TCS3 Conceptual Design


1. Schedule, Tasks, and Budget
The TCS3 project is organized as a series of Tasks. A schedule, overview of the tasks, and budget is summarized below.

1.1 Schedule
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Originial Schedule Year 3 (5 months)

Prelimiary Design (2 months)

Procurement (4 months)

Development and Testing (10 months)

Observatory Preparation (3 months)

Installation at observatory (3 months)

Testing and Engineering runs (3 months)

Operational shakedown ( 6 months)

Task Milestones

0. Project Overview - May 22, 2003

1. Conceptual Design - Aug, 2003

2. Build TCS3 Computer, controller, t3 

electronics, servo simulator

3. Encoder Replacement

4. Install MCC replacement at summit.

5. Prototype & Build TO Panel

6. TCS1-TCS3 switch (Drive RA, Dec, and 

Dome, and Shutter)

7. RemoteGUI

8. Daytime Test & Servo Tuning

9. Night Engineering (Pointing Run)

10. Remove TCS1

Milestones Achieved

April 2000 - Started writing description of work 

estimating cost, manpower, and 

requirerments for upgrade. Document revised 

numerious times. Eventually it was submitted 

as proposal to NASA on June 2001

Grand Awarded June 2002

Project Started - May 2003

TCS Programmer Hired - May 2003 to Oct 2005

Project Overview Presented to IRTF

2004 2005 2003

Year 1 Year 2


1.2 Task List

1 
Task: Conceptual Design.


Project Man-months: 3
(Jun-Aug 03)


Major Milestone: Present Conceptual Design.

2. 
Task: Build TCS3 computer, servo controller, and servo simulator.


Purchase Servo controller (RA, Dec, Dome).


Purchase Computer System (2 each, summit & hilo Lab/spare system)


Purchase TCS3 Equipment Rack and accessories.


Design/Build T3 Electronics interface


Implement Servo Simulator (Lab test motors)


Develop TO Panel prototype


Project Man-months: 9 (Sept 03 – May 04)


Major Milestone: Control simulated HA, Dec motors using computer, controller, and T3 electronics.

3. Task: Encoder Replacement.
Install new absolute encoders.

Install new incremental encoders.

Read the current Dome scanner.


Install computer system at summit.


Acquire encoder data into T3 applications.

Project Man-months: 6  (Oct 03 – Mar 04)


Major Milestone: TCS3 computer system provides HA, Dec, Dome encoding information.

4
Task: Install MCC replacement at summit.


Prep TO area for new T3 Displays and TO Panel. (Preliminary task).

Purchase Facility IO hardware


Develop Facility IO software


Install Facility IO at summit.


Develop MCC replacement T3 Display 1 & Display 2 GUI.


Switch non critical MCC Functions to TCS3


Project Man-months: 6 (Jan – Jun 04 )


Major Milestone: TCS3 used in operations (replacing some non critical MCC functions).

5
Task: Prototype and Build TO Panel


Development of TO Panel prototype (Preliminary task sept 03 – mar 04 )


Construct the TO Panels (2 each, summit and development system).


Install TO Panel at summit.


Project Man-months: 3  (Apr-Jun 04)


Major Milestone: TO Panel completed.
6
Task: TCS1-TCS3 Switching.


Install tcs1/tcs3 switch over Hardware.


Develop switch over procedures.


Switch & test Dome control.


Switch & test HA, Dec Axis Control.


Install new Shutter JBox and control using MCC Display.


Project Man-months: 4  (Jul – Oct 04)


Major Milestone: TCS3 Drives RA, Dec, and Dome successfully
7.
Task: RemoteGUI

Purchase computer for portable T3 interface.

Implement RemoteGUI software.

Project Man-months: 3 (Oct – Dec 04)


Major Milestone: RemoteGUI completed.

8.
Task: Daytime Test


Schedule Engineering (Daytime) Test:


Switch from TCS1 to TCS3. Test HA, Dec, Dome control.


Project Man-months: 3  (Jan-Mar 05)

Major Milestone: RA, Dec, and Dome servo performance is acceptable.
9.
Task: Night Engineering 


Pointing calibration: Take pointing data, reduce, and input into TCS.


Project Man-months: 1 (Apr 05)


Major Milestones: TCS3 pointing is calibrated.

10.
Task: Remove TCS1 


Decommission TCS1


Remove TCS1 equipment.


Remove TCS1-TCS3 Switching equipment.


Remove TCS1 APE and install new T3 absolute encoders.

 
Remove TCS1 inc encoders, and relocate T3 inc encoders.


Project Man-months: 3 (Aug-Oct 2005)


Major Milestones: TCS1 is removed from IRTF.

1.3 Budget
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Awarded $300,000.00 $322,000.00 $72,000.00

Computer & Servo Simulator $44,500.00

T3 Electonics $12,000.00

Encoder replacement

Absoute $21,000.00

Incremental $21,700.00

MCC Replacement $33,000.00

Prep TO area

TO Panel + prototype. 

Facility IO $14,000.00 $11,000.00

Software Development

Consulting $24,800.00

Applications $5,000.00

TCS1-TCS3 switching $20,000.00

RemoteGUI $6,000.00

Remove TCS1 $15,000.00

14Supplies $820.00 $1,000.00

15misc $2,000.00 $5,000.00

Personnel

16Software Engineer $104,500.001 yr $109,800.001 yr $54,900.006 mon.

17Electronic Engineer $13,364.801 mon. $53,459.204 mon

18Electronic Technician $0.00 $106,214.401 yr.

19Facilities/Admministrative Cost $7,782.00 $230.00 $123.00

Total $299,466.80 $317,703.60 $70,023.00
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