Proposed Intelligent Roof Controller for KELT-S

The need for an intelligent roof controller for a telescope at the SAAO site in Sutherland is important.  The remotely operated telescopes or robotic telescopes has to be protected in the event that control is lost or an external event such as bad weather or a power failure can result in the telescope being exposed to the elements. 

Such a failure can result in serious damage to the telescope and instrumentation in the building.

The SAAO has similar requirements for the telescopes that can be controlled remotely.  We have developed a system using a PLC to control the dome-shutters.  The use of a PLC has allowed us to add some additional control and safeguards to help make the system more robust.

Basic Operation

We have developed a communication protocol based on the Omron Host-link communication protocol that makes communication very easy.  There is only one command string and one status request string. This makes the communication between the control PC and the controller very simple.  The command string contains all the commands that can be issued and the user simply set and reset bits in this string to issue commands.  The status string returns all the status bits from the controller.  The control software then simply extracts the bits to determine the status of the sub systems. The communication between the PLC and the control PC is independent of the software running on the PLC.  Since it is not synchronised the control PC can request status at any instant and issue commands without concern regarding what the PLC is doing at the moment.  The Omron host-link communication protocol is very reliable and can work under extreme conditions.

Using the RS-232 link, the user can issue commands and request information from the controller.

Protection Functions

The controller monitors the communication with the control PC and if the control PC does not communicate with the controller for a set period of time the controller will shut the enclosure.  This is to ensure that the enclosure is closed if for example the PC crashes or the network fails and no communication is possible.

The controller also monitors a rain sensor and the status of the mains supply.  If the rain sensor is triggered the controller will close the roof regardless of what the control PC requests.  The controller will also close the roof if the mains power has failed for a set period of time.  The delay is to ensure that the system will wait for the generator to start and not close the enclosure during the short period that the power is off between a failure and the generator starting.  The delay cannot be made too long to ensure that the UPS has sufficient run time to allow the closure of the roof before the power to the PLC fails.

The PLC we use for these applications has 16 outputs and 16 inputs.  Some are used as shown in the block diagram but the others can be used for other applications like controlling lights and to monitor other devices.

The programming of the controller is done via the same RS-232 port and the software in the PLC can be modified very quickly if required.

Cost.

This is only an estimate of the cost.

PLC with I/O modules and power supply.


R4000-00

System Power supply and hardware



R2000-00

The above costing includes the hardware, programming, testing, installation and commissioning.

We will supply you with a document outlining the communications protocol.  We will also develop a Labview diagnostic program that can be used to test the controller system.

