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NEWSLETTER

FROM THE ARES CHIEF

Learning, Growing, Exploring
Gregory J. Byrne

| have taken a detail position at the Naval Postgraduate School (NPS)
in Monterey, California starting in September. The position | will hold
is known as the NASA Chair Professorship. As a NASA employee,
the Chair serves as a faculty member in the NPS Space Systems
Academic Group teaching courses and advising students on their
thesis work. | will also explore opportunities to expand upon the
already-strong ties between NASA and NPS, developed over their
long-standing relationship.

Looking back at how my upcoming sojourn to NPS came to pass, |
think it really had its origins in two widely separated events. First was
a conversation over 25 years ago, with none other than Gene Kranz!

| had just been hired into JSC by Mr. Kranz (which | thought was the
coolest thing ever), who at that time was the Director of Mission
Operations. We met my first week here, and among other bits of

wisdom, he gave me some sage career advice. “Young man,” he said,
“if you find yourself in any one job here for more than about five years,

that's too long, and you need to start looking for something new.” He
went on using catchphrases like expanding boundaries, pushing the

envelope, learning, growing, exploring... He was, of course, not just
referring to human spaceflight, but to each of us as individuals in our
careers at JSC — always learning, growing, exploring.
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Learning, Growing, Exploring concluded

Gene’s philosophy was simply that, at least every few years,
we should push ourselves to explore opportunities to take on
new challenges. On a similar note, | recall General “Beak”
Howell's departure as the JSC Center Director in 2005; in his
farewell, he also noted his expectation that leaders at JSC
should change positions every few years. By stepping away
when he did, Beak was practicing what he preached. Twenty-
five years ago, | thought Gene’s advice was good, and | still
do. It set an enduring bit in my mind, and now was about that
time for a new challenge.

The second event that would set me on a path to NPS was
about a dozen years ago as | was playing basketball with the
usual Gilruth pick-up crowd. In between elbows to the ribs, |
was chatting with one of the regulars, Chirold Epp. Many of
you know Chirold from his years at JSC, most recently of
ALHAT fame, now retired a couple of years ago. What you
may not have known is that Chirold was also a good, tough
basketball player.

Gregory Byrne with a crawler at
Kennedy Space Center.

Anyway, Chirold had just returned from NPS after a stint there as the NASA Chair, and he highly
recommended it. “NPS is a great university,” he said, “with very motivated and smart students” (no
discipline problems to speak of, mind you), and the location, Monterey, wasn’t too bad either. That
was a very appealing suggestion, as teaching and mentoring graduate students is something | had
done extensively earlier in my career, and | loved it. So the NPS position had been on the back of my
mind ever since that on-the-court conversation. Couple that with the Kranz-challenge bit, and as the
song goes, California here | come.

| am honored to be selected as the next NPS NASA Chair. It is a great opportunity, and heading out
west will be an adventure for my wife, Maria, and me. But for any of you who have gone off on a
long-term, external detail, you know that it takes some real soul searching to make that leap. There is
a lot to consider: family, career, home, money... cats! It's complicated. For me, this two-year detall
to NPS also means stepping down from a job | love as ARES Division Chief, as well as stepping away
from an organization | love and colleagues | respect. Itisn't easy. So what finally compelled me to
make that leap? Well, that | will chalk up to the spirit that drives all of us in EISD, individually and as
an organization — that spirit of always learning, growing, exploring!
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EVA Office
Guest Editorship

This edition of the EISD Newsletter
features the EVA Office with guest
editor Ed Mohr, pictured right.

Ed grew up in New Jersey and always
wanted to work for the space program.
After graduating from Penn State
University, he took employment at
JSC in 1990.

With the exception of only six months, Ed’s career has been linked
to extravehicular activity, in one form or another. He has beenin
the EVA Office since 1999 and currently serves as Lead, EVA

Flight and Increment Management Group.
Our Patch

Ed Mohr Each blue bar below will link you to news on the latest EVA
operations and mission activity:

NASA astronauts all have a blue and gold patch

on the right shoulder of their Extravehicular Who is The EVA Office?

Mobility Units (EMUS), or space suits, when they

venture outside the space shuttle or International Lori Crocker provides an overview of the EVA Office, which she
Space Station (ISS) on extravehicular activities has served since 1997. Loriis Special Assistant to the EVA Office
(EVAS) or space walks. The theme of the patch Manager and also chairs the EVA Analysis Integration Team, or
is “Extending the Dimensions of Man.” It is AIT. We also feature EVA stats from Dave Foltz, EVA Increment
derived from the Leonardo da Vinci sketch Manager for Inc 48 and developer of the EVA Historical Archive
entitled “The Dimensions of Man” and is meant to Database.

be an extension of the dimensional, medical, and

scientific aspects of the original work. Suit Recove ry

Itis fitting that the theme of the patchis Randy Robinson is Lead for the EVA Hardware Management
associated with the original da Vinci work since Group. In this article, he summarizes the investigation of the
the evolution of the Space Shuttle EMU from its EMU “water in helmet” incident in January this year leading to

Gemini, Apollo and Skylab origins represents the resumed US EVAs this August, starting with US EVA 36.
closest achievement of the ultimate EMU design

goal — that of providing EVA mobility limited not :
by hardware, but by man’s natural range. US EVA 36: Success!

The five stars on the patch represent five historic Maria Tullar is EVA Office Lead for ISS Reconfiguration Efforts,
milestones in U. S. extravehicular activity: which includes activities associated with the International Docking
America’s first EVA by Ed White on Gemini IV; Adapter, or IDA. Maria gives us a glimpse into the outcome of the

man’s first steps on the lunar surface by Neil IDA EVA conducted on August 19, 2016.

Armstrong and Buzz Aldrin on Apollo 11; the

space walks of Pete Conrad and Joe Kerwin to US EVA 37: Targeted Sept 1

repair and eventually save Skylab; the first space ; - se— — —

shuttle EVA performed on STS-6 by Story Marc Ciupitu, as EVA Office lead for US EVA 37, provides an
Musgrave and Don Peterson; and the first ISS overview of the spacewalk’s main task which, is to re-stow the
EVA performed from the Quest Airlock by Mike Trailing Thermal Control Radiator, or TTCR. Mark was lead for US
Gernhardt and Jim Reilly on STS-104. EVA 33 and serves as lead for Russian EVA Activities.
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Who is the EVA Office?

Lori Crocker -

The EVA Office is one of the relatively rare Qroups in EISD that
have the privilege of working both real-time and future 3
missions. The majority of the EVA Offlce supports EVA onboard
the International Space Station (ISS). We together with our -
counterparts in the Flight Operations Directorate (FOD) and a
Engineering, are the “face” of EVA to the ISS world We .
are a Cost Account Manager (CAM) for the ISS Program
managing the Cost, Technical, and Schedule aspects of

EVA for the program.

‘
.

We are also responsible for flight readiness on
behalf of ISS. We work closely with our EVA
support personnel on the Boeing
contract, as well as counter-
parts on other systems
that support our need for
information and ISS hardware
expertise as each EVAis
developed. We also help the
program prioritize EVA tasks,
working closely with FOD to
turn program priorities into an
~actual EVA plan. Finally, we
integrate the ISS EVA community
as a whole, and work closely
with our Russian, Japanese, and
European International
Partners on mutually
beneficial ISS EVA
interests.

_
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Who is the EVA Office? concluded

The EVA Office is responsible for the
Extravehicular Mobility Unit (EMU), the tools
used during ISS EVA, and ISS EVA
integration. We manage the EVA Space
Operations Contract, or ESOC, a partnership
between United Technologies Corporation
Aerospace Systems, ILC Dover, Oceaneering,
MRI Technologies, and Stinger Ghaffarian
Technologies that provides engineering,
processing, and logistics support for our
hardware.

The EVA Office leverages all this real-time EVA
experience into NASA's future exploration
missions as well. A smaller segment of the EVA
Office works closely with Engineering to focus
technology development efforts and work
strategy and requirements for a future space
suit.

We also have personnel that work with other
parts of EISD, JSC, and other centers to define
and document operational scenarios, mission
concepts, and requirements for performing EVAs
at future destinations. We are the representatives
for EVA in teams for future missions including
Asteroid Redirect, helping the agency plan for
exploration.

Yesterday, today, or tomorrow, the EVA Office will

be ready to support and guide NASA's EVA
efforts.

THE EISD MISSION

Total EVAs in NASA’s
history

EVA’s for ISS assembly,
maintenance and resupply
(166 1SS-based and

28 Shuttle-based) totaling
more than 1,200 hours

US EVAs out of the Quest
Airlock — beginning with
STS-104/7A in 2001

Individual crew
members who egressed
for EVA via the Quest
Airlock

Number of times that
individual US suits have
been exposed to EVA
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Resumption of US EVA Capabillity

Randy Robinson

On January 15, 2016 during the 35th US spacewalk, or Extravehicular Activity (EVA), on the International Space
Station (ISS), astronaut Tim Kopra reported water in his helmet, leading to a termination of the EVA. The
operational response that led to EVA 35 termination was rooted in the lessons learned through investigation
and corrective actions of the EVA 23 water in the helmet mishap. Although the scenarios of water in the
helmet were similar for both EVAs (and in the same suit), the magnitude of the risk and source of the water for
the two incidents proved to be very different.

The first helmet water incident on EVA 23 resulted from the blockage of small holes in the separator drum of
the suit’s Fan/Pump/Separator (F/P/S). The suit uses an integrated vent and water-cooling loop where the
separator component of the F/P/S separates liquid out of the vent system and returns it to the cooling

loop. With a clogged separator drum, water that should have been pumped to the cooling loop instead
migrated to the fan where it was introduced into the vent loop that pushes air into the astronaut’s

helmet. The result on EVA 23 was 1 to 1.5 liters of water directed to the astronaut’s helmet via the vent loop.
Changing out the F/P/S on this suit allowed for recovery from this failure, while other corrective actions have
been putin place to prevent recurrence.

The EVA 35 incident introduced much less water in the helmet than EVA 23 with an estimated amount
between 0.1 to 0.4 liters, but a stand down on EVA was initiated and thorough investigation put in place given
the hazard of water in the helmet. The suspect suit would need to be returned to Earth and an EMU Problem
Resolution Team, or PRT, was formed. The PRT laid out a methodical and thorough test, teardown and
evaluation (TT&E) plan for the suit in advance of its return. This enabled an expedited TT&E upon suit return,
completed in only three months. This is a remarkable result considering that the TT&E included system level,
human vacuum chamber runs utilizing the suspect suit, as well as test and teardown inspection to the lowest
component level.

So what was the finding? Throughout all TT&E testing and evaluations, the suit operated nominally at the
system and component level. One pertinent finding was blockage of eight supplemental slurper holes. These
holes remove condensation from the vent loop of the suit’s heat exchanger (i.e., sublimator) as a secondary
means to the approximate 73 primary sublimator slurper holes that showed no blockage. The extent to which
the eight clogged holes contributed to EVA 35 incident is unknown, given the holes did not affect the
performance of the EMU on the ground at the system or component level. Significant analyses were
completed to understand the many operational and environmental variables contributing to condensation and
the bias of many of those variables during this particular EVA. At the conclusion of the investigation, the team
identified the likely cause of the EVA 35 incident was a combination of operational and environmental factors
and blocked outlet port slurper holes.

With this investigation complete and a strong set of controls to mitigate hazards put into place after EVA 23

validation, US EVAs successfully resumed on August 19, 2016 with the installation of the International Docking
Adapter, or IDA.

THE EISD MISSION Lead space exploration through research, strategy, mission planning, systems development, and integration.
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Maria Tullar

On August 19, 2016, the first of two International
Docking Adapters (IDAs) was installed at the on
Pressurized Mating Adapter 2 (PMA 2) of Node 2,
the forward side of the International Space Station
(1SS).

The IDAs are docking ports that will support
commercial and international docking missions to
ISS, with the second IDA to be installed on PMA 3
located on the zenith side of Node 2. What may be
a bit confusing is the numbering of IDAs with the first
installed port designated as “IDA 2” and the second
designated as “IDA 3" (see diagram at right). IDA 1
was lost with the SpaceX7 launch failure in 2015.

IDA 2 was launched to ISS by a subsequent SpaceX
Dragon. The ISS robotic arm removed the IDA from
the Dragon Trunk and positioned it at the PMA 2
envelope. The arm released the IDA and an
extravehicular (EVA) crew consisting of Jeff Williams
and Kate Rubins completed installation by attaching
tethers to pull the IDA to the mating surface to drive
the hooks closed for hard mate and seal
compression.

Crewmembers Jeff Williams and
Kate Rubins install the IDA on ISS.

US EVA 36 Installs a New Docking Adapter

Once hooks were closed, the EVA crew
completed installation by mating electrical
connections, which had been prepositioned on
US EVA 29. Once IDA 2 was installed, the EVA
crew completed its outfitting (see illustration
below), which included removal of the thermal
cover on the Visiting Vehicle interface,
installation of two hemi reflectors on the
trunnions, as well as covering the PMA 2 planar
reflector and the H-fixture cover. Due to the
addition of new hemi reflectors, the EVA crew
covered the existing hemi reflectors on PMA 2.

This EVA crew also completed the routing of
cables associated with IDA 3, which is currently
manifested on SpaceX-14 or 16, and routing of
cables required for an upcoming ISS
multiplexer/de-multiplexer (MDM) Ethernet
upgrade. The entire EVA was completed
successfully in five hours and fifty-eight minutes.

THE EISD MISSION | Lead space exploration through research, strategy, mission planning, systems development, and integration.
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US EVA 37 Slated for September
Marc Ciupitu

The next US extravehicular activity (EVA) onboard the International Space Station (ISS)
Is planned for September 1, 2016 with crewmembers Jeff Williams and Kate Rubins.
This EVA will complete activity initiated during US EVA 33.

During EVA 33 in November 2015, as the crew was executing the main task of returning
the P6 2B Photovoltaic Thermal Control System/Early External Thermal Control System
to its original configuration, they encountered issues with ammonia Quick Disconnects,
or QDs, which introduced delay to the EVA timeline. The result at the end of EVA 33
was incomplete retraction, cinching, and covering of the Trailing Thermal Control
Radiator (TTCR).

Leaving the TTCR in an extended configuration increases the risk of Micro Meteoroid
Orbital Debris damage. The ISS Program determined that the re-stow of the TTCR
should be completed on a subsequent EVA. That EVA is the next one scheduled, USA
EVA 37, which has the general label of “US EVA TTCR Restow.”

The TTCR restow will take approximately half of the 6.5 hours estimated as the duration
of the EVA. The other half of the EVA time will be used to accomplish other high priority
tasks, including installation of an External High Definition Camera, replacement of a
camera light, and tightening bolts on three Alpha Joint Interface Structure struts.
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& =1 Our featured explorer is
- ¢ David Hughes, EVA Office
team member and artist.

When did you start working at JSC?

| started working here as a space suit technician in the
Building 7 spacesuit lab in 1981, nearly 36 years ago. | think
that was even before cassette tapes and pagers, if you know
what those were. | recall i

watching STS-1 on a 1970’s era
19” television in the Building 7
high bay. | even met my wife
Kim there around 1985. We
have been married now almost
30 years and have been
parents almost 27 years.

Shuttle spacesuit with Manned
Maneuvering Unit in 1984

Apollo 9 spaceWaIk in March 1969

Skylab spacewalk in 1975

THE EISD MISSION

Have you always been
involved with EVA?

Yes, for more than half my life! It
is an amazing personal privilege
to work here and | do not take it
for granted. There is not one best
job in the world, but apparently,
everyone here has it, including
me. It has been a career that |
am proud to talk about in a
program with a lot of rich history
that | enjoy learning about and
capturing in my artwork. From
suit tech to test subject and
project lead to program planner,
and currently supporting the
Program Office, | am very proud
to be on the EVA team.

Continued on next page
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Gemini IV spacewalk in June 1965 (acrylic)




Gemini IV spacewalk
in June 1965 (pencil)

December 1965
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Geini 6 as viewed by Gemn 7in .
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I ExPLORER

What has been your most rewarding project?

| have worked on a lot of EVA-related projects that were
amazing, and | have been fortunate to work with people that
helped make each project rewarding. The people here—this
place and what we do here—are what inspires me to paint.
We all have the opportunity to make our individual contribu-
tions meaningful and rewarding. That is what I've always
strived to do and what my wife and | taught our sons. As a
huge fan of NASA history, one of the most rewarding recent
EVA-related projects | supported just last year was the 50t
Anniversary of EVA celebration. | worked with great people
including some of the real legends in our business. It was an
exciting effort and it inspired me to begin a series of paintings
based on our history, some of which are featured here.

What is your biggest challenge
In creating spaceflight-related
artwork?

Wiley Post
in 1934

My only challenge is choosing the
subject matter because | want to create
works that people will stop and look at
for a few minutes, and maybe wonder
about the history behind the picture. |
even write the stories on some of them.
It is kind of sad to see a painting and
not know the story behind it. They say
a picture is worth a thousand words but
it helps to have a few words to start
with. | hope the amazing things we
accomplish in the next 25 years inspire

“Reach” — NASA JSC Art artists 50 years from now.

Challenge in 2015

friends, and| especially
on. Havinga
y to have d

ryourtime,lthankmy. s,
eir support and inspirati

ood friends makes it eas

| thank you fo
thank my family for th
great family life and g
great career. David

4 to g0, but 1 think I

re 1 intende » __Douglas Adams

tended to be.

«] may not have gone whe

e ended up where i
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CONGRATULATIONS

Awarded as of August 2016

NASA Exceptional Achievement Medal
Roland Martinez, XM
Maria Tullar, XX

NASA Exceptional Service Medal
Stacy Hare, XX/LD

Silver Achievement Medal
Nancy Fleming, XB

NASA Group Achievement Award
Meter Class Autonomous Telescope Build
Team — XI recipients are Lisa Pace, Sue
Lederer, Heather Cowardin, James Firth,
and Brent Buckalew

Scientifically Calibrated in Flight for EFT-1
Imagery Team — XI recipients are Kevin
Beaulieu and Chris Cloudt

Pathways Award
Kenton Fisher, XB

Silver Snoopy
James Whittington, XP
Ed Mohr, XX

JSC Safety Action Team (JSAT)
Star Recognition
Karen Blumentritt, XX

Rotary Club of Space Center,
Paul Harris Fellowship
Jack Bacon, XI

On The Spot Award
Lisa Roberts, XP

Power of One Award
Alexs McCauley, XS

Length of Service Award

Joe Hamilton, XI - 35 years

Richard (Rick) Davis, XM — 30 years
Ryan Whitley, XM — 15 years
James (JJ) Hill, XM - 10 years

THE EISD MISSION

STAFFING NEWS

Jeremy Boyce, Xl
ARES welcomes Jeremy, a planetary research scientist,
previously with UCLA.

Cherice Moore, XM

EMPO welcomes Cherice for a one-year rotation from ERS3.
She will be an integrated vehicle systems engineer supporting
habitation activities.

Philip Harris, XS
Philip is leaving NASA for a position in the U.S. State
Department. We wish him the best.

Ladonna Miller, XS
Ladonna has been chosen for a one-year rotation to HQ,
supporting ESD.

Cesellia Perez and Sabrina Lee, XS
EDI welcomes Ceseilia and Sabrina, who will support ESD
Configuration and Data Management.

EISD IN THE NEWS

Doug Ming is a featured CSU alumni for his planetary research
contributions (see page 38, which is actually page 41 with the
electronic browser).

Asmaa Boujibar’s Mercury discovery changes our
fundamental understanding of the solar system.

Technology Transfer Interns Faith Wagner, Betzy Ramirez,
and Mauro Blanco-Medula developed a video on the Modular
Robotic Vehicle, or MRV.

The Biomolecular Sequencer, with Aaron Burton Co-PlI,

successfully initiated operations onboard the International
Space Station.

One more page! Keep scrolling.
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2016 NASA College Scholarship Fund Honoree

Miriam Matney, daughter of Marilyn and Mark Matney, is one of five
recipients of the 2016 scholarships awarded through the NASA College
Scholarship Fund, pictured here with her parents and Center Director Ellen
Ochoa. Mark is a member of the EISD’s Orbital Debris Program Office.

New Arrival!

Edith Marie Pace
Born August 2, 2016
6 Ibs. 2 ounces, 18.75"

Proud Parents Miriam is a 2016 graduate of Clear Lake High School and is presently studying
are Lisa and Andy Pace. Physics at Rice University. She is also a familiar face; the inserted image
Lisa is the Deputy of ARES (XI). captures Miriam conducting research at JSC sponsored by the
Lunar and Planetary Institute.

EISD NEWSLETTER STAFF SpaceCom 2016

) EISD’s Strategic Partnership Office (XP) is making preparations and
Cor_1tact us with Comments’ partnership connections for , the second annual Space
ideas, and submittals Commerce Conference and Expo. SpaceCom, which will be held

Tracv Calhoun XI Reporter Nhovlember 15-17 at Hciuston S Geforge R. Bro;\m Conl\(;enUon Center, is
Blake Dumesnil Graphic Artist the largest commercial space conference in the world.

Vickie Gutierrez XB Reporter SpaceCom highlights intersection points between the aerospace

Tracy Hom XS Reporter community and terrestrial industries, including advanced manufacturing,
Joy Judas IT Coordinator agribusiness, energy, maritime, and medicine. NASA will participate with
Holly Kurth XP Reporter presentations and a significant exhibit presence.

Debi Shoots Editor

Stephanie Sipila XX Reporter

THE EISD MISSION Lead space exploration through research, strategy, mission planning, systems development, and integration.
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