS DC IS 5

MEGOHMS. THE ACTUAL VALUE OBTAINED WAS 2.5 MEGOHMS. REFERENCE MARS

T-62787. REF: CAPS E-081, E-093, MARS T62787, AND A10102. THIS PROBLEM

WAS OPENED DUE TO MULTI-FAILURES AS REPORTED ON CAPS E-100B

	Contractor Investigation/Resolution
R/C: THE TEST REQUIREMENTS FOR THE SENSORS ARE NOT CONSISTENT AMONG THE

VENDOR, MAF, AND THE LAUNCH SITES. TEST REQUIREMENTS HAVE BEEN REVISED

TO BE CONSISTENT WITH THE VENDOR'S. 10/6/87 - TASK I FAILURE

INVESTIGATION THE RESULTS OF FAILURE ANALYSIS T-62787/T-62792/T-92260,

AS PERFORMED BY MMC, ARE LISTED BELOW. THE ANALYSIS INCLUDED THE

ORIGINAL FAILURE AS WELL AS SEVERAL OTHER SENSORS, FROM THE SAME LEVEL

SENSOR MAST ASSEMBLY, WHICH HAD LOWER THAN EXPECTED ISOLATION

RESISTANCE. 1. THE CAUSE OF THE ORIGINAL SENSOR FAILURE, SERIAL NUMBER

948, WAS ARCING BETWEEN THE CIRCUIT PATH ON THE SENSOR ELEMENT

SUBSTRATE AND THE METAL CASE OF THE SENSOR. 2. THE PROBABLE CAUSE OF

THE LOW ISOLATION RESISTANCE ON THE TWO ADDITIONAL SENSORS, SERIAL NUM-

BERS 949 AND 950, WAS A THIN OR POROUS TEFLON PAINT ON THE TRANSDUCER

CASE COMBINED WITH THE CIRCUIT PATH ON THE SENSOR ELEMENT SUBSTRATE

PRESSING AGAINST THE TEFLON PAINT. 3. THE VENDOR ACCEPTANCE TESTS DOES

NOT CONTROL HUMIDITY DURING THE ELECTRICAL TEST. HUMIDITY AGGRAVATES

THE PROBLEMS ASSOCIATED WITH THIN OR POROUS TEFLON PAINT. 4. THE VENDOR

ACCEPTANCE TEST REQUIRES AN ISOLATION RESISTANCE OF GREATER THAN 2

MEGOHMS AT 500 VDC. THE MAF REQUIREMENT IS 5 MEGOHMS AT 50 VDC. THIS

RESULTED IN SENSOR SERIAL NUMBER 948 FAILING THE MAF REQUIREMENT WHILE

STILL PASSING THE VENDOR REQUIREMENTS. TASK II CORRECTIVE ACTION A. THE

VENDOR DEVELOPED AN ASSEMBLY AID TO MORE ACCURATELY CENTER THE

SUBSTRATE IN THE CASE. THIS SHOULD REDUCE THE OCCURRENCES OF THE

CIRCUIT PATH TOUCHING THE INTERNAL SURFACE OF THE CASE (REFERENCE MARS

T-53578). HOWEVER, THE DESIGN OF THE SENSOR PROVIDES NO POSITIVE

MECHANICAL SEPARATION AND THE PARTS COULD SHIFT INTO CONTACT AT A LATER

TIME. B. ELECTRICAL ENGINEERING HAS SUBMITTED PRCN-MMC-XL TO REVISE

OMRSD FILE 4 TO INCLUDE AN ISOLATION RESISTANCE TEST OF THE LH2

DEPLETION SENSORS AND TO TEST ALL VEHICLES THAT HAVE ALREADY COM-

PLETED FILE 4 TESTING. CLOSURE STATEMENT: THE RCN WAS APPROVED AND

ASSIGNED NUMBER MT-7484. C. ELECTRICAL ENGINEERING HAS INITIATED CHANGE

SUMMARY B01806 TO REVISE THE SENSOR ISOLATION RESISTANCE REQUIREMENTS

AND TEST METHODS AT THE VENDOR AND AT MAF. CLOSURE STATEMENT: CHANGE

SUMMARY B01806 WAS APPROVED ON SEPTEMBER 16, 1987. THE VENDOR ATP

REQUIREMENTS WERE REVISED TO INCLUDE HUMIDITY AND TEMPERATURE CONTROLS

DURING THE ISOLATION RESISTANCE TESTS. THE MAF FLIGHT ACCEPTANCE

REQUIREMENTS, MMC-ET-TM04K-B, WERE REVISED TO REQUIRE THE SAME

ISOLATION RESISTANCE VALUE AS USED DURING THE VENDOR ATP. TASK III

CLEARANCE OF EFFECTIVITIES THERE ARE NO CONSTRAINTS. ALL ETS ARE TO BE

RETESTED FOR ISOLATION RESISTANCE OF THE LH2 DEPLETION CIRCUITS, PER

RCN MT-7484. TASK CLOSED TASK IV CAPS CLOSURE SUMMARY THE SENSOR

EXPERIENCED ISOLATION RESISTANCE FAILURES WHICH RESULTED FROM BOTH THE

SENSITIVITY OF THE SENSOR TO HIGH HUMIDITY AND THE ISOLATION RESISTANCE

REQUIREMENTS BEING MORE STRINGENT AT MAF THAN AT THE VENDOR

HISTORICALLY, THERE HAVE BEEN NO LEVEL MEASUREMENT CIRCUIT FAILURES AT

KSC WHICH WERE ATTRIBUTED TO LOW ISOLATION RESISTANCE ON ANY OF THE

APPROXIMATELY 20 SENSORS ON EACH ET. THE SENSOR DESIGN IS CONSIDERED TO

BE ADEQUATE. THE ISOLATION RESISTANCE REQUIREMENTS WERE REVISED AT THE

VENDOR, MAF, AND THE LAUNCH SITE. THE CHANGES WILL INCREASE THE

LIKELIHOOD OF DETECTING SENSOR FAILURES DURING VENDOR ACCEPTANCE

TESTING, RATHER THAN AFTER INSTALLATION ON AN ET. THE TEST REQUIREMENTS

AT THE LAUNCH SITE FOR THE SENSORS IN THE LH2 DEPLETION CIRCUITS WERE

REVISED TO INCLUDE AN ISOLATION RESISTANCE TEST TO THE SAME VALUE AS A

NEW SENSOR. LOW ISOLATION RESISTANCE WILL CAUSE AN ORBITER LEVEL SENSOR

SIGNAL CONDITIONER TO GIVE A FALSE "WET" INDICATION. SINCE THIS FAILURE

MODE IS CRITICAL ONLY FOR THE LH2 DEPLETION CIRCUITS, ADDITIONAL TESTS

FOR THE REMAINING SENSORS WERE NOT ADDED TO THE TESTING AT THE LAUNCH

SITE. THE VENDOR ACCEPTANCE TEST REQUIREMENTS ARE NOW SUFFICIENTLY

STRINGENT TO DETECT THE MAJORITY OF ALL SENSORS WHICH HAVE LOW

ISOLATION RESISTANCE. THE LIMITED NUMBER OF ISOLATION RESISTANCE TEST

FAILURES CAN BE EXPECTED TO OCCUR DURING VENDOR TESTING AS A NATURAL

RESULT OF THE SENSOR DESIGN. THIS PROBLEM IS SUBMITTED TO MSFC FOR

CLOSURE REVIEW AND APPROVAL

11/20/87 - THE SENSOR DESIGN HAS NOT BEEN CHANGED TO PROVIDE POSITIVE

PHYSICAL SEPARATION BETWEEN THE ELECTRICAL CIRCUIT PATH OF THE SENSOR

ELEMENT AND METAL CASE.  THEREFORE, A RISK REMAINS THAT THE SENSOR

ELEMENT MAY SHIFT IN THE CASE AT SOME TIME AFTER MANUFACTURING AND

PRESS AGAINST THE TEFLON COVERED INTERIOR OF THE CASE
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