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onth study and

SLS followeo equirement approval with
corresponding Level Il and Level Il requirement additions for
accommodating and integrating secondary payloads.
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SLS is chartered to perform all its payload integration
activities through the Spacecraft/Payload Integration and
Evolution (SPIE) element office.
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SLS Ci

MPCV Stage Adapter A Diaphragm

(MSA)

Interim
Cryogenic
Propulsion

Stage (ICPS)

Launch Vehicle
Adapter (LVSA) .




SLS Sec

Eleven 6U/
6U volume/
standard (14

Payloads will be “
turnover through Orio
and payload deployment

Payload Deployment System
Sequencer; payload deployment will
begin with pre-loaded sequence
following MPCV separation and ICPS
disposal burn

Payload requirements captured in
Interface Definition and
Requirements Document
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elemetry
aunch vehicle
alled

State vector data at
deployment will be provided to
ground operators for predictions

Payloads responsible for
acquiring communication and
telemetry bandwidth
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Trickle charge may be available while in VAB and access to MSA is available
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Secondary Payloads

ICP; Tr:iflger ! Battery Temp. Deploym ent
Signal Cable (redundant paths) . - ' o) System’s Diagram
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Existing GS
External conductiv , Chassis grounding
- Modifications
- Addition of captive fasteners for mounting
- Possible addition of vibration isolators
- Possible addition of thermal blanket

Note: Last two modifications are payload
driven based on their designs.



Payload Cu

Secondary Payloads
proposed by AES,
STMD, SMD and
other stakeholders

Payload Hardware
and Deployer

proposed manifes

l

Coordinate inputs
from Integration

Team and payload

sponsors to
baseline flight
manifest

Level |
Requirements

Scope and Responsibility

MSA Modifications

Payload Mission l

Integration
(products,
analysis,
verification, etc)

Ancillary Hardware
(Sequencer,
Batteries,
supporting cables)

Deployer
Certification

requirements

Payload
Complement

ehicle &
tegration)
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E’ayload Deplc

Total Payload Deployment System
Mission Duration: 10 days

2) Perigee Raise
Maneuver (PRM)
ICPS - 100x975 nmi

(185x1806 km)

3) TRANS-LUNAR
INJECTION (TLI) 10 min. after TLI
ICPS

2"¢ Payload Deployment Conditions

* Ground launch window up to 2 Hrs long

(depends on launch day in weekly window).

* DRO Mission Scenario— Weekly Launch
Window with Lunar Arrival ~3.5 to 8.5 days,
early in window is longest trip time.

» End of the disposal maneuver, the ICPS is
at 26,750 km Earth Radius, inertial velocity
of 5.279 km/s.

nd

2" Payload Option(s)
*  Orbit Moon
* Impact into Moon

* Fly out past moon

5b) Trajectory Disposal Maneuvers (TDMs)
ICPS w/2™ Payloads 45 - 60 min.
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6b) 2" Payload Deployment - Start
Deployment window 10 days

Outbound: 3 - 8 days

*,{

6a) Mission & Return to Earth
Orion

—a
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5a) Trajectory Correction Maneuvers (TCMs)
99" Outbound: 3 - 8 days

7) ICPS to Helio Orbit

‘\
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 EM-1 launch window is typically 7 days each Month
 Lunar Transfer Time varies within the launch window but has a 3.5 to 8.5 day bound. The provided state is in the middle of the launch window and ~ 6 days. 
Payload deployment window starts approx L+4.5 hours
Allows time for safe distance after Orion separation, disposal manuevers including transverse spin, ICPS blow down
All payloads must be deployed prior to the expiration of the sequencer battery life. No TLM will be available through the ICPS system
May choose to cluster ejections for some instruments while others may be deployed at variable intervals.
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Payload
Actions

SLS/GSDO
actions

Stack MP
w/MSA ont
Integrated iCP

Connect G

Drag-On Power q
9 s Separation

tage (ICPS) TLI Burn

5 min. Stabilize, post TLI Burn
MPCV/ICPS Separation

ICPS, 30 min. Thermal Roll
Propellant Blow-down

Orient for Disposal Maneuver
Disposal Maneuver Burn

ICPS, Post-Disposal Thermal Roll
(Total elapsed time ~2.5 to 3 hours

Flow assumes avionics and su
hardware will be installed prior to MSA
turnover to KSC. Also, deployers will be
loaded by payload developers prior to
turnover at KSC.

ICPS Sends Trigger

Signal to Deployment Deploy All 2nd Payload Deployment
System Sequencer _ Payloads per _ Mission = 1 System
(Post MPCV/ICPS Mission Begins Sequencer

Separation & Prior to Sequence * Shutdown

Initial Deployment)

* Deployment sequence needs a delay between individual deployments to guard against payload collisions w/each other.
Payload activation (envelope expansion & signal transmission) will be delayed to assure clearing ICPS.
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Deployers Ic
secured to bre

Electrical connec
grounding/bonding te

Orion mated to MSA
Orion/MSA lifted & mated to ICPS

During vehicle check out & prep.
payload batteries charged &
mission skits loaded in sequencer

Vehicle rolled out & wet rehearsal
Vehicle rolled back for final prep.

Vehicle rolled out & launched

Note: Access to ground connection in VAB is TBD
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Safety verification
process, expected at P

osed safety review

Verification will accomplish certification of deployer, payload and
integrated payload certification for EM-1

Certificate of Flight Readiness (CoFR) endorsements will be required from
payloads to support integrated payload complement and vehicle flight
readiness



Phase 0/l (a
Phase ll (a
Phase [l (prior to pe

Cubesat delivered to LSP integrator for integration into dispenser
and final testing

Final verifications complete
Integrated Payload (dispenser/cubesat) delivered to GSDO
Payload Integrated in MSA

Final Battery charging prior to first rollout to pad
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Intended to
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