MAKING THE INTERNATIONAL SPACE STATION
(ISS) A SAFER PLACE TO WORK AND LIVE
THROUGH DEVELOPING NEW EQUIPMENT AND
ANALYZING ERROR DATA

BY AMY CALDWELL



OVERVIEW

e INTERNSHIP DATES
e START: MONDAY, JUNE 19TH, 2018
e END: FRIDAY, AUGUST 31°T, 2018

* TWO-PART INTERNSHIP

e 80%: NAIL CLIPPINGS AIRBORNE PREVENTION SYSTEM
(NAILCAPS)

e 20%: HUMAN ERROR ASSESSMENT (HEA) ON PAYLOAD
ANOMALY REPORTS (PARS)



NAIL CLIPPINGS AIRBORNE
PREVENTION SYSTEM
(NAILCAPS)



GOAL

TO DESIGN AND PROTOTYPE A NAIL CLIPPING SYSTEM
TO PREVENT INJURIES AND EQUIPMENT MALFUNCTIONS
ON THE INTERNATIONAL SPACE STATION DUE TO
AIRBORNE NAIL CLIPPINGS




PROCESS

1. CALIBRATE THE 3D PRINTER

2. USING CAD SOFTWARE AND
A 3D PRINTER, VARIOUS
ITERATIONS OF THE MECHANICAL
FEATURES WERE DESIGNED,
RAPIDLY PROTOTYPED, AND
TESTED




PROCESS

3. AFTER BUYING
ELECTRICAL COMPONENTS,
THEY WERE MODIFIED TO
MEET SPECIFIC
REQUIREMENTS




CONITRIBUTIONS

e DEVELOPED MORE REFINED NAILCAPS
COMPONENTS

 VARIOUS SUCTION FAN CONCEPTS USING CAD AND
A 3D PRINTER

e ELECTRONIC CONTROLLER CONCEPTS USING A
BREADBOARD

e PROTOTYPING: 3D PRINTING, MANUFACTURING,
AND TESTING OF THE SYSTEM COMPONENTS

e CALIBRATED THE 3D PRINTER, UPDATED THE
PRINTER SOFTWARE, AND DEVELOPED A USER'’S
MANUAL




RESULTS

BEFORE AFTER




HUMAN ERROR ASSESSMENT (HEA)



GOALS

e EXAMINE PAYLOAD ANOMALY REPORTS (PARS)
BETWEEN JUNE 2016 AND JANUARY 201/

* ANALYZE THEM FOR SIMILARITIES AND TRENDS TO
HELP SAFETY AND MISSION ASSURANCE (S&MA)
BETTER UNDERSTAND WHERE AND WHY ERRORS
OCCUR WITH THE PAYLOADS ON THE ISS




PROCESS

o 98 PARS WERE Anomaly Breakdown per Month
CATEGORIZED INTO 3

SECTIONS:. HARDWARE,
SOFTWARE, AND OTHER

e THEN THEY WERE ANALYZED
BASED ON PAYLOADS, MONTHS,
ISSUES, AND ISSUE CAUSES TO

Number of Anomalies
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DEDUCE IF, WHEN, AND WHERE S .
HUMAN ERROR CAUSED THE onths (20162027
ANOMALIES
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CONITRIBUTIONS

« SORTED PARS BY TYPE, PAYLOAD, ISSUE,
CAUSE, HUMAN ERROR, AND HUMAN
PROCEDURAL ERROR

* PRESENTED FINDINGS AT THE SAFETY &

MISSION ASSURANCE CONTROL BOARD
(SMACB)




RESULTS

8 OF THE 98 PARS WERE
CAUSED BY HUMAN ERROR

5 OF THE 98 PARS WERE
CAUSED BY PROCEDURAL
HUMAN ERROR



SKILL ENHANCEMENTS

e LEARNED ABOUT FLUID DYNAMICS FOR INCOMPRESSIBLE FLUIDS

 ENHANCED MY PROFICIENCY IN ELECTRONICS AND USING
ELECTRONICS TOOLS

e | EARNED HOW TO USE A HEAT SEALER
e WORKED WITH A VARIETY OF VALVES AND THIN PLASTICS
e DEVELOPED 3D PRINTING AND CAD SKILLS

e |[EARNED ABOUT HOW PARS ARE ORGANIZED AND HOW TO
EXTRACT USEFUL INFORMATION FROM THEM



LESSONS LEARNED

e DISCOVERED HOW NASA
FUNCTIONS TODAY AND HOW -
PATIENCE AND PERSISTENCE
WORK INTO THE CULTURE

e STUDIED HOW THE NASA S&MA
DIRECTORATE OPERATES AND IS
ORGANIZED
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