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1 About this lab  

This lab is conducted within a VMWare Workstation image. VMWare Workstation is virtual machine 

software that allows you to emulate a PC on your óhostô PC.  This lab implements one VMWare image 

running currently on the lab PC. 

The lab uses the following software: 

 FactoryTalkViewSE Studio and Client v6.0  

 RSLogix 5000 v19 

 RSLogix Emulate 5000 v19 

 VMWare Workstation v7.1 

The first part of the lab will consist of the lab user taking on an Operator role and touring a simulated plant 

environment to become familiar with some standard PlantPAx capabilities, features and functions as 

applied in this PlantPAx continuous process and Batch application. This application example has been 

built using the PlantPAx Process Library V2.0 and methodologies currently available and is intended to 

provide a sampling of the engineered device level components available in the library. 

In the second half of the lab the user will take an engineer role and add a new tank with level indicators, 

an outlet valve and a pump to the on-line application. 

RSLogix Emulate5000 and the Logix Processors  

RSLogix Emulate5000 is already running and contains two Logix processors.  Click on the button in the 

Windows toolbar at the bottom of the screen to open and view the RSLogix Emulator chassis.   

 

The processor files for the Batch Area and the Utilities Area have already been loaded into the two 

processor modules in slots 3 and 5 respectively. 

If either of the processors is faulted (a red light displaying on the processor faceplate), right-click on the 

faulted processor and choose Clear Major Faults.  Make sure both the processor modules are in Run 

mode.  If they are not then place them in Run mode by right-clicking on the module and choosing Run on 

the pull-down menu. 

 The RUN and OK status indicators on the processors should now have green lights as shown below.  

 

Important Note: Throughout this lab if either processor faults, then right-click on the processor and 

choose Clear Major Faults and place it back into Run mode. 
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The FTViewSE Operator Client  window  and process application  

The Operator Client window should already be running. Click on the Windows toolbar button at the 

bottom to open the Operator Client window. 

 

The HMI will appear as follows after maximizing the Operator Client window. 

 

This application is a Batch process consisting of a Premix vessel, two Reactor Vessels with steam 

jackets, and product storage tanks. To supply steam for the Reactor vessels, there is also a Utilities area 

with two Utility Boilers, a Condensate area and a Feed water system. You can navigate to different areas 

of the plant using the navigation button bar and the pull-down menu buttons at the top of the screen.  

This application has been built using the PlantPAx Process Library of pre-defined Faceplates and 

graphics Objects.  The first part of the lab will focus on interacting with these modules from an operator 

perspective.   

Each PlantPAx Process Library element consists of an AOI (Add-On Instruction) which is embedded in 

the Control Logix application processors and a collection of associated graphics objects. The graphics 

objects, when placed in a HMI application, can be used to launch a faceplate. The faceplate provides an 

operator, maintenance, or engineer with all the functionality they will need to manipulate and configure 

the devices. If you have time, take a few minutes to browse the HMI application. In particular feel free to 

click on individual valves, pumps, and sensors and observe the faceplates and faceplate tabs.  

Security and  User Logins  

At this time you should be logged in as an Operator. The Current User is displayed in the lower right 

corner of the screen.  
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If you are not logged in as ñoperò, then follow the steps below to do so:  

Click on the security key in the top right corner of the screen to change your login. 

 

On the login window enter óOperô for the User Name and óoperatorô for the password.  Click OK.   Close 

the User Login Help window. 

 

You will now be logged in as an Operator as indicated at the bottom right of the screen. 

 

2 Alarms and Interlocks  - Starting the Boilers  

This part of the lab will concentrate on getting a boiler started and making steam. Later in the lab you will 

run product batches through the Premix vessel using ñLogix Batch and Sequence Managerò (LBSM). The 

heating jackets on the Reactor vessels utilize the steam from the boilers to heat the vessels. 

The first priority the operator has is to identify and clear any alarms in the system. We will be looking for 

any alarms that will stop us from running the boilers. To do this, click on the Alarm Bell navigation button 

in the upper-left corner of the navigation button bar to open the Alarm Summary screen.  

Notice that there are active alarms in the Utilities area of the plant: 

Condensate Tank Level Lo 

Condensate Tank Level LoLo  

Deaerator Tank Level Lo 

Deaerator Tank Level LoLo.    

 

An operator must be able to quickly navigate from the Alarm Summary screen to the process screen with 

the alarm. Double-click on the alarm ñUtilities_01_Condensate_Level_Loò or Right-click the alarm and 
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use the drop-down menu to navigate to the Utilities Overview screen by clicking on the Run Command. 

In this lab the Run Command has been configured to navigate to the process screen containing the 

alarm. 

This navigates to the process graphic displaying the device in alarm. The Steam System Overview is a 

representation of a typical steam header system consisting of two utility boilers with a common steam 

header that feeds the Reactorôs heating jackets.  The condensate from the Reactors returns to the 

Condensate tank. The Condensate tank feeds the Deaerator tank. The Deaerator tank is the feed water 

supply to the Boilers.      

The Alarm Banner at the top is filtered to display only the alarms for the area being viewed.  In this case 

only the Utility Area alarms are displayed in the banner. The alarms that are active in the other areas of 

the plant are displayed using an alarm bell  shown on the navigation bar buttons.   

 

 

When an alarm occurs an alarm bell is displayed on the navigation banner ñbutton barò and on the drop-

down menu. Letôs use the Alarm Bells to navigate through the application and find the current active 

alarms on the process graphics. Follow the Alarm Bells by clicking on the ñUtilitiesò button on the 

navigation bar and then click on the ñSteam System Overviewò button on the Utilities drop-down menu. 
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 The Condensate Tank and the Deaerator Tank are both in Low Level alarm.  

  

Click on the level indicator on the Deaerator Tank to open the level faceplate LT1501 and view the alarm 

details. 

 

Note that an ñAcknowledge and Reset All Alarmsò button  exists on the Main tab. But to view the 

individual active alarms click on the Alarm tab indicated by the bell .   
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View the alarm tab of the faceplate. Click on the alarm Acknowledge check-boxes for the Low and Low-

Low level alarms.  

 

Do the same for the Condensate Tank Level (LT1500) alarms. 

With the alarms acknowledged we can begin to start the pumps in the Boiler Feedwater system. The first 

step is to start the Condensate Pump, MTR1506A, followed by the Feedwater pumps, PMP1141 and 

PMP1241. The Process Library faceplates have status indicators to illustrate if the Permissives and 

Interlock conditions are met to start a pump or open a valve.  Letôs use these indicators to assist us in 

trying to start the Condensate Pump. 

Click on the Condensate Pump to open the pop-up pump faceplate.  

 

 

Notice that the Interlock status indication button is red. The pump is not ready to start. Click on the button 

to view the details of the interlocks for this device. The Condensate Level interlock is active. The 

Condensate and Deaerator pumps cannot be started if the tanks are empty.  If this device had more than 

one active interlock, the ñfirst-inò interlock will be highlighted by a yellow box. 
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Navigate to the Utilities drop-down menu and click on theò Reset Utilities Demoò button. This will stop and 

close all of the pumps and valves in the Utilities area and also will set the tank levels to 50%.  

  

After clicking the reset button wait for a few seconds for the tanks to show they are filled. 

The Interlocks for the Condensate Pump now indicate ok and the pump is ready to be started. 
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Start the Condensate Pump. 

  

The pump faceplate looks like this when the pump is confirmed to be running. 

 

Click on the Restart Inhibit and Run Time Accumulator buttons to open the windows.  

  

The Restart Inhibit screen is shown below. 
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The Run Time screen is shown below. The Reset Totalizer buttons are grayed out as they can only be 

accessed while logged in as Maintenance or Engineer. 

 

  

Close all the faceplates for the Condensate Pump. 

 

Now start the Feedwater Pump for Boiler 2, PMP1241. In this application each boiler has its own 

Feedwater pump. In an actual plant these pumps would consist of a pair of primary/backup pumps.  

 

 

With the Condensate and Feedwater Pump 2 running letôs continue starting up the system. We are ready 

to start Boiler 2. Navigate to the Boiler 2 screen using the Utilities drop-down menu.  
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The Boiler 2 Display will be launched. We would like to start the Boiler 2 Burner Control to fire the 

boiler but the Start Button is currently grayed out. In addition the Permissive and Interlock indicators are 

both red. To find out why we cannot start the boiler, click on the Permissives button . 

  

 The Boiler Burner Permissives Window is launched. 

 

The Scanner Cooling System skid, the FD Fan (Forced Draft), and the ID Fan (Induced Draft) must all be 

running before we can start the Boiler. Start the Scanner Cooling Skid by clicking on the start button 

  

Start the FD and ID Fans.  Close all the open pop-up faceplates. 
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Once the fans are running the Permissive and Interlock icons for the Boiler 2 Burner Control are green, 

indicating it can now be started. The Boiler 2 Burner Control start button should also become visible 

(green). Press the Boiler 2 Burner Control start button and the natural gas fuel system will start as 

indicated by a flame within the boiler.  

   

 
Since the boiler is simulated it will take some time for the flame to heat the boiler drum to boiling 
temperature but we can speed up the process by navigating to the Utilities dropdown menu and clicking 
on the ñBoiler 2 to Min Loadò button. This is the fastest way to get the Boiler 2 up to temperature and 
making steam.  

  

Boiler 2 should have a flame and be at minimum load so we can increase the steam flow by adding more 

fuel and air. Click on the steam flow processor for Boiler 2, FIC1243, to open the PIDE faceplate. The 

PIDE processor is in Manual mode so you can use the Control Variable (CV) slider to bring the CV up to 

50%, adding more fuel and air thus increasing the firing rate of the boiler. 
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Navigate to the Plant Master screen in the Utilities area and place the B2 Boiler Master into Cascade 

mode by clicking the   button. Place the Plant Master processor into Auto mode and enter a 

Setpoint (SP) value of 100 PSI for the Plant Master processor.  

 

 

Click on the blue ñPlant Masterò button at the top of the Plant Master group-display faceplate to launch the 

full PIDE faceplate pop-up display. Examine the faceplate tabs and close faceplate when finished. 

 

Use the Slider switch to enter a Plant Steam Header flow demand of about 60 Klb/Hr. This slider 

simulates the plant steam usage (for the Reactor Vessels) from the steam header. 
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The Plant Master processor will attempt to keep the steam header pressure at the setpoint of 100 PSI. It 

will do so by changing the firing rate of the boiler masters. As the downstream process (the reactors in 

this case) uses more steam the steam header pressure will drop and the Plant Master will fire the boilers 

at a greater flow rate. This will bring up the pressure in the header.  

Navigate to the Steam System Overview screen and find the analog indicator for the Plant Steam 

Header Temperature TT1401 in the upper left of the screen.  This value is used for temperature 

compensation of the Steam Header Flow indication. Letôs make the assumption that the temperature 

transmitter is failed and we need to substitute a process value temporarily while fixing the transmitter.   

Click on the steam header temperature TT1401 indicator object to open the analog indication faceplate.  

 

 

Open the Maintenance tab on the steam header temperature pop-up faceplate. 

 

On the Maintenance tab note that the button to enable the Maintenance Mode is grayed out. You will 

need to login as Maintenance to activate the functions on this tab. 
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At this time you should login as Maintenance. The Current User is displayed in the lower right corner of 

the screen. If you are not logged in as ñMaintò, then follow the steps below to do so:  

Click on the security key in the top right corner of the screen to change your login. 

 

On the login window enter óMaintô for the User Name and ómaintenanceô for the password.  Click OK.   

Close the User Login Help window 

You will now be logged in as Maint as indicated at the bottom right of the screen. 

 

 

The maintenance tab buttons should now be enabled. Click on the Request Maintenance Mode button. 

The faceplate will appear as below when in the Maintenance Mode. 

 

 

Return to the ñHome ï Operatorò tab and click on theò Use Substitute Process Valueò button. 
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The substituted value path will be displayed in orange and the substituted value can be changed by 

clicking on the value in the white box circled below and using the data entry keypad window when open. 

Enter a value of 350 DegF.   

 

Close the faceplate.  

Note that the temperature display object indicates that the device is in Maintenance mode (orange M) and 

that the PV is in Substituted Value mode (wrench in orange triangle). 

 

 

Interlock Bypass Function  

As a plant operator you have concluded that the level transmitter for the Premix 1 tank has failed and you 

have confirmed that there is product in the tank. The product must be recirculated or the batch will be a 

loss. The Recirculation Pump is interlocked to the tank level.  We will use a feature of the device 

faceplate to bypass the low level interlock (caused by the failed level transmitter) and start the 

Recirculation Pump.  

Navigate to the Premix 1 screen. 
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Click on the Premix Pump PMP104 to open the pump faceplate. 

 

 

Go to the Main tab of the Premix 1 Outlet Pump PMP104  and open the Interlocks faceplate by clicking 

on the button. Then, click the Engineering tab of the Interlocks faceplate for PMP104. 

 

To start the pump, the Premix tank level interlock will need to be bypassed (since the transmitter has 

failed) and valve XV104 will need to be opened.  

You will need to login as Engineer to activate the functions on the Engineering tab that allow us to give 

permissions to bypass interlocks.  

At this time you should login as Engineer. The Current User is displayed in the lower right corner of the 

screen. If you are not logged in as ñEngò, then follow the steps below to do so:  

Click on the security key in the top right corner of the screen to change your login. 

 

On the login window enter óEngô for the User Name and óengineerô for the password.  Click OK.   Close 

the User Login Help window 

You will now be logged in as Eng as indicated at the bottom right of the screen. 

 

Go to page 2 of the Interlocks tab and tick the ñCan Bypassò box to allow the ñPremix Level OKò  interlock 
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to be Bypassed.  This bypass permission is an engineering function. Once an engineer has made this 

change a maintenance technician can enable the bypass. 

  

Go to the Maintenance tab and click on the ñBypass Interlocks and Permissivesò button to enable bypass 

mode. Only the tank level interlock is bypassed as it is the only interlock with bypass permission.  

 

Close all open faceplates. 

As indicated on the interlock faceplate, the Premix Tank Outlet Valve XV104 also needs to be opened to 

start the pump. Click on the Premix 1 outlet valve XV104 to open the valve faceplate.  

  

The open button for the valve is grayed-out because the valve is currently in Program mode. This process 

area of the plant is controlled by Batch software and not normally run in operator mode. Click on the Lock 

button to lock the faceplate into Operator Mode. 
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In Operator mode, the open button is green and active. Click the button to open the valve. 

  

Confirm that the valve opens and close the valve pop-up faceplate. 

Open Premix Pump PMP104 faceplate.  It indicates that the Interlock and Permisive are in Bypass mode 

but the device is in Program Mode.  Click the ñLockò button to lock the device in Operator 

mode. Start the Premix pump and close the faceplate. 

  

 

In summary, as a plant operator you have concluded that the level transmitter for the Premix 1 tank has 

failed and you have confirmed that there is product in the tank. The product is being recirculated to save 

the batch. You have used the built-in ñInterlock Bypassò feature of the device library faceplates to 

accomplish this.  
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Important Steps for Reseting the Lab  

The following important steps are needed to setup the lab for later sections: 

1. Letôs assume that Plant maintenance has now repaired the Premix Tank Level transmitter. The 

Premix Outlet Pump PMP104 and the Premix Outlet Valve XV104 need to be stopped/closed and 

ñUnlockedò from Operator mode. This will allow the Batch software to put these devices in Program 

mode and control them in a later section of the lab.  

Navigate to the Premix 1 screen. 

 

The devices should also be stopped and closed first, and to unlock the program mode you will 

need to be logged in as Engineer if not already so. 

 

 

2. Reset the Premix Demo. 

  

 

3. At this time you should login as Operator. The Current User is displayed in the lower right corner of 

the screen. If you are not logged in as ñoperò, then follow the steps below to do so:  
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Click on the security key in the top right corner of the screen to change your login. 

 

On the login window enter óOperô for the User Name and óoperatorô for the password.  Click OK.   Close 

the User Login Help window 

You will now be logged in as Oper as indicated at the bottom right of the screen. 

 

3 Engineer - The Scenario  

An addition has been made to our plant. This addition will be known as Storage Tank 3 and consists of a 

tank, valve and pump. Using elements from the PlantPAx Process Library we will insert the processor 

code and visual elements needed to control the individual system elements. This class will focus on 

making minor changes online (óon the flyô) without interrupting the operations of your plant. And will 

demonstrate how efficiently a large scale system can be built. 

NOTE - All the code required to simulate this equipment has already been added to this application. The 

user only has to tie in the various modules to the Generic IO to implement the project. 

The PlantPAx Process Library  

In this part of the lab we will be using the PlantPAx Process Library V2.0. The PlantPAx Process Library 

consists of a collection of ready to use, device level Control Modules.  These consist of application code 

developed within Add-On Instructions (AOIôs), Graphic Objects (which will be displayed on your HMI) and 

Faceplates for operator and/or engineering interface to the device logic.  
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Application Code Contains the code which controls the associated 
device. This code is embedded in an AOI which 
can be instantiated multiple times in a given 
application. 

The Process Library AOIs can be found in the AOI 
Section of the Processor Tree. 

Graphic Objects The Graphic Objects are used to build HMI 
Displays. There is a selection of Global Objects 
available for each Process Library Element.  

These Global Objects can be imported into displays 
and provide visual feedback to the user. Clicking on 
these devices will launch the associated Faceplate.  

The Process Library Global Objects can be found 
under the Global Objects Tab of the FactoryTalk 
View Studio application. 

Faceplates Faceplates automatically launch when you click on 
the Graphic Object in a Display. 

They are used to display detailed information 
relating to a device. They provide the user with the 
ability to reconfigure the device.  

These faceplates incorporate security features 
which restrict a userôs ability to configure and 
manipulate devices.  

The Faceplates are associated with Graphic 
Objects and do not need to be individually 
configured. 

 

These are some of the elements in the PlantPAx Process Library: 
 

P_AIN Analog Input  

P_AInAdv Advanced Analog Input 

P_AInDual Dual Analog Input 

P_Alarm Alarm 

P_AOut Analog Output 

P_Din Digital Input 

P_DoseFM Flow Dosing  

P_DoseWS Weigh Dosing 

P_Intlk Interlock 

P_Mode Mode 

P_Motor2Speed 2 Speed Motor 

P_Motor Single Speed Motor 

P_MotorHO Hand Operated Motor 

P_MotorRev Reversing Motor 

P_Perm Permissive 

P_Reset Reset 

P_ResInh Reset Inhibit 

P_RunTime RunTime 

P_ValveHO Hand Operated Valve 

P_ValveMO Motor Operated Valve 

P_ValveSO Solenoid Operated Valve 

P_VSD Variable Speed Drive 
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The RSLogix5000 Window and Processor  Status  

Throughout this lab section we will be working with RSLogix 5000 software. The RSLogix5000 software is 

already open and minimized. Click on the Windows toolbar button at the bottom of the screen to open the 

RSLogix5000 window. 

 

The RSLogix5000 window will appear as follows. The processor code named 

ñPlantPAxDemo_Batch_Masterò will be open and the connection to the processor will be offline. 

 

In an actual manufacturing plant the processor connection would be ñonlineò.  The engineer responsible 

for adding the new storage tank control code (the valve and pump) would most likely add the devices 

while the processor is online. Therefore, in this lab we will place the processor in online mode and make 

all additions using the online editing feature of RSLogix5000.   

Place the processor in online mode by clicking on the dropdown button for the processor status.  From 

the dropdown processor-status window, click on ñGo Onlineò.  

 

Wait for processor to change mode to online as indicated by the green indicators for Run Mode. 
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Processor  Layout  and Adding New Code Online  

We have chosen to organize the application by functional areas (in Tasks and Programs) and devices (in 

Routines). The main task is named ñAO_MainTaskò. Under this task we have created a Program named 

ñControl_Modulesò. The following Routines have already been created under the ñControl_Modulesò 

Program: 

Storage_Tank_1_Level 

Storage_Tank_1_Pump 

Storage_Tank_1_Valve 

Storage_Tank_2_Level 

Storage_Tank_2_Pump 

Storage_Tank_2_Valve. 

    

We will use two different methods to create the new valve and pump code while online. 

Method 1: From Scratch 

For the new Storage Tank Valve, XV116, you will be creating a new blank routine called 

ñStorage_Tank_3_Valveò and then you will add the function block logic to the routine ñfrom 

scratchò.  You will also add a new level transmitter ñStorage_Tank_3_Levelò using an analog 

input function block also. 

Method 2: Export/Import and Search/Replace 

When you need to add a new device, such as a pump, and similar device logic already exists in a 

processor, it is easier to re-use (Export/Import) the code and update the tag names 

(Search/Replace) during the import.  For the new Storage_Tank_3_Pump (PMP342) you will be 

exporting the routine ñStorage_Tank_2_Pumpò (PMP142). You will then import that routine and 

use the search/replace function to change all the references for PMP142 to PMP342 during the 

Import.  

 

Later, we will add the associated visualization elements for the level, valve and pump (graphical objects 

and faceplates) to the HMI using FTViewStudio software. 
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Adding a Valve to the Processor  from  Scratch  

In this section we will add the new valve, XV116, to our application. To add the valve we will make use of 

the P_ValveSO device from the PlantPAx Process Library. The new valve Routine, 

ñStorage_Tank_3_Valveò, will be added to the Program named ñControl_Modulesò. To do this, 

1. Right-click on the Program ñControl_Modulesò and click on óNew Routineô 

  

2. The New Routine window will open. The new routine should be named ñStorage_Tank_3_Valveò 

and should be of the type Function Block Diagram.  Click on OK 

 

3. The Routine ñStorage_Tank_3_Valveò will now be created. Double click on the routine to view the 

Function Block Diagram (FBD) sheet. 
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4. Click on the Start Pending Routine Edits Button (at the top of the new sheet) to enable edits. 

This is necessary as we are currently online with the processor in Run Mode. 

 

5. Right-click on the sheet to access the Edit Menu, and select Add Element 

 
 

6. The Add FBD Element Popup will appear. Type in P_ValveSO as shown below. Click OK. 
 

 

P_ValveSO is an Add-On-Instruction (AOI) function block of the PlantPAx Process Library and is 

used to control a Solenoid Valve.  
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7. A P_ValveSO function block has now been placed on the Function Block Diagram (FBD) sheet. 
To access the blockôs properties click the View Block Properties button. 

 

 
 
8. Seven input parameter pins (Inp_xxxxxx) are visible by default. We wish to make the 

Cfg_UseOpenLS and Cfg_UseClosedLS pins visible also so they can be manipulated by the 
program. Scroll down the list and make these parameters visible by clicking the visibility checkbox 
(Vis) associated with each parameter. Note that the parameters are listed in alphabetical order. 
Cfg_UseOpenLS and Cfg_UseClosedLS are located near the top of this list. Click on Apply and 
OK. 
 

 
 
 

9. Change the name of the function block to XV314 to ñmapò the tag of the valve. Each specific 
instance of an Add-On-Instruction (AOI) has a dedicated tag which is used to store data 
associated with the specific instance of the AOI.  
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To map the tag, double click on the P_ValveSO_01 tag and type in óXV314ô and then hit the Enter 
key. 
 

  

 

10. Note that after the new tag name has been entered, a red X appears in the block. This indicates 
that XV314 is an Undefined Tag. To create it, right-click on the tag name XV314 to access the 
Edit Menu for the tag.  Select New ñXV314ò from the menu to create the tag. 

 

  
 
 
 
 
 
 
 
 
 
 
 
 



Page 30 of 67 

 

11. Use the New Tag pop-up window to create the tag for the AOI. Each AOI has an associated User 

Defined Tag Type that has been created to interface with the AOI logic and the HMI objects that 

will be added later in this lab. Verify the Type is Base, the Data Type is P_ValveSO, and the 

Scope is controller-scope PlantPAxDemo_Batch_Master.  PLEASE VERIFY THAT THIS IS A 

CONTROLLER SCOPE TAG before clicking OK!  FAILURE TO DO THIS WILL CAUSE 

PROBLEMS LATER IN THE LAB! Only controller scoped tags can be accessed by the HMI 

objects. Click OK after entering the tag information. The red X should disappear. 
 

  
 

 

12. Drag and drop 4 IREFôs (input references) from the toolbar to the FBD Sheet as shown. To ódrag 

and dropô hold the left mouse key down when over the IREF icon (see below) and move it over 

the Sheet. When you are happy with the location of the IREF release the mouse button. 
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13. Now connect the IREFs to the inputs as shown below. To do this click on the edge of the IREF 

instruction and with the mouse button still depressed, drag the connection line to the appropriate 

input pin on the Solenoid Operated Valve instruction. 

 

Map the IREFs as shown below by double clicking in the IREF symbol and entering the associated 

tags or use the dropdown window to select the I/O tag. The pre-configured and simulated Open 

Limit Switch is input ñLocal_7_I.Data.11ò, and the Closed Limit Switch is input ñLocal_7_I.Data.10ò.  

.  

Also, change the ñCfg_UseOpenLSò and the ñCfg_UseClosedLSò inputs to 1ôs. 
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14. In a similar fashion we can now add an OREF and connect it to the Out pin as shown below. The 

pre-configured and simulated valve output is at ñLocal_2_O.Data.5ò 

 

  

 

15. One final task, we must add an instruction to insure that this new routine is executed. We will do 

this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block 

that will run the routine Storage_Tank_3_Valve when executed.  

16. Open MainRoutine by double clicking on the icon in the Project Tree 
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17. Scroll down to the end of the ladder logic. Select Rung 13 and then right-click and select Copy 

Rung.  

  

18. Select the last Rung (End). Right-click and select Paste to create Rung 14 at the bottom of the 

ladder logic..  

  

19. On the new Rung 14, double-click on the Routine Name entry box.  

  

20. Use the drop-down to change the routine name from Storage_Tank_2_Valve to 

Storage_Tank_3_Valve. Hit Enter.  The JSR instruction will execute the new routine that we 

created earlier. 
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21. We must now Finalize the edits by pressing the button at the top of the sheet. You will be 

asked if you want to óFinalize All Edits in Program?ô Click Yes. The changes will now be 

downloaded to the processor. 

22. You may want to Save your application by pressing the Save icon in the top left corner of the 

Logix application. Click Yes to save all changes and Yes to upload the current tag values. 

 

Adding a Level Indicator  to the Processor  from Scratch  

In this section we will add a new level transmitter, LT340, to our application in the same manner that we 

added the valve. To add the level we will make use of the P_AIn device from the PlantPAx Process 

Library. The new valve routine, ñStorage_Tank_3_Levelò, will be added to the Program named 

ñControl_Modulesò. To do this, 

1. Right-click on the Program ñControl_Modulesò and click on óNew Routineô 

  

2. The New Routine window will open. Name the new routine ñStorage_Tank_3_Levelò and should 

be of the type Function Block Diagram.  Click on OK 

3. The Routine ñStorage_Tank_3_Levelò will now be created. Double click on the routine to view the 

blank Function Block Diagram (FBD) sheet. 

4. Click on the Start Pending Routine Edits Button (at the top of the new sheet) to enable edits. 

This is necessary as we are currently online with the processor in Run Mode. 
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5. Right-click on the sheet to access the Edit Menu, and select Add Element 

 
 

6. The Add FBD Element Popup will appear. Type in P_AIn as shown below. Click OK. 
 

  

P_AIn is an Add-On-Instruction (AOI) function block of the PlantPAx Process Library and is used to 

display an analog input value and status.  

 

7. A P_AIn function block has now been placed on the Function Block Diagram (FBD) sheet. To 

access the blockôs properties click the View Block Properties button. 
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8. Nine output parameter pins (Val_xxxxxx) are visible by default. We wish to make the Sts_LoLo 

pin visible also so it can be used by the program as an interlock to the pump. Scroll down the list 

and make this parameter visible by clicking the visibility checkbox (Vis) associated with the 

parameter. Note that the parameters are listed in alphabetical order. Sts_LoLo is located near 

the bottom of this list. Click on Apply and OK. 

 

9. Change the name of the function block from P_AIn_12 to LT340 to map the tag of the valve. 

Each specific instance of an Add-On-Instruction (AOI) has a dedicated tag which is used to store 

data associated with the specific instance of the AOI. To map the tag, double click on the 

P_AIn_12 tag and type in óLT340ô and then hit the Enter key. 
 

  

 

10. Note that after the new tag name has been entered, a red X appears in the block. This indicates 

that LT340 is an Undefined Tag. To create it, right-click on the tag name LT340 to access the Edit 

Menu for the tag.  Select New ñLT340ò from the menu to create the tag. 

 

  
 

 

11. Use the New Tag pop-up window to create the tag for the AOI. Verify the Scope is controller-

scope PlantPAxDemo_Batch_Master.  Click OK. The red X should disappear. 

 

 

12. Drag and drop 1 IREF (input reference) and 1 OREF (output reference) from the toolbar to the 

FBD Sheet as shown. 
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To ódrag and dropô hold the left mouse key down when over the IREF icon (see below) and move 
it over the Sheet. When you are happy with the location of the IREF release the mouse button. 
Do the same for the OREF. 

 

 

13. Now connect the IREF and OREF to the inputs as shown below. To do this click on the edge of 

the IREF and OREF instruction and with the mouse button still depressed, drag the connection 

line to the appropriate input pin on the Analog Input instruction. 

 

Map the IREF and OREF as shown below by double clicking in the IREF and OREF symbol and 

entering the associated tags or use the dropdown window to select the I/O tag. The pre-configured 

and simulated level transmitter is connected at input ñLocal_13_AI.ch6dataò, and the low-low alarm 

status tag is ñLT340_Sts_LoLoò.  The low-low level alarm tag will be connected to the outlet pump 

interlock later in the lab. 

.  
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A red X  , indicating that the ñTag is Undefinedò, will remain until the tag LT340_Sts_LoLo is 

created. Right click on the OREF LT340_Sts_LoLo and chose New ñLT340_Sts_LoLoò. The red X 

will disappear. 

 

 

23. Use the New Tag pop-up window to create the tag for the AOI. Each AOI has an associated User 

Defined Tag Type that has been created to interface with the AOI logic and the HMI objects that 

will be added later in this lab. Verify the Type is Base, the Data Type is BOOL, and the Scope is 

controller-scope PlantPAxDemo_Batch_Master.  PLEASE VERIFY THAT THIS IS A 

CONTROLLER SCOPE TAG before clicking OK!  FAILURE TO DO THIS WILL CAUSE 

PROBLEMS LATER IN THE LAB! Only controller scoped tags can be accessed by the HMI 

objects. Click OK after entering the tag information. The red X should disappear. 

 

14. One final task, we must add an instruction to insure that this new routine is executed. We will do 

this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block 

that will run the routine Storage_Tank_3_Level when executed.  
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15. Open MainRoutine by double clicking on the icon in the Project Tree 

  

16. Scroll down to the end of the ladder logic. Select Rung 14 and then right-click and select Copy 

Rung. Select the last Rung (End). Right-click and select Paste to create Rung 15 at the bottom of 

the ladder logic.   

  

17. On the new Rung 15, double-click on the Routine Name entry box. Change the routine name 

from Storage_Tank_3_Valve to Storage_Tank_3_Level. Hit Enter.   

   

 

18. We must now Finalize the edits by pressing the button at the top of the sheet. You will be 

asked if you want to óFinalize All Edits in Program?ô Click Yes. The changes will now be 

downloaded to the processor. 

19. You may want to Save your application by pressing the Save icon in the top left corner of the 

Logix application. Click Yes to save all changes and Yes to upload the current tag values. 
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Adding a Pump  to the Processor using Export/Import  

In this section we will add a new outlet pump, PMP342, to our application. To add the pump we will make 

use of the Export/Import and Search/Replace features. The new valve routine Storage_Tank_3_Pump will 

be added to the Program named Control_Modules. To do this, 

1. Right-click on the routine Storage_Tank_2_Pump and click on Export Routine. 

  

2. The routine should be named Storage_Tank_2_Pump and should be of the type .L5X.  Click on 

the Export button. 

  

 

3. We can now use the exported routine as a standard for the pump control module. Import it back 

into the application to create the new pump quickly. Right-click Control_Modules and select 
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Import Routine.  

 

 

4. An Import Routine window will appear.  Click on the file named Storage_Tank_2_Pump.L5X and 

click the Import button.   

  

 

5. In the Import Configuration window that appears, change the Final Name to 

Storage_Tank_3_Pump (do not click OK now) and click the Find/Replace button. 

  

 

6. When the Find/Replace window appears, move it to the right so that you can view the replaced 

names.  

Uncheck all the Find Within choices except for Final Name. 

Change the Find What to 142 and Replace With with 342. 
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Click the Replace button repeatedly until all tag names have been updated. Then click OK. 

 

 

7. When the Online Options window appears click OK. 
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8. Click on the new routine Storage_Tank_3_Pump to open the screen.  

  

 

 

9. Edit the XREFs and OREFs for the Interlocks for the pump. The pump will not be allowed to start 

if the valve XV314 is closed or if the tank has a low level on transmitter LT340 (change the valve 

XV115.Sts_Opened to XV314.Sts_Opened and Level LT140_Sts_LoLo to LT340_Sts_LoLo). 

 

  

 

10. Edit the XREFs and OREFs pump I/O. The pump run feedback is tag Local_6_I.Data.11 and the 

pump run command output is at Local_3_O.Data14. The I/O tags have been preconfigured and 

are simulated to respond like an actual pump. 
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11. One final task, we must add an instruction to insure that this new routine is executed. We will do 

this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block 

that will run the routine Storage_Tank_3_Pump when executed.  

12. Open MainRoutine by double clicking on the icon in the Project Tree 

  

13. Scroll down to the end of the ladder logic. Select Rung 15 and then right-click and select Copy 

Rung. Select the last Rung (End). Right-click and select Paste to create Rung 16 at the bottom of 

the ladder logic.   
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14. On the new Rung 16, double-click on the Routine Name entry box. Change the routine name 

from Storage_Tank_3_Level to Storage_Tank_3_Pump. Hit Enter.   

   

15. We must now Finalize the edits by pressing the button at the top of the sheet. You will be 

asked if you want to óFinalize All Edits in Program?ô Click Yes. The changes will now be 

downloaded to the processor. 

16. You may want to Save your application by pressing the Save icon in the top left corner of the 

Logix application. Click Yes to save all changes and Yes to upload the current tag values. 

 

Adding the Valve , Pump and Level to an  HMI  Display   

The code has now been added to our Logix Application. The next step is to add the visualization 

elements to our FactoryTalk View HMI. 

1. Select the FactoryTalk View Studio Application. 

2. Open the Displays folder under the Graphics area in the Application Explorer (along the left 

hand side) 
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3. Scroll down and double click on the _storage_tanks_process display (this can be found about 

half way down). The display will open.  

 

4. We will add the new tank, valve XV314 and a pump to this display by copying Storage Tank 2 and 

changing parameters.  

 

 

5. Note: Click the zoom out button (-) to view the complete graphic while copying/pasting. Then click 

the zoom in button (+) to view details as needed. 

 

 

6. Copy and Paste ñStorage Tank 2ò to create a duplicate tank and move it to the right of Tank 2 on 

the graphic. Storage Tank 2 has been grouped as an Equipment Module (tank, valve, and pump) 

to simplify the copy procedure. This Equipment Module is comprised of PlantPAx Global Objects 

and FactoryTalkView standard library objects.  The standard library objects can be mapped to 


