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SIS Schedule Key Dates ‘ .

Solar Probe Plus
A NASA Mission to Touch the Sun

Task Name
03'13 0114 (Q3'14 Qi 15 (0315 (01'l6 |Q3'16 |Ql1'17 Q3 177 'Q1'18 |0Q3'18
Solar Probe Plus
Mission Level Milestones | |
Preliminary Design Review (PDR) e 1/8
Critical Design Review (P-CDR) o 3/4
System Integration Review (SIR) ¢ 6/3
Pre-Environmental Review (PER) ¢ 10/6
Pre-Ship Review (PSR} ¢ 222
Launch Readiness Review (LRR) ¢ 7/31
Mission Phases i
Phase B i
Phase C |
Phase D e ean
Phase E Start (Ends 9/1/25) !
Instruments '
I51S Milestones [ I
1515 PDR » 11/5
ISIS CDR (13/14 January 2015) o 1/13
EPl-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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Task Name
Instruments
1515 Milestones
I515 iPDR ond SOC iPOR (11/5&6)
EPI-Hi EM Electronics Development
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
Ascemble 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
Assemble EM HET
Test/Rework/Document EM HET
EPI-Hi EM 55D Bias Supply
Prepare and kit parts S50 Bias
Receive/Inspect S50 Bias EM PCB
Assemble EM 550 Bias
Prepare/Test/Rework/Document EM
EPI-Hi EM LVPS
Receive/inspect/doc EM board
Test/Rework/Document EM LVPS
Detectors
Detector selection
EPI-Hi EM Mechanical Development
Iterate Stress analyses mounts/board frame
E-Box machine and deliver
LET] telescope machine and deliver
LET2 telescope delivery
HET telescope delivered
EPI-Hi EM Integration and Testing
Integrate EM boards with E-Box
Integrate & Test LET 1
Integrate and Test LET 2
Integrate and Test HET
Fully integrated unit test
LVPS for EPI-Hi Engineering Development
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ISIS SchedUIe: EPI-Lo EM and Bracket

Solar Probe Plus
A NASA Mission to Touch the Sun

Task Mame 1113713 1/5/14 3f9/14 5/11/14 7f13 /14 a/14/14 11/16/14
EPI-Lo Anode/MCP Development I
Sensor Fab incl/grids and foils
Sensor Anode Pasition Mapping & TOF Pert
EPI-LO Electronics Development J
EPI-Lo EM Energy Board |
Test/Rework/Document Energy Brd
EPI-Lo EM Sensar
Assemble 550 Assembly
Test 550 Assembly
Integrate Sensor Wedge
Test Integrated Sensor
EPI-Lo EM Event Board | I

Prepare and kit parts Event Brd T
Event Board Assembly A
Test/Rework/Document Event Board i
EPl-Lo EM LVPS i
Prepare and kit parts LVPS -
b 4

Assemble EM LVPS

Test/Rework/Document EM LVPS T
EPIl-Lo EM HVPS | |
Prepare and kit parts HYPS ¥
-

Assemble EM HWPS
Test/Rework/Document EM HVPS

EPI-Lo EM Mechanical I
Iterate Stress analyses mounts/board fra
Fabricate mechanical parts

EPI-Lo EM Integration and Test | |
Integrate EM boards with E-Box
Engineering checkout of E-box assy
Integrate Sensar Ass'y with E-bax
Functional check of integrated EM unit
Fully integrated unit testing/evaluation

1515 Bracket Design
155 Bracket CAD update post-iPDR
1515 Bracket drawings prepared, signed,
1515 Bracket Fabrication
SIS Bracket Fab [x2) b
Bracket Vibe test with mass models
1515 Bracket Delivery
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97

98

95

100
1
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

122

123
124

Task Name
EPI-Hi Flight Modal
Detectors
Flight Detector Process/Mount/Test
Detector Environmental Tests
Select FM Detectors for Flight Unit
Electronics Module
Electranics Boards Design Update/Modify
Electranics Boards Fab
Electronics Boards Test
Electronics Boards Integrate
Mechanical
Mechanical Design Update/Madify
Mechanical Fabrication
Firmware/Software
Firmware/Software |mplementation
Firmware/Software Validation/Test
EPI-Hi FM Unit Assy/Calibration/Test
Assembly
Test
Calibration
Disassemble, Stake, Coat, Reassemble
Environmental Test
Final Calibration
1515 Schedule Reserve (65 days)
Mandatory Ship Date
IS5 Fiv Bracket Fabrication
515 Bracket Fab [x2)
ISIS Bracket Delivery to FM Integration

Solar Probe Plus
A NASA Mission to Touch the Sun

Duration|  Start  |Finish 7A3M4 9014714 1116014 118415 (322015 524715 (7026015 9027115 1129015 131416 4f3f16  65/16  8/7/16  10fo/16 |12/11/16 2/1217
766 days Thu2/27/14 Tue 3/7/17 i
395 days Wed 5/28/14 Thu 12/17/15 [
250 days Wed 5/28/14 Thu 5/21/15
135days  Fri 5/22f15Thu 12/3/15
10days  Fri 12/4/15 Thu 12/17/15
301days  Fri9/19/14 Wed 11/25/1! I |
124 days  Fri9/19/14 Wed 3/18/15 b
79 days  Thu 3/19/15 Thu 7/9/15
49days  Fri 771015 Thu 9/17/15
49 days  Fri 9/18/15 Wed 11/25/1¢
270days Thu 7/24/14 Mon &/17/15 | | |
160 days Thu 7/24/14 Thu 3/12/15 | &
110days  Fri 3/13/15 Mon 8/17/15
664 days Thu 2/27/14 Fri 10/7/16 I
150 days Thu 2/27/14 Mon 9/29/14
514 days Tue 9/30/14 Fri 10/7/16
322 daysvion 11/30/15 Tue 3/7/17
53 days Vion 11/30/15 Fri 2/12/16
61 days Mon 2/15/16 Mon 5/9/16
B0 days Tue 5/10/16 Wed B/3/16
20cays  Thu 8/4/16 Wed 8/31/16
40 days  Thu9/1/16 Thu 10/27/16
23 days Fri 10/28/16 Thu 12/1/16
B5days  Fri12/2/16 Man 3/6/17
Odays Tue 3/7/17 Tue 3/7/17
62 days Wed 9/2/15 Tue 12/1/15 1 I
60 days  Wed 9/2/15 Wed 11/25/1%
2 daysMon 11/30/15 Tue 12/1/15 c
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ISIS SchedUIe: EPI-Lo FM and Bracket

Task Name
EPI-Hi Flight Modal
Detectors
Flight Detector Process/Mount/Test
Detector Environmental Tests
Select FM Detectors for Flight Unit
Electronics Module
Electranics Boards Design Update/Modify
Electranics Boards Fab
Electronics Boards Test
Electronics Boards Integrate
Mechanical
Mechanical Design Update/Madify
Mechanical Fabrication
Firmware/Software
Firmware/Software |mplementation
Firmware/Software Validation/Test
EPI-Hi FM Unit Assy/Calibration/Test
Assembly
Test
Calibration
Disassemble, Stake, Coat, Reassemble
Environmental Test
Final Calibration
1515 Schedule Reserve (65 days)
Mandatory Ship Date
IS5 Fiv Bracket Fabrication
515 Bracket Fab [x2)
ISIS Bracket Delivery to FM Integration

Solar Probe Plus
A NASA Mission to Touch the Sun

Duration|  Start  [Finish 7A3M4 9014714 1116014 118415 (322015 524715 (7026015 9027115 1129015 131416 4f3f16  65/16  8/7/16  10fo/16 |12/11/16 2/1217
766 days Thu2/27/14 Tue 3/7/17 i
395 days Wed 5/28/14 Thu 12/17/15 [
250 days Wed 5/28/14 Thu 5/21/15
135days  Fri 5/22f15Thu 12/3/15
10days  Fri 12/4/15 Thu 12/17/15
301days  Fri9/19/14 Wed 11/25/1! I |
124 days  Fri9/19/14 Wed 3/18/15 b
79 days  Thu 3/19/15 Thu 7/9/15
49days  Fri 771015 Thu 9/17/15
49 days  Fri 9/18/15 Wed 11/25/1¢
270days Thu 7/24/14 Mon &/17/15 | | |
160 days Thu 7/24/14 Thu 3/12/15 | &
110days  Fri 3/13/15 Mon 8/17/15
664 days Thu 2/27/14 Fri 10/7/16 I
150 days Thu 2/27/14 Mon 9/29/14
514 days Tue 9/30/14 Fri 10/7/16
322 daysvion 11/30/15 Tue 3/7/17
53 days Vion 11/30/15 Fri 2/12/16
61 days Mon 2/15/16 Mon 5/9/16
B0 days Tue 5/10/16 Wed 8(3/16
20cays  Thu 8/4/16 Wed 8/31/16
40 days  Thu9/1/16 Thu 10/27/16
23 days Fri 10/28/16 Thu 12/1/16
B5days  Fri12/2/16 Man 3/6/17
Odays Tue 3/7/17 Tue 3/7/17
62 days Wed 9/2/15 Tue 12/1/15 1 I
60 days  Wed 9/2/15 Wed 11/25/1%
2 daysMon 11/30/15 Tue 12/1/15 c
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development
= Detectors => Telescopes => Assembly => Test

* 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

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

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

" |nterfaces 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
= \WWeekly 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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» |SIS 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
* Preliminary 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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