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SPACE LAUNCH
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45t Space Congress

John Honeycutt, Manager
Space Launch System Program
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Presenter
Presentation Notes
This is a 10-15-minute presentation for a panel session at the 45th Space Congress Feb. 27-March 1 at the Radisson, 8701 Astronaut Boulevard, Cape Canaveral. Conference Theme: “The Next Great Steps” 
Feb. 28 Session title: “NASA Exploration” 10:45-12:15

Thank-you. It’s great to be up here with a great team of folks who are going to lead this country’s next great era of deep space exploration.  It’s all coming together now at KSC and JSC and Marshall and NASA’s other centers and at hundreds of large and small companies across the nation. My job today is to update you on our progress on SLS. I’d like to start off with a short video of the vision we’re all working toward and just a few examples of how we’re on our way to making that vision a reality. Next!
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See metadata page for Media 1 video link, or Click Here
https://www.kaltura.com/tiny/bwmni
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Progress video: 2 minutes

Animation: This is the vision. We’re working on.
Video: And this is the reality. We’re a real rocket. There’s a huge amount of work going on all over the country.
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This is our Block 1 vehicle for our first mission showing the major components.
Block 1 will be more capable than any current launch vehicle, able to deliver 70 metric tons to low Earth orbit and more importantly more than 26 metric tons to TLI.
Work is well underway on Block 1, and we are overcoming challenges and making steady progress.
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 structure. 
So let me go into some detail on our element progress.


ENGINES
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Images: EM-1 engines, 3D-printed pogo accumulator for tests, and drone image of engine test at Stennis

Taking advantage of 16 engines from the shuttle program.
Making other changes like a new controller and software, nozzle insulation.
Completed an adaptation hotfire test series to ensure we meet SLS thrust profile and other performance requirements and environments, qualify software and new controllers
Last test of 2017 with a development engine was the first test of a 3D printed pogo accumulator. 
Coming up we have a test series with a new 3D printed main combustion chamber and redesigned flex hoses – also for new-build engines. 
Additionally, flight software verification and validation are complete.
All 4 EM-1 engines processed and ready to ship to Michoud for stage integration
Will fly at 109% vs. shuttle’s 104%. 
Development is under way on a more affordable variant to fly at 111%




Presenter
Presentation Notes
Images: QM-2 test June 2016, motor segment and aft exit cone receive tracking markings at OATK.

The SLS boosters are based on the shuttle boosters. Additional upgrades include new insulation that’s asbestos-free, new avionics, and a newly-designed nozzle.
Two full-scale static hot-fire tests have been conducted and are paving the way for qualification.
All 10 EM-1 motors cast. Completed 4 for shipment.
EM-2 motor casting under way.
At Kennedy, the forward and aft skirts are being refurbished and outfitted for flight.
At Marshall, the avionics recently finished qualification testing.
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Images: 2017 production at MAF showing VAC, LOX tank, LH tank. Engine STA unloading at MSFC

Finished welding or assembly on both the structural test hardware and EM-1 flight hardware for the hydrogen and oxygen tanks, engine sections, intertanks, and forward skirts.
All in various stages of internal equipment installation and external thermal protection system spraying.
Engine section test article shipped to MSFC in 2017. Testing completed.
Intertank test article on its way to MSFC for testing.
Liquid hydrogen and liquid oxygen tanks scheduled to ship to MSFC later this year.
EM-1 tank integration scheduled to begin this year
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Images: Flight ICPS at KSC, flight LVSA insulation spraying, flight Orion stage adapter ready to ship

Integrated Structural Test of all in-space stage hardware completed May 2017 (LVSA, OSA, ICPS, frangible joint assembly)
Flight ICPS shipped to KSC in 2017
Flight OSA at MSFC ready to ship
Flight LVSA  at MSFC work under way
Secondary payload accommodations complete. Testing avionics.


2018 MILESTONES

JAN-MAR 2018

» Core Stage Intertank structural test article finished, ships to MSFC for testing
» Orion Stage Adapter finished, ships to KSC
* Integrated avionics and software testing complete at MSFC

APR-JUNE 2018

* EM-1 engines delivered to MAF
« Core Stage engine section complete
* Liquid hydrogen structural test article arrives at MSFC

JUL-SEP 2018

* LVSA finished, delivered to GSDO
« Core stage integration begins

OCT-DEC 2018

* Booster forward and aft assemblies finished at KSC
» Booster motor segments ship to KSC
« Core stage integration complete

» Core stage ships to Stennis for Green Run - largest liquid fuel test since Apollo/Saturn
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We’ve made a lot of progress. We’ve learned a lot along the way. We’ve still got some major milestones in front of us.
Highlight some of the milestones they can expect to see next year, leading up to Green Run:
First half of 2018:
Intertank ships to MSFC
Flight OSA ships to KSC
Core stage ES complete
Second half of 2018:
Engines ship to MAF (slipped from early 2018 as of 1/29) 
LH2 STA ships to MSFC
Booster motor segments ship to KSC
Core stage integration
Engines integrated into core

Structural qualification hardware arriving at Marshall – flight core stage hardware complete – flight engine integration into the stage – and at the end of the year Core Stage 1 arriving at Stennis for testing. 2018 is going to be our most intense ever.  



Launch Abort System ——

Orion ——

Interim Cryogenic
Propulsion Stage —

Launch Vehicle —
Stage Adapter

Cargo Fairing

Exploration
Upper Stage

Universal Cargo Fairing
Stage Adapter
Exploration
Upper Stage
Interstage
Core Stage Core Stage

Interstage

Solid Solid
Rocket Rocket
Boosters Boosters

Core Stage

Advanced
Boosters

RS-25 Engines
l |

SLS Block 1

SLS Block 1B Crew

SLS Block 1B Cargo

SLS Block 2 Cargo

0442


Presenter
Presentation Notes
(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 25 metric tons of payload. Block 1B will have 32 to 37 tons, depending on whether its crew or cargo configuration. Block 2 cargo will have up to 45 tons. 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.
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That’s just a brief look at a lot of accomplishments. If you’d like to follow us, we’ve got a lot of ways to keep up with us directly, in addition to the general and trade media. 
Thanks for listening. I’d be glad to take questions as our panel moderator permits.
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