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NASA's mission to send the first woman and next man to the Moon has a name: Artemis. 

Artemis is the twin sister of Apollo and goddess of the Moon in Greek mythology. Now, she personifies our path to the Moon as the name of NASA’s program to return astronauts to the lunar surface by 2024. When they land, Artemis astronauts will step foot where no human has ever been before: the Moon’s South Pole. With the horizon goal of sending humans to Mars, Artemis begins the next era of exploration.



ARTEMIS PHASE 1: TO THE LUNAR SURFACE BY 2024
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Artemis to be implemented in two phases:
�Phase 1: Today – 2024 Human surface landing
Missions and systems required to achieve landing humans on the surface of the Moon in 2024

Phase 2: 2028
Establish a sustainable long-term presence on the lunar surface

Phased…Phase 1 is SPEED – get there.
We’re looking at a series of missions that takes us from Artemis 1
Artemis 1 – SLS/Orion mission, uncrewed, around the Moon…test out the systems.
Artemis 2 – the first humans to the Moon in the 21st Century.  Enter orbit around the earth and test out all metabolic and life support systems in earth orbit.  We will go to the Moon on that mission – free-return trajectory after testing – so we launch around the Moon. (2022)
2022/2023 - Need to start building the Gateway – 
Power and Propulsion Element (procuring)
Utilization module – to get humans onto a lander and take them down to the surface of the Moon.
Lander
2024 – 3 elements of the gateway
Artemis 3 – astronauts to the Gateway to get into a lander and get down to the surface of the Moon – on the South Pole.
In the meantime – different robotic missions on the south pole of the Moon operated under Commercial Lunar Payload Services – small scientific payloads (15lbs) to the surface of the Moon, some rover capabilities…paving the way for human.  As early as next year. (selected 9 contractors that can do that)
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BLOCK 1 CONFIGURATION

NASA’S SPACE LAUNCH SYSTEM
BACKBONE OF DEEP SPACE EXPLORATION
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NASA Marshall is building the most powerful rocket ever built to support the Artemis program, the Space Launch System, which is the only exploration-class vehicle capable of sending humans to deep space and the large systems necessary to live and work in deep space.

SLS has the power and capacity to lift large and complex payloads, reducing the number of launches needed to put hardware into space.
SLS Block 1, with four RS-25 engines and two 5-segment solid rocket boosters. 

SLS will carry 154,000 pounds to orbit (equivalent to lifting 42 Ford F-150’s or 12 fully grown elephants) 
It produces 8.8 million pounds of thrust (more than 31 times the total thrust of a 747 jet)
SLS’s initial lift capability is 85 tons with the potential to evolve to 130 tons. This evolvable design allows for mission flexibility -- to carry equipment and astronauts on an exploration mission or a large telescope for scientific research.

Secondary payload capability enables CubeSats, or other smallsat technology, to be delivered to deep space – every launch will offer a new opportunity for science.

SLS is a foundational asset for America’s space program – one piece of the deep space architecture to journey to destinations like Mars and beyond!

Let’s take a look at the SLS configuration for our maiden Exploration Artemis 1: 

Expanded view of Block 1
Block 1 will be more capable than any current launch vehicle, able to deliver >26 metric tons (57,320 lb) to the Moon.
All major hardware for structural testing and for first flight have completed welding or assembly, and all are undergoing installation of insulation, wiring, piping, brackets, and other internal structures.  We’ve completed engine section structural testing and intertank testing is under way.
On our first mission, Artemis 1, will take the Orion crew vehicle farther into space than humans have ever ventured before.
Visible are the major elements of the Artemis 1 vehicle – solid rocket boosters, core stage, (engine section, LH tank, intertank, LOX tank, forward skirt) LVSA and ICPS, OSA, and Orion/SM/LAS.

Block 1 is just the first of larger and even more powerful and capable configurations that will take astronauts and cargo to Mars




SLS NATIONWIDE TEAM
WORKING WITH OVER 1100 CONTRACTORS IN 44 STATES 

SLS Program 
Economic 

Impact 
(U.S.)

$5.7 billion
32,000 jobs

2018 Data

NASA Facilities

NASA Centers

• Engaging the U.S. Aerospace Industry
• Strengthening Sectors such as Manufacturing
• Advancing Technology and Innovation for Deep Space Exploration
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It takes a nationwide team of private industry partners to building SLS.
SLS generates more than 32,000 jobs across the US.
SLS generates more than $5.7 billion in economic impact.
For every civil service job located at NASA centers related to SLS, nearly 36.6 additional jobs are supported throughout the U.S. economy. 
The SLS program has more than 1,100 suppliers in 44 states. 
Our contractors include a few big aerospace companies that you may know and a lot of small businesses that you have not likely heard of. 


<<NOTE: there are several sets of numbers to consider. ESD uses a comprehensive set of data for their vendor numbers – meaning that they are cumulative and across programs. Our numbers for SLS are the number of states at any given point in time. We are currently gathering new data from our Primes to update this data, but do not anticipate a big shift in numbers. The total number of suppliers that add up to more than 1100 includes not only subs to our primes, but also support organization contractors ranging from engineering to procurement to communications. 

-- Map and economic impact data updated February, 2018
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1 minute 28 second video: CS elements being manufactured at MAF, structural test articles at MSFC, and complete CS1 leaving MAF to SSC. You may speak over the video; it has low-level industrial noise. 

VIDEO DESCRIPTION AS SHOWN:
Animated description of the core stage sections
Core Stage Structural Test Article being lifted into the test stand at MSFC
STA test to failure
 Unloading LOX tank STA from Pegasus barge and loading into MSFC test stand
At Michoud – joining Artemis I LOX tank to forward skirt
At Michoud - mating Artemis I forward join section to LH2 tank 
At Michoud – mating 4 RS-25 engine into the completed Artemis I core stage
At Michoud – rolling completed Artemis I core stage from Building 110 and loading on Pegasus barge
At Stennis – Artemis I core stage at the B-2 test stand



ARTEMIS, I CORE STAGE AT B-2 TEST STAND
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44-second video showing RS-25 engines being prepared for – and hot-fire tested at Stennis Space Center, near Bay St. Louis, Mississippi on August 18, 2016 in front of a large NASA Social and traditional media crowd. You may speak over the video if you wish, it has low-level industrial noise. 

VIDEO DESCRIPTION:
The four Artemis 1 engines are ready for installation and arrived at MAF in June. 
RS-25 engine being prepped at Stennis Space Center (SSC) for a hot-fire test. 
A crane lifts and then lowers the engine into the test stand at SSC. 
Hot fire test underway, with massive steam clouds produced from the “clean” reaction of the liquid hydrogen and liquid oxygen.
Re-emphasize the engines are being upgraded with a new controller; engines certified at 512,000 pounds of thrust each 


Fun Facts:
512,000 pounds of thrust each, or 12 million horsepower or roughly 13 Hoover Dams. 
The RS-25 high pressure fuel turbopump generates 100 horsepower for each pound of its weight while a car engine generates about one half horsepower for each pound of its weight.




FIVE-SEGMENT SOLID ROCKET BOOSTERS
PROCESSING AND STATIC MOTOR TESTING
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44-second video showing booster processing and footage of QM-2 full-scale static test, June 2016, at prime contractor Northrop Grumman’s facilities in Promontory, Utah. You may speak over the video if you wish; it has low-level industrial noise, although the test firing at the end of the video has a higher volume. 

VIDEO DESCRIPTION:
This video shows some of the processing involved in building the motor portion of the solid rocket boosters. 
First, we see an aft, or rear, segment emerging from the casting “pit” at Northrop Grumman facilities in Utah. “Casting” is another term for filling the case segments with propellant. Secondly, we see a forward segment. Each of the boosters is cast and has moved to processing at the facility in Promontory, Utah. 
Next, we see footage from the QM-2 (qualification motor) static test. First, you see pieces of the nozzle plug being blown out in slow motion before you see the entire motor fire. 
Near the end of the video, you can see the nozzle move as engineers also tested the steering, or thrust vector control system, during the QM-2 test. 






BUILDING THE IN-SPACE STAGE
NASA’S MARSHALL SPACE FLIGHT CENTER, ALABAMA
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:50 video: LVSA, ICPS, OSA. You may speak over the video; it has low-level industrial noise. 

VIDEO DESCRIPTION:
Shown is the Artemis 1 LVSA after receiving TPS then moving to final integration and outfitting
Then you see the Artemis 1 ICPS moving to the Space Station Processing Facility at KSC, where it will stay until it’s needed for stacking in the Vehicle Assembly Building (VAB). You can see it in its storage container at the SSPF.
Next you see the Artemis 1 OSA being loaded onto NASA’s Super Guppy plane for transport from MSFC to KSC. The OSA was the second element of the rocket to be complete and delivered to KSC.
Finally you see the OSA being received at KSC. It’s currently sitting right next to the ICPS in the SSPF, ready for stacking.




SLS Evolvability
Foundation for a generation of deep space exploration
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(Note: new 8.4m fairing on Block 2)

Block 1 and EM-1 will be a great early test of SLS, Orion and ground systems, but it’s just the beginning.

The basic SLS design has room to grow and we are working on that already with the Block 1B design that will be our workhorse for lunar missions – EUS, RS-25, USA, etc.

We’re not a low Earth orbit rocket. We’re a deep space transportation system. Block 1 will have more than 265 metric tons (57,320 lb) of payload to TLI. Block 1B will have 34 to 40 metric tons (74,957 – 88,185 lb), depending on whether its crew or cargo configuration. Block 2 cargo will have more than 45 tons (99,208 lb). That is by far more capability than any existing rocket. 

The benefits of heavy lift are obvious for something as challenging as space exploration. The ability to transport large payloads reduces payload complexity and operational complexity from the ground all the way to space. It saves time and money and increases our chances for mission success.



SLS PROGRESS TOWARD ARTEMIS II

All booster motor segments cast Liquid oxygen tank

LVSA, OSA panels Liquid hydrogen tank

Forward skirt

Two RS-25s complete, 
controllers green run Engine Section 0717
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Lots of progress toward second flight:
Top left: All booster motor segments cast for second flight; 6 complete in barn
CS2: All components manufactured
Bottom: LVSA and OSA panels machined at AMRO; 4 LVSA-2 panels delivered to MSFC; Janicki working OSA-2 diaphragm
Bottom left: All four flight engines complete and stored in place; all controllers green run
Also realizing production improvements in building CS-2:
Although we have prioritized our resources to complete CS-1, the Artemis 2 core stage production schedule currently is averaging 50% improvement in schedule over the Artemis 1 core stage
We have so far seen a 70% improvement in labor hours on the engine section and 33% improvement on the intertank.
To break that down further, for the engine section, the most complex section of the core stage, we have seen a significant improvement in manufacturing discrepancies, a 97% improvement in rework hours and an overall 70% improvement in baseline labor hours required




THIRD FLIGHT AND BEYOND

Completed RL10 engines
Payload adapter manufacturing 

demonstration article

Additively manufactured pogo accumulator
RS-25 HIP-bonded main 
combustion chamber

Tooling for USA

EUS weld confidence articles 0717

BOLE subscale 
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Significant progress toward third flight Block 1B
Top left: Six RL-10s complete for EUS
Top center: Boosters processing and casting for third flight, as well as FSB-1
Top right: Payload adapter manufacturing work @ MSFC
Bottom right: Much work is under way on developing a new more affordable, expendable variant of the RS-25 that costs at least 33 percent less and operates at 111% (521,000 lbs) thrust
It incorporates new materials and new manufacturing processes, as well as new technology like 3D printing. The latest test series beginning in 2018 includes a 3D printed pogo accumulator and a hot isostatic pressure (HIP) bonded main combustion chamber (bottom left);18-engine follow-on contract in progress
Bottom center: EUS weld confidence articles: on the right is a ring segment; left is a barrel panel 



www.nasa.gov

@NASA_SLS

NASASLS

youtube.com/nasa

@explorenasa
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To recap:
We are making great progress toward our first mission, the first to send a human spacecraft to the Moon since
Our partner orgs – Orion and Exploration Ground Systems are also making progress, and we plan to launch in 2021.
We are well into progress on the Artemis II SLS and starting early work on the Artemis III rocket.
Thank-you for what you do to support our national space exploration program.
There are several ways to follow our progress as you can see here.
I’d be happy to take questions.



BACKUP
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LOW EARTH RETURN

3 HOURS
3,000OF

17,500 MPH
250 MILES

LUNAR RETURN

3 DAYS
5,200OF

24,700 MPH
240,000 MILES

MARS RETURN

9 MONTHS
6,200OF

26,800 MPH
39,000,000 MILES

WHAT IT TAKES TO COME HOME SAFELY
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The difference between going into orbit, going to the Moon and going to Mars is partly about distance. But not JUST distance. It’s about time, physics, materials, propulsion, power, radiation, life support. And experience. And risk. More and more risk. 
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