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ISS EVAs

• Engineered surface

• Can precisely plan EVAs

• EVAs are mostly for ISS assembly, maintenance, and hardware upgrades

• Crew can often (but not always) train for exact tasks



Lunar EVAs

• Less-defined tasks

• Exploration-focused

• Unknown surface

• Late selection of landing site



EVA Work Instruction Development Process
NASA has been using test events to develop the EVA Traverse Development 
Process

• Joint EVA Test Team Field Test 3 (JETT3)

• https://www.youtube.com/watch?v=ebtTgwxAnZk

• https://ntrs.nasa.gov/api/citations/20230000146/downloads/Caswell_et_al_L
PSC_2023_RevA.pdf

• Joint EVA Test Team Field Test 5 (JETT5)

• https://www.youtube.com/watch?v=eypu-HXMpNU

• https://www.nasa.gov/humans-in-space/meet-the-teams-leading-
moonwalking-test-mission/ 

• Virtual Reality Testing

• https://science.nasa.gov/uncategorized/how-nasa-is-using-virtual-reality-to-
prepare-for-science-on-moon/
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Flight Control Team Players

Science Evaluation Room (SER)

Flight Control Room (FCR)
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Lunar EVA Development: Mission Definition

• Mission Objectives and 
Priorities are developed  
by NASA’s Moon to Mars 

(M2M) Program

• SCIENCE and TASK Flight Controllers iterate to develop 
EVA Traverse Plans that incorporate M2M Objectives 
with Science Objectives in a safe manner within the 

technological constraints of the hardware

• Final Products 
are created 
and Crew is 

trained
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Lunar EVA Development: Mission Definition

Stakeholder Operational Contribution to Mission Definition

Moon to 

Mars

Mission priorities, landing site, duration of stay, number of EVAs, 

available surface assets, etc.
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Lunar EVA Development: Mission Definition

Stakeholder Operational Contribution to Mission Definition

SMD Scientific/geologic priorities, sample mass priorities, payloads to be 

deployed, deployment specifications, terrain hazards, geologic maps

Geology

Deployed Instruments
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Lunar EVA Development: Mission Definition

Stakeholder Operational Contribution to Mission Definition

FOD Operational risk mitigations; maximum traverse distance, maximum 

distance from lander, traverse lighting requirements, maximum safe 

slope for walking, maximum time without line of sight to lander, 

consumables redlines, etc.

Artemis EVA Geographic Information System (AEGIS)
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Lunar EVA Development: Flight Operations Integration

• GOAL: generate an EVA plan that maximizes scientific return while keeping astronauts safe & productive

Overview EVA Plan from JETT3 Test in Arizona

1. Collect list of Objectives & Priorities

2. Locate & Prioritize Science Points of 

Interest (POIs)

3. Identify Constraint-driven Operational 

range

4. Group POIs and other objectives into EVAs

5. Iterate with Stakeholder Community
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Creation of Flight Products: Map Book

Map Book will contain a variety of maps 

that will help the crew understand the lunar 

environment

 Slope

 Lighting

 Comm Coverage

 Horizon views

 Geologic Map

 Geologic Unit Descriptions

 Traverse Maps

 Point of Interest (POI) Descriptions

Map Book may include instructions on 

geologic sampling directed at each POI

This document does not contain export-controlled information. It is approved for public release.



Creation of Flight Products: Cuff Checklist
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Creation of Flight Products: EVA Procedures

EVA Procedures are developed by 

the EVA Task Flight Controllers

Used by ground teams to define 

the sequence of events that will 

occur during the EVA

Used as communication tool to 

explain the EVA detail to other 

Stakeholders and as guidance 

that Ground IV will use for 

communication with crew during 

EVA

Level of detail depends on activity
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Creation of Flight Products: Flight Rules

Set of guidelines determined prior to 

flight

Document Operational Considerations, 

Safety, Hardware Constraints

Controlled by Flight Director Office, 

agreed to by all Stakeholders

Excerpt from Apollo 17 Mission Rules

This document does not contain export-controlled information. It is approved for public release.
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Resources

• EHP-20021 JETT3 Test Report Baseline: https://ntrs.nasa.gov/api/citations/20230010686/downloads/EHP-
20021_JETT3_Test_Report_Baseline_20230010686.pdf

• NASA Image and Video Library: https://images.nasa.gov/

• Intro to EVA Ops Products: 
https://ntrs.nasa.gov/api/citations/20240002135/downloads/SMD_Intro_to_EVA_Ops_Products_Feb2424.pdf

• Artemis III Science Definition Report: https://www.nasa.gov/wp-content/uploads/2015/01/artemis-iii-science-definition-
report-12042020c.pdf?emrc=841cb1

• Moon to Mars Architecture Definition Document: https://www.nasa.gov/wp-content/uploads/2024/12/esdmd-001-add-rev-
b.pdf?emrc=5ffbf4 

• Supporting Exploration Missions by Enabling Exploration Mission System Software: 
https://ntrs.nasa.gov/api/citations/20230010012/downloads/EMSSPaper_ICES2023_242_Final.pdf

• Tenets of Lunar EVA for Artemis III: 
https://ntrs.nasa.gov/api/citations/20230008183/downloads/Tenets%20of%20Lunar%20EVA%20for%20Artemis%20III_Public%20
Release.pdf
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