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Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name
Q3'13 Q1'14 |Q3'14 Q1'1S Q315 Q1'16 Q3'16 Q1'17 Q3 ‘177 Q1'18 |Q3'i8
Solar Probe Plus
Mission Level Milestones | l
Preliminary Design Review (PDR) ¢ 1/8
Critical Design Review (P-CDR) o 3/4
System Integration Review (SIR) o 6/3
Pre-Environmental Review (PER) o 10/6
Pre-Ship Review (PSR) ¢ 2/22
Launch Readiness Review (LRR) ¢ 7/31
Mission Phases »
Phase B = E
Phase C ,
Phase D emara——=—m—=gmneeay
Phase E Start (Ends 9/1/25)
Instruments
ISIS Milestones I |
ISIS PDR » 11/5
ISIS CDR (13/14 January 2015) o 1/13
EPI-Lo PER e 2/5
EPI-Hi PER * 2/8

EPI-Lo Mandatory Schedule Reserve (65 days)
EPI-Hi Mandatory Schedule Reserve (65 days)

EPI-Lo PSR @ 2/16
EPI-Hi PSR o 2/17
EPI-Lo Mandatory Ship Date (3/08/17) ® 3/7
EPI-Hi Mandatory Ship Date (3/08/17) ® 3/7
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Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name 11/3/13 1/5/14 3/5/14 5/11/14 7/13/14 9/14/14 11/16/14
Instruments !
ISIS Milestones ]
ISIS iPDR and SOC iPDR (11/5&86)
EPI-Hi EM Electronics Development I I
EPI-Hi EM LET 1 Board | I
Prepare and kit parts LET 1
Assemble EM LET 1
Test/Rework/Document EM LET 1
EPI-Hi EM DPU Board | !
Prepare and kit parts DPU
Assemble EM DPU
Test/Rework/Document EM DPU
EPI-Hi EM LET 2 Board ! |
Prepare and kit parts LET 2
Assemble EM LET 2
Test/Rework/Document EM LET 2 ¥
EPI-Hi EM HET Board | |
Prepare and kit parts HET b
Assemble EM HET
Test/Rework/Document EM HET
EPI-Hi EM SSD Bias Supply | |
Prepare and kit parts SSD Bias
Receive/Inspect SSD Bias EM PCB
Assemble EM SSD Bias
Prepare/Test/Rework/Document EM
EPI-Hi EM LVPS I
Receive/inspect/doc EM board
Test/Rework/Document EM LVPS
Detectors | |
Detector selection
EPI-Hi EM Mechanical Development 1 |
Iterate Stress analyses mounts/board frame
E-Box machine and deliver
LET1 telescope machine and deliver
LET2 telescope delivery ) T

HET telescope delivered = E
s <= Should Say ERI-Hi EM '
Integrate EM boards with E-Box g \Y/ u—\--

N _ —

Integrate & Test LET 1 r— !
Integrate and Test LET 2
Integrate and Test HET

Fully integrated unit test
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ISIS Schedule: EPI-Lo EM and Bracket

Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name 11/3/13 1/5/14 3/9/14 5/11/14 7/13/14 9/14/14 11/16/14
EPI-Lo Anode/MCP Development |
Sensor Fab incl/grids and foils
Sensor Anode Position Mapping & TOF Pert
EPI-LO Electronics Development !
EPI-Lo EM Energy Board 1
Test/Rework/Document Energy Brd
EPI-Lo EM Sensor
Assemble SSD Assembly
Test SSD Assembly
Integrate Sensor Wedge
Test Integrated Sensor
EPI-Lo EM Event Board
Prepare and kit parts Event Brd
Event Board Assembly
Test/Rework/Document Event Board
EPI-Lo EM LVPS
Prepare and kit parts LVPS
Assemble EM LVPS
Test/Rework/Document EM LVPS
EPI-Lo EM HVPS
Prepare and kit parts HVPS
Assemble EM HVPS
Test/Rework/Document EM HVPS
EPI-Lo EM Mechanical ! !
Iterate Stress analyses mounts/board fra
Fabricate mechanical parts
EPI-Lo EM Integration and Test | I
Integrate EM boards with E-Box
Engineering checkout of E-box assy
Integrate Sensor Ass'y with E-box
Functional check of integrated EM unit
Fully integrated unit testing/evaluation

-

ISIS Bracket Design
ISIS Bracket CAD update post-iPDR
ISIS Bracket drawings prepared, signed,
ISIS Bracket Fabrication 1 |
ISIS Bracket Fab (x2) ¥
Bracket Vibe test with mass models
ISIS Bracket Delivery
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Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name 11/3/13 1/5/14 3/53/14 5/11/14 7/13/14 9/14/14 11/16/14
Instruments '
ISIS Milestones n
ISIS iPDR and SOC iPDR (11/5&6)
EPI-Hi EM Electronics Development I I

EPI-Hi EM LET 1 Board
Prepare and kit parts LET 1
Assemble EM LET 1
Test/Rework/Document EM LET 1
EPI-Hi EM DPU Board | !
Prepare and kit parts DPU
Assemble EM DPU
Test/Rework/Document EM DPU
EPI-Hi EM LET 2 Board ! |
Prepare and kit parts LET 2
Assemble EM LET 2
Test/Rework/Document EM LET 2
EPI-Hi EM HET Board | |
Prepare and kit parts HET b
Assemble EM HET
Test/Rework/Document EM HET
EPI-Hi EM SSD Bias Supply | |
Prepare and kit parts SSD Bias
Receive/Inspect SSD Bias EM PCB
Assemble EM SSD Bias . :
Prepare/Test/Rework/Document EM I

nsernt EM Elow

Receive/inspect/doc EM board
Test/Rework/Document EM LVPS
Detectors | |
Detector selection
EPI-Hi EM Mechanical Development | 1
Iterate Stress analyses mounts/board frame
E-Box machine and deliver

LET1 telescope machine and deliver -
LET2 telescope delivery %
HET telescope delivered £
ISIS EM Integration and Testing | I
Integrate EM boards with E-Box %
v

Integrate & Test LET 1 1
Integrate and Test LET 2
Integrate and Test HET

Fully integrated unit test
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ISIS Schedule: EPI-Lo FM and Bracket

Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name 11/3/13 1/5/14 3/9/14 5/11/14 7/13/14 9/14/14 11/16/14
EPI-Lo Anode/MCP Development |
Sensor Fab incl/grids and foils
Sensor Anode Position Mapping & TOF Pert
EPI-LO Electronics Development !
EPI-Lo EM Energy Board 1
Test/Rework/Document Energy Brd
EPI-Lo EM Sensor
Assemble SSD Assembly
Test SSD Assembly
Integrate Sensor Wedge
Test Integrated Sensor
EPI-Lo EM Event Board
Prepare and kit parts Event Brd
Event Board Assembly
Test/Rework/Document Event Board
EPI-Lo EM LVPS
Prepare and kit parts LVPS
Assemble EM LVPS
Test/Rework/Document EM LVPS
EPI-Lo EM HVPS
Prepare and kit parts HVPS
Assemble EM HVPS
Test/Rework/Document EM HVPS . .
EPI-Lo EM Mechanical ! ! = =
Iterate Stress analyses mounts/board fra ¥ | I ~
Fabricate mechanical parts n S e F * i —J o W
EPI-Lo EM Integration and Test —.-LAM P
Integrate EM boards with E-Box h -
Engineering checkout of E-box assy
Integrate Sensor Ass'y with E-box
Functional check of integrated EM unit
Fully integrated unit testing/evaluation

ISIS Bracket Design
ISIS Bracket CAD update post-iPDR
ISIS Bracket drawings prepared, signed,
ISIS Bracket Fabrication 1 |
ISIS Bracket Fab (x2) ¥
Bracket Vibe test with mass models
ISIS Bracket Delivery
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(4 Critical Path, Reserves, and Slack

» The ISIS Critical Path goes through [barry insert]

» 65 days of Reserves in-line with month/year reserves to
delivery

= Within the schedule, there is slack between tasks to keep
schedule pushed to the left even beyond the Reserves

» Earned Value already in use during Phase B to help keep a

realistic picture of progress being made and provide early
warning
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™ Schedule Threats and Mitigations

Schedule Threats

= TRL6 development and other Phase B work eliminated the most
serious schedule threats
= New detectors, new ASIC designs

= | ong-lead parts always need to be watched
» So far we’ve had excellent performance from Micron Semiconductor

= |Interfaces between institutions require extra attention

= GSFC to Caltech with Mechanical and Detector Deliveries
= JHU/APL to Caltech with LVPS Deliveries

= Mitigations
= Planner provides weekly Look-Ahead List to the ISIS team
= Weekly coordination meetings with all institutions
= EM testing used to mitigate FM schedule risks
= Earned Value Management provides early warning
= Planner provides detailed analysis and coordinates with SPP
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= ISIS Team has performed well during Phase B

» TRL 6 Achieved for all of the ISIS Technology Development
* New design elements have been prototyped and tested

» Requirements Defined
= Baseline of ICDs and Requirements Documents

» Detailed Preliminary Design completed

= Schematics and mechanical designs Peer Reviewed
= Early Analyses show good margins
* Trade studies in Phase B have reduced risk

» |SIS is on track to proceed into Phase C on schedule
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