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Disclaimer:

This document is written in the hope that you can utilize for
your own education to gain knowledge of PLC systems (should you
decide to utilize this document) .

Although I believe the information in this document to be
accurate, it is YOUR responsibility to verify this information
before implementing it in any way, especially when damage to
personnel or equipment could result.

By continuing to read this document, you agree to hold no one who
writes, modifies, or distributes this document liable in any way
(even negligence).

Due to the wide variety of plant applications, some of the
examples in this document may be prohibited at your location, or
could cause damage to equipment, or harm personnel.
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About the Author:

This document is a collection of texts and graphics I've put

together over the past few years, and has been distributed under
the GFDL since 1999.

I hope you get much use out of it, and I would like your feedback
as to how this document can be improved.

As a supplement to this document, I would like to invite you to
my website at http://www.LearnAutomation.com. I'm in the process
of uploading documentation and videos that will further help you
with problems or questions you have with Allen Bradley
processors.

"Human Knowledge Belongs to Everyone"
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Name Date

Questionnaire for Allen Bradley

Automation Systems

1)What is the primary purpose you are attending this class?

2)Are you interested in programming, troubleshooting, or both?

3)What do you find most difficult about Allen Bradley PLC’s

4)How often do you access the Allen Bradley PLC? (once a day, once a week, once a
month, etc?)

S)After taking this class, will you be putting your knowledge to use right away in the
plant?

6)What type of equipment do you generally work with?

7)What types of networks are you using with your PLC system? Ie... Data Highway plus,
controlnet, devicenet, Ethernet, etc?
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8)What is your company’s policy on forcing?

9)Do you generally have access to the internet as you work?

10)Can you bring a copy of some plant programs into the classroom tomorrow?

11)Will you ever be installing new systems, or checking new systems once they have
been installed?

12)Will you ever be modifying the I/O structure of existing systems?

13)Do you have any common system failures that are related to the Allen Bradley PLC? If
so, what are these failures

14)Are you interested in learning features of RSLogix that are not currently in use by your
plant, but, if used could reduce downtime?
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Name Date Score

PLC/SLC Maintenance and Troubleshooting
PreTest 20 Minutes

1) Name three devices that can be connected to a discrete input module:

2) Name three devices that you might find connected to a discrete output module:

3) Name one device that can be connected to an analog input module:

4) Name one field device that you would find connected to an analog output module:

5) On a discrete input module, a status light is on. What does this indicate?

6) On a discrete output module if a status light is on, what does this indicate?

7) Name one use of the serial port (communication channel 0) on the front of the
processor.

8) What is the purpose of RSLinx software?

9) What is the purpose of RSLogix software?
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10)What is the purpose of Data Tables?

11)What is the purpose of Program Files?

12)Define a BIT of memory:

13)Define a WORD of memory:

14)If Ladder 2 is the main routine, and the only main routine, What must be placed in
ladder 2 to instruct the processor to execute other routines (subroutines)?

15)What are the five steps involved in performing an on line edit if the processor is in
remote run mode?

16)If you have a motor that will not run when the operator pushes a start button, you may
need to go on line with the processor and locate the output in the PLC program that
energizes the motor. This allows you to see what other conditions must be met before
the processor will energize the output. What features of RSLogix might you use to
locate the motor's output in the PLC project?

17)In #16, you find that the reason for the failure is a bad thermal switch on the motor.
Since you do not have any more thermal switches in stock, you decide to force the
motor's output instruction on. What are some dangers with this, and what are some
better options that you could have chosen.
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18)The processor is in Remote Run mode. You perform an on line edit and inadvertently
jump to a routine that does not exist. What will happen the instant your edits are
tested?

19)Y ou suspect an intermittent problem with a limit switch on a safety gate. The
intermittent problem is periodically shutting a system down. What feature of RSLogix
software might you use to confirm or rule out what you suspect?

20)An operator informs you of variations in a product. You suspect the variations in
product are due to a fluctuation in temperature. What feature of RSLogix software
would allow you to graph a temperature over time?

21)If a neon lamp is wired directly to a triac output module, the neon lamp is always on
even when processor is not calling for the output. What causes this, and how can it be
corrected?

22)What is the purpose of the battery on the processor?

23)With a network of PLC's, it is possible to inadvertently download to the wrong
processor. This can have disastrous results. What steps can you take to ensure you are
not downloading to the wrong system?

24)Name some communication protocols that may be used for peer to peer
communication between networked PLC's.

25)Name some communication protocols that may be used for communication between a
processor, and I/O devices such as a remote chassis, drive, or robot.
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Hardware -- Discrete Input Modules

The purpose of the discrete input module is to read the status of field devices. When a
voltage is detected on the terminal of an input module with respect to common, the
corresponding status light is energized, and during the processor scan, the value of 1 is
placed into the input data table. Examples of input devices include switches,
pushbuttons, or auxiliary contacts on a motor starter.

Please answer the following questions:

1) What is the catalog number of your DC Input module?
2) Name at least three field devices that can be connected to the DC Input module?
3) What do the status lights indicate on the front of the DC Input Module?

4) In what numbering system are your inputs labeled in?
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Discrete Output Modules

The purpose of the discrete output module is to control field devices. The discrete input
module requires power from an external source. When a 1 is placed into the output table
of the PLC (in run mode), a status light is energized on the module, and a connection is
made between the source, and the corresponding output terminal. Examples of output
devices include: lights, solenoids, motor starter coils, and contactors. If you have an
inductive load as the output, be sure to use the proper surge suppression.

Please answer the following questions:

1) What is the catalog number of your DC Output module?

2) Name at least three field devices that can be connect to the DC Output module:

3) What do the status lights indicate on the DC Output module?

4) What numbering system are the outputs labeled in?

5) If the load on the DC output card is inductive, what should be done across the load to
minimize the effects of inductive kick?
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Analog Modules

Analog modules are used to control and read the status of analog devices. Analog
devices have a range of states instead of just on/off states like discrete devices.

Some analog modules have switches which determine whether the input channels are to
be set up for voltage or current. Some analog modules are configured through software.

Examples of analog inputs include: Potentiometer, Pressure Transducers, Variable speed
drives, and with a thermal couple module, temperature can be read into the processor's

memory.

Examples of analog outputs include: Meters, Variable Speed Drives, Valve Positioners,
and chart recorders.

An analog signal cannot be expressed with a single bit, and therefore analog values will
consume a word of memory. For the PLC-5, you must utilize block transfers to gather
information from Analog modules. For our class, the SLC chassis will run on remote 1/O.
Please answer the following questions:

1) What is the catalog number of your analog module?

2) How many channels of Input, and how many channels of Output are available on this
module?

3) How do you set up the input channels to accept either a current or a voltage input?

4) What range voltage or current will the Input channels accept on your module? What
range of voltage will the output channels accept?

5) Name at least three devices that are analog inputs:

6) Name at least three field devices that are analog outputs:
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An Analog Module — 1747-N104V
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The Chassis

The chassis is the device which holds modules. Allen Bradley makes the SLC chassis
available in 4, 7, 10, or 13 slots, and the PLC-5 chassis in 4, 8, 12, or 16 slots. For the
SLC, the processor is included in the slot count. For the PLC-5 chassis, the processor is
not included in the slot count.

Both the SLC and the PLC support extended local I/O. This is more common in the SLC,
however. For the SLC system, a maximum of 3 chassis can be connected together using
extended local I/O, but not to exceed the valid slot count of 0 to 31. The 1746-C7 cable
can be used to connect two chassis together which are mounted horizontally (side by
side), and the 1746-C9 cable is longer for chassis that are mounted vertically (one above
the other).

Here are some chassis:

The PLC-5 Chassis (With modules): (For dip switch settings on this chassis, refer to
page 4-1 and 4-2 of the PLC-5 Quick Reference Guide.)

The SLC-500 Chassis (With modules):
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The ControlLogix Chassis (With Modules):

The Flex Chassis:
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The Power Supply

The power supply supplies power to the modules on the backplane. Generally power
from field devices DOES NOT come from the power supply. The power supply only
provides control power to modules on the backplane. Power for field devices come from
a separate source which is connected to the output module. The power supply merely
provides the power needed to shut a contact, or fire a triac or transistor to pass power
from this external source to the field device.

The power supply has a fuse which protects the AC side of the power supply. If this fuse
blows, the power supply is probably defective and in need of repair.

Please answer the following questions:

1) Where does power come from to power field devices such as solenoids, lights, and
motor starters?

2) What does a blown fuse indicate on a power supply?
3) How many amps will your power supply provide to the backplane?

4) What is the catalog number of your power supply?
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The Processor

The processor is the main part of your SLC PLC-5 system. The processor is where the
program is stored that reads the status of your equipment, and based on certain status,
makes a decision on what to control. For example: The processor is reading the status of
a switch. When the operator energizes the switch, the processor might call for solenoid to
energize that extends a cylinder. When the cylinder reaches the end of it's travel, it might
close a limit switch. The processor will see that a limit switch has been closed, and shut
off the solenoid.

The processor consists of several components:

1) The battery: The battery retains the processor's program when the PLC is powered
down. Certain AB documentation states that the shelf life of the battery is up to 2.5
years. When the battery is low, you will see a BATT light on the front of the
processor. A status bit is also set in the memory of the processor (S:10/0 for the PLC).
Once you have an indication of a low battery, change the battery within one to two
days. Change the battery while the processor is powered up.

2) Next to the battery, you will find a socket for an EEPROM. The EEPROM is an on
board backup of the processor's memory, and must be purchased separately. Changes
to the PLC program do not automatically go to the EEPROM chip. You must
manually store changes to the EEPROM from the COMMS menu in RSLogix.

3) On the front of the processor, you will find several status lights:
1. RUN - Indicates when when processor is in RUN Mode
2. PROC — If flashing red, usually indicates a software problem. Go on line to get a
description of the fault. You will find the description in the S2 status file on the
ERRORS tab. If the fault light is solid red, this usually indicates the processor lost
it's program, or has a hardware problem. You can try the following: reseat the
processor, replace eeprom, clear memory and reload program, or replace processor.
3. BATT-- Indicates the battery is low or missing
4. FORCE - If flashing indicates forces are installed but not enabled... If solid
indicates forces are installed, and enabled in the processor.
Communication lights-- You may also have some indicators to indicate when
communications are active depending on the type of processor you have.

For more a more detailed explanation of the PLC status lights, look at page 5-1 and 5-2 in

the PLC-5 quick reference guide. The most common communication status lights are
found on page 5-3 and 5-4.
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The PLC-5 Processor components:

Key Switch
Refer to page 1-13
in the quick
Reference guide

Communication Status
lights. Referto page
o-3 and 5-4 in the
quick reference guide
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FProcessar Status
Indicators. Refer to
page 5-1 and 5-2 in
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guide.
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Addressing Procedure

There are three things you must know about every chassis before it can be addressed
properly... The Rack # the chassis is set up for, the starting module group (SMG) of the
chassis, and the addressing mode. For remote chassis, you will need to also determine the
baud rate before setting the chassis up in the I/O Configuration.

Local Chassis:
The local chassis is the chassis where the processor resides that you are going to be on
line with.

1) The Rack # will almost always be 0, except in very special cases for PLC-2
compatibility.
2) The SMG will be 0 also.
3) The addressing mode can be derived using one of the following methods:
1. Look at the backplane dip switches, comparing them to page 4-1 in the Quick
Reference guide.
2. If you know the Rack size (ie: % %2 %4 or full), and the number of slots in the
chassis, refer to page 2-8 of the PLC-5 Quick Reference Guide to derive the
addressing mode.

Numbering the Groups

4) If the addressing mode is 1 slot, write a zero above the first slot, and number every slot
consecutively.

5) If the addressing mode is 2 slot, draw a bracket around every two slots on the chassis.
Write a 0 on the first bracket, and then number each BRACKET consecutively.

6) If the addressing mode is ' slot, then write a 0 and 1 on the first slot, and assign two
module groups to every consecutive slot.

Note: Remember the only possible module groups are 0 to 7. Do not number a
module past 7. If you get to module group 7, and still have modules left in the chassis,
increment the rack number (octally), and restart the module groups at 0. See the
example below for 1 slot addressing:

| Fack 0 | Rack 1 |

asy
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Remote Chassis

There are three things you must know about a remote chassis for proper addressing in
addition to the baud rate.

1) Rack #. For a remote PLC-5 chassis, pull out the adapter, and use page 4-4 to 4-6 to
derive the rack # if the chassis is not labeled. You will look at switches 1 to 6 of
switch bank 1.

2) Starting Module Group (SMG): Pull out the adapter and look at switches 7 and 8 of
switch bank 1. Compare these switches to page 4-6.

3) Baud rate: You may want to write down the baud rate for later use. This can be found
on switches 1 and 2 of switch bank 2. Compare these switches to page 4-6 in the
quick reference guide.

4) Addressing Mode: There are two ways to determine the addressing mode:

1. Pull out the adapter, and compare the switches on the backplane to page 4-2 in the
quick reference guide.

2. If you know the Rack Size, and how many slots are in the chassis, look at page 2-8
in the quick reference guide.

Numbering the Groups

5) If the addressing mode is 1 slot, write the SMG above the first slot, and number every
slot consecutively.

6) If the addressing mode is 2 slot, draw a bracket around every two slots on the chassis.
Write the SMG on the first bracket, and then number each BRACKET consecutively.

7) If the addressing mode is Y% slot, then write the SMG and the next module group on the
first slot, and assign two module groups to every consecutive slot.

Note: Remember the only possible module groups are 0 to 7. Do not number a
module past 7. If you get to module group 7, and still have modules left in the chassis,
increment the rack number (octally), and restart the module groups at 0. Below is an
example of 2 slot addressing, crossing a rack border. Notice the next rack # after 7 is
10 in an octal environment.

| Rack 7 | Fack 10 |

R Y Y Y R

asv
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RSLinx -- Utilizing the BootP/DHCP Server

1) Write down the Ethernet Hardware Address of the device you wish to configure. This
is also called the MAC address. Here is an example of a hardware address:
00:00:BC:1E:98:D9

2) Run the BootP/DHCP utility. You can access this utility if it is installed by clicking
Start | Programs (or All Programs in Windows XP)| Rockwell Software | BootP/DHCP
Server | BootP DHCP Server.

b I

=Ry AT (&8 BOOTP-DHCP Help
b [F RsLinx A1 BOOTP-DHCP Server
r @ R5Linx Tools k
v [} RSLogixSEnglish  *

3) Once the server is open, it may as for some specific network information if this is the
first time the BootP server has been run. You can obtain this information from your
network administrator. For this example, we just set the subnet mask to 255.255.255.0
then click OK.

4) Power up your processor, and you should see the Ethernet device begin to request and
address.

— Request Hiztary
Clear Hiztary | Sdd to Belatian List

[hir:mir: gec) |Ty|:ue |Ethernet.-’-‘-.ddress [MALC]

12:03:28 BEOOTP  00:00:BCE:S3:03
12:03:26 BOOTP 0O0:00:BCE:53:D3

5) Double click on the device. You will then be prompted to assign an IP address to the
device. Be sure you double click the right device. Entering an IP address into the
wrong equipment could have disastrous consequences.

Ethernet &ddress [MALC]: II]I]:I]I]:EC:1E:HEZD9
IPAddress: | 192 . 168 . 0 . 72

Haostname: I

Description: I

] Cancel
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6) You could also enter a host name and description at this time if you wish.

7) If you wish to verify communication, you can ping the device from the command
prompt. By default, the command prompt can be accessed from Start | Programs |
Accessories | Command Prompt.

ommand Prompt

Microsoft Windows 2ZBBH [Uersion 5.88.21951]
(C> Copyright 1785-2888 Microsoft Corp.

C:“Documents and Settings“Student>ping 192.168.8.72
Finging 192_168.08.72 with 32 hytes of data:

Reply from 192_168_8_.72: bytes=32 time{l@Bmsz TTL=128
192 168 .8.72: hytes=32 time<{1Bms TTL=255
192.168.8.72: bytes=32 time<{1Bms TTL=255

Reply from 192_168_8_.72: bytes=32 time{l@ms TTL=255

Fing statistics for 192.168.0.72:

Packetz: Sent = 4, Received = 4, Lost = B8 (Bx loss>,
Approximate round trip times in milli-seconds:

Minimum = Bms, Maximum = Bms,. Average = Bns

C:*Documents and Settings:Student>_

You should get replies. To ping continuously, use the -t flag after the ping command. A
control-C will stop the ping command.
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Configuring the DF1 Driver in RSLinx

The DF1 Driver is used for point to point communication over RS232 between a COM
port on a PC, and the serial port (Channel 0) of a processor. The following steps will take
you through a sample configuration of the DF1 RS232 driver.

1) Open RSLinx Communication Server. If there is no short-cut on the desktop, you can
access RSLinx by clicking Start | Programs | Rockwell Software | RSLinx | RSLinx

R.aLinx
Shorkouk
1KE

2) Click 'Communication' on the menu bar, then choose 'Configure Drivers'.

":,'2\ RSLinx Professional

File Edit “iew | Communications Skation DDESOPC
E’ul fEl Sl FawWha

|  Configure Dirivers. ..

3) From the Available Driver Types pull down menu, choose 'RS232 DF1 Devices', then
press the ADD NEW button.

Configure Drivers

Arailable Driver Types:

RA5-232 DF1 devices

add New RSLinX Driver X

Choose a name for the new driver. 1

[15 characters masimum]

Canicel |
|4B_DF1-1
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5) Although the communication parameters can be entered manually, if you are currently
connected to the processor, just hit the 'AutoConfigure' button. RSLinx will hit the
processor with different baud rates, and different settings, until it finds a setting it gets
a response on. When this happens, you will get a message that the autoconfiguration
was successful. Press OK when finished.

Configure R5-232 DF1 Deyvices

Device Hame: AB_DF1-1

Cornm Part: II:DM1 vI Device: ILu:-gi:-: 5550 / CompactLogis j
Faud Rate: |1E|2EIEI vI Station Humber: IDD

[Cecimal]

P arity: INnne TI Errar Checking:  |BCC -
Stop Bits: |1 TI Protocal; IFuIIDupIe:-: "I

Auto-Configure st Configuration Successful

[~ Usze Modem Dialer Caonfigure Dialer |
1 ] Cancel | Delete | Help

6) You will see the driver is now running. Close the “Configure Drivers' screen.

—Awailable Driver Types:
1 Cloge l
IHS-232 DF1 devices j Add Mew... |
Help |
— Configured Dirivers:
Mame and D ezcription | Shatug |
AB_DF1-1 DF1 Sta 0 COMT: RUMMIMG Hunning Configure,.. |

Advanced PLC-5  Page: 29



7) To test your drivers, click the RSWho icon in the tool bar of RSLinx.

P RSLinx Professional

File Edit Wiew Communications —Station

3| &| S8 Bliz] ¥

8) Click the DF1 driver (the one you just configured) on the left side of your screen. The
devices you are communicating with will appear on the right.

v Autobrowse +

- workstation, STATION31

gz Liny Gatewaws, Ethernet

To go on line, you must go to RSLogix at this point.
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Configuring the Ethernet Driver in RSLinx

The Ethernet driver is used to make a connection to Ethernet Devices, such as an Ethernet
PLC-5, or a ControlLogix system. The following steps will walk you through a sample
configuration of the Ethernet driver in RSLinx.

1) Open RSLinx communication server
x
]

K-

RSLin

2) Click 'Communication' on the menu bar, and then choose 'Configure Drivers'.
"Q* R5Linx Gateway

File Edit “iew | Communications Station DDEJOPC
E’hl Elaﬁl Sl RSWhao

Configure Drivers. ..

3) From the Available driver types pull down menu, choose 'Ethernet Drives', then press
the 'Add New' button.

Sy allable Diniver Types:
/' jNﬂdd New... |

RS5-232 DF1 devi |

4) For this example, the name can be left at default. Press OK.
Add New RSLinx Driver |

Chooze a name for the new diiver.
[15 characters maximum)

Cancel |
JAB_ETH-1
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5) Populate the list of hostnames. If you do not have a way to resolve host names, you
can enter the IP address of the devices you wish to connect to (as shown below in the
example). The IP address for each device can usually be obtained from the network

administrator, drawings, the off line project, or in some cases, the IP address is

displayed on the front of the module.

Station b apping I

1 192.165.0.96 Delete
2 | 192.168.0.97 |
63 Drrier

Station IHust Hame Add Mew

o 192.1658.0.95 4|
_Dekete |

6) Press Apply, then OK. You will see the driver is now running. Close the 'Configure

Drivers' screen.

—&vailable Diriver Types:

IEthernet devices j

— Configured Drivers:

Mame and D'escrption | Status

AB_ETH-1 A-B Ethemet RUMMIMG Running

7) To test your drivers, click the RSWho icon in the tool bar of RSLinx.\

‘_':?f RSLinx Gateway

File Edit WYiew Communications Station

=2 H 28 ’lle] ¥
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8) Click the Ethernet Driver (the one you just configured) on the left side of the screen.
The devices you are communicating with will appear on the right. In this example,
192.168.0.95 is a ControlLogix module, and the other devices are not present, or not a
recognized PLC module.

Erswho - 1
¥ Autobrowse Browsing - node 192.168.0.95 found
- workstation, YM7STARS
ﬁ Lire Gateways, Ethernet
R AF_FTH- 1, Ethernet 192,168,095 192.168.0.96 192.168.0.97
1756-EMET/A  Unrecogniz... Unrecogniz...

9) To go on line with a PLC, you must go to RSLogix at this point.
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RSLinx Backup Restore Utility

The RSLinx Backup Restore Utility can be used to backup the current driver
configuration of RSLinx, or restore the configuration from a previous backup at an earlier
time.

Backing up the current Configuration:

To access the Backup Restore Utility, click Start | Programs | Rockwell Software |
RSLinx | Backup Restore Utility.

- RSLinx Backup/Re: - 10] x|

Backup |

Festare

1) Click the 'Backup' button.

2) A dialog screen will appear asking where you want to save the backup file. Choose a
location from the pull down menu. If you are saving this to a floppy disk, choose the
A drive. For this example, the driver configuration will be saved to the C: Drive. You
must also enter a file name, and then press SAVE.

L 2]
Save in: |g b ain [C:] j = EF v
|_19324RL0S00ENE_Firmware_Setup | hapedit [T
_ 1 antmaker 3 Inetpub EAr
|:I A0L Instant Messenger |:| map |:| f
I aclextras a3 Py MLSic []:
|_JdDelorme Docs 3 prnet [
I:I Documents and Settings I:I PHF I:I k
4| | i
File narme: |M_|,IB ackup | Save I
Save as type: | Rsx Files 1) | Cancel |
i

3) You will then get a message that the operation completed successfully. Press OK, then
you can close the RSLinx Backup Restore Utility.
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Restoring a previous Configuration:

To access the Backup Restore Utility, click Start | Programs | Rockwell Software |
RSLinx | Backup Restore Utility. Be aware that RSLinx must be shut down to perform
this operation. If RSLinx is not shut down, you will be prompted accordingly.

.- RSLinx Backup/Re =10 x|

Backup

Restore |

1) Click the 'Restore' button.

2) A dialog screen will appear asking where the backup file is stored at. Choose a
location from the pull down menu. Ifthe backup file was on a floppy disk, you would
choose the A: drive. For this example, the backup is on the C: Drive. Click on the file
you wish to restore from, the press 'Open'.

Lok, i IQ b air [C:] j - I.jg -
] Program Files [ tiki
| IRECYCLER. L wInmT
_Rs G WUTemp
|:| R.5Logix S000 . MyEackup, R.5%
| Swskem Wolume Information
Itemp Type: R5X File
Size: 11.5kB
KN [+
File name: IMyEackup.HSH | Open I
Files of type: | Fisx Files [*.rsx) =] ﬂ
4

3) A dialog box should appear indicating that the operation was completed successfully.
If you got an error, try the restore procedure again. In some versions of RSLinx, BRU
must be ran twice if RSLinx was open.
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Creating a new project in RSLogix 5
1) Open RSLogix 5 — You may have a short cut on the desktop, or
under Start | Programs | Rockwell Software | RSLogix 5 English |
RSLogix 5 English.

2) Next, you will select the processor type.

a. Enter your processor name. This name will describe the process you are
developing the project for.

b. Select the Platform of your processor. The older processors that do not
have a 25 pin serial port (just 9 pin for DH+ are on the original platform).
Other options are Enhanced (processors that have a 25 pin serial port and
DH+/RIO ports), Protected (Not used quite as often), Ethernet (with an
AUI port), or ControlNet (BNC connectors).

c. The series, memory, and revision are written on the side of the processor.

d. If you know the RSLinx driver you will be using, and the node of your

processor, enter it manually. Otherwise, press the Who Active button, and

choose your PLC from the RSWho screen. The driver and node would
then be automatically filled in.

e. For this example leave the Reply Timeout at 10 seconds. If you have
questions on any dialog screen, use the help button.

f. Press OK.
Select Processor Type EI
Processzor Name:ISLﬁ.G
Flatform: Processar Sernes: b emnion: Cancel

| | [Fosns <] | (ET
Hel
Revizian: IG il

Communication settings
Diriveer Processar Mode; Reply Timeout;
I (L) j |1 Octal (=1 wihao Active.. | I'I 1] [Sec.)
Decimal]

Example of Who Active Screen:

Communications

v Autchrowse Z=  Browsing - node 3 found | Ok I

== warkstation, YM7STARS Address | Dew Caticel |

-,5'?3 Linx Gatewarys, Ethernet | ] oy Wil
=-w& TCP-1, Data Highway Plu: fifloz PLC &l
= 00, warkstation, RSL o PLC

0z, PLC-5/15, ATTIC
03, PLC-5/25, BASEM

Advanced PLC-5  Page: 36



Adding Ladder Logic Off line

Ladder logic is still the primary programming language for Allen Bradley PLC's. Ladder
logic was designed to simulate relay logic when PLC's were first introduced into the
industry. With the wide use of Object Oriented concepts in today's programming
languages, and the limitations of ladder logic for programming, one day ladder logic may
be a language of the past.

Ladder 2 is the only main routine in the SLC, and by default Ladder 2 is the only Main
Routine in the PLC-5. Other ladders can be added called Subroutines. As with many
other programming languages, if you are going to have subroutines, there has to be some
means of calling those subroutines so they will be executed by the processor. In the
PLC-5 and SLC 500, this is the JSR instruction (jump to subroutine). The maximum
routine number is 255 for the SLC, and 999 for the PLC-5.

Usually the JSR instruction is placed in the main routine, but JSR instructions can also be
placed in subroutines if the subroutine itself is being called from a JSR. For example...
The main routine might jump to ladder 3, and ladder 3 could jump to ladder 4. This is
called nesting subroutines. Each processor has limitations on how deep the programmer
can nest routines. Consult the help file for your processor.

For this example, Ladder 2 will be the main routine. We will also add other routines:
Ladder 3, Pumps; Ladder 4, Timers; Ladder 5, Counters; Ladder 6, Data; Ladder 7;
Analog.

1) Rename Ladder 2 to Main. In the project tree, right click Ladder 2, and select
Rename. Type MAIN as the routine name. Press enter to accept. Right click on
MAIN, and select properties. Type Main Routine as the description. Now, move your
mouse over the main routine. You will see the description appears as a tool tip.

...... & LAD 2 - MaN

Drata Fil
= Dot Pl o B

------ ﬁ Crogs FETER
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2) Next Right click on the program file folder and select 'new' to add other routines to
your project. Set up your routines as follows:

Number Name  Descriptions
3 Pumps  Logic for All Pumps
4 Timers  Project Timers
5 Counters Project Counters
6 Data Calculations
7 Analog  Block Transfers for Analog

When finished, your project tree will look as shown below:

" TEST =10l x|
- Channel Configurstion ;I
[_]a Program Files

..... A& LAD 2 -MaN

..... & LAD 3 - PUMPS

..... & LAD 4 - TMERS

..... & LAD 5 - COUNTERS
..... & LADE-DATA

..... & LAD T - ANALOG

3) Now double click on main to ensure you are looking at the main routine in the ladder
window to the right.

4) One method of adding logic is the ASCII method. You can just type the 3 character
instruction followed by certain parameters. We will need 5 JSR statements... One for
each subroutine. Do not jump to the main routine from the main routine. A processor
fault may result.

5) Highlight Rung O so it is red as shown below:

¥ LAD 2 - MAIN -- Main Routine ol x|

£ =E
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6) Type the following text: jsr 3

Now press the enter or return key. Your rung should now look like this:

TR
Famp To Subrondt ke
Progz File Famber

3

7) Now, click on the end rung again, and type the next jump statement: “jsr 4, then
press enter. Go ahead and all the rest of the jump statements (jsr 5, jsr 6, and jsr 7) Be
sure to click on the end rung each time or you will over write your work.

8) Notice the e's in the margin. This indicates that we have edits that have not yet been
verified by RSLogix. Verifying edits will make sure the PLC can understand the
instructions we are giving it. Verifying only tests to see if the processor can
understand what we are telling it to do. It will not ensure that we are telling it to do
the right thing! Move your mouse over these two icons on the standard tool bar:

The first icon will verify edits too the file we are currently in (ladder 2). The second icon
will check all ladders. Click the first icon, and you will notice the e's no longer appear in
the margin. Your ladder should now look as shown below:

onon

TSR
Ramp T Sabroative
Prog File Fiamber

3

ool

onn2

T5E.
Ramp T Srabronatite
Prog File Fhamber

T4

T:E

ooz

R T Sabrontive
Prog File Fimber

5

T5E

Ramp T Sabroative
Prog File Fiamber

&

onns

T5E.
Ramp T Srabronatite
Prog File Fhamber

7

HE&HD:}———
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Note: Advanced users of the JSR instruction may use extra parameters to pass
information to and from subroutines. For our examples, we will keep our logic simple.

9) Next, double click Ladder 3. This is where our pump logic belongs. Look in the title
bar of the ladder view to ensure you are entering logic into ladder 3. You will also
notice at the bottom of the ladder view a new tab is created each time a new routine is
opened. This allows you to quickly switch between routines you are interested in.

10)The first method you learned when adding logic was the ASCII method. For the next
few rungs, let's look at the Drag and Drop method. You cannot add any logic to the
end rung, so you will need to drag a new rung into your ladder view. The first icon on
the instruction tool bar is 'new rung'. Click on the new rung, and hold the left mouse
button down. Drag the new rung down into the ladder view, and you will see red
boxes indicating where you can drop the new rung. Move close to a red box, and it
will turn green. You can then let go of the left mouse button, and the new rung should
be in place.

E|--HU3E-1-’E-(}-(D--QD-

[ 4]» [Ruser £Bit 4 TimeriCourte
L

3 - PUMPS - Logic for all pumps

ZI =)

11)Use the same drag and drop method to add an xic and an ote to the new rung. When
you are finished your rung should appear as shown below:

e =
o0 & J E

Note: An easier method for you might be the single click method. Be sure rung 0 is
highlighted so the rung number is red. Click the new rung icon one time, then click the
XIC icon, then the OTE icon. You will get the same result.
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12)Notice the question marks above the instructions. We have to associate the
instructions with addresses. There are several methods you can use for this. One
method would be to click on the instruction and start typing the address, or open a data
table, and drag the addresses from the data table. For this example, we will use a PLC
project, and drag the addresses onto the instructions.

13)Open the input data table. Although we can drag directly from the data table, let's
click the usage button at the bottom of the data table, so we can see what addresses are
already in use.

File I1 -- INPUT Usage ' - O] x|
Fil 17 16 15 14 13 1z 11 10

Offzet

| =
[I:000/0 | Hadm;|amaum5ubemn 'I
S_I,Iml:u:ul:| | E-:ulumns:|1E vI

Desc | |

- G | (Do EE
n — Properties Help

14)Drag an address from the data table into your logic window. When you see a green
square on the XIC instruction, drop the address.

15)In the bottom left corner of the data table, click the down arrow to navigate to data
table 0 (output table). Drag an address from the output table onto the OTE instruction.

Note: The XIC instruction can read most any bit in any data table, and the OTE
instruction can write to most any bit in any data table. We are using the input and output
tables just for example.

When finished your logic should look similar to this (with your own addresses):

] %
1 E
LI

0

& | I

]

16)Download and test your work.

Advanced PLC-5  Page: 41



Finding Errors

Errors you make are sometimes tricky to find. RSLogix has a results window that will
show you where your mistakes are. Mistakes are usually found when verifying a project.
If there is an error in your program, a results window will appear at the bottom of the
ladder view, informing you where the error is, and a description of the error. By double
clicking the error itself in the results window, RSLogix will take you to the exact location
of the problem. Sometimes this might be behind the results window, so you may have to
close the results window to see it.

Can you spot the error with this logic?

L.o0oo 0:000
JE o
|
1] 1]

[ oo
o0l e ]

=i T1=

This error is very difficult to find. I will verify the project, and the results window will
appear.

I had to click the + on file 3 to see what the error was, but here is the result:

| [=1- Werification Results
= Program Files
=I-File 3
“.Rung 1 Ins 2 ERROR: Invalid File Type Specified

[ 4[]\ Build £ SearchResutz [ ||« |

Still can't see the problem, I will double click the error, and RSLogix will highlight
where the problem is:

—
=

0
] E o
0 0
[ Looo m
0ol e 1 E
[ 1 1
B
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Do you see the problem yet? The first character is the number 0, and should be the letter

0.

Note: You should exit the results window by clicking the X in the upper left hand corner
of the window. Ifyou resize the results window, you may not see it next time you have

an error in your logic.

;IEIEI ;‘,F-'ELAD 3 - PUMPS -- Logic for all pumps
.

Ela Project = L000
-2 Help il JE
i}
=1 Controller
™

- Cortraller Properties e L.oag

1 P 0001 & J E
P b ‘{:‘; Processor Status " 1
Ll 1o configuration e
-—- - e TN T TS T

[=]- Werification Resulks
(=l Program Filss
= File 3

“Rung 1 Ins 2: ERROR: Invalid File Type Specified

[P\ Build A SearchResuts F

(KN
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Branching

Branching can also be accomplished in ASCII mode using the BST (Branch Start), NXB
(Next Branch), and BND (Branch End) commands. For this lesson, we will discuss the
drag and drop method. In the example below, Let's seal around the input when the
output is energized.

1000 0000 |
C o
-
1 1 ‘

17)The next step is to drag a new branch from the instruction tool bar. You can drop the
new branch at any location a red box appears. Be sure to move close to any red box,
and when it turns green, your branch can be dropped. For this example, drop off line.

—_

(RN

—-rms
L

ool

ELU R

18)Only the right side of the branch can be moved. We have two options: You can move
the XIC inside the branch, or you can drag the right branch leg to the other side of the
XIC instruction. When finished, the rung will look like this:

T:000 0:000 |
\\

C

1 1

(RN
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19)If other inputs are required, you can continue to extend the existing branch down. Do
not drag new branches down from the instruction tool bar unnecessarily. When
possible, extend the existing branch. Nesting branches has limitations, and increases
the processor scan time. Look at the examples below:

Correct
L.0on 0:000
] E oy
1 1
T:000
1LC
L
23
0:000
[_
1
Incorrect
L.onn 0:000
C Pl
-
1 1
Lo0n
1L
L
]
0:000

To extend an existing branch, right click on the bottom left corner of the branch leg, and
choose 'extend branch (up or down)'.

o0l e

[ R

ooz

L.0n

il
3
)

==

Laoo
Cuk
Copy
Paste
Delete

Append Inskruckion
Append Mew Branch

Extend
Extend

BEranc

Branc

h Up
b Do

Chel43
Chel4+C
(i y
Del

4(:’5;1\11:.‘)_
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20)There is only one thing left to do. Once this branch seals in, there is no way to make
the output false again without restarting the processor. Here is what our final rung

might look like:
1000 1000 0:000
JE '
I |5
1 3 1
L.000
1 E
J I
2
0:000
[
1

On Your Own!

Write logic that will perform the following actions:

1.

2.

If input 2 (is on), then (energize) light 2.
If input 3 AND 4, then (energize) light 3.
If input 3 OR 4 OR 5, then light 4.

If input (4 OR 5) and (NOT 6) then light 5.
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Basic Instructions

A Little History

A common programming language used in PLC's is called Ladder Logic. Ladder Logic
was developed years ago to help electricians adapt to PLC's. Ladder logic is still widely
in use today although this language appears to be weakening. Ladder logic is similar to
Assembly Language in many ways which was widely used to program computers years
ago. Since then, higher level languages such as PASCAL have come along. In the last
few years we have seen a more Object Oriented approach to programming in languages
such as Java. The ControlLogix processor seems to be following the Object Oriented
approach with it's User Defined data types (UDTs), and event driven tasks.

Here are some of the instructions available in Ladder Logic:

Examine If Closed (XIC)

You will find that most instructions in the SLC, PLC-5, and ControlLogix consist of three
character pneumonics. The XIC looks at any given bit of memory in the processor. If
this bit is on, then the XIC will intensify indicating logical continuity through the
instruction. Here is what the XIC looks like in logic.

Thig hit 12 set from Sends a hit to
the panelnew. REEView
1 = Automatic | mdicates Auto
0 = Marmal 0 mdicates Manual
ATITO AUTO TO REVIEW
B30 “
] E O
1] 1]
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Examine If Open (XIO)

The XIO is just the opposite of the XIC instruction. The XIO can look at any bit in
memory. Ifthe bit is a 0, then the XIO is true. It will intensify indicating logical
continuity through the instruction, and the next instruction in the rung will be examined.
This is usually referred to as a NOT instruction because the address the instruction points
to must NOT be on for the instruction to be true. Here is an example of how the XIO will

appear in ladder logic:
Thiz iz the Backup

cooling pump, and

will energize when
Thiz iz the main the tmait cooling
cooling switch. switch iz off.
MATN COOLING SWITCH BACKIIF COOLING PUNE
B3:0 B3:1
o= 7
1 2

In the above example, you can see that as soon as the Main Cooling Switch is shut off, a
bit is set to run the backup cooling pump.

Output To Energize (OTE)

The output to energize simply turns a bit on when it is evaluated as true, and shuts a bit
off when the instruction is evaluated as false. Using the same address on an OTE in two
different places in the program is considered bad programming practice. The two OTE's
can interfere with each other, and makes troubleshooting difficult.

Below you will find two different states of the same rung. The first state shows the rung
as false, so a zero is written to B3:1/0. The second state is true, and a 1 will be written to
B3:1/0.

This bit ic cet from Serude o bit to
the parwelwioar, ESVimar
1 = fpstoeratic 1 dicates Jorto
0 = Mlarnal 0 dicates Dlanial
ATITO pemtic e AL AFERIE ATTO_TO_ESVWIEW
B30 B30 EZ:0 Ei:l
9 E 3 E 3£ <0
i ) 3 1]
This bit ie set frozn Serude & bit to
the parweluimar, ESVimar
1 = Morboamatic 1 mdicates Soato
0 = hlarnal 0 dicates hlanial
ATTTO pentiics e AL AFRIS ATTO_TO_RSWIEN
Ez:0 EzZ:0 EZ0 Ei:l
9 E 9 E 3£ o
n A K] n
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Output To Latch (OTL) and Output To Unlatch (OTU)

The Output To Latch instruction will write a 1 to it's address when true. When the OTL
goes false again, the output address will remain a 1 until another instruction such as the
Output to Unlatch shuts it back off. This is true even if the processor powers down, and
is brought back up!! You must use caution when using the Latch/Unlatch when
controlling real world devices. Here is what the Latch/Unlatch will look like in logic:

B30 EBE3:0
=i L7
5 7
E=:0 E=:0
JF i
A 7

If the output address is off, both the latch and unlatch instructions are not intensified, but
once the bit is turned on, you will see both the latch and unlatch intensified even though
both inputs are shut off.

B30 B30

] E Tl
5 7

B30 B30

J E — T —
& 7

Due to the processor scan cycle, since the unlatch is placed after the latch, if both inputs
were to go true, the Unlatch instruction would win, and the output address will be shut
off. If'the latch was after the unlatch, then the latch would be the last instruction scanned,
and therefore the bit would be left in the energized state.
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Timers

Timers are generally used for delaying an event from taking place, or to delay a device
from shutting off either on an on transition or an off transition. There are three types of
timers: The Timer ON delay (TON), Timer Off delay (TOF), and the Retentative Timer
On delay (RTO).

By default, timers are stored in the T4 Data file, however other time files can be created..
A timer consists of the following components: Preset word (PRE), Accumulate word
(ACC), Done bit (DN), Timer Timing bit (TT), and Enable bit (EN). For Timers, the
Enable bit follows the rung condition.

iiFile T4 - TIMER

The entire timer is addressed by it's element (example: T4:0) Pieces of the timer can be
used in logic however such as the DN bit on an XIC (T4:0/DN), or the Accumulated
value in a MOV statement (T4:0.ACC)

Timer On Delay (TON)

The Timer On delay delays an event from taking place. Once the timer becomes true, the
enable bit becomes true instantly. The timer will also start timing instantly, so the TT bit
becomes high. Since the timer is timing, the accumulated value will increment.

Once the Accumulated value reaches the preset, the done bit (DN) will go high, and the
timer will stop timing. The accumulated value remains at (or near) the preset until the
rung goes false again. Here is what a typical timer might look like in logic:

MOTOR_START SWITCH MATH MOTOE_DELAY TME
EZ:0 TOH
JE Timer Op Deliy —C B ———
3 Timer
Time Ease 00l —DH—
Precet 00
Aronm i}
M_MDTD(REMR"DH LATH MOTOR
T4 Bz
1L F oy
a1
oIH g

When the switch is energized, the timer will begin timing. When the ACC value reaches
the PRE value, the DN bit goes high, and the main motor will start. Since the Time Base
is .01, therefore 500 (preset) times .01 (timebase) = 5 second delay.
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Timer Off Delay (TOF)

The Off Delay Timer is generally used to delay an event from shutting off. Image a lube
system on a large motor. As long as the main motor is turning, the lube pump should be
running. When the main motor shuts off, you wouldn't want to shut off the lube pump
immediately because the main motor needs time to coast down to zero RPM's. The Main
motor could run off the EN bit, and the Lube motor could run off the DN bit.

On the Off delay timer, as soon as the rung goes true, The EN bit goes true as it does for
all timers. Since the Off delay timer does not delay the DN bit from shutting off, the DN
bit goes high immediately. Remember, the TOF instruction delays the DN bit from
shutting off, not turning on. (Plus if we are delaying the DN bit from shutting off, it
needs to be high to begin with). While the rung is true, the timer is not timing, and the
ACC value is at zero.

When the rung is shut off, the EN bit shuts off immediately. The ACC value will start
timing until it reaches PRE then the DN bit will shut off.

Here is what the TOF instruction might look like in logic:

MATN MOTOE_SWITCH TIMEF, OFF DELAY
Bz TOF
1 F Tirmer OF Delgy —C BN —
1 Titter T4:1
Tirne Base 001 —DH—
Precet 3000=
Aronm 0=
TIMER_OFF DELAY/EH MATH MOTOR
T4:1 Bz
] [ ™
EH 2
TIMER_OFF DELAY/DH LUEE MOTOR
T4:1 Bz
] [ ™
DH 3

When the motor switch is energized, both the main motor and the lube motor will
energize immediately. When the main motor switch is shut off, the main motor shuts off
immediately, but since the TOF delays the DN bit from shutting off, the Lube motor will
shut off 30 seconds later. Warning: Using the RES instruction on a TOF instruction
could cause unpredictable operation.
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Retentative On Delay Timer (RTO)

The RTO instruction works a lot like the TON instruction with one main exception:
When the rung goes false on the RTO instruction, it will retain the ACC value. When the
rung becomes true again, the ACC value will pick up from where it left off. One good
application for the RTO would be an hour meter to indicate total runtime for machinery.

Since the RTO does not reset itself when the rung goes false, the RES instruction must be
used to reset a timer. Here is a practical application:

MACHINE I5_EUHHING EUH_TIME
EG:6 ETO
J E Fetsrtive Timer On B —
] Titvier T4:2
Tirne Base 10 D —
Preset 3600<
Aronm 0=
Thawre acomrmlated
ahe howr of nm
time. Lubricate
joirds ad
ackruonarledze
EUH_TIMETH LUEE_TIME
Té4:2 E3:
1L E
a
oH 3
ACENOWLEDGE_AND FES EUH_TIME
E3:9 T4:2
] E CFES ——

]

In this example, once the machine accumulates 1 hour of run time, a light might come on
indicating that a lubrication needs to be engaged. Once the operator lubricates the
machine, he can reset the hour meter.
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Counters

Counters count rung transitions. The CTU runs the accumulated value of the counter up
on the false to true rung transition, and the CTD instruction runs the accumulated value
down. The CTU and CTD can be used in conjunction with each other.

Counters consist of the following components:

ACC Accumulated Value PRE Preset Value
CD  Count Down Bit CU  Count Up bit
OV  Opverflow Bit UN  Underflow bit

By default, data file C5 stores counters, however, other counter files can be added as well.
Below is how the C5 Data file would appear:

#==File C5 -- COUNTER

For the CTU instruction: The CU bit is high when the CTU instruction is true. The
ACC value increments by the value of 1 each time the CU bit goes high. When the ACC
reaches the PRE, the DN bit will be set. The CTU will continue to increment the
accumulated value until it reaches the maximum possible value for a 16 bit signed integer
(32767). If the CU bit goes high one more time, the OV bit will be set, and the ACC
value will go to -32768. Each time the CU bit goes high, the ACC value will still
continue to increment (become less negative).

For the CTD instruction: The CD bit is high when the CTD instruction is true. The
ACC value decrements by the value of 1 each time the CD bit goes high. Any time the
ACC is above or equal to the PRE, the DN bit will remain set. The DN bit is reset if the
ACC falls below the PRE at any time. The CTD will continue to decrement the
accumulated value until it reaches the minimum possible value for a 16 bit signed integer
(-32768). If the CD bit goes high one more time, the UN bit will be set, and the ACC
value will go to 32767. Each time the CD bit goes high, the ACC value will still continue
to decrement (become less positive).
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Here is a practical example of a CTU/CTD implementation:

O CTL QM CTD

L %044
7 %014

Conveyor

N4

Each time a pizza goes into the oven, the ACC value is incremented by one. Each time a
pizza comes out of the oven, the ACC value is decremented by one. Therefore, the ACC
value represents how many pizzas are in the oven at any given time. The DN bit could be
used to shut the conveyor down if pizzas are going into the oven and not coming out!

Dietected a pizra
goihg o the ower

PEOIC 1 PIFES COUHTEE
B39 LT
] E Comt Tip | er—
7 Conmiter ci0
Preset 52— DH —
Leomm 0=
Dietected a pizza
corhityE ot of the
QML
PEOIC 2 PIFES COUHTEE
B39 CTD
7 E ot Dovwm LD —
S Conmder W]
Preset G I DH—
Leomm 0=
EESET_PE PIZFL COUHTER
B39 ]
] E CRES W—

9
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Documentation

Documentation is very important in any project to help the programmer keep the project
organized, and an essential aid to anyone who has to troubleshoot a project after it has
been developed. In a properly documented project, a user can quickly locate an output,
and easily navigate through a project to find what field devices are preventing an output
from energizing. Four main forms of documentation are available for the project:
symbols, descriptions, comments, and titles. Symbols and descriptions document
individual addresses while comments and page titles document entire rungs or a group of
rungs.

Symbols

The first documentation we will discuss is the symbol. Symbols are synonymous with
address. Once a symbol is attached to a bit in memory, no other bit can be assigned the
exact same symbol. When writing logic, the symbol can be used as an address. Symbols
can also be used to reflect designators such as the brass tags on valves in a system.

Symbols can also be grouped into categories. These methods will be discussed later in
this document.

1) Enter these two rungs of logic (Use address that apply to your system). These two
rungs control a main and backup vacuum pump. No one can know this without
documentation, so let's start putting some symbols on the addresses.

1.0a0 (SR}

1E o

1 L o

a a

1000 000

0001 | 3 {2
1] 1

2) One way to add a symbol to an address is to right click the bit in logic, and choose
'"Edit Symbol'.

E -—H I 3 Edit Symbal - I:

Edit Description - 1:000/0

m ross Reference - 1:000/0

aobo DakaTable - 1:000/0

B - PUMPS -- Lo

Toggle Bit

Force On

o Force OFf
EEE— |
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3) Type the symbol name you would like to attach to the bit, and press enter. There are a
few rules to follow when entering symbols.

+ 20 character limit

+ No spaces (underscores are allowed)

- Cannot be only numbers

 Cannot end in a reserved bit or word name such as _pre acc or dn

« My not contain the following characters: ~* ! @ #$ % " & * ()+-=[]{}\:
;<> 7
Cannot consist of a number followed by a radix designator: D, O, H, E, or B
(The software will interpret this as a number with a specific radix)

+ The letters O, I, and S cannot be followed by only a number. This will be
interpreted as an address

Notice what happens when you type Vac_SS as the symbol:

NS
.:.k_.-’g

0000 ] E
0
VAC_SS
1:000 000
0001 3F -
0 1

Wherever the address appears in logic, you will also see the symbol.

4) Go ahead and document the outputs as follows:

VAC S5 MAIN_ VAC PUMP
I:000 0000
0000 =ii= 2
0 0
s [ ELCTT VAT PIHE ]
1000 000
ool -
0
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5) For more practice, enter the following logic and documentation into your project. (Use
addresses that will work on your system)

MATH WATER_START

000
1 E

MATH WATEER_STOF

L.oon

MATH W4TER_FUME
0000
o

0ooz

o0z

1
2

MATH WATER_PULE

0:000
J1 E

1 C
2

BACEUP WATEFR., START

Loog
1 E

|5
3

BACEUP WATEER _STOPR
I_:IIIIIZIEI

3-E

T T O T T T T T B T T T T T T T T T T T

1 C
4

BACETP WATEE _PTIME

0:000
J1 E

-
4

5

Another method to add symbols is to use the Address/Symbol editor found in the
Database folder at the bottom of your project tree.

&E
-

Databaze

wimbol

------ @ Instruction Comments

------ @I Fung CommentzsPage Title
...... AddreszfSymbol Picker
------ @ Symbol Groups

6) When entering a symbol in logic, the symbol actually goes into the documentation
database. Open the Address/Symbol editor, and locate the symbols we typed in the
ladder view.

Address

=T

o o o o H H HH

Symbol

MATN WATER_ START
MAIN WATER_STOP
EACKITP WATER START
BACKITP WATER_STOP
MATN VAC PUMP
EACKITP_VAC_PUMP
MAIN WATEF_PUMEP
EACKITP WATER_ PTMP

acope

lobal
lobal
Flobal
lobal
Flobal
Global
Flobal
Global

Sym Group

Description
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7) You will notice the symbol editor allows you to enter or delete records from the data
base directly. Notice a field for the symbol group. If you are going to add logic using
symbols only as your form of addressing, you will need a way to organize your tags
into groups so they are easier to find. You do not have the ability to change the group
yet because we have not created any. Look at the symbols you have so far, and think
about how you would organize them. For this example, we'll create two groups. One
for Vacuum symbols, and another for Water symbols. Close out of the
Address/Symbol editor, and open 'Symbol Groups' from the database folder in the
project tree.

=17 Databasze

----- Addresz=ymbol
----- @J Instruction Camiments
----- @ Fung Commertz=Page 1

------ AddresziSymbal Picker

Symbol Groups

8) You will see a screen similar to the one shown below. Click 'Add new Group' at the
bottom of the window.

B, Symbol Group Editor ;lglil
0 DB Entries
Search Field : IS_I,Im Group j
Search For: I
aym Group Group Desc
1| | »
Add Hew Group Delete Group |
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9) Set up your new group as shown below for Vacuum pumps, then press OK.

Create Mew Symbol Group ﬂ
M ew Graup Mame
WACCULIM
Mew Group Description
ITags for Wacuum Pump Logid
ok I Cancel Help
10)Next, Add another new group as shown below:
Create Mew Symbol Group 5[

M ew Group MName

WaTER

Mew Group Description

ITags far " ater Pump Logic

(] I Cancel Help

11)Now go back to the Address/Symbol editor, and you will be able to assign each tag to

a group as shown.

Addrezs I Symbol I acope I Jym Froup

I:000/0 VAl _33 lobal  WACCTIM
I:000/2 MATN WATEFR_START Global WATER
L:000/3 MATN WATER_STOP zlobal WATER
I:=000/4 BACETTP _WATEF_3TART lobal  WATER
I:000/5 BACETTP _WATEE_3TOP lobal  WATER
0:=000/0 MATN WAC PTIMP lobal  WACCTIM
0:000/1 BACETTP_VAC_FUMP lobal  WACCTIM
0:000/2 MaTN WATER FUMF lobal  WACCTIM
0:000s4 BACEUP_WATEE_FPUMP lobal  WACCTIM
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12)Now that the symbols are in groups, you could drag symbols from the
Address/Symbol picker, and drop them in your logic. Go ahead and open the
Address/Symbol picker, and create a test rung to give this method a try.

-] Database
----- AcldrazsiSymbol

------ @J Imstruction Comments

- @I Rung CommertsPage T

[Eroups
BACE | WATER |

Spmbaolz
MAIN WATER S TAR
kalk _WaATER_STOR
BACE  pucKDP WATER_START
BACKUP WATER_STOR

000z

o004

T T T T T T T T T T T T T B T T F

13)Delete your test rung when you see how this feature works. Be sure to explore the
other options on the symbol picker such as config, and show descriptions.
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Descriptions

Symbols were synonymous with the addresses, and had many limitations. Symbols were
just a designator for a bit, but descriptions have fewer limitations, and can be used
multiple times throughout a project. There are two forms of descriptions... Instruction
descriptions, and address descriptions. Address descriptions are probably the most
commonly used, and appear wherever the address is used in logic. Descriptions can be no
longer than 5 lines with 20 characters on each line. Instruction descriptions appear
wherever the address is used with a particular instruction. Look at the example below:

Address Descriptions work like this

e Address

Desiﬁiiii

J B
1]

no0n4

LEr Sddrecs
Dresiption
Lon4
3£

i

0005

MEr Sddrecs

Dresiption

Loo4
1 E
1 E

0

0006

AT T T T T T T T T B T T T T T T T

Instruction Descriptions work like this

onn4

Qs

000é

BT T T T T T T T T T T B T

In each case, the description was only applied to the first XIC. When an address
description was applied, it appeared at all three locations where the address was used.
When the instruction description was applied to the first instruction, it appeared every
where the address was used on an XIC instruction throughout the project.
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There are several ways to add descriptions to bits. One way is to right click the bit in
logic. Another way is go use the database. Address descriptions appear in the
Address/Symbol Editor, and Instruction descriptions appear in the Instruction Comments

editor.

Do
E .ﬂ.ddress.ﬂymbnlg
@I Inztruction Comments

@J Rung CommertzPace Title
AddreszsiSymbal Picker
@E Symbol Groups

1) For our example, Right click on the instructions in logic, and choose 'Edit Description'.
Use Address descriptions in your logic as follows:

Selects bebareer the
i and bacdkaap
VAT P
WAL S8

L.oog

J E

Primmary Plant wannom

g
BAATH WAL PULE
0000
PR

0000 J E
0

Selects bebareer the
iaih and badaip
TAODIN PITHp
WAL S8

Loog

|

0

Badop wannmn puonp
for plart.
BACEUPR_ WAL PTME
0:000
o

a0l -

i

Prch tngtton on thadt
parwel to start the
Ihiaih wrateT Rnmp
MATH WATEE _START
L:000
1 E

Stop tarttomn on A

patel to stop the

Truadty rakeT pimbp

MMATH WATEE _STOP
I:_IIZIIZIIZI

1

Q002 7 E

2
Privhary plard wrater

pap
MATH WATER_PUME
(0:000
1 L

E
3

d
2

W AT T T T T T WD B T T T T T B T T T T T T T

Continued on next page

Privhary plard ‘st er

Py
BATH WA TER_PTIME

:oan
el
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ooz

T 4T T T @ T T T T @ T B T T T B T T T T T

Starte backap warater Stops bacdaIp wrater
nnp located on pmnp located on
ArmerZercy Patiel EETZENCY Pritel
BACEP WATEE START BACKITP WATEE _STOP
L.000 Loon
1 E 3£
4 5
Backarp varater panmp
for plard.
BACEUP WATEE PULE
0:000
1 E
4

Baclamp wrater panmp

for plard.

BACEUP WATEE_PTUTME
Q00
o

4

If you look in the Address/Symbol editor, you will see your changes have been logged to

the database. Be sure to save your work.

o o O o H = H HH

=T

Gelects between the
Push button on main
Stop button on main
Starts backup water

wain and backup wacuum punp

panel to start the main water pump

panel to stop the mwain water pump

punp located oh emergency panel

Stops backup water pump located oh emergency pahnel

Primary Plant wacuum pump

Backup wvacuun pump for plant

Primarv plant water pump

Backup water pump for plant
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Rung Comments

Rung comments describe the purpose of a rung in ladder logic. Rung comments can be
up to 64,000 characters long, and can be attached to the rung number or the output. If the
comment is attached to the output address, the rung comment will appear wherever the
address appears as an output on a rung. With good programming practice, your program
will probably only have one OTE instruction for any given address, so the comment will
appear only one time. However, in the case of a Latch and Unlatch instructions, the
comment would appear at both locations if the Latch and Unlatch are in separate rungs.

1) To add a description, right click the rung number just to the left of the rung, and
choose 'Edit comment'.

Edit: Comment

Edit: Title
Yerify Fung

fssemble Edits
Cancel Edits

2) Go ahead and add comments to all four rungs of logic explaining the purpose of the
rung. Below is an example of rung 0.

This ng cordrols the Mlain Waonon Panp , which is located o the Morth waeall of bailding 4
Selects hebameat the
it ad hadap Primary Plarnt waonom
WAOIDN PR orp
WA 58 MATH_ WAL PITRP
L:000 0:000
il ] E o
1 a
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Page Titles

Page titles are a very important part of documentation. Page titles should be used as

'thumb tabs' in routines to mark sections or blocks of logic that perform a specific
purpose. Advanced Diagnostics uses page titles to quickly locate an output in the

program, so the troubleshooter can then use cross referencing to find what field devices
have failed. In later versions of RSLogix, Page Titles (Advanced Diagnostics) can be
integrated into the project tree. With page titles, you are limited to 80 characters.

1) Adding Page Titles are very similar to adding rung comments. Right click the rung
number and 'Edit Title'. Titles and comments can be modified from the same window.
In our sample logic, there are two sections. One for Vacuum Pumps, and the other for

Water pumps.

oo0n

oo0ol

This nmg coritrols the s Vaonon Panp , which ic located o the Horth wrall of toilding 4
Selects bebameen the

Add your Titles to reflect the purpose of each section as shown below.

main ad badap Primary Plant wannom
Cvavss MADTVACPUME
I:000 0000
T1C -
- L
0 0

Thic nmg coritrols the Bacdomp Waonmn Panp whiach is located orthe Horth arall of bailding 5
Selects bebameen the

main ad badap Barlaip wannmn puamp

L:000

0000
Y
1

Thic nmg corirols the hlain Water Panp  which i located or the Horth wrall of aildinge 4
Prach tndtbor on tnait Stop tnathon or Hadn
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2) To integrate page titles into the project tree, click Tools | Options on the menu bar.

In the middle of the window, choose 'Integrate Advanced Diagnostics Into Project Tree'.
Apply your changes then click OK.

Advanced Diagnostics
|7 V¥ Integrate Advanced Diagnostics in Project Tree

3) Now look in your project tree. You see a + next to ladder 3. Expanding ladder 3
reveals the sections (page titles) we just created. Double click any page title, and
RSLogix will take you directly to that section of logic.

E-4f LAD 3 - PUMPS

------ % Logic for Wacuum Pump Control
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Advanced Diagnostics

Advanced Diagnostics is a power troubleshooting tool built into RSLogix. Advanced
diagnostics helps a user quickly located an output in the ladder logic. There are three
steps: 1) Choose from a list of routines; 2) Choose from a list of page titles within the
routine; and 3) Choose the output within the page title (block of logic) that you are
looking for.

In this example, we want to figure out what needs to happen for the backup water pump
to run.

1) To start Advanced Diagnostics, you must have a project open then click Search |
Advanced diagnostics from the menu bar. You will notice the short cut is to press

CTRL-D.
"H RSLogix 5 Pro - TEST.RSP

File Edit Wiew | Search Comms Tools  Window  Help

J O E[& Fnd. Ctr+F
Replace... CErl+H
| OFFLIME Advanced Diagnostics.., Ch+D

2) The first screen that appears is asking what routine you want to work with. From this
screen, you can also see how many titles are in each routine. Since our Water Pump is
down, double click 'PUMPS', or highlight 'PUMPS', then click 'Expand'.

i Advanced Diagnostics x|

— Select Program File

Filez Titles I anne
2 1] HAINH
3 2 FUMFS
4 1] TIMERS
5 1] COUHTERS
3 1] DATA
7 1] ANALOG
4 |
— Dezcription

¢ Back | Expand > I Cloze Help
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3) Next, RSLogix is asking what page title you would like to view. Notice when you
highlight a page title, the rung comment also appears for the rung in which the page
title resides. Since our problem is with the backup water pump, open the page title for

water pump control.

: Advanced Diagnostics

— Select Section

Logic faor “water Pump Control

File Runag Fage Title

3 1]

< |

Logic for Vacuum Pump Control

— Rung Comment

Thiz rung controlz the kain water Pump, which iz located on the Horth wall of building 4

< Back | Expand > I

Claze

Help
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4) Next, you are asked which output to look at within the page title. Notice when you
click an output, the rung description appears at the bottom. You also see the
description of the output in the description field of the list. If you click on the backup
water pump, nothing appears to happen on the advanced diagnostics screen, but
something did happen in logic. Close the advanced diagnostics screen, and you at the
location in logic where you need to be.

i Advanced Diagnostics x|

— Select Rung

Logic for W ater Pump Control

Rung Iz Addrezs Cutput Descrption

2 QOTE Croooge2 Frimarv plant water pump

< | &

— Rung Comment

Thiz rung controls the Backup Y acuum Pumnp, which iz located on the Maorth wall of building 5

< Back I Expand Cloze Help

Thiz nmg cordrols the Bacdap Waonnn Pawp , which is located on the Morth weall of baildig 5
Starts badam water Stops backap warater
ponp located on nnp located on Backaxp st er pomrp
AHETZENCY panel EHMETZENCY Panel for plart
EBLCEP "WATEE START BACETTP WATEE _STOP BACEE WATEE PTIME
Looo Looo
== 3£
4 i 4
EBalap wrater promp
for plant.
BLCETP WATEE PULEP
0:000
1 E
1 C
4

You can now see why the backup pump is not on. In this example, all instructions point
to real devices, but if internal bits were used, you would now have to use Cross-
Referencing to trace the field devices.
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JSR Instruction

In the S2 status file, you will find an MCP tab which lists all the Main Control Programs
that are scheduled to execute every scan. In the snapshot below, ladder 2 is the only
routine scheduled to execute every scan. (This is the default setting). Other ladders, such
as Ladder 3, 4, or 5 are ignored by the processor unless the processor is instructed to
execute those routines by a JSR statement (Jump to Sub Routine).

i3File 52 — STATUS : =10] x|
| Scan Timesl b ath I SWitchesl Errors I Froc Warningl Frog Warningl EhannLI_’I
MCF  Program File Dizable  Skipl/0 MCF  Pragram File Dizable  Skip|/0
|Jpdate |lpdate
579 5:78 5:79 578
A 5:80 = T T I 5:104 = D L I B
B 5:83= D AT A J 5107 = D AT A
C 586 = D a2 2 4 5:110 = D A0 Ao
D 5:83=|n i L 5:113=|n A1 M
E S5:92=[n M MM b S11E= [p A2 nz
F 5:95 = D A A M 5:119 = D A3 n3[
G 5:98 = D I - 0 5122 = D A4 e
H 5101 = D Er I =] 5126 = D A5 Aas -

Fadix: I Structured - I

Advantages of Subroutines:

Subroutines can be used to organize a project into sections. All the logic could be placed
in the same routine, but doing so would make locating a particular section of logic more
difficult. For example: A programmer might create a routine such as Ladder 3 for all the
pumps in a project. Ladder 4 could be used for Alarms, and ladder 5 could be used to
store all logic that controls valve actions. Organizing the logic this way would simplify
the troubleshooting process because the troubleshooter would have less logic to search
through when tracking down the reason why a valve malfunctioned. Organizing logic in
such a way also helps the programmer keep track of where all the logic is located as he
writes the program.

Organizing a project into subroutines can also decrease the amount of time required to
complete one program scan. Many projects require that certain calculations only need to
be performed once a day. Ifthis logic is placed in it's own routine, we only need to call
this routine with a JSR statement when the calculations need to be performed.
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Typical Subroutine Usage:

Many programmers will only have JSR statements in ladder 2 that will execute each
subroutine. This is the simplest usage of the JSR instruction. In this situation, each
routine is called one at a time.

FELAD 2 - MAIN

B BB |2 X |88 |

JEE.
hunp To Subroutine —
Prog File Mumber s

T5R
hunp To Subroutine —
Prog File Humber T4

TSR
hamp To Subroutine —
Prog File Humber I:5

TSR
hamp To Subroutine —
Prog File Humber I:5

When the processor sees the JSR to ladder 3, the processor will go to the top of ladder 3,
execute ladder 3, and when it reaches the end of ladder 3, will come back to the very next
instruction in ladder 2. This is the JSR to ladder 4. Each time, we are only going 1
routine deep...

J5E

—— Jump To Subroutine I Ladder 3
. I —
Prog File Humber 3
R | S
———— Jump To Subroutine \J ; —
Prog File Mumber m4 L
H\ ---------- END
= Ladder 4
M
---------- =]
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If a JSR would have been placed in ladder 3, this would be called “Nesting” subroutines.
You can only nest 8 routines deep before the processor faults. In this example, we are
nesting 2 deep.

T5R
——— Jump To Subroutine — ='__Lavdder 3 Lacdder 4
Prog File Hurher ma 44—~ AT
------- JSR 4 ]
I \\\ {
---------- EMD e =1 |

Passing Parameters:

The JSR statement can be used as a function to pass parameters (values) to a routine. The
routine will then store it's parameters in it's own workspace to perform operations such as
converting centigrade to Fahrenheit, and return an answer to the routine that called the
conversion. This exercise will demonstrate such a conversion.

1) Right click the program files folder and create a new routine.

2) For this example, we will create ladder 11. The name will be “Convert”, and the
description will be “Convert Centigrade to Fahrenheit”.

Create Program File

Program File

Wumber |-| 1 Enter file number(z] ar range(z]
zeparated by commasz.
j For example: 5.6.8-12

File Type: | Ladder File

M ame: IEEI MWERT

Description: IEn:nm:'ert Centigrade to Fahrenheit

3) Next, we will create two data files. The first data file is the file we are going to
use to pass data to the subroutine. The second data file will act as a 'workspace'
for our conversion subroutine.
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4) Right click Data Files, and create a new file.

5) For this example, the first file we will create is going to file file 13. It will be an
integer file consisting of 10 elements as shown:

| Create Data File

File: |1 K]

Type: Iinteger

Marne: |F'ASS

Diezcription: Ipass walues to subroutine

Elerments: |'| 0

[ ast;

6) Create another file, file 14 as integer consisting of 10 elements as shown. This
will be the workspace for our new routine.

File: |1 4

Type: Iinteger

Mame: |WDHK5PME

Diezcription: In::n:-nversin:nn work zpace

Elements: I'ID Lask: I

7) Next, we will add a JSR statement to Ladder 2 that will take data from N13:0, and
pass this value to the subroutine it is calling. When the subroutine returns a
calculated value, this value will be stored in N13:1. Set up your JSR as shown:

]

FEELAD 2 - MAIN

?_

Junp To Subroutine

Prog File Mumber 11
Input Parameter H1z:0

Eeturn Parameter N13:1
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8) Now we are going to add some logic to ladder 11. The SBR instruction tells the
processor where to store the value it was passed from the JSR instruction. The
RET statement at the bottom of the routine tells the processor where to get data
from after the calculations are complete to send back to the JSR statement, so this
value can be stored in it's return parameter. Insert your logic as shown:

FELAD 11 - CONVERT -

ool

SER CPT
Subroutine Compate
Input Parameter H14:0 Drest H14:1
212=

Expression  ((H14:0% |51+ 32

EET
Fetum
Feturn Parameter Ml4:1

9) Now, open Data file 13. When you place a value into N13:0, the conversion for
this value will be displayed in N13:1. In this example, I have entered the value of
100 degrees Centigrade in N13:0. The value returned by the subroutine is shown

in N13:1.
i—aFile N13 (dec) - PASS
10) Summary:

1. The JSR called ladder 11, and passed the value of N13:0 (value of 100) to
ladder 11.

2. The SBR statement in ladder 11 instructed the processor to store the value it
was passed into a workspace so it can be operated on (N14:0)

3. The CPT statement in ladder 11 performed the conversion and stored the
value into N14:1.

4. The RET statement instructed the processor to return the value of N14:1
(value of 212) back to the JSR statement that called it.

5. The JSR statement in ladder 2 instructed the processor to store the value to

N13:1 after it was received from the subroutine.

11) Note: In this example, we are only performing one conversion, but if this was in a
large project, any data table value can now be converted and returned from a JSR
anywhere in the project. When complex calculations are required, the
programmer only needs to set up the calculations one time. Any value can be
passed to the routine performing the calculations from anywhere in the program at
any time (Not to exceed the stack limit of 8 nested routines).
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FAL-File Arithmetic Logic

The FAL instruction is very versatile. It can copy data from one file to another, copy data
from a file to an element, or an element to a file. The main purpose of the FAL
instruction, however is to perform math (or manipulate) the data as it is moved across to
another file.

Here is what the FAL Instruction looks like in logic:

File &rithogical —EN T
Contral EqA:0
Length 10 DT
Position ]
Mode ALL |—{ER ™
Diast M1g:0

s
Expression

The CONTROL element is just a workspace for the FAL to perform it's job. This
workspace keeps track of the status of the FAL instruction.

The LENGTH is the number of elements in the file you are operating on.

The POSITION indicates the progress of the FAL instruction as it operates on the file.
The instruction is considered done when the position equals the length.

There are three MODES of operation:
ALL — All calculations are performed in the current scan.
INCREMENTAL — One element is operated on for each false to true rung
transition.
NUMERIC — A certain number of elements are operated on per scan once the
rung is true.

The DESTINATION is where the data is stored after the expression has been executed.
This can be in the form of a single element such as N18:0, or a file such as #N18:0 (note
the # sign). If you use the # sign before the file type, each operation will be stored to a
different element. For example: The first operation's result will be stored to N18:0....
The second operation's result will be stored to N18:1, etc...

The EXPRESSION is the 'formula' used in the calculation.
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This example uses R6:0 as the control element. If you are going to use multiple FAL
statements, each statement must have a separate control elements such as R6:1, R6:2,
etc.... Here is a snapshot of the control file:

=10l x|

[Symbol)

EN EU DN EM ER UL IN FD LEN POS
oo o o0 o o o a a

EN — This is the ENABLE bit. It is set when the rung goes from false to true.

In INCREMENTAL mode, this bit will follow the rung condition.

In NUMERIC mode, or ALL mode, the EN bit remains set until the instruction is
finished.

DN — This is the DONE bit. It is set when the instruction completes all operations. In
NUMERIC mode, the DN bit is reset when the instruction is complete if the rung is
false.... Otherwise, the EN bit will reset the DN bit when it goes true again.

ER — This is the ERROR bit. It is set if the instruction generates an overflow, and the
instruction stops it's operation. If this happens, the ER bit is reset by the ladder logic.
The POS will indicate the position of the value (in the file) that caused the overflow
condition to occur.

LEN — This is the length of the number of elements you are operating on.

POS — This is the position of the FAL instruction as it operates through the file.

Other bits such as (EM) Empty (EU) Queue ( IN) Inhibit (FD) Found, and (UL) Unload
are not used for this particular instruction.
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Making it work.

In this example, we are going to take 10 elements, and convert them all from Centigrade
to Fahrenheit, and store the result in a different file.

1) First, let's right-click the program file folder to create a new routine. We are
going to use this routine just for the FAL instructions.

2) This will be ladder 12, and the name will be FAL as shown.

Create Program File

Frogram File

Ok

. 12 Enter file number(=] ar range(z]
Humber: I zeparated by commas. Cancel
j For erample: 5.6,8-12

File: Type: | Ladder File

Marme; IF-"—"-L

Dezcription: IF.-’-‘-.L Calzulations

N

Help

3) Now, we need to go back to ladder 2, and add a JSR statement so ladder 12 will

execute.
R LAD 2 - MAIN =100 x|
File Arithmetic Logi -]
C
IE
hunp To Subroutine
Prog File Muomber .12
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4) Now let's create a couple data files that we can use for our math. Right click on
the Data File folder, then select New to create a new data file.

Create Data File

File: I'I 7

Type: Iinteger

Mame: |5|:||_|H|:E

Dezcription; Isnun:e for calculations

Elemments: |'| 1]

[ ast;

5) Create another data file that will act as the destination. We will place the data into
this file after we perform our data conversion:

Create Data File

File: |1 a

Type: Iinteger

Mame: |DESTIN£‘-.TIN

Dezcription: Idestinatian for calculations

Elernents: |1 0

[azt: I

6) Now, let's go back to Ladder 12, and add an FAL statement as shown. (Note the #
before N18:0 and N17:0. This means that for each operation, the FAL instruction
will index through the position of each of these files) Without the # before the
destination, all 10 calculations would write to the same element. Without the #
before N17:0, all calculations would be performed from the same source element.

E:E'ELAD 12 - FAL -- File Arithmetic Logic -0l x|
E3:0 Fal ;I
= File ArithLogical L EH ) —
15 Control R
Lenzth 10= DN —
Fosition 0=
Bode ALL ERT—
Drast #1180
0=
Expression  [((AH17:0* 2|51+ 32
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7) Download your work to the processor and go on line. Manually populate the N17
data file with values. Toggle the internal bit to enable the FAL instruction. Once
you open the N18 file, you will see that all the values you entered in N17 are now
converted into Fahrenheit. You can set both data files side by side and watch the
conversion take place.

FI¥LAD 12 - FAL - File Arithmetic Logic

L BB | W | KR

Fal
Qooo File Arith/TLogical

Control Ea&0

Length 10=

Pasition Q=

Mode ALL

Dest #1820
212=

Expression [(HN17:0+* 97 5)+ 32

:File N17 {dec) -- SOURCE
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Special Routines

There are three types of special routines we will cover in this section: The Fault Routine,
the PII (Processor Input Interrupt), and the STI (Selectable Timed Interrupt)

The Fault Routine

Fault routines can be used to execute a set of instructions (ladder logic) when a processor
fault occurs. This logic might be for the purpose of clearing data tables, setting alarms, or
even attempt to recover from the fault. This fault routine is executed before the system
shuts down. In this example, we will move the value of “13” into memory location N7:0
when the processor faults by using a fault routine.

1) To create a fault routine, right click the program file folder while in program
mode or off line to create a new file.

Paske
E| {:| Data Files Untide
B8 CrozzRef  Werify Praject

Properties. ..

[ER TN T T

2) We will make the file number 13, and name the routine “FAULT” as shown.

Press OK when finished.
Frograrn File
. 13 Enter file number(z] or range(s]
Humber I separated by commas. Cancel |

, F le: 5.6.8-12
File Type: | Ladder File | TOTERETRE

M amne: IF.-’-‘-.LI LT

Description: [FAULT ROUTINE LOGIC ™
p |
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3) To set up the processor to execute this routine on a major fault, open the S2 Data
file.

=+ Dtz Files

.. Crozs Reference

...... [ oo - outePut

[ 1 - npUT

4) Click the “Error” Tab on the processor status window, and specify the fault
routine as file #13 as shown.

—iFile 52 —- STATUS 10| x|
b ain I MCP I Scan Timesl b ath I SwitchesF’rnc 'W'arningl Prog 'W'arningl Chanm 4 | *l
bl ajor Errors

Bunag Mumber ‘Where Fault Dzoured 5:14 = D Maijor Error Flags 5:11 |EIEIEIEI-EIEIEIEI-EIEIEIEI-EIEIEIEI |
File Murnber Where Faulk Ocoured 5:13 = D

“wiatchdog Setpoint [x1 ms] 528 =

Fault Routine 5:23 || Major Errar Code Description 5:12

tajor Error Code 5:12 =

=

Clear b ajor Errar | ;I

5) Close out of the processor status window, and enter the sample fault logic in
ladder 13 as shown below:

P LAD 13 - FAULT -- FAULT ROUTINE LOGIC - O] x|
MOV -
Mave _l
Soaroe 15
15=
Drest W70
0=
0001 {END —
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6) Now we need to write logic that will fault the processor to test this routine. Enter

7)

8)

the following logic into ladder 2. This will cause the processor to fault when a
switch is energized. This logic will create an infinite loop that will cause the
processor to fault on a watchdog time-out.

- 10| x|
020 1:000 Q240 -
L J—J F cur— T
0
o001 | [END 73—

Open the N7 Data file, and you will see that the value of N7:0 is currently at 0
with the processor running (the fault has not occurred yet)

[ 5 - counTER | “

...... [ re - CONTROL

L] Fa-FLOAT

{771 Force Files

i—1File N7 (dec) -- INTEGER

If you were off line, download your work and go to run mode. If you were in
program mode, just place the processor in “Run” or “Remote Run mode”.
Energize switch 0, and you will see that a processor fault has occurred. (The
PROC light is now flashing on your processor) You will also notice the value of
13 was moved into N7:0 as well because the fault routine was executed.

iFile N7 {dec) - INTEGER
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STI (Selectable Timed Interrupt)

The Selectable Timed Interrupt routine will execute at exact interval (in milliseconds).
When it's time to execute the STI routine, the processor is interrupted from it's normal
scan cycle to execute the STI routine. A common instruction you will usually find in the
STI routine is the PID (Proportional Integral Derivative). In this example, we will prove
the use of the STI by setting up a routine that will add the value of 1 to N7:0 every half
second. When the preset is raised to 1000 ms, you will see that the value of N7:0 will
then only increment once a second.

1) Right click on “Program Files” in the project tree while the processor is in
program mode, or if you are off line. Select “New” (Note: If you are off line,
you will need to download your changes to the processor before they become
active.)

Praogramm Files

79

2) For this example, we'll make this file #14, and name it “STI” as shown. Press OK
when finished.

Frogram File

Number: |1 4 Enter file number(s] ar range(s]
geparated by commas.
j For example: 5,6.8-12

File Type: | Ladder File

Mame: ISTI

Description: ISelectable Timed Interrupt B outine

3) Next, we need to tell the processor that ladder 14 is our STI, and we are going to
execute ladder 14 at 500ms intervals. Open the S2 (Status) file in the project tree.

[=-{_] Data Files

@ Crozs Reference
[ 0 - ouTteuT
-~E] 1 - INPUT
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4) Next Scroll to the right on the processor status tabs until you find a tab labeled
“STI”. Schedule ladder 14 to execute every 500ms as shown.

i—iFile 52 - STATUS =10 x|
Switchesl Errorz I Froc Warningl Frog Warningl Chatnnel " arn |F'II I Fn:nrn::esl Hati@
Setpoint [ms] 5:30 _
File: Mumber 5:31 | E Warming

[T STl Overlap 5:10/2

Last Scantime 5:53 = E
b axirnum Scan Time 554 = E

5) Now we need to add some logic to ladder 14 to prove to ourselves the STI is
executing properly. Open Ladder 14 from the project tree, and add logic as shown
that will increment the value of N7:0. Remember this ladder is executing every
500ms, so we should see the value of N7:0 increment twice a second (one for each
time the routine is executed).

FZELAD 14 - STI -- Selectable Timed Inter -10] x|
ADD =
Add
Somree £ M0 J
13=
Somree B 1
1=
Drest Mo
153=
oo01 | {"END —

6) Ifyou were off line, download your work, and go to “Run” Mode. If you were in
Program Mode, simply accept your edits and go to “Run” or “Remote Run”
Mode.

Warnings:
1) Outputs remain in their last state when you leave an STI routine, so be sure you
are leaving your outputs in a safe state
2) Unpredictable operation could result with 5/40(L) and 5/60(L) processors if they
are Series A Revision B or earlier when utilizing remote block transfers. Do not
use remote block transfers within an STI if you have one of these early processors.
3) STI's increase your scan time. Be sure you do not exceed the watchdog setting.
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7) Open the N7-Integer Data File from the Project Tree.

[=1+{_7] Data Files

----- BY Cross Reference
..... [ oo- cutpuT

..... [3 1 -mpuT

..... [0 s2-s1a1US

..... [ B3-BmnaRy

..... [ t4- TMER

..... [ cs- counTer
..... [ rs - conTROL

MY - INTEGER

8) Observe the value of N7:0. You will see that it increments every 500ms.

9) Now go back to the S2 Data file (on the STI tab), and increase the set point to
1000ms.

iiFile 52 -- STATUS 2 -0 x|

Switchesl Errarz I Froc "-.-'v"arningl Frog 'W'arningl Channel ‘Wam ST |F'II I Fu:uru:esl Ra { I "I

Setpaint [rmz] 5:30 4 KT

i A = Warning
Filz Mumber 5:31 =[14 |
T 4 [T STl Overlap 5:10/2
Last Scartime 5:53 = D

b amimum Scan Time 5:54 = D

10) Now go back to the N7 Data file, and you will see the value of N7:0 only
increments once each second now.
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PII (Processor Input Interrupt)

The PII is used to execute a certain routine when certain input conditions are met on a
discrete input module on the LOCAL chassis with an Enhanced PLC-5 processor. This is
considered an event-driven interrupt. Every 100 microseconds, the processor checks for
transitions on this module. The PII cannot be used on a remote chassis, or an extended
local chassis. The PII routine has a higher priority than STI routines (Selectable Timed
Interrupt)

Warnings:

1) Outputs remain in their last state when you leave a PII routine. Be sure you are
leaving your outputs in a safe state.

2) PII changes in the status file may not take effect until the processor goes from
program mode to run mode. Unpredictable operation could occur before this
happens.

3) Be sure you don't exceed the watchdog set point.

4) Do not use 2-slot addressing in the local chassis when using PII's

5) IIN (Immediate Input) and IOT (Immediate Output) instructions should not be
looking at the same slot as the PII.

6) The PII may function unpredictably with noisy input signals.

7) Do not put a module requiring block transfers (such as an Analog Module) next to
the module being monitored for PII, and if possible don't even put these modules
in the same chassis as the module being monitored for PII.

8) Limit the logic you place in the PII. Do not add logic to the PII that can easily be
placed in another routine.

PII's can be used to shut down equipment, or re-initialize data files (such as a recipe)
when an event (or certain number of events) occur on the input module that is being
monitored.

For this example, we will energize bit B3/0 for every 5 true to false transitions we see on
the simulator module in Group 0 of your local chassis. Once the bit is energized, we'll
know the PII executed, then we will manually toggle it back off. This will prove the
operation of the PII routine.

1) First, lets create the PII routine. You must be in program mode or off line to do
this. Right click the program file folder in the project tree, and select “New”.
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2) This will be file #15, and we will name it PII as shown. Press OK when finished.

Frogram File

Wumber: |-| 5 Enter file number(z] ar rangefz]
separated by commas.
j For example: 5.6,8-12

File Type: | Ladder File

M ame: IF'II

Dezcription: IP[DCESSD[ [rput [Rterrupt

3) Next, we need to configure the status file, so the processor knows to look at this
module for events. Open the S2 Data file.

-] DataFiles

...... BY Cross Reference

[ o0-outPUT

...... B9 1 -mput

4) Now scroll over to the PII tab. Let's discuss some of the options on the PII tab:

i=iFile 52 - STATUS ' (=]
Switches I Errorz I Froc YW arning I Prog " armning I Channel Y armn I STI Fil | Forces I Ba 4 | r |
Preset 5:50 = Warming
Events Since Last Interupt 52= [0 | [~ word not in Local Riack 5:10/11
File Number 5:46 = [~ Mo Command Blocks 5:10/13
Module Group 5:47 = [ Uszer Routine Overlap 5:10.12
Bit Mazk 5:48 = fed

Compare Yalue 5:49 = D

PIl Changed Bits 5:51 = |0000-0000-0000-0000 |

Last Scan Time [« Tmz] 5:55 = |0

b ax Obzerved Scan Time [x1 ms] 5:56 = El
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5) The preset (S:50) is the number of events that are to happen before the PII is
executed.

6) The events since the last interrupt (S:52) is the processor's internal counter. This
will update as events occur on the input module.

7) The file number (S:46) is the ladder number of our PII routine. In this case, it will
be 15.

8) The module group (S:47) is the group number at which the processor will look for
transitions. The address for switches on our SIM card is 1:000 (Rack 00, Group
0), so we will enter 00 as the group number.

9) The bit mask (S:48) indicates which bits on the module the processor will look for
transitions. To truly understand this mask, let's change the RADIX to BINARY,
and scroll down to S:48. You will see that when we are looking at bits 0-7 (all
being the binary value of 1), this translates into a decimal value of 255.

|S: a7 oo o0 o0 o0 0 00 o0 o0 0 0 o0 0 0 0 PIT wodule g
Iﬁ:-ﬂﬁ O 0 0 0 o 0 o 0 1 1 T 1 T 1 1 1 FIIhit I[LElSkJ
4 I I 3
|5:0/0 N Fadix | Binary -
Symbol: | | Columns:f16 =}

10) The Compare value (S:49) indicates what transition will cause the event trigger.
For each bit, enter 1 for false to true transitions, and 0 for true to false transitions.
We are going to leave them all at 0, so our trigger will be on the true to false
transition.

S dd oo o0 0 Q0o o0 2011 1 1 1 1 1 1 PITbhit mask

S5:d49 oo o0 o0 o0 o 0 o0 o 0 0 o0 00 0 0 PIT compare ‘RFE;J

K1 o=
[5:0/0 | Hadi:-::IBiﬂaf}' "I

- | 1 o == 1

11) Change your RADIX back to STRUCTURED.
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12) Now let's open Ladder 15, and add our latch instruction to prove the PII is
executing this routine. Download your work and go to run mode, or just accept
your changes, and go to run mode if you were previously in program mode.

ool

]

LAD 15 - PII -- Processor Input Interry -0l x|

| I»]

o
ST

| [END —

13) Energize all 8 switches on the SIM card.

14) Now, let's open the status file (on the PII tab, and open the B3 data file as well).
Keep both windows visible.

15) When you open a switch, the processor will see that an event (or several) have
occurred. It's difficult to make a clean break on the switches on the SIM module.
When you see that 5 events have occurred, B3/0 will go high because the PII
routine was executed. If you want to try this again, manually reset B3/0 for now.
When the PII is implemented in real situations, other logic would be executed to
take appropriate action on the event. The PII is commonly associated with the
IOT instruction (Immediate Output) that will update the output immediately
(before the normal output update during the regular scan cycle)

ath I Switchesl Errorz | Froc Warningl Frog "-.-'-.-"arningl Channel 'W'arnl STI Fil

Preset 5:50 = warning
Ewents Since Lazt Interupt 5:52 = [~ “Word not in Local Rack, ¢
File Mumber 5:48 = [~ Mo Command Blocks 5:11
todule Group 5:47 = [~ User Routine Overlap 5:1
Bit Mazk 5:48 =
Compare Walue 5:49 = El

i—1File B3 (bin) -- BINARY

Dffset 15 14 13 12 11 10
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PID Demonstration—PLC-5

Terminology

CV — Control Variable — This is the output (control) from the PID loop. The control
variable can be used to control a valve or heating bands. The PID loop will continuously
read the input (process variable), and decide where to set the control variable to achieve
the set point.

PV — Process Variable — This is the input (status) of the process. The process variable
can read a tank level or a temperature. The PID loop continuously reads this value to
determine how much output to provide to the process to achieve the set point.

SP — Set Point — The value of the process variable we desire to achieve. The set point can
be described in terms of a temperature we want to maintain, a tank level we desire, a
particular flow rate, etc.

ERROR - The difference between the current value of the set point and the process
variable. (In other words, the difference between where we are and where we should be)

Proportional — Output that is proportional to the amount of error. For example: as the
process variable approaches the set point the output (CV) will decrease (or in some cases
increase) proportionally.

Integral — Repeats the proportional influence over time. For example: The longer we
stay below the set point, the more output is provided (or less in some cases). Integral is
based on time.

Derivative — Output influence that is based on the rate of change of error. For example,
if we have a huge steam demand, a heating unit may start to cool down rapidly. At first,
the error is not enough to provide a large output based on proportional influence, and not
enough time has passed for integral influence to provide enough output to quickly pull the
process back to the set point. Derivative is not used in every process. For many
processes, just the proportional and integral alone is enough to control a loop.

Tieback — A value used to implement “bumpless transfer” when the loop is in manual

mode. This helps to ensure a more stable output when the loop is placed into manual
mode.
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1) In Ladder 10, you will find an OFFLINE PID instruction. This instruction is not
currently controlling any process. We are going to use this instruction simply for
the purpose of seeing how the proportional controller reacts to error.

FFLAD 10 - PID_INSTR _|of x|
b e 0G| S X B8

Ofthne PID. This 15 an 8T roatine, and the update tisne 15 set for Sms.
PID

yoo0 FID

Control Block PD10:1

Process Variable M1ll:0

Tiehack 0

Control Variable Mll:1
Setup Soreen =

Onbine PID. This 15 an 3T routine, and the update time 15 set for Sms.
FI0

ool FID

Control Block FDI10:0
Process Varlahle M1z:0
Tieback 0
Control Variable Mlz2:1

Setup Soreen

2) Click “Setup Screen” within the PID instruction, and you will see various
parameters to control the PID instruction. PV is the process variable. This is the
value returned from a sensor. We will also be discussing the CV (control
variable) later in this lesson. This is the output for the PID loop. Set up the status
parameters as follows:

Setpaint ; FID Initislized :[ve: |
Process Wariable : D &M Station Mode :
Errar : Software &M Modetfauta |
Dutput & : Status Enable [EN]:[1 ]
bode Propartional Gain (Kel[i ]

P dlarm . [High Reszet Time [Ti] [minsx’repeat]:_
Deviation Alam: [Positive Derivative Rate [Td) [mins]:lCl

Oupu Linieg: Descband ;]
5P Out of Range DUtpUtBianéiD
Ermar within Deadband ; Tieback % :D

SetOutputz:ip |
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3)

4)

5)

6)

7)

8)

You will notice that the Controller Gain (Kc) is going to be our proportional gain.
Be sure this gain is set for the value of 1 for our first experiment. Ti and Td are
your integral and derivative timing values. We will work with these later.

Next we are going to change the SP to the value of 10. When you changed the
Set point to the value of 10, how much output did the controller provide? What is
the error?

If we change the SP to the value of 30, how much output would you expect from
the controller? If the PV is still at 0, what is the error going to be?

Try changing the SP to 30 and see if you get the results you would expect.

Now lets imagine for a moment that the output we are providing is starting to
cause things to happen in the real world.... Such as a flow control valve that is
starting to open. We are continuously reading the flow rate from this system.
The sensor that is measuring the flow rate is calibrated in such a way that if we
get a value of 4095 (20mA), then our flow rate is 100%. The value of 0 returned
from the sensor will reflect a flow rate of 0. We can find the conversion from
amperage to raw data in the manual for the analog module. Look at your PID
equation. What memory location represents the value being returned from the

sensor?
e QFFLIME PLLY e
Offline PID. This s an STT routine, and the update time 15 set for Sms.
PID

PID

Control Block FD10:1

Process Warable HM11:0

Tieback 0

Control Varable Mll:1
Setup Screen

Remember that the value we are sending to the flow valve is called the Control
Variable. The value being returned from a sensor which is measuring actual flow
is called the Process Variable. The process variable is going to show up in
memory location N11:0. Remember how our sensor is calibrated. If we see the
value of 4095 at N11:0, then we know we have 100% flow. We are going to
simulate feedback from a flow meter by entering the value 778 into N11:0. After
entering the value of 778 at N11:0, go back to the Setup Screen for your PID
instruction.

#=aFile M11 {dec) - OFFLINEPID
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9) With your Set point still at 30:
1. What is the PV reading?
2. What is the CV reading?
3. What is the ERROR?
4. Note that 778 is 19% of 16383.

10) Increase N11:0 to the value of 942 (23%). What happens to the output as the
Process Variable begins to reach the set point?

11) Now lets see how a change in Kc gain causes the controller to react. Reset N11:0
back to 0, go to the setup screen for the PID loop in Ladder 9 and change the Kc
Gain to the value of 2. If you were to change the set point to the value of 10, how
much output would you expect from the controller?

12) Change the SP to 10. Did you get the value you expected to see?
13) What output would you expect at the CV if you change the SP to 30?
14) Change the SP to 30. Did you get the output you expected?

15) Change N11:0 to 942 (23%). What output would you expect to see with a SP of
30?

16) Go back to the Setup Screen for the OFFLINE PID instruction in Ladder 10. Was
your answer correct?

17) Now you understand how the proportional controller alone works. The controller
provides an output that is proportional to the error. Think about how the

proportional controller alone works. Under normal circumstances, can the
proportional controller alone bring the process variable up to the set point?

18) Why or Why Not?
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19) Think about a heating process:

When you start the heating process, the controller will provide a very large output. As
you approach the set point, the output will decrease, until the output is zero at the set
point. With an output of zero, you are not putting any heat into the system. Due to
ambient and load losses, the system will begin to cool. Eventually, at some point below
the set point, the amount of heat the controller is adding to the system will be equal to the
amount of heat being removed from the system. At this point your system has reached
steady state. The error between the steady state temperature and the set point is called the
OFFSET.

If the load is increased, then more heat is being drawn out of the system. The controller is
no longer providing sufficient output to maintain the previous offset. A greater error
must be present in order to increase the amount of heat the controller is adding to the
system.

Now verify your answer to question 10. We will demonstrate this effect in the next
example.

1 SETPOINT---------------- PV=SP (CV=0)
2 PV little below SP (CV =10)
3 PV much below SP (CV=20)

Position 1) If the PV was at the SP, then the controller is not adding any power to
compensate for ambient and load losses. Temperature cannot be sustained.

Position 2) If our PV was at this point, we have an error of 10, and therefore the
processor is calling for 10% power. Here we can reach steady state if the losses and loads
combined are not taking out more heat energy than we are putting into the system. If the
load increased, we could not maintain this temperature since our output can only be 10%
at this position.

Position 3) If we was at position 2 and our load began to increase, we are taking more
heat out of the system than what we are putting in. The temperature begins to decrease.
This causes an increase in the error, and the controller will increase power. The system
will reach steady state at a lower temperature. This will be the temperature at which the
controller is providing enough output to make up for the increased load.
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20) If the Kc is increased, then the offset is going to be decreased because we can
have the same output with a smaller error. However, if Kc is increased too high,
the controller will become unstable and start to oscillate. Allen Bradley states in
the Instruction Set Reference Manual that a good rule of thumb used to set Kc is
half the value which causes oscillations. This will vary depending on the process.

21) In this example Kc is set okay. The PV overshot the SP, but did eventually reach
steady state. Since this is is an example of proportional control only. Steady state
is actually being reached at a lower temperature than the set point. The reason is
because the temperature at which we reached steady state provided the exact error
we need for the proportional controller to generate enough output to make up for
losses and load. If Kc is increased, then the error will be decreased, and the
steady state temperature will be closer to SP.

| setpoint

22) In this example, we increased Kc too much. This caused the controller to become
unstable and start to oscillate. The minimum value for Kc to cause this type of
oscillation is important for calibration. In many cases, once you find the value of
Kc that causes the controller to oscillate, set Kc to half this value. The amount of
time required for one complete oscillation is called the “natural period” of a sine
wave. This natural period will be useful when setting the integral and derivative
later on in this lesson.

23) In the next lesson, we are going to simulate a real world process. During this
lesson you are going to determine what is the maximum value we can use for Kc
without the controller becoming unstable.
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Proportional Gain Worksheet

24) To start this exercise, double-click ladder 10 in the project tree of RSLogix 5. On
the right hand side of your screen, you will see the PID controller for this lesson.

=1-{_] Program Files

SYS0-
LAD 2 - MAIN
LAD 3 - INPUTSIM
LAD 4 - AMBIENTLOS
LAD 5 - LOAD

LAD 6 - DELAYTORY
LAD 7 - CONVERSION
LAD & - ONLINEPID
LAD 9 - OFFLINEPID
LAD 10 - PID_NSTR

25) Notice the ONLINE PID instruction in your ladder diagram:

nn]

000l

000z

Cffline PID, This 15 an 5TI routine, and the update time is set for Sms.

FIL

PID

Control Block
Process Warlable
Tiehack
Control Varlable

Setup Screen

FD10:1
H1l0
1]
HI1l:1

Cnline PID. This 15 an ST routine, and the update time is set for Sms.

FID

PID

Control Block

Process Warlable

Tiehack

Control Variable
Setup Screen

FD10:0
H1Z0
1]
M1zl

=
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26) Double-click “Setup Screen” within your PID instruction

Setpoint: 17,1149
Process Wanable : (1482295
Error: |2 291959
Output % 2 [11.45379

Mode: [Auta

P dlarm :
Deviation Alarm:

Clukput Lirniting ©
SP Out of Range
Error Wwithin Deadband :

ZZZ;EIIIF'—‘N—‘—‘
(o f o B ] =8
= |25

Z

(ni]

27) Set the Controller Gain (Kc) to 8.0

PID Initidlized :[ves |

A Station Mode :
Software Ak Mu:u:le:
Statuz Enable [EM]:[1 ]
Fropartional Gain [F.c): 8
Reset Time (Ti) [minsfepeatllp |
Derivative Rate [Td] [mins]:lCl
Deadband :D
Cutput Bias & :D
Tieback %Z:0 ]
Cet Output 2 :

28) Next, follow your instructor to open a project in RSView. RSView will be the
Graphical User Interface (GUI) for a heating process. The program in your
PLC-5 will simulate the process. You can find RSView by clicking Start|
Programs|Rockwell SoftwareRSView32|RSView 32 Works. Once RSView is
open, Click File, and then open the project called piddemo.rsv

29) Next, Double click on the + next to Graphics. The single click display. A list of
the screens available for this project show up on the right hand side. Double click

the display called pidscreensplc.

& PIDDEMO - Projeck

=101 x|

Fun hode

]

Edit Mode |

System
= Graphics
E Library

D NOpIOCEss
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30) Click the Start button on your tool bar.

"M RSYiew32 Works

File Edit WYiew Objects Arrange

' ©|0|0]

31) Now we are set up for the next exercise. In this next exercise you are going to
adjust the proportional gain (Kc) to find out what value causes the loop to
become unstable. Use the following chart: For each row, go to RSLogix and
enter the Kc value into the PID controller in Ladder 8. Come back to RSView,
With your load at 0, change the load on the system to 100%. Watch the response.
Circle whether the controller is still stable after the transition, or whether it has
gone unstable. Then change your load from 100% to 0% and watch the graph in
RSView. Record the stability, then move to the next row.

Proportional Gain K¢ Load transition 0 to 100% Load transition 100 to 0%
|| 8.0 Stable | Unstable Stable | Unstable
||| 10.0 Stable | Unstable Stable | Unstable
||| 12.0 Stable | Unstable Stable | Unstable
m 15.0 Stable | Unstable Stable | Unstable ”

32) What value of Kc started causing instability during certain load transitions?

33) What is the natural period of the oscillations (in minutes)?
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34) Your Set point is 700 degrees. Record the steady state temperature under 0 load
with your new Kc. You will see that the steady state temperature is
significantly below the set point. That is because of the error required to generate
enough output to make up for ambient losses. Put your load at 100% and record
the steady state temperature again. You will see that it is even lower.
Because we are taking more heat out of the system, we must have greater error to
generate more output.

35) We will compensate for this offset in the next lesson
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Integral Worksheet

36) You noticed in the last lesson that by using the proportional control alone, we
cannot achieve the desired set point, and sometimes cannot even get the PV close
to the SP without the loop becoming unstable. We need another component of
the controller that can increase the output to push the PV up to the SP. The
integral controller controls proportional repeats per minute. Therefore, the longer
the PV stays below the SP, the more output is generated. The closer the PV gets
to the SP, the slower the output increases. Remember proportional control
generates an output simply based on the amount of error. The integral output

takes this one step further. If we still have an error, then we are going to

continuously keep adding output ever so slightly until we reach the set point.

37) Ladder 10 has a PID instruction set up that will allow us to see the effect of the
controller alone when it is not attached to a real world process. Lets bring up

RSLogix and double click ladder 10 in the project tree.

=-_7] Program Files

{47 (IR

- BN

- IMPUTSIM

- ARMBIEMTLOS
- Loan

- DELAYTOPY
- CONYERSION
- CRLIMERID

- OFFLIMERID

- PID_INSTR)
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38) Before we start, lets set the Process Variable to 0 in the N11 Data File. If this
were a real process, the feedback from the process would show up in N11:0. We
will do this manually for this example.

ata File N11 {dec) - NOPROCESS

39) Click ‘Setup Screen’ on the PID instruction. Configure your PID instruction as

follows:
etpaint: 10 D PID Initislized [res |
Process Yariahle ; &M Station Mods ;
Evor: [13.00386 | Software &/M Modet[aye |
Dutput % ; D Status Enable [EM] :
Mode : (F‘ru:upu:urtiu:unal Gain [kc]:
P Al [High Rezet Time [T [minzrepeat]:
Deviation Alam: [Negative Derivative Rate (Td) [minsk[o ]
Output Lirmiting ; Deadband:0 |
SP Out of Range : OutputBias%:0 ]
Errar %#ithin Deadband ; Tieback %0 ]

SIS —

40) Recall that from a previous lesson, using the proportional control only, if our
error is 10%, and the Controller gain is 1.0, then the output is going to be 10%.
Here we have a condition where our PV is below the set point and is not
increasing (just like in our online heating process once it reached steady state with
proportional gain only).
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41) Change your Reset Ti to the value of 1.0. If you make a mistake in entering this

value (such as entering .1), enter 0 to clear the integral influence on the output,
then enter 1.0 again.

Setpoirit ; PID Initigized :[ves |
ProcessVariable: [0 | A/M Station Mode :[auta |
Erar ; Software /M Modet[agte |
Output % ; Status Enable [EM) :
Mode: [Buo | Propartional G ain [F.c):
P Alarm : [High fﬂeset Time [Ti] [minzrepeat): §] |
Deviation Alarm: [Positive Derivative Rate (Td) [minskfo |
Ovutput Liriting - Deadband :Cl
5P Out of Range ; Output Bias %:0 ]
Erar ithin Deadband : Tieback %:0 |

Set Output % ;1290234

42) Observe what is happening to the CV%. Since we entered Ti as repeats per
minute, after 1 minute, the proportional gain will be repeated, and you will have
an output value of 20. After 2 minutes you will have an output value of 30. If the
PV starts to increase, the error will decrease, and the CV% will increase more
slowly. Even if the PV is only 1% below the SP, the CV% will still be increasing
(although very slowly by this time) until the PV is equal to the SP.

43) Change your Reset Ti to 0 to remove the integral influence, then set Ti to .5. You
will see the Integral control is repeating the proportional gain every 30 seconds
now which is twice as fast. If the value of Ti is set too high it could cause the
system to become unstable. The Instruction Set Reference Manual recommends

that the Integral value be set to the natural period of the oscillations that occurred
when calibrating the Kc.

44) Now that you understand how integral control works, lets try this on your heating
process.
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45) Go back to RSView, and for review, change your load to 0% and observe how the
loop reacts. Then change your load to 100% and observe how the loop reacts.
Also notice that the steady state process variable is well below the setpoint.

i i

1 1

i i
LR L e e R N ]

1

/

Steady State under Mo Load

Steady State (Loaded)

46) We are going to set the Ti value to the natural period of the Kc calibration that
you recorded earlier. This should push the PV (temperature) up to the setpoint.

47) Go to RSLogix, and look at Ladder 10. Set the Ti value of the ONLINE PID
instruction. Immediately go back to RSView and observe what effect Integral
control is having on your system.

48) You can see that right away when Ti is added to the equasion, the output
increases sharply due to the large error. The integral control continues to add
output to the control variable at increasing slower rates until the PV is driven up
to acheive the Setpoint. Now change your load between 0 and 100 to see how
stable the loop is. You will see fluctuations immediately, however, no matter
what the load, the Setpoint is acheived and the loop becomes stable within a
reasonable period of time.

Mo Load Steady State

Irtegral Ti was added
&t this point
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49) When removing the load, the PV may go out of range of the chart. The reason for
that is that for 100% load, the control variable required is very high. When the
load is removed, and is no longer removing heat from the system, the heat bands
are still hot, and take some time to begin to cool.

50) Similarly, when heating up the system, the heat bands are cold, and require some
amount of time to become hot enough to start adding heat to the system. For this
example, the power level the PID controller is wanting to achieve is called the
requested power. The amount of energy the heating bands are adding to the
system is called the actual power. When there is a change in requested power, it
takes some time for the actual power to acheive the requested power level.

___________________________

Steady State (Loaded)

51) Now Compare these 2 graphs. To the left is a graph of how the system reacted
with proportional control only. Notice the steady state temperatures. The larger
the load, the lower the temperature of the system. Even at no load, due to
ambient losses, the steady state temperature was well below the setpoint.

52) Now that we have Ti added to our controller, you will see that we now achieve
the SP.

Trenstionio 0% Load § Transition to 100% Load |

T—
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Derivative Worksheet

53) The proporional and integral control work well in maintaining a desired
temperature. The last part of PID that we are going to discuss is the
DERIVATIVE component. With derivative action, the controller output is
proportional to the rate of change of the measurement or error. You do not always
need derivative action, and on some processes, it should never be used. Since
derivative is based on the rate of change of error, if you have a noisy PV, large
amounts of gain can be generated causing the loop to become unstable.
Derivative action on noisy loops can cause the valve to become ‘jittery’ and
decrease the life of the valve. An example might be a flow process at a water
treatment facility. The material flowing through the system might have various
degrees of viscosity causing intermittent large changes in the PV. If the controller
attempts to act on these changes, the loop could become unstable. Because of
this effect, derivative action usually causes more harm than good for flow control
processes and therefore should not be used.

54) Imagine a heating process. Derivative action can be useful on a heating process
by anticipating changes. Ifload is dramatically increased on a system, the PV is
going to begin to decrease rapidly. The proportional and integral gain are not
going to start adding large amounts of output to the CV until the error increases
significantly. The derivative action will immediately detect that the PV is rapidly
decreasing, and start to generate output immediately.

55) The Instruction Set Reference Manual states that a good rule of thumb to use
when setting the derivativeTd, is one-eighth the value of Ti.

56) Because of the nature of the heating process, we have been using, Derivative
action would not be significantly noticed. We are going to use our OFFLINE PID

instruction in Ladder 10 to observe the effect of the derivative on a process.
-7 Program Files

..... & LAD 2 - MaN

..... & LAD 3 - INPUTSIM
..... A LAD 4 - AMBIENTLOS
..... & LADS-LOAD

..... M LADE - DELAYTORY

..... A LAD 7 - CONVERSION
..... & LAD 8 - ONLINEPID

LAD 9 - OFFLINERID
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57) Let’s go into the Setup Screen for our OFFLINE PID instruction, and configure
the parameters as follows:

100 PID Iritialized :
ProcessVarable: [p ] A/M Station Mode [auts |
Errr ; Software &/0 Modecauts |
Olutput 3 Statuz Enable [(EM]:[1 ]
bode - Propartional Gain [Kcl:
P Alam: (High il
Deviation Alarm; [Positive Derivative B ate [Td] [mins]|0
Output Limiting : Deadband:o ]
SP Out of Fange : DutputEiasZ:Cl
E rrar Within Deadband ; Tieback %Z:0 ]

Set Output % <[00

58) Since derivative gain is based on a rate of change, we are going to use a signal
generator to feed a ramping PV into our system. Go back to your RSView
project, and open the display called “noprocess”. This screen will allow you to
control the ramping signal generator, monitor the CV%, and change the Td of the
controller.

|0 ;

Fate Td (/100)

. Not
Active o e Enabled
Famp Famp Enal;le
Up Down Famping
Re=zet
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59) Set your Rate Td at 0. Enable your ramping action by clicking the enable button,
and then start your signal generator ramping up.

60) Watch your trending chart in RSView. You will see the PV (green line) at the
bottom fo your chart. This PV might be representing a temperature. The red line
represents your power output. Since our Kc gain is set to 1, the CV is an exact
mirror of the PV.

o
&

61) The chart below is what you observed with no derivative action. Notice that the
output power decreases proportionally as the PV increases. If the PV stops
increasing and remains the same, the Output power stops decreasing and remains
the same as well.

62) Next we are going to put some derivative into the process, so you can see its
effect on the output power. Before we do this, lets try to anticipate how the
derivative action is going to change the output power. Remember the derivative
action attempts to resist change. As long as our PV is changing, we are going to
have some derivative action. If our PV stops changing, then we are no longer
going to have the derivative action. The derivative sees that our temperature is
increasing rapidly. Therefore, it will attempt to decrease the CV as long as this
fast rate of change exists. Similarly, if the derivative sees the temperature falling
rapidly, it will attempt to add output to the controller to compensate.
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63) To keep you from having to switch back to RSLogix, you have a numeric entry in
RSView that will allow you to change the Td value. We are going to enter the
value of 30 into RSView, and this value will show up on the setup screen of the
PID instruction as .3.

64) Press the RESET button in RSView, and then enable the ramping action. Start
your PV ramping up. Notce the way the Control Variable reacts. Immediately it
is decreased because of the rate of change of the PV. Now stop the ramping
action. You will see the CV goes back to the proportional value, and derivative
action no longer exists.
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Importing and Exporting the Documentation Database

If documentation of a program gets lost, and you can still locate the original program file
(from some time back), it is possible to export the documentation from the original
program, and import documentation into the current running program. This would save
you from having to re-document every address.

Exporting the Database:
To export the documentation database, open the original program containing
documentation, then click Tools | Database | ASCII export from the menu bar.

H R5Logix 5 Pro - DUST_1.RSP

File Edit Wiew Search Comms | Tools ‘Window Help

[DEH|&] %8 e| osos. EEY
|I:IFFLINE H|N0ches Celete Unused Memarsy 9% S e e

|N|:| Edits |£| |F|:|r|:es Dizable 1atabase ASCIT Expott

Next choose the format and files in which you wish to export the documentation. If you
are importing all documentation into another RSLogix 5 project, press OK.

Documentation Database ASCIT Expork X|

| 4B g200| cav |

Destination File Mame IDUST_'l

— Datato be exparted : ———— — Destination file extenzions
Addh/Spmbol Desc. W | [EAS  AddiwSymbol Dese.
Instruction Comments v IT Instruction Comments
FPage Title / Fung Desc. v IF Fage Title # Rung Deszc.
Symbol Groups v IW Symbol Groups

&l 8B Address and |nstruction dezcription formatting ;

Characters per lite it karget databaze - a0

% Tireat Source Description az 5 lines runcating each line it neceszan]

£ Treat Source Descrption as 1 line (tuncating from end if necessan]

| k. I Cancel | Help |
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Next, you are asked for a destination directory. Choose the destination for all four files
that are to be exported. For this example, we choose the C: drive. If you are saving the

documentation to a floppy drive, choose A:.

Select Export Destination Di

Directaries:
ot

Cancel |

(£ 9324RLD300EME Help |

3 A0L Instant Messe

[0 antrnaker

[0 aolextras
£ Delarme Docs

Dirives:

[

I = o Main

j M etwork... |

You will now see a report of the results of the export. You can choose to save this report

to a file, or just click OK.

Export Results

Caontentz

CADUST_1.EAS
EXPORTING TO ASLogix FORMAT
EXPORT finished.

CADUST_1EIC

E<PORTING TO RSLogix FORMAT
Ma records found to EXPORT.
ExPORT finizhed.

C:5DUST_1.ERP
E<PORTING TO RSLogix FORMAT
Ma records found b EXPORT.

FWPORT finished
| Ok I

EXPORTING ADDRESS/ASYMBOL DESCRIPTION DATABASE TO

EXPORTING INSTRUCTION COMMENT DATABASE TO

EXPORTING RUMG/PAGE TITLE DATABASE TO

Save ToFile
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Importing the Database

To import a documentation database, be sure you have the undocumented project open,

the click Tools | Database | ASCII Import from the menu bar.

8" RSLogix 5 Pro - DUST_1.RSP

File Edit Wiew Search Comms | Tools  Window  Help

|D ﬁn|§| 5 El Options...

)

|EIFFLINE m |N|:| Farces Delete Unused Mernory

1E 3F LF

|N|:| Editz m |F|:|r|:es R [atabase
Driver. AB_KT-2 Security

A5CIT Export

A5CIT Irnport

Next you are asked the format of the documentation you are importing. If all
documentation has been exported by RSLogix 5 for RSLogix 5, then press OK if you
want to overwrite existing records with imported records. If you already had some

documentation in your program that you want to keep (and not import new
documentation for those addresses that are already documented), Then choose to discard

imported records where collisions occur.

ASCIT Impork Direckives

* FSlogix & L =3

" Import Source Format

— Data to be imported

v Addi/Symbol Desc.

V' Instruction Comrments
¥ Page Title / Fung Desc.
v Symbol Groups

¥ Import &LL

On Collisions :
% Ovenwrite existing records with imported A5C1 records

" Dizcard imported A5 CI records

ok I Cancel Help
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In the pull down menu of the Look in box. Choose the location of the documentation
files that we exported earlier. For this example, our documentation was on the C: Drive.
Click on the documentation file (EAS extension), as shown below, and the press OPEN.

Select Address/Symbol ASCIT Source File id |
Laak jn: IQ M ait [C:] j & 5k Eo-
1 Program Files [ kiki
__|RECYCLER CAwINMT
RSt . WlTemp
_ 1 RSLogix 5000 [TIioUsT 1.EAS
| Swskem Volume Information
|:| termp
4] [+
File name:  |DUST_1.EAS | Open |
Files of type: | Address/Symbol [ EAS) | Cancel
A

Repeat this procedure for the other 3 documentation files... EIC, ERP, and ESG.

You will then be told the results of the import operation. You can choose to save the

results to a file, or hit OK to finish. You should not have documentation.

Import Results

Caontentz

CADUST_1.EAS
Addresz Collizion:
Address Collizion:
Addresz Collizion:
Address Collizion:
Address Collizion:
Addresz Collizion:
Addrezs Collizion:
Addresz Callizion:
Addresz Collizion:
Address Collizion:
Addresz Collizion:
Address Collizion:

|"|‘J|J._ JURPS m |

Addresz 5:0/0,
Addressz 5:0M,
Address 5:0/2,
Address 5:0/3,
Address 5:1/0,
Addresz 5:1/1.
Addreszs 5:1/2,
Address 5:1/3,
Addresz 5:1/4,
Addressz 5:1/5,
Addresz 5:1/6.
Address 5:1/7.

[ S P e B I |

already existing in the databaze,
already existing in the databaze,
already existing in the databaze,
already existing in the databasze,
already existing in the databaze,
already existing in the databaze,
already existing in the databaze,
already existing in the databaze.
already existing in the databaze,
already existing in the databaze,
already existing in the databaze,
already existing in the databasze,

[ PR e

RN P PP

PR

]

I

Save To File |

IMPORTING ADDRESS/SYMEBOL DESCRIPTION DATABASE FROM

wWas ovenritten,
was ovenmntten,
wWas ovennritten,
wWas ovenwnitten,
was ovenmntten,
Was ovenmritten,
waz ovenaritten,
Was ovenritten,
wWas ovenritten,
was ovenmntten,
wWas ovennritten,
wWas ovenwnitten,

P § A
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Changing the View Settings

View settings are available for the user to set his own environment under RSLogix.
Each user of a professional windows operating system (based on the windows login) can

have his own view settings.

1) To access the view settings, right click the background of the ladder view and choose

properties.
[ L.on

==

oo e ]
[
[

==

oo0ol

Properties...
Help

=

2) The Comment display tab allows the user to show or suppress certain pieces of

documentation.

Yiew Properties

Addrezs Dizplay
Colors I

]

Cluick Key Mapping I
Comment Dizplay

Mizcellaneous |
Faonts

¥ Show Fung Comments

Alignment: & Left  Center " Right

¥ Show Fung Mumbers

Lines (1-500}: 500

—Addrezs Descrptions
¥ Show Descriptions

Alignment:  Left © Center © Right

Lines (151 [5

width [1-20]; ﬁ

— Symbols
¥ Show Symboals
™ Show Symbal Drly

* Show Symbol & Address

x|

Cancel Spply Help
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3) The address display tab shows information about the way addresses appear in the
ladder logic. For the Bit Address format, if 'Single Line' is chosen, the entire address
will appear above the instructions. In split line mode, the bit address is displayed
underneath an instruction. Below is an example of Single Line (to the left) and Split
Line mode (to the right).

L0 Lo

JE JE
1]
¥Yiew Properties il
Colors | Fonts I Comment Digplay
AddiessDisply | Miscellaneous | Guick Key Mapping
— Bit Addrezs Format
" Single Line (5t [ine:

— Binary Bit Digplay Mode
= /Bit % wiord/Bit

[ Display Walue for Indirect Address

Crozs Reference Dizplay
V¥ Display Output Cross Reference for Inputs on Flung

[ Display Crozs Reference for Outputs on Fung

| F, I Cancel Spply Help

For the Binary Bit Di play Mode: in the /bit format, all bits in the file are numbered
consecutively. In the Word/Bit format, the Word level is added to the address. B3/16
and B3:1/0 are exactly the same address. Because a word contains sixteen bits, word 0
contains B3/0 to B3/15. The very next bit is B3/16 which is in the next word of memory.

Other examples: B3/96 is bit 0 in word 6, so therefore the long address would be B3:6/0.
B3/159 is bit 15 in word 9, so therefore the long address would be B3:9/15. If you
multiply word 9 times 16 bits, then add the bit number (15), you will find the short
address to be B3/159.
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4) On the Miscellaneous tab, Full Drag mode lets you see the address or symbol when
dragging an instruction in the ladder view. 3D instructions put shadows behind
instructions to give your logic a 3 dimensional look. Page headers display
information about the ladder under the title bar in the ladder view. Rung Wrapping
will wrap rungs to the next line if they are too large to fit on the current page. If rung
wrapping is shut off, you must scroll to the right if a rung is too large to fit in the
ladder view. Auto Describe new instruction will bring up a dialog screen for you to
enter a description and symbol when new addresses are used in the project.

¥iew Properties x|
Colorz Fonts | Comment Digplay I
Address Dizplay Mizcellaneous | Quick Key Mapping
¥ Full Drag

[ Show 3D Instuctions
¥ Page Headers
¥ Fung'wrapping

¥ Auto Descibe new instruction

] Cancel Apply
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5) The Colors tab lets you change the colors of items in the ladder view. Click the item
on the left you wish to set colors for, and then choose a text color and background color
to the right. You will notice the Sample Text will change so you can see how the colors
will look in the ladder. You also have a button for default colors if you would like to
revert to the original color settings for RSLogix.

x|

[uick Fey Mapping I

Yiew Properties

Address Dizplay I

Mizcellaneous I

Colors Fontz I Comment Dizplay
Set Calors For: — T ext Colar Defaults |
: - l_ —
5_'.-'IT||:II:I|S j— - - -
Addresses
Crozz Reference - -
Dezcriptions
Comments - - -
FPage Title
Selected - - -
Focus |
Power Flow Custom.
Active drop zone indicator
Inactive drop zone indicator |~ Backaround Color

Compare Inzerted Fung
Compare Deleted Rung
Compare Modified Rung
s

_______ | IPURPRR [ I,

l
Bl
[ HE
) I

Custar.... |

— Sample Text —

Help

2k, I Cancel | Spply |
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6) Below is an example of the Fonts tab. Usually the default font is fine, but
occasionally, on some systems, you may want to change the font type and increase or
decrease the font size.

Yiew Properties x|
Addresz Dizplay | tizcellaneous I [uick ey Mapping I
Colors Fonts | Comment Dizplay
Fant: Size:
Times Mew Bomar I'I 2
Roman - -
Script _I 14
Small Fonts 16 =
Symbaol 18
Sypghem 20 ;I
Tahoma
Terminal

Times Mew Boman Sample
Times Mew Raorman CE

Times Mew Roman TR
Times Mew Roman Greek,
Times Mew Rorman TUR
Trebuchet M5

Yerdana

W ebdingz W

LaBh Tyl

¥ Show Froportional Faorts

k. I Cancel Apply Help
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7) Under the Edit Menu, quick key mode can be turned on or off. Quick key mode
allows a user to add instructions to ladder logic with the stroke of one key. When
quick key mode is on, a header appears below the title bar indicating how the quick
keys are mapped. In this example, if quick key mode was on, the user could press the
letter O when editing ladder logic to insert the OTE (output to energize) instruction.

From the Edit Menu, Quick Key mode can be activated:

H RSLogix 5 Pro - TEST.RSP

File | Edit View Search Comms Tools
JD Undo Chrl+2 |

Redo Ll
ol ~uick ke Mode krl+E

While in quick key mode, a header below the title bar indicates mapping:

FELAD 2

CTUD=GEQF=X0G&=X0EL=0TL

JTT = OTT] 0= 008

Under View|Properties, Other keys can be mapped:

Yiew Properties ﬂ
Colaors I Fonts I Comment Dizplay |
Address Display I Mizcellaneous Luick Fey Mapping
Key | Inztruchion | Descrption | -

B, _Free Undefined Key Map

B BST Branch

C CTuU Count Up

i GEQ Grtr Than or Eql [4>=E]

E _Free Undefined Key Map

F =0 Examine if Dpen

[ =OR Bitwize Exclusive OR

H _Free | Undefined K.ey Map

| _Free Undefined k.ey Map

J _Free Undefined k.ey Map —
K. _Free Undefined kK.ey Map

L aTL Output Latch

14 _Free Undefined k.ey Map

M _Free Undefined Fey Map

] aTE Output Energize

F _Free Undefined Fey Map

m FTF'F' | II"II"F'FII"IF'I" KF‘II MFIFI j

Double click on _Free or an instruction to edit the key mapping
(] I Cancel Apply Help
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Hide and Unhide Program and Data Files

Program and Data files that are seldom accessed can be hidden from view. They can also
become inadvertently hidden from view.

Hiding a Data or Program file:
To hide a file from view, Right click the file, and choose Hide:

[ B3-BMar  SOP¥

Wil - T
-0 es - coun RGN

When a file is hidden it becomes invisible from view of the user:

Unhiding a Data or Program File:
To unhide a data or program file, right click on any data or program file (or data/program
file folder), and choose Unhide.

=-[] Data Files o

FE 0
- ﬁ Crozs Ref p pt\"f
= ashe
...... [ oo-outr

...... [ ey Hide

- sz-star N

A dialog box will appear containing a list of the hidden data and program files. Choose
the files you wish to unhide, then press OK.

Unhide Items ]

W

] I Cancel |

You will then see that your program or data files are again shown in the project tree.
[ B3-BIMaRY

D

. 5 - COUNTER
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On line Editing

There are five basic steps in performing an edit on line. 1) Start Edits, 2) Make
Changes, 3) Accept edits, 4) Test Edits, and 5) Assemble edits. Although these steps
seem very simple there are a few rules to watch out for.

+ You cannot expand or create a data table on line in the SLC, and you must be in
program mode (or off line) to expand a data table on line in the PLC-5.

+ You cannot make an on line edit if the key switch is in Run Mode.

 Inthe PLC-5, if backplane switch 8 is on, you cannot make an on line edit.

+  You do not need to perform an on line edit to directly change a value in the data table
such as the preset of a timer or counter.

- Ifthe processor is in program mode, you do not need to test and assemble after
accepting.

- Ifthe processor is in program mode, and a rung is deleted, there is no warning.

Let's walk through the 5 step procedure:

Look at the rung below. Our objective is to transfer control of the output to [:001/1. If
you click on bit 0 and attempt to make a change, nothing happens.

This ic the soenr
termital that the
COmETter Toom light
s wrired to.
CROOM_LIGHT 5W CROOM_OFF_DELAY
Loal 10 TOF
1 E 1 E Timer O Dreluy (R ———
0 T Timer T4:0
Time Ease 00l —=DH—
Presst 1000+
Acom 1000+
TOH
Timer O Deley R —
Timer TZ1:0
Time Base 1 —DH—
Preset 36002
Acom 0=
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Step 1) Start Rung Edits

The first step is to put the rung into edit mode. There are several ways this can be done:
 Double click the rung number

- Right click the rung number and start rung edits

+ From '"Edit' on the menu bar, click rung edits, then start rung edits

+ Click the start rung edit icon in the on line editing tool bar just above the ladder view

| B |2 X | B3 8

w

==t Rung Edits Faew

Notice that RSLogix made a copy of the rung for us to work with. By looking at the
power rails, you can see the bottom rung is being executed by the processor, and the top
rung is the one you need to make edits to. You will also notice the e (edit) and r (replace)
in the margin are lower case. This means the edits are not in the processor yet. If you are
adding new logic instead of modifying existing logic, this is the step where you add a new
rung.

Ihi & the comwr
wrminal thatfa
GOILp T Too . Hight
¥ wimd .
[CPOOM OFFCELAY
Innl 1310 —I0F —
] E 1 E Timaz CHf Dol )
1] II Timex 40
Timu Eave 0l —COH—
FPmrat 1000
Fuocmm 1000
o —
Timeoz O Dol —CFH
Timox 1314
Timu Fuve 1p [DH—
Fmeat 0
Fuomm ]
I Th & the romuwr
I Trmitul that the
I GoInpk T oo m Hght
I ¥ wimd .
x CEOOM CREDELAY
H Il 1310 ——IOF ———
[T 1 E 1 E Timaz OFf Doy B
H 1] II Timez L]
1 Timu Euve 0l COH—
I Fmrnt 1000-=
I Fuomm 1og0-=
I
H
H T —
1 Timaz O Taley |—FH
H Timez 1314
1 Timu Eove 1y [—DH—
I Pmeot 0=
I Fuscmm 0=
I
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Step 2) Make Changes

Now that the rung is in edit mode, changes can be made.

If you were adding a new rung, you can now add the new logic to the rung.

Be careful not to add any logic that will fault the processor or cause damage to personnel
or equipment. In the next step, the changes we make will be sent to the processor.

In this example, bit 0 is being changed to bit 1 on the input. If you are using an SLC, the

addressing will be slightly different.

nong

HHHHHHHHHHHHHHHEHHHEHHHEH

Ik & fhe romwr
o rminal fhatthe
Lmdry moom Light
Mmoo nFRIFeT ¥
conmacid .
[ CROOM CFF DELAY
Ianl 1514 ——I0F —
JE JE Timur O Daloy
1 I Iimer 44
Iimg Barw a1
Pmt 1000
Fucmm 1000
—ICH
Iimer Cn Tl
Timer 13140
Iime Bare 1n
Pmt JE00
Fucmm ]
Thic & the romwr
frmimal thatthe
GOIMpRT oo Hght
¥ wimd .
[ EROOM CFFCELAY
Ii0l T34 —I0F ———
JE JE Timar O T oy
0 II Iimozx Itd
Iimo Farn 01
Pmet 1o
Fusmm 1o00-=
—ICH
Iimer On Talar
Iimerx 1314
Iime Barw 1n
Fmet L
Pucmm 0=
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Step 3) Accept Edits

Now that your rung is set up as you need it, it's time to send the edits to the processor.
There are several ways to perform the next three steps.

+ Right click the rung number, and accept edits
« Click Edit | Rung Edits | Accept rung from the menu bar
« Click the Accept Edits icon in the on line editing tool bar as shown below

;‘?ELAD b6 - COMPUTERRM

e BB |2 W |3 8
Accept Current Rung Eu:IiI:s|'

If you need to accept multiple rung edits, you can hold down the CTRL key and click on
the rungs you need to accept, or if you have many edits all together, you can click the first
rung number, hold shift, then click the last rung number of the range you wish to accept.
Notice in the margin rung 1 is marked for insertion, and rung 2 is marked for removal.
The I's and R's are capitol because the edits are now in the processor. Look at the power
rails. You can see the old rung is still being executed by the processor.

Thi & fhe romwr
wrminal thetthe
Lmdrnyr roomm hght
Mot D eI ¥
connecid fo.

100l Iila ——I0F
J E Timax OFf Teley | B
11 Timax T4

Timo Earn 00l | IH—
Pmeut 1000
PusTm 1000-=

—I0y —
Timor O Ty —CEH
Timax 1310
Timo Basn 10 |- IH—
Pmeat JE0-=

Timox O Toloy |—FH
Timax 1314
Tims EBae 10— OH—
Pment FE00-=
Fuccmm 0=

Puosmm 0=
E The & fhe romwr
E ol thatthe
E GO PR T Too T Kight
E ¥ wimd .
| [ CEOCH LIFHT §W [ CROOM CFF DELAY
E I{0l 514 —I0F —m8
g E J E JE Timsz O Doley I
E 1] II Iimor It0
E Timu Fase 0 —COH—
E Fmt 1000-=
E Pussmm 1000-=
E
E
E ——ICOH
E
E
E
E
E
E
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Step 4) Test Edits

When you test edits, the new or modified rungs will become active. The old rungs will
be left in the processor until we are sure our new rungs are working properly. Be aware
that if you change an output address, there might no longer be logic writing to that

address. This means that you could abandon a bit in the ON state.

If you are modifying an input type address you should also be careful. If the rung was
previously true, you may want to make sure your new logic is also going to be true at the
moment you accept, or the the output may shut off.

Let's test the edits, and you will notice the new rung(s) are active. If the edits do not work
the way you anticipated, you can untest to revert to the old rung while you make other

changes to the new rung.

Notice the power rails:
Thi & fhe romwr
i that the
Lymdryr moom hight
Mot L FaIFeT ¥
conecid .

Inol

Thi & fhe romwr
wrminal that the
GOTLPTRT Toomn Hht

¥ wimd .

a0l
ooz J E

mu%@ﬂﬁﬂ

ISl

II

| Test Edits |

[CROOM CERTELAY
——IC0F
E=— Timer OE Tkl
Tima: I+
Time Baso a1

E =
n

HERRRRRRRRRERRRRRRR

1314

II

Pmint 100
Fimm 0=
—— IO
Timer Om Dolayr LIEH
Timer IilN
Time Fass 10 | —DH—
Fmrut Jun0-
B t=

| CROOM OFFDELAY
——I0F
F=— Timor O Tolne
Timer T4
Tims Bau 001

Fmint 1000-
Fosmm 0=

——ICOH
Timer Om Do lor LIEH

Iimer IilN

Prmiot 0=
Fuscm t=
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Step 5) Assemble Edits

If you logic is working properly, go ahead and assemble the edits. Assembling removes
the old rung, and the edit zone markers. After Assembling, you may want to save your

;‘,E'ELAD 6 - COMPUTERRM

work to the hard drive.

o B B | X [ 13 B

pr— AT

Notice the Logic now appears to be normal:

Thi & fhe romwar
wrminal that e
Lmndry room Hght
Mot nFeIET ¥
conmacid .

I:14

Ianl
f—o —] —

II

Pmiat
Fuoomm

| CROOM CFF DELAY
—IOF
Timar CHF Toloy
Timar T4
Tima Euo 0l

Long=
=

Imaz
Tome Bwre
FPmeat
Fusomm

—— oW —L:EH

Timer COn Dol

13140
10 DH—
F00-=
kAT
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Forcing I/O

Forcing can be used for troubleshooting, and to some extent simulates real world
jumpers. Leaving forces in the processor, or depending on forced I/O to make your
equipment run is considered bad practice.

Look at the diagram below:

Input Module Processor Qutput Module
— —(
Input  |Cutput =
Table (Table

Under normal circumstances, the following events take place:
1. The switch is shut
2. A 1 appears in the input data table
3. The XIC instruction goes true
4. The OTE is enabled
5. A 1 is written to the output data table
6. The light will energize on the output module

Forcing the input:

If you place a jumper across the switch, you would have the same effect as the switch
always being shut. A 1 would always be in the data table, the logic would be true, and the
light would energize. The same effect apply to forcing. Forcing the input on would result
in a 1 in the input data table for the switch, and all logic would be executed as if the
switch was shut. The opposite applys to an OFF force. An Off force would be similar to
cutting a lead on the switch. A zero would result in the input data table.

Forcing the output:

If you place a jumper to the output, the output table would still be a zero if the logic is
false. Information does not flow from the output device to the output data table.
Therefore, any XIC instruction that is looking at the output bit would also be false. The
same applies to forcing. If you force an output device, the output data table will still be
controlled by the ladder logic.

Note: Even though forcing an output does not directly effect the data table, The field

device itself could feed an input back into the processor causing other things to happen
in logic. Know your system before using the force feature.

Advanced PLC-5  Page: 126



There are several ways to force an output. Forcing can be applied from ladder logic, from
the force table itself, or in the I/O configuration on a PLC-5.

In this example, we will force an input directly from ladder logic. Right click on the
input address, and choose 'Force On'.

il Force On
o | Faorce OFf

__

Notice the force light on the processor begins to flash indicating that forces are installed,
but not enabled. The force can be enabled from the on line tool bar as shown below:

H RSLogix 5 Pro - ATTIC.RSP

File Edit Wwiew Search Comms Tools  window

BECIEREEEE

|N-:| Edits |ﬂ |F|:|r|:es Dizabled |
Ciriver: TCP-1

Enable all Forces

The force light on your processor will now be solid amber indicating that installed forces
have been enabled. If we go to the data table, you will see that the input bit is on, and it
is red indicating that a force has been enabled on the input.

i—iFile 11 {bin) -- INPUT
Offset 17 16 15 14 13 12 11 10 7
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SR fr orce Files
- [ oo-outpur
o I T

Forcing can also be performed directly from the force table. Scroll down toward the
bottom of the project tree, and you will see the input and output force files. If we open
the input force file, we can see what bit has been forced.

iFile I1 (bin) -- INPUT Forces =10 %]
1L 10

Offset 15 14 13 12

17 16

The value of 1 indicates a bit has been forced on. The value of 0 indicates an off force,
and a period indicates no force is installed on a particular bit. Forcing can be done
directly from this table. If you right click on the table, forces can be enabled without
using the on line tool bar. You can also use the Enable/Disable buttons at the bottom of
the force table.

[l:000/0 | HadiH;IEinary v|
Symbaol: | | [Cofum: I 16 vI

Dezc: | |

Disable | Remave Al DataFile | Heb |
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I/0 Configuration in the PLC-5

Another option to force I/O is from the I/O configuration table (PLC-5 only). This
feature only works if the I/O Configuration has been set up.

1) Open I/O Configuration from the top of the project tree.
=-{_] Project
{:| Help
E|C| Cartraller
: ----- i Cartraller Properties

----- @ Processaor Status
O ||} Configurstion

ey

...... fife Remate 10

2) Double click the chassis where your I/O resides to reveal the modules in the chassis.
In this case, I want to force bit 1 of an input card in the local (4 slot) chassis.

I I 1/0 Configuration - Chassis Table - |EI|5|
¥ Show Mand /0 Fows
NAME 1/0 Channel Chassis Tupe Adapter Ink|Reg , Fack
Addrezsing
Chagzis 1 Local 1771-418 [4 =lots] FLC-5M5 O O 1 5Slat
Local - <1/0 Scanner:
Chazziz_2 <ATTIC: - 1771-828 [ zlatz) | 1771-858 SerezE [ [ 15kt
4] | il
1] | i

3) Now you are looking at all the modules in the local chassis. Double click the input
card itself to reveal all the terminals on the module. (1771-IAD)

I I Chassis Chassis_1, Rack 0, Group O '::' - |EI|5|
Attached to PLC ATTIC

slot| R/G/5/C | Module Type | 140 Paints | Descriptian |
i S (R 1771-NT 2 High Rezalution 140 Module
1 [0A/0/0  1771-4D 16 120w AC 16pt Input
2 |os2ma 170aD 16 120 AL 16pt Dutput
3 |os3m/0 1TFIGEN 32 1771-P4R Power Supply
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4) Notice all the documentation was brought in from the documentation database. From
this screen, documentation can be modified, values can be changed (Usually a bad
practice), and forces can be installed. To install a force, just hit the pull down tab in
the force column to install an on or off force. Then forces can be enabled with a right-

click on the table.

;001 A0
1:001.A1
;00142
[:001/3
[:001/4
[:00145
[:001/6
[:001 /7
1:001,410
1:001.411
1001412
1:001A13
1:001.414
1:001.15
1:00116
1:001.A17

Symbol | Dezcription | Walue |

Farce

CROOM_LIGHT_S% Thiz iz the screw terminal tha 1
LROOM_LIGHT 5 This iz the screw terminal thell

Haone
On

BATHROOM_LIGH Thiz iz the screw terminal - Cuk
PORCH_LIGHT_S% This iz the screw terminal - Copy
Paste

-

-

o

UPSTAIRS_LIGHT | This is the screw termingl ¥ FOree On - 001f1

Force OFf - 10011

Remove Force - 1:001)1
Mald SWITCH  Start Main Motor Enable All Forces

LUBE_ALM Lube Alarm For unit 2 Cisable All Forces

Lo s o O

MHone
MHaone
MHone
Mone
Hone

LA ERENENE
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Using the Histogram

1) To use the Histogram, you must be on line with the processor, then click Comms

' RSLogix 5 Pro - ATTIC

Histogram.

File Edit ‘iew Search

[D=s @& 5
[FEMOTE RUN 4] [Fore

|N|:| Edits |ﬂ |F|:|r|:|
Drriver: TCPA

"8 ATTIC
e LAD 19 L
=-{_7] Data Files

Comms  Tools  Window  Help

Swskem Cormms. ..

Who Active Go Online
G0 OFfline

Iplaad...

Download. ..

Partial Download., . .

Mode
Clear Faulk

Clear Processor Mernarsy

Store o EEFR.OM
Hiskagram

1. Enter the address of the word you wish to run the histogram on. A histogram can
be run on most any 16 bit word. If you enter the address at the bit level, the mask
will change so the histogram is only run on the bit you selected. This will be

explained later.

2. The Radix indicates the numbering scheme in which you wish to view the data.
Options are: Binary, Octal, Hex, or Decimal.

3. The mask is a hexadecimal number indicating which bits will be monitored in the
address you entered. If you use a scientific calculator, specify a Hex radix, then
enter a mask value. Convert to binary, and you will see that F7FF is equivalent to
four 1's, a zero, and eleven more 1's. This means that all bits will be monitored
except bit 13. (Look at the example on the next page).

4. The time base is the amount of time between grid lines on the timing chart.

9]

. If you choose 'Log to File', the histogram data will be stored in a file on your hard

drive which can be viewed using a standard text viewer such as Microsoft Notepad.
The location of this log file can be set in the histogram properties (right click on the
histogram window).
6. Log to view allows you to view the histogram after you start the chart.

Address ID:EIEIE

Mazk IF?FF

B adix IElinary 'I
Time Base |1.EIEI _,;'

Elapzed Time I

™ LogtoFile
¥ Log to Yiew
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Understanding the Mask:

This example shows what bits of the address you entered will be monitored with a mask
value of F7FF:

Address: 0:002

17 16 13 14 13 12 11 o 7 = 5 4 3 2 1 0

17 16 15 1413 12 M 10 7 G 3 4 3 2 1 a

Tracked?
17 16 15 14 13 12 1 10 T B 5 4 3 2 1 ]

R A A L I O N A O I I B B I

3) Press the start button to begin tracking. In this example you see four transitions: Two
ON transitions, and two OFF transitions.

[1aka Yalue | Time Since Changed | Elapsed Time |
Q000 Q000 a00d a001b - ---

000 Q000 a0od a00oh0 00:00:02. 26 00:00:38,88

Q000 Q000 a00d a001b 00:00:19.64 0000 36,62

Q000 Q000 a0od a00oh0 00:00:02,85 o000 16,92

Q000 Q000 a00d o001k 00:00:14.13 o:o0:14,13

o L] LT

The histogram (top window) will catch most all transitions, however, the timing chart
(lower window) works from a time base, and may not catch all transitions.
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4) Special configuration for the histogram window can be accessed through the histogram
properties. To access the properties, right click within the histogram window, and
choose 'properties’ from the window that appears.

Stark Addresz ID:EIEIE

Properties

Stop

Load Canfigs..
5) Look at the properties screen below:

Elim Histogram Properties El
General | Chart I::::I::ursl
Draka Yal.
Qoo oo .
poogpop | Mumber of Data Paints |G ¥ Shaw Gridines
Qoo oo
Qoo oo
0000000 Bit Labels
Q0o oo
Bit Dezcription | Bit Murmber | -
; Light 0 1]
Light O Bit 1 1
) Bit 2 2
Bit 1 Bit 3 3
Bit 4 4
Bit 2 Bit & 4]
Bit & B |
Bit 3 Bit 7 7
Bit 8 a
LI Bit 3 3
= Bit 10 10 ;I
For Help, pr T -
Log File IE:MDDcuments and Settingz“Administratorsty Docume |

] I Cancel Apply | Help |

1. Select the number of data points you wish to log. The default value is 50. By
choosing more data points, you will be able to stop the histogram, and scroll back
through the timing chart.

2. The grid lines can be enabled or disabled on the timing chart.

3. To change a bit description, click on one of the bits such as bit0. Change the text,
then press enter, and apply your changes. You will notice the text changes on the
timing chart.

4. If you selected 'log to file' on the main histogram window, you see or change where
this file is located on the system.

5. Click the chart colors tab to change the look of the main histogram window.
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6) After you are finished with the histogram, you can save the configuration. Right click
on the chart, and choose 'save config'.

Light 0

it 1 Properties

] Load Canfig,..
Bit 2 J Save Config...

Delete Config..

it 3

7) You will then be prompted for a name:
Save Histogram Configuration ﬂ

Mame IMyHistngran‘l

8) You can also revert to other saved histograms if you right click the chart, and choose
'Load Config'. A window will then appear showing histogram configurations that have
previously been saved.

Load Histogram Configuration El

Ok

Cancel

Avalable Histograms

by First Histogram
MuHigtogram
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Setting up a Trend Chart

The trend chart allows you to track data over time, as a software 'chart recorder’. The
trending chart is good for analog signals, but will work with bits as well (although not as
good as the histogram for tracking bit transitions).

In this example, we are going to track and address, N7:7 over time.

1) Right click on Trends in the project tree, and select New'.

(SR | Trenis

2) Next, you will name your trend. For this example, we will call it motor temp, then

press OK.

\_Ilﬁ

Cancel

Trend Mame IM:::t-:ur Temp

3) Under the trends folder, double click to open the Motor Temp trend chart.

L CO A - MainhdotorF il
Custom Graphical Monitors
1 com o - «Untitled=
Recipe Monitars

T Recipe 0 - =Untitled=
Trends

£& HOUSETREMD

BT MAINTEMP
b 110TOR TEMP
£Z 0UTSIDE TEMP
Databaze

MOTOR TEMF  “Wednesday, May 26, 2004

1:15:47 PM 1:17:47 PM

A] [ s [0 [ (e [ee] [ »n
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4) Next, a pen must be added to the chart. Right click on the chart to access the chart
properties.

~~MOTOR TEMP

=10l x|

MOTOR TEMP  “Wednesday, May 26, 2004

v Scroll

v Show Yalue Bar
Undo ZoomyPan
Prink Trend

Orerlays
Zreate Snapshat,..

Chart Properties

5) Click on the 'Pens' tab in the properties window.

RSTrendX Properties

Generall Dizplay Penz IK-.-“-‘-.:-:is I Y-.-“-‘-.:-:isl Dverla_l,lsl Templatel

6) Click the Add/Configure Tags button (in the middle of the properties window).

Add/Configure Tags

7) Next, the 'Configure Tags' Dialog screen appears. Click 'Add Tag'.

Configure Tags |
— Tags Tao Manitar
T ag Mame
« | »]
Current Pen Count: 0 [ — | Fremave A |
ok | Cancel | Help |
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8) The 'Add Tag' Window will be set up as follows for this example. The Tag Name is
the actual address you need to track. Also set up the Minimum and Maximum values
you would expect at this address. Then we will press OK when finished, then press
OK on the Configure Tags window.

TagMame:  |N7:7

Description:  |Wator Temperature

Eng. Units: |Degrees F

Mirirnar: ||:|

b amirnLnn; |5EIE1

)4 | LCancel Help

9) Next, set the color for your pen. The chart has a black background by default, so we
can choose a bright color. To set the color, double click the color box in the pen
attributes frame. A pallet will appear. Select a new color, then press OK on the pallet.
Next, press Apply then OK at the bottom of the chart properties window.

— Pen Attributes
Tag Mame Yizible Width Type Stule
W77

Analog | -reeeeeeeeeee

B azic colors:

T T

10)The chart is now tracking, but the first thing we notice is what appears to be wild
fluctuations in temperature. If we look at the scale, however, the temperature is only
fluctuating a few degrees. By default, the chart is in automatic mode, so the scale will
automatically adjust to the lowest and highest value it sees. To change this scale to the
preset values we entered when setting up the tag, right click the chart, and choose chart
properties. On the Y Axis tab, and choose 'Preset’. Apply your changes, then press
OK.

RSTrendX Properties

Eenerall Displa_l,ll FPenz I Whwis Az ||:I'-.ferla_l,ls| Templatel

" Automatic [best fit bazed on actual data)

|'Minimum A maximurn value options

{* Preset  [use min/max setting from Pens tabj
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11)You can now see the pen is tracking your data. The motor temperature is slowly
increasing over time. To see what the motor temperature was at any point along the
graph, click one time on the chart, and a value bar will appear indicating what the
value of the pen was at that moment.

“~MOTOR TEMP =101 x|
N77 R0 MOTOR TEMFP  “Wednesday, May 26, 2004 1:46:07 P
’E Degrees Fl 0 wednesday, Map 26, 2004 1:44:46 P

1:44:07 PM 1.46:07 PM
L] [ Do [ [ed [w

12)Be careful. If you accidentally move your mouse while clicking, you will draw a box
around a small portion of the chart. When you let up on your mouse button, the chart
will zoom in on the area where you clicked. You will notice this by a magnifying
glass on the mouse pointer. To get out of this mode, right click on the chart, and Undo
Zoom/Pan. Then press the || (pause/scroll) button at the bottom of the chart to begin

tracking again.

“~MOTOR TEMP =10 x|
N77 6 MOTOR TEMP  “Wednesday, May 2B, 2004 1:49:.06 Pt
’E Cegrees F|316 wiednesday, May 26, 2004 1:44:46 Pk 0

Scrall

v Show Yalue Bar

Undo ZoomfPan

Print Trend

1:47.24 P Creerla k
W5

(]

[wl [d WE [3]

reate Snapshat... o

13)By default the amount of time shown from left to right is 2 minutes. If you wish to
change this value, right click on the chart, and choose chart properties. Then click on
the X axis tab. The time span can then be modified. When finished, apply your
changes, then press OK.

Time zpan

IE jl Minutel=) j
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On Your Own!

Create a trend chart based on any analog signal in your program. If you don't have an
analog signal to track, create a self running timer as in the example shown below:

T4:26 TOM
.|

- Timer O Drelay e I e
oH Timer T4:26
Time Face 00l e —
Preset 15004
Acom 1365<

The Tag Name for this example would be T4:26.ACC (The accumulated value of timer
26).

Explore the other tabs in the trending chart. There are many other features that can be

customized. Once you get your pen set up, try to change the color of the background
under chart properties.
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Setting up a Custom Data Monitor

The Custom Data Monitor can significantly reduce downtime by allowing the user of
RSLogix to create their own troubleshooting tool. If a pump quits running, a user could
bring up the custom data monitor for that particular pump to see what input has not been
made, or to see what alarm is locking the pump out just by looking down a list.

In this example, we will build a custom data monitor which will walk a user through
troubleshooting a motor failure.

Look at the simple example below:

Luhbe Alsrm for mit Tifain Moter Delay Tifait moter for it
Start Iain Motor 2 Timer 2 extmader
| MAIN_SWITCH | MAIN DELAV/DH =~ MAM MOTOR
L0l o0l T4:26 0
1 F == 2
11 1z DH 11
it Motor Dely
Timer
TOH
Timer (i Delyy o)
Timer T4 26
Tims Base 10 —DH—
Preset 54
Ao 1S

The main motor will only start if the main switch is on, the lube alarm is not on, and then
we must wait 10 seconds. Let's build a CDM so we don't have to troubleshoot using
ladder logic.

1) In the project tree, right click on the custom data monitor folder, and select New'.
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2) Let's name and describe the data monitor as shown below, then press OK.

Create Custom Data Monitor

tanitar File

i

Nurnber: |1 Enter filz number(z] ar rangelz] Cancel
zeparated by commasz.
For example: 56,812

Mame: IMainM akarF ail

d

Diescription: ITru:qu:uIeshu:u:ut a bMain Motor Failure Help

By using descriptors, you are helping the troubleshooter determine the purpose of the data
monitor when he hovers his mouse over the CDM in the project tree. You can create up
to 255 data monitors, so descriptions can become very useful.

=

Custom Data Monitars
[ COMO - DISCRETE wan

[ com 1 - btsinkdotorFsi
=-{_] Custom Graphic|Traubleshact a Main Maotar Faiure |

4) Next, double click your new custom data monitor. This will open the CDM, but if a
user clicks on the logic window, part of the logic window will cover up the CDM.
Usually, we want the CDM to be on top of other windows. To put your data monitor
on top of all other windows, click the clipboard in the upper left corner of the CDM,
and choose 'On Top'.

[ ] €DM 1 - MainMotorFail - Troubl

= Restaore
Mioe

=101 %]

D'escription

Size
= Mimirnize

O Mazimize

We can now set up the CDM!
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5) First, we will document the first step in troubleshooting. Highlight the first line of the
CDM (so it's blue), and then begin to type your text as shown below:

[ ] CDM 1 - MainMotorFail - Troubl - 10| x|

Addrezs I W alLie | D'ezcription

Step 1] Enzure the main switch iz on.

1 | 3

6) Next, we will give the user an address so the value can be monitored. This address can
be typed manually, or you can drag this address from the ladder. If you prefer the drag
and drop method, be sure not to drop the address on top of your text. The address can
be dropped anywhere in the bottom of the CDM (below all other entries), and it will
assume the last available row.

[ ] CDM 1 - MainMotorFail - Troubl - 10| x|

I W allie | D'ezcription -

Start Main Mator
-

L

7) Now the switch can be monitored in real time (as long as you are on line). Go ahead
and set up the rest of the CDM as shown:

[ ] CDM 1 - MainMotorFail - Troubleshoot =10l x|

Addrezs I W alle I D'ezcription |
Step 1] Enzure the main switch iz on.

[:001A11 n Start Main Motor

Step 2] Be sure there iz no alarm

001412 n Lube Alarm for unit 2

Step 3] Wai b zeconds

T4:26.PRE a

Step 4] The mator zhould now be rwunning
i_f_':I H‘a'” o 26 PRE, Integerh
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8) Notice the descriptions were brought in from the database. A user can also change
descriptors within the CDM file, and those changes will be entered into the
documentation database. Values can also be modified from the custom data monitor
such as the timer's preset value. In the above example, just the preset is shown. If you
were to drag the entire timer into the CDM, you would see a + next to the timer
indicating the timer can be expanded to see the rest of the components. Look below:

[ ] DM 1 - MainMotorFail - Truuhleshuui -0l x|

Addrezs I " alue I Dezcription |

Step 1] Enzure the main switch iz on.

[:001 /11 I} Start b ain kMaotor
Step 2] Be sure there iz no alarm
[-001/12 I} Lube Alarm for unit 2

Step 3] Wait b zeconds

kd ain b ator Delay Timer

Step 4] The mator zhould now be rwunning
0:002A11 n t ain rnotor for urit 2 extruder

9) Addresses such as 1:001/11 0:002/11 really don't mean a lot to us. The CDM can be
set up to show symbols instead of addresses. To change this setting, right click on the
CDM, and select 'Show Symbols'.

[ ] CDM 1 - MainMotorFail - Truuhleshuuf =10l x|
Address " alle D ezcription

Zuk kel Sttt

Fopm Chl = tark Mz Mobor

Raste b4 Lube Alarm For amit 2

Delete Del b ain Maotor Delay Timer

Insert Ins

Change Radix 2

Show Syrnbols

Properties

be running

000211 ] b ain motar for unit 2 extruder
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10)Now that you are viewing the symbols, you can move your mouse over any of the
symbols, and a tool tip will display the address for the symbol. To go back to address
mode, right click on the CDM, and choose 'Show Addresses'.

[[] co™ 1 - MainMotorFail - Truuhleshu:ff =10 x|

Address I " alue I Dezcription |

Step 1] Enzure the main switch is on.
MalM_SWITCH 0 Start Main Motor
Step 2] ue there i no alarm
LUBE_AT:001/11 - MAIN_SWITCH, Boal || ybe Alarm for unit 2
Step 3] [Start Main Matar

AL.0 | Main Motor Delay Timer

DM
FTT
FEN
- FRE
L acc
Step 4] The matar should now be running

kalk_MOTOR 0O b ain motor for unit 2 extruder

Lo B B B o

On your own!
In RSLogix, write logic similar to the example shown above. Be sure to use descriptions

and symbols to document your project. Create your own CDM for a user to quickly find
a problem when the output is not on.
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Messaging in the PLC-5

Many times, one PLC needs to communicate with another PLC to share information such
as the speed of a drive, or the position of a switch. The message instruction can be used
to send or receive this information over several protocols such as DH+, ControlNet, or
Ethernet.

In this example, we will set up a message instruction to receive data from another
processor on DH+. Our PLC will be instructed to read data from another PLC on the
network. Look at the diagram below:

Our PLC
Mode 51

_||_ MG

Ingot Cutpt Analog Pavver
hodule Maciule Maciule Supply

M21:0
10'Words

Target PLC
Mode 52

Povver Ottt Mt Analog
Supply hociule hdodule hdodule

ME30:0
a0 vords

You can see from the diagram what most of the requirements are for the message
instruction to operate.

1) We need a memory location (or a range of words) in the target PL.C that we are
reading from.

2) We also must have a place to put this data in our processor once we read it from the
target. You will notice the file numbers and size of the data tables do not have to
match, however since we have only 10 words available in our PLC to store the data,
we cannot read more than 10 words from the remote processor in this example.

3) You will also need to know the node number of the target PLC. Up to 64 processors
can run on this DH+ network, so we must specify which of the processors we want to
read data from.
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4) We need a way to trigger the message instruction if it's not being run in continuous
mode. (This is what the XIC is for before the MSG instruction). For this example,
we'll just use a timer to trigger the instruction.

5) We will need a workspace for the message instruction to be able to operate, just like
we need a workspace for a timer or counter to operate. This workspace will contain
status bits such as DN (done), EN(enable), EW(enabled and waiting), etc... The data
file we create will have the message (MG) data type (We'll do this later).

Writing the message instruction:

1) First we will add a timer to logic. The purpose of this timer will be to later trigger the
message instruction at periodic intervals. This timer will reset itself every time the DN
bit goes high. Each time the DN bit goes high, we will trigger the message instruction.
Therefore, the lower the preset of this timer, the more frequently the message
instruction will be triggered.

Timerusad to Timer used to
trigzer the message trzzer the message
mstraction nstraction
MEG_TMEDHN MEG_TME
T4:0 TOH
£ Timer On Delay RN
DM Timer T4:0
Time Base 00l —CDH ™ —
Preset 50=
Lomim 0=

2) Next, add the following rung for the message instruction. In the next few steps, we
will discuss how to configure this message instruction.

Timer used ta
trigzer the message

mstrction

M5G_TMRDH
T4 MG
1 E FeadWrite Message —(EN +——
DH Ceantral ? —DH—

Setup Soreen - ER—
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3) You can see the MSG instruction is asking for a control element. This is the
workspace we discussed earlier. This workspace has not been created yet. To create a
control file for message instructions, right click on the data files folder in the project
tree, and select 'new’.

4) File 9 is the next available data file, since 0 through 8 are already in use. You can see
this in the project tree. We will use data file 9 to store control elements for message
instructions. Since we only have one message instruction, we only need one element
in this file, however if you would like to create extra elements for later use, you can do
so at this time. We will set up file 9, name it MSGCONTROL, and will have the
Message data type. Create 10 elements as shown to allow for more MSG instructions
in our project. Press OK when finished.

Create Data File !

File: IEI
Type: IMessage j
Name: [MSGCONTROL

Dreszcription: II'-.-1_I,I hezzage Control File

Elements: |1 0 [k

5) This would be a good time to create the memory location we are storing data to once
we retrieve it from the target processor. As shown earlier, we will make this data file
21. It will be an i(N)teger data type, and it will be 10 elements in length. Right click
the data file folder again to create the new data file.

File: |21
Type: IInteger j
Name: [INBOX

Dezcrnption: IData FROMM the target processor

Elements: |1 0 [k
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6) Let's also create a data file that someone else in the classroom can retrieve data from.
The only thing we need to do with this data file is populate it with a value. Another

processor will be reading this value. Create the N30 file as shown:

File:
Type:
M arne:

Dezcription;

Elements:

|3EI
IInteger j

||:||_|TB|:|><

IThis file iz uged by other processzors

IEEI— [Lask:

7) When finished, your data file list will look similar to this:

=] Data Files

----- B Cross Reference
..... [ oo-output

..... [ 1 -mpPuT

..... [ s2-s1aTUS

..... [ B3-BMaRy

..... [ 14- TMER

..... [ cs5- counter
..... [ RE- coMTROL
..... [ w7 - INTEGER
..... [ Fa-FLOAT

..... [ mGa - M3GCoNTROL
..... [ mz1 - NBox

..... [ w30 - ouTBOX

8) Open the MGG9 Data File. You will see 10 elements in the MG9 file. Each of these 10
elements can be used to control a message instruction. We will use the first element

which is MG9:0.

(] LT | 1 ater

[ W7 - INTEGER
[ F&-FLOAT

@ M3 - MscconTH) | L
D N2 - B MEa:0 oo o 0 o0
[ nz0 - ouTBON
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9) You can drag MG9:0 onto the MSG instruction, or type it manually.

10)Next, go to the setup screen to configure the message instruction.

Timerused to

trigzer the messaze

mstmction
MEGE TMEDHN

T4:.0
1 LC
1 C

MEG

DH

Control

FeadWte Messaze

Miz=:0

Setup Soreen

| oy —
[ CERS—

11)First, let's configure "This PLC'. That is the PLC you are programming right now.
Remember that we are wanting to read data from the N30 file in the target, and we
created an N21 file in our PLC to store the data in. Let's just copy 2 elements for this
example. Since we are doing this over Data Highway Plus, channel 1A will be used.
Other channels can be used if data is to be retrieved over other networks such as

Ethernet or ControlNet.

This PLC-5

Communication Command ; |F'|_|:-5 Typed Read

Data Table &ddrezs: (K210

Size in Elements ;
Fart Murmber: I vI
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12)The target processor is the remote processor. Remember from our example that you
will be reading from N30:0 in the target processor (the first two elements). The node
number will be 52 for this example, and we are accessing this node over the local
network, versus going through a bridge to access a processor on a remote network.

Target Device

Data Table Address: |M30:0
Local DH+ Mode [Dctal:
Local / Remaote :

13)Next, let's populate N30:0 and N30:1 with data so the person reading your station has
something to look at. The N30 file has nothing to do with the way your MSG
instruction works in your processor. You are only populating these memory locations
for another station to read.

i File N30 (dec) - OUTBODX --

14)You are ready to download and test your work.

Advanced PLC-5  Page: 150



Custom Help Screen

For each application, one customized help screen can be created. This help screen can be
in many formats including text, html, and word document format.

Since there is only one custom help screen available per project, this example will use the
HTML format. Using HTML, we can create a local web page with links to other
documents. This makes this feature very useful.

For this example, we will create 3 web pages. A Main page called main.html, and two
other pages called pagel.html, and page2.html. The user will call up the main page from
RSLogix, and from the main page, the user can bring up page 1 or page 2.

1) The first step is to bring up a standard text editor such as windows notepad. This is
under Start | Programs | Accessories.

2) Now, you can copy and paste the following code into windows notepad:

<html>

<head><title>This is my main page</title></head>
<body>

<font size=5>This is the body of my Main Page</font>
<p><a href=pagel.htmI>Click here for page 1</a></p>
<p><a href=page2.htmI>Click here for page 2</a></p>
</body>

</html>

Your page will look like this:

i Untitled - Notepad =10l x|
File Edit Format Help
<html > ;I

<heads><title>This is my main page</titler< /head>

<hody >
<font size=5:This 1s the body of my Main Page</Tont:

<p=<a href=pagel.html=>CTick here for page l</ a=</p>

<pr<a href=pagez.html=C1ick here for page 2</az</p=

<fbud¥>
</ html =

=] 2
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3) Next click File | Save As from the menu bar in notepad.

&} Untitled - Notepad

File Edit Format Help

e (Y B
QpEn.. . Chrl+i
Save Chrl+5

Page Setup. ..
Prink, ..

Ckrl+P

Ezxit

iz my main page< titles<sheads

ﬁs the body of my Main Page</fonts>
cml=C1ick here for page lefas=</ p=

cml=C1ick here for page 2</a=</p=

4) The file will be called main.html on the main C: drive as shown. Be sure to set the file
type as All Files, then save your work.

Save in: I = Laocal Disk [C:]

x| & @& ek EE-

2%

Ea Inetpub

| M50Cache
1 Pragram Files
__|RECYCLER.

1 WINNT

D WlTemp

|| 3E6SWAP PAR,
™ arcldr. exe

|~ arcsetup.exe

I:I Documents and Setkings

FaUTOEXEC . BAT
= boat.ini

%] CONFIG.SYS
%] EVICOM.SYS
|%] EVRSI.SYS

__| System Yolume Information %] 10,545

%] MSDIOS.5Y5
TIMTDETECT . COM
%] ntldr

|| pagefile.sys

File narne:

Save as type:

Imain.html

Encoding:

Save I
Cancel |
P
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5) A similar procedure will be followed for Page 1 and Page 2. Click File | New in
notepad to create a new document.

6) Paste the following code into notepad:

<htmI>

<head><title>This is Page 1</title></head>

<body>

<font size=5>This is the body of Page 1</font>

<p><a href=main.htmI>Click here to go back to main</a></p>
<p><a href=page2.htmI>Click here for page 2</a></p>
</body>

</html>

7) Click File | Save As, to save pagel.html to the C: drive. Again be sure to select files
off All Types as shown below, and then click the save button.

2lx
Savein | = Local Disk (C:) ~| & ®ckE-
I:I Documents and Setkings QAUTOEXEC.BP.T
1 Iretpub =| boat.ini
_|MsOCache ] CONFIG.5YS
1 Program Files ] EVICOM,5YS
__|RECYCLER. EI EWRSL.EYS
__| System Yolume Information %] 10,55
] WINNT &1 rmain. htrol
2 wWlTemp %] MSDOS.5Y5
| IBESWAP PAR | NTDETECT. COM
|~ arcldr . exe ] rtldr
|~ arcsetup.exe || pagefile.sys
File narmne: Ipage'l htrnl j Save I
Save az hpe: ﬂl
Encoding:
S
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8) Again, click File | New in notepad

9) Paste the following code into notepad:

<html>

<head><title>This is Page 2</title></head>

<body>

<font size=5>This is the body of Page 2</font>
<p><a href=main.htmI>Click here to go back to main</a></p>
<p><a href=pagel.htmI>Click here for page 1</a></p>

</body>
</html>

10)Click File | Save As, to save page2.html to the C: drive. Again be sure to select files
off All Types as shown below, and then click the save button.

Save in: I =3 Local Dizk [C:]

Hiztary

i
@

by Documents

- « @& et E-

[:I Documents and Setkings
1 Inetpub

| MS0Cache

E3 Program Files
__|RECYCLER.

| System Yolume Information
| WINNT

[:I WiTemp

File name: I

Save as type: I Text Documents [ bxt]

Encoding: I,.-:-.,N5|

Led Lo Led

Save

Cancel
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11)You can now go back and modify the content of the pages, or even add pages so they
fit the need of your application.

12)Next, RSLogix needs to be configured so the user help feature knows what file to look
for. Open RSLogix, and then open the project (.rsp or .rss file) that you wish to link
this help information to.

13)In the project tree, expand the help folder as shown:

T® ATTIC.RSP ; =100 x|
=27 Project =
-2 Help
----- i Contents
----- i I=zing Help

----- 1 Using The Keyboard
----- 1 Inatruction Help
----- 1 Support and Training Help

----- 1 User Application Help

14)Right click on User Application Help.

Properties. ..

15)You are then asked for the location of the help file. This will be c¢:\main.html . You
can also browse for the help file. Click OK when the help file location is correct.

user Application Help X|

Help File Location:

Iu::"-.main.html

k. I Cancel Help Browze
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file:///E:/Documents/main.html

16)Now you can select user application help either from the project tree, or from the help

menu on the menu bar.

H RSLogix 5 Pro - ATTIC.RSP

File Edit Miew Search Comms Tools  Window | Help

EEIERELEC
_E”NDFDH:ES |ﬂ

|N|:| Editz |ﬂ |F-:|r|:es Dizabled H
Drriver; TCP-1 Mode : 2c

"% ATTIC.RSP - 10| x|

Conkents

IJsing Help

IUsing the Keyvboard

PLCS Instruction Help
Support and Training Help
Copw Prokteckion

Iser Application Help

17)Your default browser is now launched, and navigation should work correctly.

This 1s the body of my Main Page

Chcl: here for page 1

Clicl here for page 2
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Using the Project Compare Utility

Have you ever wondered if the project on your computer is the same as the project
currently running in the PLC? Or have you ever wondered what the differences are
between two PLC programs? The Project Compare Utility will help you determine the
differences between 1) Two projects on the hard drive, 2) A project on the hard drive
against a project in the PLC, or 3) Two projects currently running in different processors.

1) Click Tools | Compare from the menu bar to access the project compare utility. You
do not need to have a project open, and any open projects will be closed.

&' RSLogix 5 Pro

File Miew Comms | Tools Window  Help

J O = i | %l Options.. .

[OFFLINE ¢  Security .
= Campare. ..

|NF' Edits H Source Control Ukiliky..

Diriver: TLP-1 FackoryTalk Diagnostics...

2) Next, you can browse for a project on the hard disk, or upload a project from the PLC
for both the Base and Compare projects. For this example, we will compare two files
on the hard drive against each other to find the differences. These two files are on the
desktop, and are called dustnew.rsp, and dustold.srp (browse for projects)

fe EI

Compare Projecks

— Base Project

Mame: [C:\Documents and Settings\Administrator.D eskiophdustnew. rzp

Browse for Project on Dizk... |

IJpload Project... |

[pen from Sowrce Control Matabaze. .. |

— Compare Project

Mame: |C:\Documents and Settingz\administratorD eskiophdustold.rsp

Browze for Project on Dizk...

IIpload Froject... |

[pen from Sowrce Control [Matabaze. .. |

k. | Cancel | Help |
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3) Next, the compare utility needs to know what you want to compare. For this example,
we will leave this at default to compare everything. You can also check a box at the
bottom of the Compare Options screen so only the differences are shown in the results.
It is normal for data files to differ between projects, because the state of the 1/0,
Timers and Counters could be different depending on what part of the machine cycle
the program was uploaded. On this screen just press OK.

Compare Options

¥ Compare Praceszar [nformation

¥ Compare /0 Configuration

— Ladder Filez
Commaon Files: Show Other Files:
o @ LAD 2- TH2M ¥ Found in baze only
+ { LD 3-RCODP
v d@ LAD 4 - RCDOC Select Al ¥ Found in compare anly
 df LD 5-YSDP Clear Al v Tupe mismatches
LD B -YSDC
W LAD 7 - MASTER
—Data Files
Common Files: Show Other Files:
+ [ 00 - ¥ Found in baze anly
+ [N
v ez Select Al | ¥ Found in compare only
+ 74 3 i
oD Clear Al | ¥ Tuype mismatches
v [ RE
v [ N7 | W Farce files
[ Show Only Differences |n Project Tree
Cancel Help
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5) In the image below, you can clearly see what ladders have discrepancies between the
two projects. Ladder 3 and ladder 6. There are also some differences in the controller
properties. Let's double click ladder 3.

B3] e

|_:_|{:| Cantraller - Differences

----- W LaD 2 - TH201
iy

..... ¥ LaD 5. vsoP

----- LaD 6 - Y5
L

..... W LAD 3 - RCDDP
..... LAD 4 - RCDDC

----- L&D 7 - MASTER

..... )i Cantroller Properties
----- ﬁj 12 Configuration
=-{_] Program Files - Differences

6) The ladders are then placed side by side. Click the blue down arrow to navigate to the

first discrepancy.

T4

7) Look in the margin, and you will see the letters md. A legend at the top of the window
tells us that md has been modified. Can you find the difference between the two
rungs? An extra bit has been added to the new project.

md|  DUST - md|  DUST

md|  PROCESSOR md|  PROCESSOR

md|  FILTER | md| FILTER

md|  START md|  START

md|  PERMISSIVE md| PERMISSIVE

md E3:0 md B30
0002 md 1 E 0002 md ] E

md 2 md 2

md md

md md

md| | MAMIFOLD md

md| | DEIVE md

md| | MOTOR md

md 0011 md

md md

md 2 md

md = md

8) To navigate up or down through discrepancies between the two ladders, continue to
click the blue up or down arrows. To look at another ladder, close out of the window
that is open within the compare utility. You will be taken back to the project tree.
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Generating Compare Reports

9) Compare reports can be generated in a similar way that project reports are generated.
To access the report options, click File | Report options from the menu bar.

X File View  Windaw Help

Prink Preview

‘ [ Mew Compare... CErl+H
' Close
|:E Prink Yiew, . Chrl+P

Lokt Opkions. .

10)On the General tab, select the reports you would like to print.

General | Title, Header and Footer |

— Eeneral — Program Files
V¥ Title Page ¥ Program File List
¥ Processor Infarmation ¥ Program Files
¥ 1/0 Canfiguration ™ Ladder Shaws Orly Differences
™ | Channel Configuration
— Data Filez

¥ Compare Summary

¥ DataFile List

¥ Data Files

¥ Ewen/0dd Page Margins
[ Data File Shows Onlp Differences
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11)Click on the Title, Header, and Footer tab. On this screen you can configure your text
and bitmaps for the report. Remember, if you need to customize one of these options,
be sure to select User mode.

x

Genenal Tiie.H:n:hmannh:rl

ASLoga Tile
= s Pana ™ Heade Llser Headen!
% [Thle Page T Fools ppliizzaalfll —
Tile Page Typs Focker Type Heade Typa———
& FSLogi & FSlog F RSLogw Prarviews..
T User £ User e Select THe Bitmep

: = hore

e £ e bl Selext Focker Bimap

(o ] cwen |_mow | _bew |

12)Click the preview to see what your final report will look like.
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Printing Reports

Reports can be a useful troubleshooting tool for those who do not have access to
RSLogix, or those who prefer to troubleshoot from a hard copy of the program. Before
reports can be printed, the user must first tell RSLogix what reports are to be printed
(such as ladder logic or data files). After the reports are selected, each report can be
given special options (such as what ladders or rungs to print in a program file). Be aware
that even the smallest project can use a lot of paper if all reports are selected.

Note: If you are just wanting to print the current ladder, or a current data file, a report
does not have to be configured. Just use the print view feature (File | Print View), or
click the print ladder icon on the standard tool bar.

'H' RSLogix 5 Pro - ATTIC.RSP

File Edit Wiew Search Comms Tools  Window
[Cea@rmeo |
|OFFLNE 4 [#][NoForces  [4]

|N|:| Editz H |F|:ur|:es Digabled H
Drriver: TCP-1

Note: Reports may be configured while on line, but in order to print or preview a report,
you must be off line so data table values are not changing.

1) Click File | Report options from the menu bar.

'H' RSLogix 5 Pro - ATTIC.RSP

Fil= Edit “iew Search Comms Tools ‘Window Help

Mew, ., Chel+l ) | KD ||
Qper. .. ErHD

Prink Ve, ., Chrl+P .
Prink Presview hled .

=

Mode: Zo

Feport OpFions. ..
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2) Next, select what reports you would like to print. For this example, select all reports.
(We will just preview the reports instead of actually printing them.)

— Reports
— General — Special
v Title Page ¥ PID Configuration
¥ Processor Information ¥ MSG Configuration
v 1/0 Configuration ¥ Smart /0
¥ Channel Canfiguration ¥ Recipe
¥ Custom Data Maonitar
¥ Cross Reference [T | User, Defined Structures
— D ata Files —Data Baze
[v [Drata File List ¥ fddiess/Symbolz
V¥ Data Files ¥ Instruction Comments
V¥ tdemon Usage v Sumbol Groups
—Program Files———————— [~ Miscellaneous Layout Options
[ IRlcaiar Fle it ¥ Fit Program File List to page

¥ Program Files ¥ Fit Data File List to page

3) Now that all reports have been selected, let's look at the options that are available for
each individual report. On the left side of report options, you will find a configuration
tree. Click on Program files to see what options are available.

Report Options

*  Configuration

ﬁ; Frogram Files

..... [ DataFiles

..... Bl Memom Uzage
..... BY Cross Reference
..... [ Data Monitor
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4) By default, all rungs on all ladders will be printed. If you wish to select only certain

programs,

— Program Files

I-‘:"-LL j Range: [ie 5-9, 12 zelects rungz 5-9 and ming 12]
Frogram File _ Rungs -
v LAD 2 - MAIN - [10 Rungs) ALL
v LaD 3 -STAMDARD - [13 Fungs) ALL
[v LD 4 -WIEW - [8 Rungs| ALL
[v LaD & -BATHROOM - [2 Bungs) ALL
[v LaD E- COMPUTEREM - [9 Bungs) ALL
v LaD 7 - LAUNDEYEM - 28 Bungs) ALL
v LaD 8 -BEDROOM - (2 Bungs) ALL |
v L&D 9- PORCH - (3 Bungs) ALL
v LaD 10 - AwaY - (5 Bungs) ALL
v LaD 11 - FLASHER - [7 Fungs| ALL
v LaD 12 - FROMTROOM - [E Rungs) ALL
E LaD 13 - THERMOCFPLE - [6 Fungs) ALL j
Select &l Fles [Nezelect Al &+ All Files " Select Files

™ Use Program File view settings for report

If you wish to print only certain ladders, you must choose the 'Select Files' button.

" All Files

You can then select which ladders you wish to print. In the example below, Ladders 3
and 4 will be printed, and rungs 1,2,3,5,6, and 7 will be printed of Ladder 6.

Froagram File . Bungs
LAD 2 - MAIN - [10 Rungzs) ALL

W LAD 3 -STANDARD - [13 Bungz) ALL

v LAD 4 -WIEW - [8 Fungs) ALL
LAD 5-BATHROOM - [3 Bungsz) ALL

v LADE - COMPUTERRM - [3 Rungz f1-2.5-7
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You also have the ability to use the program's view settings for the report (found under
View | properties). This feature allows you to change the way the ladder is displayed on
your screen such as comments, colors, fonts, and bit display mode. Check this box if you
want the printout to reflect your view settings.

™ se Program File view settings for report
If this box is not checked, the report settings can be different than the view settings. If
the colors in your view settings will not print well on a black and white printer, it might

be a good idea to configure the print settings differently.

To change the ladder print settings, click 'Ladder Setup' in the configuration tree.

i.mn Colors

Now, configure how you want the ladder to print. The colors and fonts can be changed as
well. Remember, this screen is only used if you are not using the view settings for the
report.

Lacdde ieww
Rungs [~ Avddress Descriptions | [ Addiess Symbols
¥ Show Page Tites ¥ Show Dascriptions ™ Show Symibois
[¥ Show Rurg Mumbess =
W Shows Rursg Commerilz Aligrimeril El :I Symbol Orly
500 i % Symbols + Sddreszes
Comment Lires Linee[1:5F |5
aigment: [= == | widh 200 20
~ Bil Display Mods -
8 & Wend/Bil + m&mnl For Rung 0
it Adckess Foimat ol ] il
™ Singa Line  Spil Line - Disie [, Liew 2
L4
Mie . B30
™ Show 30 Instiuctions 0000 = l-_'—
[¥ Rung Wiapping &
[ Print Aubo Size i
& Desc 1, Line |
¥ Stat Spit Flungs On Hew Page Z Dasc 1, Lins 2
I™ Displare Yahae for Indirect Addiess . ;
& —0P
— Crass Reference Display . TR s
[v  Dispilay Output Crozs Aefierence for Inputs on Rung % Dest  #HTINTA)
[¥ Display Cioss Raferenca for Dutputs on Aung . Langth 1
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5) Next, Click 'Data Files' under Configuration.

-

Configuration
----- f} Froagrar Files

Bi Cross Reference
[ Data Manitar

6) Configuration of the data files report is very similar to the program files. By default,

all data files are printed. If you want only certain files to print, choose 'select files',
and put a check mark next to the files you wish to print.

on-

ouTPUT

[1-INFUT

52-

STATUS

-BIMARY

-TIMER

-COUMTER

- COMTROL

-INTEGER

CFLOAT

- RSVIEW

M10 - IOCOMFIG

IR IR K =]
I

B11 - I0COMNFIG

hd

Select Al

7) Next is the memory usage report. Occasionally, an RSLogix user will inadvertently
specify a timer such as T4:999, when he actually meant to specify T4:99. RSLogix

£+ &l Files " Select Files

will automatically expand the T4 file to include a thousand timers. This is a waste of
memory. The memory usage report will you locate files which are unnecessarily using

a lot of memory.

-

Configuration

----- _'E]: Prograrn Files

[ Data Files
Bl b4 emony U zage

Bi Cross Reference
[ Data Maritar

[ Recipe
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Configuration of the memory usage report is very similar to that of the data file report.
By default, all files are selected. To select only certain files, choose 'select files', and put
a pockmarked next to the files you want included in the report.

v 00-OUTPUT
1 IHEUT
S3TETATID
B3 EINARY
T4~ TIMER
CH - COUNTER

CCONTROL

N7 - IMTEGER

Fo - FLOAT

B9 REVIE W

AT TECAMES

B CIOCONFIG |

BEEEEEERRREES
a

Select Al [Nezelect Al

f* Al Files i~ Select Filez

8) For the cross-reference report, you can sort by symbols, or sort by addresses. If you
aren't using many symbols in your project, you may want to leave this setting at default
(sort by addresses). The cross reference report will help the user navigate through
logic by showing every location in logic each address is used.

— Crosz Reference Fange

% Sort by Address
™ Sart by Symbal

Files: [0 - |g99
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9) Custom Data Monitors can be used as troubleshooting tools when on line with the
processor. Although a printout of a custom data monitor would have limited use, you
do have the option to include CDM files in your report.

Iﬁ 0-DISCRETE
v 1 - MainkdatorF ail

Select Al [Nezelect Al

¥ Al Files i~ Select Files

Customizing the report

If you plan to keep the report, you want it to look professional. You can configure your
own title page, and a header and footer for every page. Your report can contain your own
text, and you own bitmap.

Since the configuration of all three options (title, header and footer) are the same, we will
just take a look at the report's title page.

Double click 'Title' under Layout on the left side of your page.

* |ayout

T

----- B Header
i [8 Footer
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RSLogix Title

& ,lﬁ ,l Bl Il |A| ! Default j

— Title Bitmap
i Mone
{* FS5Logix Logo
£~ User Defined

Bitmap File Hame:; Browse |

In the above example, you will notice that you don't have the ability to change the text
from RSLogix Title to your own title. If you want to customize the text, you must hit the
pull down tab, and change 'default' to 'user'. You can also define your own bitmap, and
browse to the file on your system.

Previewing your report

Since a report this large can use a lot of paper, let's do a preview to make sure the report
is going to print how we would expect. Click the Print Preview button.

Saveload Print Presvigm | Frint Help 0k Apply Cancel
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The report is generated. Notice that when you move your mouse over the preview, your
mouse pointer becomes a magnifying glass. Click on the report to zoom in. Click
again... And again... Notice there are 3 different zoom levels. The last time you clicked
the report went back to standard size.

RSLogix 5 Pro - ATTIC.RSP - 0] x|

[ext Fa | Frey Fg | TwoFage| ScaleUp | Scale annl Cloze ”Title Page

Page 1 30001  [APP [READ g

We are currently looking at the title page. From the pull down menu, choose 'Program
Files'.

Title Page j
Title Page
Proceszsar Info
10 Config
Channel Canfig
Program File List
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You see the JSR's in ladder 2. Click the 'Next File' to get to ladder 4. Remember, we
didn't include ladder 3 in the report. While within ladder 4, you can click next page and
previous page to view the entire ladder, or you can press the 'Two Page' button to view
both pages at the same time. You must be in the lowest zoom level for this to be an
option.

H R5Logix 5 Pro - ATTIC.RSP

Pages 1-2 40000  |&PP |READ g

The scale up and scale down buttons make the content of each page larger or smaller (not
the page itself). Take a look at some of the other pages you generated. See if the preview
is what you expected when the report was being set up.

On Your Own!

Open a project that is currently in use at your location. Configure the reports you would
like to see printed, and run a print preview.
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Appendix A -- Worksheets

The PLC-5 Processor Worksheet:

. . ] . . i
o T Dm:ﬂag @

“___/ 0000

Battery
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Memory Usage

Rack 0

Rack 0
tadule Group O todule Group 1

Group O

Group 1

Group 2

Group 3

05 07d

Group 4

Group &

4-Zlat Chassis Group &

Group 7

Addressing Multiple chassis

Local PLC-5 Chassis 2-5LOT ADDRESSING
18

/

m o
==K
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Addressing Quiz 1:

112 Rack | = 2 2
- |
] Yy
B H
Fack3 |
SMGO | 3 T8
1 Rack | I
I N
E s
G C
Fack 15 | & 5
SMGO |4 7 1 4
1 Rack | |
A | O =
Yy
Ly
F
A:
B:
C:
D:
E:
F:
G:
H:
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Addressing Quiz 2:

2

2" ¥ Q0

=

U
1/4 Rack |B| 5 5
] ]

F B
Rack &
SMG 4 |5
1/2 Rack | ™ 7 | B 3 5

] ] L~
A o ¢ !

Rack ¥
SME0 |
2 Racks | ™ 5] 3 2 4

_,T*J _ ] L~

E
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SubRoutine Worksheet

Ladder 2

Ladder 3

END

END

Ladder 4

Ladder 5

END

END
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