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This note describes the development of the Human Machine Interface (HMI) and Control System Studio Best OPI Yet (CSS-BOY) screens  
to be used to control and monitor the valves located at the Cryo Control Reservoir (CCR) and at the heat exchanger. 
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The Solid Solenoid CCR [1] and CCR-Expert screens con-
trol and monitor the CCR instrumentation. All valve widgets 
on these screens are programmed with touch animation to al-
low the user to navigate to a separate pop-up screen for each 
valve to control and monitor positions of the valves that sup-
ply and return liquid nitrogen and liquid helium to and from 
the solenoid [2, 3].

Three HMI screens and three CSS-BOY screens, which 
have a similar appearance and the same features as the HMI 
screens [4], control and monitor ten valves, eight in the CCR 
and two in the heat exchanger.

Of the eight valves in the CCR, the seven Joule Thomson 
valves (JTV) can be controlled and monitored by the screen So-
lenoid_JTV_Page. The HMI screen has a script that uses HMI 
tags and programmed conditions to open the correct screen for 
each JTV. For the same purpose, the CSS-BOY screen has a 
macro that uses local and external EPICS process variables.

To open the screen of a particular valve, the widget of that 
valve must be clicked on the CCR HMI screen or the CSS-
BOY screen. Figure 1 shows the HMI Solenoid_JTV_Page 
screen for JTV# 4. 

For the eighth valve, the screen Solenoid_EBV_Page_WR  
controls the position of the electric ball that regulates the he-
lium warm return from the solenoid to the End Station Re-
frigerator. Figure 2 shows the CSS-BOY screen for this valve. 

The screen Solenoid_JTV_HX controls and monitors the 
position of two JTVs located at the heat exchanger. Except for 
the heading that identifies the valve, both screens look identi-

cal to the Solenoid_JTV_Page screen. The screens mentioned 
above show the status of a valve’s position and allows the 
manual or automatic control of the valves. 

Three LED indicators in the upper left of the screens, 
Figs. 1 and 2, show the status of the linear variable differen-
tial transformer (LVDT):  LVDT Fault turns from white to red 
if a fault is detected by the programmable logic controller’s 
(PLC) ADC module assigned to read the LVDT voltage, Out 
of Limit changes from white to red if the LVDT’s readout is 
out of the set limits in the PLC controller [5], and Position 
Not Changing changes from white to orange when the dif-
ference between the LVDT readout value and the set value 
to open or close the valve is not within the set limits, and the 
time to wait for the difference to become within the limits has 
expired. White indicates that the valve has been opened or 
closed as expected.

The Reset button above the LEDs resets the valve errors by 
resetting a timer that is enabled when the LVDT readout value 
and set value to open or close the valve is out of the set limits. 
The Reset button clears the error bit set by the PLC only if the 
original errors have been resolved and there are no errors pres-
ent. The valve error is displayed in the CCR and CCR Expert 
screens by blinking indicators of the LVDT readout in red col-
or, and is shown by the Position Not changing LED in orange. 

The Aperture value in the upper center area of the screen 
shows the actual aperture value of the valve in percentage.

FIG. 1.  JTV4 Liquid Helium Top Fill HMI screen.

FIG. 2.  CSS-BOY Solenoid_EBV_Page_WR screen. The box un-
der the heading will indicate date and time.
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The JTV Trend button to the right of the Aperture value 
allows the user to monitor a real time plot of % valve position 
vs time. The HMI screen button opens a Trend Screen, the 
CSS-BOY screen button is programmed to open Mya plots.

In the bottom section of the screen, control type for the 
valve is set by using the mode button—automatic controls on 
the left and manual controls on the right. 

For the automatic mode, the PLC sets the value for valve 
aperture based on the process variable used in the PID control 
assigned for the valve, and the value set by the PLC is shown 
on the screen. To limit the aperture or closing range of the 
valve, maximum and minimum values can be entered.

In manual mode, the valve can be controlled by the user,  
and maximum and minimum parameters can be entered to 
limit the aperture or closing range of the valve.

The Key Switch indicator located between the automatic 
and manual areas indicates the position of a manual switch in-
stalled in the instrumentation rack to control the valve motor 
drivers. If this indicator is red, it means that the switch is in 
manual position and the valve can be controlled locally. The 
displayed indicator will disappear if the switch is in remote 
position, allowing control of the valve through the PLC. 

HMI screens were tested by reading the actual values from 
the PLC in running mode since the HMI system is linked with 
the PLC. All variable values and faults were read from the 
PLC and monitored in real time on the HMI screen. To test 
faults conditions, testing PLC tags were used and their val-
ues changed without affecting the system. Indicator values, 
LED color changes, screen format, and navigation buttons 
were tested by running FactoryTalk SE Client [6], which is 
connected to the developed HMI server and allows real time 
monitoring to make the test more effective.

The CSS-BOY screens were tested by using local process vari-
ables generated by script that runs in the CSS environment [7].

In conclusion, the first versions of the HMI and CSS-BOY 
valve screens have been generated and successfully tested. 
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