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• Grew up in Houston 
– St. Thomas More
– St. Agnes Academy
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• Currently Attend Texas 
Tech 
– Major: Mechanical 
Engineering

– Minor: Physics and 
Theater 

• When at Tech 
– Solar Racing Team 
– Quidditch
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Background
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• Started by Jake Baker 
in 2009
– 7th Intern

• Compilation of Data
– Failure Investigation 
and Analysis Reports 
(FIARs)

• Started in Excel



Purpose

• Development Tool
– Accessibility to all EMU 
expertise

• Capture all the Lessons 
Learned from resolved 
EMU failures 

• Present these lessons 
in a user‐friendly, 
searchable format

• Provide the ability to 
analyze trends in data
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Structure



Structure – Bucket Categories
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Class I or II Hardware?

Class III Hardware?

Flight Crew/Ground Support Equipment?

In Development?

In Manufacturing/Installation?

In Repair/Maintenance?

In Testing/Processing?

In Operation?

Found

Found Class Failure 

Solution

Design new hardware?

Procedure Change?

Inspection Change?

Replaced hardware?

No action?*

Schematic or Specification change?

Cleaned Hardware?

Repaired Hardware

Hardware Downgraded?

Manufacturing change?

Train/Notify Technicians?

Screen/Test Hardware?

Add adhesive/lubricant/etc?

Pushed to parent FIAR?

Written in Error

Unknown

*Reason for no action?

Pressure Loss?
High pressure?
Low pressure/Low Flow?
Missed Inspection?
Failed Calibration?
Incorrect Setup?
Electrical Anomaly?
Installation Error?
Corrosion or Pitting?
Coating Error?
Gaseous Leak?
Liquid Leak?
Button/zipper/latch/etc?
Screws/washers/nuts/bolts/

pins/springs/etc.?
Tubing?
Human error?
Discoloration?
Lubrication?
Foreign Debris or 

Contamination?
Inadequate Cleaning?
Expected wear?

Manufacturing Error?
Damaged Structure?
Incorrect part or material?
Inappropriate Handling?
Material Degradation?
Incorrect Dimensions?
Inadvertent Contact?
Cosmetic Anomaly?
Adhesive Failure?
Inappropriate Torque?
Missing component?
Fabric Error?
Design Error?
Installation Procedure 

Clarity?
Documentation Error?
Environmental (humidity, 

temperature, etc.)?
First problem occurrence?
Inadequate Training?
Expired Hardware?
Excessive Loading?
Unknown
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Structure
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Creating an Entry

YAY!



Current Status of FIAR updates 
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Data Flow 
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Original Data 
on failure 

PRACA 
Database EMU LLD  Web 

Database 



What can we learn from the spreadsheet?
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Files reviewed and input
into  web database 
Files that need to be reviewed 

39 %

61 %
912

1449

Total FIARS - 2361 



Webpage
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What can we learn from the Webpage?

16



17



Background

• JSC28918 “EVA Design 
Requirements and 
Considerations”

• Combination of 
Requirements Documents

• Intended Users: external 
hardware providers

• Hardware Design Guidelines
– EVA Compatibility
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JSC28918 “EVA Design Requirements and Considerations” 



• Clear “Shall” Statement

– “Product ABC shall XYZ.”

• Consistent Terminology

• Free of Implementation

– “…WHAT is needed, NOT HOW to provide…”

• Free of Description of Operation

19NASA SE Handbook pg 279 appendix CNASA SE Handbook pg 279 appendix C



Original Format

20JSC28918 “EVA Design Requirements and Considerations” – 4.4.4 and 4.4.4.1



Original Format

21JSC28918 “EVA Design Requirements and Considerations” – 3.12, 3.13, 3.14, 3.15, 3.16, and 3.17



The Beginning

• Reformatted 
• Began with Kevin Matthews (Fall 2011)
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Then and Now
Section #

Section Title
Subsection
Subtitle

Subsection
Original  Requirement 

Format
New Requirement 

Format
Rationale

Supportive Information 
Supportive References
Original Documentation

Figures/ Tables 
Referenced 

Section #
Section Title
Sub‐section
Subtitle

Requirement
Rationale

Supportive Information
Support References 

Why?
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New Format
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Forward Work

• Combine with CxP 70130 “Constellation 
Program Extravehicular Activity Design and 
Construction Specification” to make one 
requirements doc

• Make into a web database 
• Include in another web database 
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• Knowledge of the EMU
– EVA Tools and hardware 

• Knowledge of the Requirements for an EVA 

• NASA Engineering Analysis Process

• Professional Experience
– Scheduling

– Organizing  
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• Classes
– EVA PGT/TM 31001
– Small Tools
– Large Tools
– ISS JNT AL INTRO 21105 
– ISS EMU 21105
– ISS ECWS INTRO 21014
– ISS JNT AL HDW 31105
– ISS ECWS MALS 21014
– SS ECWS MALS 21014
– EVA SKILLS TRAINING
– And CBT courses 
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• Tours
– NBL 
– Robonaut
– SEV
– Building 9: Mock ups, 

ARGOS, and SAFER 
– Building 30: MER, IMC, 

MCC
– Suit Lab 
– Lunar Lab
– Pyrotechnics Lab
– EV Facilities 
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• Lectures
– Ginger Kerrick
– Chris Cassidy 
– Sy Liebergot
– Dr. Everett Gibson
– Mike Finch 
– Gene Krantz

• Other 
– Observed Russian EVA from IMC
– Expedition 28 Crew Welcome Home Awards 

Ceremony 
– CAS Mentor  

• Outside JSC  
– Houston Livestock show and Rodeo 
– Beauty and the Beast
– Ecuador Medical Mission Gala 
– Quidditch Tournament in College Station 
– Sherwood Forest Faire in Austin 
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Fall 2012
TTU – School/ Prepare 

for Study Abroad 

Spring 2013
Study Abroad/Apply 

For Co‐op 

Fall 2013 
Co‐Op? 

Summer 2013
???

Spring 2014
TTU

Future
BS/MS Program at Texas Tech University–

2016?
Full‐time at JSC – 2016?



Mentor – Lori Crocker
XA Support– Kathy Messersmith, Stephanie Sipila, Patricia 
Foltz, Christine Kovich, Dave Coan, Chris Bellows, 
Donny Wadyka, John Dunn, Scott Cupples

NASA Experiences – Larry Gana, Tamra George, and JSC 
Co‐Ops 

USRP Internship Coordinator – Diego Rodriguez
Former XA Interns – Jake Baker, Peter Schulte, Sean 
Miller, Samantha McCue, Eric Lang, Kevin Matthews

All of XA
Previous support: Bert Magh, David Fitts, Camille Alleyne
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• JSC 28918 
• Google Images 
• Texas Tech Quidditch and IQA website 
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• http://www.youtube.com/watch?v=dI9Cxq7M
IrY
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