STATEMENT OF WORK

A. [bookmark: _GoBack]Review and assess the USNO 26ENGStudy-2151119 -REV C automation study.  Using study and discussion with AD astronomers and engineering technicians finalize an electro mechanical hardware refreshment plan.

1. Use plan direction given on pg. 29(dec) and pg. 30 (ra) of the study for motor gearbox configuration solution.
2. A single servo motor/gearbox combination will be used on both Ra and Dec axis.  Closed loop servo control using Gali/ 4060 with BISS encoder readout.  2- Renishaw encoders A-9763-0180 RTLA-S 1BOOMM with 2- RL26BET050B30F RESOLUTE ETR BISS 50NM26BIT 3.0M FL RTLA read heads and associated cabling and installation materials to be provided by contract.  Appropriately sized servo controllers will be supplied.
a. Installation of motors, clutches, brakes, and encoders to be done by USNO Instrument shop.
3. Suitably sized breakaway coupling of the type R & W brand SK3 or equivalent to provide safety release and detection in the event of motion interference. A suitably sized power off safety break to limit telescope motion in the event of clutch release shall be provided between clutch coupling and drive gears for each axis.  The purpose is to restrain telescope motion after clutch release.  All appropriate hardware, switches, and circuitry to be included as well as trip state notification fed to Gali/.
a. Installation of mechanical components at USNO to be done by AD Instrument shop.
b. Contractor to provide all electromechanical components, and engineering required to  
select appropriately sized components.
 c. Contractor responsible for shipping costs.

B. Provide engineering, procurement, and fabrication of control panel including all components, cabling, and steel electrical enclosure.

1. Design and fabricate Gali/ programmable logic controller interface electronics cabinet and cabling.  Provide spreadsheet documentation.
2. Include travel limit switch input (safe operating zones), horizon limit switch (tilt type), and pier avoidance wiring input.  All switches will be provided and installed by USNO.  Contract requires switch interface connections and documentation to Gali/ PLC within control cabinet.
3. Provide a remote hand block connected by wire for manual operation of the telescope inside the dome.  Buttons to include Ra and Dec motion both high and low speed.  Both directions of dome rotation and floor movement switches should be included.  Control relays and interlock logic will remain from existing dome and floor system.  New hand block should trigger those existing circuits for dome and floor.
4. Provide documentation including wiring diagrams and component manuals, and GAUL program source code.
5.  Contractor responsible for shipping costs to USNO.

C. Assist in final component connection, system startup, servo tuning and control code optimization.

1. Work to be completed after major mechanical component installation by USNO.  On site work scheduling to be coordinated with USNO Instrument shop. All travel expenses are included in the contract price.
2. Onsite initial power up and motion control system debugging is included in the contract.  Hand block must be operational as well as computer initiated Ra and Dec axis movement .
3. Responsible to confirm closed loop PLC motion control is operational.
4. The contractor will set initial servo tuning values and provide introductory instruction for further optimization.

