
 

 

 

 

3R VALVE 

OPERATIONS AND MAINTANCE MANUAL 

MARK ANTHONY BREWERY 

RW1 

 

 

 
July 2023 



 

Introduction: 

The following document is for 3R Valve installed December of 2023.  3R Valve 

supplied a (2) 10” ASR down the hole control valve with a fully automated control 

system.  The downhole control valve is NSF 61 certified and the control system is 

UL 508 certified.   

The downhole control was assembled with an internal spring to close the 

downhole control valve in case of a hydraulic failure.  

The downhole control valve opens and closes to achieve the following (in order of 

importance); 

1) Maintain positive well head pressure. 

2) Meet a flow setpoint. 

3) Manage the aquifers level. 

Two hydraulic hoses (open/close) modulate the downhole control valve from the 

HPU control system. 

The system is controlled by a PLC that utilized ladder logic.  The PLC logic is 

written in Rockwell Studio 5000 v34. 

   

 

 



System overview: 

Control System Overview (Typical for RW-1 and RW-2) 

 

  



Well Pump VFD Enclosure Exterior (Typical for RW-1 and RW-2) 

 

VFD HIM Module: Local display of VFD status. 

VFD Running Light: Illuminated GREEN when well pump VFD is running. 

VFD Fault Light: Illuminated ORANGE when well pump VFD is in fault. 

VFD E-Stop: VFD will stop the motor. 

Pre-Lube Hand/Off/Auto: If the Pre-Lube H-O-A is not in the Auto position or left 

in OFF / HAND when the well pump is called for backwash, the well pump will not 

run. 



VFD Local/Off/Remote:  

a. Local Control: Well Pump VFD will start (without pre-lube) and will run 

based on the VFD speed pot located in the face of the VFD enclosure. 

a. High Pot: 

i. Far left or counterclockwise: minimum speed = 45 Hz. 

ii. Far right or clockwise: maximum speed = 60 Hz. 

b. NOTE: By starting the VFD in Local Control the operator assumes 

responsibility for the pre-lube procedure required to starting the well 

pump.  Running the well pump for short periods without pre-lube 

water or a full column pipe can result in permanent damage to the 

pump and/or bearings.  Prior to running VFD in LOCAL control, it is 

recommended the Pre-Lube HAND/OFF/AUTO be placed in HAND to 

allow the pre-lube system to run for 15 minutes minimum. 

b. Remote Control: Well Pump VFD will start and controlled (if pre-lube H-O-A 

has been in Auto) from the PLC.  



Well Pump VFD Enclosure Interior (Typical for RW-1 and RW-2) 

 

 

  



RW-1 Mechanical and Instrument Sideview 1 

 

  



RW-1 Mechanical and Instrument Sideview 2 

 

  



RW-2 Mechanical and Instrument Overview 1 

 

  



RW-2 Mechanical and Instrument Overview 2 

 

  



RW-1 & RW-2 Pre Lube System (Located at RW-2) 

 

 



 

Motor Nameplate 

 

  



VFD Nameplate Information 

 

  



Well Pump PID Settings: 

 

 

 

 

  



Well Pump VFD Settings: 

 

  



Well Pump VFD Settings: 

 

  



3R Valve and Well Pump Control Panel System 

 

  



HMI Touchscreens: 

Main Screen: 

 

 

The Main screen gives an overall system setpoints for all process instrumentation 

associated with RW1, RW2 and RW3 (future). 

The MAIN Screen Displays the system status and setpoints. 

Setpoints Button:  Press this to go to the SETPOINTS NAVIGATION Screen.   

P&ID Button:  Press this to go to the P&ID Screen.  



P&ID Screen: 

 

 

The P&ID screen gives an overall system status for all process instrumentation 

associated with RW1 and RW2. 

BACK Button : Press this button to return to the previous screen. 

MAIN OVERVIEW Button : Press this button to go to the MAIN OVERVIEW page. 

MOV(S) Button : Press this button to go to the MOV page for the respective 

location of RW-1 or RW-2. 

  



RW-1 MOV SCREEN: 

 

AUTO Button: Press this button to place the MOV in AUTO for PLC automation 

control.  

MANUAL Button: Press this button to place the MOV in MANUAL for manual 

control via the local HMI. 

OPEN Button: This button will appear when in MANUAL mode.  Press this button 

to manually open the MOV. 

Close Button: This button will appear when in MANUAL mode.  Press this button 

to manually close the MOV. 

 Note.  If MOV-1A and MOV-1B are not in AUTO or left in MANUAL, the pre-lube, 

well pump and injection system will not run automatically. 

Note. MOV-1C is currently only programmed to open/close in manual mode.  No 

programming has been done for MOV-1C automation. 

  



RW-1 WELL PUMP SCREEN 

 

 

 

 

 

 

 

 

  



BACKWASH SETTING SCREEN 

  



RW-1 AND RW-2 PUMP NAVIGATION Screen 

  



RW-1 AND RW-2 BACKWASH PUMP PRE-LUBE PUMP Screen 

  



RW-1 AND RW-2 TREND NAVIGATION Screen 

  



RW1 SETTINGS Screen 

 

Valve Calibration Button: Press this to navigate to the WELL NO. 1 VALVE CALIBRATION MAIN 

screen. 

Troubleshooting Button: Press this to navigate to PLC Inputs and Outputs Troubleshooting. 

Back Button: Press this to navigate to the previous screen. 

Pressure Setpoint: Enter the desired system pressure (PSI) setpoint for 3R Valve to use as a 

control setting.  This pressure is the well head pressure. 

Pressure Deadband:  Enter the desired deadband that 3R Valve will use as a control 

(open/close) setpoint by adding or subtracting from the desired Pressure Setpoint. 

Flow Setpoint: Enter the desired system flow (GPM) setpoint for 3R Valve to use as a control 

setting.   

Flow Deadband: Enter the desired deadband that 3R Valve will use as a control (open/close) 

setpoint by adding or subtracting from the desired Flow Setpoint. 

Level Setpoint: Enter the desired (neg) level (BTOC) setpoint for 3R Valve to use as a control 

setting.  This level setpoint is used as a fail safe and the value chosen should be larger than the 

expected aquifer level during injection. 

Open Pressure Cut In Pressure Setpoint: Enter the desired pressure (PSI) the PLC 

(Programmable Logic Controller) will use to unlatch the Valve Fully Open Bit in the PLC 

program.  Default pressure: 1100 PSI. 

Open Pressure Cut Out Pressure Setpoint: Enter the desired pressure (PSI) the PLC 

(Programmable Logic Controller) will use to latch the Valve Fully Open Bit in the PLC program. 

Default pressure: 1675 PSI. 

Close Pressure Cut In Pressure Setpoint: Enter the desired pressure (PSI) the PLC 

(Programmable Logic Controller) will use to unlatch the Valve Fully Closed Bit in the PLC 

program.  Default pressure: 1100 PSI. 

Close Pressure Cut Out Pressure Setpoint: Enter the desired pressure (PSI) the PLC 

(Programmable Logic Controller) will use to latch the Valve Fully Closed Bit in the PLC program. 

Default pressure: 1675 PSI. 

Open Interval: Enter the desired time (seconds) for 3R Valve automatic control will wait to 

change valve position.  Default time: 5 seconds. 

Open Duration: Enter the desired time (milliseconds) for 3R Valve automatic control will engage 

the open solenoid.  Default time: 1000 milliseconds or 1.0 seconds. 

Close Interval: Enter the desired time (seconds) for 3R Valve automatic control to wait to 

change valve position.  Default time: 5 seconds. 



Close Duration: Enter the desired time (milliseconds) for 3R Valve automatic control will engage 

the close solenoid.  Default time: 1000 milliseconds or 1.0 seconds. 

 

 

 

 

 

  



 

RW1 VALVE CALIBRATION MAIN Screen 

 

This screen displays the valves current position.   

Main Button: Press this to navigate to the MAIN screen. 

Back Button: Press this to navigate to the previous screen. 

Step No. 1 Button: Press this button to go to the WELL NO. 1 VALVE CALIBRATION STEP 1 

Screen to start the process of calibrating 3R Valve located in the well and the (2) isolation 

cylinders located on the 3R Valve skid for Well No. 1. 

Step No. 2 Button: Press this button to go to the WELL NO. 1 VALVE CALIBRATION STEP 2 

Screen.  It is not recommended to skip step no. 1.   

Step No. 3 Button: Press this button to go to the WELL NO. 1 VALVE CALIBRATION STEP 3 

Screen.  It is not recommended to skip step no. 1 or 2.   

Step No. 4 Button: Press this button to go to the WELL NO. 1 VALVE CALIBRATION STEP 4 

Screen.  It is not recommended to skip step no. 1, 2 or 3.   



RW1 VALVE CALIBRATION STEP NO. 1 Screen 

 

Follow the onscreen instructions to start the 3R Valve ASR Valve calibration process. 

Note: To ‘REMOVE HYDRUAULIC PRESSURE’, perform the following steps:  

• Turn well selector switch from HAND to OFF position. 

• Rotate hydraulic pressure relieve valve(s) to the open position to remove hydraulic 

pressure from the CLOSE and OPEN hydraulic system.  Verify pressure is 0 PSI. 

• Rotate hydraulic pressure relieve valve(s) to the close position. 

• Once hydraulic pressure is removed, proceed to (2) on the HMI touchscreen.  

Press Next to go to Step No. 2.  



RW1 VALVE CALIBRATION STEP NO. 2 Screen 

 

Follow the onscreen instructions to start the CLOSED ISOLATION CYLINDER calibration process. 

Note: To ‘REMOVE HYDRAULIC PRESSURE’, perform the following steps: 

• Turn well selector switch from HAND to OFF position. 

• Rotate hydraulic pressure relieve valve to the open position to remove hydraulic 

pressure from the CLOSE hydraulic system.  Verify pressure is 0 PSI. 

• Rotate hydraulic pressure relieve valve to the close position. 

• Once hydraulic pressure is removed, proceed to (3) on the HMI touchscreen.  

Press Next to go to Step No. 3. 

  



RW1 VALVE CALIBRATION STEP NO. 3 Screen 

 

Follow the onscreen instructions to start the OPEN ISOLATION CYLINDER calibration process. 

Note: To ‘REMOVE HYDRAULIC PRESSURE’, perform the following steps: 

• Turn well selector switch from HAND to OFF position. 

• Rotate hydraulic pressure relieve valve to the open position to remove hydraulic 

pressure from the OPEN hydraulic system.  Verify pressure is 0 PSI. 

• Rotate hydraulic pressure relieve valve to the close position. 

• Once hydraulic pressure is removed, proceed to (4) on the HMI touchscreen.  

Press Next to go to Step No. 4.  



RW1 VALVE CALIBRATION STEP NO. 4 Screen 

 

Follow the onscreen instructions to start the valve calibration process. 

Press Back to return to the WELL NO. 1 VALVE CALIBRATION MAIN Screen. 

Verify the hydraulic hoses are in the correct configuration and fittings are tight. 

CLOSE the valve via the HOA and OPEN/CLOSE selector switch until the CLOSE HYDRAULIC 

PRESSURE reaches 1400 PSI or greater.  Press the FULLY CLOSED BUTTON. 

OPEN the valve via the HOA and OPEN/CLOSE selector switch fully until the OPEN HYDRAULIC 

PRESSURE reaches 1400 PSI or greater.  Press the FULLY OPEN BUTTON. 

Again, CLOSE the valve via the HOA and OPEN/CLOSE selector switch until the CLOSE 

HYDRAULIC PRESSURE reaches 1400 PSI or greater.  Verify the feedback reads 0%.  If not, press 

the FULLY CLOSED BUTTON again. 

Place the HOA back into AUTO and resume normal operations. 

  



RW1 TROUBLESHOOTING Screen 

 

Analog Inputs:  

• For each analog channel the following is displayed:  

o RAW engineering units into PLC from field device. 

o RAW minimum. 

o RAW maximum. 

o SCALED minimum. 

o SCALED maximum. 

o SCALED output. 

• Discrete Inputs.  Each channel input the PLC is identified as On or Off. 

o Refer to panel drawings for control wiring details. 

• Discrete Outputs. Each channel output from the PLC is identified as On or Off. 

o Refer to panel drawings for control wiring details. 

 


