OPERATING MODE CONSIDERATIONS


The SNS Accelerator will operate in a number of different “operating modes.”  A mode is defined in terms of the location to which beam is delivered, and its power.  Different modes require the accelerator, controls, protection and personnel safety systems to be configured in different ways. Certain operations are allowed in some modes, and disallowed in others. Some special modes will apply only during the installation, testing and commissioning phases of the project. 


An operator first selects a desired mode of operating; and only after the accelerator has been configured accordingly (either under operator or program control) is “Run Permit” given to allow beam operation. The operator is informed of the selected mode and the status of all conditions required to satisfy that mode with a control room status display.


In general, transition between modes is operator initiated, and requires that the beam be shut off.  Some exceptions may exist, where transitions are quick and can be safely automated.


Table 1 shows some possible operating modes.  It is intended to clarify the concept, rather than to be exhaustive (or even correct!):

Table 1 – Proposed (preliminary) list of operating modes

Commissioning Modes


Low Power
Medium Power
High Power

End of DTL
CDL
CDM
CDH

End of CCL
CCL
CCM
CCH

Operating Modes


Low Power
Medium Power
High Power

HEBT Dump
OHDL
N/A
N/A

Injection Dump
OIDL
N/A
N/A

Extraction 1 Dump
OE1L
OE1M
OE1H

Target 1 
OT1L
OT1M
OT1H

Extraction 2 Dump
OE2L
OE2M
OE2H

Target 2
OT2L
OT2M
OT2H

Both Targets
O2TL
O2TM
O2TH


Note again that the names are not meant to be the final or correct names, and the choice of actual modes may be incorrect or incomplete. There may in fact be no need for the concept of “medium power.”  Beam Power is tricky to define for this purpose – it should be some combination of beam current and duty factor, although in some cases it is density that matters.


For each one of these modes, there is a list of conditions that must be satisfied. These conditions are best identified by subsystem.  Table 2 provides a very incomplete list.

Table 2 – Conditions that must be satisfied for each mode

Magnet Systems

Example Mode
DTL Magnets
CCL Magnets
SCL

Magnets
HEBT Magnets
Ring Magnets
RTBT Magnets

CDH
On
N/A
N/A
N/A
N/A
N/A

OE1L
On
On
On
On
N/A
N/A

OT2H
On
On
On
On
On
On

Vacuum Systems

Example Mode
DTL Vacuum
CCL Vacuum
SCL

Vacuum
HEBT Vacuum
Ring Vacuum
RTBT Vacuum

CDH
Good
N/A
N/A
N/A
N/A
N/A

OE1L
Good
Good
Good
Good
N/A
N/A

OT2H
Good
Good
Good
Good
Good
Good


There are similar tables for every subsystem.  These tables are themselves far more complex than shown here – in fact every device in every subsystem whose state is mode dependent needs to be included for every mode.  For examples, the HEBT Dipoles require definition for each mode; as do vacuum isolation valves, etc.


The SNS Integrated Control System knows these requirements, and will not permit beam until the status of all devices is as required by the mode definition selected by the operator. The equipment protection systems are also configured (masked) accordingly.  Moreover, the control system will not allow any operation that would violate the current mode definition. (e.g. attempting to insert a wire scanner when operating in a high current mode.)


The definition of an exhaustive list of modes, and of the complete device status requirements for each, comes from operational and safety considerations, and will follow.
































































