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1.0
Description
The Gemini Interlock System (GIS) is a Alan-Bradley PLC-based safety system with components mounted on the telescope structure which monitor many aspects of the overall system from a safety standpoint.

The system is implemented as follows:

· systems continually send a subset of their state, refered to as “events”, to the GIS

· the GIS listens to “events” originating from outside the GIS

· the GIS performs logical operations on these inputs to generate a set of outputs

· these outputs, refered to as “demands”, are sent to the systems outside of the GIS

· when a system receives a “demand” it puts itself in a safe condition, or prohibits movement of one or more actuators

The intent of the GIS is to provide a way of locking out systems when the reason for the lockout originates from outside that system.

Note that there are other safety systems used within Gemini which are distinct:

1. The Emergency Stop System - this system, initiated by hitting any one of a number of “big red mushrooms”, is intended for life threatening situations. Hitting one of the mushrooms will trip a breaker removing power from the telescope and enclosure drives. In order to restart one will need to go to the electrical room and reset the breaker(s).

2. The Castell Key Safety System - this system, intended for critical procedures, consists of a number of physical keys. For instance, in order to remove the top end one wants the horizon altitude locking pins in. So there will be a key which is required to remove the top end but is only available when the correct locking pins are in.

3. Internal Safety Systems - these systems, which are internal to a particular system, are generally used to prevent damage by overdriving an actuator or to prevent a hazard. They should always be considered as an option rather than using the GIS in cases where the “event” and “demand” are within a system. For instance, overdriving a typical actuator will be prevented by the following series of checks (not all of these are always provided - depends on the cost and risk):

· software limit - the software will refuse to accept or generate a command which would go outside of the software limit

· soft limit - the software will be notified (e.g. by an encoder or switch) that the mechanism has gone outside of the software limit

· hard limit - independent of the software the mechanism will either stop by removing power to its actuator or only move in the direction from the hard limit to the soft limit.

· damper limit - if all else fails a damper which can take the full impact of the actuator and stop it is provided. This frequently requires clutches on the actuators to prevent destroying motors.

2.0 
Related Documents and Drawings
2.1 
ICD Drawings
(a)
90-GP-0001-0043, Electronic crate location   

3.0 
Physical System Interfaces
3.1
Mechanical Interface
There is one cable connecting the GIS and science instrument, carrying the demand and event signals. The standard cable will use military type bayonet circular connectors as specified below.  All connectors and cables need to be supplied by the work package except the Instrument Services panel connector.

Instrument Thermal Enclosure connector plate: 
MS3120F12-10S

Instrument Services connector plate: 


MS3120F12-10P  (Supplied by Gemini)

(These are also found with the KPSE prefix, i.e. KPSE 00F12-10S (or P).)

Cable connectors:   MS3126F12-10P ,  MS3126F12-10S.  (KPSE 01F12-10 P, S)

The default pinouts are, for the above connector:  (voltage levels are defined in sec. 3.3)

pin A:
Shield

pin B:
Plus 5

pin C:
Iso GIS Event

pin D:
Plus 5 Ret

pin E:
Iso GIS Event-not

pin F:
Plus 5

pin G:
GIS Demand

pin H:
Plus 5

pin J:
GIS Demand-not

3.2
Optical Interface - N/A

3. Electronic 

The signals shall be optically isolated TTL open collector type for outputs to the GIS and will be sourced by an open collector output from the GIS.  Gemini reccommends that the optical isolation be installed by the instrument builder inside the instruments’ thermal enclosure to avoid ground loops and antenaes.  A suggested circuit is attached.

3.4
Mass/Balance - N/A

3.5  
Thermal - N/A

3.6
Software/Control Function Interface 

3.6.1 Function of the Event Signal

Each science instrument shall generate a complementary pair of isolated open collector TTL signals, called an “event”, going from the science instrument to the GIS.  The event indicates that the science instrument has a fault and that the GIS should take action.  A typical use of this might be to prevent telescope motion if instrument access doors were open.  Each signal is represented with two lines, the signal and its complement.  Software shall check to ensure that the signals remain complimentary, and if not a fault may be deemed to have occurred. 

The event shall be interpreted by the GIS as follows:

	
	
	Event-not

	
	
	0
	1

	Event
	0
	Fault
	Clear

	
	1
	Event
	Fault


Clear - the GIS shall assume that there is no problem with the instrument

Event - the GIS shall assume that there is a problem an take appropriate action

Note: Each and every instrument must provide information on what action the instrument team believes is appropriate for the event

Fault - in the case of science instruments, as the signal is originating from a VME crate and could therefore be generated by having the crate powered off,  or having the crate rebooted, the GIS shall take no action if the Fault condition is registered. Although this does leave a loophole in the safety aspects - one could, for instance, slew the telescope with the instrument access doors open and the VME crate powered off - we believe this is preferable to having the telescope stop due to maintenance being done on an instrument which is off line

3.6.1 Function of the Demand Signal

Each science instrument shall accept a complementary pair of isolated open-collector TTL signals, called a “demand”, going from the GIS to the science instrument.  This demand indicates an emergency condition, and that the instrument should go to an idle or safe sate (defined by the instrument team).  When the instrument is later brought back up, it will be in an idle state, rather than trying to follow commands sent before the demand occurred. The instrument should not respond to commands until either a RESET or INIT command is received. 

A typical use of this will be to safe the observatory after one of the Emergency Stop mushrooms has been pushed. What we want to prevent is having mechanisms “remembering” what they were doing as the Emergency Stop was pushed, and then continuing once the Emergency Stop is reset. Each signal is represented with two lines, the signal and its complement. Software shall check to ensure that the signals remain complimentary, and if not a fault may be deemed to have occurred. 

The demand shall be interpreted by the Science Instrument as follows:

	
	
	Demand-not

	
	
	0
	1

	Demand
	0
	Fault
	Clear

	
	1
	Demand
	Fault


Clear - the instrument shall assume that there is no problem with the telescope system.

Demand - the instrument shall assume that there is a problem an take appropriate action

Note: Each and every instrument must provide information on what action the instrument team believes is appropriate for the demand

Fault - the instrument shall assume that there is a problem and take appropriate action. This condition will generally indicate that either there is a problem with the cable between the GIS and the instrument or the GIS is powered off. In either case the prudent choice is to safe the instrument.

3.7 Safety Issues - N/A
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Appendix A
Associated Interface Control Drawings
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