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NASA Glenn Research Center Architect and
Engineering Contract Award
Nelson Engineering Company, along with four other small and
three large businesses, was awarded the Architect and
Engineering
Services
IDIQ
contract
(Solicitation
#80GRC019R0003) at the NASA Glenn Research Center
(GRC). As a subcontractor to Nelson Engineering Co., Sierra
Lobo, Inc. (SLI) will be providing specialty process system
design to this effort.

(Photo Credit: NASA)

SLI currently provides support to GRC for test-specific,
process systems through our Test Facilities Operations,
Maintenance, and Engineering (TFOME) II contract (HX5 Sierra
JV). This contract will allow us to develop facility
systems enhancements that can support the visions in the
NASA agency’s roadmap.
Above: NASA Glenn Research Center.

High-G Magnetic Capture System Phase III Delivery
The Technology Development and Engineering Center’s (TDEC)
Research and Development (R&D) department successfully
delivered and installed the High-G Magnetic Capture System (HGS)
into the customer’s research laboratory in March 2019. The delivery
closed out Phase 3 of the HGS project, which began as Phase 1 in
December 2009.
The primary goal through all three phases was to demonstrate a
repeatable, nondestructive 15 k-g projectile capture, which we
achieved through the design and fabrication of an electromagnetic
brake.
(Photo Credit: SLI)

(Story continued on Page 9)

Above: High-G Magnetic Capture Testing in Progress at Sierra
Lobo’s TDEC.
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A Note from our President, Daniel R. Lowe
Sierra Lobo Team,
All of us at Sierra Lobo are honored to serve our Government and Industry Customers and
are thankful for the business we receive.
Our employees and teammate employees are the bedrock for the services we provide. They
work diligently every day to help accomplish our customers’ missions. Our expectation is
that their conduct aligns with our core principles of Integrity, Safety, Excellence, and
Service.
In this newsletter, we provide highlights of our products, services, and people. We hope
you enjoy your reading!
Sincerely yours,

Daniel R. Lowe

(Photo Credit: SLI)

Above: Daniel R. Lowe

President

Follow Us on Social Media
Follow Sierra Lobo on social media to keep up-to-date with the latest company news and benefit from a range of useful
resources through one of the following channels:
Facebook: www.facebook.com/sierralobo
Twitter:
www.twitter.com/sierralobo
LinkedIn: www.linkedin.com/company/sierra-lobo-inc
We would like to expand our follower base so we can utilize these resources to quickly and efficiently disperse company
and industry news to our employees, customers, teammates, and all those with interest in the industry. It is also a great way
to keep up with the latest work on our projects and contracts. By following our company on LinkedIn, becoming a fan on
Facebook, or following our tweets on Twitter, you can be sure that you will hear the latest information first.
Connect with us and — most importantly — with each other. Take a look at our social media posts and visit our website at
www.sierralobo.com to join the conversation.
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Defense Advanced Research Projects Agency (DARPA)
Acknowledges Staff
On February 23, 2019, Steven H. Walker, PhD (Director at DARPA) submitted a letter to the Senior
Attorney at the Office of the General Counsel, NASA Headquarters, acknowledging the work of a
long list of staff members, including several Sierra Lobo and HX5 Sierra employees, that contributed
to time-critical efforts during the Government shutdown. Here is an excerpt from the letter:

I wish to express this Agency's appreciation to the staff at NASA HQ, Langley, Armstrong, and Glenn Research Centers for the critical work conducted during the January 2019 partial Government shutdown in support of the Defense Advanced Research Projects Agency's (DARPA) hypersonic programs: Tactical Boost Glide, Hypersonic Air-breathing Weapon
Concept, and Advanced Full Range Engine. Senior Defense Department leaders, including the Secretary and Deputy Secretary of Defense, have stated that hypersonic technology and system development is a top priority for the Department. They
have emphasized the critical importance of developing and fielding a hypersonic weapon capability as quickly as possible.
NASA's work to continue support of time-critical work on high-temperature materials, structures, leading-edge,
seals development, and facility repair at NASA Glenn 10-by-10 foot Supersonic Wind Tunnel during restricted Government
operations have enabled those elements of our programs to remain on track. This is of great importance to DARPA, and will
be instrumental in meeting the National Security challenges the United States will face in the future.
Please extend our sincere thanks to all the NASA team members who provided support to enable this critical work
to continue through the restricted Government operations.

Steven H. Walker, Ph.D.
Director

The following HX5 Sierra LLC employees were
listed on the letter:










The following Sierra Lobo, Inc. employees were
listed on the letter:

Brian Carson
Robert Clark
Brandon Hale
Mike Jadach
Tom Jenkins
Arnie Kuchenmeistyer
Scott Mahnke
Stephen Scott
Michael Yagatich
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Carl Bell
William Chambers
Jason Epperson
Teresa Moore
Marty Offineer
Tony Skaff
Jeff Sultzbaugh
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Email Tips from the Information Management Team
Remember that an extra few seconds of vigilance could save days or weeks of recovery work!
Email phishing continues to be
a significant attack vector for
the bad guys, and they are
now combining that with
ransomware and/or extortion.
The email phish is designed to
shock and alarm you so that
you are not thinking clearly
and will either click on a
malicious link or follow the
instructions in the email.
Clicking the link may result in
the installation of malware, such as a key logger, to steal
credentials or the installation of ransomware that encrypts the
files on your computer and possibly network shares that you
have permission to. Most of the ransomware attacks on city,
county, and state agencies, as well as businesses, can be
traced to a phishing email where an employee clicked on a
compromised link.
In the ransomware example, the extortion component is to
pay a fee in order to decrypt your files. More alarming,
extortion phishing is related to claims that you’ve been
recorded visiting pornographic websites and if you don’t pay,
then the video will be sent to your employer or friends. The
most attention-grabbing extortion attempt, which is
technically possible and experts fear is just around the corner,
goes something like this:





in the email, they will put actual child porn on your
computer and/or fill your search history with fake
searches.
They will then anonymously notify law enforcement and
you will be arrested.

As you can image, this not only has a significant impact on the
individual, but also on the employer. In the case of
ransomware, depending on how widespread the attack is,
systems could be offline for days, or even a few weeks, while
systems are cleaned and restored. This is why it is imperative
for everyone to remain vigilant when checking email. Before
clicking on links in emails or opening attachments, do the
following:





Don’t believe the display name shown in the From field.
Verify the actual email address that is shown after the
display name.
Hover over a link before clicking on it to see the web
address where it will take you.
Does the email read like the sender usually speaks or are
there key words missing; does the English “seems off”?
Was the email expected?

If you have any suspicions about the validity of an email, do
the following BEFORE clicking on a link or opening an
attachment:

You receive an email stating that you will be busted for 
child pornography, unless you pay a significant sum of 
money.
If you don’t pay the ransom, and instead click on the link

Contact IM for assistance.
Contact the sender via phone or by sending a new email
asking them to verify that they sent the email in question.

Advocate4Me
Helping to Improve the Consumer Experience
Advocate4Me is a service provided by United Health Care at
no additional cost to Sierra Lobo employees. Advocate4Me
offers a wide range of services, such as understanding
insurance benefits, comparing costs, finding providers (such as
physicians, eye doctors, and dentists), explanation on care
options, reviewing bills and charges, and helping find lower
prescription costs.
For additional information, please contact Advocate4Me at
866.633.2446.
To chat with a live representative, please visit myuch.com and
click the “Call or Chat” button.
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Company-wide Wellness Program Competition
Competition has Employees Sweating it Out to be the Biggest Loser
The Sierra Lobo Corporate Human Resources Department invited employees to participate in the 2019 Biggest Loser Weight
Loss Challenge, which ran May 6 through July 29, 2019.
In this group challenge, teams had a minimum of two, but no more than four, people on a team. Each member of the winning
team with the highest total weight loss percentage received a $50 Visa gift card.
A total of eight teams participated. Congratulations to the winning team—The Cellulite Assassins!

Group Name

Right: Final results of this 12week challenge show The
Cellulite Assassins in the lead
with an impressive 6.18%
percentage of weight loss.

The Cellulite
Assassins
Team Mission
Slimpossible
Fluffy Chicks
Team Phatt Attack
The Cirque de
Sore Legs
Wallops Group
TEAM BNB
Team WOW

Total
Pounds
Lost

Percentage Of
Weight Lost

56.0

6.18%

27.0
18.5
17.0

5.46%
4.31%
3.80%

22.0
18.0

3.32%
3.02%

13.0
14.0

1.99%
1.53%

Compass Professional Health Services
Benefits App Available at No Cost
For our employees that carry the Kaiser Permanente insurance, please check out the Compass App. Compass is a service that is
provided at no cost to Kaiser insurance holders. Compass helps employees understand their insurance benefits and find
healthcare specialists (including physicians, eye doctors, and dentists). Compass will help with cost estimates, resolve billing
disputes, and find lower-cost medication options.

For additional information regarding compass, please contact
them at: 800.513.1667 or answers@compassphs.com.
Online Account Setup: http://www.member.compassphs.com.
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SLI’s HealthiestYou Program and Compass
Through Sierra Lobo’s partnerships with the American Council of Engineering Companies (ACEC) and United Healthcare, Sierra
Lobo employees are provided access to the Healthiest You Program.

HealthiestYou Program
This program enables employees to connect 24/7 to a doctor who
can diagnosis, provide treatment, and even prescribe medication
(when medically necessary) over the phone or via the mobile app.
Healthiest You can also help employees find providers in their area,
price prescriptions, shop procedures, and more on the app.
A phone or online doctor consultation is free to employees who
participate in one of Sierra Lobo’s PPO medical insurance plans. For
HSA participants, there is a $40.00 fee for this service.
For more information regarding Healthiest You, please call or visit
their website.
Phone Number: 866-703-1259 or acec.hy.university Search and
download “HealthiestYou” or “HY” in the App Store or Google Play!
Online Account Setup: member.healthiestyou.com

SLI’s Corporate Summer Picnic
SLI hosted a Summer Picnic for SLI’s Corporate, the Technology Development and Engineering Center (TDEC), and Business
Development employees in Milan, Ohio. Tony Skaff (Director of Technology and Technical Services) served as “Grill Master” for
the event. The menu included burgers, hot dogs, ice cream, and more. Employee Jennifer DeRan’s Bacon Baked Beans and
Engineering Intern Allison Brown’s Texas Sheet Cake were among the menu favorites. It was the perfect way to kick off the
summer.
(Photo Credit: SLI)

(Photo Credit: SLI)

(Photo Credit: SLI)

Above: Tony Skaff as “Grill Master” for the event, with Cody Kornowski helping out.
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Glenn Team Keeps X–57 Cool
(Photo by Bridget Caswell, GRC-2018-C-11082)

Above: Team members with the X–57 fully built hardware. From left to right: Mike Garrett, Andrew Smith, Susanah Kowalewski,
Matt Granger, David Avanesian, John Maroli, Sean McCormick , and Wes Miller.

NASA is preparing to explore electric-powered flight with the X–57 Maxwell. This is the first all-electric X-plane that will be
flown to validate and demonstrate the benefits of distributed electric propulsion for the future of aviation.
The goal of the X–57 is to demonstrate a 500-percent increase in high-speed cruise efficiency, zero in-flight carbon
emissions, and flight that is much quieter for the community on the ground. The X–57 will undergo three configurations, with
the final configuration to feature 14 electric motors and propellers (12 high-lift motors along the leading edge of the wing
and two large wingtip cruise motors).
A Glenn team, led by David Avanesian, Diagnostics and Electromagnetics Branch, was tasked with designing, building and
environmentally testing one of the 12 high-lift motor inverters. The major technical challenge was to build a highly compact
11-kW power system that can only use passive air cooling in order to maintain a 1-kg weight limit.
“The biggest challenge when designing high-power systems is how to eliminate heat that is produced during operation. Our
team was also constrained in terms of weight and volume,” said Avanesian.
To solve heat problems while maintaining weight and volume limits, the team designed, built, and tested a 98.2-percentefficient power system with custom-designed, aluminum skin that fits directly into the wing nacelle of the X–57 plane. The
custom design is within a 1-kg weight limit and did not alter the outer mold line of the plane, providing a plug-and-play
solution for the X–57 project.
In order to verify the thermal solution, the team conducted extensive environmental tests. This included 40 hours of thermal
cycles in the Fuel Cell Testing Laboratory and wind tunnel tests (both thermal and altitude flight conditions) in the Engine
Research Building’s CE–22 test cell.
“All tests showed great performance of the power system,” Avanesian said. “The experimental hardware and all associated
design files were sent to NASA Armstrong (X–57 project lead) for them to continue working towards using Glenn’s design for
the X–57 first flight.”
Sierra Lobo’s Technology Development and Engineering Center (TDEC) provided prototype PCB design and
fabrication services for the X-57 aircraft in support of this project.
Article from Aerospace Frontiers April 2019 article (Vol. 21, Issue 3), official publication of NASA GRC.

We are known by the tracks we leave...

8

WolfTracks

July 2019

TDECNews

High-G Magnetic Capture System

Above: Phase 1 catch tube with exposed
coils and momentum exchange mass.

Above: Phase 2 capture sled with finished
containment and integrated mass.

Above: Phase 3 capture sled with
redesigned coil for higher energy.

The evolution of the catch tube design is shown below. Phase 3 testing of the updated system made use of the 3” air gun built
in the TDEC warehouse. In order to achieve greater repeatability in the captures, the team redesigned the projectile firing
mechanism in parallel with the projectile sabot. The original firing mechanism used a gate and pins to hold back the projectile
while the pressure ramped up. However, it was found that the pin retraction would shift the foam sabot, causing impacts with
the sabot separator near the capture sled. The redesign instead used a rope tether that attached to a redesigned plastic sabot,
which was cut by a printed plastic thermal knife. The team could additionally obtain a better seal in the barrel through the use
of o-rings on the plastic sabot. Aluminum plates in the sabot allowed for tether attachment. TDEC created the plastic sabots inhouse using a Prusa MK2 3D printer, which allowed for quick prototyping and fabrication between shots.

(Photo Credit: SLI)

Above: Gate firing mechanism, shown with
pneumatic cylinders and barrel breech.

Above: Tether in breech shown with 3D
printed thermal knife assembly.

Right: Projectile iteration for use with the
gate firing mechanism, shown with foam
(light blue), o-rings, and plastic (gray).

Right: Final sabot design, 3D printed out of
polycarbonate, shown with attached tether.

The HGS team performed 15 k-g and 8 k-g validation shots before dismantling for delivery.
Figure 1 shows the system as it was set up at TDEC for the test shots. Notice the green
Phantom v210 high-speed camera aimed downward at the catch tube, which recorded at
45,454 fps. The 8 k-g shot satisfied as second contract requirement to demonstrate shaped
pulse capability, which we approached using a custom projectile housing made with
alternating aluminum and plastic rings. Team members Jason Epperson and Steve Faetanini
spent one week at the customer’s laboratory, where they assisted in moving the system
into place in their capture room, reconnected data and power connections, and prepared
the system for on-site demonstration. Due to limited time in troubleshooting while they
were onsite, the gun operator was unable to achieve the desired velocity for a 15 k-g
capture, but they were able to demonstrate a capture at a lower velocity and showed that
the system was operational. Facility-specific safety modifications outside of the scope of
work were necessary for continued use of the system beyond the demonstration, which
they may support in the future.

(Photo Credit: SLI)

(Photo Credit: SLI)

Above (Figure 1): HGS in the TDEC
warehouse set up for testing. Camera and
oscilloscope in connected for data capture.

(Photo Credit: SLI)

Left: Capture sled assembly interfacing with
the customer’s muzzle. Capacitor cabinet
visible behind.
Above: View through the Phantom camera, backlit with LEDs.
Partially obscured at right by the projectile.
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Jeff’s Quality Corner
In this edition, I would like to discuss requirements. In our workspace,
here at SLI, requirements come in many shapes and sizes.
In June, I went to the local big box store to pick up a few items for my
wife. As I walked out the door, she said, “Now remember, I need
potting soil and mulch for my project.” Off I went. At the store, I
bought two bags of the fancy, moisture-holding potting soil and ten
bags of red mulch to match the mulch I had bought earlier in the
year.
Satisfied that I had met all of my wife’s requirements, I returned
home ready to help her complete her project. As I unloaded the materials from the store, she said,
“Why did you buy the moisture holding potting soil? That won’t work for me.” I said, “Well this is
better than the regular potting soil, it holds moisture.” To which she responded, “I’m planting
cactuses and succulents. Take it back!”
As I started unloading the 10 bags of mulch, she said, “Why did you buy red mulch? I wanted brown
mulch.” I explained, “Well, this is the same color as the mulch I bought two weeks ago.” To which of
course she replied, “My project is on the other side of the house, and I told you a week ago that “I
wanted brown mulch with the weed killer already mixed in for this project, take it back!”

(Photo Credit: SLI)

Above: Jeff Sultzbaugh,
Director of Mission Assurance,
SLI.

I share this story to provide a simple example of the importance of documenting and then discussing project requirements
with our customers. If I had managed the requirements a little better and communicated more clearly before I changed the
requirements on my own, the project would have gone much better.
As an engineering and technical services provider to our customers, we are continuously challenged to meet customer
requirements. Depending upon the nature of the work, we have design requirements, test requirements, system requirements,
quality requirements, safety requirement, and even unspoken requirements. The list goes on and on. Over the years, we have
used many tools, such as Systems Engineering, ISO9001/AS9100, and CMMI that provide industry-best practices regarding
requirements management. The current line of thinking from the AS9100 perspective dictates the consideration of Special
Requirements, Critical Items, and Key Characteristics during requirements management.
Special Requirements. Those requirements identified by the customer or determined by the organization, which have
high risks to being achieved, thus requiring their inclusion in the risk management process. Factors used in the determination
of special requirements include product or process complexity, past experience, and product or process maturity. Examples of
special requirements include performance requirements imposed by the customer that are at the limit of the industry's
capability, or requirements determined by the organization to be at the limit of its technical or process capabilities.
Critical Items. Those items (e.g., functions, parts, software, characteristics, processes) having significant effect on the
product realization and use of the product; including safety, performance, form, fit, function, producibility, service life, etc.; that
require specific actions to ensure they are adequately managed. Examples of critical items include safety critical items, fracture
critical items, mission critical items, and key characteristics, etc.
Key Characteristics. An attribute or feature whose variation has a significant effect on product fit, form, function,
performance, service life or producibility, that requires specific actions for the purpose of controlling variation. NOTE: Special
requirements and critical items are new terms, and along with key characteristics, are interrelated. Special requirements are
identified when determining and reviewing requirements related to the product. Special requirements can require the
identification of critical items. Design output can include identification of critical items that require specific actions to ensure
they are adequately managed. Some critical items will be further classified as key characteristics because their variation needs
to be controlled.
If I had only communicated better and recognized the special requirement for the potting soil to support cactus growth, the
criticality of the mulch having weed killer included, or the key characteristic of the mulch needing to be brown this time, I
wouldn’t be heading back to that big box store after work today.
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ATOM IV Contract: NASA Ames Research Center (ARC)
Aerospace Testing and Facilities Operations and Maintenance (ATOM) IV
NASA Ames Research Center (ARC)

IHF Returns to Operation After High Voltage
Sensor Failure
Resilience – an ability to recover from or adjust easily to misfortune or change (Merriam-Webster)
Late in the evening of July 12, 2018, one of the high-voltage
potential transformers (PTs) use to monitor the 115-kV lines
leading into the 150-MW Power Supply of the Arc Jet
Complex at NASA Ames Research Center failed
catastrophically. Fortunately, no one was nearby when it
occurred, and the fire was confined and put out easily by the
Center’s fire department. We were also lucky in that the
collateral damage was limited—one of the more serious
casualties being the tires of the ARC Fire Marshal that were
punctured by bits of ceramic insulator that were launched
into the street. However, the failure would take NASA’s most
powerful reentry simulator, the Interaction Heating Facility
(IHF), offline until the incident could be investigated and
repairs made.
Due to the detection
of small quantities of
PCBs
in
the
transformer oil, Arc
Jet personnel were
not allowed to enter
the area for weeks
until
hazardous
materials specialists
could fully cleanse the
area. In the interim,
the ATOM Contract’s
High
Voltage
Electrical
Systems
team were already
hard at work planning
to restore operation
as
efficiently
as
possible. The team, all
(Photo Credit: NASA ARC)
employees of Sierra
Left: Arc Jet Electrician, Haneo Shim (SLI),
Lobo,
is supervised by
verifies the grounding of the 115-kV power lines
engineer Sami Karam
to the 150-MW Power Supply, ensuring a safe
and
includes
work environment for crew in the substation.
electricians
John
Anacleto, Joshua Kaufmann, and their lead, Haneo “Neo”
Shim. Their efforts were coordinated with the Center’s Power
Distribution authority and our subcontractor ArcSine
Engineering, who helped design and build the power supply
and its controls.
One critical issue that was identified immediately: highvoltage components, like the PT and its adjacent lightning /
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surge arrestor, can take months to deliver after ordering, and
so we specified and procured a full set of replacement PTs
and arrestors while the early investigation and cleaning were
still underway. It is worth noting that we selected more
modern components with polymer (not ceramic) insulators
whose failure modes are far gentler. As soon as they were
allowed to enter the Power Supply substation, our
electricians performed a thorough inspection and identified
some necessary, minor repairs that were completed.
Given the critical NASA missions supported by the IHF—
including Orion and Mars 2020—the ARC Chief Engineer (and
former Chief of the Entry Systems Division over the Arc Jets)
stood up both a Mishap Investigation Board (MIB) and a
Recovery Team to support returning the IHF to operation.
The MIB determined that the PT failure was most probably
age-related, as well as several other findings. Among them,
the pea gravel providing a well-drained, insulating surface
over the Power Supply grounds had thinned over the years
and needed replenishment.
Detailed inspection, repair, and test plans were developed by
our HV Electrical team, approved at the Center level, and
executed. With the support of qualified subcontractors, we
replaced the PTs and arrestors. In an event dubbed the
“Spring Spread” by NASA Arc Jet Facility Manager, Peter
Race, 46 tons of gravel were made light work by a massive
turnout of Branch personnel and even our current Entry
Systems Division Chief. By the end of May, we were able to
get our first “arc on” in the IHF and completed the
reactivation systems test on June 6th.

(Photo Credit: NASA ARC)

Above: The many hands of the Thermophysics Facilities made
light work of 46 tons of gravel distributed throughout the Power
Supply during the “Spring Spread.”
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ATOM IV Contract:
NASA Ames Research Center (ARC) Continued
Mars 2020 Entry, Descent, and Landing Instrumentation 2 (MEDLI2)
The Mars 2020 Entry, Descent, and Landing Instrumentation 2 (MEDLI2) sensor suite will
measure heat shield and backshell temperatures, aerodynamic pressures, and backshell
heat flux for the Mars 2020 mission. MEDLI2 builds upon the success of the MEDLI
instrumentation suite flown on the Mars Science Laboratory mission in 2012 by adding
the backshell instrumentation. NASA Ames Research Center (ARC) is responsible for
providing thermocouple plugs, heat flux sensors, and a radiometer.
Sierra Lobo employees working under the ATOM contract at NASA ARC hold key roles;
for instance, Jose A. Santos holds dual roles of MEDLI2 Deputy Project Manager and
Hardware Lead for the thermal instrumentation subsystem. SLI’s ATOM IV staff also
supported the design, testing, and fabrication of the thermocouple plugs, as well as calibration of the heat flux sensors and
radiometers. The Ames MEDLI2 flight hardware shipped out on Monday, June 3, 2019, and was delivered the next day to the
Mars 2020 project at Lockheed Martin in Littleton, Colorado. Jose supported the hardware receipt certification review on June
4, 2019, and the post-ship functional checks on June 5, 2019, (the results indicated no damage to the hardware during
shipping). The hardware will be installed on the Mars 2020 aeroshell mid Summer of 2019.

(Photo Credit: NASA)

(Photo Credit: NASA)
nd

Above: MEDLI2 flight hardware designed, fabricated, and qualified by the
NASA Ames team – packaged and secured inside the shipping vehicle.

Above: SLI employees Jose A. Santos (back row, 2 from left) and Myvan
Nguyen (front row, middle) on 6/4/2019, the day the hardware shipped to
the Mars 2020 project.

Left: Thermocouple plug
which will be installed in the
Mars 2020 heat shield to
measure near surface and indepth heat shield
temperatures. The data is
needed to reconstruct the
surface heating environment
experienced during
atmospheric entry.
(Photo Credit: NASA)
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Mars 2020 Entry, Descent, and Landing
Instrumentation 2 (MEDLI2) Continued
Below: Backshell thermocouple plug, which will measure the Mars 2020
backshell near surface and in-depth temperatures. The data will be used to
infer surface heat flux and backshell thermal protection system performance.

(Photo Credit: NASA)

Above: Total heat flux sensor, which will measure the combined
convective and radiative heat flux on the backshell of the Mars 2020 entry
vehicle.

(Photo Credit: NASA)

ATOM IV Program Manager Answers AIAA’s
Aerospace America magazine’s Aeropuzzler
Each month, the AIAA sends out a hardcopy and posts the electronic version of their Aerospace America magazine. In it, they
have a page called Aeropuzzler, where an aerospace-related question is posed and readers can send in their best guess to the
correct answer. The following month, after one or two SMEs have reviewed all the answers, the best one is published. ATOM IV
employee, Jeff Mach, submitted an answer that was chosen as February’s winning answer.
Q. This was a two-parter: What would happen if a pilot tried to fly straight instead of following the curve of the Earth?
How do airline pilots get from point A to B?
Here is the winner as selected by NASA’s Mark Guynn and Gary Ullrich of the University of North Dakota.
Winning answer: If a pilot attempted to fly in a perfectly straight line, the aircraft would climb, as the
Earth curved away, until the plane could no longer generate sufficient lift and thrust to climb any farther
due to decreasing atmospheric pressure (not to mention the safety of the passengers and crew). At this
point, they would be forced to follow the curve of the Earth. Normally, aircraft will fly at a particular safe
or efficient altitude, which will cause the path to naturally curve with the planet. This curvature also
affects the other two dimensions. Since the Earth is nearly spherical, what may appear to be a curved line
on a flattened 2D map can be the shortest line along the 3D shape of the globe. This is called a “great
circle route.” For example, the great circle route from New York to Tokyo leaves to the northwest (even
though Tokyo is south of New York) and goes through Alaska.
Jeffrey J. Mach
Santa Clara, California
Mach works for Sierra Lobo Inc. as a site manager at the Thermophysics Facilities Branch of NASA’s Ames Research Center.
Taken from https://aerospaceamerica.aiaa.org/departments/queasy-in-artificial-gravity/.
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CMOE Contract: NASA Langley Research Center (LaRC)
Center Maintenance Operation Engineering (CMOE)

NASA Ground Data Systems Operation Technology
Maintenance Period Projects
The CMOE contract introduced the requirement to adhere to the NPR 2810.1, Security of Information Technology, for the
Ground Data Systems (GDS) used to support the NASA Langley Research facilities (including wind tunnels and research labs).
Many of the requirements that would easily apply to a computer used as a desktop (IT) could not be applied easily to a
computer used to run a wind tunnel test. As the supervisor, Kay Corr has led the GDS support team responsible for developing
a strategy to support the GDS equipment, prioritize the operations requirements at the facilities, while minimizing the security
risks, and adhering to the security requirements.
The challenge is that operations, and many of the security
requirements, are in complete conflict with each other. The team
embarked on a crash course on all things Operational Technology (OT,
not IT), Industrial Control System (ICS), and Supervisory Control and
Data Acquisition (SCADA) Systems. Kay Corr is now on first-name
basis with most members of the NASA Langley Office of Chief
Information Officer (OCIO), especially with their assessment team. Kay
Corr has become a member of the ICS Joint Working Group (ICSJWG)
and along with other members of the GDS security team, Kay Corr has
attended two ICSJWG three-day conferences. Paul Morris, who
supervises the team responsible for supporting many of the ICS and,
SCADA systems, is also involved with the efforts. Paul leads a team of
Above: Dave Cordner (NASA Langley, GDS CSO), Paul Morris
engineers, who support the hardware for the Data Acquisition System
(Sierra Lobo), and Kay Corr (Sierra Lobo).
(DAS), and is responsible for all the Facility Automation Systems (FAS)
hardware and software support. Paul’s team develops custom software for Programmable Logic Controllers (PLC), HumanMachine Interface (HMI), and many other OT, ICS, and SCADA systems.
(Photo Credit: Kay Corr)

As a result of the requirements and all of this learning, the GDS security team developed a strategy they call the Operational
Technology Maintenance Period (OTMP) projects. These projects are aligned with the existing maintenance periods of the
facilities (usually about four weeks long). We take these opportunities to validate the GDS inventory; implement solutions for
security requirements that will work in the OT environment; evaluate options that mitigate risk when the security requirements
conflict with the operations requirements; apply vulnerability updates; target systems that can be upgraded; and make
improvements to the backup and recovery processes; among many other things. The OTMP projects have allowed the GDS
security team to better communicate the requirements; tasks to address in the given maintenance period as well as the
schedule and resources required to accomplish the tasks; and to implement security requirements with operational systems
checkout before and after the changes to ensure any impact to operations can be addressed and resolved before the next
scheduled test begins. This has also proven to be a successful process to accomplish the cultural changes needed within the
community of research.
Left: Members of the GDS team
(Dean Densmore, Adam Pierce, Devon
Massey, and Hilton Young) supporting
OTMP projects.

(Photo Credit: Kay Corr)
(Photo Credit: Kay Corr)

(Photo Credit: Kay Corr)

(Photo Credit: Kay Corr)
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Celebrating the Seasons
NASA Langley 5K Moonwalk and Run
The NASA Langley 5K Moonwalk and Run is sponsored by the NASA Langley Exchange. The event is planned by a cooperative
effort between members of the NASA Langley family, including staff from the CMOE contract. The event included the 5K course
preceded by a 1K course setup just for kids. Kay Corr (Sierra Lobo Program Manager for the CMOE contract) has been involved
with the planning crew since inception of the event. On June 6, Kay was the lead for the packet pickup, as well as the finish line
tasks.
The responsibilities of packet pickup involves arranging NASA and Sponsor items that will be included in the packets for each
participant, making sure t-shirts and participant gift (a hat this year) are setup to easily add to the packets at the time of pickup.
Part of the task is to ensure Spacey Casey is present for the race (a big hit and favorite photo op for everyone). The
responsibilities of the finish line is to ensure a medal, a water, and snacks are cheerfully delivered to every finisher of the 5K
course.
This year’s fastest finishers were Brian Clapp of Smithfield, VA; Allen Fleming of Yorktown, VA; and Caleb Shullenbarger of
Knoxville, MD. David Bowles, Director of NASA Langley Research Center, was present to kick off the race and congratulate each
of the winners.

(Photo Credit: Kay Corr)

(Photo Credit: NASA Langley)

Above: Kay Corr on right with finish line
volunteers.

Above: Space Casey at the Kids K start.
(Photo Credit: NASA Langley)

Above: One of the fastest finishers
receiving a trophy from David Bowles.

(Photo Credit: NASA Langley)
(Photo Credit: NASA Langley)
(Photo Credit: NASA Langley)

Above: Games, live band, food, cotton candy, and snow
cones were a hit.

Above: Sold out race included 800 5K
and 144 Kids K participants.
Right: Post-Race Party.
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CMOE Contract: NASA Langley Research Center
(LaRC) Meet the Staff
Kay Corr
Kay Corr has worked at NASA Langley for approximately 19 years. The majority of these
years have been with Sierra Lobo in support of the ROME and CMOE contracts. Kay
currently serves as the Program Manager for the Sierra Lobo team on the CMOE contract.
In addition, Kay is a supervisor within the Facility Operations (FO) Directorate. The team is
responsible for Data Quality and Facility Operational Technology System Support and
Security. Kay’s specific tasking includes representing FO on the document administrator’s
team responsible for the ISO 9001 Quality Document processes. Kay serves as an
Information System Security Engineer (ISSE), Configuration Manger, and a Lean Six Sigma
Black Belt Facilitator.

(Photo Credit: Kay Corr)

Above: Kay Corr.

While away from the office, Kay enjoys spending time with her family that has recently
been expanded by the addition of a foster son, along with his 1-year old son. She is the
coordinator for the Big Kids ministry (1st–5th grade bible school) as well as the Village
Ministry (supporting foster and adoptive families) at her church. Kay participates in
volleyball, races, and enjoys a visit to the many vineyards in Virginia.
(Photo Credit: Kay Corr)

(Photo Credit: Kay Corr)

Above: Kay Corr playing with her little
“bird,” Neo (short for Nehemiah).

Above: Darsey Whitlow (daughter), Kay Corr, Todd Corr (husband), Jermaine
Lindsey (son).

ETIS II Contract: UMD Mechanical Engineering
Students Tour
(Photo Credit: SLI)

Sierra Lobo’s ETIS II Stress Engineer, Bill Chambers, is actively
involved with STEM activities at GSFC, as well as throughout the
Baltimore/Washington area. His love for NASA and mentoring
students makes him an ideal “ambassador” for students when
they want to learn about GSFC’s Integration & Test (I&T) Facilities. “Bill gives the best tours,” according to the ETIS II Program
Manager, Bill Gallagher. The PM went onto say that “when you
have a passion for something like Bill Chambers has, it creates
tremendous enthusiasm in the students!”
Above: Five Mechanical Engineer students toured
the GSFC I&T complex, led by SLI Engineer Bill
Chambers.
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ETIS II Contract: Goddard Space Flight Center (GSFC)
Environmental Test and Integration Services (ETIS) II

Repeated Excellence Becomes the Standard on ETIS II
Sierra Lobo, Inc. (SLI) and their integrated teammates
continue to deliver excellence on the Environmental
Test and Integration Services (ETIS) II Contract at
NASA GSFC. The ETIS II Team has earned eight (8)
consecutive Excellent Award Fee scores in a row.
After receiving back-to-back 94 award fee scores for
Performance Periods 5 and 6, our ETIS II Team just
repeated back-to-back-to-back 96 Award Fee
Scores for Performance Periods 7, 8, and 9. This
most recent score represents work performed between 10/1/2018 and 3/31/2019, including during
the Government Shutdown. NASA ardently commended SLI for its support throughout the Government Shutdown, especially the excellent communication, and SLI’s ability to have the I&T Facilities “fully
operational the next business day.” SLI’s supported
numerous flight projects, including:


James Webb Space Telescope (JWST)



Ice, Cloud and land Elevation Satellite (ICESat-2)
and its Advanced Topographic Laser Altimeter System (ATLAS) instrument



Global Ecosystem Dynamics Investigation (GEDI) positioned on the International Space Station



Laser Communications Relay Demonstration (hosted aboard a U.S. Air Force spacecraft)



Mars Organic Molecule Analyzer (MOMA) instrument



Plankton, Aerosol, Cloud, ocean Ecosystem (PACE) spacecraft and its Ocean Color Instrument (OCI)



Thermal Infrared Sensor-2 (TIRS-2) instrument for Landsat 9



Wide Field Infrared Survey Telescope (WFIRST)



Demonstration technologies of the Satellite Servicing Projects Division (SSPD)

(Photo Credit: NASA)

NASA further recognized SLI for “promoting safe behavior”; developing and executing “PMP Certification training”; proactively utilizing “a professional business coach to perform Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis on several tasks.” It was further noted “…the business team provided great service and is a great team player.”

NASA GSFC Mechanical Systems Division
Award Nomination
SLI Engineer Technician, Azuka Harbor, was nominated by Eve Wooldridge, Engineering and Technology
Directorate, for the Mechanical Systems Division Excellence Award. Eve writes, “Azuka has been the backbone and most constant presence of Contamination Control” at the Northrup Grumman facility in Los
Angeles supporting the James Webb Space Telescope. Congratulations!
SLI
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ETIS Successfully Supports the Global Ecosystem
Dynamics Investigation (GEDI) LIDAR for NASA GSFC
Sierra Lobo’s ETIS II team successfully supported a recent mission to install a scientific instrument on the International Space
Station (ISS). The Global Ecosystem Dynamics Investigation, better known as GEDI, produces high-resolution laser ranging observations of the 3D structure of the Earth. GEDI’s precise measurements of forest canopy height, canopy vertical structure,
and surface elevation greatly advance the ability to characterize important carbon and water cycling processes, biodiversity,
and habitat. The ETIS II contract provided support in the areas of integration and test, contamination control, and fabrication
of thermal blankets.
The SpaceX Commercial Resupply Mission 16, carrying the GEDI instrument in the Dragon capsule of the Falcon 9, launched
successfully on December 5, 2018, and was subsequently installed on the Japanese Experiment Module-Exposed Facility eight
days later. GEDI finished its on-orbit checkout phase and started official operations to acquire science data on March 25, 2019.
The GEDI Project Manager commended the ETIS II thermal blanket fabrication team, stating:

“This photo shows what a fantastic job the blanket team did for GEDI (second box from the
middle). Nice and snug, exactly as designed and
desired, the clearance to the robot grapples was
fine. The blanket team can enjoy seeing their
handiwork in orbit and know that it is doing a
great job keeping the instrument nice and
warm.”
(Photo Credit: NASA)

Chorus of the Chesapeake
ETIS II Engineer, Bill Chambers (pictured
on the far left in the photo below), is a
member of the Chorus of the Chesapeake, a Barbershop Chorus. They were
honored to sing at the June 15th Baltimore Orioles MLB game against Toronto
(therefore, also singing “O Canada”).

(Photo Credit: Bill Chambers)
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Robert H. Goddard Award
SLI’s ETIS II employees, Jedidiah Devilbiss (Advanced Manufac- sion (SSPD) Advanced Tool Drive System (ATDS) Housings.
turing Engineer Technician) and Walter Leary (Facility Operations Engineer Technician), received the prestigious Robert H. Walt Leary received the award for his dedicated and conGoddard Award.
sistent work supporting the James Webb Space Telescope
(JWST) by ensuring that critical ground support equipment
Jed Devilbiss performed exceptional machining and dedica- and handling equipment remained operational, including sevtion, which made significant contributions to NASA GSFC’s eral emergency repairs and troubleshooting efforts. This inVICI, Landsat 9, and SSPD missions. Jed’s ability to machine cluded the High Capacity Roll-over Fixture (HCROF) as well as
complex parts is considered “second to none.” His unique the B30 crane at Johnson Space Center (JSC). Walt travelled
ability was highlighted when he fabricated the Venus In situ several times to JSC and Northrop Grumman in California on a
Composition Investigations (VICI) Domes, Landsat 9 Propul- moment’s notice and always found success to allow the JWST
sion Tank Support Ring, and Satellite Servicing Projects Divi- project to proceed.

(Photo Credit: NASA)

(Photo Credit: NASA)

Above: GSFC Director Chris Scolese and Jed Devilbiss.

Above: GSFC Director Chris Scolese and Walt Leary.

GSFC 87th Intracenter 2-Miler
Thanks to all of the ETIS II runners who participated in the GSFC 87 th Intra-Center 2-Mile Run on May 1, 2019. The charisma of
the group set the tone for the race. Everyone had a great time!
A VERY special thanks to our fantastic cheering section: Anne Blonder, Bill Chambers, Mary Hackney, Paula Cain, Vern Agee,
and Aldine Joseph-Pierre! They cheered ALL of us on, took pictures, and joined in on the fun.

Left: (Left to Right) ETIS II employees (and spouses) Vincent
Cecilio, Pat Donahue, Nick Hovaker, Jr., Anne Blonder, Mary Ann
Geinzer, Nick Hovaker, Sr., Julio Lopez, Nathan Block, Gloria Block,
Andrew Mentges, and Greg Jamroz (not pictured is Bobbie
Hackley).

(Photo Credit: SLI)

We are known by the tracks we leave...

19

WolfTracks

July 2019

ETIS-IIGSFC

The High Capacity Centrifuge (HCC)
The High Capacity Centrifuge (HCC) was originally installed at NASA GSFC in 1965. Back then, it was called the Launch Phase
Simulator (LPS) since it replicated the launch environment for G loads, vibration, acoustics, and pressure.
The HCC is a 120 ft. diameter arm capable of accelerating a 5000 lb.
payload to 30 Gs (38 rpm) to simulate launch and landing loads located at
GSFC. The HCC is driven by one or two 0.93 Mw (1259 HP) DC motors
operated in conjunction with a Synchronous Motor (2900 HP, 13.2 KV, 1200
RPM) and a DC motor generator set (1032 KW, 700V DC, 1200 RPM, 1500
AMP). Using the facility's 7.5 ton monorail crane, test items are mounted on
a special low-profile, tilt fixture on the arm's test platform. The low-profile
tilt fixture simplifies the handling operations necessary to properly orient
the payload to the desired load vector.
It is maintained and operated by SLI personnel, with NASA Environmental
Test Engineering and Integration Branch (Code 549) direction and
oversight. Code 549 maintains the authority to delegate test direction and
oversight to SLI Centrifuge Facility engineering personnel as required.
SLI conducts steady state acceleration tests on articles ranging from
general-purpose research and development components to full-up flight
spacecraft.

(Photo Credit: NASA)

Above: The Launch Phase Simulator (LPS) circa 1965.

As spacecraft became larger and larger, some of the original capabilities were
not used. The 12-foot diameter test chamber`s acoustic liner used up valuable space in the chamber. The vibration end cap
was removed in the late 1970s. By the early 1990s, the Tropical Rainfall Measuring Mission (TRMM) needed to be tested on
the HCC, which required a new 12’ wide open platform.
By 2011, one of the two drive motors had a bearing failure and was
decoupled from the drive system. Using one motor, testing was completed
for three major payloads in 2012-13 (JWST ISIM, GPM, and MMS).
In 2018, the HCC underwent major upgrades:


Refurbish both 1250 HP DC Motors



Install a new Lube Oil System



Install new HCC Control System



HCC System Static and Dynamic Balancing

 Replace Centrifuge arm Leather Gasket
During the Summer of 2019, the recently upgraded High Capacity
(Photo Credit: NASA)
Centrifuge will undergo many tests to bring this powerful machine online.
Above: Components of the Global Precipitation Measurement Some acceptance testing has already been completed at the Motor
Mission's Core Observatory Undergo Testing on Goddard's HighRefurbishment Repair Facility in Baltimore, Maryland. The new Lube Oil
Capacity Centrifuge in 2011.
System was installed and acceptance testing has been completed.
One of the challenges in this task is the weight of the motors. Each motor weighs 40,000 lbs. The only available method to
remove or install the motors is to use a Versa Lift. This rented compact machine weighs about 60,000 lbs. and meets the lifting
requirements for height, weight, and maneuverability.
Once back online, the HCC will be able to spin a payload up to 30 Gs, 38 RPMs, 156 mph tip speed using the refurbished 1250
HP DC motors. Plans are underway to use the HCC for Wide Field Infrared Survey Telescope (WFIRST) Acceleration Testing in
2021. New control systems will allow more advanced monitoring and controls, and it is backed up by generator. Separate
power fields are added to the system to be able to speed both motors simultaneously at the same rate, which provide more a
dynamically balanced operation. SLI technicians are investigating the current system to provide a solution for dynamic
unbalancing to speed the arm at higher rpm.
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The High Capacity Centrifuge (HCC) Continued

(Photo Credit: NASA)

Above: Motors Taking a Bath (oil removal cleanup).

(Photo Credit: NASA)

(Photo Credit: NASA)

Above: Original Motor Installed circa 1965.

Above: Motor #1 Removed from HCC
Tunnel and Ready to be Shipped for
Refurbishment in 2018.

(Photo Credit: NASA)

Above: Refurbished Motors Return to NASA GSFC.

(Photo Credit: NASA)

Above: Refurbished Motor Ready to be
Lifted into Position.

(Photo Credit: NASA)

Above: New HCC Siemens Control System.
(Photo Credit: NASA)

Above: Refurbished Motor Lowered into Position.
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Upgrading the “Largest” Clean Room in the World
NASA’s Spacecraft Systems Development and Integration
Facility (SSDIF) is an 86,000 square foot (7989.4 square meter)
building used to integrate and test space flight hardware and is
located at Goddard Space Flight Center in Greenbelt, MD. This
facility houses the 1.3 million cubic foot (36,811.76 cubic
meters) High Bay Clean Room; the largest of its kind, anywhere.
The SSDIF was de-certified in October 2018, while facility
upgrades were taking place (i.e., lighting upgrade, new floor,
crane preventative maintenance, roll-up door repairs, etc.).
Once completed, the entire SSDIF was re-cleaned in

preparation for re-certification. Many SLI ETIS II employees
supported the efforts, including contamination control (CC),
facilities engineering, and facilities operations personnel.
This project began in early December 2018 and was completed
in late March 2019. Taking the world’s largest clean room out
of service for the first time since its commissioning in
(approximately) 1990 was a massive undertaking. Several flight
projects monitored the project very closely. The ETIS II team
was highly commended for their diligent management of the
project.

(Photo Credit: NASA)

(Photo Credit: NASA)

Above: SSDIF Floor at Beginning of Repairs.

Above: Stripping of Floor.

(Photo Credit: NASA)

(Photo Credit: NASA)

Above: Before and After Repairs of SSDIF Floor.

Above: Completed SSDIF Floor.
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Job Well Done
(Photo Credit: NASA)

(Photo Credit: NASA)

Above: Completed Setup of Space Models in SSDIF.

Above: Multiple Media Interviewing
Government Scientists and Engineers in the
SSDIF.

The Contamination Control (CC) department provided outstanding support to NASA Headquarters’ Commercial Lunar Payload
Services. SLI was notified on May 29 that a live TV broadcast would take place in the SSDIF on May 31. SLI’s CC personnel
immediately worked to remove multiple lifting device equipment (LDE) and many other items from the Building 29 High Bay for
delivery of three 10 ft. x 10 ft. models for display during the event. Additionally, SLI personnel executed a plan to clean and buff
the SSDIF and High Bay floors.
On May 31, a CC Engineer provided safety briefings to all personnel involved to ensure proper protocols were followed. A CC
Technician escorted visitors to the first level of the mezzanine for photo shoots to protect stored flight equipment.

SLI’s ETIS II Outreach
ETIS II HR Manager, Mary Hackney, participated in the March 2019
Bowie State University Employer’s Informational Session. Bowie
State University is a Historically Black Colleges/Universities
(HBCUs). Mary stated that: “We engaged students in conversation
as they approached the SLI display, discussing career goals and
employment expectations.”
Mary will continue to support and hire summer employees from
local universities. Mary stated that: “Our goal is to help transition
students from school to the workforce. We encourage students by
providing strategies in navigating their own career path and
developing an action plan.”
Sierra Lobo hired an Engineering major from Morgan State
University and the University of Maryland. We also hired a
Computer Science major from Bowie State University. Morgan
State University and Bowie State University are both classified as
HBCUs.
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U.S. Naval Academy (USNA) Visits NASA GSFC
On April 18, 2019, a tour of NASA GSFC for 11 U.S. Naval Academy Midshipmen was hosted by members (including Mary Ann
Geinzer) of the GSFC Veterans Advisory Committee. The USNA Training Squadron VT-NA is a professional training organization
at the USNA dedicated to the cultivation and training of our nation’s future naval aviators. VT-NA introduces future aviators to
the principles and skills of aviation by maximizing training and exposure opportunities.
The midshipmen met former astronauts Paul Richards and Scott “Scooter” Altman, who spoke about their experiences at GSFC,
as well as their experiences as astronauts.
The tour of the Integration and Testing facilities was led by SLI Engineer, Bill Chambers.

(Photo Credit: NASA)

Above: GSFC Veterans’
Committee takes 11 U.S. Navy
Academy Midshipmen on a tour
of NASA GSFC.

NASA Daily News: Caught Doing the Right Thing
SLI Engineer Tech, Steve Gauss, was
On mentioned
April 18, 2019,
tour of NASA2019
GSFC
for 11
in ana early-Spring
issue
of U.S. Naval Academy Midshipmen was hosted by members (including Mary Ann
Geinzer)
of
the
GSFC
Veterans
Advisory
Committee.
The USNA Training Squadron VT-NA is a professional training organization
the NASA Daily News article “Caught Doing
at the
USNA
dedicated
cultivation and training of our nation’s future naval aviators. VT-NA introduces future aviators to
Things
Right.”
Great to
job,the
Steve!
the principles and skills of aviation by maximizing training and exposure opportunities.
The midshipmen met former astronauts Paul Richards and Scott “Scooter” Altman, who spoke about their experiences at GSFC
as well as their experiences as astronauts.
The tour of the Integration and Testing facilities was led by SLI Engineer, Bill Chambers.
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Goddard Space Flight Center Commercialization
All test facilities are located under one roof at NASA Goddard Space Flight Center in Greenbelt, Maryland.

Space Simulation Testing







Perform thermal vacuum, thermal balance, and bakeout
tests in chambers that range from 3-ft diameter x 4-ft
length to 27-ft diameter x 40-ft height
Simulate on-orbit space environments down to vacuum
pressures of <1 x 10-5 Torr and temperatures in the GN2
-140C to +150C or -220F to +302F and LN2
-190C or -310F range
Achieve required thermal control zones using thermal
conditioning units, cryo-panels, cold plates, and heater
control racks
Monitor contamination and the outgassing rates with
(Photo Credit: SLI)
chamber cold-finger and Thermoelectric Quartz Crystal
Microbalance (TQCM)

Electromagnetic Interference Testing





Structural Dynamics Testing


Mechanical Integration Services













Fabricate, assemble, and build flight hardware and GSE
Manage and perform spacecraft handling operations
Provide clean rooms, including the world's largest Class
10K clean room, for integration activities
Flight hardware precision assembly
Ground support equipment assembly
Scaffolding assembly, use, and inspection
Pyrotechnics handling and installation
CNC and manual machining
Forklift and crane operations
Mobile aerial platform operations
Orbital and traditional welding certifications
Provide structural analysis, mechanical design, and
assembly

Two independent test facilities provide a minimum of
20dB absorption and 6dB absorption of normally incident electromagnetic waves, above 20 MHz
Contains internally generated, radiated electromagnetic waves with a combination of energy-absorbing panels and wall-mounted, ferrite tiles for optimized anechoic performance
Conduct magnetic dipole moment testing and spacecraft magnetometer calibration in a 9.5-ft diameter
Helmholtz coil facility







Acoustic test facility is comprised of a 39-ft x 27-ft x 42
-ft reverberation chamber, acoustic horns, eight microphones, noise generators, control console, and data
handling system
Mass properties measurement facility measures hardware weight, Center of Gravity (CG), Moment of Inertia
(MOI), and Product of Inertia (POI)
Modal survey test facility measures dynamic response
characteristics of aerospace structures
Static load equipment used for testing strength qualifications
Vibration test equipment utilizes electro-dynamic exciters to apply the force and amplification
High-capacity centrifuge used for strength testing has
a nominal test radius of 60-ft; and maximum acceleration forces of 30g

For a complete list of facility specifications and capabilities, please visit:

www.SpaceTestFacilities.com

Rick Palmisano
Commercial Business Manager
Sierra Lobo, Inc.
(301) 286-5754
rick.palmisano@nasa.gov

Space Environment Simulator (SES)

Spacecraft Magnetic Test Facility (SMTF)

High Capacity Centrifuge (HCC)
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MEDALS Contract: Jet Propulsion Laboratory (JPL)
Multi-divisional Engineering, Design, Analysis Lab-wide Support (MEDALS)

SLI Pasadena Employees at the JPL Open House
The annual JPL Open House was held this year on May 18-19. This two-day event gives JPL engineers and scientists the
opportunity to showcase their projects to the community over a weekend packed with technical demonstrations and talks. The
Open House attracts thousands of visitors who come to see the next generation of rovers, robots, and other exciting
technologies being developed at JPL. It is the hottest ticket in town!
This year, SLI Engineers Violet Malyan and Eric Olds volunteered their time and talked to the excited attendees about the work
they are doing on the Mars Sample Return project. It was a great opportunity for the team to give back to our community and,
perhaps, inspire a few of the young attendees to pursue a career in STEM.

(Photo Credit: SLI)

(Photo Credit: SLI)

(Photo Credit: SLI)

Above and right: SLI engineers Violet Malyan and Eric Olds talking to Open House attendees about the Mars
Sample Return Project.

(Photo Credit: SLI)

Sierra Lobo RTES Intern Engineers
SLI has hired six new Engineering Interns from four different universities to support Rocket Technology Engineering Services
(RTES) Work Plans for two branches at the Rocket Lab this summer. They will be joining interns John Clark and Kasthuri
Sivagnanam, who are students in the Cal State Long Beach satellite program at the local Lancaster University Center; after
starting their internships the summer of 2018, they continued to work on-site two days a week, while they continued their
courses and return to full-time intern status for this summer (2019). This brings the total for the Summer of 2019 to eight
Engineering Interns from five different universities supporting work plans in three branches: [Liquid] Engines Branch (RQRE),
Experimental Demonstration Branch (RQRO), and Combustion Devices Branch (RQRC). We welcome all our 2019 Summer
Interns and look forward to reporting on the projects they accomplish in our next newsletter.

Branch

Name

Major

University

RQRE
RQRE
RQRE

Ray Tristan Co
Nitin Ongole
Justin Femino

Mechanical Engineering
Aerospace Engineering
Aerospace Engineering

University of California, Los Angeles
University of California, Los Angeles
San Diego State University

RQRE
RQRO
RQRO
RQRE
RQRC

Jennifer Martin Velazquez
Joseph Mendez
Amy Mirecki
John Clark
Kasthuri Sivagnanam

Aerospace Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Mechanical Engineering
Mechanical Engineering

San Diego State University
University of California, Santa Barbara
Ohio State University
California State University, Long Beach
California State University, Long Beach

Distribution A: Approved for Public Release; Distribution Unlimited. PA#19414
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OMES II Contract: Goddard Space Flight Center
(GSFC)
Omnibus Multidiscipline Engineering Services (OMES) II

SLI Continues to Support the Nation's new generation
polar-orbiting operational environmental satellite
system and NASA’s Endeavors to Service Spacecraft
in Space
Sierra Lobo continues their engineering activities on NASA’s Omnibus Multidiscipline Engineering Services (OMES) II contract.
SLI is a teammate/subcontractor to Science Applications International Corporation (SAIC). OMES II supports the Engineering
and Technology Directorate (ETD), located at NASA's Goddard Space Flight Center in Greenbelt, Maryland. SLI’s continued excellent work on the contract has resulted in SAIC continuing to exercise option years for SLI’s continued participation.
OMES II is a cost-plus, fixed-fee indefinite delivery/indefinite quantity contract with a maximum ordering value of $620 million.
The effective ordering period is from July 1, 2017, through June 30, 2022.
The OMES II team provides engineering services for the study, design, systems engineering, development, fabrication, integration, testing, verification and operations of spaceflight, airborne, and ground-system hardware and software, including development and validation of new technologies to enable future space and science missions.
The two primary customers are the Satellite Servicing Projects Division (SSPD) and the Joint Polar Satellite System (JPSS) Program Office. The SSPD Team develops satellite-servicing solutions for NASA and America-accelerating technology, exploration,
and expansion from Earth to deep space. The JPSS Team is the nation’s advanced polar-orbiting weather satellite system. JPSS
is a collaborative program between the National Oceanic and Atmospheric Administration (NOAA) and NASA.

(Photo Credit: NOAA)

Above: JPSS-1 (renamed NOAA-20) flown in polar orbit, as it captures the NOAA’s most
precise observations of the world’s atmosphere, land, and waters.
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RTES Contract: Edwards Air Force Base (EAFB)
Rocket Technology Engineering Services (RTES)

2019-2021 AFOSR Star Team Award
The Air Force Research Laboratory (AFRL) Rocket Lab’s
Dynamics of High Pressure Reacting Shear Flows research team
has been recognized as an Air Force Office of Scientific
Research (AFOSR) Star Team for the years 2019 - 2021. AFOSR
funds research within AFRL, universities and industry
laboratories to ensure the transition of research results to
support United States Air Force needs. Since all AFOSR funded
activities are at the forefront of science, and only the top 10%
are identified as Star Teams, this award truly acknowledges
researchers who have demonstrated world class scientific or
engineering achievement that is cutting edge, and “the best of
the best.” The award recognizes the past research efforts
excellence and level of contribution to the scientific community
and comes with a guarantee of three consecutive years of
additional funding.

The recognized team members are: Dr. Douglas Talley, Dr. Matt
Harvazinski, and Dr. Alex Schumaker of the Air Force Research
Laboratory; Dr. Mario Roa of Sierra Lobo, Inc.; Mr. Randy
Harvey and Dr. Al Badakhshan of ERC, Inc.; and Mr. Miguel
Plascencia of the University of
California Los Angeles.

The gray picture shows how
flame motion of a liquid
oxygen (LOX) and gaseous
hydrogen injector causes waves
in the liquid oxygen jet that can
contribute
to
combustion
instability. The color picture
shows corresponding waves in
the flame itself that can
The Dynamics of High Pressure Reacting Shear Flows project is propagate at a different
investigating liquid rocket combustion instabilities, the velocity than either of the
mechanisms that lead up to them, and improved methods to propellants.
predict and prevent them. Combustion instabilities are
organized, oscillatory motions driven by combustion that can
grow rapidly in liquid rocket engine combustion chambers and
cause catastrophic damage within seconds. They constitute a
significant risk to liquid rocket engine development.
The project is investigating the interaction of acoustic waves
with various other dynamic motions present in representative,
single and multiple liquid rocket engine injectors. Forced piezo
-electric sirens are used at discrete frequencies to form
different standing waves in an experimental high-pressure
combustion chamber. Propellant temperatures are precisely
controlled to within 1 K and a special approach is used to
regulate the average chamber pressure independent of the
combustion process. Optical diagnostics being employed
include shadowgraphy, OH*/CH* chemiluminescence, OH
planar laser induced fluorescence, simultaneous shadowgraphy
with OH*/CH* chemiluminescence or OH* PLIF, and particle
image velocimetry (PIV). A further element of the work is to
investigate the use of fuel additives to modify the combustion
processes. Companion computational studies shed insight into
the nature of the acoustic coupling with the combustion
release.

(Photo Credit: AFRL)

Above: Combustion Instability in a
rocket injector.

(Photo Credit: AFRL)

Above: Sierra Lobo’s Dr. Mario Roa (3rd from left) and members of the
Dynamics of High Pressure Reacting Shear Flows team, a 2019 – 2021 AFOSR
Star Team, with their unique high-pressure, combustion experimental
chamber.
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Program Recognition Bonuses
The exceptional performance of two RTES personnel, Dr. Mario Roa and Mr.
Joseph Hernandez-McCloskey, was recognized with the presentation of program
recognition bonuses at an RTES All-Hands meeting in June 2019, with SLI’s CEO,
George Satornino; and Business Development Director, Steve Kihara, in
attendance.

(Photo Credit: AFRL)

Above: Dr. Mario Roa (l) and Mr. Joseph
Hernandez-McCloskey (r) received program
recognition bonuses for their efforts on RTES
work plans supporting the Combustion
Devices Branch (AFRL/RQRC).

(Photo Credit: AFRL)

Dr. Mario Roa provides combustion dynamics
research support on RTES contract tasks
supporting the Combustion Devices Branch
(AFRL/RQRC),
and
as
the
principle
experimental investigator was instrumental in
the Dynamics of High Pressure Reacting
Shear Flows program being recognized as a
Star Team by AFOSR (see left). Previous
research was concerned with understanding
the interaction of acoustic waves with
combusting shear flows in the form of a
single nominally axisymmetric shear coaxial
injector containing liquid oxygen in the
Above: Simultaneously recorded OH*
center flow and gaseous hydrogen in the
surrounding axial flow. The most recent chemiluminescence and high-speed shadowgraph images
of single element and three element LOX/gH2 shear
results are presented in the Journal of
coaxial injector flames.
Propulsion and Power [1]. Present studies are
expanding on the single injector element studies to investigate inter-element interactions
that may be present in multi-element cases through experimentation with a linear array of
three LOX/hydrogen shear coaxial injectors. The initial results will be presented at the AIAA
Propulsion and Energy Forum and Exposition in August 2019 [2].

1.Roa, M., and Talley, D.G., “Wave Dynamic Mechanisms in Coaxial Hydrogen/Liquid-Oxygen Jet Flames,” Journal of Propulsion and
Power 35(2):369-381 (2019). DOI: 10.2514/1.B37079.
2. Roa, M., and Talley, D.G., “Unsteady and Transversely Forced Dynamics of Two-Phase Multi-Element Shear Coaxial Flows,” AIAA
Propulsion and Energy Forum and Exposition, Indianapolis, IN, 19-22 August 2019.
(Photo Credit: AFRL)

Mr. Joseph Hernandez-McCloskey provides mechanical
design support on RTES contract tasks supporting the
Combustion Devices Branch (AFRL/RQRC). Due to a
rapid tempo of testing new concepts, RQRC has asked
for a very high level in both quality and quantity of
engineering support from the task. Mr. HernandezMcCloskey has done an exceptional job providing
engineering designs, analysis, CAD drawings,
coordination with fabrication orders and vendors, and
more, to support multiple concurrent high priority
RQRC programs including Rotating Detonation Engine
(RDE), Affordable Responsive Modular Rocket (ARMR) /
Modular Aerospike Conceptual Experiments (MACE),
and new test sections for fuels testing in EC-1.
Left: Rocket fuels characterization testing in AFRL/
RQRC’s experimental cell EC-1.

Distribution A: Approved for Public Release; Distribution Unlimited. PA#19414
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Program Recognition Bonuses Continued
One example of Joe’s exemplary support is the recent fast-paced redesign of the EC-1 hot-fire engine in preparation for
upcoming fuels and injector performance testing. This effort required not only the generation of new models from legacy
drawings, but the complete engineering redesign of several components to improve the data quality and reliability of the watercooled engine sections. He often goes the extra mile to meet program needs; and his customer also greatly appreciates Joe’s
personable manner and good communication skills that complement his customer focus and hard work.

Journal Articles / Conference Papers / Presentations


SLI employees continue supporting the AFRL Rocket Lab’s efforts in publishing the cutting edge research and technology
development activities at the Lab by authoring or co-authoring journal articles, conference papers, and presentations.



Dr. Mario Roa authored, with Dr. Doug Talley of AFRL/RQRC, “Wave Dynamic Mechanisms in Coaxial Hydrogen/LOX Jet
Flames,” which was published in the March 2019 issue of the Journal of Propulsion and Power.



Dr. Roa also authored “Preliminary Study of Reacting Three-Element Gas/Liquid Shear Coaxial Flows,” which Dr. Talley presented at the ILASS-AMERICAS 2019 – 30th Annual Conference on Liquid Atomization and Spray Systems in Tempe, AZ,
May 12-15, 2019.



Dr. Christopher Lietz was the lead author and presented “Flowfield Analysis of a 3D Simulation of a Rotating Detonation
Rocket Engine,” at the AIAA SciTech Forum, in San Diego, CA, January 7-11, 2019.



Dr. Christopher Lietz was the lead author and presented “Examination of Detailed Methane/Oxygen Kinetics in the Context
of Detonation Simulations,” at the 11th U.S. National Combustion Meeting, in Pasadena, CA, March 24-27, 2019.



Dr. Christopher Lietz was also the lead author and presented a paper concerning Large Eddy Simulations (LES) of Rotating
Detonation Rocket Engines at the JANNAF 49 th Combustion (CS), 37th Airbreathing Propulsion Sessions (APS), 37th Exhaust
Plume and Signatures (EPSS), 31st Propulsion Systems Hazards (PSHS) Joint Subcommittee Meeting, and Programmatic
and Industrial Base (PIB) Meeting, in Dayton, OH, June 3-7, 2019.



Mr. Ethan Sichler gave a presentation, authored with Dr. Robert Jensen, concerning their refined Monte-Carlo uncertainty
analysis of the Hydrocarbon Boost sub-scale oxygen-rich preburner, at the National Space and Missile Materials Symposium (NSMMS) and Commercial and Government Responsive Access to Space Technology Exchange (CRASTE) in Henderson, NV, June 24-27, 2019.

Distribution A: Approved for Public Release; Distribution Unlimited. PA#19414
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TOS Contract: U.S. Air Force Arnold Engineering
Development Complex (AEDC)
Test Operations and Sustainment (TOS)

Heavy Workload Expected for AEDC in 2019 and Beyond
(Taken from High Mach Publication Vol. 66, No. 10, by Kathy Gattis, AEDC Public Affairs)
The demand for testing at the Arnold
Engineering Development Complex is
expected to reach historic levels in
many facilities during 2019 and continue into the foreseeable future…and
U.S. Air Force leadership is noticing
the work we do. The number of recent tours given to the U.S. Air Force
Headquarters and Department of Defense personnel is directly attributable to the work accomplished across
all the AEDC locations. Increases are projected in areas of testing that include hypersonics, turbines, arc heaters, wind tunnels, rockets and the climatic lab, just to name a few. Some areas will double and others will triple the amount of testing conducted. “Everyone thinks back to the space race of the sixties,”
AEDC Test Operations Division Chief Col. Keith Roessig said.
“Arnold had a huge role in everything that went on back then
and in some ways, we’re in a similar role today.”
As other countries, China and Russia, for example, increase
spending on defense, so does the United States with a significant investment in developmental test and evaluation. “The
work done at AEDC directly contributes to the success of the
warfighter,” Roessig said. “I really hope everyone here understands that what they’re doing is extremely important and matters to the nation. Regardless of who you are or the job you
have at AEDC, you’re absolutely contributing to what we’re trying to do. We’re all playing a role in developing the systems
that keep our warfighter safe and protect the country. It
doesn’t matter what kind of badge you wear; we’re all on the
same team.” Roessig points to the National Defense Strategy as
one of the reasons customers are lining up for test hours at
AEDC. One of the NDS’s three focus areas is to build a more
lethal force. Under building a more lethal force is modernizing
capabilities or bringing on new ones that have been in development for years and there’s an effort to modernize the nuclear triad. “The testing we do hits a lot of these areas. At Hill Air
Force Base, we set up a new Combined Test Force to support
the AF Nuclear Weapons Center, and while right now that is
predominantly a test management function for upgrades of
legacy systems, we’re preparing to do much more rocket testing,” he said.
Rockets. “Right now, we test two rocket motors every year to
examine aging. In three to four years, we’ll be ramping up to
test about 20 motors a year in support of modernization programs,” Roessig said. “We expect there will be follow up testing
for surveillance of these new motors as well.”
Story continued on Page 32

We are known by the tracks we leave...

31

Hypersonics. Roessig said hypersonics will drive much of
the workload now and in the future. Some program offices will
test in multiple AEDC facilities as well as at other bases in Air
Force Materiel Command. “When we talk about hypersonics,
we’re not talking about a single facility or even a single site. In
addition to Arnold Air Force Base, it is Tunnel 9, Holloman
(AFB) and Edwards (AFB) all tied together to make everything
work the way it should. Tunnel 9 has increased workload
planned for the next few years. The von Kármán tunnels are
busy examining aerodynamic data that complements the rain
field erosion testing at the High Speed Test Track at Holloman.
The Air Force Test Center designated the Hypersonics CTF at
AEDC as the Executing Test Organization for all AFTC hypersonics test and the personnel within the HCTF are busy coordinating the efforts between all these locations. ”The J-5 facility,
formerly used for rocket motor testing, is being upgraded during the next several years and will eventually join the hypersonics test effort at AEDC.
Turbines. AEDC’s two largest turbine test cells now have two
military projects running which is something that hasn’t happened in more than a decade. To prepare for the current workload and the upcoming engine competition in the Advanced
Engine Technology Program, the C-2 test cell which had been
used for commercial engines was reconfigured to test for military engines. “There will be over 500 hours of testing on these
engines. Projections are for this kind of workload for at least
the next four to five years. Then we recapitalize all these aircraft
and systems, so there’s more work,” Roessig said. The sea level
cells will be conducting accelerated mission testing to examine
the lifecycle durability of the F135 engine. This testing examines whether the proposed re-designs of certain engine parts
will actually last the complete engine lifespan.
Arc Heaters and Wind Tunnels. “The arc heaters are doing a
variety of testing and roughly, they’d normally have 40-50 missions a year,” Roessig said. “In fiscal year 2018, we accomplished about 40. This year’s request is to quadruple the workload. Our goal was 100 and right now it looks like we’ll accomplish between 80 to 90 tests. However, the request for FY20 is
more than 170 tests, and we know the requirement is going to
be almost 200 tests a year for the next four to five years or
longer.” Arc heater testing will determine the material selected
and used in a flight test at Edwards Air Force Base. Roessig
notes the schedule is tight to get the material data to Edwards
before they begin launches from a B-52 over the test ranges in
the Pacific Ocean. A facility returning to service after being in
mothball status for 19 years is the Supersonic Wind Tunnel,
16S. But this will be a new and improved 16S. When all of the
funded upgrades are completed, the tunnel will be able to
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Heavy Workload Expected for AEDC in 2019 and
Beyond Continued
reach Mach 5. “To have continuous flow of Mach 5 capability
with such a large tunnel cross-section will be an important capability, and one of the things we’re looking at is increasing our
staff here and having the ability to switch between 16T (the 16foot transonic wind tunnel) and 16S more quickly,” Roessig
said. “We’d like to run three shifts if we have the people to do
that. However, as always, budgets will be a key driver to what
test capability we can generate.” Roessig said there are customers waiting to get into 16S and a full test load for 16T, so effectively using personnel and efficient processes will be key since
those two tunnels can’t run simultaneously.
The current operational tunnels in the Flight Systems CTF have
a total test request of approximately 7,000 hours. The goal is to
accomplish 5,000 hours. “We are designing and fabricating a
new fifth-generation aircraft model for store separation efforts
in 16T. The Air Force Seek Eagle Office, which oversees store
separation efforts for the U.S. Air Force, recently passed along
that it could start requesting twice as many air periods as it
usually does.” Roessig said he expects the fifth-generation aircraft will be around for decades of future testing at AEDC. He
points to a recent test of the B-1 in 16T as an example. AEDC
first tested the B-1 almost 48 years ago.
Space Chambers and STAT
AEDC Space and Missiles is involved in discussions with Air
Force Space Command about new capabilities and the new organization at AFSPC for test and evaluation. “We’re working
with Air Force Space Command to coordinate and stand up
greater capabilities looking at the natural space environment,
the atomic oxygen, the electrons, and combine that with
manmade threats such as cyber or directed energy,” Roessig
said. “That is an area we expect to see growth also.” While
Roessig can’t yet predict how much work this would bring to
AEDC, he said the chambers and the Space Threat Assessment
Testbed are receiving lots of attention from the Air Force Test
Center as well as other government organizations.

to address issues like compensation, progression and experience levels for the government workforce. “There are sharp
young folks out there, but they are inexperienced. We also have
many folks who are close to retirement age, so we have to
make sure we leverage their experience to help the new team
members. We need the correct experience level to run efficiently,” Roessig said. One idea being considered to get new employees up to speed more quickly is simulators. So instead of
someone learning during a test, they could train at any time
under realistic conditions. While hiring more personnel is required to accomplish all the testing being requested of AEDC,
budgets must accompany the test requirements to significantly
increase the test capacity. “While defense budgets have overall
slightly increased the last couple of years, the Air Force is dealing with the reconstruction of Tyndall, Offutt and Elmendorf Air
Force Bases after each of these sites experienced natural disasters in the last year,” Roessig said. “This will prevent any increase in the test and evaluation budgets for fiscal year 2020.
Therefore, we will have to prioritize the work that we can accomplish with the resources we have. Regardless of funding
levels, U.S. Air Force and DOD leadership understand the importance of AEDC and the work we do.”
Even with the increase in testing, AEDC will still have maintenance periods to complete routine items as well as system upgrades under the Service Life Extension Program. Roessig says
the timeframes may shift a little, but there’s no getting around
the need to adequately maintain the aging infrastructure. The
ETF plant summer outage was delayed one month to accomplish some critical engine testing already months behind due to
plant mechanical issues. “We need to nail all of that down early
to get workload on contract at the right time and enable the
workforce to plan summer vacations, ” Roessig said. Meanwhile,
AEDC facilities are expected to remain in high demand while its
most valuable resource, the people of AEDC, continue to play a
major role in testing and evaluating the best military systems
for the nation.
(Photo Credit: U.S. Air Force by Deidre Ortiz)

Taking Care of Our People
It’s an exciting time to work at AEDC, but greater workload,
while good news, comes with its own set of challenges such as
staffing. “We fully know you cannot expect people to work 12
hours a day, six days a week without a known goal and a realistic end date. People will leave or burn out. But if we can
say ,‘hey for a month, we need you to work more, and here’s
why, and then it’s done,’ our team will respond to that as long
as leadership keeps to the timelines it promised. We have a lot
of work to do for the next four to five years, and we want our
people to have that family and life balance.” There are ongoing
hiring efforts within the government and with several of the
AEDC contractors.
Once hired, training becomes the next concern. A Human Capital Plan is being developed by AEDC Vice Director, Wayne Ayer,
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Above: John Allan, an instrument technician, readies one of the arc
heater units at the High Temperature Laboratory at Arnold Air Force
Base for an upcoming test. The HTL test teams anticipate an increased
workload over the next few years and have been implementing several
changes recently in preparation for the additional testing.
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TOSC Contract: Kennedy Space Center (KSC)
Test and Operations Support Contract (TOSC)

On The Spot Award
An “On The Spot Award” was presented to SLI employee Michael Caschetto in
recognition of his “outstanding work and support for PCAs and mentoring
teammates!” It went on to say, “Thank you for your hard work and going above
and beyond!! Keep up the great work to make your Customers happy as well as
the Team!!!”
Per Joe Terry, TOSC Systems Engineer for Hypergols, “Just wanted you to know
how much I appreciated the job Mike Caschetto did on the Physical Configuration Audit of the Hypers VIL Subsystem. Mike described in detail to me what he
needed to review, showed me the items on a MPPF Walkdown, and in a couple
of days, wrote a comprehensive audit report. The report of his findings, which
included several printed pictures (which greatly aided in our understanding),
was presented to me and the Fluids-Lead Design Engineer. Mike explained to us
what corrected actions were needed to be done to close out the audit quickly.
Mike’s actions and professionalism reflected very positively on him and the
Configuration Management Team. Job well done!”
(Photo Credit: SLI)

Per Teammate, Louis Conner, “I would like to take a moment to express my grati- Above: Michael Caschetto received “On The Spot
Award.”
tude for the assistance, training and help Mike Cashetto has offered since I’ve
been with the group, specifically working on KGCSV-4190. I have to say that everyone has been extremely helpful, and Mike has always been helpful as well, but he really went an extra measure, in my
view. I make that assessment because I feel I acquired more applicable knowledge and confidence for tasks I previously did
not have a firm grasp on and certainly wasn’t operating in a standalone capacity. Far from it, in fact.”

Brevard Schools Excel at Robotics Competition
From March 14-16, 64 high school robotics teams representing four countries from three continents met at UCF’s CFE
Arena in Orlando, Florida, to compete at a FIRST Robotics
Competition.

Open CV (Computer Vision software), and machine vision
aided controls. With the first place win in Orlando by Voltage
and Pink, they punched their tickets for the FIRST World
Championship in Houston, Texas, on April 18-20. Qualifying
teams from a total of 92 Regional and District events all over
After three long days of tense competition, Brevard Schools the world competed for the Championship. STEM is truly
came out on top. Melbourne High School, Team Voltage 386, alive and well in Brevard County!
(sponsored in part by Sierra Lobo) ended the qualification
rounds in second place with a record of seven wins and two
losses. Due to this success, Voltage earned the opportunity
to select two other teams to join their alliance for the playoff
rounds to see who would be crowned Orlando Regional
Champion. With their first pick, Voltage selected the highoctane scoring Team 233, The Pink Team, out of Rockledge/
Cocoa Beach High School. With their second pick, Voltage
selected the defensive juggernaut, Team 1251, The Tech Tigers, from Tamarac, Florida. This three-team alliance battled
opposition from all over the state and when the dust settled,
with a playoff record of 6-1, were crowned Champions. To
make the victory even sweeter, both Voltage and Pink are
celebrating their 20th year as FIRST Robotics teams.
But that’s not all. Team Voltage also walked away with the
highly-touted Excellence in Engineering Award, sponsored by
Delphi, for their well-documented design process, use of
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(Photo Credit: SLI)

Above: Mel High's Team Voltage 386 at the Orlando Regional FIRST
Robotics Competition.
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TFOME II Contract: Glenn Research Center
Test Facility Operations, Maintenance and Engineering (TFOME) II
NASA Glenn Research Center (GRC) at Lewis Field (LF) and Plum Brook Station (PBS)

Pioneering SCaN Testbed Decommissioned
Article by S. Jenise Veris, Retrieved from Aerospace Frontiers June 2019 article (Vol. 21, Issue 5), official publication of NASA GRC.
The decommissioning of NASA’s Space Communications and
Navigation (SCaN) Testbed comes after seven successful years
and over 4,000 hours of pioneering accomplishments in the
field of space communications. The SCaN Testbed completed
its final experiment operation on April 18 and incinerated
during its return to Earth earlier this month.

radio was named a R&D 100 award-winning technology and
also inducted into the Space Technology Hall of Fame.

Dave Chelmins is project manager for Glenn’s Cognitive
Communications Project (CCP) that is building upon the
successes of the SCaN Testbed. The CCP goal is to increase the
data return and resiliency of missions by merging SDR
Launched the summer of 2012, the Glenn-designed and technology with machine learning, networking and automation.
constructed SCaN Testbed was installed aboard the
International Space Station to serve as an on-orbit, software- “We’ve demonstrated the ability to reconfigure communication
defined radio (SDR) facility. At the core of the testbed are three systems on the fly,” said Chelmins. “The next step is to make
that reconfiguration autonomous and responsive to the needs
reconfigurable communication radios.
of the mission spacecraft.”
“SCaN Testbed demonstrated routinely the reconfiguration of
radios in space—over 850 times—challenging the perception Last year, the SCaN Testbed demonstrated the first-ever
that even a single reconfiguration poses significant mission adaptive space link controlled entirely by an artificial
risk,” said Richard Reinhart, SCaN Testbed principal intelligence algorithm. Now, the CCP team is working towards a
investigator. “The ability to modify or reconfigure radio follow-on cube-satellite flight mission.
operation reduces mission risks by allowing the communication
system to work around unexpected hardware or system failures
and provides multiple communications capabilities from the
same hardware.”
The SCaN Testbed has increased the trust that missions place in
SDR technology, in addition to showcasing multiple mission
uses for the benefits of radio reconfiguration in space. Through
the experiments program, almost 20 missions benefited from
technology advancements and lessons learned from
operations, as well as the additional benefits to others from the
numerous publications produced.
Over the years, Glenn partnered with nearly 40 organizations,
including other NASA centers, universities, Small Business
Innovation Research companies and several foreign space
agencies, to use the SCaN Testbed to achieve many firsts in
radio communication, networking and navigation capabilities.
SCaN Testbed was the first full duplex NASA Ka-band mission
to use NASA’s Space Network and the first to receive the
Global Positioning System (GPS) Civil Navigation Message
(CNAV) messages in space. Earlier this year, it was the first inspace user of the European Galileo E5a navigation signal,
demonstrating the benefits of merging Galileo and GPS to
precisely determine orbits of spacecraft.

(Photo Credit: NASA)

Above: Glenn staff preparing the testbed to ship to the Tanegashima
Space Center in 2012.

The SCaN Testbed’s Ka-band radio, developed by the Harris
Corporation, evolved into a successful commercial product line
for global aircraft tracking on the Iridium satellite network. The
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MiniGEER Focuses on Short-duration Testing in
Extreme Environments
Article by Doreen B. Zudell, retrieved from Aerospace Frontiers May 2019 article (Vol. 21, Issue 4), official publication of NASA GRC.
Word is definitely spreading about the Glenn Extreme
Environments Rig (GEER). The largest chamber of its kind in the
world for testing materials in extreme environments has been
cloned in a miniature version that will advance our knowledge of
materials applicable to deep space exploration.
GEER, a world-class, ground-based test rig, creates the hightemperature, high-pressure and toxic atmospheric conditions
found in many planets and moons in the solar system and
beyond. Researchers have relied on GEER to help them
investigate, develop and validate spacecraft systems and
instrumentation in extreme environments since 2015.
While GEER focuses primarily on long-duration testing, a growing
number of researchers desire short-duration testing. To
accommodate this need, engineers in Glenn’s Aerospace Test
Branch—Alicia Graham, Conrad Doehne and Mark Kubiak—
developed a small version of the test rig, which they call
MiniGEER.
MiniGEER’s chamber has a volume of 4 liters in relation to GEER’s
811-liter chamber, and offers all the same pressure and
temperature criteria that GEER offers. Currently MiniGEER is
limited to a tri-gas mixture, but the team is hopeful that the
funding will come through to add a complete gas mixing system
to allow for full Venus surface mixture as well as other planetary
environments.
During testing in GEER, the main user dictates the characteristics
of the atmosphere and exposure time, while “ride-along” users
are invited to test several material or technology articles
separately, but within the chamber. These materials cannot be
removed until the end of the test cycle, even if it is longer than
they desire.
“Ride-along samples that require shorter-duration testing can
now be placed into the MiniGEER,” Doehne said. “This offers
more customers a quicker, cost-effective way of testing in
extreme environments.”
MiniGEER also gives users more control over the test. Since the
samples are not included in a chamber with other materials,
customers can dictate their own exposure characteristics.
“Both GEER and MiniGEER offer a wide variety of material testing
in virtually any extreme environment,” said GEER Facility Manager
Jim Mullins. “The science and technologies that result from this
testing will allow us to explore even farther, understand science
more deeply and provide spinoff materials and technologies that
embed themselves in our everyday lives here on Earth.”
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(Photo Credit: NASA)

Above: Mark Kubiak adjusts gas fill and vent valves
prior to a test in MiniGEER. The test section of the
chamber is located at the bottom of this photo, wrapped
inside a band heater.
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Robotic Mining - Laboratory Simulates Excavation
in Extraterrestrial Environment
Article by Doreen B. Zudell, retrieved from Aerospace Frontiers May 2019 article (Vol. 21, Issue 4), official publication of NASA GRC.
To reduce the cost to get to deep space and return home, and
eventually live and work there for months or years, crew
members must have access to the life-sustaining elements and
critical supplies readily available on Earth. On the Moon, and
eventually on Mars, surface materials can be mined to produce
oxygen, water and other valuable resources.
The farther humans go into deep space, the more important it
will be to generate needed products from local materials, a
practice called in situ resource utilization (ISRU).
Started as part of NASA’s Advanced Exploration Systems ISRU
Technology Project led by Diane Linne, and now in the Space
Technology Mission Directorate, Glenn has created an
excavation laboratory. It is located near the Simulated Lunar
Operations Laboratory in the Engine Research Building
complex. A 40- by 20-foot, 16-foot-high windowed enclosure
houses the Advanced Planetary Excavator (APEX) robotic arm,
along with a shaker table and soil bins. These items combined
allow researchers to replicate excavation in extraterrestrial
environments using simulants of off-world dirt, or regolith.
“Since lunar material (Moon rock) is precious and not
replaceable yet, we use simulants of regolith for testing,”
explained Phillip Abel, deputy chief of Glenn’s Mechanisms
and Tribology Branch and excavation lead. “Glenn, in
conjunction with Case Western Reserve University, has created

a simulant called GRC–3, specifically designed to mimic lunar
surface excavation.”
Excavation here on Earth is quite different than on the Moon
or Mars. When we dig a hole into soil on Earth, we have plenty
of weight due to gravity to put behind the shovel. On the
Moon or Mars, we may not have the ability to put as much
weight behind the shovel to dig effectively due to low gravity
and the need to design lightweight machines for launch from
Earth. “In addition to quantitatively measuring the forces in
excavation to validate our modeling, we are also examining
how to reduce the excavation forces in order to reduce how
much vehicle traction you need,” Abel said.
Glenn’s Margaret Proctor led the setup of the new laboratory
with help and input from facilities and fabrication personnel
and co-researchers. Fransua Thomas is leading the current
testing, with multiple people supporting the effort. While the
team is gathering initial data now to compare with modeling
being done by Dr. Walter Duval, the tests in dry GRC–3 are
expected to be completed by this summer.
“We’re excited about this ISRU activity,” Abel said. “This will
lead us into the next stages of exploration as part of the Moon
to Mars initiative.”

Below: Glenn engineer
Fransua Thomas checks the test
soil for consistency before
measuring excavation forces.

(Photo Credit: NASA)

Above: Kyle Johnson, Fransua Thomas, and John
Veneziano carefully attach a test bucket to the load cell
mounted on the APEX arm.

Left: Kyle Johnson, Billy Hau, and Margaret Proctor
watch from the control consoles as the APEX bucket is
positioned at the simulant surface.

(Photo Credit: NASA)

(Photo Credit: NASA)

We are known by the tracks we leave...

36

WolfTracks

July 2019

TheWolfPack
Come, my friends,
Tis not too late to seek a newer world.
- Tennyson, “Ulysses” 1842

Welcome to the Pack
New Additions to the Pack
Name

Title

Location/Contract

Charles Helderman
Felix Vazquez

Mechanic
Electrician

ATOM IV
ATOM IV

Paul Sholtis
Frederick Gillium

Engineer II
Engineering Technician VI

AVal
AVal

Samuel Vestergaard
Allison Brown

Mechanical Engineer Intern
Engineering Intern

CORP-MILAN
CORP-MILAN

James Leggett
Brent Burch
Timothy Weaver
Corey Wianke
Maurice Stancil
Terance Allen
Anthony Miranda
Daniel Hubbard

Engineering Technician
Engineer
Engineering/Designer
Engineering Technician
Engineer
Engineering Technician
Engineering Technician
Engineering Technician

ETIS II
ETIS II
ETIS II
ETIS II
ETIS II
ETIS II
ETIS II
ETIS II

Sean Manning

Engineer

ETIS II

Anne Martino

Engineer III

ETIS II

Patrick Donahue
Emily Tann
Maia Freeman
Sharee McLain

Subcontracts Manager V
Intern Operations Engineer V
Intern, Professional
Intern Support

ETIS II
ETIS II
ETIS II
ETIS II

Alexander Wong

Mechanical Engineer

MEDALS

Craig Conley
David Martinez

Mechanical Engineer
Mechanical Engineer

MEDALS
MEDALS

Corinee Sedano

Engineer Scientist I

RTES

Juan Gutierrez

Engineer/Scientist

RTES

Alok Virkar
Tomas Houba
Chanthy Iek
Joseph Mendez Jr.
Amy Mirecki

Aerospace Systems Analyst
CFD Research Engineer
Solid Rocket Propulsion Engineer
Electrical Engineer Intern
Electrical Engineer Intern

RTES
RTES
RTES
RTES
RTES
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Come, my friends,
Tis not too late to seek a newer world.
- Tennyson, “Ulysses” 1842

Welcome to the Pack Continued
New Additions to the Pack
Name

Title

Location/Contract

Jennifer Martin-Velazquez
Nitin Ongole
Justin Femino
Gionna Dudra
Ray Tristan Co

Liquid Rocket Engineer Intern
Liquid Rocket Engineer Intern
Liquid Rocket Engineer Intern
Facility Project Manager
Systems Analysis Engineer Intern

RTES
RTES
RTES
RTES
RTES

Kevin Dier
Crystal Whittemore
Nicholas Fisher

Support Specialist I - Configuration Management
Support Specialist II - Configuration Management
Support Specialist I - Configuration Management

TOSC
TOSC
TOSC

Sierra Lobo Contract Vehicles
Research and Technologies for Aerospace Propulsion Systems 2 (RTAPS2) at GRC
Sierra Lobo, Inc. (SLI) is proud to offer the NASA Glenn Research Center (GRC) and their customers a space propulsion division
fully capable of executing the Space Propulsion Technology Area Statement of Work under the Research and Technologies for
Aerospace Propulsion Systems (RTAPS2) contract.

Contact Information:
Contract Number: #NNC15BA14B
RTAPS2 Contracting Officer (CO):
Kimberly Y. Hill
NASA Glenn Research Center
21000 Brookpark Road
Cleveland, Ohio 44135
(216) 433-5267
kimberly.y.hill@nasa.gov
Sierra Lobo Program Manager (PM):
Dr. Phil Putman
Manager, Research and Technology
11401 Hoover Road
Milan, Ohio 44846
PPutman@sierralobo.com
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Statement of Work









Element 2.2.1
Element 2.2.2
Element 2.2.3
Element 2.2.3
2.2.3.1
Element 2.2.3
2.2.3.2
Element 2.2.4
Element 2.2.5
Element 2.2.6
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Propulsion System Design and Trade Studies
Liquid Engine Systems
Propellant Systems
Propellant Systems
Cryogenic Propellant Systems
Propellant Systems
Non-cryogenic (Earth-storable) Propellant Systems
Electric Propulsion
Rocket-Based Combined Cycle Propulsion Systems
Advanced Propulsion Systems
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ContractVehicles

Basic and Applied Aerospace Research and
Technology (BAART) at LaRC
Statement of Work
Advanced Materials and Structural Systems
 Advanced Materials and Processing
 Durability, Damage Tolerance, and Reliability
 Structural Mechanics and Concepts
 Structural Dynamics

Sierra Lobo, Inc., as a major subcontractor to Analytical Services and
Materials, Inc. (AS&M), was awarded the Basic and Applied Aerospace Research and Technology (BAART) contract in Technical Track
A; “Advanced Materials and Structural Systems Aerodynamics, Aerothermodynamics, and Acoustics”; and Task C, “Entry, Descent, and
Landing” (EDL).

Task orders issued against this contract will range in maturity from
Aerodynamics, Aerothermodynamics, and Acoustics basic research supporting tools and technology development,
through integrated technology demonstrations, potentially to in Configuration Aerodynamics
clude flight demonstrations.
 Advanced Configurations
 Integration and Interaction of Aircraft
Contact Information:
Components
Contract Number: #NNL14ZB1001R
 Computational Modeling and Simulation
 Flow Physics and Control
BAART Contracting Officer (CO):
Sierra Lobo Program Manager (PM):
 Aerothermodynamics
Octavia Hicks
Tony Skaff
 Hypersonic Airbreathing Propulsion
Mail Stop 012
Director, Technology and Technical
 Vehicle Noise Prediction and Control
NASA LaRC
Services
 Model Systems
Hampton, VA 23681-2199
11401 Hoover Road
Entry, Descent, and Landing (EDL)
 EDL Concept Development
 Enabling Technologies for EDL
 Analysis and Testing

(757) 864-8510
Octavia.L.Hicks@nasa.gov

Milan, Ohio 44846
(419) 499-9653, Ext. 103
TSkaff@sierralobo.com

Oasis Small Business Contracts
Pools 5A, 5B, and 6
Sierra Lobo has prime positions on three Pools under the small business portion of GSA’s One Acquisition
Solution for Integrated Services (OASIS) multiple award contracts.
OASIS Small Business, which could be valued at as much as $10B over its ten-year contract life, is a Government-wide professional services vehicle administered by the General Services Administration. Agencies that utilize the small business OASIS
contracts to release task orders will receive credit toward their small business goals.
The Air Force committed to leverage the OASIS SB vehicle for at least $500M in services in the first contract cycle (five years)
and issues task orders to support to the Air Force Test Center (AFTC), Air Force Life Cycle Management Center (AFLCMC), and
Air Force Space and Missile Command (SMC).
Specifically, Sierra Lobo was one of 22 awardees in each Pool 5a - 541712/1000 employees (Aircraft Parts R&D) and Pool 5b 541712/1000 employees (Space Vehicles and Guided Missiles R&D) and one of 40 awardees in Pool 6 - 541712/1500 employees (Aircraft R&D).

We are known by the tracks we leave...

39

WolfTracks

July 2019

SLI’s TDEC is the “Go-To” Facility for Critical Reachback
With ten patents, and the recipients of two prestigious Research and Development (R&D) 100
awards for engineering excellence, the TDEC team focuses on “Mission Success.” We combine
expertise in engineering and engineering services at our TDEC facility with a broad range of
critical skills at our Government service contracts to help our customers meet their mission
objectives. A sample of our skills and capabilities include:
■ Thermal and structural design simulation and analysis
■ Cryogenic fuels and oxidizers, conditioning, storage, transferring, and handling
■ Specialty processes vessels, hardware, and manufactured systems
■ System design, integration, commissioning, and operation
■ Design for hazardous locations and classifications
■ Fatigue and fracture mechanics and fitness for service
■ Flight hardware development and support
Our 35,000 sq. ft. engineering, manufacturing, and testing facility includes a Class 100,000
clean room assembly area, secure research lab, machine shop, and state-of-the-art IT
infrastructure for virtual engineering. Our cryogenic fuels and oxidizer testing complex; the
Sierra Lobo Test Facility (SLTF), includes:
■ Liquid hydrogen and oxygen storage and distribution
■ High- and low-speed DAQ, video, and controls
■ Class I, Group B, C, and D electrical classification
Our award-winning services include:
■ Research and technology and product development
■ Specialty engineering and analysis
■ Systems engineering
■ Specialty process system hardware
■ Test support hardware and facility enhancements
■ Test article development and system development and integration

Special Thanks to Sierra Lobo’s Program Managers
Many thanks to our dedicated Program Managers for providing the newsletter editor
with the updates of the various contracts, events, and volunteer experiences of their
employees. Without you, we wouldn’t be informed of all the great things that Sierra
Lobo, Inc. is involved with on both a professional and personal level.

Regional Offices

Corporate Office
102 Pinnacle Drive
Fremont, OH 43420
Phone: 419-332-7101
Fax: 419-332-1619

Technology Development
and Engineering Center
11401 Hoover Road
Milan, OH 44846
Phone: 419-499-9653 (WOLF)
Fax: 419-499-7700

Greenbelt Office

6301 Ivy Lane - Suite 620
Greenbelt, MD 20770
Phone: 301-875-8006
Fax: 301-313-0243

Pasadena Office

465 North Halstead Street—Suite 130
Pasadena, CA 91107
Phone: 626-510-6340
Fax: 626-510-6360

About Sierra Lobo, Inc.
Founded in 1993, Sierra Lobo, Inc. employs over 700 high-achieving, dedicated engineers, technicians, and administrative personnel. Sierra Lobo is a Hispanic, Americanowned; small-disadvantaged business with its corporate office in Fremont, Ohio. Sierra Lobo is a two-time winner of NASA’s most prestigious quality award, the George
M. Low award, most recently in 2011. Sierra Lobo is also a winner of two R&D 100
awards for development of advanced technologies. We received certification to the
International Aerospace Quality Group AS9100 standards. Additionally, we are International Organization for Standardization (ISO) 9001:2015 registered as “A Provider
of Engineering and Technical Services, including Hardware Fabrication and Testing to
the Aerospace and Transportation Industries.” An independent rating authority independently assessed us a Capability Maturity Model Integrated (CMMI®-DEV) Capability Level 2, fully compliant and Level 3 compliant in Risk Management.

www.sierralobo.com

We are known by the tracks we leave…
Wolves have long been regarded by Native Americans as teachers or pathfinders. Wolves are fiercely loyal to their mates and have a
strong sense of family, while maintaining individualism. To many, the wolf symbolizes freedom, the spirit of nature, resourcefulness, and adaptability, even under the most dire circumstances. Sierra Lobo (mountain wolf) takes its name from this resilient creature and aspires to the extraordinary traits that the wolf has come to symbolize.
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