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            Keck Adaptive Optics Note 595
Next Generation Adaptive Optics:

Preliminary Design Phase Replan -- DRAFT
P. Wizinowich, R. Dekany, E. Johansson, D. Le Mignant
August 18, 2008

1. Introduction

The NGAO Preliminary Design (PD) phase plan presented in the Systems Engineering Management Plan (SEMP; KAON 574) included a replan to address changes from the System Design Review (SDR) and Observatory FY09 planning, plus recent new guidelines from the Directors.  This KAON summarizes the changes to the SEMP for the PD phase.

Remaining Action Items:

· Complete incorporation of items identified in section 3 in MS Project Plan.
· Incorporate new directions from Directors (section 2.5)
· Incorporate Erik’s 8/15 input.

· Incorporate items from 8/15 discussion with David & get more input.
· Incorporate changes in UCO contract & get Don’s input on schedule & reduced hours.

· Get Rich’s schedule input.

· Get science team input.

· Develop a new plan for laser (section 2.4).

· Need a plan (separate or incorporated) for science instruments.   

2. Required Changes
2.1 Changes in Response to the SDR Panel Report

The SDR panel report and the NGAO team response are documented in KAONs 588 and 593, respectively.   The following numbered items refer to the numbered items in KAON 593.  The responses that require a change to the plan are shown in italics.  
1. Complete the science cases.  Already part of the plan.

2. Requirements development.

a. Further evaluate d-IFS spaxel size and ensquared energy requirements.  Already part of the plan, especially the high-z galaxy science case.

b. PSF requirements.  Already part of the plan.

3. Consider L’ imaging.  Add a WBS element to WBS 3.1 Science Case Development to determine if L’ imaging should be given a higher priority.
4. Performance modeling and validation.

a. Determine what additional performance modeling, evaluation and anchoring of assumptions should be performed during the PD.  Add a WBS element to WBS 3.3 Systems Engineering Analysis after 4b, plus some resources to work on the identified items.
b. Compare the NFIRAOS and NGAO error budgets.  Add a WBS element to WBS 3.3 Systems Engineering Analysis.

c. Learn from Villages and LAO experiments.  Add a WBS element to define and agree on a plan for what we need under WBS 3.9 Technical Risk Assessment and Mitigation.
5. Component performance assumptions.
a. Refine assumption of laser return for laser type given the known variations in the sodium abundance.  Add a WBS element under WBS 3.3.1.3.2 WFE/EE Performance Analysis. 
b. Evaluate several proven LGS WFS detector options.  Already part of the plan.
c. Further demonstrate and document candidate LOWFS detector performance.  Already part of the plan.
d. Follow MEMS demonstration and characterization at LAO.  Include in item 4c above.
e. Be in a position to place long lead procurements by PDR.  Add a WBS element under WBS 2.5 Programmatic Risk to identify long lead procurements and when they need to be procured.
6. More systems engineering.

a. Examine whether other activities can be reduced to increase systems engineering.

b. Consider further development of assembly, integration and testing plan. There are already 870h assigned to WBS 4.6, 5.6 and 8.x for this purpose.  Could look at shifting more resources to this task.
c. Implement full-time systems engineer by PDR.  Add a WBS element to identify a full time systems engineer prior to PDR under WBS 2.2.1 Executive Committee. 
7. Re-evaluate benefit/cost of d-IFS.  Re-evaluate d-IFS science case, including potential trades between number of IFUs and more sensitive IFU(s).  Add a WBS element to WBS 3.1 Science Case Development and WBS 3.4.1 System Hardware Architecture.

8. Perform science instrument conceptual designs.  Note that the ATI proposal to develop the d-IFS conceptual design was not funded and the Observatory was unable to fund the start of a NIR imager conceptual design in FY09.  Some work on the science cases, requirements and interfaces is already in the PD plan.  Need to determine, in consultation with the Directors, if any NGAO funds can be used toward instrument conceptual designs during the PD phase.  There is a risk mitigation task under WBS 2.5 Programmatic Risk Assessment and Mitigation with only 40h.  Look at applying more resources.
9. Complete the risk register and develop a risk mitigation plan.

a. Develop detailed risk mitigation plan.

b. Identify and implement collaborations.

c. Further address MOAO performance risk.

10. Produce a staged implementation and descopes plan.  KAON 594 describes our plans to develop this plan.  This activity needs to be added under WBS 2.1 Planning, 3.1 Science Case Development and 3.3 Systems Engineering Analysis.

11. Re-examine the cost and develop a schedule. 

a. Develop another level of cost estimation.  Already in the plan.

b. Comparison to NGAO cost estimate.  Add a WBS element to WBS 2.1.3 Systems Engineering Management Plan. 
c. Develop an implementation schedule.  Already in the plan.

d. Re-evaluate the contingency.  Already in the plan.

12. Implement management structure changes.

a. Clearly identify roles.  Already part of plan for SEMP for future phases.
b. Develop management structure for the post-PD phases.  Already in the plan.

2.2 Keck Personnel Changes
The Observatory FY09 planning process resulted in a number of changes to the available versus planned hours for Keck personnel.  These changes are summarized in the following table.  The overall change is a reduction by 34 hours.  The plan needs to be made consistent with these changes.
	Name
	KAON 574 Plan (hrs)
	WMKO FY09 Plan (hrs)
	New – Old Plan (hrs)

	Adkins
	524
	524
	0

	Bell
	608
	781
	173

	Chin
	238
	438
	200

	Chock
	121
	121
	0

	Contract Admin
	44
	44
	0

	Johnson
	0
	300
	300

	Johansson
	2070
	1200
	-870

	Kissner
	141
	141
	0

	Le Mignant
	1841
	1710
	-131

	Medeiros
	508
	315
	-193

	Mogenson
	30
	198
	168

	Morrison
	760
	1067
	307

	Nance
	488
	120
	-368

	New Facilities Eng
	0
	340
	340

	Neyman
	1763
	1950
	187

	Panteleev
	200
	200
	0

	Tyau
	430
	430
	0

	Wetherell
	935
	858
	-77

	Wizinowich
	933
	983
	50


In addition some changes will need to be made for the actual availability of personnel in FY08 as shown in the following table.

	Name
	KAON 574 Plan (hrs)
	Actual Availability (hrs)
	Availability – Old Plan (hrs)

	Adkins
	292
	
	

	Bell
	0
	0
	

	Chin
	0
	0
	

	Chock
	29
	
	

	Contract Admin
	18
	
	

	Johnson
	0
	
	

	Johansson
	432
	330
	

	Kissner
	57
	
	

	Le Mignant
	603
	360
	-243

	Medeiros
	0
	0
	

	Mogenson
	0
	0
	

	Morrison
	55
	
	

	Nance
	0
	0
	

	New Facilities Eng
	0
	0
	

	Neyman
	609
	609
	

	Panteleev
	0
	0
	

	Tyau
	69
	69
	

	Wetherell
	0
	0
	

	Wizinowich
	376
	376
	


2.3 Caltech Personnel Changes
Jeff Zolkower was to have been the mechanical engineer for the wavefront sensor assembly design work at COO, but his recent promotion no longer makes him available.  He will be replaced with a TBD new hire at COO.

Matthew Britton was to have played roles in the wavefront sensor assembly design as well as in systems engineering.  His recent departure requires that we consider redistributing his work to others at COO including Dekany, Velur, Hale and Bouchez, and potentially others at WMKO or UCO.  In addition, COO will be looking at whether a new hire is appropriate.

 The plan needs to be updated to take into account the above changes.

 2.4 New Laser Procurement Options
Subsequent to our SEMP plan for the development of the laser several recent changes have occurred: a company is incorporating to commercialize the SOR laser for astronomical LGS applications, ESO will be putting out a request for tender for their four LGS system.  A mutual desire has been expressed between ESO, TMT, GMT and Keck to collaborate on laser procurement and a white paper has been submitted to the NSF.  Our plan needs to be reviewed and likely changed in light of these developments.

The following is the outline for a new laser schedule:

· PM Risk Reduction

· Collaboration discussions (PW)
· Submit NSF white paper (PW)
· Determine collaborative path forward

· Maintain collaboration

· ESO laser contract milestones

· Laser PD contract RFQ issued 

· Laser PD quotes received

· Laser PD kick-off meetings Dec/08

· Laser PDR Aug/08

· Laser system contract kick-off meeting Dec/09

· WMKO laser PD activities (presumably similar activities at collaborators)

· Provide input to ESO requirements 

· Review RFQ responses (PW,SA,JC)

· Determine whether US-funded PD through ESO or WMKO (PW)

· Place US PD contract (PW,SA)

· US PD kick-off meeting

· ESO PD kick-off meeting

· US PDR participation (PW,SA,JC,KG)

· ESO PDR participation (PW,SA,JC,KG)

· Contracting recommendation (PW,SA,JC)
2.5 New Guidelines and Directions

The Directors and SSC co-chairs met on 7/31/08 to develop guidelines and direction for the NGAO team.  The resultant document was provided to the NGAO Project Manager on 8/14/08.  The directions provided a cost cap of $60M for the project including science instruments and contingency (in then year dollars) from the start of the system design through completion.  The directions also requested a NFIRAOS cost comparison report at the 11/3/08 SSC meeting and an internal review of the build to cost concept no later than the April 2009 SSC meeting.  
The following implications on the PD phase can be derived from these new directions and additional discussions:

· A phased implementation report is no longer required at the 11/3/09 SSC meeting.  However, we will still need to do some of this work to respond to the SDR reviewer and SSC concerns.
· We already have the NFIRAOS cost comparison in the replan prior to the November SSC meeting, as a result of the SDR reviewer recommendations.
· A new internal build to cost review is required prior to April 2009.  
· The cost cap is lower than the combined cost of the $1.2M actual cost of the system design, the $42.2M (in FY08$) NGAO budget presented at the SDR and the proposal instrument budget of $20M (in FY06$).  Verbal guidance from the Directors is that we should assume 5% inflation.
· The cost cap will require additional work during the PD phase to identify ways to reduce costs including science based reductions in requirements and capabilities.
· The science return versus dollars will be evaluated within the cost capped system.  A complete system should therefore be provided within the cost cap and the scientific capabilities of the system should not depend on future upgrades.
· We need to develop better costs for the instruments and therefore designs.  This will require some of our preliminary design resources. 
· We can assume the funding is there when we need it when developing “then year dollar” budgets.  Funding contingency does not need to be included in our capped budget. 
We could (and may have to) consider extending the PD phase in order to have enough funds or schedule to address these new directions.  However, the impact of such delays is more serious given the “then year dollars” cap. 
3. Changes to Plan
WBS 1.3.2 PD Phase Management
	WBS 1.3.2.
	Task Name
	Reason for Change
	Change

	1.1.1
	Replan based on SDR
	Insufficient hours assigned?
	Extend end from 5/9 to 8/20/08.  Increase Wizinowich from 18 to 58h overall

	1.1.1.1
	Response to SDR Report
	New sub-task
	8h Wizinowich, 2h Dekany, 2h Gavel

	1.1.1.2
	Response to SSC Minutes
	New sub-task
	4h Wizinowich

	1.1.1.3
	Replan KAON
	New sub-task
	24h Wizinowich, 4h Dekany, 4h Gavel

	1.1.1.4
	Replan MS Project Plan
	New sub-task
	22h Wizinowich

	1.1.2
	Phased Implementation Planning
	SDR panel recommendation response 10 (from section 2.1)
	New task & sub-tasks inserted between 

	1.1.2.1
	Plan to address Phasing & Descope Options
	Define approach & get approval
	New task inserted. 16h Wizinowich, 2h Dekany, 2h Gavel

	1.1.2.2
	SDR Proposed System 
	Proposed task
	New task inserted. 16h Wizinowich

	1.1.2.3
	SDR Proposed System Staged Implementation
	Proposed task
	New task inserted. 16h Wizinowich

	1.1.2.4
	Keck AO Upgrade Option
	Proposed task
	New task inserted. 8h Wizinowich

	1.1.2.5
	Descope Options
	Proposed task
	New task inserted. 16h Wizinowich.

	1.1.2.6
	Cost Savings Options
	Proposed task
	New task inserted. 8h Wizinowich, 8h Gavel

	1.1.2.7
	Phased Implementation WFE budgets
	Proposed task
	New task inserted.  Add 40h Dekany from 7/21 to 8/30/08

	1.1.2.8
	Phased Implementation Report
	Written report & presentation to Directors & SSC
	New task inserted.  16h Wizinowich, 4h Dekany, 4h Gavel

	2.2.1
	Meeting Participation
	Zolkower availability
	Replace Zolkower 100h with new ME

	1.3
	Cost Estimation
	Needs to be addressed earlier in some ways & needs a higher profile
	New task inserted.

	1.3.1
	Cost Estimation: NFIRAOS Cost Comparison
	SDR panel recommendation response 11b.
	New task inserted.  Add 48h for Dekany; 8h each for Johansson, Neyman, Gavel, Velur; 16h for Wizinowich.  Period = 8/15 to 9/30/08.

	1.3.2
	Cost Estimation: SEMP
	
	Moved from 1.3.1.2

	1.3.4
	Cost Estimation: SEMP
	Britton & Zolkower availability
	Replace Britton 15h & Zolkower 15h with new ME

	2.1
	Executive Committee
	EC replaced with senior management team
	Replace “Executive” with “Senior Management” at this level and sub-levels

	2.1.1.3
	Implement Full-time Systems Engineer
	SDR panel recommendation response 6c. 
	New task inserted. 10/1/09-1/29/10.  Wizinowich 24h.

	2.3.2
	Director Telecon #2
	Extra telecon
	Inserted June 9 telecon

	5.2.4
	Identify Long Lead Procurements
	SDR panel recommendation response 5e. 
	New task inserted.  Wizinowich 20h.  10/5-11/27/09.

	6.8
	PDR
	Britton & Zolkower availability
	Assign Britton 8h to new ME; remove Zolkower 8h.


WBS 1.3.3 Systems Engineering

	WBS 1.3.3.
	Task Name
	Reason for Change
	Change

	1.1.1.5
	L’-band Imaging
	SDR panel recommendation response item 3.
	New task inserted.

	1.1.2.10
	D-IFS Science Case & Trades
	SDR panel recommendation response item 7.
	New task inserted.

	1.3.4
	Science Implications of Phased Implementation
	To support phased implementation per SDR panel recommendation response item 10.
	New task inserted.

	
	
	Cancel or postpone something to allow Max to work on the above
	

	2.3.1
	FRD release 1
	Transfer to make Dekany available elsewhere
	Reassign Dekany 30h to ?

	3.1.3.1.2
	Improved Bandwidth Model
	Britton unavailable
	Reassign to Gavel

	3.1.3.1.3
	Improved Atmospheric Dispersion Model
	Britton unavailable
	Reassign to Bouchez

	3.1.3.1.4
	Other
	SDR panel recommendation response item 4b.


	Replace “Other” with “NFIRAOS Budget Comparison”
Reduce Dekany 76h to 48h & add 32h Neyman.  Period = 10/1 to 11/14/08 (was 5/4-6/24/09)

	3.1.3.1.5
	Determine Additional Performance Modeling or Anchoring
	SDR panel recommendation response item 4a.


	New task inserted with 10h of Dekany.  11/17-11/21/08.

	3.1.3.1.6
	Perform Additional Performance Modeling or Anchoring
	SDR panel recommendation response item 4a.


	New task inserted.  40h Neyman & 20h Dekany.  10/5-11/27/09.

	3.2.2
	Performance vs TT NGS Report
	Descope to make Dekany available elsewhere
	Reduce Dekany 80h to 40h

	3.1.3.2.2
	Additional Science Case Analysis
	Descope to cover WFE analysis for phased implementation
	Reduce Dekany 48h to 8h.

	3.1.3.2.3
	Evaluate Performance Implications of Phased Implementation
	To support phased implementation per SDR panel recommendation response 10.  Consider replacing 3.1.3.2.2 Additional Science Case Analysis with this.
	Covered under Phased Implementation Plan.

	3.1.3.2.4
	Laser Return Evaluation
	SDR panel recommendation response 5a.
	New task inserted.  16h Dekany.  12/1-12/12/08.

	3.1.4.1
	Develop Astrometric Budget Tool
	Britton unavailable
	Transfer to Jessica Lu

	3.1.5.1
	Observing Efficiency Tool
	Le Mignant availability
	Postpone or transfer task.

	4.1.3
	D-IFS Number versus Sensitivity Trade Study
	SDR panel recommendation response item 7.
	

	4.2
	Software Architecture
	Johansson availability
	

	4.3
	Control Systems Architecture
	Johansson availability
	

	9.1.1
	Risk Assessment v1
	Descope/transfer to make Dekany available elsewhere
	Transfer Dekany 20h to Gavel

	9.2.1.1
	Support/Monitor Profiler Implementation
	Transfer to make Neyman available elsewhere
	Look at transferring some of Neyman 180h to others?

	9.2.2.1
	Prototype NIR TT sensor
	Britton & Zolkower availabilty
	Assign Britton 140h & Zolkower 130h to new ME

	9.2.3
	On-Sky and Lab Demonstration Coordination 
	SDR panel recommendation response item 4c.
	New task inserted.  Gavel lead.

	9.2.3.1
	Define Demonstrations
	
	New task inserted.  12h Gavel, 4h Wizinowich. 7/15-8/29/08.

	9.2.3.2
	Analyze & Document Demonstration Results
	
	New task inserted.  20h Gavel, 20h Wizinowich.  10/1/08-9/30/09.


WBS 1.3.4 AO System Design

	WBS 1.3.4.
	Task Name
	Reason for Change
	Change

	2.5.1
	LGS WFS Assembly – review concept
	Zolkower, Britton & Johansson availability
	Assign Britton 40h & Zolkower 40h to new ME     

	2.5.2
	LGS WFS – develop WFS O-M
	
	Assign Britton 140h & Zolkower 140h to new ME

	2.5.3
	LGS WFS – identify issues
	
	Assign Britton 72h to new ME

	2.5.4
	LGS WFS – develop OSM OM
	
	Assign Zolkower 20h to new ME

	2.5.5
	LGS WFS – pkg & model
	
	Assign Zolkower 80h to new ME

	2.5.6
	LGS WFS – background model
	
	Assign Britton 80h to Velur

	2.5.7
	LGS WFS – motion control
	
	Assign Johansson 80h to Wetherell

	2.5.8
	LGS WFS – risks
	
	Assign Britton 26h & Zolkower 27h to new ME

	2.5.9
	LGS WFS – integration plan
	
	Assign Britton 25h & Zolkower 25h to new ME 

	2.5.10
	LGS WFS – document
	
	Assign Zolkower 80h to new ME

	2.6
	NGS WFS/TWFS Assembly
	Velur & other availability
	Delay start from 4/16 to 9/15/08

	2.6.1
	NGS WFS/TWFS Assembly – review concept
	Zolkower & Johansson availability
	Assign Britton 20h & Zolkower 20h to new ME

	2.6.2
	NGS assly – WFS OM
	
	Assign Zolkower 100h to new ME

	2.6.3
	NGS assly – FSM compliance
	
	Assign Zolkower 50h to new ME

	2.6.4
	NGS assly – pkg &model
	
	Assign Zolkower 58h to new ME

	2.6.5
	NGS assly – motion control
	
	Assign Johansson 28h to Wetherell

	2.6.7
	NGS assly – alignment compliance
	
	Assign Zolkower 16h to new ME

	2.6.8
	NGS assly - document
	
	Assign Zolkower 28h to new ME

	2.7.1
	LOWFS Assembly – review concept
	Zolkower, Britton, Dekany & Johansson availability
	Assign Zolkower 32h to new ME

	2.7.2
	LOWFS – optimum dithering
	
	Assign Britton 40h to Velur.  Reduce Dekany from 36h to 0h; increase Hale by 4h. 

	2.7.3
	LOWFS – unit OM design
	
	Assign Zolkower 96h to new ME

	2.7.4
	LOWFS – OSM OM design
	
	Assign Zolkower 80h to new ME

	2.7.6
	LOWFS – pkg & model
	
	Assign Zolkower 80h to new ME

	2.7.7
	LOWFS – thermal model
	
	Assign Zolkower 40h to Bouchez

	2.7.8
	LOWFS – motion control
	
	Asign 120h Johansson to Wetherell

	4.2.1
	AO Sequencer: Architecture
	Johansson availability
	Transfer 20h of Johansson 80h to Morrison

	4.2.3
	AO Sequencer SW Module Design
	Johansson availability
	Transfer 15h of Johansson 30h to Morrison

	4.8
	Acq, Guiding & Offloading Control
	Johansson availability
	Transfer all 140h of Johansson to Stomski


WBS 1.3.5 Laser System Design

	WBS 1.3.5.
	Task Name
	Reason for Change
	Change

	2
	Laser
	New laser options
	

	3.5
	LLF Electrical Design
	Personnel availability
	Transfer Wetherell 100h to Chin

	4.1.2
	Safety Algorithms, Diagrams & Dataflow
	Personnel availability
	Transfer Wetherell 20h to Chin

	4.1.3
	Safety Communication Protocols & Methods
	Personnel availability
	Transfer Wetherell 20h to Chin

	4.1.4
	Safety Performance Estimate
	Personnel availability
	Transfer Wetherell 20h to Chin

	5.1.1
	LSC Software requirements & interfaces
	Johansson availability
	Transfer Johansson 40h to Morrison

	5.1.2
	LSC Sequencer Software
	Johansson availability
	Transfer 60h of Johansson 80h to Morrison

	5.1.3
	LSC Motion Control SW
	Only Morrison on task
	Put Morrison as lead

	5.1.4
	LSC Device Control Software
	Personnel availability
	Shift start date from 8/3 to 9/14/09.  Put Morrison as lead

	5.2.3
	LSC Device Control Hardware
	Wetherell availability
	Shift start date from 5/25 to 10/1/09

	
	
	
	

	
	
	
	


WBS 1.3.6 Science Operations Tools Design

	WBS 1.3.6.
	Task Name
	Reason for Change
	Change

	1.4.1
	Alarm Handler & Troubleshooting Common Structure
	Johansson availability
	Transfer Johansson 50h to Morrison

	2.1.2
	
	
	

	2.1.2
	UI Command Interface to MCS
	Johansson availability
	Transfer Johansson 40h to Morrison

	2.1.3
	UI Command Interface to Pre- & Post-Obs Tools
	Johansson availability
	Transfer Johansson 20h to Morrison

	2.2.2
	Setup UI Common Structure
	Johansson availability
	Transfer Johansson 30h to Morrison

	2.3.1
	Observations UI Common Structure
	Johansson availability
	Transfer Johansson 60h to Morrison

	2.3.2
	Acquisition & AO Control UI
	Johansson availability
	Transfer Johansson 10h to Morrison

	
	
	
	


WBS 1.3.7 Telescope & Summit Engineering Design

	WBS 1.3.7.
	Task Name
	Reason for Change
	Change

	4
	OSIRIS Modifications
	Wetherell availability
	Transfer Wetherell 40h to Tolleth

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


WBS 1.3.8 Telescope Integration & Test

	WBS 1.3.8.
	Task Name
	Reason for Change
	Change
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