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This note summarizes the controls requirements for the power supply circuits in both the injection and extraction lines. The information in this document is taken from the following notes:
· 1531-v3 Magnet and Instrumentation Counts for Nova Recycler Upgrade   David E. Johnson et al.
· 4563-v1 Nova transfer line simulations-part 1:New extraction line                MeiQin Xiao
· 3016-v1 Recycler and Main Injector Injection Line for the Nova Project        David E. Johnson
These documents provide the magnet types and number of supplies and operational scenarios required for each line. The information is summarized below:
Injection Line
· Injection kicker interface
· Powered Dipoles
· 1 - V848 -  ADCW switch magnet – 15 Hz resonant power supply and controls.
· 1 - LAM102 -  MLAW DC powered Lambertson  - New DC power supply and controls.
· Powered Quadrupoles
· 6 – SQA quadrupoles  already installed in MI8 line (847 – 852) . These will continue to run DC. No new power supplies or controls needed.
· Trim Dipoles
· 8- Dipole trims (846-853)  .  Correctors at 846,847,848 exist and no new power supply or control needed.  Correctors 849-853 are new and will be ramped to compensate for MI stray magnetic field while MI is ramping.  Five  new ramped power supplies and control channels needed for magnets at 849-853.
· Trim Quads
· Before switch magnet
· 3 trims at 846,847,848 to ramp at 15 Hz. Three new ramped power supplies and control channels are needed.
· After switch magnet
· 5 quad trim circuits (each with 2 MQT magnets) to run DC  (or ramped on event)      

Extraction Line
· RR extraction/MI Injection kicker interface
· Powered Dipoles
· 2 – ADCW magnets connected to a single supply -  NEW DC SUPPLY
· 1 – LAM232 -  MLAW Lambertson  -   NEW DC SUPPLY
· 1 – LAM306 – ILA Lambertson  - NEW DC SUPPLY
· Trim Dipoles
· 5 trim dipole channels  -Run DC  
· Trim Quads
· 4- MQT trim (8 magnets)  circuits – RUN DC
RR-10 Reconstruction
· Trim Dipoles
· Existing trims H102,H104,V101,V103 
· No new power supplies or control  channels needed
RR-30 Reconstruction
· Trim Dipoles
· Existing trim location:                   H302,H305,H307,H308, V301,V303,V305, V307 
· New (relocated)trims locations       H302,H304,H306,H308, V301,V303,V305,V307
· No new power supplies or control channels needed 

Control  Modules Required 
· Injection Supplies
· Interface for injection kicker (46x card)
· Interface for switching magnet supply (46x card)
· Interface for DC Lambertson supply (46x card)
· One 453 ramp card for three 15 Hz trim quads
· Two 453 ramp card for five DC quad trims
· Two 453 ramp cards for five dipole correctors in P8_RR (849-853)
· Extraction Supplies
· Interface for extraction kicker (46x card)
· Interface for injection kicker (46x card) 
· Interface for dog-leg magnet supply  (46x card)
· Interface for MLAW Lambertson supply  (46x card)
· Interface for ILA Lambertson supply (46x card)
· One 453 ramp card for four  trim quads
· Two 453 ramp cards for five dipole correctors
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