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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Non-Real-Time Control Electronics
WBS Element Number:
3.2.4.2
Work Package Lead:
Erik Johansson
Work Package Participants:
Jason Chin, Marc Reinig
1. Work Scope

WBS Dictionary Entry: 
Based on system requirements and in collaboration with the optical and mechanical designers, develop the electrical system requirements for supporting the optical bench including motors, shutters, filter wheels, and other robotic or remotely operable control stages and devices. Also, determine requirements for drive electronics and control boxes for these stages and the associated cabling, connectors, and interfacing. Also, determine the power requirements and design the control signal and power routing to meet overall system noise requirements (this is exclusive of real-time control and wavefront sensing, which is covered in a separate description). Collaborate with the software team to determine computer interface and operability requirements. Output is an electronic/electrical component and wiring layout, control box placement (in corroboration with the mechanical designer), power load analyses, specifications for components, and review/summary of vendor sources for the components.
Requirements: 

A. Science Case Requirements Document

B. System requirements Document

C. Functional Requirements Document
2. Inputs:
 
A. Science Case Requirements Document
B. System Requirements Document
C. Functional Requirements Document, v1.0

D. System Error Budget
E. KAON 499 System Architecture
F. Instrument Baseline Requirements Document

G. Input from the following teams:

· Opto-mechanical

· Non-RTC software

· WFS

· Operational tools

H. NGAO System Context Block Diagram
3. Products:

A. A revised WBS dictionary definition for this task.

B. A revision of the functional requirements pertaining to the non-RTC electronics.
C. A layout of subsystems and their locations

D. Block level diagrams for the following subsystems:

1) The AO supervisory control system and interfaces
2) The motion controller subsystem
3) The calibration/diagnostic subsystem 

4) The environmental subsystem
E. A Draft version of an interface control document.
4. Methodology:
 
A. Phase I, the FRD should be correct and concise so design can produce a clear set of requirements or flow down from higher requirements.  Requirements Review.

B. Phase II.  Based on the input from optical mechanical group, selection of a motion control system to meet the requirements.  Appendix 1.2
C. Phase III.  Conceptual design for subsystems for Appendix 1.1, 1.3 and 1.4.
D. Phase IV.  Generation of block diagrams for the non-rtc system.
E. Phase V.  Generation of power requirements including s/w and facilities.  This will be at a high level unless the subsystems and their interfaces are well defined.  This phase and its hours will heavily depend on the subsystems definition.  A draft list of subsystems is outlined in Appendix 1.5. This will be revised and updated during the design process.
5. Estimate of effort:

A. Phase I. 40 hours.  This is a risk as this phase heavily depends on the requirements and specifications of the needed devices for non-rtc electronics.

B. Phase II.  20 hours

C. Phase III.  40 hours

D. Phase IV.  40 hours

E. Phase V.  20 hours
Total: 160 hours.
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1.0 Draft Appendix: Documentation will be for the following systems

1.1 Supervisory Controller h/w
1.2 Motion Control System h/w (driven by KAON 499, WFE budget v1.26 Rich Dekany)

1.2.1 Computer control Device

1.2.2 Motion Controller Device

1.2.3 Power and amplifiers

1.2.4 Digital I/O and Analog I/O

1.2.5 Observing Mode Devices

1.2.5.1 K-Mirror (rot)

1.2.5.2 LGS sensor, filed rotation (rot)

1.2.5.3 LGS dichroic in/out (lin)

1.2.5.4 dNIRI and LOWFS dichroic in/out (lin)

1.2.5.5 LEGO block instrument fold mirror (rot)

1.2.5.6 ADC 

1.2.5.6.1 rotators (2 rot)

1.2.5.6.2 ADC removal and insertion (lin)

1.2.5.7 LGS WFS

1.2.5.7.1 LGS WFS field selection “FSM” (4 lin)

1.2.5.7.2 Lenslet x-y (2 lin)

1.2.5.7.3 Focus collimator (lin)

1.2.5.7.4 WFS CCD focus (lin)

1.2.5.7.5 WFS field stop (lin)

1.2.5.7.6 Pupil Lens (lin)

1.2.5.7.7 ND filter (lin)

1.2.5.8 LOWFS (3 copies)

1.2.5.8.1 Filter wheel (rot)

1.2.5.8.2 Field selection x,y,z (3 lin)

1.2.5.8.3 Mode selection tip-tilt and focus astigmatism

1.2.5.8.4 Pupil resampling

1.2.5.8.5 TBD

1.2.5.9 Truth WFS 

1.2.5.9.1 Filters (rot)

1.2.5.9.2 X, Y, Z and focus control (4 lin)

1.2.5.9.3 Pupil Sampling (2 lin)

1.2.5.9.4 FSM (4 lin)

1.2.5.9.5 Lenslet x/y (2 lin)

1.2.5.9.6 Focus Collimator (1 lin)

1.2.5.9.7 CCD focus (1 lin)

1.2.5.9.8 Field stop (1 lin)

1.2.5.9.9 Pupil Lens z (1 lin)

1.2.5.9.10 Filter ND (1 lin)

1.2.6 Calibration /Diagnostic Mode Devices

1.2.6.1 Calibration lamps

1.2.6.2 Flat Screen 

1.2.6.3 Integrating sphere

1.2.6.4 Interferometer

1.2.6.5 Point sources for NGS focus; fibers?

1.2.6.6 Point sources for LGS Focus; fibers?

1.2.6.7 ND filter (rot)

1.3 Calibration and Diagnostic System h/w (driven by FRD)

1.3.1 Generation of point sources

1.3.2 Remote Video camera monitoring system

1.3.3 Accelerometers?

1.3.4 Alarm Handler controller

1.3.5 Telemetry Server

1.4 Environmental Control and Measurement System (h/w) (driven by environmental budget?)

1.4.1 Computer/control system.
1.4.2 Measurements and Control

1.4.2.1 Temperature

1.4.2.2 Humidity

1.4.2.3 Background radiation sensor

1.4.2.4 Particulates

1.4.2.5 Vibration

1.4.2.6 Glycol Flow Sensing

1.4.2.7 Particulate Sensing

1.4.2.8 HEPA and fan control

1.5 Interfaces for the Supervisory controller

1.5.1 HOWFS
1.5.2 PSF Camera

1.5.3 TWFS

1.5.4 LOWFS

1.5.5 Wavefront Processor(s)

1.5.6 Data Archiver

1.5.7 Motion Control System

1.5.8 Calibration and Diagnostic Systems

1.5.9 LGS Facility

1.5.10 Atmospheric Monitor

1.5.11 Environmental Control and Measurement System

1.5.12 Safety System

1.5.13 Drive and Control System
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