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Revision Tracking Log

Status Document | Effective Date Description

(Baseline/Revisi | Revision

on)

Baseline 11/18/2020 Document Baseline

Revision A 12/18/2020 Updated the dates in sectiori 4&nd 4.20 match with
timeline table
Updates to section 4.2.1 andtabl@ &£ n v i r o n me¢
conditionso to match sec

Revision B 1/22/2021 Updated the languagsderNASA Water Extraction
PlantPower UtilizationSpecifcatiornsin Section3.2.5

1. Definition of Terms

Centennial Challenges ProgramA NASA program that was initiated to use prizes to generate
revolutionary and innovative solutions to problems of interest to NASA and the nation. The

progam seeks innovations from diverse and-traitional sources and engages the public in

the process of advanced technology developnidms. Centennial Challenge, tBeeak the Ice
Lunar Challenge i s

referred

to throughoout this

Ensemble:Ensembldas acompany that provides challenge operations servidASA has
contracted wittEnsembldo support the administration and promotion of this Challenge.

Excavation: The use of a toadr toolsto remove irsitu material from a predermined location
and deposit this materiadto equipment for conveying and/or processing

Icy Regolith: In-situ regolith with a temperatukeetweem0 kelvin and70 kelvin that contains
volatile material withvarying percentages of water contentisight

Judging Panel A panel ofprofessional&ndsubject matter experfeom governmentacadens,
and industry who wilevaluate and score Phase 1 submissions

Mission Scenaria A hypotheticalscenaricsimilar toa reatworld lunarexcavatiormission

docume

Ombudsman: A liaison between the competitors and the judging panel when disputes and/or
guestions arise following the announcement of scores and/or winners

Permanently Shadowed Region (PSRA general term describing a location on the lunar
surface tlat does not receive any direct illuminatiorheatfrom the Sun and thereforgalways

dark and cold

Regolith: Granular lunar material that contains no volatile material and has a maximum grain

size of Imm.

SystemArchitecture: A concept for design, deployment, operation, araintenance of assets

required tesupport theMission Scenario.



Team: Individual(s) @ organization(s) who have registered to compete in the Challenge
Eligibility Requirements Document A documenthat all teams must sign order to
participate inthe Challenge.

Team Leader: Theperson selected by each Team to interact witlCtiedlenge contractoihe
Team Leadewill be responsible for compliance with the rulmsdCentennial Challenges
Program will issue prize payments to the Team Lesafghe winning Tears

Vacuum: The lack of any atmospheric pressure. While the atmosphere on Earth is normally
defined ad bar(~760 torr), the atmosphere in a vacuum chamber on Earth may be as low as
1x1076 torr. On the lunar surface, the pressure can be as low as 11t

2. Challenge Backgroundand Objectives

As NASA works to extendiuman exploration of the solar systeasustainegresence on the
Moonwill be critical fordeveloping and testintpe technologies argl/stems needed for future
missions to Mars and beyond.

In situ resource utilization (ISRJ)the development diinarmaterials for life support, fuel,
energy, manufacturing, and constructois necessary to limit theéelivery of supplies from
Earth

One of the most important of these resources is Wwatater sgpports all life on Earth, and will
be critical to supportingumanexploration beyond Eartion the Moon, \ater is trappedh icy
regolithat the lunar polesncludinginsidepermanentlyshadowed regions (PSRS)

2.1.Technology Gaps

NASA has identifid a number okey technology gap®lated to excavation of icy regolith and
delivery of watethat could be addressed through a Challeimpduding:

Excavation of large quantities of icy regolith

Delivery of large quantities of water

Hardware an@quipment that is lightweight and energy efficient

Hardware andauipment that is reliable and durable

Hardware and equipment that operates wedxineme lunar environmental conditions,
including:

0 Extreme cold and permanent or nparmanent darkness

o Vaauum conditions

0 Dust levels found on the lunar surface

0 Reduced gravity
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TheBreak the Icd.unar Challengeseeks tancentivizeinnovativeapproaches for excavating icy
regolithand delivering watein extreme lunar environmaitconditions The Challenge s&s to
incentivizesolutions for maximizing water delivery while minimizing energy usethadass

of equipment required to be transported to the lunar surface



3. ChallengeOverview and TechnicalGoals

3.1.Competition Overview

TheBreak thelce Lunar Challengevill have up totwo phases, totaling no more than 36 months
and a total prize purse of up to $5 million

Phase 1 of thBreak the Icd.unar Challengés focused on incentivizing new ideas and
approaches tasystemarchitecturdor excawation andnmovemenof icy regolith and wateon
the lunar surface

The Challenge describesgpothetical Mission Scenarand asks Teams tesigna system
architectureaddressingnecessary hardware, concept of operatitumar environmental
conditions, and specifigerformance analgs, as well asupporting materials that address
credibility and feasibilityof thesystem architecture

In Phase 1Teams will have approximategeven(7) months to register and subraisystem
architecturgsee Phase 1 Submission beloRfiase will last a total ofnine (9) months
includingapproximately two (2) months pidging (see Competition Calendar below)

Prize purses for Phase 1 wibtal up to $00000(seeTable ). Teams are eligible for a prize
purse if they meet or exceed a minimum score $seton 4.3.

Table 1. Phase 1 Prize Purses

Phase 1 Prize Purses
1% Place $125,000
2" Place $75,000
3 Place $50,000
Up toten(10) Runners Up ($25,000 each) $250,000
Total $500,000

All prize purses, includingRunners Upwill be determined based ane a averdll score.

Following Phase 1, NASA may initiatePhase 2f the Challenge, which expectedo focus on
designng and buildng excavation hardwareomponents and/or systemmst would beesedin
simulated lunar condition#f initiated, Phase 2 woullst approximately 27 monthgth atotal
prize purseof up to $4.5 million



3.2.Mission Scenario

The Mission Scenarialescribed belows a hypotheticalscenaricsimilar toa reatworld lunar
mission Teams will design a system architectto@xcavate icy regolith and deliver wabased
on thelocations ad sites, environmental conditions, terraay, regolithspecificationsand
hypothetical NASA assetiescribed below

The Mission Scenario takes place in and aroupérmanently shadowed region (PSR) near the
lunar South Pole. In thiscenario, the mission will last 365 Earth days

The Mission Scenario includes three NASA assets: a NASA Power Plant, RévB&t
Distribution, and a NASA Water Extraction Plant. These assets are described in detail in Section
3.2.5.Teams are not required use these assets.

Teans 6 ar chmustect ur es

1. Excavate icy regolitlat the Excavation Site

2. Extract water from that icy regoliti'sing the NASA Water Extraction Plant or their own
method

3. Deliverthatwaterto the Delivery Site

Although there is noninimum mass of water that must be delivered, NASA is most interested in
system architgares that can deliver at led$2,000 kilograms (kg) of water ewvthe duration of

the missionTeams thaaddresshis 10,000 kg goal are expected to be scored asdnanet
expectations for the scoring criteria "Estimated Mass of Water DelivéseeTable 4)

Systemarchitecture mustinclude
1 A description of b hardwareneeded ta@omplete the mission

o Note:While automation an@uidance, Navigation, ar@ontrol (GNC) systems
will be necessary for future missions on the Ma@nomatiorand GNC systems
arenot required elements of thismpetition Manual operatiomf all equipment
in the system architecture is acceptable.

1 A detailed concept of operatigresldressing

o Movement of hardware frome starting locatiorat the Delivery Sitéo the
ExcavationSite

o Excavation of icy regolith

o0 Movement of icy regolith from thExcavationSite to the NASA Water
Extraction Plantincluding how the material will bgrotected from sublimation or
other losses; alternatively, Teams may describe their own method and location for
water extraction

o Delivery of water tahe Delivery Site



o Information on roads, berms, or other elements that must be constructed to
support thai architecturdif any)

1 An environmentalnalysis describing how equipmestexpected tperform in extreme
lunar environmentonditionswith regard to temperature, dust, reduced gravity, and
vacuum

1 Performance analys, including:

0 Analysis of thdandedmass of each piece of equipment that would need to land
on the lunar surface to complete the mission, plus total landed imeasling the
mass of the NASAVaterExtractionPlant, if the Team is using that NASA asset
in their systenmarchitecture (see below)

0 Analysis of the mass of water (klogramg delivered during the mission

o0 Analysis of the energy used by each piece of equipment during the mission, plus
total energy consumed

o0 Ratio of total water delivered to total landed mass

o0 Ratio of total water delivered to total energy consumed

Teams are not required to use theee NASA assetdescribed below in Section 3.2I5.

calculating mass, Teams are not required to include mass associated with the NASA Power Plant
and NASAPower Distribution. However, if Teams are using the NASA Water Extraction Plant,
they must include the production rate, energy use, and mass babkedspecifications described
below.

The total landed mass and volume of the system architecture is not iimiRRedse 1 of this
Challenge. ldwever, Teamare encouraged tmnsider the constraints of deliveritige

hardware associated witheir systerarchitecture to the Moomelow arehypotheticaimass

and volume specificatiomegarding lunar landethat maybeavailable to transport equipment
to the Moon Although these benchmarise hypotheticalTeams should consider them as they
developtheir system architecture

Hypothetical mass and volume specifications regarding lunar landers:

1 Lunar landers with the capacity to land 9,40000 kg of landed mass
1 Lunar landers that fit withia rocket fairing with the following internapecifications
0 Main section:
A Length: 10.45 meters
A Diameter:6.35 meters
A Volume: 331 cubic meters
o Nose section:
A Length: 7.15 meters
A Diameter: narrows from a maximum @B5 meters
A Volume: 127 cubic meters



3.2.1.Location and Sites

The lunar surface isignificantly crateredlue tometeoroidand asteroid impacts and volcanic
activity. Lunar craters range in size from tiny indentations to the enormous SouthitRele

basin, which is nearly 2,500 km in diameter and contains numerous smaller craters. The polar
regions have both crater ridges that are exposed to sunlight continualislgphs that are
permanently in shadow and extremely cdidthis Mission Scenario xeavation of icy regolith

will take place inside PSR#here water and other volatile substancesaterallypreserved.

Specific locationdor themissionaredescriled below. The specifications of the locations are
representative dhelocationsterrain and distances forariousexcavation missions under
consideration by NASA.

1 Mission Area The total area of operations for the missibhe Mission Area measures
24 km?, centered aapproximately 89.58 degreesiBhand 151.96 degreesast which
is approximately 11 kilometers from the lunar South Pole. Fijuaad 2illustatrate the
Mission Area.

1 Excavation SiteA location inside th&SR where icy regolith will be excavated; this site
measured32,500m?, centered a89.57 degreesdBithand 160.77 degreesast which is
3.27 kilometers from thBelivery Site. The NASA Water Extraction Plant iscated 200
metersfrom the center othe Excavation SiteFigure3 illustrates the Excavation Sigad
the NASAWater Extraction Plant

1 Delivery Site A high and flat spot within the Mission Area with a relatively constant
amount of sunlight measurir®y,875m?, 89.56 degreesdsithand144.19degrees st
which is 3.27 kilometers from the center of tecavation SiteTeams will begirand
endthe mission at thBelivery Site.Figure4 illustratesthe Delivery Site.



Figure 1. Mission Areaqutlinedin green) with 100 Meter Terrai@ontour Lines.
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Figure 2. Mission Area with Excavation and Delivery Sfteglined in green)
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Figure 3. Excavation Sit¢outlined in greenand WaterExtractionPlant (shown by green X)
with 2 Meter Terrain Contour Lines.
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igre 4,

elivery Sitgshown by green Xyith 2 Meter Terrain Contour Lines.

3.2.2.Environmental Conditions

Teams must address the followiegvironmentalkonditionsin thesystemarchitecture. Teams
may assume that theaevironmentalkonditions are present and consistent across the Mission
Area, except with regard to the Temperature Ranges, as noted.

1 Temperature Rangeat the Delivery Site: Surface temperaturanges from 5K to 200
K, with a summer average temperature of approximatelK1&0d winter average
temperature of approximately 80 Lighting conditions include a very low sun angle of
1.54 degrees maximum, whiobsults insunlightin this aredor approximately 60
perent of a 365 Earth day mission.
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Temperature Range at the Excavation SiteSurface temperatuis estimated to range
from 40K to 100K, with a summer average temperature of approximately @bd
winter average temperature of approximate\K53he Excawation Site is in permanent
darkness.

Dust: Fine lunar dust, defined as particles smaller than 20 microns in size, is present in
the entire Mission Area. This dust is very abrasive to equiparetglectrostatically
chargedlit can travel long distances when disturbed.

Reduced Gravity: Gravityont he Moon i s 16. 6 pet@&eeatdérs of
per second squared.

Vacuum: Atmospheric pressure &B28x10 torr, which is essentially a hard vacuum.

3.2.3.Terrain

The slope and terrain betwettre Excavation Site and tiielivery Siteis shown inFigure2.
The total elevation change between the two sites is approximately 450.meters

Additional terrain datas available from the following sources:

1
1

Lunar Orbiter Laser Altimetgt OLA) Digital Elevation Mode[DEM) LayersandData
Sets https://trek.nasa.gov/moon/

LunarReconnaissand@rbiter (LRO)Lunar Orbiter Laser AltimetgLOLA) Layes:
https://quickmap.lroc.asu.edu/

3.2.4.Icy RegolithInformation

Teamswill assume théollowing hypotheticainformation for the icy regolith present at the
Excavation Site:

1.

2.

Theicy regolith profile shown in Figure 5

Bulk density:
o 0-20cm at 0%H,0 = 1.47g/cr
0 20-100cm at 4% LD = 1.79g/cm
0 100-350cm at 10% bD = 1.85g/cm

Porosity:
0 0-20cm at 0%H2.0 = 46.5%
0 20-100cm at 4% kD =34.9%
0 100350cm at 10% kD = 32.7%

Compressive Strength:
o For regolith with 4% HO: 1.52 MPa

13
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o For regolith with 10% KO: 20-35 MPa

5. Tensile Strength:
o For regolith with 4% HO: 0.40-0.55MPa
o For regolith with 10% EO: 10-12 MPa

Teams should use thisformationandthes peci fi cati ons of t he
(either the NASA Water Extract i otoestihiata the
massof water delivered to thBelivery Site. Teams should address how they will protect

material during transpbfrom losses due to sublimation or other facttrthe material is not
protected, €ams mustieterminethe appropriatéosses

Figure 5. Hypothetical Icy Regolith Profile
Percentage of Water (wt%) in Icy Regolith at Various Depths

0Ocm

20 cm

100 cm
. 0% water
. 4% water
|:| 10% water

350 cm

3.2.5.NASA Assets
Teams may assume tidASA will provide the following asets:

1 NASA PowerPlantwith the following characteristics:
o0 Locatedatthe center otheDelivery Site
o ProvideslO kW electrical poweat 120VDC
o Providescontinuous power regardless of lighting conditions

1 NASA PowerDistributionfrom the power plant up tbkm

1 NASA Water Extraction Plawith the following specifications:
o0 Mass flow:Input fromanexcavatoiinto the water extractor at a rateldfO kghr

of icy regolith (eithegranular icy regolith witl#% water contenor hard icy
regolith with10%water content

14

Teambs
provi



o Power utilization:

A Consumes energy at a rate2.5 kW when extrcatingwvater from 4% (wt)

regolith

A Consumeenergy at a ratef 1.4 kW when extractingvater from 10%

(wt) regolith

0 Landed nass:700 kg

3.3.Competition Calendar

The following isan overview othe expected timeline fé*thase 1 ofhe Challenge

Table 2. Competition Calendar.

PHASE 1
Expected Description
Date
Novemberls, 1 Phase bpers
2020
December 1 Webinargto support registerefieans and potentialleans in
2020 January developingtheir system architectures
2021 1 Promotional activities and/or other suppfut registeredleans
1 Judging Panel Summit (virtual) to brief judgen
roles/responsibilities an@hallenge rules
June B, 2021 1 Deadline forregistration and fofeans to submitheir system
architectures
Juné July 2021 1 Administrative reviewof the system architecturés verify
compliance with rules
1 Judging Panehayconduct vrtual interviews withTeans
Julyi August 1 Judging Panel reviemandscoresthe system architectures
2021 { JudgingPanelSummit (virtual) todetermine Phase 1 winners
August13,2021 1 Phase 1 winers announced
PHASE 2
(if initiated)
Expected Description
Date
August October 1 Phase Zegistration opens
2021
November2023 1 Phase 2 winners announced

15



4. Phase 1Registration, Submission and Judging

4.1.Registration

All interestedTeans must register for the Challenge by thene B, 2021, deadline and meet the
eligibility requirements in order to participate in the Challenge.

For this Challengethe registration process will be administeredhsy Challengeontractor
EnsembleRegistration will take plactaroughthe official Challenge website
https://breaktheicechallenge.corAdditional detais regarding the process for registration will
be available on the Challenge website.

4.2.Phase 1 Submission
All registeredTeans must submitheir system architecturéy theJune B, 2021deadline.

Teams willdelivertheir Phase 1 Submissitiroughthe Challengavebsie
(https://breaktheicechallenge.conffor some submission elements, Teams will fill out a form
field with a character limit; for other elements, Teanilswpload one or more attachments. The
limits for submission elements are summarized in the table below.

4.2.1.Submission Elements

1 SubmissionTitle: This title may be displayed on the competition website-post
submission.

M Team Information: Teams must submit a Curriculum Vitae and headshot for each Team
Member.

1 Technical Abstract: Teams mustqvide a brief summary description of thestem
architecture The Technical abstract should provide a concise and compelling overview of
t he Tsamssion.

1 Intellectual Property: Teams musbelain who owns the intellectual propertytbe
proposedystemarchitecturelf thearchitecturas built on existing or ofthe-shelf
technology,Teams shouldetail the permission@ applicable) theyhave to use that
technology. Ifa Team igart of an organizationthe submission shoulddicate which
TeamMembers own the intellectual property.

1 Team VideoPitch: Teams must submit a short video to introduce the Team and pitch
their systemarchitectureln the video, Teams should address:

Introduce yourself and your organization and/or Team

How are you addressing NASAOGs key techn
Whatare the key elements pbur proposesdystemarchitectur@

What is unique about your proposggtemarchitectur@

O O OO0
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How would you measure success and achieve tapndoheaningful impact?

1 System ArchitectureReport: A detailed narrative and supporting illustratioosmputer
models, data, or other materials desodkthe following elements:

I All hardware needed tmmplete the mission, including

A

A
A

Equipment that interfaces with the icy regolithcluding its maintenance
requirements

The shape and mater@mpositionof the impacting portion of the equipment

Note: While automation and Guidance, Navigation, and Control (GNC) systems
will be necessary for future missions on the Moon, automation and GNC systems
are not required elements of this NASA Centennial Challenge. Manual operation
of all equipment in the systeanchitecture is acceptable.

I Concept of operationaddressing

A

A
A

> >

Movement of hardware frome starting locatiorat the Delivery Sitéo the
ExcavationSite

Excavation of icy regolith

Movement of icy regolith from thExcavationSite to the NASA Water

Extraction Plant, including how the material will be protected from sublimation or
other losses; alternatively, Teams may describe their own method and location for
water extraction

Delivery of water tahe Delivery Site

Information on roads, berms, ohet elements that must be constructed to

support the architectud any)

1 Environmental Analysis: How equipmestexpected tperform in the extreme lunar
environmentonditionswith regard to temperaturpermanent or negrermanent
darknessdust, reduced gravity, and vacuum

1 Performance Analysis addressing:

>

> D>

Analysis of the mass of each piece of equipment that would need to be landed on
the lunar surface toomplete themission, plus total landed mass

Analysis of the mass of wat@én kilogramg delivered during the mission

Analysis of theenergyused by each piece of equipment during the mission, plus
total energyconsumed

Ratio of total water delivered to total landed mass

Ratio of total water deliered to totaEnergyconsumed

1 Excavation Plan(a drawing or a thredimensional digital modglllustrating or
modeling:
1 An area of regolitlexcavation
1 The sequereofexcavatioroperations
1 The path of equipment between the Excavation Site aridelieery Site

17



1 Mission Animation (may include narration or captiors)owing thesystemarchitecture
under operation and including the following elements:

1 Minimum of 60 seconds showing set up of all equipment from the starting location

1 Minimum of 60 seconsldetailing the excavator design and digging implement
interactions with the regolith at depth

1 Minimum of 60 seconds showing loitgrm operations of overalystemarchitecture

1 Legal and other required documentation as described in tH@verview ofChallenge
Rules and Requiremerits Section 5

Table 3.Summary of Submission ElemEpntmats &Limits

Phase 1 Submission
Element

Form Field
Character Limit

Narrative
Page Limit

Limit on
Additional
Attachments
(such as data files,
illustrations, video,
etc.)

SubmissiomnTitle

~5 words/
30 characters

Technical Abstract

~250words/
1,500characters

Intellectual Property

~50 wordg
300 characters

Team Information

25pages in Portable
Document Format
(PDF)

Team Video Pitch

Maximum oftwo (2)

minutesuploaded to

YouTube. A public

YouTube link must
be provided.

Legal and other
required
documentation

~100 words/500
characters

25 pagesin Portable
Document Format
(PDF)

System Architecture
Report

25 pagesn Portable
Document Format
(PDF)
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Phase 1 Submission
Element

Form Field
Character Limit

Narrative
Pagé Limit

Limit on
Additional
Attachments
(such as data files,
illustrations, video,
etc.)

Excavation Plan

For drawings, a
maximum of five (5)
sheets in PDMith a
size no smaller than

110 x 17
larger than E Size.
Digital models shoulq
be submitted in a
format which can be
reviewed in a freely
available 3D model
viewer software
which would be
accessible to the
judges**

Mission Animation

Maximumof five (5)
minutes, uploaded tq
YouTube. A public
YouTube link must

be provided.

*For

purposes of
inches)with 12 point font (Times New Roman) andeinch margins.

t he

Phase

**Recommended file types are: IGES, STEP, STL, and IFC.

4.3. Phase 1 Judging

Following the Phase dubmissiordeadline, the Judging Panel will review the submissions and

Subm{88%%51i16n,

discuss, evaluate, and rank the Teams. Judges will assess submissiortsitatithdescribed

below.

The System Architecture, Excavation Plan, and Mission Animation will be scored separately.
Teams may receive a maximum of 300 points:

1 Maximum of 200 points for the System Architecture
1 Maximum of 50 points for the Excavation Plan; and a
1 Maximum of 50 points for the Mission Animation.

The Judging Panel will assign points as described in bhesthelow.Teams must score a

minimum of100 pointgotalin order to be eligible for a prizeurse

18
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NASA may choose to recognize (with aponetary awards) Teams that credibly assert the best
performance on key performance goals, including (but notdarti):

1 Largestmassof water delivered

1 Lowest energy use

1 Best performance ilunarenvironmental conditions

i Lowest landed mass

Table 4. Submission Criteria, Description, and Scoring
Criteria Description Maximum Points

System Architecturé&eneral Criteria& Scoring

Completeness Does the submission address all 20
requirementd

Scientific and Does thesubmissiordemonstrate a clear 50

Technical Merit understandngdNASAGs techn
andaddresses means to closesingap?®

Feasibility of the Does thesubmissiorpresent a compelling 30

Design case thaimplementation is feasibfHas the

Team made realistic assumptions and
considered potential implementation risks?
Does the submission include promising
excavation hardware that could be designe
and built in Phase 2?

System Architecturé&ey Performancesoals& Scoring

Estimated Mass of What is the estimated mass of water 25
Water Delivered delivered? How credible is the estimate?
Estimated Energy Use| What is the estimated energy use? How 25

credible is the estimate?

Estimated Landed What is the estimatddnded mass? How 25
Mass credible is the estimate?

Addresses How well does the architecture address the 25
Environmental required environmental conditions?

Conditions (Temperature Range at the Delivery Site;

Temperature Range at the Excavation Site
Permanent onearpermanent darknesBust
Mitigation; Vacuum; Gravity)?

2C



| Total Points Possible | 200
Excavation PlanCriteria & Scoring
Completeness Does the submission address all requirement 10
Scientific and Does thesubmissiordemonstrate a clear 10
Technical Merit understandingdl AS A6 s t e c hando
addresses means to close those gaps
Feasibility of the Does thesubmissiorpresent a compelling case 30
Design thatimplementation is feasibPHas the Team
made realistic assumptions acwhsidered
potential implementation risks? Does the
submission include promising excavation
hardware that could be designed and built in
Phase 27
Total Points Possible 50
Mission AnimationCriteria & Scoring
Completeness Does thesubmission address all requirements 10
Accuracy How accurately does the animation represen 10
the systemarchitecture?
Fidelity Is the animation of high fidelity with regard to 10
the level of granularity and production value?
Engages th@ublic Does the submission tell a compelling story 20
about the potential for industrial activities and
sustained presence on the Moon?
Total Points Possible 50

21



Table 5. Scoring Table with Hypothetical Scores
Criteria Improvement Meets Exceeds Exceptional | Perfect
Needed Expectations | Expectations
System 40 60 110 175 200
Architecture
Report
Excavation 15 20 35 45 50
Plan
Mission 15 20 35 45 50
Animation
Total 70 100 180 265 300
Score

Following the announcement s€ores.Teams may file an appeal through mbudsman. A

Team Leader must submit any appeal in writing toQh#wudsman within ongl) day of the

release okcores to the Team Leaderdgprior to prizes being awarded. All correspondence

relating to an appeal will be conducted through@n@udsmanThe Ombudsman will act solely

as the mediator between theams and thdudgingPanel, if any appeals are raised. Neam
Members will apprach theJudgingPanel wi t h an appeal or attempt
decisionThe Ombudsmanés decision of the appeal wil
and will be considered final.

5. Legal Requirements

5.1.In General
Teams are responsible fanderstanding and complying wigth Challenge rules and
requirements astated below andetailed in theeligibility Requirement®ocument The

following sections below summarize key elements oBligibility RequirementDocument
Teams should review &Eligibility RequirementdDocumentor additional details.

5.2. Eligibility

NASA welcomes applications from individuatgoups of individuals, and/@rganization or
entitiesthat meethe eligibility requirementprovided below

In order to participate in the Challenge, each individual, whether acting alone or as part of a
Competitor Team must identitieir nationality.

1 No individual competitor shall be a citizen of a country on the NASA Export Control
Program list of Designatedountries List Category II: Countries determined by the
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Department of State to support terrorism. The current list of designated countries can be
found athttp://oiir.hg.nasa.gov/nasaedplease check the link for latest updatéhis

includes individuals with dual citizenship unless they are a U.S. citizen or a lawful
permanent U.S. resident (green card holder).

While China is not a Category Il designated country, pursuant to Public La®, 116
Section 530, NASA is prohibitefdom participating, collaborating, or coordinating
bilaterally in any way with China or any Chines&ned entity. Team members who are
citizens of China but not affiliated with a Chinese entity may be permitted to participate
on a Team.

Subject to the aaditions set forth herein, foreign nationals and foreign national teams can
participate in the Challengédowever, they are not eligible for a cash prize, and must
acknowledge acceptance of this by signing and submitting a Foreign Participant
Acknowledgenent Form.

A competitor teandesignated lead shall be responsible for both compliance with the
rules (including prize eligibility rules) and the actions of all members of the team.

In order to be eligible to win a prize:

1.

2.

3.

4.

Individuals must be U.S. citizems permanent residents of the United States and be 18
years of age or older.

Organizations must be an entity incorporated in and maintaining a primary place of
business in the United States.

Teams must be comprised of otherwise eligible individuals @nizgtions and led by an
otherwise eligible individual or organization.

Team leader must be a U.S. citizen or permanent resident.

A Team may include foreign nationals and be eligible to win prize money as long as the foreign
national signs and delivergd#sclosure (separate form) wherein he/she discloses his/her
citizenship and acknowledge that he/she is not eligible to win a prize from NASA, AND

1.

2.

Theforeign national is an employee of an otherwise eligible U.S. entity participating in
the Challenge

Theforeign national is an owner of such entity, so long as foreign citizens own less than
50% of the interests in the entity,

The foreignnational is a contractor under written contract to such entity, OR

Theforeign national is a full time student, dugithe time of the Challenge, of an

otherwise eligible entity which is an accredited institution of higher learning, AND the
student is during the Challenge in the United States on a valid student visa and is
otherwise in compliance with all local, stataddederal laws and regulations regarding

the sale and export of technology.
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Team Members must furnish proof of eligibility (including proof of citizenship or permanent

resident status, for individuals, and proof of incorporation and primary place oébsisfor

entities) which proof must be satisfactory to NASA in its sole discrefon.Teamés f ai | ur e
comply with any aspect of the eligibility requirements shall result in the Team being disqualified

from winning aprize from NASA.

U.S. government eployees may enter the competition, or be members of-pligible teams,

so long as they are not acting within the scope of their Federal employment, and they rely on no
facilities, access, personnel, knowledge or other resources that are availabie as theesult of

their employment except for those resources available to all other participants on an equal basis.

U.S. government employees participating as individuals, or who submit applications on behalf of
an otherwise eligiblerganization, will be responsible for ensuring that their participation in the
Competition is permitted by the rules and regulations relevant to their position and that they have
obtained any authorization that may be required by virtue of their goverpastion. Failure

to do so may result in the disqualification of them individually or of the entity which they
represent or in which they are involved.

Teams will be ineligible to wim grize if any Team Member is a Federal entity or Federal
employee ating within the scope of their employment. This includes any U.S. Government
organization or organization principally or substantially funded by the Federal Government,
including Federally Funded Research and Development Centers, Goveowmeak, contraor
operated (GOCO) facilities, and University Affiliated Research Centers. No U.S. government
funds may be used to participate in the Challenge. Any such entity or individual shall obtain
prior written approval from their cognizant ethics officer thathsparticipation does not violate
federal personnel laws or applicable agency policy. A copy of this approval to participate in the
Challenge shall promptly be providedEasemble

Current employees, consultants, and studernEsémblanay only paritipate as Team
Members when the Team is not competingafprize from NASA. Participation of such parties
as Team Members on a Team will make a Team ineligible fopdas award.

5.3. Insurance and Indemnification

Each Team Member agrees to assunyesaud all risks and waives claims against Ensemble and
the U.S. Government and its related entities, except in the case of willful misconduct, for any
injury, death, damage, or loss of property, revenue, or profits, whether direct, indirect, or

consequendil , arising from each Team Member 6s parti
injury, death, damage, or loss arises through negligence or otherwise. For the purposes of this
section, the term fArel ated entiieryaodamgppliers a co

user, customer, cooperating party, grantee, investigator, or detailee.

Team agrees to obtain any and all insurance policies and coverage required by its local, state,
or Federal governments to conduct any and all virtual activitiageceto or required by
participation of Team and the Team Members in the Challenge. In additisembleequires
thateach Team obtain liability insurance in the amount of $5,000 USD minimum that covers
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eachTeam Member or otherwise demonstrate findrreisponsibility for that amount. The

T e a riability insurance shall provide coverage for all claims by (A) a third party for death,

bodily injury, or property damage, or loss resulting from an activity carried out in connection

with participation in theChallenge, with the Federal Government &mdemblenamed as an

additionali nsured under the Teambs insurance polici
Ensembleand itscontractors for damage or loss to Governmetidreemblgroperty resulting

from or related toChallenge activities. The Team and all Team Members agree to indemnify the
FederalGovernment an&nsembleagainst thirgparty claims for damages arising from or related

to Challenge activities.

Proof of insurance in such form as reasonably requirdehisgmbleshall be provided to

Ensemblenolater than ten (10) days prior to the Submission Deadline as outlined in Exhibit C

of theEligibility Requirementocument Alternatively, if Teamntends to fulfill this

requirement by demonstrating finanaiesponsibility in the requisite amount, Team shall submit

to Ensemblan writing such information ademonstrates tensembleinEnsemblé s r easonab |
discretion, that Team has sufficient firtgal responsibility to cover the potential claims cited in

the requisite minimum amount as outlinedeixhibit C of theEligibility Requirements

Document

5.4. Use ofNames, Trademarks,and Insignias

Team may not use the name, trademark or insigrismeémbleits contractors, collaborators, or
NASA on its printed materials related to the participation of Team in the Challenge without
Ensemble s or its contractor's, collaborator
is applicable.

Team agees that unauthorized use of such names, trademarks, and insignias shall result in
elimination from participation in the Challenge if Team continues unauthorized use after being
notified to cease and desist Bpsembleor NASA, as applicable.

S, (0]

5.5 Delay, Cancellation or Termination

The CompetitoiTeam acknowledges that circumstances may arise that require the Challenge to
be delayed indefinitely or cancelled. Such delay or cancellation, and/or the termination of the
Challenge, shall be within the full digtion of NASA, and the Team accepts any risk of damage
or loss due to such delay, cancellation, and/or termination.
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