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The purpose of this book is to teach you how to set up, program and use an Allen-
Bradley ControlLogix or CompactLogix. It will also familiarize you with the parts required
for a common application.

It will tell you how to use RSLogix 5000 and how to write a ladder logic program.

Since | feel the best way to learn any programming language is by using a real-world
example, there is a sample project included in this book. This sample project, which
involves a chemical batching process, also contains a Project Scope. The Project
Scope, or Functional Specification, or whatever your company might call it, defines in
detail how the system is to operate when the project is finished.

You will learn, step by step, how to take a Project Scope and turn it into a working PLC
program.

The book will show you how to go online with your PLC to monitor your program to
verify your ladder logic and make sure it is functioning properly.

It will show you how to make changes to your program while you are online.

It will show you the keystrokes and mouse movements that you need to know to use
RSLogix 5000.

Finally, it provides a number of tips and a Frequently Ask Questions section that will
save you hours of frustration.

This book assumes you have a little background with PLCs — perhaps you have worked
with other PLCs from other manufacturers or you have helped to install and wire PLCs.
Perhaps you are a Mechanical, Chemical or Process Engineer and you need to learn
how to use RSLogix 5000.

If you need a more thorough understanding of basic PLC concepts, you might want to
try the Beginner’'s Guide to PLC Programming How to Program a PLC (Programmable
Logic Controller). This ebook, along with the online tutorial, provides an example of how
to automate a drill press, while explaining all the basic concepts of PLC programming
that are necessary to write a solid PLC program.

The Beqinner’s Guide to PLC Programming works well in conjunction with this book, in
that it concentrates on basic PLC programming methods that are common to all types of
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PLCs. In addition, it provides an example of machine operation, whereas this book uses
the example of a chemical batching process.

The Beginner’'s Guide to PLC Programming is available from Modern Media for $9.95.
Visit engineer-and-technician.com if you would like to learn more about this book.

PLCS

Nearly all the industrial equipment that you find in a modern manufacturing facility
shares one thing in common - computer control. The most commonly used controller is
the PLC, or the Programmable Logic Controller, using a programming language called
Ladder Logic. The language was developed to make programming easy for people who
already understood how switches, relay contacts and coils work. Its format is similar to
the electrical style of drawing known as the “ladder diagram”.

The most popular and most widely used manufacturer of PLCs is Rockwell Automation,
who produces the Allen-Bradley ControlLogix and CompactLogix series of PLCs. The
ControlLogix and CompactLogix families of processors and I/O modules are all
programmed using Rockwell’s proprietary software known as RSLogix 5000.

When you are finished with this book, you will be able to sit down in front of any
computer running RSLogix 5000 and create a new program. You will be able to edit
existing programs. You will be able to professionally document any changes you have
made.

Rockwell Automation Technical Support

Unfortunately, we can’t anticipate all the problems you might face as you are
troubleshooting a program on the factory floor. There are just too many variables. This
is why you must establish a relationship with your local Rockwell Automation technical
support team. Get to know them before you are in the final stages of a start-up and you
run into a problem. They are very helpful and they can save you hours of frustration.

The Rockwell reps are not just technical support personnel; they are skilled engineers
that are responsible for running their own projects and writing and troubleshooting their
own programs. If you run into a problem, more than likely they have already seen it and
have come up with a solution.
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One of the nice things about Allen-Bradley’s smaller PLCs is the relative simplicity of
assembling the hardware to create a system.

First, let’'s see what it takes to assemble a ControlLogix system. You only need to have
a few components: a processor, a power supply, a rack and some 1/0O modules.

ControlLogix Processor

At the time of this writing, there are 15 ControlLogix processors available. For our
application, the 1756-L55 processor will be fine.

For your future projects, you will have to consider a number of factors before you make
the choice of your processor. Utilize your Rockwell representative and Rockwell’s
website (www.ab.com) to help you in your choice.

All the processors use RSLogix 5000, so any program you write for one processor could
be adapted to run any other 1756 processor.

I/0 Modules

For our system, we need discrete inputs, discrete outputs and analog inputs. These
modules will work fine for our application:

1756-1A16 Digital AC Input Module (16 discrete inputs)
1756-0OA16 Digital AC Outputs (16 discrete outputs)

1756-1F8 Analog Modules (8 single-ended analog inputs)
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Software

All ControlLogix and CompactLogix processors use RSLogix 5000 software to program
the PLCs. Admittedly, the software is a bit pricey, but in my opinion, it is worth it.

Getting The RSLogix 5000 Software

If you don’t have access to a PLC, it would be well worth the effort to download the
demo version of RSLogix 5000. The demo runs for 90 days, and has some limitations,
but you will be gaining experience with the real thing. Currently, the software is here:

http://www.rockwellautomation.com/rockwellsoftware/design/rslogix5000/demo.html.

There are 7 sections to download, totaling slightly over 480MB. Yes, it’s a big job to
download and install it, but it is essential.

Ladder Logic

Before we open RSLogix 5000 and start programming, there are a few things you need
to know about PLCs in general. | have summarized the basic terms and techniques
required to work with ladder logic. It isn’t a comprehensive summary, but if you are just
starting out, the information presented here will be very helpful.

Every PLC programmer, no matter what skill level, must know the principles described
in this section and the Equivalent Logic section. There is simply no way around it.

To effectively write a program, or even edit one, the programmer must know how to
visualize the effects of the changes he will make.

In other words, you have to be able to look at the logic “on paper” and imagine how the
logic will work when it is entered into the PLC.
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The Dialect of PLCS

Lets' define some terms and symbols:

INSTRUCTION — RSLogix’s Relay Ladder Logic command language is comprised of
“instructions”. An XIC (it looks like a normally open contact --] [--) is an instruction. A
timer is an instruction. A few of the most common instructions are described below.

BIT - an address within the PLC. It can be an input, output or internal coil, among
others.

RUNG - A section of the PLC ladder program that terminates in an output function of
some type. Just like in an electrical ladder diagram, a rung has some type of output that
is turned on or turned off by the preceding entities in the rung. The first rung in a ladder
program is always 0.

HARDWIRED INPUT - a physical connection to the PLC from an input device (switch or
sensor, etc.).

RSLogix 5000 defines the address of the input, based on the input cards that you
configure.

We’'ll see how this works later on, but here is an example of a hardwired input:
Local:4:1.Data.3
Here is what each part of the address means:

Local:4:1.Data.3
“Local” means that the module is connected to a controller across a backplane or with a
parallel link, keeping the module within a few inches of the controller.

Local:4:1.Data.3
“4” means that the module is module 4 (located in the 5" slot in the rack).

Local:4:1.Data.3
“I” means the bit is an input

Local:4:1.Data.3
“‘Data” indicates the type of data (this is the default for 1/0O)
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Local:4:1.Data.3
“3” indicates that the bit is 4th input on the card (the bits start with 0).

By the way, don'’t get the capital “I's” confused with ones.
So, in evaluating our example, we would describe the bit as “Module 4, bit 3”.

Here is where some confusion comes in. Because the Rockwell numbering system
starts with 0, and the processor resides in Slot 0, our example bit is actually in slot 5.
Our bit 3 is actually the 4™ bit. We could also describe the bit as “Slot 5, position 4”.

You will have to learn to transpose these ways of describing a bit back and forth in your
head. If you are troubleshooting a problem, and you want someone to look for a signal
on our example bit, you might have to tell him to look at the 4™ position on the 5" slot.
That will lead him to the physical point on the PLC.

However, you need to keep in mind that the corresponding bit in your program will be
labeled Local:4:1.Data.3.

It can be confusing, but you will get used to it.

HARDWIRED OUTPUT - a physical connection from the PLC to an output device (relay
or pilot light, etc.)

Outputs are addressed the same way.

Local:5:0.Data.4
“Local” means that the module is connected to a controller across a backplane or with a
parallel link, keeping the module within a few inches of the controller.

Local:5:0.Data .4
“5” means that the module is module 5 (located in the 6" slot in the rack).

Local:5:0.Data.4
“O” means the bit is an output

Local:5:0.Data.4
“‘Data” indicates the type of data (this is the default for 1/0O)

Local:5:0.Data.4
“4” indicates that the bit is 5th output on the card (the bits start with 0).
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INTERNAL COIL

This is a programmable bit used to simulate a relay within the PLC. The internal coil has
no connection to the outside world. It does not connect to an output card. Internal coils
are used to store information. The “contacts” of this “relay” can then be used multiple
times in other parts of the program.

RSLogix 5000 has greatly simplified the process of describing an internal coil. We can
simply give it a name, known as a tag.

For example, if you have an internal coil that is the result of, say, three hardwired safety
gate limit switches, we could label the coil “SafetyGatesClosed”.

Note the lack of spaces in the tag name. RSLogix 5000 does not allow spaces, or other
special characters, in the tag name.

Some people use underscores, so the tag might be “Safety Gates Closed”. Either way
is fine; it just depends on what your company or your client prefers.

TIMER
A timer is a programmable instruction that lets you turn on or turn off bits after a preset
time.

The two primary types of timers are TON for “timer on delay” and TOF for “timer off
delay”.

Timers in RSLogix 5000 use tag names for identification.
COUNTER
A counter is a programmable instruction that lets you turn on or turn off bits after a

preset count has been reached.

There are different types of counters available in the RSLogix, but the CTU (counter up)
instruction covers everything we will talk about here.

Counters in RSLogix 5000 use tag names for identification.
--] [- Normally Open Contact

When used with a hardwired input, this instruction is off until there is a voltage applied
to the input. The bit address then goes high, or on, and the instruction becomes “true.” It
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works the same way when it has the same address as an internal coil, except that the
coil must be turned on by logic in the program.

Allen-Bradley calls these normally open contacts “XIC”, or “eXamine If Closed”
instruction.

An XIC instruction can reference a hardwired input, a hardwired output, an internal coil
or a timer done bit, among others.

--]/[-- Normally Closed Contact
This is an inverted normally open contact.

When used with a hardwired input, this instruction is "true" until there is a voltage
applied to the input. It then goes low, or off, and becomes “false.”

It also can be used with an internal coil, becoming true when the coil is off and
becoming false when the coil is on.

Allen-Bradley calls these normally closed contacts “XIO”, or “eXamine If Open”
instructions.

-()- Output Coil

When used with a hardwired output, this function is off until the logic in the program
allows it to turn on. It then becomes “true”, and will energize the device that is wired to
the respective output.

If it is used as an internal coil, it will toggle the instructions associated with it. That is, it
will close a normally open instruction and open a normally closed instruction.

Allen-Bradley calls these outputs “OTE”, or “OutpuT Energize”.
An OTE may be used with a hardwired output or an internal coil.
TRUE — A state that indicates an instruction is allowing logic to “flow” through it.

Also, if the logic in a rung turns on the output of the rung, then the rung is said to be
true.

FALSE - Without stating the obvious, this is the opposite of true.

OK, that was a lot to cover and for you to understand — don’t worry, this will start getting
easier.

1
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Equivalent Logic

Suppose we want to use a PLC to operate a pilot light. In its elementary form, PLC logic
is very similar to the hard-wired logic you would find in an electrical ladder diagram.

For example, if you wanted to turn on a light with a momentary pushbutton, you would
wire it like the circuit below. When you press PB1, the pilot light PL1 lights up.

H N
| PILOT |
| LIGHT |
| PB1 PL1 |
l---1 [ (L) -——-|
| I
|

Now let's do the same thing in a PLC. To duplicate the hardwired circuit on a PLC, you
would wire the switch PB1 to an input (let’s use Local:4:l.Data.3) and wire the light PL1
to an output (Local:7:0.Data.0).

The 1/0O (hardwired inputs and outputs) is set up like this:

- There is a “PB1” pushbutton switch wired to Local:4:1.Data.3 of the PLC.
- There is a “PL1” pilot light wired to Local:7:0.Data.0 of the PLC.

In RSLogix 5000, the screen would look like this.

PB1 PLA1
Local4: Data.3 Local7:0.Data.0

JE O
| . - |

Now let’'s examine the sequence of events. When you first turn on the PLC, the PB1
pushbutton is off, or false. Therefore, the PL1 output is off. Pressing PB1 will make
Local:4:1.Data.3 true, Local:7:0.Data.0 will come on and the light will be energized. It
will stay on only as long as you hold the button in.
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Just like electrical current has to flow through the switch to turn on the light in the
hardwired circuit, the logic has to "flow" through the normally open instruction (which is
“closed” when you press the switch) of Local:4:1.Data.3 to energize the output that turn
on PL1.

The green highlight indicates the instruction, is “on” or “true”.

PB1 PLA1
Local 4. Data.3 Local7.0.Data.0
sy

s =
T o

One nice feature of Allen-Bradley PLCs is that you can document each bit in the
program. In the example above, “PB1” is somewhat meaningless on its own. After you
add the descriptive text “Start Motor PB1”, things make more sense.
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Project Scope

We will use a batching operation as an example. Batching, as you may know, is the
term that describes the mixing of assorted ingredients to make a finished product.

There are techniques that are common to batching, whether you are making soap or
cake mix. We are going to write a program that mixes a hypothetical window cleaner.

Someone has to define the batching procedure. Usually, this is done by a process
engineer or a chemical engineer. If the job of defining the project is done well, a
document called a Project Scope (or something similar) is generated.

It is extremely important that you clearly understand the entire process that is defined in
the scope. If you have any questions or concerns, you need to resolve those before you
begin programming. If you don’t, then the responsibility of errors and omissions, and
perhaps the blame, may be placed on you.

If you bring up questions that result in changes to the defined sequence of operations,
ask the originator to revise the Project Scope. In fact, it is not uncommon for a Project
Scope to undergo a number of revisions.

If there is a change that is not documented in the scope, you should document it by
getting an email from the originator that explains the change. If nothing else, you want
to make sure you understand what the change involves.

For our project, the project scope is as follows.
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Hyper-Glass Cleaner
Batching Project Scope

Goal
The goal of this project is to install a new automated batching system for mixing Hyper-
Glass Cleaner.

Overview

AN-CW

LS-Cw1 Sl LS-CW2
CITY
WATER N

SCALES

o

AGITATOR

MTR-MTA
MIXING
TANK

ANV-KM

LS-KM1 Hill LS-KM2 i
—J PUMP-MT i Lo MT2
. -|.:|- TO

PUMP-KM

FILLING
LINES

Three ingredients (city water, ingredient QR and ingredient KM) are added in specified
amounts by weight to the Mixing Tank. After all the ingredients have been added to the
Mixing Tank, the mixture is blended by running the agitator for a given time. When the
blending time is complete, the finished product is pumped to the Filling Lines for bottling
and final packaging.
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System Components

Component

Function

Valve AV-CW

Supplies city water to the Mixing Tank

Limit Switch LS-CW1

Indicates when valve AV-CW is closed

Limit Switch LS-CW2

Indicates when valve AV-CW is open

Pump PUMP-QR

Pumps ingredient QR to the Mixing Tank

Valve AV-QR

Supplies QR to the Mixing Tank

Limit Switch LS-QR1

Indicates when valve AV-QR is closed

Limit Switch LS-QR2

Indicates when valve AV-QR is open

Pump PUMP-KM

Pumps ingredient KM to the Mixing Tank

Valve AV-KM

Supplies KM to the Mixing Tank

Limit Switch LS-KM1

Indicates when valve AV-KM is closed

Limit Switch LS-KM2

Indicates when valve AV-KM is open

Scales

Provides the current weight of the
ingredients in the tank to the PLC

Agitator MTR-MTA

Blends the ingredients in the Mixing Tank

Pump PUMP-MT

Pumps ingredient MT from the Mixing
Tank

Valve AV-MT

Supplies the finished product to the Filling
Lines

Limit Switch LS-MT1

Indicates when valve AV-MT is closed

Limit Switch LS-MT2

Indicates when valve AV-MT is open

Ultrasonic Level Sensor ULS-1

Indicates the level in the Mixing tank

16
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Operator Panel Layout

SYSTEM
READY
PL1

ADDING
WATER
PL3

PUMPING
TO LINES
PL7

SYSTEM
FAULT
PL2

ADDING
QR
PL4

START
BATCH
PB1

ADDING
KM
PLS

STOP
BATCH
PB2

BLENDING
PL6

E-STOP
PB3

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com

17




Operator Panel Components

Component

Function

SYSTEM READY pilot light PL1

Indicates the system is ready for batching

SYSTEM FAULT pilot light PL2

Indicates the system has a fault and is
stopped

START BATCH pushbutton switch PB1

Starts a new batch

STOP BATCH pushbutton switch PB2

Stops the batching process

ADDING WATER pilot light PL3

Indicates the system adding water to the
Mixing Tank

ADDING QR pilot light PL4

Indicates the system adding ingredient QR
to the Mixing Tank

ADDING KM pilot light PL5

Indicates the system adding ingredient KM
to the Mixing Tank

BLENDING pilot light PL6

Indicates the system is blending the
ingredients

PUMPING TO LINES pilot light PL7

Indicates the system is pumping the batch
to the Filling Lines

E-STOP PB3

Immediately stops the entire system

Electrical Specifications

The Ultrasonic Level Sensor ULS-1 provides a 0-10VDC signal to the PLC.

The Scales provide a 0-10VDC signal to the PLC.

All other input signals are 120VAC.
All output signals are 120VAC.

Detailed Sequence of Operations

There are 5 steps in the Batching process:

Add City Water
Add Ingredient QR
Add Ingredient KM
Mix the batch

abkhwn =

Pump the batch to the filling lines

To begin a new batch, the operator will verify that the “SYSTEM READY” pilot light is on
and that the Mixing Tank is ready to receive ingredients.
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The operator will then press the “START BATCH” pushbutton to begin the batching
process. The “SYSTEM READY” pilot light will turn off. No further operator input is
required.

Step 1 — City Water
Automatic valve AV-CW will open. The “ADDING WATER” pilot light will illuminate.

Valve AV-CW will remain open until 1275 Ibs. of City Water is in the Mixing Tank. Valve
AV-CV will close.

The state of AV-CW will be verified by limit switch LS-CW2. If LS-CW?2 is not made
within 2 seconds after the valve was told to open, a fault will be generated and the
system will shut down. The pilot light “SYSTEM FAULT” PL2 will illuminate indicating
that a fault has occurred.

LS-CW1 will verify that the valve is closed within 2 seconds after the valve was told to
close. If the valve closure is not verified within 2 seconds, a fault will be generated, the
system will shut down and PL2 will illuminate.

All valves and their respective limit switches will work in the manner described above.

After the City Water has been added, valve AV-CW will close and the “ADDING
WATER” pilot light will turn off.

Step 2 — Ingredient QR

Valve AV-QR will be opened. After the valve position has been verified by LS-QR2,
PUMP-QR will pump 390 Ibs. of ingredient QR into the Mixing Tank. The “ADDING QR”
pilot light will be illuminated while the pump is running.

After the ingredient QR has been added to the Mixing Tank, PUMP-QR stops and the
“ADDING QR” pilot light will turn off. Valve AV-QR will close.

Step 3 — Ingredient KM

Valve AV-KM will be opened. After the valve position has been verified by LS-KM2,
PUMP-KM will pump 173 Ibs. of ingredient KM into the mixing tank. The “ADDING KM”
pilot light will be illuminated while the pump is running.

After the ingredient KM has been added to the Mixing Tank, valve AV-KM will close.
PUMP-KM will stop. The “ADDING KM” pilot light will turn off.

After LS-KM1 indicates the valve has been closed, the agitator motor MTR-MTA will
start. The “BLENDING” pilot light will illuminate.
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Step 4 — Mixing
The agitator will run for 3 minutes. The “BLENDING” pilot light will illuminate.

After the agitator is finished, The “BLENDING” pilot light will turn off.

Step 5 — Pump to filling lines
Valve AV-MT will open. After LS-MT1 indicates the valve is open, the “PUMPING TO
LINES” pilot light will illuminate.

PUMP-MT will pump the entire batch to the filling lines. When the Ultrasonic Level
Sensor ULS-1 indicates that the tank is empty, PUMP-MT will turn off, valve AV-MT will
close and the batching cycle is complete. The “PUMPING TO LINES” pilot light will turn
off and the “SYSTEM READY” pilot light will illuminate.

During every phase of the batching process, the liquid level must be monitored by the
PLC. If the level rises to greater than 95% of that Mixing tank’s capacity, the system will
generate a fault and the batching process must be halted.

The operator may press the “E-STOP” pushbutton PB3 to stop the process at any time.

END OF HYPER-GLASS CLEANER BATCHING PROJECT SCOPE
-

Summarizing the Scope

So, what did we get from the scope? Let's summarize:

First, 1275 Ibs. of water will be added to the Mixing Tank. Then, 390 Ibs. of QR will be
added. The last ingredient is KM, of which we will add 173 Ibs.

After all the ingredients are in the Mixing Tank, we have to blend it for 3 minutes.

After the batch is blended, we will pump the finished product in the tank to the filling
lines.

We have to make sure all the valves open or close in less than 2 seconds. If they do
not, then we need to shut down the process.
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We need to turn on the appropriate pilot lights to indicate what stage the batching
process is in.

We need to make sure the level in the Mixing Tank doesn’t get too high. If it does, we
must shut down everything.

We need to make sure that the respective valves for the pumps are open before we turn
on the pumps.

Which PLC?

There are certainly a number of factors that will determine which PLC you need. Without
getting into all of those, let’s just say that the 1756-L55 processor has plenty of
processing power for this project and the cost is reasonable, so we will use one.

Before you can determine what modules, rack or power supply you need to buy, you will
have to know what your I/O requirements are. This involves the very critical step of
laying out your 1/O.

A bit of advice here: Don’t skimp on this step. Make sure the 1/O is right before you
begin programming. A mistake or omission here will cost you ten-fold further down the
road.

Lay Out The I/0

Now we need to layout the I/0O. This will tell us the addresses for the 1/0 points, what
PLC modules we need and how the PLC modules need to be wired.

There are three types of signals in the batching system: 120VAC digital inputs (limit
switches and pushbutton switches) 120VAC digital outputs’ (valves, motors and pilot
lights) and analog 0-10VDC inputs.

List all of the components in the system that are connected to the PLC. Categorize each
component according its type (digital input, digital output or analog 0-10VDC). It is best

! Technically, the valves themselves are not 120VAC devices, but in this case, the solenoids that
subsequently drive the valves are. Likewise, the motors that run the pumps and the agitators may not be

120VAC, but the control circuitry that operates the motors is 120VAC.
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to do this in an Excel spreadsheet. | have provided one for this project — it is called
IO _List.xls and is included in the files you downloaded.

Try to keep associated devices together. For example, the “ADDING WATER” pilot light
should be near Valve AV-CW. This will make the electrical prints easier to read and also
help to keep the PLC program organized.

Notice the “Descriptor” column. This is a statement providing a shorthand description of
the device when the associated input is on, or true. We will use these descriptors in the
actual PLC program.

| can’t stress how important it is to get the verbiage right in a descriptor. For example,
let’s look at LS-CWH1. This particular limit switch is normally open, but held closed when
the valve is closed.

When the limit switch is closed, the input to the PLC will be on.
If we used the descriptor

Limit Switch
LS-Cwi1i

that wouldn’t tell us too much without referring to the prints. Plus, it is a little redundant,
as we know it is a limit switch based on the “LS” prefix in the device name.

If, however, we use the descriptor

City Water
Valve AV-CW
Closed
LS-Cw1i

then that tells us immediately, without referring to the prints, that the City Water valve is
closed as indicated by the limit switch LS-CW1.

After you go online with a PLC, if an input is energized (when used with a normally open
instruction), the symbol for the bit is highlighted. You can quickly realize the descriptor
statement is currently true.
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Now we must determine what input and
b output modules we need.
Thisis agood time to call | The Project Scope said that the Scales and

your local Allen-Bradley _ the Ultrasonic Level Sensor provide O-
representative and have him assist | 4y/pc signals. We can use an Allen-Bradley

you in selecting the parts you )
need. He can work directly from 1756-IF8 Analog Moaule.

your /O listing and probably save

you a bunch of time. For the inputs, we can use the 1756-1A16

Digital AC Input Module. Since 11 inputs are
needed for the system, this card will provide 5 spares.

For the outputs, we will use a 1756-OA16 Digital AC Outputs Module.

We still need a rack to hold our processor, the I/O cards and a power supply. We are
not going concern ourselves here with the rack or the power supply, as this doesn’t
have much effect on our programming. Suffice to say, try to select components that will
provide the space and flexibility for future expansion.

Assigning I/0 Addresses

Here is the final layout for the cards in the rack:

Slot 0 — 1756-L55 processor
Slot 1 — 1756-1F8 Analog Modules (8 single-ended analog inputs)
Slot 2 — 1756-1A16 Digital AC Input Module (16 discrete inputs)

Slot 3 — 1756-OA16 Digital AC Outputs (16 discrete outputs)

Please refer to the 1/O List spreadsheet and you will see how the I/O has been
assigned.

A final note about the 1/O list — take the time to do it right and keep it updated as the
project progresses.
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To run RSLogix, click:

Start > All Programs > Rockwell Software > RSLogix 5000 Enterprise Series > RSLogix 5000

A quick side note about conventions used in this book:

We are going to use the format shown above to indicate what menu items you should
click on as you navigate the menus and sub-menus.

For example, the line above means:

Click on “Start”.

Click on “All Programs”.

Click on “Rockwell Software”.

Click on “RSLogix 5000 Enterprise Series”.

Click on “RSLogix 5000”.

Your path to start RSLogix, depending on the version you have installed, may be slightly
different.
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You will see this on your monitor.

i RSLogix 5000
File Edit View Search Logic Communications Tools Window Help

AEEEEREEERE] =] Sllel = Mia| ala)

Mo Controller 0, M RuN E ‘ Path: |<nnne> llﬂ|
Mo Farces L FDK @

o Esie 2w KT =t =1 PR 2 R R e 2|
Fedundarcy 0. ll LI;I\ Favorites # Alarms A Bit A Timer/Counter A& Input/Output

Ready A

By default, RSLogix 5000 displays a “Start Pége” every time the program is
started. Most people don’t use this and choose to turn it off.

Select Tools > Options and uncheck “Show Start Page on Start Up”.
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To open a new programming, choose
File > New
In the Type: dropdown, select “1756-L55".

In the Name field, type in “BATCHING”.

In the Chassis Type: dropdown, select the seven slot “1756-A7” chassis.

il RSLogix 5000

File Edit Wiew Search Logic Communications Tools  ‘Window  Help

AEEEEREEERE] =] Sllel = Mia| ala)

Ho Controller 0. &

Moo Forces 2

Mo Edits =qr= |

Fedundancy

YWendar: Allen-Bradley

Tupe: |1?‘58-L55 ControlLogixB555 Contraller j

Revision: I'I [ vl

[~ Redundancy Enabled

M arne: |BATCHING

Description:

Chassis Type: FRE-A7  F-Slot ControlLogis C

Slat:

Safety Partner Slat:

Create In: IE:'\FESLDgi:-: R000NProjects

oK I
Cancel |
Help |

Browsze... |
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Click “OK” and this screen will appear.

i RSLogix 5000 - BATCHING [1756-L55]
File Edit View Search Logic Communications Tools Window Help

a|=|e| 8| 4[E|e] o]

-] Sl = Vel ala

ili . 7 RUN o

N-:!:I:::E$ b I~ oK o ‘ * |<nnne> :Iﬂ|
No Edits %Eﬁ? 4 H ] A ] |1 N
Fedundatzy L5 ll 4 | v |\ Favorites £ Add-On & Alarms & Bt A Timer/Counter A

Controller Tags
-{Z3 Controller Fault Handler
{73 Power-Up Handler
-5 Tasks
(158 MainTask
¢ -8 MainProgram
{73 Unscheduled Programs / Phase
=15 Motion Groups
“-[3 Ungrouped Axes
----- [£3 Add-On Instructions
=-E5 Data Types
E@ User-Defined
; Cﬁ Strings
- Add-on-Defined
(- Predefined

L JFR Madida Nafinad s
< i} ] 2
Type 1756-L55 ControlLogixS555
Description =
Slot 0
[T b
i| 11} ] l|

Ready

y

On the left, you see an explorer-type menu. This is called the Controller Organizer. All
of these folders and files allow you to configure or view properties of the PLC or data

files within the PLC.

Tip: You can toggle the
Controller Organizer by pressing
ALT-0
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The first thing we need to do is configure the 1/0. Scroll down in the Controller and right-

click on “I/O Configuration”. Choose “New Module”.

i+ RSLogix 5000 - BATCHING [1756-L55]

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com

File Edit Wiew Search Logic Communications Tools Window Help
Bl=e £ &lm(.] o] =] Bl = Y] @l
Offline == —
Mo Faross b, Select Module =
Mo Edit B 4
o Edits 2‘. Module Description Vendor J
Redundancy L | !
: = -- Communications
E‘% Ma'”Ta_SI‘ [+ Controllers
t+l- 3 Main [+ Digital
‘23 unschedd | &) Drives
[—:Iﬁ Motion Groug £ Mation
(23 Ungroup - Other
----- (3 add-onInst] | & specialty
=433 Data Types
Cﬁ User-Ded
E@ Strings Q
- add-ond
: L Predefin
*-L Module1]
----- 3 Trends
I'—_'Iﬁ 1O Configur Find... | &dd Favorite |
=88 1755 Ba
SioRng! By Categary I By %endaor I Favarites |
i|4”| ok I Cancel | Help |
||
L[S TR 3|
Ready i
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Expand the “Analog” section.

. RSLogix 5000 - BATCHING [1756-L55]

File Edit Wiew Search Logic Communications Tools Window Help
e ~u e ol
Bl 2| &[=e] o] ~| Bl = [v]E] @l
Offline == .
Mo Forces b, Select Module
Mo Edits a i
g’ Module Description Wendor J
Redundancy L ol | i
- = - 1756-IF 16 16 Channel Mon-Isolated Voltage /Current Analog Input Allen-Bradley A
E‘% Ma'”Ta_SI‘ - 1756-IF4FXOF2F/A 4 Current/Volt Inputs 2 Current/Volt Outputs Fast Analog  Allen-Bradley
: C;J Mairi -+ 1756-IF4FXOF2F/B 4 Current/Volt Inputs/2 Current,Volt Cutputs Fast Analog  Allen-Bradley  _
-3 .U”Sd"Ed' - 1756-IFECIS A & Channel Isolated Current Sourcing Analog Input Allen-Eradley
Ha Motion Groug - 1756-IF81 6 Channel Isolated Voltage fCurrent Analog Input Allen-Bradley
{3 Ungroupf - 1756-IF8 8 Channel Non-Isolated Voltage/Current Analog Input Allen-Bradley -
""" (3 Add-On Instf - 1756-IF8H 8 Channel HART Analog Input Alen-Bradley
[—:I'S Data Types - 1756-IR61 & Channel Isolated RTD Analog Input Allen-Bradley
L User-Def - 1756-TT6I & Channel Isolated Thermocouple Analog Input Allen-Eradley
- 1756-ITAI2 6 Channel Isolated Thermocouple Analog Input - Enhanc... Allen-Bradley
- 1756-0F4 4 Channel Mon-Isolated Voltage/Current Analog Output Allen-Bradley
- 1756-0F6CI & Channel Isolated Current Analog Output Allen-Bradley ™
< | 2l
I'—_'Iﬁ 1O Configur Find... | &dd Favorite |
=88 1755 Ba
SioRng! By Categar I By %endaor I Favarites |
& i Cancel
< il | 2
Ready i

Select “1756-IF8” and click “OK”.
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Click “OK” on the next dialog box and the “Module Properties” window appears.

f RSLogix 5000 - BATCHING [1756-L55]* BE®
File Edit ¥iew GSearch Logic Communications Tools Window Help

Bl=E| S| s|Ee] <] =] Bl | [vF| @]

Offline 1. T RUN S— R pan [crone> ] &

Mo Forces b, EDK qp

No Edis aln o A e ] e o] ] I

Redundancy B3 ll A | v | Favorites £ Add-On Alarms Bit Timer/Counter

B Module Properties: Local:1 (1756-1F8 1.1)

General Connection™ | Module Infc-l Configurationl Alarrn C-:-nfiguratinnl Calibraticr Backplane'

Bequested Packet Interval [RP1): I |3: mz  [11.0- 7500 ms)

[ Inhibit Madule

[ Maijor Fault On Controller IF Comnection Fails \While in Run Mode

M odule Fault

Statuz: Offline oK I Cancel

Ready '7 A
This window allows you to configure many aspects of the analog card, including:

- scaling (per channel)

- input range (voltage or current, per channel)
- alarm configuration (per channel)

- calibration gain and offset (per channel)

We will adjust these later; for the time being click “OK” to accept the default values.

Let’s add the discrete input card. Right-click on “I/O Configuration” and select “New
Module”.

Make sure that the module is assigned to Slot 1.
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Expand the “Digital” section.

-

ile Edit Wiew Search Logic Communications Tools Window Help

Bl=d| & s[m=l@] o] __ =l Klle [ viE| @la

Offline i.
Mo Forces |
o Editz I b
g’ Module |Desc:'ip1ion |‘u"endor | J
Redundanzy ﬂ\‘!l = Digital vl | i
- 1756-TA16 16 Point 79V-132V AC Input Allen-Bradley -
- 1756-1A 161 16 Point 79V-132V AC Isolated Input Allen-Bradley
) -~ 1756-IA32/A 32 Point 74V-132v AC Input allen-Bradley |~
=1+ Motion Groug - 1756-1A8D 8 Paint 79V-132V AC Diagnostic Input Allen-Bradley —
(23 Ungroupf - 1756-1B16 16 Point 10V-31,2V DC Input Allen-Bradley
""" (3 Add-On Inst] - 1756-1B16D 16 Paint 10V-30V DC Diagnostic Input allen-Bradiey
E"B Data Types - 1756-IB 161 16 Point 10V-30V DC Isolated Input, Sink/Source Allen-Bradley
(s User-Def - 1756-IB16IS0E 16 Channel Isolated 24V Input Sequence of Events Allen-Bradley
- 1756-1B32/A 32 Point 10V-31.2V DC Input Allen-Bradley
- 1756-1B32/B 32 Point 10V-31.2V DC Input Allen-Bradley
- 1756-IC16 16 Point 30V-60V DC Input Allen-Bradley
- 1756-1G 16/A 16 Point OW-5, 5VDC TTL Input Aller‘l-Bl’adE-'I )
4 | | »
I':'Iﬁ 1/ Configur %
83 1756 Ba Bnd.. | AddFavaie |
~ffa [ 4 :
] By Categary I By %endaor I Favarites |
5] i oK I Cancel | Help |
3] TR 3|
Ready 2

Choose “1756-1A16".
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A dialog box appears asking
sure Slot 2 is selected and ¢

you to select the major revision. Select the default. Make
lick “OK”.

7% RSLogix 5000 - BATCHING [1756-L55]*

File Edit Wiew Search Logic Communications Tools  ‘Window  Help

BleEl & &= <] | &%l = M@ @la
Dffline 1. [ RUN e ‘ Path: [<none> jﬂ|
Mo Forees k. FDK

Mo Edits %rﬁ? A Hled ]| e O] o
Fedundancy 0. ll 4 | v |\ Favorites £ Add-On & Alarms & Bt A Timer/Counter A

T e New Module
=51 Motion Groups

L3 Ungrouped & Tuype: 175E-1416 16 Point 791320 AC Input
----- [T add-On Instructl]  Vendor: &llen-Bradley
[‘]ﬁ Esﬁ Types Parent: Local
User-Defineg
(5 Strings Marne: I Slat: |2 ::|I
g Add-on-Defif o
- Predefined Dezcription: I
- E Module-Defir
----- [£3 Trends Comm Format; Ilnput Data j
=1-E5] 1/0 Configuratio
B3 1756 Backpld Hevision: |3_ I'I _Ij Electronic Keving, | Compatible Keying ;I
o o] 1756
] 11 1756
w2 1756 |%
< it
_ v Open Module Properties
[ Module Defined Tagg
De=cription - —
Status Offling
- b
< i | 2
Project saved to Recovery file. g
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Now we can add the discrete output card to complete our I/O configuration.

Add a 1756-OA16.

File  Edit

View Search Logic  Communications

Tools  Window Help

al=dl 2| &= =]

= sl [E

Lml al&

=23 1f0 Configur

-3 1756 Ba
@ ] 4
g

BT

Find...

Offline 0.
Mo Forces |
Mo Edits = —
Module |Descnpt|or1 |Vendor |
Redundancy vl | - 17561C16 16 Point 30V-50Y DC Input Allen-Eradley »
- - 1756-1G16/A 16 Point 0V-5.5VDC TTL Input Allen-Bradley o
[ Unsched - 1756-TH161 16 Point 90v-146V DC Isolated Input, Sink/Source Allen-Bradley
ES Motion Grouy - 1756-IH16ISOE 16 Channel Isolated 125V Input Sequence of Events Allen-Bradley
(3 Ungroup} - 1756-IM 161 16 Paint 159V-265Y AC Isolated Input allen-Bradiey
""" (3 Add-On Insty - 1756-IN16 16 Point 10v-30Y AC Input Allen-Bradley —
=5 Data Types - 1756-IV 16 /A 16 Point 10¥-30Y DC Input, Source allen-Bradley
-, User-Det] - 1756-1v32/A 32 Paint 10¥-30¥ DC Input, Source Allen-Bradey
® 1756-0416 16 Point 74V-265V AC Output Allen-Bradley
- 1756-0A 161 16 Paoint 74v-265V AC Isolated Output Allen-Bradley
- 1756-0A8 & Point 74V-265Y AC Output Allen-Bradley
- 1756-0A8D 8 Point 74V-132V AC Diagnostic Qutput Allen-Bradley
- 1756-0A8E & Point 74V-132V AC Electronically Fused Qutput Q Allen-Bradley ¥

ol

| QddFavoritel

Ey Categary [

By Wendaor | Favorites |

1
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The Controller Organizer should look like this.
7 RSLogix 5000 - BATCHING [1756-L55]*

File Edit View Search Logic Communications Tools Window Help

TrERECEE 3 AmlnlE @l e

Offline I, ™ RUM E { Path: I<none> VIﬂ

Mo Forces b ::DK |

voEws B o 8| ] Bele oo 2

Fledundancy 5.0 ll 4| » I, Favorites 4 AddOn A& Alarms A B & TimerCounter A |
=I5 Motion Groups al

(27 Ungrouped Axes
----- (23 Add-On Instructions
=-&5 Data Types
[ User-Defined
E@o Strings
[ add-On-Defined
E@o Predefined
- £ Module-Defined

1756 Backplane, 1756-A7
[ [0] 1756-L55 BATCHING
] [1] 1756-1F8

B 2] 17561416

g

[3] 1756-0A16 zl
£l il ] L&
i | 11l ] l|
JReady A

I have intentionally glossed over many of the configuration options for these cards, as |
don’t want to get bogged down in these right now. In most cases, the default
configuration for the cards will work just fine.

Later in the book, however, we will come back to the analog card to perform the
necessary setup.
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Tags

Rockwell introduced the concept of tags with RSLogix 5000. All of the addresses in the

processor are tag based.

Scroll to the top of the Controller Organizer window and expand “Controller

BATCHING”. Click on “Controller Tags” and this screen appears.

i RSLogix 5000 - BATCHING [1756-L55]* - [Controller Tags - BATCHING{COﬂtrOller]]
File Edit View Search Logic Communications Tools Window Help

=l 4

JReady

(2] S Ly B %)
B=|E| & &|=|@] o] =] &l5l® = (= |
Offline 0. F RUN W— Path: [ <none> | &
No Forces - :: DK q}
Mo Edts . KINEN T=1) U= RN B R EOA TR M
n K % X 3
—|-425] Controller BATCHING ~ Scope: |[f0 BATCHING - M Shaw Al
3 Contraller Fault Handl% Hame £ | Value | Style | Data Type | [
3 Power-Up Handler |+ Local1:C | EERY AB:1756_IF4 Flo...
—-£5] Tasks |+ Local1:l Noool) AB:1756_IF4_Flo..
= @ MainTask |+ Locak2C [ &B:1786_DI:C:0
+- 3 MainProgram ||+ Local2: {...1} &B:1786_DELO
(5 Unscheduied Programs / Phase + Local:3.C [-..} AB:1756_DO:C:0
125 Motion Groups B Looal 3 AB:1756_DO_F
(23 Ungrouped Axes | jireocal.s; {...1 A786_DO_Fus...
23 Add-On Instructions |+ Local30 | AB17RE_DO:O:0
=-£3 Data Types
[ User-Defined
+ E@o Strings
[ Add-On-Defined
+ E@o Predefined
.7 Mad la_nafinad bt
< >
< 2| | [X]2]\ Monitor Tags 4Edit Tags 7 | ’

Notice that all of the 1/0 cards we added are now listed in the Controller Tags section.

Local:1 is the analog input card.
Local:2 is the discrete input card.

Local:3 is the discrete output card.
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There are different sections of tags for each card.
The “C” suffix (Local:1:C) stands for “configuration”.
The “I” (Local:1:1) stands for “input”.

The “O” (Local:3:0) stands for “output”.

Each card has its own configuration section. These sections cover the parameters that
we saw when we first added the cards.

As you might expect, the analog input card and the discrete input card have an “I”
section. The discrete output has an “O” section.

“I”

Why, though, does the discrete output have an “I” section?

Expanding Local:3:l show us that this card returns information regarding faults, data,
timestamps and fuse status.

RSLogix 5000 - BATCHING [1756-L55]* - [Controller Tags - BATCHING(controller)]

& File Edit view GSearch Logic Communications Tools Window Help - 8 x
B & &|Be] <] =l BB = [E] @a]
Offline . T RUM E Fath: |<n0ne> ;Iﬁ
Mo Forces - PEAKT @
wew @ 0% o i) el oo o] )
o en I3 s T X s

=~ Controller BATCHING ~ Scope: | [0 BATCHING - Show.. | Show all

A Controller Tags

i * -~
3 Contraller Fault Handler Hame | Value | Sble | Data Type [
3 Power4p Handler || +locallC [...] AB1VEE_IF4_Flo..
=55 Tasks |+ Local1:l | AB:1786_IF4_Flo...
] % MainTask |+ LocalZC | AB:17RE_DIC:O
é (3, mainProgram ||+ Localz: [-.-1 AB:1756_D:1:0
- ﬁ““sg’e'j“'ec' Programs / Phase + Local 3 {en} AB:1756_DO:C:0
- otion Groups
£ Ungrouped Axes — Lacall [--.1 AB:1756_DO_Fus...
B3 Add-On Instructions |+ Local3l Fault 240000_000. .. |Binary DINT
-5 Data Types |+ Locak3:l.Data 240000_000. .. |Binay DINT
E@o User-Defined |+ Locak3:|.C5TTimestamp [...} Decimal DIMT[2]
+ % S.-'-\::In-if Defined |+ Local3:l. FuseBlown 240000_000. .. Binary DINT
oG5 e |+ Local30 [...1 4B 756_D0:0:0
.17 Marda Nafinad b
< ?

£ 2 |« [+ ]\ Monitor Tags £Edit Tags / K] >

JProject saved to Recovery file.
This information can be used in the program to help troubleshoot a problem.
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Adding Descriptors To Your I/O

A descriptor is the text that is associated with a tag. We could add a descriptor to every
tag, but that may not be cost effective. We do, however, want to add descriptors to our
I/O points.

In the controller tag window, expand “Local:1:1. Scroll down to the tag named
Local:1:1.ChOData. This tag holds the actual value of the signal on the first channel
(channel 0) of the analog input card.

Keep this in mind as you troubleshoot a ControlLogix processor. This is one place you
can look to see if you are getting a signal at the input of the card.

Let’s hide the Controller Organizer (ALT-0) for a moment and maximize the Controller
Tags window. The screen looks like this.

f RSLogix 5000 - BATCHING [1756-L55] - [Controller Tags - BATCHING(controller)]

& File Edit view GSearch Logic Communications Tools Window Help
Bl 8| &l =] = Sl B (= @l
Offline . ™ RUM E Path: |<n0ne> :Iﬁ
Mo Forces . PEAKT q}
Na Edts E K1 =N =0 U= i B2 K93 EOA RS M
Bl n IS % T X x
Scope: | [0 BATCHING - Show.. | Show Al
M arne a | Walue = | Shyle | Data Type | D escription | | ‘l
- Local:1:. Challnderrange 0 | Decimal BOOL
- Local:1:. Cha0venange 0 |Decimal BOOL
- Local1:1.Ch3R atedlarm 0 | Decimal BoOL
- Local:1:1. ChalAlam 0 |Decirnal BOOL
- Local:1:1. Ch3HAlarmm 0 | Decirnal BOOL
- Local:1:.Ch3LLalarm 0 |Decimal BOOL
- Local:1:. ChaHHAlarm 0 |Decimal BOOL
[ Local1:.CHOData | 0.0 Float REAL
- Local1:[.Ch1Data % 0.0 |Float REAL
- Local:1:1.Ch2Data 0.0 |Float REAL
- Local:1:1.Ch3Data 0.0 |Float REAL
|+ Local1:l.RalingTimestamp 0 |Decimal INT
|| +localZzC [ewal AB17EE_DIEC:OD
|+ LocalZI [eaal AB:ATRE_DLLO
|+ Local3C [eaal ABATRE_DO:C:0
|+ Locall [eaal ABATEE_DO_Fus... e
3 \Ii.lft;rlﬁngags AEditTags f — o [ » ]J
Project file saved.
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Open your I/O List spreadsheet and find the description for Local:0:1.ChOData. It is
“Liquid Weight in Mixing Tank Scales SC-1". Copy the text (CTRL-C)

Click on the description column for Local:0:1.ChOData and paste the description into the
box.
% RSLogix 5000 - BATCHING [1756-L55] - [Controller Tags - BATCHING(controller)]

File Edit View Search Logic Communications Tools Window Help - 8 X
Bl 8 =@ =] =] SlslR| & (& @l
Offline I, ™ RUM E Path: |<none> ;Iﬂ
No Forces v ::DK q}
No Edis g o A At list] 2o [ o]0 >
Bl £ T S %
Scope: E{l BATCHIMNG - Shav... Show All

M ame & | Yalue € | Shyle | Data Type | D escription | | ‘l
- Local:1:1.Challndemnangs 0 |Decirnal BOOL
- Local:1:. Ch30veranae 0 | Decimal BOOL
- Local:1:1.Ch3R atedlarm 0 |Decimal BOOL
- Local:1:1. Ch3lalarm 0 |Decimal BOOL
- Local1:1.Ch3HAlam 0 | Decimal BoOL
- Local:1:[ Ch3lLalarm 0 | Decimal BoOL
- Local:1:1. ChaHHAlarm 0 |Decirnal BOOL
= Local:1:1.ChOD ata 0.0 |Float REAL j
| Local:1:1.ChlData 0.0 |Float RE&L !-i.qUidWEith i
| Locall1.Ch2Dats 0.0/ Float REAL Mixing Tsag_'}fw'es
- Local1:[.Ch3Data 0.0 |Float REAL
|+ Local1:l RolingTimestamp 0 | Decimal IMT
|+ locakzC [eaal ABATEE_DLCO
|+ Locak2 [onal ABATSE_DLLD
|| +local3C [...1 AB:17EE_DO:C:0
|+ local3l [ewal AB17EE_DO_Fus... Fe

[ e N ] L k1 AFRATES BOLOLT il
» [\ Monitor Tags 4 Edit Tags / 1 »

Enter a tag description

Repeat the process for the remaining analog inputs.
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Let’s do the same with the descriptors for the first discrete input card. Expand “Local:2I”.
Expand Local:2:l.Data.

. RSLogix 5000 - BATCHING [1756-L55]* - [Controller Tags - BATCHING(controller)]

File Edit View Search Logic Communications Tools Window Help
iz A b Sl wn =
8| S| 5@ o] -l SRl & V& @l
Offline . I RUN E Path: |<none> :Iﬁ
Mo Forces . 'E DK @
" BaT
Mo Eais & o A (e || [crr| oo ot | [ orf oo feon | b I3
Bl 'K X ) 5
Scope: @ BATCHIMG - Shaw... Show Al
Mame £ |Value \a | Force Mask ha | Style | Data Type | D escription |ﬂ
| =/Local2] | | ABATEE_DILLO
+ Local:2:1.Faulk 2#0000_000... Binary DIMT
— Local2l.Data | 2#0000_000... Binary DINT
- Local:2:1.Data.0 a Decimal BOOL
- Local:2:1.Data 1 0 Decimal BOOL
- Local 21 Data 2 ] Decimal BoOL
- Local 21 Data 3 ] Decimal BoOL
- Local:Z:l.Data.d4 0 Decimal BOOL
- Local:Zl.Data5 0 Decimal BOOL
- Local:2:1.Data B a Decimal BOOL
- Local:2:1.Data. 7 0 Decimal BOOL
- Local 2 Data 8 ] Decimal BoOL —
- Local 21 Data 9 ] Decimal BoOL
- Local:Z:].Data 10 0 Decimal BOOL
- Local:2:.Data 11 0 Decimal BOOL
- Local:2:1.Data 12 a Decimal BOOL
<]+ ] Monitor Tags £Edit Tags / |l | b’_‘

These are the tags that define the actual inputs on the card. Like with the analog card,
this is where you look to see if you have a signal on an input.
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Copy the descriptions from the spreadsheet for this card.

7 RSLogix 5000 - BATCHING [1756-L55] - [Controller Tags - BATCHING(controller)]

& File Edit view GSearch Logic Communications Tools Window Help - 8 x
Bl dl & 4w o] =l Bl | v[E] @a]
Offline . T RUM E Fath: |<n0ne> ;Iﬁ
Mo Forces - PEAKT @ %
wew @ 0% o i) el oo o] )

| o Iy z T X z

Seope: |BOBATCHING  w| [ Show. | showal

M arne a | Walue = | Shyle | Data Type | D escription | |j
— Local:3:.0rata 240000_000. .. |Binary DINT
- Local:3:1.Data.l 0 |Decimal BOOL Syztem Ready PL1
- Local:3:1.Datal 0 |Decimal BOOL Open City 'Water Valve A'-Cw
- Local3:1.Data.2 0 |Decirnal BOOL Audding ' ater PL2
- Local:3:1.0ata.3 0 |Decimal BOOL Open QR Valve AV-0R
- Local: 3. Data 4 0 | Decimal BOOL Run QR Pump PUMP-OR
- Local:21.Data b 0 | Decimal BOOL Adding OR PL4
- Local:3:1.Data B 0 |Decimal BOOL Open Ki Valve AV-FM
- Local:3:1.Data. 7 0 |Decimal BOOL Fiun K Pump PURMP-EM
- Local3:1.Datad 0 |Decirnal BOOL Audding KM PLE
- Local: 2.0 ata 9 0 | Decimal BOOL Rur Mixing Tank Agitator MTR-MTA
- Local:3:1.Data10 0 | Decimal BOOL Blending PLE e
- Local:31.Data 11 0 | Decimal BOOL Run Mizing Tank Pump PUMP-MT
- Local:3:1.Datal2 0 |Decimal BOOL Pumping ta Lines PL7
- Local:3:1.Datal3 0 |Decimal BOOL Open Mising Tank ¥ alve AW-MT
- Local:3:l.Data14 0 |Decirnal BOOL spare
5 \Mor;ifc;ftl:'élgns-;{ Edit Tags f S |« o [ » ]J

Project file saved.

| have hidden the Force Mask column and stretched the Description column to see the
full description.

You can switch columns on or off in the Controller Tags window by
selecting View > Toggle Column
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Copy the descriptions from the spreadsheet for the output card.

7 RSLogix 5000 - BATCHING [1756-L55]* - [Controller Tags - BATCHING(controller)]

& File Edit view GSearch Logic Communications Tools Window Help - 8 x
= ~u e e
B & &|Be] <] = Sl B (= @l
Offline 0. T RUN e Path: [ <none> =] &l
Mo Forces . ; EAKT q}
Na Edts E K1 =N =0 U= i B2 K93 EOA RS M
B n I3 % X z
Scope: | [0 BATCHING - Show.. | Show Al
M arne a | Walue = | Shyle | Data Type | D escription | |j
| |=flocalz0 [ewal AB:AYEE_DO:0:0
— Local:3:0.Data 240000_000. .. |Binary DINT
- Local:3:0.0ata0 0 |Decimal BOOL Syztem Ready PL1
- Local30.Data.l 0 |Decimal BOOL Open City W ater Valve Al-Cw
- Local:2:0.0ata.2 0 | Decimal BOOL Adding water PL3
- Local:3:0.0ata3 0 | Decimal BOOL Open GR Walve A4-0R
- Local:3:0.Datad 0 | Decimal BOOL Run QR Pump PUMP-OR
- Local3:0.Datah 0 |Decimal BOOL Adding OF FL4 %
- Local:3:0.0ata b 0 |Decimal BOOL Open Ki Valve AV-FM
- Local2:0.Data. s 0 |Decirnal BOOL Fiun KM Purnp PUMP-KM
- Local:20.0atad 0 | Decimal BOOL Adding KM PLS
- Local:3:0.0ataq 0 | Decimal BOOL Rur Mixing Tank Agitator MTR-MTA
- Local:3:0.Data 10 0 | Decimal BOOL Blending PLE b
- Local:3:0.Data 11 0 |Decimal BOOL Fun Mizing Tank Pump PUMP-bT
- Local3:0.Data 12 0 |Decimal BOOL Pumping ta Lines PL7
- Local30.Datal3 0 |Decimal BOOL Open Mising T ank. ¥ alve AW-MT
» |\, Monitor Tags ;{:EclitTags;’ « T [ » ]J
This completes the descriptions for the 1/O.
It is a good idea to save
your work frequently. This is done
in RSLogix like it is in any other
Windows program (CTRL-S, or File
> Save or = )-
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Ladder View

Open the Controller Organizer, expand the “Tasks” folder, and expand the “Main
Program” folder.

Click on “Main Routine” and you should see this.

& RSLogix 5000 - BATCHING [1756-155]* - [MainProgram - MainRoutine®] =
|E’ File Edit Wiew Search Logic Communications Tools Window Help E

al=@l 8 $l®|@f o] =] SlnlelE MEl @l

Offline 0. T RUN e Path: [ <none> =] &l
Mo Forces I ok @

MNao Edits EZ&,:ZE,ET llﬂ \| | \| |,{| |,(| z(| Aﬂ

=5 Controller BATCHING ~ | | | | |
A controller Tags
(23 Controller Fault Handler
£ Power-Up Handler 0
-5 Tasks
= % MainTask
|28, MainProgram (End)
] Program Tags
o [
3 Unscheduled Programs
—1-£55] Motion Groups
3 Ungrouped Axes
[Z3 Add-On Instructions
023 Data Types
[ User-Defined
+ Eﬁ Strings
[F@ addAnnafinad b
S >

L1 U

Type Ladder Diagram (Main)
De=cription

JReady Rung 0 of 1 APP

Setting Up An Overall Control Rung

Typically, a program will start with some kind of overall or master control rung. This rung
will define a bit that must be on for the entire system to operate, and we include bits that
we know must be true for the whole system to run.
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In this project, we certainly want the E-Stop to be part of this logic. Our E-Stop (or,
emergency stop) pushbutton switch is wired in such a way that the input must be on for
the system to operate.

H You can add a rung by right-clicking on the rung number and

selecting “Add Rung” from the dropdown menu.

You can also press CTRL-R.

We want to use the E-Stop input in this rung. Find the XIC (examine if closed) JI : tool
button in the User menu.

You can insert the instruction in a couple of ways. Simply clicking on the XIC icon will
add it to the rung.

You can also click, hold and drag the tool to the spot in the rung where you want it
inserted.
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Click and drag it toward the new rung you just created. You will see that as you get near

the rung, a green dot will appear. Green dots represent possible landing points for your
instruction.

fio RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*] FEE
|H’ File Edit View Search Logic Communications Tools Window Help =10 4

ale@| 8| %@ o] - &l%nlE X el
Dffline M. M RUN T & Path: [[<none> E ﬂ
Mo Forces b ::DK

No Edis g o 4 H et [ I o [ €[4 N

a 4 I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |

[£3 Unscheduled Programs / Phase A | | | | |
-5 Motion Groups
[£3 Ungrouped Axes
[£3 Add-On Instructions
= | Data Types
[ User-Defined
+ L Strings (End)
E@o Add-On-Defined
+ Eﬁ Predefined
+ [, Module Defined
[E3 Trends
—I-£5] 1/O Configuration
—|- i 1756 Backplane, 1756-A7
f0 [0] 1756-L55 BATCHING
Bl [1] i7581F8
B [2] 1756116
8l

M 17eaMA+s

(Create Examine On instruction Rung 0 of 1 AFP
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Release the mouse button and your screen should look like this.

% RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine®*] EE]
|H’ File Edit View Search Logic Communications Tools Window Help =1

8l 8 %= i - &5/l = ME &
Offline ﬂ, 7 RUM E f"jl-: Path: |<none> llﬂ
Mo Forces p, COK
No Edits E 4 Het | Aar [ o [ »
ll LILI\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |

[(3 Unscheduled Programs / Phase ~ | | | | |

-5 Motion Groups
~
&

[£3 Ungrouped Axes
(3 add-On Instructions 0
-85 Data Types
[ User-Defined
+ Eﬁ Strings (End)
E@o Add-On-Defined
+- [ Predefined
+ [, Module Defined
[E3 Trends
£ 1j0 Configuration
- 1756 Backplane, 1756-A7
f0 [0] 1756-L55 BATCHING
Bl [1] i7581F8 =
B [2] 1756116
8l

M 17eaMA+s

L1ONY L

<- ' o[ tomeoc S | | |

JEnter BOOL operand Rung 0 of 1 APP
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Press the enter key on your keyboard. A dropdown menu appears above the instruction.

5 RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]

|H’ File Edit View Search Logic Communications Tools Window Help

8l & & 1 - Sl%B = FE K&
Offline I, ™ RUM E :F*': Path: |<none> ;Iﬂ
Mo Forces S
o Edits 2 = 4 Hked ]| AE ] O] o[ »

ll i I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |

[£3 Unscheduled Programs / Phase A | | | | |
-5 Motion Groups

BEE

=1 4

[£3 Ungrouped Axes

(3 add-On Instructions 0
-5 Data Types
[ User-Defined

M M p
Hm

| 4
&

+ Eﬁ Strings (End)
E@o Add-On-Defined

+- [ Predefined

+ [, Module Defined

[E3 Trends

—-£51 1/0 Configuration

- 1756 Backplane, 1756-A7
f0 [0] 1756-L55 BATCHING
Bl [1] i7581F8
B [2] 1756116
al

M 17eaMA+s

|Display the language elements contained in the group: Timer,Counter Rung 0 of 1 APP
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Open the dropdown and your screen now looks like this.

% RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*] EEE

|H’ File Edit View Search Logic Communications Tools Window Help - 8 X
al=d 8 &[5 [ - &lell = Ml @l
gl‘f::ine E, ; EEN E :F*': Path: |<none> ;Iﬂ
o Forces
; = T BAT
No Edits E 4 Het | Aar [ o [ »
Bl on s % X R
[£3 Unscheduled Programs / Phase | | | | |
-5 Motion Groups
[£3 Ungrouped Axes e[z ‘& ~
(3 add-On Instructions 0 e —
-5 Data Types € |§Name i Data Type Description ~
[:@o User-Defined g ﬂ +-Local1:C ABTSE IF4_ ..
+ Eﬁ Strings (End} ﬂ +-Local:1:l ABTSE IF4_..
L, Add-On-Defined ) ﬂ +|-Local:2:C AB:1756_DIC:D
+ % ;fejﬁﬁngdﬁ ) g i Localz: ABATSE_DLLD
- oauiE-Dene Local3:C AB1756_D0:...
. %Hg”g;nﬁguraﬁon E r LE:r 1 ABA7SE DO v
2| 3 1756 Backplane, 1756-A7 Enninle:
ﬁl [0] 1756-L55 BATCHING Program
Bl [1] i7581F8 ]
ﬂ 2] 17561415 Show: Show Al >3
8l ra1 i7EsmAds bt
< »
“
(Create Examine On instruction Rung 0 of 1 AFP
Notice that all the tag groups from our I/O are now showing.
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From the 1/O list, we see that the E-Stop switch is wired to the last position on the input
card, giving it an address of Local:2:1.Data.15. We want to find that tag in this window.

Expand the tag group Local:2:1, then expand the tag group Local:2:1.Data.

= RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine®*] E”E
|H’ File Edit View Search Logic Communications Tools Window Help - 8 X
Bl & &w=@ o] - &5/l = ME &
Offline I, ™ RUM E :F*': Path: |<none> ;Iﬂ
WNo Forces . ::DK
o Edits g o 4 Hked ]| AE ] O] o[ »

Bl T S z

[£3 Unscheduled Programs / Phase A | | | | |
-5 Motion Groups

[£3 Ungrouped Axes € || Local:Z:l ﬂ &
(3 add-On Instructions 0 e
=5 Data Types = | Name Data Type De=cription A
E@o User-Defined g ﬂ F-Local1:l ABTSE_IF4_...
+ Eﬁ Strings (End} ﬂ +-Local:2:.C ABATSE_DEC:0
Ly Add-On-Defined f =Locakz AB1TS6_DELD
+1 L predefined Locak2:l Faul DINT
é E@" “;Ud"”EDEﬁ”Ed LocalZ1Data = DINT
rends =
—-1-£5 1j0 Configuration 8 4o 1213 4|5 8 7 | |ughB1758 DO. hd
5 B3 1756 Backplane, 1756-A7 g |9 M0 MAZ1314115 ] Name | gcal:2:1.Data
ff [0] 175655 BATCHING 18|17/18/19/20|21/22|23 | | Data Type: DINT
ﬂ [1] 1756-TF8 24|25|26|27|28|29|30|31| |Description:
S how: ST e 33
B [2] 1756116 2
8l ra1 i7EsmAds bt
< >
w
] B (] g oo A - i
JReady Rung 0 of 1 APP
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Click on bit 15 in the box to assign that address to the instruction.

fis RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRou Ri
|H’ File Edit View Search Logic Communications Tools Window Help

Bl 8 &[] o] - &5/l = ME &
Offline I, ™ RUM E :F*': Path: |<none> ;Iﬂ
WNo Forces . ::DK
o Edits g o 4 Hked ]| AE ] O] o[ »

ll i I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |
-5 Controller BATCHING ~ | | | | |

& Contraller Tags

E-STOP Cleared PB3

[Z3 controller Fault Handler
3 Power-Up Handler

-5 Tasks 0
|58 MainTask
+ Cﬁ; MainProgram

L1ONY L

[23 Unscheduled Programs / Phase (End}
=15 Motion Groups
23 Ungrouped Axes
[£3 Add-On Instructions
-1-E£5 Data Types
E@o User-Defined
+ Eﬁ Strings
E@o Add-On-Defined
+- [, Predefined

.7 Madila_Nafimad

JProject saved to Recovery file.

Rung 0 of 1

AFP
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Click and drag the OTE (output energize) tool button ﬂ from the User menu down to
the new rung. Place it on the marker at the right.

RSLogix 5000 - BATCHING [1756-L55]" - [MainProgram - MainRoutine®] EIE)E
|E’ File Edit View Search Logic Communications Tools Window Help - 8 X

Bl | & ¢|e o] - Sl [E ME &Ql

Offline 1. 7 RUN W EH Pt [none> | &
Mo Forces :: oK
e ENP S = e ey N

ll 4 I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter & |

== Controller BATCHING A | | | | |
A contraller Tags
(23 Controller Fault Handler
3 Power-Up Handler
—|-£5] Tasks 0
- @ MairTask k
+ C& MainProgram
23 Unscheduled Programs / Phase (End)
-5 Motion Groups
[ Ungrouped Axes
[£3 Add-On Instructions
-5 Data Types
[ User-Defined
+ E@o Strings
[ Add-On-Defined

+- [ Predefined
.07 Mad s Pafinad

E-STOP Cleared PB3 ~
Local:2:.Data. 15

LICRNLY I I

Create Output Energize instruction Rung 0 of 1 APP
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The screen looks like this.

. RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]
|H’ File Edit View Search Logic Communications Tools Window Help

B S &(m@ | =l #%elE vEl &l

Offline ﬂ, 7 RUM E f"jl-: Path: |<none> llﬂ
Mo Forces . S
No Edits = :ZEET 4 Het | Aar [ o [ »

ll i I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |

-5 Controller BATCHING Py | | | | |
&4 contraller Tags i
[Z3 controller Fault Handler
3 Power-Up Handler
-5 Tasks 0
|58 MainTask
+ Cﬁ; MainProgram
[23 Unscheduled Programs / Phase (End} I
=15 Motion Groups
23 Ungrouped Axes
[£3 Add-On Instructions —
-1-E£5 Data Types
E@o User-Defined
+ Eﬁ Strings
E@o Add-On-Defined -
+- [, Predefined

.7 Madila_Nafimad

E-STOP Cleared PB3 -

Local:2:|Data.15

q1E
1L

L1ONY L

<- ' o [t O | | |

JEnter BOOL operand Rung 0 of 1 APP
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Click on the blue box (the tag name field) above the instruction. Type the phrase
“SystemEnable” into the box and press enter.

& RSLogix 5000 - BATCHING [1756-155]* - [MainProgram - MainRoutine®]
|E’ File Edit Wiew Search Logic Communications Tools Window Help E

al=d & ¥|@=@ o] ~ Klnlk = ¥E @l
Offline . T RUM

E f.,jl_: Path: |<n0ne> :Iﬁ
Mo Forces ™ ok

Ho Edts 2 m g A Al ] [ R ]| L
ll L I\ Favorites 4 Add-On A Ty A Bit & Timer/Counter A |

=1-£5 Controller BATCHING - | | | | |

A Controller Tags

E-STOP Cleared PB3

Local2:1Data.15 m

1 E
N S S|

(23 Controller Fault Handler
£ Power-Up Handler
-5 Tasks 0

-8 MainTask
+ [:E. MainProgram
[ Unscheduled Programs / Phase (End)
—1-55] Motion Groups
[ Ungrouped Axes
(£ Add-On Instructions
-5 Data Types
[ User-Defined
+ E@o Strings
[ Add-On-Defined
+ [ Predefined

2117 Meadla Pafinad

L1 U

< 5 ' MainRoutine’[ p

Create Output Energize instruction Rung 0 of 1 APP

Since this is a tag name, there can be no spaces or special characters in the name.

PLC Programming with RSLogix 5000
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This is a new tag for this program, so we have to define it. Right-click on the blue tag

name field.

From the dropdown menu, choose “New System Enable”.

& RSLogix 5000 - BATCHING [1756-155]* - [MainProgram - MainRoutine®]
|E’ File Edit Wiew Search Logic Communications Tools Window Help

g = & %[5

Offline . T RUM
» 7 oK

T [T BAT
MNao Edits = =

| =

Mo Forces

=|-45] Controller BATCHING
A Controller Tags
(23 Controller Fault Handler
£ Power-Up Handler
-5 Tasks
-8 MainTask
+ [:E. MainProgram
[ Unscheduled Programs / Phase
—1-55] Motion Groups
[ Ungrouped Axes
(£ Add-On Instructions
-5 Data Types
[ User-Defined
+ E@o Strings
[ Add-On-Defined
+ [ Predefined

2117 Meadla Pafinad

4

Create Mew

- Sk E = &l

E f.,jl_: Path: |<n0ne>

=1 &

A e | A ] ]

2

n | 4 I\ Favorites A Add-On A Alarms A Bit A Timer/Counter A |

' MainRoutine® [

PLC Programming with RSLogix 5000
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e E-STOP Cleared PB3
= LocalZ:|.Data.15
0 e ] [ New "SystemEnable” CtrI+Wh | i
e
& Cut Instruction Cirl4%
(End) Copy Instruction Ctrl+C
Paste Ctrl+v
Delete Instruction Del
Add Ladder Element... Alt+Ins
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The “New Tag” dialog box appears.

i RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]

|H’ File Edit Wiew Search Logic Communications Tools ‘Window Help
a||d & &(Bl@l =] - &lnlnl = Ml @l
Offline . FRUN
Mo Forces p_| M OK New Tag
~ [T AT
i »
plpnll 'g" =10 Mame: SystemE nable 0k I J
Rledundancy L [imeriCounter 4 |
Deszcription; Cancel |
[=1-45 Controller BATCHING
& Contraller Tags Help |
[:I Controller Fault Handler Rl
[Z Power-Jp Handler SystemEnable
[—]S Tasks
= MainTask Uszage: |<normal> |
& £ MainProgram %
(23 Unscheduled Programs /§ Type: IBase 'I Lannection... |
=43 Motion Groups . =
“([E3 Ungrouped Axes Alias For | j
----- [£3 Add-On Instructions
-5 Data Types DataType:  [BOOL |
E@o User-Defined
=g, strings Scope: I[:a: M ainProgram j
E@o Add-On-Defined —
E@o Predefined Style: Decimal
1173 Mad e Mafimad I Ll j
< i [T Open Configuration
:.
P ] [ | eemoutine- e | | :
|[Ready A

The tag we are defining here is simply a bit, so we can accept the default values in the

dialog box. In fact, we really don’t need to add a description, as the tag name itself is
pretty self-explanatory.

Click “OK”.
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We know from the Project Scope that the system must stop if there is a fault. We are
not sure of the details of all those faults yet, but we do know that we will summarize
those faults somewhere in the program. It will result in a bit. We will use the address tag
“SystemFault” for that bit. We also know that we want the “SystemEnable” to be on if we
do not have a fault.

Bear with me here and it will make sense. Click and drag the XIO (examine if open) tool

button ﬂ from the User menu down to the new rung. Place it just to the right of the
E-stop input. Double-click on the tag filed and type “SystemFault” in the box.

It should look like this:

¥a RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]
|H’ File Edit Wiew Search Logic Communications Tools Window Help - 8 X

a|=a| & *(el@ o] =] Kllel = ME| Qe
Offline 0. [ RUN BB Fatn [nones ~| &
Mo Forces p. COK
Ho Edits 2 m g R = T R K R Y A
ll L I\ Favorites 4 Add-On A4 Alarms A Bit £ TimeriCounter £ |

=3 Controller BATCHING ~ | 5|55 e )
A controller Tags
[Z3 controller Fault Handler
3 Power-Up Handler
-5 Tasks 0
-8 MainTask Q
+ C& MainProgram
23 Unscheduled Programs / Phase (End)
—1-45] Mation Groups
[£3 Ungrouped Axes
(3 add-On Instructions
-5 Data Types
[ User-Defined
+ Eﬁ Strings
L Add-On-Defined
+- [ Predefined

TR Madila Mafinad

E-STOP Cleared PB3 ~

Local:2:|Data. 15 m SystemEnable
1E TE
— 11

1L

L1 0 I

W

: )| kel [ K 2
IEnter BOCL operand Rung Dof 1 APP

Right-click on the tag name and define the tag (you may also press CTRL-W to get to
the “New Tag” dialog box). By the way, if you forget to define that tag, RSLogix 5000 will
remind you when you accept the rung edits.

Let’'s see what we have. The logic of the rung works just like an electrical circuit. If the
E-Stop is cleared and there is not a System Fault, the System Enable bit will be on.
That is exactly what we want. We will work out the fault logic later.
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We need to accept the current rung. Right-click on the rung number (0) and this
dropdown appears.
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Choose “Accept Pending Rung Edits”.
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We have completed the first rung in the program.

You may wonder why the SystemFault instruction is highlighted green. This is because
the value of the SystemFault tag is 0. Since the instruction is an XIC, or Examine If
Closed, the instruction is true. Therefore, the instruction is highlighted.

You should note that these colors are highly configurable. In fact, | have seen many

different color schemes. Just keep in mind that you may look at someone else’s laptop
and find blue, for example, has been configured to highlight a bit that is true.

Starting a Batch Cycle

The Project Scope said that the operator may start a batch by pressing the “Start Batch”
pushbutton on his console. Let’s start with that input.
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Right-click on the last rung and choose “Add Rung”. Click and drag the XIC (examine if
closed) tool button ﬂ from the User menu to the left side of the new rung.

Click on the tag name field above the instruction and navigate through the tag groups
until you find the input Local:2:1.Data.0. This is the “Start Batch PB1” pushbutton.

Click and drag the OTE (output energize) tool button ﬂ from the User menu down to
the new rung. Place it on the marker at the right. We are creating a new tag that
indicates the system is currently batching. Label this tag “SystemBatching”. Right-click
on the tag, select “New SystemBatching” and accept the defaults.

If the operator chooses, he may stop the batch. We will make use of the “Stop Batch”

pushbutton. Click and drag the XIO (examine if open) tool button ﬂ from the User
menu down to the new rung. Navigate through the tag groups until you find the input
Local:2:1.Data.1. This is the “Stop Batch PB2” pushbutton.

We don’t want the operator to be able to start a batch if the System Enable bit is not on.

We will add that by dragging the XIC (examine if closed) tool button I to the left

side of the new rung.

RSLogix 5000 lets us quickly assign a tag to this bit by dragging the bit name from
another rung.

Click, hold and drag the tag name “SystemEnable” from the OTE in Rung 0. As you
drag the tag name box, you will see gray rectangles appear, indicating that these are
potential places to assign the tag. As the cursor gets nearer to a target, that target icon
changes to a green oval.
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Release the mouse button when the cursor is near the first instruction in the rung.




Here is what we have so far:
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This rung we are creating will work much like a traditional motor starter circuit that uses
a contact from the motor starter wired in parallel with the start button to hold in the coil.
In the PLC, the “contact” is an XIO with the same tag as the “coil”’, which is
“SystemEnable”.
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We need to “wire the contact” in parallel with the start button. We do this with a branch

instruction. Drag the Branch tool button ﬂ and place it on the marker between the
System Enable bit and the Start Batch bit.
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Click on the blue section of the branch and drag it to the target to the right of the Start

Batch PB1 instruction.

As you are dragging, it looks like this.
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Release the mouse button and the branch will appear around the Start Batch bit.
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Click and drag the XIC (examine if closed) tool button ﬂ from the User menu to the
left side of the new branch.

We want this instruction to be tagged “SystemBatching”, just like the OTE in this rung.

There is a quick way to do that. Just click and drag the “SystemBatching” tag name from
the OTE in this rung to the new instruction.
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This is called a latching rung. If the SystemEnable bit is on, the SystemBatching bit can
be latched by momentarily pressing the Start Batch pushbutton. The SystemBatching bit
will stay on and the rung will remain latched until the Stop Batch pushbutton is pressed
or the SystemEnable bit goes off.

Thinking ahead, though, we know that the system will stop the batch automatically after
it has pumped all the finished product to the filling lines. We are not sure how we will
know that yet, but we know we need a bit to unlatch the rung.

Click and drag the XIO (examine if open) tool button ﬂ from the User menu down to
the marker just in front of the SystemBatching OTE instruction. Type in the tag
“‘BatchComplete” and define the tag (CTRL-W).
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Right-click on the rung number and verify the rung. It should appear like this.
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Notice how the rung has become too long to be contained on one line, so RSLogix is
putting the OTE instruction below and re-routing the connecting line. It is accurate, but a

little confusing.

You can get around this by a couple of ways. You can set the “Zoom” factor under the
“View” menu to get the rung to appear on one line.
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You can also hide the Controller Organizer by pressing “ALT-0". That is what we will do
here. We don’t have a real need to see the Controller Organizer right now, anyway.
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Batching Steps

As you recall from the project scope, there are a number of steps needed to create the
finished product. They are:

1. Adding City water

2. Adding chemical QR

3. Adding chemical KM

4. Blending the mixture with the agitator

5. Pumping the finished product to the filling lines

Step 1 — Adding City Water

We need to initiate Step 1. Before we do that, though, we need to add another
permissive bit. We will tag that bit “SystemReady”.

We know that if the system is enabled but not currently batching, it is ready to begin a
batch. We need insert a new rung and create a “SystemBatching” and “SystemReady”
bit.

Add a new rung and program it as shown in Rung 2.
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You can see how Rung 2 should look in the picture below. The “SystemReady” bit will
be on when the system is enabled, but not batching.
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To actually initiate the batch and hold the batch in Step 1, we are going to use the
Output Latch (OTL) instruction. This instruction works in conjunction with the Output
Unlatch (OTU) instruction. The instructions will work on the same bit address, but are
typically found on different rungs.

The batch will be started when the operator pushes the Start Batch button. We will latch
that bit and label it Step 1.

Insert a new rung at the bottom of the ladder. We need an XIC for the SystemReady bit
and an XIC for the Start Batch pushbutton at the beginning of the new rung.

Click and drag the XIC (examine if closed) tool button ﬂ from the User menu to the
left side of the new branch. Drag the “SystemBatching” tag from Rung 2 to the new
instruction.
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To save some typing, you can copy and paste instructions. Highlight the Start Batch
instruction in Rung 1 by clicking on the XIC icon.

Press CTRL-C.
Click on the rung number for Rung 3.

Press CTRL-V. The instruction is duplicated on Rung 3.

Click and drag the OTL (output latch) tool button ﬂ from the User menu to the right
side of the new branch. Type in the tag name “BatchStep1” and define the new tag.
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However, what if the button is pressed if the system is already batching and in another
step? To prevent that from happening, we will make sure that the only way the system
can enter Step 1 is if it is not in another step already.
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Add a series of XIO instructions and tag them BatchStep2, BatchStep3, BatchStep4 and
BatchStep5. Define all the new tags Type in the appropriate descriptors. Verify the rung.
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You may wonder why we chose not to use the OTL output latch instruction in Rung 1.
Many times, it is a matter of personal choice; sometimes a “traditional” latching rung is
better than using an OTL. In Rung 1, we were able to keep all the logic affecting the
SystemBatching bit on one rung. This makes it easier to read and a little more
condensed. Some people view a traditional latch as a bit safer. It's your call, though.

The Tag Database

In looking at Rung 3, we see that some descriptions are a bit lacking. The
“SystemBatching” tag name explains what the bit does, but the “Batch Step” tag names
don’t tell us much. We need to add some descriptions.
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You remember the actions for each Batch Step:

1. Adding City water

2. Adding chemical QR

3. Adding chemical KM

4. Blending the mixture with the agitator

5. Pumping the finished product to the filling lines.

We can right-click on the “BatchStep1” tag in the OTE and choose “Edit BatchStep1”

properties. We can then add the text “Adding City Water” to the description box, as is
shown below.
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The result is this:
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Since we have three more tags to define, let’s take a look at the tag database.

First, though, we need to know that RSLogix 5000 has different categories for tags.
Rockwell calls this attribute of a tag Data Scope.

There are controller tags, or global tags, that can be used by all the tasks and
programs in the PLC.

There are program tags, or local tags, that can be used only by an individual program.
When tags are created as we have done, this is the default.

Let’s take a look at the tags we have so far in the Tag Monitor.

Press ALT-0 so the Controller Organizer comes back into view.
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Double-click on “Controller Tags” under Controller BATCHING. These are the tag
groups that were assigned when we added our I/O.

f= RSLogix 5000 - BATCHING [1756-L55]* - [Controller Tags - BATCHING{controller]] | E”E
& File Edit view GSearch Logic Communications Tools Window Help - 8 x
Bl & 2. o] =l Blselw = v/E] @l
Offline . T RUM E Fath: |<n0ne> ;Iﬁ
Mo Forces b, PEAKT @
wea B0 3 i) el oo o] )

ol < T X

—-£5] Controller BATCHING ~ Scope: | [0 BATCHING - Show.. | Show Al

e - ~
[ Controller Fault Hany HETrE Walue | stule | Data Type [
(23 Power-Up Handler |+ Local1:C {anad &B:1756_|F4 Flo...
-5 Tasks |+ Local1:l Noool) &B:1756_IF4_Flo...
=18 MainTask ||+ Local2C Nooal &B:1756_DlC:0
= (% MainProgram ||+ Locat2 {n.] AB:1756_DLLD
gl e e +iLocal3C fozal AB:1756_DO:C:0
E MainR.outine = o :
(3 Unscheduled Programs / Phase | ocal 3 {---1 4B:1756_D0_Fus...
=I5 Motion Groups || ¥ Local30 [-..} £B:1756_D0:0:0

3 Ungrouped Axes
[Z3 Add-On Instructions

-85 Data Types
[ User-Defined
+ E@o Strings
[T Add-AnPafined b
< >
|
£ ? | | [ZT ]\ monitor Tags AEditTags / K] >
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Double-click on “Program Tags” under Tasks > Main Program. Here are the tags we
created as we wrote the program.

RSLogix 5000 - BATCHING [1756-L55]* - [Program Tags - MainProgram]

ol & &= -
Offline 1, ™ RUM
Mo Forces 3 ™ ak
No Edits = =

File Edit View Search Logic Communications Tools Window Help

=3 Controller BATCHING
A Controller Tags
[(3 Controller Fault Handler
23 power-Up Handler
—-455] Tasks
-8 MainTask
= E& MainProgram
|
E:j MainR.outine
[73 Unscheduled Programs [Whase
=425 Motion Groups
23 Ungrouped Axes
(3 Add-On Instructions
-5 Data Types
Cﬁ User-Defined

+ Cﬁ Strings

[F@ AAAd_Nn Nafinad

=3
- G x
|
=] Bl%l®l = [vEl 22
T Path: | <nane> ;Iﬁ
K1 =20 U= RN 2 B8 E0A KR 2
| R X T 7
Scope: |CE,MainF'rogram j Show. .. | Show All
M ame a | Walue ha | Style | Data Type | [+
| BatchComplste 0| Decimal BooOL
| BatchStepl 0| Decimal BOOL £
| BatchStepZ 0| Decimal BOOL
| BatchStep3 0| Decimal BOOL
| BatchStepd 0 |Decimal BOOL
| BatchStepS 0 |Decimal BOOL
| SystemBatching 0 |Decimal BOOL
| SystemEnable 0| Decimal BOOL
| SystemFault 0| Decimal BOOL
| SystemReady 0| Decimal BOOL

[« ]+ ] Monitor Tags £Edit Tags / 1K
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Hide the controller organizer (ALT-0) and we can see the descriptions.

7 RSLogix 5000 - BATCHING [1756-L55]" - [Program Tags - MainProgram] FE®E
File Edit View Search Logic Communications Tools Window Help -8 x
i ou o s "
al=|u| 8| 5[] ] = Bl%lR | [vEl 22
Offline 1. ™ RUN E Path: |<n0ne> :Iﬁ
Mo Forces . F g.:T 4P
No Edis a A Hledfe] A0 O] o] 2
1 |pEET £ I T
Secope: |C&MainF’rogram j Show... | Shaw Al
Marne & | Walue = | Style | Data Type | Description | | -
| BatchComplete 0 Decimal BOOL
| BatchStepl 0 |Decimal BOOL Adding City "W ater
| BatchStep2 0 |Decimal BOOL
| BatchStep2 0 | Decimal EOOL
| BatchStepd 0 | Decimal EOOL
| BatchSteph 0 | Decimal BOOL
| SystemBatching 0| Decimal BOOL
| SystemEnable 0 |Decimal BOOL
| SystemFault 0 |Decimal BOOL
| SystemBeady 0 |Decimal EOOL
|4 [+ ] Monitor Tags {EditTags / 4 | v[
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Let’s add the rest of the batch step descriptions.

Click on the “Edit Tags” tab at the bottom.

£ RSLogix 5000 - BATCHING [1756-L55]* - [Program Tags - MainProgram] E)E)&)
=

File Edit View Search Logic Communications Tools Window Help E
al=|u| 8| 5[] ] = Bl%lR | [vEl 22
Offline 1. ™ RUN E Path: |<n0ne> :Iﬁ
Mo Forces . F g.:T 4P
Mo Edits 2| = 0 4 L= [ O o] o] M
Il £ 3 S X
Secope: |C&MainF’rogram j Show... | Shaw Al
Marne & | Walue = | Style | Data Type | Description | | -
| BatchComplete 0 Decimal BOOL
| BatchStepl 0 |Decimal BOOL Adding City "W ater
| BatchStep2 0 |Decimal BOOL
| BatchStep2 0 | Decimal EOOL
| BatchStepd 0 | Decimal BOOL
| BatchSteph 0 | Decimal BOOL
| SystemBatching 0| Decimal BOOL
| SystemEnable 0 |Decimal BOOL
| SystemFault 0 |Decimal BOOL
| SystemBeady 0 |Decimal BOOL
|4 [+ ] Monitor Tags {EditTags / |4 | v[

You'll notice that some of the fields in the table are different.
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Select the “Description” field for BatchStep2 and type in the description.

7 RSLogix 5000 - BATCHING [1756-L55]" - [Program Tags - MainProgram] FE®E
File Edit View Search Logic Communications Tools Window Help -8 x

i ou s "

B|=d| & 5= | | = Slnlwl &=l MF ala
Offline 1. T RUN E Path: |<n0ne> :Iﬁ
Mo Forces . F g.:T 4P
No Edis a A Hledfe] A0 O] o] 2

Bl n £ ST S | %
Secope: |C&MainF’rogram j Show... | Shaw Al
Marne [y |Value = | Style | Data Type | Description | | -

| BatchComplete 0| Decimal BOOL
| BatchStepl 0 |Decimal BOOL Adding City "W ater
| BatchStepz 1| Decimal BOOL | -~
| BatchStep3 0| Decimal BOOL Adding chemical G
| BatchStepd 0 | Decimal EOOL
| BatchSteps 1| Decimal BOOL I
| SystemBatching 0| Decimal BOOL
| SystemEnable 0 |Decimal BOOL
| SystemFault 0 |Decimal BOOL
| SystemBeady 0 |Decimal EOOL
|4 [+ ] Monitor Tags {EditTags / 4 | v[

Enter a tag description
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Click on the description field for each batch step and add the respective description.
= RSLogix 5000 - BATCHING [1756-L55]* - [Program Tags - MainProgram|] ]

File Edit View Search Logic Communications Tools Window Help

i ou o s "

al=|u| 8| 5[] ] = Bl%lR | [vEl 22
Offline 1. ™ RUN E Path: |<n0ne> :Iﬁ
Mo Forces 3 F g.:T @
No Edis a A Hledfe] A0 O] o] 2

Il £ 3 S X
Secope: |C§MainF’rogram j Show... | Shaw Al
Marne [y |Value = | Style | Data Type | Description | | -

| BatchComplete 0 |Decimal BOOL
| BatchStepl 0 |Decimal BOOL Adding City "W ater
| BatchStep2 0 |Decimal BOOL Adding chemical QR
| BatchStep2 0 | Decimal EOOL Adding chemical KM
| BatchStepd 0 | Decimal BOOL Blending the misture with the agitator
| BatchSteph 0 | Decimal BOOL FPurmping the finizhed product to the filing ines
| SystemBatching 0| Decimal BOOL
| SystemEnable 0 |Decimal BOOL
| SystemFault 0 |Decimal BOOL
| SystemBeady 0 |Decimal EOOL
|4 [+ ] Monitor Tags {EditTags / |4 | v[

Ready

One note, though; use care when you are editing tags in this table. Many times, there is
no undo available.

Analog Inputs

Before we continue with Step 1, we need to scale the analog cards for the Mixing Tank
Scales and the Ultrasonic Level Sensor.

There are a couple of ways to scale a value we get from an analog input in RSLogix
5000. We can scale the value within the program, or we can do the scaling right in the
card.

There are advantages and disadvantages to both methods. Scaling in the card is simple
and straightforward, but once the card is configured, the configuration cannot be
changed unless the PLC is taken offline. This is not good for processes that must run
continuously.

78

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com



Scaling in the program is more difficult, but adjustments to the scaling algorithm can be
made while the PLC is still running.

In our case, as in many batching applications, the process does not have to run
continuously. For example, when the mixing tank is full, we could shut down the PLC
and manually run the pump that empties the tank. This “window” would give us more
than enough time to re-configure the analog card.

To configure our 1756-IF8 analog input card, we need to know what signal type we
have coming from our sensors, the range of the signals we get from our sensors and
the engineering units for each sensor.

Let’'s start with the scales.

Setting up the Analog Input Card to Calculate Tank Weight

Scales are for these types of applications usually consist of a standalone unit that is
calibrated by the manufacturer of the scales. The unit usually has a display that shows
the actual weight and an output that can be fed to a PLC. Let’s assume that the output
of our unit has been calibrated for 0-10 VDC. Zero volts equals 0 pounds, and 10 volts
equals 2000 pounds.

Now we know the signal type is DC voltage, the range is 0-10 and the engineering units
are pounds.
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Right-click on the 1756-IF8 card in the Controller Organizer and choose “Properties”.
Click on the “Configuration” tab and you will see this.

#% RSLogix 5000 - BATCHING [1756-L55]

File Edit View Search Logic Communicatons Tools Window Help
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Offline I, ™ RUN E Path: |<none> ;Iﬁ
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L gy %
)£ Motion Groups A B Module Properties: Local:1 (1756-1F8 1.1)
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=455 Data Types Chanel
% User-Defined IT 1 z ] Input Range: |1D\v" to 10V j
+ Sirings
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5 B3 1756 Backplane, 1756-4 Low Signal: Low Engineering:

E{I [0] 1756-L55 BATCH 100 W = |00

A
B [ 175614
ﬂ [3] 1756-04%% " BTS: 100 oy ms Module Filter [-3 dB ) B0 Hz -

< *
=1 Module Defined Tags ~
2 Local1:C Status: Offline Ok | Cancel | | Help |
— Local:1:l 7 =
< > |4 [ » [\, Monitor Tags £ Edit Tags f |4 >
Ready

You'll see that Channel 0, which is our Scales channel, is selected.
Click on the dropdown menu for “Input Range” and select “0V to 10V”.
Change the “Low Signal” field to O.

Change the “High Engineering” field to 2000.

Change the “Low Engineering” field to 0.

That is all we really need to do. However, we are going to take advantage of the fact
that there is a filter available. This filter smoothes input transitions.

Set the “Digital Filter” field to 1000 ms.
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Click “Apply” and we are done with the scales.

¥4 RSLogix 5000 - BATCHING [1756-L55]*
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Ready

Setting up the Analog Input Card to Calculate Tank Level

Like the scales, the ultrasonic level sensor is calibrated to a 0 to 10VDC signal. Zero
volts indicate the tank is empty. Ten volts indicates the tank is at its “full “ mark,
hopefully a safe distance from its actual maximum capacity.

The engineering unit used for the tank level is percentage.
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Select channel 1 on the card.

¥4 RSLogix 5000 - BATCHING [1756-L55]*
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Project saved to Recovery file,

Click on the dropdown menu for “Input Range” and select “0V to 10V”.
Change the “Low Signal” field to 0.

Change the “High Engineering” field to 100.

Change the “Low Engineering” field to 0.

Again, that is all we really need to do, but we will set the “Digital Filter” field to 1000 ms.
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Click “Apply”.
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Project saved to Recovery file,

Back to Batching — Step 1

Double-click on the “MainRoutine” in the Controller Organizer, and then hide the
organizer.

Scroll down and add a new rung at the bottom of the ladder.

We will open the city water valve in this rung, so we want to make sure that it is still safe
and desirable to open the valve. That is, make sure that there are no faults, the E-Stop
button has not been pressed and the Stop Batch pushbutton has not been pressed.
Using an XIC with the SystemBatching bit will confirm all of that.

Insert an XIC. We could drag the tag “SystemBatching” from Rung 3, but let's add it by
using the dropdown tag menu on the instruction.

Double-click on the tag name field above the instruction. At this point, you could type
the tag name and press enter to assign the tag to this instruction.
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Let’s use the dropdown, though. Click on the arrow in the dropdown header and you
see this.

|E> File Edit View Search Logic Communications Tools Window Help
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Dffline . I RUN e 2 patt [ <nore> =] ﬁ

Mo Forces b ™ oK
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Ach1ep ngehem.. |y BatchSteps BatchSteps
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Proaram BatchStept
L
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ez
e -
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Endy
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Ready Rung 4of 5 APP

Scroll down until you find the “SystemBatching” tag. Select it and press enter.

RSLogix gives you a number of ways to assign a tag name. Use whatever is easiest for

the particular situation.

Since we only want to open this valve and add city water in Step 1, insert an XIC with

the tag “BatchStep1”.

Insert an OTE for the city water valve (Local:3:0.Data.1).

Remember that we want to put 1275 Ibs. of water in the Mixing Tank. We will use the

LEQ (Less than or Equal To) instruction to accomplish that.
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Scroll to the right in the Language Element toolbar until you see the “Compare” tab.
Click on it.

#% RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine®] ElE]E)
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3 ] F 1 E e _—ﬁr_—ﬁf_—ﬂ
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L
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L L
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Enter BOOL operand Rung 2of 5 APP
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Click and drag the LEQ tool button to the marker just to the left of the OTE.

# RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]
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Source A in the instruction is the Tank Weight. Click on the blue tag field and scroll

through the tags until you find Local:1:I.ChOData (Liquid Weight in Mixing Tank Scales).
Press enter.

Source B is our setpoint, which as you recall from the Project Scope is 1275 Ibs. Enter
1275 for Source B.

The LEQ instruction will remain true as long as the tank weight does not exceed 1275
Ibs.

# RSLogix 5000 - BATCHING [1756-1L55] - [MainProgram - MainRoutine] B[]
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4 ] F ] F Less Than or Egl {&<=B}
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After the correct amount of city water has been added, we need to proceed to Step 2.
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We will make use of the fact that we know the system is currently in Step 1, but the
Mixing Tank has enough water (1275 Ibs) to go to the next step.

f RSLogix 5000 - BATCHING [1756-L55] - [MainProgram - MainRoutine]
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We will use the OTU (Output Unlatch) instruction to turn off the bit we latched in Rung 3.
Rung 5 works like this:

The XIC instruction “BatchStep1” is on. The Mixing Tank weight has reached the
setpoint of 1275, so the GEQ (Greater Than or Equal To) instruction is also true. As a
result, the bit “BatchStep1” is unlatched (turned off) and “BatchStep2” is latched (turned
on).

Take a moment to make sure you understand how as the weight in the tank rises past
1275, the City Water valve is turned off and the system transitions to Step 2.
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Step 2 - Adding Chemical KM

Step 2 will be similar to Step 1, so rather than creating new rungs from scratch, we are
going to copy and paste the rungs from Step 1.

Click on the rung number for Rung 4. Hold the SHIFT key and click on the rung number
for Rung 5. A green bar surrounds both rung number blocks.

Press CTRL-C.

Press CTRL-V. You now have new rungs, 6 and 7.

# RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]
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We will start with rung 6.
Change “BatchStep1” to “BatchStep2” (in this instance, just double-click on the tag
name and change the “1” to “2” and press enter).
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We will be looking for a setpoint of 1275 + 390, since there is already 1275 Ibs. of water
in the Mixing Tank and we need to add 390 Ibs. of QR. Change Source B in the LEQ
instruction to 1665.

Refer to your I/O list spreadsheet and note that the QR automatic valve is addressed as
Local:3:0.Data.3. Assign that to the OTE.

In Rung 7, change “BatchStep1” to “BatchStep2”.

Change Source B in the GEQ instruction to 1665.

Change the OTU (Output Unlatch) instruction from “BatchStep1” to “BatchStep2”.
Change the OTL (Output Latch) instruction from “BatchStep2” to “BatchStep3”.

It should look like this.
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There is a major process difference between adding City Water and adding QR - the
QR chemical needs to be pumped. This means that not only do we have to open a
valve, but we also have to turn on a pump.

First, we want to make sure the valve is being instructed to open, so we will use an XIC
from pump AV-QR in the logic. Next, we will wait to turn on the pump until the valve is
verified to be open by limit switch LS-QR2. As a failsafe, we will look at limit switch LS-
QR1 to make sure it is not indicating the valve is closed.

Right-click on Rung 6 and choose “Add Rung”.

So that you can learn a bit more about ASCII editing, we will construct the entire rung
from the ASCIl command line.

Double-click on Rung 7. The ASCII string input box appears. Type in the following
string:

XIC Local:3:0.Data.3 XIO Local:2:1.Data.4 XIC Local:2:1.Data.5 OTE Local:3:0.Data.4
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Press enter and the instructions appear.
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OK, maybe that wasn’t the best application for the ASCII editor, but at least now you
know it can be done.

Step 3 — Adding Chemical KM

Step 3 will have the same logic as Step 2, so will cut and paste to create new rungs.

Click on Rung 6, hold down the SHIFT key and click on Rung 8 to select the new rungs.
Press CTRL-C. Click on the last rung and press CTRL-V.

Change all the tag names for XIO and XIC instructions to match the new step.
We will be looking for a setpoint of 1665 + 173, since there is already 1665 Ibs. of water

in the Mixing Tank and we need to add 173 Ibs. of KM. Change Source B in the LEQ
instruction to 1838.
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Change Source B in the GEQ instruction to 1838.
Change the latch and unlatch outputs to increment the system to Step 4.

It should look like this after you have made the changes and verified the rungs.

Step 4 — Blending

After all the ingredients are in the Mixing Tank, we have to run the Agitator for 3
minutes.

We will set up a timer to run for 3 minutes. When the timer is done, we will increment
the system to Step 5. That will turn off the Agitator.

Start by inserting a new rung at the bottom.
Insert an XIC instruction with the address of B3:0/2.

Insert an XIC instruction with the address B3:0/13.
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Click the “Timer/Counter” tab on the Language Element menu. Click and drag the TON
tool button down to the right side of the new rung.

This type of timer is called a Timer On Delay. As soon as the instructions preceding it
are true, it will begin timing. The Enable bit (EN) will turn on. After it reaches its Preset
value, the Done bit (DN) will turn on.

First, we have to assign a tag name to the timer. Double-click on the “Timer” field in the
instruction. Type “AgitatorRunTime” for the tag name.

Define the new timer tag name, as you cannot assign presets until you do this.

The time base for the TON instruction is always 1 msec.

We want to time for 3 minutes, or 180 seconds, so we will enter a preset of 180000.
Double-click on the Preset field and type 180000. Press enter.

Leave the accumulated value at 0, as this will be changed as the timer begins timing.
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The completed rung looks like this.
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To run the Agitator, insert a new rung at the bottom.

Click on the “User” tab of the tool button menu and drag an XIC instruction to the first
marker of the new rung. We will use the Enable bit (EN) of the timer for the tag.
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To assign a timer’s enable bit, double-click on the tag name field for the new XIC
instruction and navigate to the EN (enable) bit of the timer.
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Add an OTE instruction for the Mixing Tank Agitator.
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The enable bit of a timer is on only when the timer is enabled. In Rung 12, for example,
if the SystemBatching bit turns off, or the Batch Step 4 bit turns off, the timer will no
longer be enabled. Consequently, its enable bit, AgitatorRunTime.EN will turn off.

We will turn off the timer by incrementing the system to the next step when the timer is
done.
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Insert a new rung at the bottom and drag an XIC to the first marker. We will assign the
Done bit (DN) of the timer to this instruction. It is formatted just like the Enable bit,
except you use .DN as the suffix. Tag this instruction as AgitatorRunTime.DN.

We will use the same method to increment the system to Step 5 that we have used
previously. Drag an OTU instruction to the last marker in the rung. Tag the instruction
to be Step 4, which is BatchStep4.

Insert a new branch around the OTU by dragging a Branch tool button to the marker in
front of the output. Grab the right leg of the branch and move it to the marker after the
output.

Insert an OTL instruction on the bottom of the branch and tag it as BatchStep5.
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Now, when the timer is done and AgitatorRunTime.DN turns on, it will unlatch Step 4
and start Step 5.
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Step 5 — Pump to Filling Lines

Since this step involves a pump, it will be similar to Step 3. Let’s save ourselves some
typing and copy all of Step 3.

Click on Rung 9. Hold down the SHIFT key and click on Rung 11.
Press CTRL-C.

Click on the last rung. Press CTRL-V.

In Rung 15, change BatchStep4 to BatchStep5.

Change the tag of the output instruction to Local:3:0.Data.13.
We want to pump until the Mixing tank is empty.

We will use the Ultrasonic Level Sensor to determine if the tank has liquid in it. We will
use a GEQ instruction to accomplish this.

Double-click on the “LEQ” text in the LEQ instruction. Type GEQ (for Greater than or
equal to) in that space. Change Source A of the instruction to Local:1:1.Ch1Data. This is
the address of the scaled level sensor.

We may be tempted to put a value of 0 into Source B, but that could be risky. First,
pumping the tank dry might be hard on the pump. Second, because of drift in the level
sensor, we might never get a reading of zero in some instances.

The Process engineers have told us that emptying the tank to 3% is desirable. Put a 3
in for the value of Source B.

Change Rung 16 to show the correct valve, limit switches and pump addresses.

Since this is the last step in the batching process, we will use Rung 17 to increment out
of Step 5 and complete the batching cycle.

Change the first XIC in Rung 17 to BatchStep5.

Copy the GEQ instruction from Rung 16. Click on the instruction, press CTRL-C and
click on the GEQ instruction in Rung 18. Press CTRL-V.

Delete the other GEQ from Rung 17 (the one that references the tank weight).

Change the remaining GEQ in Rung 17 to a LEQ.
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Change the OTU instruction’s tag from BatchStep3 to BatchStep5.

Right-click on the OTL (L) instruction in the bottom branch. Choose “Change Instruction
Type” and make it an OTE. Change the tag to BatchComplete. This is the “batch
complete” bit.

The screen should look like this.
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When the system enters Step 5, the Mixing Tank will be nearly full. The GEQ instruction
will be true and open the Mixing Tank valve.

When the valve has been opened and verified by the limit switches, the pump will run.

When the level in the tank drops to 3%, the valve will close and the Mixing Tank pump
will stop.

Simultaneously, the BatchStep5 bit will be unlatched and the BatchComplete OTE
instruction will be turned on. It will trip the latch in Rung 1 and turn off the
SystemBatching bit.
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The system returns to its idle state and is ready to begin a new batch.

The program may be complete in an operational sense, but we need to add the logic to
detect faults.

Valve Position Faults

We were told in the Project Scope that the valve position must be verified by the limit
switches within 2 seconds.

We will use an individual timer for each valve to accomplish this.

Type in the logic as shown below.
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We must accommodate the two conditions that indicate a fault. The first is that the valve
was told to open, but did not open. The second fault condition is that the valve was told
to close, but did not close.

Remember that the limit switches on the valves are electrically normally open and will
be physically held closed by the valve when it is in position.

When the valve is open, we should get a signal to the input Local:2:1.Data.3 when limit
switch LS-CW?2 is activated by the valve.

When the valve is closed, we should get a signal to the input Local:2:1.Data.2 when limit
switch LS-CW1 is activated by the valve.

We use the XIO (examine if open) instruction. We want to know if we do not get a signal
from the limit switches when we should. An XIO instruction used on an input will always
be true if there is no signal on the input.

Let’s look at how it handles the first fault condition (the valve was told to open, but did
not open).

The City Water valve output is on but the limit switch LS-CW2 is electrically open. That
means the XIO instruction for LS-CW2 in Rung 18 is true. This creates an undesirable
condition and the timer will begin timing.

102

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com



The screenshot below shows what the state of the instructions would be after 1 second
of the valve being instructed to open, but LS-CW2 not yet being activated.

# RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
= ~u e ca
al2H & %|=(@ o] - Bl = M2 Q)
Offline 1. ™ RUN E j‘..,y' Path: |<n0ne> :Iﬁ
Mo Forces 3 F S
" BaT
No Edits 2 o A A et [ | oA o | ol
a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
17 1 F Less Than or Egl (A<=B) i) ~
Source A Local1:1.Ch1Data
0.0 BatchComplets
Source B 3
Open City Water City Water Valve
Walve AV-CW AN-CW Open L5-CW2
Local 2:0.Data.1 Local:2:|Data.3 TON
3 E 3/ Timer On Delay I EN =
Ti ValveANMCWFaul
Open City Water City Water Valve leera - ZSDUD €~ ON—
Valve AV-CW  AV-CW Closed LS-CWA e
Accum 1000 &
Local 3:0.Data.1 Local:Z:lData.2
TE 3/ E
AL S
ValveAWCVWFault.ON SystemFault
13 1 F
“
I MalnFtoutme’[ p j
Ready Rung 18 of 21 APP

You can see that the City Water valve is being told to open, as Local:3:0.Data.1 is
highlighted. You can also see that LS-CW2 says that the City Water valve is not open,

as it is also highlighted. The timer has begun timing and has reached, or accumulated, 1
second.

If the timer reaches 2 seconds, the timer done bit ValveAVCWFault.DN will come on
and turn on the SystemFault bit in Rung 19.

Since we used the SystemFault bit in Rung 0, this will cause the SystemEnable bit to
turn off.

Consequently, Rungs 1 and 2 will become false and the system will stop batching.

103

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com



Let's look at the other condition; that is, the valve was told to close, but did not close.

That is accomplished in the branch in Rung 18. If the valve output is not on but the limit
switch is not activated, then the timer will begin and generate a fault.

Sometimes it gets confusing when you are working with the XIO instruction. The logic is
inverted and you have to flip some things around in your head.

The logic we have used here to detect a valve fault is fairly standard and its use is
widespread. The nice part about this logic is that it is pretty easy to troubleshoot. You
can physically look at the valve to see if it is open or closed. Then, you can look at the
input you are receiving from the limit switch. If you are getting a fault when you should
not, then just invert the instruction for the limit switch. Change it from an XIO to an XIC,
or vice versa.

Let’s create the fault timers for the remaining valves. This is the screenshot for the QR
valve and KM valve fault logic.
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This is the screenshot for the Mixing Tank valve fault logic.
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Notice how the System Fault rung has grown.
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21 1 E | Timer On Delay HEN>— A~
Open Mixing Tank  Mixing Tank Valve ;Ln;:;t ValvaAerT;g;g Lo
Valve AV-MT AN-MT Closed LS-MT1 Accum 0«
Local3:0.Data. 13 Local2:.Data.8
WatveAWCWFault. DN SystemFault
1E
WalveAWORFault.ON
T1E
1
WalveAWKMFault.ON
JE
I %
ValkeANMWMTFault.DN
JE
10
“
I MalnFtoutme’[ p j
Ready Rung 22 of 23 APP
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To complete our fault logic, we need to add the Liquid High Level alarm. We can
achieve this with one GRT instruction in the System Fault rung. It is agreed that if the
liquid level reaches 95% of the tank’s capacity, it will fault.

% RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*] [EIE
|E> File Edit View Search Logic Communications Tools Window Help g X

al=| & &|=(@ o] -l &% &l ¥E |

Offline 1, ™ RUM E f-_,; Path: |<none> ;Iﬁ
Mo Forces b ™ ak
Mo Edits = EE:ET ﬂ H |h:|-|| | CHP | LI | MER! | EQU | HER | LES | GRT| ﬂ

ﬂl 4 >|I Input/Output .\ Compare A Computefiath /( MoveiLogical

WVahreAWCWFault. DN SystemFault
1F
aC

YahreAWVORFault.ON
JE
1

WalveAVEMFault. DN
J1E
N

ValeAVMTFault.DN

1F
1 C %
Liquid Level in

Mixing Tank ULS-1
SRT
—— Greater Than (A=B) —
Source A Local1:L.Ch1Data
0.0 &
Source B 95

MainRoutine™ p j

Ready Rung 22 of 23 APP
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Console Status Indicators - Pilot Lights

| have held off putting the logic in for the Pilot Lights in an effort to keep the text as
simple as possible. Now that you understand how the system operates, we can go back
through the program and add the pilot lights.

The first is the System Ready PL1 pilot light. Find Rung 2 in the logic.

Insert a branch around the SystemReady output. Put an OTE instruction on the bottom
rung of the new branch and tag it Local:3:0.Data.0. With this logic, the light will come on
when the SystemReady bit is on.

i RSLogix 5000 - BATCHING [1756-L55]* - [MainProgram - MainRoutine*] E
|H> File Edit View Search Logic Communications Tools Window Help k.

a2 &8 4= | - &lnlR kM2 &

Dffline . M RUN — A Pan [<noner ] &|
Mo Forces . FDK
No Edis . A Het [l e O] ] N

i) | i I\ Favorites A Add-On A Alarms & Bit A Timer/Counter A

Start Batch PET Stop Batch PB2 ~
SystemEnable Local:Z:1.Data.0 Local:2:1.Data.1 BatchComplete SyatemBatching |
1 1 F 1 F e
SystemBatching |
SystemEnable  SystemBatching SystemReady

2 ] e

Sysztem Ready PL1

Local 3:0.Data.0

Pumping the finizhed
Blending the mixture product to the %

Start Batch PB1  Adding chemical QR Adding chemical KM with the agitator filing linez
SystemBatching  LecalZ:1.Data.0 BatchStep2 BatchStep3 BatchSteps BatchSteps
A T T1C 2 1 1 1 v
I MainRoutine’[ J
4 »
Enter BOOL operand Rung 2 of 23 APP
- 0000000000001
We will add the remaining pilot lights in a similar fashion.
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Adding water

S| RSLogix 5000 - BATCHING [1756-L55] - [MainProgram - MainRoutine] TE®
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
(] S b L I a0
B & &[ml@ =] =] Rl%lR k| ¥ K
Offline 1. ™ RUN E j‘..,;- Path: |<n0ne> :Iﬁ
Mo Forces . F Dk
" BaT
No Edits 2 o A A et [ | oA o | ol
a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
T BatchStep1 a3
[y S—
Liquid VWeight in
Mixing Tank Scales Open City Water =
Adding City Water SC-1 WValve AV-CW
SystemBatching BatchStep LECH Local:3:0.Data.1
4 ] F ] F Less Than or Eql (&<=B)
Source A Luc:al:‘l:l.ChDD:tg i Rdding Water PL3
Source B 1275 Local:3:0 Data 2
Liquid Weight in %
Mixing Tank Scalez
Adding City Water SC-1 Adding City Water
BatchStep1 GEQ- BatchStep
5 1 F Grtr Than or Egl (4>=B) i)
S A Local1:1.ChODat;
pures A boes o Adding chemical QR | ¥
I MainRoutine[ J
4 »
Enter BOOL operand Rung 4 of 24 APP
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Adding QR

f& RSLogix 5000 - BATCHING in BATCHING1.ACD [1756-L55] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
B & &= | =] Rl%lR k| ¥ K
Offline 1. T RUN E Path: |<n0ne> :Iﬁ
Mo Forces . F Dk 4P
] BaT
o Edts A A Al || v [ <[] A
a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
0.0+ L
Source B 1665
QR Valve AV-QR QR Valve AV-0R Open
Open QR Valve AV-0OR Closed LS-0QR1 Ls-QR2 Run QR Purmp PUMP-QR =
Local3:0.Data.3 Local:2:|Data.4 Local:Z:lData.5 Local:3:0.Data.4
7 1 F s 1 F
Liquid Weight in
Mixing Tank Scales
Adding chemical QR SC-1 Adding chemical QR
BatchStep2 GEQ- BatchStep2
] 1 F Grtr Than or Eql (A>=B) i)
Source A Localf:lChiData Adding chemical KK | v
I MainRoutine[ J
4 »
Enter BOOL operand Rung 7 of 24 APP
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Adding KM

RSLogix 5000 - BATCHING in BATCHING1.ACD [1736-L55] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
(=] S Ly BNl
Bl & %8 w2 o | - Bl = M2 Q)
Offline 1. ™ RUN E Path: |<n0ne> :Iﬁ
Mo Forces k. F S @
] BaT
No Edits 2 o A A et [ | oA o | ol
a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
Adding chemical KM SCA1 Open KN Valve AV-KM s
SystemBatching BatchStep3 LECH Local3:0.Data g 1
9 1 F 1 F Less Than or Egl (A<=8)
Source & Local1:.ChOData
0.0+
Source B 1838
KM Valve ANV-KK KM Valve AV-KM Open -
Open KM Valve AWV-KN Closed LS-KM1 LS-KM2 Run KM Purnp PUMP-KM
Local3:0.Data.§ Local:2:|Data.8 Local:Z:lData.7 Local:3:0.Data.7
10 1 F s 1 F
Adding KM PLS
Liquid Weight in
Mixing Tank Scales P
Addina ~homiral KA or A4 Arddinme chamiral K —
I MainRoutine[ J
4 »
Enter BOOL operand Rung 10 of 24 APP
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Blending

RSLogix 5000 - BATCHING in BATCHING1.ACD [1756-L55] - [MainProgram - MainRoutine]
|ﬁh File Edit View Search Logic Communications Tools Window Help

- 3 x
2= & 3@ o] - £l = ME Q]
Offline 1. ™ RUN E j‘..,;: Path: |<n0ne> :Iﬁ
Mo Forces 3 FDK
voide  B/p A || 4| [O]w] o] !
a 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
BEETEE
- -
Timer  AgitatorRunTime G
Presst 180000 € DN3—
Accum 0 &

Run Mixing Tank
Agitator MTR-MTA

AgitatorRunTime EN Local:3:0.Data.g

1E
13 1 b

Loc

3:0.Data.10
I_r
Blending the mixture
with the agitator
AgitatorRunTime. DN

BatchStep4
T1F
14 5 I ‘ U

Blending PL& ‘

Pumping the finizhed ‘

MainRouti nradiet ta the -
[dinRoutine
M breerd | K 2|

Enter BOOL operand

Rung 13 of 24 APP
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Pumping to Lines

f& RSLogix 5000 - BATCHING in BATCHING1.ACD [1756-L55] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help - 3 x
(=] . b Ly BNl
8| & %[ || - Bl = M2 Q)
Offline 1. T RUN E j‘..,;- Path: |<n0ne> :Iﬁ
Mo Forces . F Dk
- BaT
No Edits 2 o A A et [ | oA o | ol
a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £
0.0+ ~
Source B 3
Open Mixing Tank Mixing Tank Walve Mixing Tank Valve Run WMixing Tank Pump
Valve AV-MT AV-MT Closed LS-MT1  AV-MT Open LS-MT2 PUMP-MT
Local:3:0.Data.13 Local:Z:lData.& LocalZ:|Data.5 Local:3:0.Data. 11
18 — e ] F
Pumping to Lines PLT
Local 3:0.Data. 12
—_— e 1
Pumping the finizhed %
product to the Liguid Level in
filing lines Mixing Tank ULS-1 Adding chemical KM
BatchSteps LEC- BatchStep3
17 1 F Less Than or Egl (A<=B) U
Source A Local1:1.Ch1Data "
I MalnRoutme[ p j
Enter BOOL operand Rung 16 of 24 APP
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System Fault
We need to add a little logic to the System Fault pilot light. This light needs to stay on

after it detects a fault; otherwise, the system will stop, the light may go out and the
operator won’t know there was a fault.

We are using the STOP BATCH pushbutton to reset the fault light.

Add the rung as shown below.

% RSLogix 5000 - BATCHING [1756-L55] - [MainProgram - MainRoutine]
|ﬁh File Edit View Search Logic Communications Tools Window Help

8|S S| %[5 | - Rl5l® & M= &

Offline 0. I RUN E j‘..,;: Path: |<n0ne> :Iﬁ
Mo Forces | FDK
voide  B/p A || 4| [O]w] o] !

a | 4|» I\ Favorites 4 Add-On A Alarms & Bit A Timer/Counter £

[ ] 2
Greater Than (A=B)

Source A Local1:.Ch1Data

0.0+
Source B 95
Stop Batch PB2 System Fault PL2
SystemFault Local:2:1.Data.1 Local2:0.Data. 15
1 F —

Sy=ztem Fault PL2
Local3:0.Data.15

—

N

(End}

I MalnRoutme[ p j

Rung 23 of 24 APP

Ready
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A good rung comment explains in plain language what the rung is supposed to do.
These are very valuable. First, it is a way to double-check your own work. | have been
surprised at the number of times | have found a mistake in my logic as | was writing the
rung comments!

Second, it helps a person who is unfamiliar with the program quickly learn how the
program is supposed to work.

Finally, it adds value to your finished program. A well-documented program is worth
more money to a client (or your company) than a program that is not documented.

They can even get you out of a jam. If you have to troubleshoot a system 6 months after
you first programmed it, | can guarantee that you will not remember every reason for
every line of code you wrote. If you have written code in some other language before,
you certainly can understand the value of documenting your work.

115

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com




Let’s use a rung from our program as an example. Right-click on the rung number 7 and
choose “Edit Rung Comment”. The rung comment box appears above the rung.

& RSLogix 5000 - BATCHING in BATCHING3.ACD [1756-L55]* - [MainProgram - MainRoutine] = ElE
|E> File Edit Wiew Search Logic Communications Tools Window Help - 0 x
B & &5 o] =] Sl%le| B B @l
Offline . T RUM E f.,jl_: Path: |<n0ne> ;Iﬁ
Mo Forces b PSAKT
Na Edis - K1 =N E=0 =1 i B2 K93 EUA RS M
ll 4| I\ Favorites 4 Add-On A4 Alarms A Bit £ TimeriCounter A& |
| 555 e
Rung Comment For Rung: 7 ilﬁl (%]
oo , . . , 180 L . 300 . , . 480 . , . . BoO . , 780
e
5 -
i
0.0 ”~

Source B 1665 %

QR Valve AV-0OR QR Valve AV-QR Open

Open QR Valve AV-QR Clozed LS-QR1 LS-0RZ Run QR Pump PUNMP-QR
Local:3:0.Data.3 Local:Z:lData.4 Local:2:|Data.5 Local:3:0.Data.4
7 1F ; 1F
7 1 F s 1 E

Adding QR PL4 ‘ b

T Ol

Rung 7 of 24 APP

MainRoutine

Type this in the Rung Comment field:

Run QR pump PUMP-QR after the QR valve is opened and the valve position is verified
by both valve limit switches. Turn on the "Adding QR" pilot light.
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Notice that you don’t have to put details such as PLC tags in the rung comment — just
document the concept of the rung.

7 RSLogix 5000 - BATCHING in BATCHING3.ACD [1756-L55]* - [MainProgram - MainRoutine®] EE)E)
|E> File Edit Wiew Search Logic Communications Tools Window Help - 0 x
= - |y o
B 2| & J= | =] Bl B M| @la
Offline Y W EH P [ none> ~| &
Mo Forces b PDK
" BAT
No Edits EY KTl =21 = R R R EOR R 1
n | 4] I\ Favorites A Add-On A Alarms A Bit A Timer/Counter £ |
Rung Comment For Rung: 7 Jl X| a
0 150 300 450 B00 W 7a0
| IR PRI PP PR PP PRI EPUPEPI EPEPEPPE EUPPEPE EPEPEPIP PR EPEPEE EPPIREP BTN SPEPIPIE BRI EPEPEPEP P IR PP BRI EUPIPEP SPEPEPEP PR PP PP B PP | PP P T
J0 |Run QR pump PUMP-QR after the QR valve iz opened and the valve position is verified by both valve limit switches. Turn on the "Adding QR"
] pilot light.
5-_ I
i
Fun QR pump PUMP-QR after the QR valve i= opened and the valve position is verified by both valve limit switches. Turn on the "Adding QR" ~
pilot light. D
QR Valve AWV-QR QR Valve AVW-QR Open
Open QR Valve AV-QR Clozed LS-QR1 LS-QR2 Run QR Pump PUKMP-QR
Local3:0.Data.3 LocalZ:lData.4 Local:2:|.Data.5 Local3:0.Data.4 —
7 1 F e ] F
Adding QR PL4
Local3:0.Data.5
b
MainRoutine* p j
Rung 7 of 24 APP
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Click anywhere outside of the comment box and the comment appears above the rung.

i% RSLogix 5000 - BATCHING in BATCHING3.ACD [1756-L55]* - [MainProgram - MainRoutine*]

|E> File Edit Wiew Search Logic Communications Tools indow Help
a|=dl & (B2 o =l Bl | ME &Q)
Offline . ™ RUM E |m Path: I<n0ne> ;Iﬂ‘
Mo Forces | P DK q}
BAT
No Edits 2 m o A At [ | A o
Redundancy L5 a | 4| v s Favorites £ Add-On A Alarms A Bt A 1Tim
] 5555 & | =
Al
Fun QR pump PUMP-QR after the QR valve i= opened and the valve position is verified by both valve limit switches. Turn on the “Adding QR”
pilot light.
QR Valve AV-0OR QR Valve AV-QR Open
Open QR Valve AV-OR Clo=ed LS-QR1 L3-0R2Z Run QR Pump PUMP-QR
Local:3:0.0ata.3 Local:Z:.Data.4 Local:Z:.Data.5 Local:3:0.0ata.4 =
7 1 F — — ] F
Adding CR PL4
Local3:0.Data.5
Liguid Weight in
Mixing Tank Scales
SC Adding chemical QR
GEQ- BatchStep2
2 Grir Than or Egl (A==B) U
Source A Local1 :LCHUD?E(. Adding chemical KIM
I |
ainﬂgu‘tine; - amme RatrhSlan? )
<[+ | MainRoutin [ | [
JReady A
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Connecting To The PLC And Going Online

You have written your
program and now you are
ready to download, or send,
the Batching program to the
computer.

First, backup up your original
file and put it in a safe place.

Connecting to a ControlLogix
processor is done through
Ethernet, the same way you
connect a PC across a
network.

A WARNING

There are dangerous voltages present on
terminals of the PLC. Follow all warnings
and instructions from the Allen-Bradley
manual for connecting power to the PLC. If
you are not familiar with hazards and the
potential dangers of these voltages STOP
RIGHT NOW. Consult a trained
professional who is able to assist you.

Typically, most ControlLogix PLCs are connected through an Ethernet switch. You
simply plug your computer into a open port on the switch.

Click on Communications > Who Active
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A window similar to this will appear:

Logix 5000 - BATCHING in BATCHING3.ACD [1756-L55] - [MainProgram - MainRoutine]

|H’ File Edit Wiew Search Logic Communications Tools ‘Window Help

B/ | & &[B|e] o] - &l Bl ME &
Offline 1. 7 RUN e | Path: [<none> jﬂ‘
Mo Forces b LS l|I
Mo Edits ﬂ
Fedundancy ounter
——— v Autobrowse Refrezh I
ﬂl %IE Go Online |
: = Linx Gateways, Ethernet "
[+ AB_VBP-1, 1789-A17/A Virtual Chassis Upload.. | jpntis reset and turned off Ead
Download | System Fault PL2
Local3:0.Data.15
Q Update Eirmware. . |
LCloze |
Help |
Path: <hiohe> Set Project Path |
Fath in Project: <none: -
Clear Project Path | =]
d
:I

MainRoutine

ainFrogra

| KIN

\;‘

R

Navigate to the PLC to which you would like to connect. When you are successful, the
“‘Upload” and the “Download” buttons on the right will become available; they will no
longer be grayed out.
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You will then be able to download your program by following the prompts.

Let me say that | have greatly oversimplified this process. To be frank, this is where
many people have problems. Sometimes connecting to a PLC is as easy as finding an
Internet site in your browser. Other times, it can be an incredibly frustrating experience,
due to no fault of your own.

Do what you can to prepare yourself by asking others about connecting to this particular
PLC, making sure your computer can connect to a similar PLC, and so on.

Anybody who has ever connected to a PLC has had problems; they will understand
your position.

There was one instance where the firmware in a particular PLC was not compatible with
the version of RSLogix | was running in my laptop. It took a call to Rockwell’s Tech
Support to sort out the problem. They were very helpful, and it wasn’t long before | was
connected

ﬂ Tip: In Allen-Bradley PLC vernacular, upload means get the
program from the PLC and load it in RSLogix on your computer.

Download means send the program from RSLogix on your computer to
the PLC.
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Rockwell offers a nifty way to simulate going online. You can test your program at your
desk, without being connected to a PLC. You can toggle virtual I/O points, change
values in the virtual processor and see the results real time, just like you would if you
were connected to the PLC.

The software that allows you to do this is called RSLogix Emulate 5000. If you don’t
have it installed on your computer, | highly recommend that you do so.

RSLinx

Before you can configure the emulator, you must install the emulator driver in RSLinx.
To configure RSLinx, click Start > All Programs > Rockwell Software > RSLinx > RSLinx Classic

Click Communications > Configure Drivers

Click the dropdown to add a new driver. Choose “Virtual Backplane”
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Your screen should look like this.
@ RSLinx Classic Gateway

File Edit Wiew Communicaktions Skation DDEJOPC  Security  ‘window  Help

= % =8 Blle| ¥

Configure Drivers

— Awailable Driver Types:

e

— Configured Drivers:

Mame and Description | Statug
AB_WBP-1 RUMMING Running Configure...

Startup...
Start
Stop

Delete

For Help, press F1 [ 10/10/08 [04:34PM 2
Click “Close”.
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Emulator

To run the emulator, click Start > All Programs > Rockwell Software > RSLogix Emulate 5000

You will see this.

‘Zi RSLogix Emulate 5000 Chassis Monitor
Slot  Wiew Options  Help

Computer : [FOCKWELL

For Help, press F1 [

Choose Slot > Create Module > Emulator RSLogix Emulate 5000 Controller
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Follow the prompts and this should appear.

I RSLogix Emulate 5000 Chassis Monitor
Slot  Wiew Oprions  Help

Computer : |F|EIEKWE EE:

0 1 2 3 4 5 B 7 8

EruLetor
ELUH 10
FRC E:
EAT ok
FUH REM FF

()

€

For Help, press F1 |_ [

Change the Controller Type in the Batching Program

Before you can emulate a ladder logic project, you must configure the project's
controller type to use the emulator. At this point, | make a copy of my working file as a
precaution, as we need to alter the I/O Configuration to get the emulator to work.

The emulator needs to have the processor in Slot 1. You may try to run the emulator
without changing the 1/O, but frankly, | have always had to re-configure the I/O to get
things to work.

Click Edit > Controller Properties. The Controller Properties window opens. Click the “Change
Controller” button and select “Emulator RSLogix Emulate 5000 Controller”. Close the
window.
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Starting with the module in Slot 3, right-click on each module in the controller organizer
and bump the slot number up by one, until the configuration is as shown below:

¥ RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]

File Edit View Search Logic Communications Tools Window Help
8|=E| & &[Ba(e| <] =l #l%e = vEl &
Difline 1., 7 RUN | Path: | -] &
Mo Forces . ::DK
No Edis a o 4 Hed ]t e O] o] N
ll ile I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter £ |

1453 Maotion Groups A [El MainProgram - MainRoutine
3 Ungrouped Axes
(3 Add-On Instructions

-5 Data Types - . —
% User-Defined When the E-Stop is cleared and there is no System Fault, System Enable bit is set.
= C@ Strings E-STCOP Cleared PB3
Eﬁ Add-on-Defined LucaI:S_:II.IEatﬂJE- SystemFault SystemEnable
+- [ Predefined Jt ==
+- L Module-Defined
3 Trends
= 1j0 Configuration When the System Enable bit iz on, the up-er.atur starts a batch h‘.," pressing the Start
83 1756 Backplane, 17564 Batch pushbutton. He may stop the batching process by pushing the Stop Batch
pushbutton.
fld [1] Emulator BATCH
f (21 1756-F8 The System Batching bit iz latched and remains on until the batch is complete.
8 [3 17561418
ﬂ [4] 1756-0416 %: Start Batch PB1 Stop Batch PB2
— SystemEnable Local:3:1.Data.0 Local:3:1.Data.1 BatchComplete
4, ) 2. 1 F s
£5] Module Defined Tags - )
[ Local2:C 3 SystemBatching
Local2:| = i ! 3
b MainRoutine ﬂ_|
| >
Create Output Latch instruction Rung 0 of 24 APP
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Click Communications > Who Active

Expand the tree until your emulator is shown. Click the “Download” button to send the

file to the emulator.

The next step is to go online.

Find the mode drop-down menu in the upper left. It currently says “Offline”.

% RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help

ol | & &es(e] o]

|
L

- flnlklE ¥ ala)
| |

M
% X

™ Path |m3_VBP1\1

| Ak | O] o |y
A A

A Hl|
Il £

When the E-Stop is cleared and there is no System Fault, System Enable bit iz set.
E-STOP Cleared PB3

Local:3:1Data. 15 SysztemEnable

SystemFault

JE
1 C

OfFfline fl. ™ RUN
Mo Farces | Go Online
Mo Edits Upload. ..
Download
-5 Motion Gr
| Ungrg
3 Add-on1
-5 Data Typ
Cﬁ User
+-Cggh String
Cg add-
+-Cp Preds
+ Cﬁ Modu Controller Properties
3 Trends

—1-£5] 1j0 Configuration
- 1756 Backplane, 1756-4
fld [1] Emulator BATCH
8 12 1756-1F8
B 3 17561418
B [4 17560418

< >

Description
Major Fault
Winor Fault

< >

Go online using current communications path

I MainRoutine [

When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch
pushbutton. He may stop the batching process by pushing the Stop Batch pushbutton.

The System Batching bit iz latched and remains on until the batch is complete.

Start Batch PB1
Local:3:.Data.0

I1E
1L
SystemBatching

Stop Batch PB2
Local:3:.Data.1 BatchCemplete

SystemEnakble
JrC
1 C

SystemBatching

[T

From the dropdown menu, choose “Go Online”.
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The processor is now in Remote Program mode.

i RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine]

|E> File Edit Yiew Search Logic Communications Tools Window Help
a|S(@ S| &8 o] -] Kl%l%[F XY &lQ
Rem Prog 0. I Progiam Mode 1 Paih [2B_vBPT\T" ~] &
T — » T Contraller 0K, ——————
| [ Battery OK
No Edis e . 4 H|=t ] 4+|%|{}|{u}|{L}| -+
10 Mot Responding
ll 4 | b Favorites £ AddOn A Alarms f Bi A TimenCounter £ |
=5 Moton Groups o || il Slslesle] | i ] w3 #l% wdsd 8
.23 Ungrouped Axes
----- (3 Add-On Instructions When the E-Stop is cleared and there is no System Fault, System Enable bit is set. A
=-E5 Data Types E-STOP Cleared PB3 =
[ UserDefined Local3:1Data15  SystemFautt SyztemEnable b
; - Strings ] ] E — f—
% Add-On-Defined
Cﬁ Predefined
Cﬁ Module-Defined When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch
..... 3 Trends pushbutton. He may stop the batching process by pushing the Stop Batch pushbutton.
SE '@ 1j0 Configuration o ) . )
B3 1755 Backplane, 1?56—\# = The Sys%ﬂatchm bit iz latched and remains on until the batch is complete.
% g 'i';::fﬁ;smm Start Batch PB1 Stop Batch P2
SystemEnable Local:3:1.Data.0 Local-3:1.0ata.1 BatchComplete
-~ B 31 17561815 ' T F TE ey —y
o fh [4 17560816 — B Ak
o SystemBatching
4| il ] ¥
Description
Majer Fault
Winor Eauit SystemBatching
|
o o flo) e ST | o
Ready @_ A
==
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You see that the 1/O is not responding as indicated by the green light in the status area.
Also, there are fault symbols showing in the 1/0O Configuration area. That is OK for now.

4 RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
a|=d| 8 &[] ] - Kl%l& = FY &lQ

Rem Prog . I Program Mode Path [46_VEF-1\1- EE

Ma Forces >, FEDntrUIIerDK ==

Mo Edits a T ﬁ;tt;rit%ispmding A e L | ae o | ]

a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |

—)-£5] Motion Groups “% | | | | | — | | | | | | | I_ | | |

3 Ungrouped Axes

3 add-On Instructions When the E-Stop is cleared and there is no System Fault, System Enable bit iz set. s
-5 Data Types E-STOP Cleared PB3
Eﬁ Usger-Defined Local:3:1Data. 15 SystemFautt Sy=stemEnable
+-(3 strings JE 3/E
[ Add-On-Defined
+ Lt Predefined
+ Cﬁ Module-Defined When the System Enable bit is on, the operator startz a batch by pressing the Start Batch
3 Trends pushbutton. He may stop the batching process by pushing the Stop Batch pushbutton.
] @ If0 Configuration . . ) . )
B8 1756 Backplane, 1756-¢ The System Batching bit is latched and remains on until the batch is complete.
1] Emulator BATCH
% EZ} 1;1:;1;8 Start Batch PB1 Stop Batch PB2
SystemEnakble Local:2:.Data.0 Local:3:.Data.1 BatchCemplete
ﬂﬁ [3] 1756-1A16 1 1E 1E 3/ J/
B, [4) 1756-0418 = 1t 1t +E +E
¢ 3 SystemBatching
Dezcription
Major Fault )
Winer Fautt SystemBatching -
¢ Y | ll."lamﬂoutmEJ q j
Ready Rung 0 of 24 APP =1

Switch the processor to Run Mode with the dropdown menu (just to the left of where it
currently says “Rem Prog”).

Please note that if you were connected to a PLC that is operating a machine, you
would take much greater care when switching to Run Mode.

A ControlLogix PLC has a key switch with three positions: RUN (run mode), REM
(remote mode, meaning that the mode can be selected from RSLogix) and PROG
(program mode).

The three modes work this way:[1[]

Turning the key switch to RUN puts the processor in RUN mode. RSLogix can only
monitor the program and data. No downloads or changes to the program can be
mode. [ ][]
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REM allows RSLogix to put the PLC in Remote Run mode or Remote Program mode.
Most often, the key switch is left permanently in this position.[ ][]

PROG lets RSLogix upload or download programs, change data, etc. However,
RSLogix cannot put the PLC in Run mode with the switch in this position.

Hide the Controller Organizer and your screen looks like this.

4 RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
a|=@ & %@ o] -] Rll% = MY &Q
Rem Run M ™ Rur Mode Path: [AB_VEP-111- ~] &
Mo Berees b FEDntrUIIerDK ==
No Edits 3 = E,E"E’i tDF:ZSpDn g A e L | ae o | ol
ll 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
| S|l || S]] x| @il #l |

When the E-Stop is cleared and there is no System Fault, System Enable bit is set. s
E-STOP Cleared PB3
Local3:1.Data.15 SystemFault SysztemEnable
) 1E IE
aC 1 C

When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
pushing the Stop Batch pushbutton.

The System Batching bit is latched and remains on until the batch is complete.

Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local:3:lData.1  BatchComplete SystemBatching
1 JE JE IE 1B
SystemBatching

When the system is enabled but not batching, the System Ready pilot light is turned on.

IMainRouiiné[’ — ﬂ_| S jv
Ready Rung 0 of 24 APP =1
A We could have chosen “Test Mode”. This is a special mode
that allows the program to run, but disables all outputs. This would be a
good practice if we were on an actual start-up and personnel and
equipment safety was an issue.
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You can see that the “E-STOP Cleared PB3” bit is off, making the XIC instruction off as
indicated by the lack of a green highlight on the instruction.

It seems we have a system fault. We know that the “SystemFault” bit is on, since the
XI0 instruction in Rung 0 is false. Again, a true state is indicated by the green highlight
on the instruction.

Remember:

The XIC (normally open) instruction tells the PLC to look at a bit, and if the bit is
ON, then the instruction is true.

The XIO (normally closed) instruction tells the PLC to look at a bit, and if the bit is
OFF, then the instruction is true.

Let’s find out why we have a system fault.

Right-click on the “SystemFault” tag name in Rung 0. Choose Find All “System Fault’

& RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*]

|E> File Edit View Search Logic Communications Tools Window Help - a x
it = B - B -
ald & &[] o] - &lnlRl E FE &lal
Riem Fun A8 7 170 Forces: B path: [AB_VBP-141° -| &
Dizabled I = —IJ
Mo Forces b Hone Installed
No Edits & | 7 SFC Forces: A H ] A O e ﬂ
Dizabled - - -
Mone Installed @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
| | | | | € | | | Edit "SystemFault™ Properties
| Find All "SystemFault™ %
Whe - . Enable bit iz s&t. ~
e — Go To Cross Reference For "SystemFault
Local:3:Data. 15 m Manitor “SystemFault™ SystemEnable
0 ] [ I_—IL Trend "SystemFault™
When the System Enable bit iz on Copy Instruction cirl+C ibutton. He may stop the batching process by
TH :h i= complete.
Start Bat
SystemEnable Local:3:1) SystemBatching
1 I1F =N
10 1
SYStemal Edit Main Operand Description Ctrl+D
When it light is turned on.
P T S Toggle Bit Cirl+T P v
I MainRoutine’[ j
Find Al Rung 0 of 24 APP =y
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A new window appears at the bottom, showing links to all the occurrences of
“SystemFault”. Click on the link that contains the OTE.

We can see that the valve fault timers have timed out, turned on their respective done
bits (DN) and caused a system fault.

Scroll up a rung and you will see that the output for mixing tank valve AV-MT on
Local:4:0.Data.13 is not energized. In the lower branch of Rung 21 you can see that the
input Local:l.Data.8 from the mixing tank valve AV-MT closed limit switch is not
energized.

2 RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
8|8 8| i[w|| || [movormon =] &nlpl kBl &/
Rem Fun A9 ™ 140 Forces: £ path [2B_vEP-1M =
Dizabled | — —Iﬁ
No Forces . Maone Installed
Ma Edits 2 | 7 SFC Farces: ﬂ |—|| | | -II-|4/1—|-( )—|'(U)'|'(L)'| ﬂ
Dizabled - - -
Mane Installed ﬂ a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
e
| Bl%[eslel || Sl X @ixl # |5 |
A
If the position if the Mixing Tank vahve AV-MT is not verified within 2 seconds, a fault is generated.
Open Mixing Tank Mixing Tank Vale
Valve AV-MT AM-MT Open LS-MT2
Local4:0.Data. 12 Local3:.Data.8 TOM
21 1 E =/ E Timer On Delay B ENe=—
Open Mixing Tank  Mixing Tank Valve ;'rn;:ret Va"'fawr‘”;gl;'g I
Valve AV-MT AN-MT Closed LS-MT1 Accum 2027 €
Local4:0.Data.13 Local 3:|Data.&
= J/E
1 E I E v
I MalnRoutme’l' q % j
Searching for "ValweAVCWFault DH"... ~ 3
Searching through MainFrogram — MainFoutine. . .
Found: Fung 22, XIC, Cperand 0: XIC(ValweAWCWFzult DH)
Complete — 1 occurrence(s) found — 1 routineis) searched.
w
| v [ Errors ) Search Results 4 Watch 7 4] | 3
Found: Rung 22, XIC, Operand 0: XIC(ValveAVCWFault.ON) Rung 22 of 24 APP ,21
S—

Normally, of course, if we were telling the valve to close, we would get a signal from the
limit switch on the input.

We are going to have to temporarily disable the system fault bit so that we can test the
remainder of the program. We will do this by putting a “jumper” across the
“SystemFault” instruction in Rung 0.

Close the search window at the bottom of the screen.
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Scroll to Rung 0 and double-click to the left of the rung. Your screen looks like this.

% RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] EE&E
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
a|=|d| S| &[] | [syenran = Rl%lR | ¥ &
Fiem Run ™ 140 Farces: B e T8 vBP14"
o Disabled | A = &|
No Forces - Maone Installed
Mo Edits 2 | 7 SFC Farces: ﬂ ||‘|:|'|| | -||.|4/|_|.( ).|_(U).|_(|_).| ﬂ
Bssgl;enc'lstalled ﬂ ll 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
E+I) e
| Sl%|elm| || R x| Wil #l% ] wl
i When the E-Stop is cleared and there is no System Fault, System Enable bit is set. s
E-STOP Cleared PB3
Local3:1.Data.15 SystemFault SysztemEnable
1E TE
aC 1 C
When the E-Stop is cleared and there is no System Fault, System Enable bit is set.
E-STOP Cleared PB3
Local3:1.Data.15 SystemFault SysztemEnable
1E TE
aC 1 C

When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
pushing the Stop Batch pushbutton.

The System Batching bit is latched and remains on until the batch is complete.

Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local:3:lData.1  BatchComplete SystemBatching
v
I MamRoutme’[ q j

Ready

Rung 0 of 25 APP =1
—

The rung you are editing is a copy of Rung 0 and has the letter “i” to the left. The rung
shown below has the letter “r” to the left, indicating that the PLC is still running this rung.
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Find the “Branch” icon in the toolbar.

RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator[* - [MainProgram - MainRoutine*] EIE]E
|E> File Edit View Search Logic Communications Tools Window Help - a x
iz =y b a0
8@ S| %8| ]| [sysenrar -] Kl & ¥ K&
Fem Run m = |.-"_D Forces: ¥ Path: I-"JRB_VEP-'I RE ;Iﬁ
Dizabled iRl
Mo Forces b Hone Installed
No Edits & | 7 SFC Forces: 4] IR AR IR AR ﬂ
BE::lrndstalled @ i) | L i Favol@—s A AddOn { Alarms £ BE A TmerCounter A |
Branch
LRS-
Rt [ e e e A e I 8|
i When the E-Stop iz cleared and the tem Fault, System Enable bit iz set. ~
i E-STOP Cleared PB3 =
! Local3:Data.15 m SystemEnable 0
0 1 I1LE T E
; L]
i J L
i
r When the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set.
r E-STOP Cleared PB3
r Local3:l.Data.15 SystemFault SystemEnable
T I E JE
r
r
When the System Enable bit is on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
pu=hing the Stop Batch pushbutton.
The System Batching bit is latched and remains on until the batch is complete.
Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local:3:1.Data.1 BatchComplete SystemBatching
2 1 F | 1 F | e
v
I MalnRoutme’l' q j
add Branch Rung 0 of 25 APP =y
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Click and drag the branch to Rung 0.

% RSLogix 5000 - BATCHING in BATCHING4_ Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] EIE]E
|E> File Edit View Search Logic Communications Tools Window Help - a x
8[| &| 4[%|e| o] e ] &lnlnl Bl ¥ alQl

Fiem Fun A9 ™ 140 Forces:

Disabled L1J_| Path: [AB_vBP-11" e

Mo Forces b Mane Installed

Mo Edits 2 | 7 SFC Farces: ﬂ I [ 1k | 4+ |.( )-|-(U)-|-(|_)—| ﬂ
BE::lrndstalled @ ll 1| |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |

LRS-
Rt [ e e e A e I ES
i When the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set. ~
E-STOP Cleared PB3
Local3:l.Data.15 SystemFault SystemEnable
u 1 E l Ji—0 H
e
When|the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set.
E-STOP Cleared PB3
Local3:l.Data.15 SystemFault SystemEnable
JE e
1 '

When the System Enable bit is on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
pu=hing the Stop Batch pushbutton.

The System Batching bit is latched and remains on until the batch is complete.

Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local:3:1.Data.1 BatchComplete SystemBatching

I MalnRoutme’l' q j

Add Branch Rung?? of 7?2 APP WER

Small squares on the rung indicate potential landing spots for the branch. As you near a
spot, the icon changes to a green circle. When the cursor is near the landing spot in
front of the “SystemFault” bit, release the mouse button.
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Your screen looks like this.

RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator[* - [MainProgram - MainRoutine*]

|E> File Edit View Search Logic Communications Tools Window Help g X
8| | 8| &8|e]| «|| [Seemro -] &llsl B T &9
Rem Fun ™ o ore=s Path: [AB_VEP11* ~] &
1zable i
Mo Forces b Hone Installed
No Edits & | 7 SFC Forces: A e ] A O e |
Dizabled
N:JS:B Fnstalled @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
LRS-
] el e [ e e e R e A | ES
i When the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set. ~
i E-STOP Cleared PB3 E
! Local:3:1.Data. 15 SystemFault SystemEnable 0
0 ! 1E JE
i
i
i
i
i
| N
r When the E-Stop is cleared and there iz no System Fault, System Enable bit iz =et.
r E-STOP Cleared PB3
r Local3:l.Data.15 SystemFault SystemEnable
T I E JE
r
r
When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch pushbution. He may stop the batching procezs by
pushing the Stop Batch pushbution.
The System Batching bit is latched and remaing on until the batch is complete. 2
o —— i maon o : P j
Display the language elements contained in the group: Input/Output Rung 0 of 25 APP =y
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Click and drag the right part of the branch and place it to the right of the “SystemFault”
instruction.

% RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] E)E =]
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
2l=|d| &| 8[| of| [seerm =] Sl & FY| @/
Fiem Run A% ™ 140 Forces: Path: |,a‘|3 YRP-14]" :Iﬁ
Dizabled il —
No Forces - Maone Installed
Mo Edits 2 | 7 SFC Farces: ﬂ |h:|-||h5||| -II-|4/1—|-()-|'(U)'|'(L)'| ﬂ
Dizabled
Nsr?e Fnstalled ﬂ a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
E+I) e
i Sh|Esle ] | SR ] sl ¥l 5 ®
i When the E-Stop is cleared and there is no System Fault, System Enable bit is set. s
! E-STOP Cleared PB3
! Local3:1.Data.15 SystemFault SysztemEnable
0 i 1E TE
i aC EA
i Q
i
i
i
i
r When the E-Stop is cleared and there is no System Fault, System Enable bit is set.
r E-STOP Cleared PB3
r Local3:1.Data. 15 SystemFault SystemEnable
1 r 1F TE
r aC 1C
r
When the System Enable bit i= on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
pushing the Stop Batch pushbutton.
The System Batching bit iz latched and remains on until the batch iz complete.
Start Batch PB1 Stop Batch PB2 hd
I MainRoutine’[ J
4 »
Ready Rung 0 of 25 APP =1
S—
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Find the “Finalize Edits” button in the toolbar.

RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator[* - [MainProgram - MainRoutine*] EIE]E
|E> File Edit View Search Logic Communications Tools Window Help - a x
= = - cal
B|=E| & &|8[@] wf[syenrar =] S5l & = &l
Riem Fun A ™ 10 Forces: EH path: [26_vBP-1410 -| &
Dizabled I = —IJ
Mo Forces b Hone Installed
No Edits & | 7 SFC Forces: A e ] A O e ﬂ
Dizabled
Mone Installed @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
e41|e
] e Gt e e e R i S I R E
AT
i When the E-Stop is cleared and there iz no System Fapl™oombeme Conble il inaad A
i e — |Finalize All Edits in Program =
! Local:3:1.Data. 15 SystemFault SystemEnable 0
o IE JE
i
i
i
i
i
i
r When the E-Stop is cleared and there iz no System Fault, System Enable bit is set.
r| E-STOP Cleared PB3
r Local 3:.Data. 15 SystemFault SystemEnable
oo IE JE
r
r
When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch pushbution. He may stop the batching process by
puzhing the Stop Batch pushbution.
The System Batching bit is latched and remains on until the batch is complete.
Start Batch PB1 Stop Batch PB2 e
I MainRoutine’l' q j
Finalize all edits in the program Rung 0 of 25 APP =y
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Click it and you will see this dialog box.

l' = RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*]

|E> File Edit Yiew Search Logic Communications Tools Window Help
- ; RSLogix 5000
BlEE & &= 22
Fem Run ﬂ| = ::";D 'LT[ ! : Finalize all edits in program "MainProgram'’. v!J
izable
Mo Forces b Mial o _ ) . o
- - »l Firalize all V', ', 1" and 'D* rung edit zones in all ladder routines in thiz
Mo Edits Ig‘. SFC Fo progran.  Finalize all editz in pending and test edits views of all other ﬂ
B'Sablf routines in this progranm. CounteT i
ane B
el The following routines contain edits:
=& e o e Je
| =3
mj Eﬁll}élr_l@l Hl'- b 2inF outine
i -
i E-STOP Cleared PB =
! Local:3:1.Data. 15 SystemEnable 0
0 1 b o
i J L
i _:S The Finalize 21l Edits in Program operation will leave the following
i outputs in their last state:
i _
i Outputs in'r', 'R' and 'D' rung edit zones.
i Outputs in the Original Yigw.
r Outputs in the Onginal Yiew,
r E-STOP Cleared PB Dutputs in the Original Yiew.
E Local 3:.Data. 15 SystemEnable
r 7k e LR : ; : :
1 2 Al _:S The Finalize All Edits in Program operation will reset Sequential Function
£ Chart routines to the initial step and stored actions will be reset.
This operation cannot be undone.
When the System Enall Etop the batching process by
Finalize all edits in program?
Yes Mo Help
]
MainRoutine® n
Ready E_ A

This is warning you that, among other things, the change cannot be undone (without re-
editing the rung, at least — there is no “undo”.

Click the “Yes” button.
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You see that the letters to the left of the rungs are gone. The PLC is now processing

Rung 0 with the new logic.

However, the “SystemEnable” bit is still off. That is because we are not getting a signal

from the “E-Stop Cleared PB3”.

RSLogix allows you to toggle the state of a bit. It will remain toggled unless logic, or

voltage on an input, forces it to another state.

Since there is no voltage on the “E-Stop Cleared PB3 Local:3:1.Data.15” input, we can

toggle it.

Right-click on the instruction.

% RSLogix 5000 - BATCHING in BATCHING4_ Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] ClE)&)
|E> File Edit View Search Logic Communications Tools Window Help - a x
B|=E| & &|8[@] of[sytenrar =] S5l & = &l
Rem Fun FI8| ™ 120 Forces: b path [2B_vEP1AI®
Disabled |48 ~| %]
Mo Forces b Hone Installed
Mo Edits 2, | [ 5FC Forces: ﬂ H | | | 1+ |-|/1- |-( )-|-(U)-|-(L)—| ﬂ
BE::lrndstalled @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
L]
| S|l || Ll x| @l%l # 3] |
When the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set. ~
E-STOP Cleared PB3
Local3:l.Data.15 SystemFault SystemEnable
C || r .
Copy Instruction Ctrl+C
When the Sy ¥ pressing the Start Batch pushbutton. He may stop the batching process by
e Stop Batch pushbution.
=d and remains on until the batch is complete.
- ]
SystemEnz BatchComplete SystemBatching
1 — )
| Togglesit Cirl+T
v
I MainRoutine* (= Farce On j
Togale the hit value of the tz Faorce Off Rung 0 of 24 APP =y

Choose “Toggle Bit".
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Now, the E-stop input instruction is true, as indicated by the green highlight. Also, the
“SystemEnable” OTE is true. The “SystemEnable” XIO instruction in Rung 1 is also true.
Since the all the preceding instructions are true, the “SystemEnable” OTE is true.

& RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*]

|E> File Edit View Search Logic Communications Tools Window Help - a x
B|=E & ¢8| of [sytenrar =] S5l & = &l
Rem Run | ™ /0 Forces Path: [AB_VEP11* ] &|
Mo Forces . Mone Installed
Mo Edits 2 | 7 SFC Farces: ﬂ H | | | 1k |-|/‘|- |.( ).|.(|_|).|.(|_)_| ﬂ
BE::lrndstalled @ ll 4| |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
B T e e s e ] e R A B E Y |
When the E-Stop iz cleared and there iz no System Fault, System Enable bit iz set. ~
E-STOP Cleared PB3
Local3:l.Data.15 SystemFault SystemEnable
o H==I

o
N

When the System Enable bit iz on, the operator starts a batch by pressing the Start Batch pushbution. He may stop the batching process by
puzhing the Stop Batch pushbution.

The System Batching bit is latched and remains on until the batch is complete.
Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local-3:1.Data.1 BatchComplete SystemBatching

1 3 E I1F 3/ E 3/ E
1 RS I E A E
SystemBatching

I MalnRoutme’l' q j

Ready Rung 0 of 24 APP =y

The system is now enabled.

Take a moment to think of the equivalent hardwired relay circuit that would generate the
same function as Rung 0.

Imagine that we have a pushbutton switch, labeled E-STOP Cleared PB3, and two
relays, SystemFault and SystemEnable. We have wired a normally open contact of E-
STOP Cleared PB3 in series to a normally closed contact of SystemFault and to the coll
of SystemEnable.

We are pushing the button on switch E-STOP Cleared PB3, so the normally open
contact is closed. The coil for relay SystemFault is energized, so the normally closed
contacts of SystemFault are open. However, we have placed a jumper across this set of
contacts. This energizes the coil of the SystemEnable relay.
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Don’t forget to remove any temporary jumpers like this after you
are done testing.

Let’s start a batch by toggling the “Start Batch PB1” in Rung 1. You see that the
“SystemBatching” bit becomes true and the latch is now active. Toggle it again to the off
state to simulate how the pushbutton actually works.

fi/ RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine® ] CEE
|H> File Edit View Search Logic Communications Tools Window Help - O X
8@ S| 1 |8&[E] ]| [sysenrar - Kll%l = M2 &Q
- 120 F : e & . L =
Rem Run | ™ 120 Forces 2 Path [AB_VER-I\ ~] &
Mo Forces - Mone Installed
Mo Edits 2 | 7 SFC Farces: ﬂ H | | | 1t |4/|_ |.( )—|-(u)—|-(|_)-| ﬂ

Bgr?glfndstalled @ i) | i I\ Favorites 4 Add-On A Alarms A Bit A Timer/Counter A |

| Sslesles (| | L] UIX] W% #I% sl o

When the E-Stop is cleared and there is no System Fault, System Enable bit is set. s

E-STOP Cleared PB3

Local3:1.Data. 15 SystemFault SystemEnable =
'lf[ e

0 e ]

When the System Enable bit i= on, the operator starts a batch by pressing the Start Batch pushbutton. He may stop the batching process by
puzhing the Stop Batch pushbutton.

The System Batching bit is latched and remains on until the batch is complete.
Start Batch PB1 Stop Batch PB2
SystemEnable Local:3:1.Data.0 Local:3:1.Data.1 BatchComplete SystemBatching

1 ] | | ] s
SystemBatching
X :

I MainRoutine™ [ q j

Ready Rung 1of 24 APP =1

In Rung 1, we can see that the system is batching as shown by the OTE instruction
used with “SystemBatching”.

142

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com



Look at Rung 4. The first two instructions look right, as the system is batching and we
are in Batch Step 1. Both of these are highlighted.

The outputs are also true.

However, the LEQ (less than or equal to) is not highlighted; Source A is 0, which is
certainly less than the value of 1665 in Source B.

4 RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine]

|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
alslal 8| 3[m/e| || S 2] il bl Bl Qe
Rem Flun ™ 0 Forces Path [46_VEF-1\1- ] &|
No Forces +  MoneIngtalled
Mo Edits a = g!_—'tglordces: ﬂ H | | | 1F | 4t |.( + | s | _(L)_| ﬂ
1230l

Mare Installed ﬂ ll L] DI\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
| S|l || S]] x| @il #l |

| BatchStep1 ~
— ——

The System Batching bit is used in all rungs with an output. # turns off if there iz an E-Stop, fault or the operator stopped the batch.
When the system iz in Batch Step 1, the City Water valve opens until there iz 1275 lbs of water in the Mixing Tank.

The Adding Water pilot light turns on.
Liquid VWeight in

Mixing Tank Scales Open City Water
Adding City Water 5C-1 Walve AV-CW
SystemBatching BatchStep LEQH Local4:0.Data.1
4 g E g E Less Than or Eql (&<=B)
Source A Local2:ChOData

004 Adding Water PL3
Source B 12TlE- Local4:0.Data.2

N .
I MamRoutme[ q j

Ready Rung 4 of 24 APP =1
=

RSLogix does not highlight some instructions even though they are true, such as an
LEQ. You have to mentally compare the numbers yourself to see if the instruction is
true.
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In Rung 3, the latch “Adding City Water BatchStep1” is turned on. Even though the start
pushbutton has been released, the latch instruction will stay on.

% RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine] EE&E
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
B|=@| S| »m|@] || [smerro -l Sl = I @lq
Il : F o ' P

Rem Fiun | ™ /0 Forces Path: [AB_VBP-1\1 ~] &

No Forces - Mane Installed

Mo Edits a = g!_—'tglordces: ﬂ H | | | 1F | 4t |.( + | s | _(L)_| ﬂ

Izable

Mane Installed ﬂ ll L] DI\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
| S|l || S]] x| @il #l |

-
When the system is ready, the batch is initiated by pressing the Start Batch pushbutton. If the system is not in another step (a result of the
system stopping mid-batch because of a fault or operator input) the system is latched in Step 1.
Pumping the finizhed
Blending the mixture product to the
Start Batch PB1 Adding chemical QR Adding chemical KM with the agitator filling lines
SystemBatching  Local3:lData.0 BatchStep2 BatchStep3 BatchStep4 BatchSteps
% Adding City Water
BatchStepd
—|
The System Batching bit is used in all rungs with an output. | turns off if there iz an E-Stop, fault or the operator stopped the batch.
When the system is in Batch Step 1, the City Water valve opens until there is 1275 Ibs of water in the Mixing Tank.
The Addinn WAater nilnt linht torne an N

I MamRoutme[ q j

Ready Rung 3 of 24 APP =1
—

is

The latch instruction and will remain on until the corresponding unlatch instruction
true.
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Scroll to Rung 5. The liquid weight still shows O.

F RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator] - [MainProgram - MainRoutine] ElE]E)
|E> File Edit View Search Logic Communications Tools Window Help - a x
a|S|E| 8| (8| || [Seeron ] Slnlnl B ¥l el
Rem Fun FI8| ™ 120 Forces: E Path [2B_vEP1AI®
Disabled ‘—1;—' |48 ~| %]
Mo Forces b Hone Installed
Mo Edits 2, | [ 5FC Forces: ﬂ |—|| | | -||-|-|/l-|-( )-|-(U)-|-(L)—| ﬂ
BE::lrndstalled @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
L]
| S|l || Ll x| @l%l # 3] |
[ I A
After there iz 1275 Ibe of water in the Mixing Tank, the system is incremented to Step 2.
Liguid Weight in
Mixing Tank Scalez B
Adding City Water SC-1 Adding City Water
BatchStep1 GEQ- BatchStep1
5 e Em L Grir Than or Eql (A>=B) |
S Adding chemical QR
Source B 1275 [ﬁ Batch3tep2
L,
When the system iz in Batch Step 2, the QR valve iz opened until there iz 16585 |bs of liguid in the Mixing Tank. The mixture now includes
1275 Ibe of City Water and 390 lbe of QR.
Liguid ¥Weight in
Mixing Tank Scalez
Adding chemical QR SC-1 Open QR Valve AV-QR v
I MainRoutine[ J
1 3
Enter source A operand or value Rung 5 of 24 APP =y
We can simulate adding water to the tank.
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Double-click on the value for Source A in the GEQ instruction in Rung 5. Change it to
1275.

# RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]® - [MainProgram - MainRoutine] TE®
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
(] S L I a0
a|=|d| S| [5|@] < [sysenran = Rl%lR | ¥ &
Rem Fun 3 ™ 1/0 Forces: B Path: [4B_vBP-141 -
Dizabled | — —Iﬁ
No Forces - Maone Installed
Ma Edits 2 | 7 SFC Farces: ﬂ |—|| | | -II-|4/1—|-( )—|'(U)'|'(L)'| ﬂ
Dizabled - - -
Mane Installed ﬂ a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
e
| Bl%[eslel || Sl X @ixl # |5 |
A
After there is 1275 lbs of water in the Mixing Tank, the system iz incremented to Step 2.
Liguid Weight in
Mixing Tank Scales
Adding City Water SC-1 Adding City Water B
BatchStept GEQ- BatchStep1
5 —s==== [E====1— Grtr Than or Eql (4>=B) |
5 1279 = . Adding chemical QR
Source B T BatchStep2
N :
When the system iz in Batch Step 2, the QR valve is opened until there is 16565 b of liguid in the Mixing Tank. The mixture now includes
1275 lbs of City Water and 390 |bs of QR.
Liquid Weight in
Mixing Tank Scales
Adding chemical QR SC-1 Open QR Walve AV-QR
CuetamBat~hin~ RatrhStan? 1EM I nreald-MN Nata 2 !
MainRoutine J
I L] 3
Rung 5 of 24 APP =1
S—
Press enter.
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The program has incremented to the next step.

You see that the “Adding City Water BatchStep1” output is turned off. The bit “Adding
Chemical QR BatchStep2” is turned on.

% RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] B[]
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
i ~u by Cr s
a|=|d| &S| 5[B|@] < [syenran = Rl%lR | ¥ &
Rem Fun m ™ 140 Farces: EaT ok [AB WEP-141F p—
Dizabled | — —Iﬁ
No Forces . Maone Installed
Ma Edits 2 | 7 SFC Farces: ﬂ |—|| | | -II-|4/1—|-( )—|'(U)'|'(L)'| ﬂ
Dizabled - - -
Mane Installed ﬂ a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
e
| Sh[55 el | L] 2] @il ¥ 5 o
~
After there is 1275 lbs of water in the Mixing Tank, the system iz incremented to Step 2.
Liguid Weight in
Mixing Tank Scales
Adding City Water SC-1 Adding City Water
BatchStept 3EQ- BatchStep1
5 1 F Grtr Than or Eql (4>=B) i)
Source A Local2:.ChoData . )
1275 0 Adding chemical QR
Source B % BatchStep2
When the system iz in Batch Step 2, the QR valve is opened until there is 16565 b of liguid in the Mixing Tank. The mixture now includes
1275 Ibs of City Water and 390 lbs of QR.
Liquid Weight in
Mixing Tank Scales
Adding chemical QR SC-1 Open QR Walve AV-QR
CuwetamBat~hine RatrhCtan? 1EM lLarald-M Nata 2 N
I MainRoutine’[ J
4 »
Rung 5 of 24 APP =1
S—

During your testing, you will continue this sequence until the specified weight for each
ingredient is reached.

As the ingredients are added, the tank weight rises. When all the ingredients have been
added, the batch is blended and sent to the filling lines.

In a real-world start-up scenario, you would verify each step of the process and confirm
that the program functions as specified in the original Project Scope.
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As happens many times, though, there is a change in the project procedure.

There is a storage tank on the filling lines that Mixing Tank Pump PUMP-MT feeds. The
Process Engineer indicates that there may be a possibility of supplying too much
finished product to this tank and that it could overflow. He decides the storage tank
should have a high level switch mounted in it. If the level in the storage tank gets too
high, he wants you to disable the Mixing Tank pump.

We still have spare inputs available. Let’s use Local:3:0.Data.14. It is decided that the
high level switch will be wired in the failsafe mode; that is, the level switch will be closed
until a high level is reach. When wired in that fashion, if the wiring to the switch fails, you
will not receive a signal from the storage tank pump and the PLC will stop the Mixing
Tank Pump. The system will not run until the problem is corrected.

Scroll to Rung 16. Double-click on the rung number. A column of “i's” will appear. The
rung is now open for editing.

Click and drag the XIC tool button to the first marker after Local:3:1.Data.9. When the
marker turns green, release the mouse button.

148

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com




Press enter. You may also click on the tag field. Type the tag name
“FillingLineStorageTankReady” and press enter.

RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]® - [MainProgram - MainRoutine®] &) =]
|ﬁh File Edit View Search Logic Communications Tools Window Help -8 x
i ~u by Cr s
B|=|d| & &[8|@| ©| | [sysenran = oBl%l%| & v[¥| @|Q)
Rem Fun 3 ™ 1/0 Forces: B Path: [4B_vBP-141 -
Dizabled | — —Iﬁ
No Forces - Maone Installed
Mo Edits 2 | 7 SFC Farces: ﬂ |h:|-| | | 1k |4/1— |-( )—|'(U)'|'(L)'| ﬂ
Dizabled - - -
Mane Installed ﬂ a | 4|» I\ Favorites 4 Add-On A Alarms A Bit & Timer/Counter A& |
E+I) e
| Sh[5s e e | LR ] Wl ¥ 5 ®
| | ~
e The Mixing Tank pump PUMP-MT runz after the AV-MT valve iz opened and the valve position iz verified by both valve limit switches. The
] Pumping to Lines pilot light turns on.
£ Open Mixing Tank Mixing Tank Vahve Mixing Tank Walve Run Mixing Tank Pump
€ Valve AV-MT AV-MT Closed LS-MT1  AV-MT Open LS-MT2 PUMP-MT
€ Local4:0.Data.13 Local:3:lData.& Local:3:lData.5 Local:4:0.Data. 11
18 il e l e e [ JE
&
= Pumping to Lines PLY
] Local4:0.Data.12
- =
&
&
&
r || The Mixing Tank pump PUMP-MT runs after the AV-MT valve iz opened and the valve position iz verified by both valve limit witches. The
r Pumping to Lines pilot light turns on.
r Open Mixing Tank Mixing Tank Wahe Mixing Tank Valve Run Mixing Tank Pump
r Valve AV-MT AV-NT Closed LS-MT1  AV-MT Open LS-MT2 PUKMP-MT
r Local4:0.Data.13 Local:3:1Data.& Local:3:lData.5 Local:4:0.Data. 11 b
I MainRoutine’[ J
4 »
Enter BOOL operand Rung 16 of 25 APP ,21
S—
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Right-click on the new tag and choose New FillingLineStorageTankReady.

RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator[* - [MainProgram - MainRoutine*] @)%
|E> File Edit View Search Logic Communications Tools Window Help - a x
= ~u - sl
B|=E| & &|8[@] wf[syenrar =] S5l & = &l
Rem Fiun A8 ™ 1/0 Forces: B Pathy [ 2B_vBP-14T" v &
Dizabled I = —IJ
Mo Forces b Maone Installed
No Edits & | 7 SFC Forces: A e ] A O ﬂ
BE::lrndstalled @ i | 4» |\ Favorites 4 Add-On A Alarms £ Bit £ Timer/Counter & |
LRS-
| S|l || Sl x| il ¥ 5 &
A
e e Mixing Tank pump -MT runs after the AV-MT valve is opened and the valve position is veri y both valve limit switches. The
The Mixing Tank PUMP-NT fter the AV-MT valve i ed and th by tion i ified by both valve limit switches. Th
e Pumping to Lines pilot light turns on.
& Open Mixing Tank Mixing Tank Wale Mixing Tank Valve New "FilingLineSto TankReady™  Cirl+W
e Valve AV-MT  AV-WT Closed LS-MT1  AV-MT Open LS-MT2 [ New FilingLineStorageTankieady [:l
&| Local4:0Data13 Lecal:3: Data & Local:3: Data & m . i
1 e IE I )= T & CutInstruction Cirl+%
g Copy Instruction Ctrl+C
&
e
e
= Delete Instruction Del
: Add Ladder Element... Alt+Ins
r || The Mixing Tank pump PUMP-MT runs after the AV-MT valve is opened and the valve position
r Pumping to Lines pilot light turns on.
r Open Mixing Tank Mixing Tank Wahe Mixing Tank Valve
r Vahve AV-MT ANM-MT Closed LS-MT1 AN-MT Open LS-MT2
r Local4:0.Data. 12 Lecal3:.Data.8 Local3:.Data. %
17 N JE
r
r
I MainRoutine’l' q
Create New
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A dialog for the new tag opens. In this case, we can accept the defaults and click the
“OK” button.

7 RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]® - [MainProgram - MainRoutine*] A EE
|ﬁh File Edit Wiew Search Logic Communications Tools Window Help

8|\l &| &|8|@| w2 [systenrau - SRl = MY @l

Rem Run m| I~ 1/0 Forces: ﬂl
Dizabled
No Forces b, N::Sr?e Fnstal New Tag 7
i a, | 7 SFC Force b
Mo Edits = Disablad Name: Fillinal ineStarageT ankR eady J
Mone Install fimer/Counter £ |

Description: Cancel

fior] e LT (e ) e

I|
|tD
=]
| >

] The Mixing Tank pump B by both valve limit switches. The
e
£ Open Mixing Tank ; Run WMixing Tank Pump
e Valve AV-MT | Usao=: | <nomal> =l PUMP-MT
& -4 -d-
e < Local4:0.Data. 13 i m o | Local4:0.0ata. 11
= o
e Alias For: I j Pumping to Lines PLT
& Local4:0.0ata.12
: Data Tvpe: IBUUL |
e
& Scope: ICa; b aitProgram j =]
r || The Mixing Tank pump PY both valve limit switches. The
r Shyle: | Decimal |
r Open Mixing Tank _ _ Run Mixing Tank Pump
r Valve AV-MT Al ™ Open Configuration PUMP-MT
r Local:4:0.Data. 13 I e L L ToCal e oo Local:4:0.Data. 11
r
17 : — [ e—— — JiF
r Pumping to Lines PLY v |
MainRoutine* [ r
| | MainRoutin [ | |

Ready F.ung 16 of 25 W E E_ él

Click the “Finalize All Edits in Program”.
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#%l RSLogix 5000 - BATCHING in BATCHING4_Emulate.ACD [Emulator]* - [MainProgram - MainRoutine*] [= [=][x]

|E> File Edit Yiew Search Logic Communications Tools Window Help
iz =y by a0
Bl @ &| i |8[@] || [sstenraur -] &l & M¥| &Q)
Frerm Run m| r |.-"_D Forces: Path: I-&B_VEP-‘I\‘I" vlﬂ
Dizabled ik
Mo Forces - MHone Installed
No Edits @ I SFCForces A H e ] A O -+
1=aDiE it AAdA_Nn ey Bit Timer/Canntaer
Mome Installed @ ll 1| v b Favorites "Add-On & Alarms A Bt A TimenCounter f |
=& | = = N R 1 I
] e Y = e e e e A e A A B Y Y L
The Mixing Tank pump PUMP-MT runs after the AV-MT valve iz opened and the valve position iz verified by both valve limit switches. The A~
Pumping to Lines pilot light turns on. D |
Open Mixing Tank Mixing Tank Wahe Mixing Tank Valve Run MixifsJank Pump
Valve AV-MT AV-NT Closed LS-MT1  AV-MT Open LS-MT2 PLMA-MT
Local:4:0.Data. 13 Local:3:L.Data.& Local:3:lData.3 FilingLineStorageTankReady Local:4:0.Data. 11
16 — F—— — 1 F 1 F
Pumping to Lines PLT
Local4:0.Data.12
After the liquid level in the tank drops to 3%, the system is advanced out of Step 5 and a Batch Complete signal is generated. This resets the =
system in preparation for a new batch. D
Pumping the finizhed
product to the Liguid Level in
filing lines Mixing Tank ULS-1 Adding chemical KM
BatchSteps LEC- BatchStep3
17 1 F Less Than or Egl (A<=B) i)
Source A Local2l.Ch1Data |
0.0 # BatchComolete b
MainRoutine® J | |
MainProgram 1 3
B

Your online edit is now complete. The Mixing Tank pump will not run unless it receives a
signal from the Filling Line Storage tank indicating the tank is ready to receive finished
product.

If you want to cancel your current edits, click the tool to the
immediate right of the “Accept Pending Program Edits” tool. This is called
“Cancel Pending Program Edits”.
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After you have connected to your PLC and downloaded your program, you are ready to
begin your testing. However, before you go into Run Mode, make sure that the E-stop
circuit works properly. | have not included wiring diagrams in this book, but most
codes state that all control power is removed if the E-Stop button is pressed.

NFPA 79 Electrical Standard for Industrial Machinery states the following:

“9.2.2* Stop Functions. The three categories of stop functions
shall be as follows:

(1) Category 0 is an uncontrolled stop by immediately removing
power to the machine actuators . . .

9.2.5.4.1 Emergency Stop. Emergency stop functions provided
in accordance with 9.2.5.3 shall be designed to be initiated

by a single human action.

9.2.5.4.1.1 In addition to the requirements for stop, the
emergency stop shall have the following requirements:

(1) It shall override all other functions and operations in all
modes.

(2) Power to the machine actuators, which causes a hazardous
condition(s), shall be removed as quickly as possible

without creating other hazards . . .

(3) Reset of an emergency stop circuit shall not initiate a restart.”

(National Fire Protection Association, 79-22, 79-23)

Make sure you follow your company’s start-up procedures as you begin testing the
system.

A Test your E-Stop circuit thoroughly, even if you are working on
a system that has been running for months or years. Be ready to hit the E-
Stop button if you see a hazardous situation developing.
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Add-On Instructions & Function Block
Diagram Programming

A function block routine consists of a series of sheets. You can navigate to any sheet in
the routine, and add and remove sheets as you wish. The function block editor displays
only one sheet at a time.

Function blocks are intended to provide a graphical programming interface, like those
used in many high-end DCS interfaces.

An Add-On Instruction (AOI) is a custom routine built with function blocks. You can write
your own “function” and use it as often as you like.

To show an example of a function block diagram, let’'s use some ladder logic from our
program. We can see that this rung simply performs the Boolean AND function by
putting the necessary instructions in series with the output, as shown below.

L‘Jhen the system iz ready, the batch iz initiated by pressing the Start Batch pushbutton. If the
wvatem iz not in another 2tep (a rezult of the 2yvatem stopping mid-batch becauze of a fault or
operator input) the system is latched in Step 1.

Start Batch PB1 Adding chemical QR Adding chemical KM
SystemBatching  Local 3:l.Data.o Batch3tep2 Batch3tep3

1E 1E 1E '
] E ] E J/E ﬁ_

Pumping the finizhed
Blending the mixture product to the
with the agitator filling linez Adding City VWater
Batch3tepd BatchSteps Batch3tept

[— e L2

]

AOIs

Before we go too much further, | need to tell you that there are differing opinions on the
use of function block diagrams and add-on instructions in RSLogix 5000. Most
programmers do not use them, as they are difficult to troubleshoot and only add value in
some situations.
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In versions 16.03 and below of RSLogix, you cannot change the programming in an
add-on instruction while the system is in run mode. This, as you know, could be a major
problem. Until Rockwell addresses this, it will continue to be a deterrent to using AOls.

If, though, you have a programming scenario where the exact same logic must be
repeated many times, it might make sense to create your own AOI.

Take as an example the way we monitored the valves in our program for faults. The
fault detection logic is the same for all four valves. We could have developed an AOI
that we could “plug in” to each valve.

One of the factors that determine whether ladder logic or an AOI should be used is the
number of occurrences of the repeating logic. In our program, we have only 4 valves. It
would not be worth the time to write and debug an AQOI if we were going to use it only 4
times.

If we had 15 valves, then it would probably be worth the effort. That way, if we decided
to change the valve fault detection logic later, we need only change the ladder logic in
one place.

In summary, the advantages of AOls are this:

- AOQIs use repeatable, tested code that simplifies programming.

- AOIs make it easy to change the repeating code (if the PLC can be taken offline).
The disadvantages are:

- The ladder logic that comprises an AOI cannot be edited online.

- Function Block Diagrams can become very complex and difficult to follow and
troubleshoot in RSLogix 5000.

- Revision history of an AOI may be difficult to track. You may revise an AQOI for a
machine that is going to Client G that is different in function, but carries the same
name, as an AOI that went to Client B a few months ago.

Use your discretion. Having said that, let’s create the function block diagram that could
replace Rung 3.
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Creating a Function Block Diagram

In the Controller Organizer, right-click on “Main Program” and choose “New Routine”.

Fill in the fields as shown below.

New Routine
Hame: \AddCityad ater 0K,
Description: | A dd City 'water Cancel
Type: Function Block Diagram - Help
In Programm : -
ot Phase: Ea; tainProgram I~
| Dpen Routine

Click “OK”.

The “AddCityWater” routine is now shown as a Function Block diagram in the Controller
Organizer. Double-click on it. Right-click on the sheet.

asks

& MainTask

E C& MainProgram
K‘ Program Tags
Eﬁ MainRoutine
AddCityWater

A Unscheduled Programs |

lotion Groups

7 Ungrouped Axes

«dd-On Instructions

iata Types

B User-Defined

W Ctrinee bt

?

Function Block Dia...
on Add City Water

Add Element... Alt+Ins |

N

GoTo... Cirl+G
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Choose “Add Element”. Expand the “Move/Logical” section and choose “BAND Boolean

And”.

ELR LS i)

05
e

ater —
ams |

ck Dia...
ter

I Add FED Element

FED Element: |IREF

%]

Instruction Help »» |

| I ame Dezcription

L{F GEQ Grtr Than or Eql [4>=B) ~
Compute/tath ]
it ovelogical

—3 F MVMT  Masked Move with Target

—1F AMD Bibwize AMD

—{ F OR Bitwize Incluzive OR

—{ |} =0OR Bitwize Exclusive OR

—1 ¥ NOT Bibwize MOT

—31 ¥ BTDT Bit Field Distnbute with T arget

—31 F BAND  Boolean And

—31F BOR Boolean Or

— 1 F B<0R  Boolean Exclusive Or

—{ F BNOT  Boolean Mot

—{ F DFF D Flip Flop

T3 JKFF JK Flip Flop

—1 F SETD Set Dominant

—1 F RESD  Reset Dominant

A-_7 Program Control
A-_ Trig Functions
A Advanced Math

The BAND function appears.

BAND_0

A M ®

BAND

Boolean And

In1
In2
In2
In

Out [=
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Click the “...” button in the function. The configuration screen appears.

Properties - BAND_01 (x]

F‘ammetersl Tag ]

Wiz | Mame |"-.-"a|ue | Type | Dezcrption |
| [T |Enableln 1/ BOOL Enable Input. IF False, th..
AR 1/ BOOL Eoolean Input to the instr...
V¥ In2 1 BOOL Boclean [nput ta the instr...
|| [ In3 1 BOOL Boclean [nput to the instr...
|| [ Ind 1 BOOL Boclean [nput to the instr...
| InG 1 BOOL Boclean [nput to the instr...
|| [T |InG 1 BOOL Boclean [nput to the instr...
T In? 1 BOOL Eoaolean Input ta the instr...
[T Ing 1/ BOOL Eoolean Input to the instr...
0| [T | EnableOut 0/BOOL Enable Output.
0| W |Out 0 BOOL The result of AMDing all ...

Insert Factory Defaults |

Save Instruction Defaults |

Bxecution Order Mumber:  <routine not verified =
[ Mever display description in a routine

QK | Cancel | Help %

Since there are 6 “input” instructions in the rung we are trying replace, check the “Vis”
boxes for In5 and In6. Click “OK”.

Click the drag the whole function n=block to the right. Right-click on a blank part of the
sheet and choose “Add Element”. Select “Input Reference”. Click on the input block to

access the tag list. Choose “SystemBatching”, which is the first bit in Rung 3. Click and
drag a line from the right side “tip” of the input reference to In1 on the BAND.
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The diagram now looks like this.

BAND_01
BAND

Boolean And

u] u]
SwstemBatching o —_— — —— ] In1 Out 5

=] Inz
=] In2
=] Ind
=] InS
=] InS

Add the remaining inputs. Before you connect the lines, notice that some of the inputs
need to be inverted to match the logic of Rung 3. Change the “Value” field in the
BAND's configuration to be 0 when the input is on.
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The function block diagram looks like this.

BAND_01
BAND

' L

SystemBatching o

| Boolean And
Start Batch PBEA L

_— — —Im IIIutEII:I
. i
—_— — — — —In3
Adding chemical QR |,—————E|n4
e e [ — — — e
—_— —— —]Inf

[
Adding chemical K | |
|:|_| |

|

|
|

BatchSteps o

Blending the mixture
with the agitator |

BatchStepd [

Fumping the finished | k

product to the
filling lines

=

u]
BatchSteps 11— J

We have not addressed the output, or the fact that the output must be latched, but you
should now be familiar enough with function block programming to understand the
benefits and drawbacks.
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You may have noticed that we ignored some aspects of the system that perhaps should
have been addressed.

For example, in a real world system, you would probably have to make sure that the
supply of ingredients QR and KM are available. If not, the pumps could run dry, and this
is probably undesirable.

Another nice feature of the program would be to make sure the weight in the tank is
changing if we are adding an ingredient. If not, this certainly indicates some kind of
problem and the system should probably be shut down.

| have intentionally left out features like this for simplicity’s sake. | don’t want to
overwhelm you with too many “what ifs”.

The bottom line is that we fulfilled the Project Scope. This is the single most important
aspect of creating a successful program.

Feel free to ponder enhancements to this batching logic. Perhaps you can use those
ideas on your first real-world batching program.
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Here is an FAQ section to address the most asked questions regarding RSLogix.

Howdol...?

Turn off Rung Comments

Tools > Options > Ladder Editor > Display uncheck Show Rung Comments

Change The Screen Font

Tools > Options > Ladder Editor > Fonts

Find An Instruction In The Program When You Only Know Some Of The
Descriptor Or Rung Comment

Press CTRL-F. Make sure the appropriate right boxes are checked. Type the text in the
“Find What:” box. Click “Find Next” or “Find All”.

Open Another Program, But Still Keep My Existing Program On Screen

Just start RSLogix again. You can open a number of RSLogix windows simultaneously.

Force An Output On A Module To Come On
Right-click on the output in the ladder logic. Choose “Force On”.

In the Forces Disabled/Enabled drop down, choose “I/O Forces > Enable All Forces”.
This will force on the output and turn on the device that is connected to the
output, no matter what the logic in the rung says. The corresponding LED on the
output module will come on. Use this with caution.
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Force An Input On A Module To Come On
This differs from forcing on an output in that you can’t force electricity to become
present at an input, but the PLC will think there is.

Right-click on the input in the ladder logic. Choose “Force On”. Unlike forcing an output,
the corresponding LED in the input module will not come on.

Get Help On A Specific Instruction
Choose Help > Instruction Help

Disconnect From The PLC After All The Programming Changes Are Made
Choose File > Save (save the data tables). Disconnect the interface cable.

163

PLC Programming with RSLogix 5000
Copyright © 2009 Modern Media
engineer-and-technician.com



Tins, Shortcuts and Warnings

RSLogix 5000 Allows The Use Of “Serial” Logic That Does Not Conform To
Traditional, Electrical Ladder Logic.

For example, both of the rungs shown below are valid in RSLogix 5000.

Vhen the =y=stem iz enabled but not katching, the System Ready pilot light i= turned on.

svetemEnable  SystemBatching svetemBeady
1E == PN
J L JE -

Syatem Ready PL1
Local:4:0.Data.0
Pl
L

When the zystem iz enabled but not batching, the System Ready pilot light iz turned on.
sy=tem Ready PL1

SvetemEnable  SystemBatching svetemBeady Local:4:0.Data.n
1E == PN PN
1L - Lo Lo

Clearly, the second version would not work if wired that way in an equivalent electrical
circuit. It would not be allowed in RSLogix 500, either.

The main advantage, in my opinion, to writing the code as it is shown in the second
version is that you can get more instructions on the screen, and that involves less
scrolling. And, the logic is slightly different; if something turns off the “SystemReady” bit
somewhere lese in the program, PL1 would not come on.

The main disadvantage, in my experience, is that the second version will drive
electricians and maintenance people crazy, if they are not familiar with RSLogix 5000.
Their managers will most likely request that you re-write the rung in “traditional” ladder
logic.
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The Date Attribute Of The File Is Updated Every Time You Go Online Even If You
Don’t Save The Program.
Keep this in mind as you track your revisions.

Use Search And Replace With Caution.
Try to avoid the “Replace All” button unless you are absolutely, positively sure that
things will come out right. There is no “Undo”.

It is much safer to use the “Find Next” and “Replace” buttons. That way you can
evaluate each change you make.

Don’t Fault The Processor In Run Mode.
Make sure you don’t ask the PLC to do anything like dividing by zero. The PLC will fault
and the machine will stop. This can be very embarrassing.

Backup Your Files Frequently.
The easiest way is to “rev” your filename every so often, at least once every 30 minutes.
Choose File > Save as and put a number in the filename.

Sometimes, files are corrupted through no fault of your own. You can always go back to
the previous version so that you have not lost all of your work.

Disable A Rung With An AFI.
If you want to temporarily disable a rung, use the AFI instruction in the first position of
the rung.

Don’t Turn Off Power To The PLC OR Your Computer During An Online Edit.
There is a good chance this will corrupt your current file.
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Keep The Original Program In A Very Safe Place.

If you need to make some changes on an existing program, upload the program from
the PLC and store it on a floppy or a CD. If things go awry with your editing, you can
always put the program back the way it was.

Keep Track Of What You Are Doing If You Modify An Existing Program.
People will want to know.

Rung Comments Are Extremely Important.
Not only will they explain the operation of the program to someone else, they will remind
you of why you programmed the logic the way you did.

Use Passwords Carefully.
If you use one, don'’t forget it . . . but if you do, your Rockwell rep can show you how to
get around it.

Make Sure Your Program Is Programmed Properly For A System Power-Up.
There must be no machine motion until the operator initiates it.

Set Up A Printout.

Choose File > Print Options. This shows you everything you can print. If you are not careful,
though, you may get hundreds of pages, many of which you don’t need. Use the “Print
Preview” button to make sure you are getting only what you want.

Use CTRL-G To Goto Places Real Fast.
In the ladder editor, CTRL-G brings up a dialog box. Enter in a rung number or text to
go to the first occurrence of the search string.
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When You Are Done, Store Your Program To The EEPROM In The PLC.

It is a good idea to save your ladder file to the EEPROM. The onboard battery will keep
your program in the PLC’s RAM, but if the battery fails, the EEPROM will hold the
program.

Use The Built-ln Automatic Program Backup

Choose Tools > Options... and set your Project Files Search Path. Make sure AutoSave is
enabled. RSLogix will automatically save your file every few minutes (the default is 10
minutes).

Write Your Rung Comments In The Present Tense.
You can then cut and paste them into a document to make an operator’s manual.

Write Your Rung Comments In A Standalone Word Processor (such as Word)
Spell check them, then cut and paste them into RSLogix.

| hope that you have found the information in this book useful. Some of the concepts we
have covered may seem confusing at first, but with time and effort, you will be able to
program a PLC to do whatever you want it to do.

| wish you the best of luck in your endeavors.
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THE FOLLOWING ARE TRADEMARKS OF ROCKWELL AUTOMATION, INC.

Allen-Bradley®
ControlLogix™
CompactLogix™
MicroLogix™
PanelView™
RSLinx®
RSLogix™
RSLogix™ 5000
RSView32®
SLC™ 500

THE AUTHOR OR THE PUBLISHER OF THIS BOOK IS IN NO WAY AFFILIATED WITH ROCKWELL AUTOMATION, INC.
Disclaimer

THE AUTHOR INTENDS THIS DOCUMENT TO BE ADVISORY ONLY. ITS USE IN INDUSTRY OR TRADE IS
STRICTLY VOLUNTARY.

THIS DOCUMENT IS PROVIDED BY THE VENDOR “AS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE VENDOR OR ITS CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS DOCUMENT, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Courtesy of Rockwell Automation, Inc.
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