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	Problem Description
REF: DOCUMENT MMC MARS T-92176 THE APS CIRCUIT ANALYZERS HAVE NOT BEEN

PROPERLY CALIBRATED FOR THE 2 MEGOHM ISOLATION RESISTANCE TESTS. THE

CIRCUIT ANALYZER 2 MEGOHM FUNCTION IS USED ONLY FOR FINAL ACCEPTANCE

TESTING OF THE AFT ET/ORBITER ATTACH STRUCTURE HEATERS IN MAF BUILDING

420. THE HEATERS ARE FOR GROUND USE ONLY AND ARE LISTED AS CRITICALITY

3 IN THE FMEA FOR ALL FAILURE MODES

	Contractor Investigation/Resolution
R/C - TEST PROCEDURES HAVE BEEN REVISED TO PROVIDE THE PROPER ACCURACY

DURING CONTINUITY TESTS OF THE BIPOD HEATER CIRCUITS BY MMC. 1/14/87

PROBLEM CAUSE - THE CIRCUIT ANALYZER CALIBRATION PROCEDURES WERE NOT

UPDATED TO CHECK THE ISOLATION RESISTANCE FUNCTION AT 2 MEGOHMS WHEN

THE VALUE WAS SPECIFIED FOR THE HEATERS BEGINNING WITH EFFECTIVITY

LWT-1. 1/14/87 BACKGROUND INFORMATION - EFFECTIVE LWT-1, THE ISOLATION

RESISTANCE VALUE FOR THE FIVE LOX AND LH2 FEEDLINE SUPPORT BRACKET

HEATER CRICUITS WAS SPECIFIED AS 2 MEGOHMS AT 500 VDC IN TM04. DURING A

REVIEW OF TWO RECENT IN-PROCESS HEATER CIRCUITS FAILURES, WHICH HAD

RESULTED FROM WIRING DAMAGE, PERSONNEL FROM TEST OPERATIONS, DEPT

3613, MENTIONED THAT THE CIRCUIT ANALYZERS WERE NOT CURRENTLY

CALIBRATED AT THE 2 MEGOHM VALUE. AS A RESULT, THE CIRCUIT ANALYZER

BEING USED FOR THE ACCEPTANCE TESTS ON LWT-36 WAS IMMEDIATELY CHECKED

AND FOUND TO BE DEFECTIVE AT 2 MEGOHMS ONLY. THE ANALYZER WAS REPAIRED

AND CALIBRATED. LWT-36 WAS RETESTED PER MARS T-92176 AND FOUND TO BE

ACCEPTABLE. THE DEFECTIVE CIRCUIT ANALYZER PART HAD BEEN INSTALLED

PRIOR TO THE START OF TESTS ON LWT-36 AND HAD NOT BEEN USED ON ANY

OTHER ET. THE CIRCUIT ANALYZERS ARE CERTIFIED/CALIBRATED FOR USE AS A

UNIT AND VARIOUS CIRCUIT BOARDS ARE SWAPPED OUT AND REWORKED FROM TIME

TO TIME. THE TYPE OF BOARD WHICH WAS FOUND TO BE DEFECTIVE HAS BEEN

REWORKED ON PREVIOUS OCCASIONS AND THE MAINTENANCE RECORDS ARE NOT WELL

DETAILED AT THAT PART LEVEL. 7/31/87 - UPDATE TASK I PROBLEM

INVESTIGATION A. QUALITY ENGINEERING, DEPARTMENT 3743, IS REVIEWING THE

MANUFACTURERS SPECIFICATIONS OF THE TEST EQUIPMENT USED TO MEASURE TM04

PARAMETERS. THE GOAL IS TO ASSURE THAT THE TEST EQUIPMENT IS CAPABLE OF

SUFFICIENT ACCURACY TO MEET THE REQUIREMENTS OF MMC-ET-RA03-C, CHAPTER

4, PARAGRAPH 8.3. RA03 STATES THAT THE TEST METHODS MUST BE TEN TIMES

MORE ACCURATE THAN THE TOLERANCE OF THE PARAMETER BEING MEASURED

CLOSURE STATEMENT ONLY ONE PROBLEM AREA WAS FOUND. DURING FINAL

ACCEPTANCE OF THE ET/ORBITER BIPOD SWIVEL FITTING HEATERS, 311H01 AND

311H02, CONTINUITY MEASUREMENTS WERE BEING PERFORMED TO +/- 2%

ACCURACY. THE TEST SHOULD HAVE BEEN PERFORMED TO +/- .75% ACCURACY

(REFERENCE INTEROFFICE MEMORANDUM 3743- 87-067). TASK I.D. WAS OPENED

TO IDENTIFY THE IMPACT. TASK CLOSED B. TEST OPERATIONS. DEPARTMENT

3613, IS REVIEWING THE CALIBRATION PROCEDURES OF ALL TEST EQUIP- MENT

USED TO MEASURE TM04 PARAMETERS. THE GOAL IS TO ASSURE THAT THE TEST

EQUIPMENT HAS PROVEN ACCURACY, TO THE MANUFACTURER'S SPECIFICATIONS, AT

ALL VALUES USED IN TM04 REQUIRED TESTS. CLOSURE STATEMENT ALL TEST

EQUIPMENT WAS FOUND TO BE PROPERLY CALIBRATED (REFERENCE INTEROFFICE

MEMORANDUM 3613- 87-055). TASK CLOSED C. ELECTRICAL ENGINEERING,

DEPARTMENT 3513, IS EVALUATING THE EFFECT OF THE CIRCUIT ANALYZERS NOT

HAVING BEEN CALIBRATED AT 2 MEGOHM TO DETERMINE IF ANY RETESTING OF

DELIVERED ETS WILL BE NECES- SARY. CLOSURE STATEMENT IT WAS DETERMINED

THAT ALL AFFECTED ETS MUST BE RETESTED (REFERENCE INTEROFFICE

MEMORANDUM 3513- 87-014). SEE TASK II.B FOR CORRECTIVE ACTION. TASK

CLOSED D. RELIABILITY ASSURANCE, DEPARTMENT 3741, AND ELECTRICAL

ENGINEERING, DEPARTMENT 3513, EVALUATED THE EFFECTS OF THE BIPOD HEATER

CONTINUITY TESTS HAVING BEEN PERFORMED TO +/- 2% ACCURACY, IN- STEAD OF

THE REQUIRED +/- .75%. THE NET EFFECT WAS TO INCREASE THE POSSIBLE

ERROR FROM +/- .6 OHM TO +/- 1.6 OHM. A REVIEW OF THE OI ALL SYSTEMS

TEST RESULTS FOR ALL ETS FOUND THAT ONLY LWT 22, 26, AND 27 HAD

RESISTANCES THAT WERE AT THE LIMITS OF THE TEST VALUES. ALL OTHER ETS

HAD RESISTANCE VALUES SUCH THAT THE WORST CAUSE ACCURACY IN THE TEST

EQUIPMENT WOULD NOT CAUSE THE RESISTANCE VALUES TO BE UNACCEPTABLE

LWTS 22, 26, AND 27 WERE DOCUMENTED ON MARS (REFERENCE INTEROFFICE

MEMORANDUM 3741-87-100). SEE TASKS II.C AND II.D. TASK CLOSED TASK II

CORRECTIVE ACTION A. TEST OPERATIONS, DEPARTMENT 3613, IS REVISING THE

CALIBRATION PROCEDURES FOR ALL CIRCUIT ANALY- ZERS WHICH ARE USED TO

TAKE TM04 DATA AT 2 MEGOHMS TO PROVIDE CALIBRATION AT THAT VALUE. THE

WEEKLY CALIBRATION CHECKS, TEST PROCEDURE 13A150-AT, PCN 17, WAS

REVISED LWTS-36/SUBSEQUENT. CLOSURE STATEMENT ALL AFFECTED TEST

PROCEDURES HAVE BEEN REVISED (REFERENCE INTEROFFICE MEMORANDUM

3613-87-042). TASK CLOSED B. DC&R E-87-004 WAS ISSUED TO RETEST THE LOX

AND LH2 FEEDLINE BRACKET HEATERS ON THOSE ETS WHICH HAVE BEEN TESTED

BEFORE THE APS CIRCUIT ANALYZER CALIBRATION WAS CORRECTED BY TASK II.A

TASK CLOSED. C. MARS WERE WRITTEN AGAINST THE THREE ETS WHICH HAD BIPOD

HEATER RESISTANCES WHICH WERE SUSPECT. ITEM CLOSED LWT-22 - MARS

T-96004 LWT-26 - MARS T-96005 LWT-27 - MARS T-96006 D. TEST OPERATIONS,

DEPARTMENT 3613, IS REVISING ALL TEST PROCEDURES WHICH USE THE APS

CIRCUIT ANA- LYZER TO TEST THE BIPOD HEATERS. THE REVISIONS WILL

PROVIDE SUFFICIENT ACCURACY TO MEET THE RE- QUIREMENTS OF BOTH

MMC-ET-RA03-C AND MMC-ET-TM04K-B. THE CHANGES TO THE ET ALL SYSTEMS

TEST WILL BE EFFECTIVE WITH LWT-39. ITEM CLOSED. THE FOUR ACCEPTANCE

TEST PROCEDURES USED FOR TM04 REQUIRED MEASUREMENTS OF THE BIPOD HEATER

CIRCUITSCONTINUITY WERE REVISED TO PROVIDE SUFFICIENT ACCURACY. THE

CHANGES ARE EFFECTIVE WITH LWT-39 FOR THE OI ALL SYSTEMS TEST. THE

CHANGE LEVEL OF THE PROCEDURES ARE LISTED BELOW. 1. TP-6C104-AT, PCN

18, OI RESISTANCE AND ISOLATION TEST, CELL 1 2. TP-6C204-AT, PCN 32, OI

RESISTANCE AND ISOLATION TEST, CELL 2 3. TP-6D101-AT, ALTERNATE 18, OI

ALL SYSTEMS TEST, CELL 1 4. TP-6D201-AT, PCN 35, OI ALL SYSTEMS TEST,

CELL 2 TASK III CLEARANCE OF EFFECTIVITIES A. FEEDLINE BRACKET HEATER

CIRCUITS: 1. LWTS 16, 20, 21, 22, 24, 25, 26, 27, 29, 31, 32, 33, AND

35: THERE ARE NO CONSTRAINTS. THE HEATER CIRCUITS ARE TO BE RETESTED IN

ACCORDANCE WITH DC&R E-87-004. 2. LWTS 28, 30, AND 36/SUBSEQUENT: THERE

ARE NO CONSTRAINTS. THE HEATER CIRCUITS WERE TESTED AFTER THE

CORRECTION OF THE CALI- BRATION PROCEDURES FOR THE CIRCUIT ANALYZERS

LWTS 28 AND 30 HAVE BEEN RETESTED AS PART OF THE CORRECTIVE ACTIONS FOR

CAPS E-098. ITEM CLOSED B. BIPOD SWIVEL FITTING HEATER CIRCUITS: 1

LWTS 16, 20, 21, 24, 25, AND 28 THROUGH 38: THERE ARE NO CONSTRAINTS

THE TEST RESULTS OBTAINED DURING THE OI ALL SYSTEMS TEST OF THE ET

FINAL ACCEPTANCE TESTING SHOW THAT THE HEATER CIRCUITS ARE ACCEPTABLE

THE RESISTANCE VALUES HAVE SUFFICIENT MARGIN FROM THE SPECIFICATION

LIMITS THAT TEST EQUIPMENT ERROR COULD PASS DEFECTIVE HARDWARE. 2. LWTS

22, 26, AND 27: THERE ARE NO CONSTRAINTS. THE SUSPECT TEST RESULTS HAVE

BEEN RESOLVED BY MARS T- 96004, T- 96005, AND T-96006 WHICH HAVE BEEN

WRITTEN AGAINST THE LWT 22, 26, AND 27 RESPECTIVELY. 3. LWTS

39/SUBSEQUENT: THERE ARE NO CONSTRAINTS. THE ET FINAL ACCEPTANCE TESTS

WILL BE REVISED TO PROVE THE RE- QUIRED ACCURACY. SEE TASK II.D. *TASK

IV CAPS CLOSURE SUMMARY THE APS OMNITESTER CIRCUIT ANALYZER WAS NOT

PROPERLY CALIBRATED AT THE ISOLATION RESISTANCE TEST VALUE OF 2

MEGOHMS. THE CALIBRATION PROCEDURES WERE REVISED AND A DC&R WAS ISSUED

FOR ALL ETS WHICHWERE NOT TESTED WITH PROPERLY CALIBRATED EQUIPMENT. A

REVIEW OF ALL TEST EQUIPMENT CAPABILITIES AND THE ASSOCIATED

CALIBRATION PROCEDURES, WHICH TAKE TM04 DATA, WAS PERFORMED. A SINGLE

PROBLEM WAS FOUND; THE BIPOD HEATER CIRCUITS WERE NOT CHECKED WITH

PROPER ACCURACY DURING CONTINUITY TESTS. THE TEST PROCEDURES WERE

REVISED TO PROVIDE THE PRO- PER ACCURACY. THE TEST DATA OF ALL

DELIVERED ETS WAS REVIEWED AND THOSE WITH INSUFFICIENT MARGIN BETWEEN

THE VALUES MEASURED AND THE REQUIREMENTS, TO ASSURE THAT THE HEATERS

WERE ACCEPTABLE, WERE DOCUMENTED ON MARS. THIS PROBLEM IS SUBMITTED TO

MSFC FOR CLOSURE REVIEW AND APPROVAL

	MSFC Response/Concurrence
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