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Instrumentation and Controls  Overview
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• All instrumentation 
is located in the 
solenoid and Cryo
Control Reservoir 
(CCR)

• Controlled and 
monitored by PLC 
control system

• PLC and 
instrumentation 
racks contain all the 
required 
instrumentation 
and control devices 
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Instrumentation Rack #1  Layout – Front View
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• Rack #1 19 in. W x 44U H
• Front view diagram shows 

instrumentation to 
control/monitor 
– Temperature sensors
– JT valves motors
– Liquid levels
– MPS Current 

• Numbers next to brackets 
refer to components 
detailed in parts list

• Numbers within 
parenthesis represent 
quantity per component

Constant Current 
Source boards to 
power temperature 
sensors 

LHe and LN2 level 

MPS Controls

Valve control panels

Motor Controller Relay board

Signal conditioners

24 VDC and 5 VDC power supplies 
and breakers 
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Instrumentation Rack #1 Layout – Rear View 
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• Rear view of rack shows terminal 
blocks locations 
– PLC connections 
– Temperature sensors, load  

sensors
– Valve controls
– Heat exchanger 

• Terminal Strips grouped by 
– PLC module type

– Type of sensor 

– Type of instrumentation

– Sensor location

PLC modules 
terminal strips

PLC relay and 
watchdog timer

CCR terminal 
strips

Heat Exchanger 
terminal strips

Magnet 
terminal 
strips

Example of terminal strip group for 
magnet's temperature  sensors

MPS 
terminals
strips



610/20/2020

Instrumentation Rack #1 Layout – Frame
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• Drawing provides 
detailed 
information about 
location of rails and  
control instruments 
in rack

• Facilitates 
installation
– Panels for devices, 

controllers, and 
boards

– Rails for terminal 
blocks

Front View Rear View
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Instrumentation Rack #2 Layout – Front View
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• Rack #2 19 in. W x 44U 

• Shown in front view 
– JT valves macro sensors

– Signal conditioners 
backplanes

– Signal conditioner breakout 
boards 

– Breakers to protect 
instrumentation in rack

JT valve macro 
sensors 

Signal 
conditioner 
breakout 
boards

Signal 
conditioner 
modules

Signal 
conditioner 
backplane

Signal 
conditioners

Breakers
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Instrumentation Rack  #2 Layout– Frame
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• Rear side of rack #2 is 
empty and available 
for possible needed 
instrumentation

• Drawing provides 
detailed information 
– Location of rails and  

control instruments 
– Rack dimensions

• Facilitates installation 
– Rails for JT valve macro 

sensors
– Rails for signal 

conditioners board
Front View



910/20/2020

Instrumentation Racks – Current Status
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• Some components have been acquired, but not 
installed in rack #1

• Rack #1 is located in Test Lab next to magnet
– For first stage of testing (low current, 100 A), rack will stay 

next to magnet

– Final location will be in Hall A 

• Rack #2 needs to be acquired
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PLC Controls Rack Layout – Front Panel
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Primary PLC chassis

Remote #1 PLC chassis
with I/O modules

Remote #2 PLC chassis 
with I/O modules 

RS232-To-ControlNet modules 
used for communication 
between PLC and MPS

Secondary  PLC chassis

24 VDC and 5 VDC power supplies 
and breakers 

• Rack 19 in. W x 44U H 

• Will be located in Hall A 

counting house

• No PLC components will 

be installed in rear of rack

• All components drawn to 

1:1 scale to dimensions 

provided by vendor or 

manufacturer
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PLC Controls Rack Layout Frame – Front View
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• Frame drawing provides detailed 
information about location of rails 

• Facilitates installation of 
components
– PLC chassis 
– Communication modules
– 5 and 24 V power supplies

• Spaces between rails allow easy 
wiring access to PLC I/O chassis 

Front View
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PLC Controls Rack Layout – Current Status
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Current setup of SoLID PLC rack located 
in TED 1544   

PLC 
controller 
and comm. 
modules

Remote #1 
PLC chassis 
with I/O 
modules

Remote #2 
PLC chassis 
with I/O 
modules

• More PLC components need to 
be installed in PLC rack

• Currently PLC rack houses 
three PLC chassis 
– Primary PLC chassis : PLC 

controller, Ethernet, and 
ControlNet modules

– Two Remote I/O PLC chassis:
 Remote #1:  ControlNet (x1), digital 

input (x1), analog input (x5), analog 
output (x1), and relay (x2) 

 Remote #2:   ControlNet (x1), relay 
(x1), and analog input (x2) 
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Instrumentation and PLC Controls Racks – Frame
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Parts List 

Detector Support Group

• Detailed information of all instrumentation to be installed in PLC and instrumentation racks

Number 
linked with 
rack 
drawings, 
located 
next to 
brackets 
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Conclusions
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• PLC and instrumentation rack layouts completed
– Developed drawings critical for assembly of new racks

• Parts list for SoLID magnet control system generated
– Parts list provides information required for acquisition of 

instrumentation for SoLID magnet
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Thank You


