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Important User Information

This documentation, whether, illustrative, printed, “online” or electronic (hereinafter “Documentation”) is intended for use only as
a learning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Documentation
should only be used as a learning tool by qualified professionals.

The variety of uses for the hardware, software and firmware (hereinafter “Products”) described in this Documentation, mandates
that those responsible for the application and use of those Products must satisfy themselves that all necessary steps have been
taken to ensure that each application and actual use meets all performance and safety requirements, including any applicable
laws, regulations, codes and standards in addition to any applicable technical documents.

In no event will Rockwell Automation, Inc., or any of its affiliate or subsidiary companies (hereinafter “Rockwell Automation”) be
responsible or liable for any indirect or consequential damages resulting from the use or application of the Products described in
this Documentation. Rockwell Automation does not assume responsibility or liability for damages of any kind based on the
alleged use of, or reliance on, this Documentation.

No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software
described in the Documentation.

Except as specifically agreed in writing as part of a maintenance or support contract, equipment users are responsible for:
«  properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automation
or third-party provided instructions, warnings, recommendations and documentation;
«  ensuring that only properly trained personnel use, operate and maintain the Products at all times;
« staying informed of all Product updates and alerts and implementing all updates and fixes; and
+ all other factors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation is
prohibited.

Throughout this manual we use the following notes to make you aware of safety considerations:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

>

DL Ll  [dentifies information that is critical for successful application and understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you:

+ identify a hazard

+ avoid a hazard

* recognize the consequence

g ll

SHOCKCHAZARD RyIPYNN may be located on or inside the drive to alert people that dangerous voltage may be present.

e — Labels may be located on or inside the drive to alert people that surfaces may be dangerous temperatures.

> | P
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Before you begin

This lab assumes a basic understanding of RSLogix 5000 software.

About this lab

In this lab, you will see how Rockwell Automation has integrated safety products, features and functions into an environment that
allows effective and efficient programming for your safety needs. Parallel safety processing, dedicated safety tasks in the PLC,
certified safety function blocks and safety I/0 handling work together allowing you to achieve your safety goals in a much
simpler, straightforward manner.

This lab takes approximately 65 minutes to complete.

Tools & prerequisites
The following software programs, hardware, and files are required for use with this lab.
= Software Programs:
= RSLinx Classic 2.58 or later
= RSLogix 5000 Professional v19.01
= Hardware Devices:
= Compact Machine Solutions Demo Case

= Files required:

= Compac GuardLogix - CMSS_ Core_Demo.acd
= PanelView Plus 1000 - CMSS_Core_Demo.mer
= MSR57 - CMSS_Core_Demo.csf
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Getting Started

The ‘CMSS_Core_Demo’ ACD file should already be loaded. Please verify that the program is running and the case is ready for
the lab by performing the following:

1. Verify the seven jumper cables are attached as shown:
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@)
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© @ 02to 4

x:m AR, TERNEI: 03 tO 6
© DRSO 5 to 24VCOM

‘ . LIGHT CURTAN [

2. Set the potentiometer to 5 on the dial.

The potentiometer controls the speed of the motor. The value of 5 is well below the safe speed threshold configured in the
MSR57P.

3. Verify the MSR57P safe limited speed key switch is set to the RUN position.
4. Verify the K300 Drive Power key switch is in the ON position.

5. If the Safe Off pushbutton is flashing, release it.

6. If the Emergency Stop pushbutton is flashing, release it.

7. The red selector switch (Fault Reset) is flashing, cycle it from the counter-clockwise left position to the clockwise
right position and back to the left.

8. The green button (Safety Circuit Reset) is flashing; press it to energize the K300 safety enables.

The ‘K300 Status’ light should energize. The light indicates the K300 Safety inputs are energized. You should hear the
drive/motor energize, but the motor is not turning.

9. The yellow button (Start Drive Motion) is flashing; press it to start drive motion.
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Value of Integrated Safety

Compact GuardLogix is a CompactLogix with integrated safety, certified to be used in safety control systems up to SIL3
(IEC61508), CAT4 (EN954-1) and PLe (ISO13849-1). It performs all of the same functions as a standard CompactLogix in
addition to performing safety control. To achieve these safety ratings GuardLogix uses dual controller architecture (1002):

= The primary controller is in charge of standard and safety

= The partner controller runs only safety

The primary and partner controllers compare their safety task scan results. If they ever disagree, they will go to the safe state
(de-energized).

Single Program Editor for Safety and Standard Application

Compact GuardLogix is configured with a single software package, RSLogix 5000, simplifying your engineering efforts.
You create a single project to manage both your standard and safety code. All of the safety code is contained within the Safety
Task. It has the same structure as a standard task; but it is unique in that it is scanned in both the primary and partner
processors. .

1. Open the CMSS_Core_Demo.acd file on the desktop.

S_Care_Dema
Controller Tags
A3 Contraller Faulk Handler
----- [£3 Power-Up Handler
-5 Tasks
EI% MainTask.
Eﬂ; PO0_Compactiachine
-8 P01 _axis01Contral
BB P0Z_AxisDZControl
=% Po3_K300Contral
=B Po4_PF40Control
-8 POS_PF7OContral
#-L@ Perindic_1000
EEI--E@ Periodic_S0
=151 SafetyTask
g; SafetyProgram
----- [£3 Unscheduled Programs | Phases
+-[7 Mation Groups

A single project contains both the standard and safety code.
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2. Expand the SafetyProgram in the SafetyTask.

Controller Organizer

=51 Contraller CMS5S_Core_Demo
L@ Controller Tags

3 Contraller Fault Handler
LT Power-Up Handler
=5 Tasks

- MainTask

#-[& Perindic_1000

I [@ Petiodic_S0

..... RO0_Main

...... IE] RO1_CBSS_C0_01

...... - JBj| poz_kao0safeOFF

------ |E_'| RO3_SafekyResets

----- [T Urscheduled Programs | Phases

All of the safety code is contained within the Safety Task. It has the same structure as a standard task; but it is unique in
that it is scanned in both the primary and partner processors. The red bar under the routines and folders in the safety task

indicate these routines perform safety logic.

‘ @li’*lﬂl @I é{,llﬂl r‘)lﬁl IAxisDZ_Zone4a

Double-click R00_Main routine in the SafetyProgram.

ﬂ ,@|&|§J IE @l@l Qlal H |5&Er{a£anguage..,

o 8|

Path: | AB_ETHIP-14192 168.1.36\Eackplanehl

e

i I
Offline 0. 7 RUN LAl
Mo Farces b, :: gAKT q}
Mo Edits = M 1o
Safety Unlocked %2 i}

L= L= R P e KA R

M

ounter A InputiOutput & Compare A ComputeMath £ Movedogical & FileMise. A |

Conkraoller CMS5_Core_Demo
Controller Tags
-3 Controller Fault Handler

Sbed 1495

E] safetyProgram - RDO_Main

1] GB[e[m] [ gs o wf

=10/

.0 power-Up Handler
B3 Tasks

ISR

I CB MainTask,

I i 4@ Perindic_1000
I [ 38 Perindic_50
E| ﬁ SafetyTask

Jump To Subroutine —
Foutine Mame RO1_OBSS_00_01

ISR

| E-E8 SafetyProgram

# Program Tags
ROO_Main

5| ro1_oB8S_00_01
)| roz_k 3005 afecFF

Jump To Subroutine E—
Foutine Mame RO2_K300SafeOFF

ISR

E] RO3_SafetyResets
I:I Unscheduled Programs [ Phases
H I:I Mokion Groups
[+ Add-On Instructions

-3 Data Types (Enc)

Jump To Subroutine —
Routine Mame RO3_SafetyResets

—

-3 Trends
m-E3 1jo Configuration

P RO0_Main
SafetyProgram,

! =
|+ | R

Notice the Guard safety icon in the bottom-right side of the MainRoutine window, indicating you are accessing safety code.
Also notice the red labels on the instructions available in the safety task. These instructions are certified for use in the safety

task.
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4. Close the R0O0_Main routine.
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Safety Status Available in the Standard Application through Safety Tags

A special class of tag called a Safety tag is used within the Safety Task. The integrity of a safety tag is protected
because they can only be written to by logic within the Safety Task. However, Safety tags can be read in the Standard or
Safety Task. This eliminates the need to hardwire safety system status back to your standard control system.

1. Open the R02_Safetylndicators standard routine in the P23_SafetyStatus program with the Perioic_50 task:

Conkroller Organizer

2-£3 Controller CMS5_Core_Demo
- |@ Controller Tags

#- 23 Controller Fault Handler

-3 Power-Up Handler

=5 Tasks

51L& MainTask

- Periodic_1000

H% Periodic_50

C& Pz0_BatchContralapp

C& P21_DriveControldpp

C& P22_MotionCantralipp

2-£8 P23_SafetyStatus

] | 1 Program Tags

ROL_SafetyI0_FP
FetyIndicators
C& P24_SequentialControldpp
-1 safetyTask

-[23 Unscheduled Programs | Phases
-3 Motion Groups

-3 add-0n Instructions

-3 Daka Types

----- 3 Trends

[]---[;;ﬂ 110 Configuration

2. Scroll to rung 4 of the R02_Safetylndicators routine and hover your cursor over the
Point_lO:1:l.CombinedInputStatus tag.

[
CWES_Cycle_Inputs_PL
Point_IC:1 L. Combinedipput Status =Point_IC:5: 0 Data 7=
IE
' I
_ | Tag Element: Point_I0:1:1.CombinedInputStatus _I
Point_IC2:1.Combin Element Data Type: BOOL
—————¢[{Tag Data Type: AB:1734_IBGS_Safety3:1:0
Point_J: %1 Combip| Class: Safety
cOvane: 1
Eil
— Equal —
Source & CMSS_EStop DisgnosticCode
0 &
Source B 16363
CMES_LampTest
J1E
10
[

The safety class tag [Point_lO:1:1.CombinedInputStatus] is being monitored within a standard routine to control a standard
pilot light.
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3. Hover your cursor over the output tag [CMSS_Cycle_Inputs_PL ] on the same rung:

RETT
| 115 [ e[ o A [s o

[

CMSS_Cycle_jnputs _PL
Paint_|o: 1: L CombinedinputStatus =Pairt_|Cn 5 dafpata 7=
Tag: CMS5_Cycle_Inputs_PL
Daka Type: BOOL

Alias For: Point_I0:5:0.0ata. 7

A E
1L

Pairt_|C: 2. CombinedinputStatus
E

=
It Class: Standard
Vale: 0

Point_I0: 3L CombinedOutputStatus
i
aF(5
Eaill
— Enual —

Source & CMSS_EStop DiagnosticCode
0 &

16365

Source B

CM=S_LampTest

R02_Safetyindicators

d (=

4

Prior to safety PLCs users would hardwire the auxiliary contacts on all of their safety devices back to the standard PLC for
status information. This practice is obsolete with the GuardLogix because this status information is readily available for the

standard side of the application with the Safety Tags.

4. Close the R02_SafetyIndicators routine.
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Safety Configuration Management

In a GuardLogix safety system, all safety 1/O is distributed on either a DeviceNet or EtherNet/IP network. Safety /0
comes in either a block or point form factor. The Compact GuardLogix safety controller owns the configuration of
every safety 1/0 module in the system. All the configuration of Safety I/O modules is handled within the I/O Configuration tree
of RSLogix5000.

Since the I/0 profiles store the configuration data, a safety I/O module can be replaced with a module off the shelf and the
configuration will automatically be pushed down (unless you configure the application not to).

1. Ifitis not already open, open the CMSS_Core_Demo.acd file.

2. Inthe I/O Configuration tree, right-click the 1791ES-IB8XOBV4 PointStatus_Example module profile under the
1768-ENBT module and select Properties.

i Trends N
E'@ I} Configuration
E-EE 1768 Bus
B @ [2]1768-EMET}A ETHERMET_S2
E% Ethernet
----- 1791E5-IBEXOBY4) A PointStatus_example
----- ? 2097-VY31PROJA K300_N1 {0 Hew Modue...
----- Bl 1765-ENBT/A ETHERNET 52 Yo ——
&= @ 1734-AENTR/A Paint_IC e
-85 FoirtIO 6 Skt Chassis Copy ChriC
[ [0] 1734-AENTR 4 Point_TO 2 Paste Chrly
i [1]1734-1B85}A BES_Slot1 Delete Del
i [2] 1734-1B85}4 1BES_Slatz
I [3] 1734-0B85/4 0B85 _Slot3 Cross Reference  CrH+E
[ 4] 1734-1B5/C IBG_Slot4 |
[ [5]1734-0B8/C OBS_Slts Properfies Alt+Enter |
----- Bl, 1783-EMS05T/A STREOOD _ N
----- Bl PawerFlex 40-E PF40 IFHE
----- PowerFlex 70-E PFT
@l ri7 1&) RANACE CET f LI

All the configuration of Safety I/O modules is handled within the 1/O Configuration tree of RSLogix5000.

3. Select the Input Configuration tab:

Il Module Properties: ENBT (1791ES-IBSX0DBY4 1.1) - |EI|5|
Generall D:unnectionl Safet_l,ll Modulelnfnl Poit Cnnfiguratinnl PDrtDiagnost[s Input Canfiguration |]estDutpul 1 I 'I
Pairt Opetation Test Input Delay Time (ms)

Paint Di Paint Made

Type f;,,cnr: F(Jri;gy SOUrCE | off=0n | On-=Off
0 [single - 0 = Mot Used >|fMone | = =
1 = || Mot Used >|[Mone | = =
2 | Single - 0 Mot Used >|[Mone | = =
3 | = || Mot Used | Mone =] = 1=
4 | Single . 0 = |[Mat Used | Mone =] = 1=
5 L = || Mot Used =|[Mone = = =
B | Single - 0 Mot Used >|[Mone | = =
7 L = || Mot Used >|[Mone | = =

This profile includes the configuration of safety inputs, safety outputs, and test outputs. On this screen you configure the
behavior of the input points on the module.
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4. Select the Test Output tab:

Il Module Properties: ENBT (1791ES-IEBX0EY4 1.1) 0=

Connectionl Safetyl Modulelnfol Part Configurationl PortDiagnosticsl Input Configuratioj  Test Output ']utput 4 | ’l

Fairit Fairt kocle
0 [Pulze Test

Pulze Test

Mot Used

Mot Used

Mat Uzed

Mat Uzed

Mot Used

Mot Used

(e

||| & e =

Test outputs are used to pulse test the safety inputs to detect wiring faults. This screen allows you to configure the behavior
of the test outputs points.

5. Select the Output Configuration tab:

Il Module Properties: ENBT (1 791ES-IBESX0BY4 1.1} - |EI|5|

b odule Info I Port Configuration I Port Diagnostics I Input Configuration I Test Dutpul Output Configuration || h | 4

| Poirt Operation .

Pairit Pairit Made

Type

0 |Dual Mot Used

— -
1
2 |Dual Mat Used -
3 e
4 |Dusal Mot Used

— -
5 p—
6 |Dual Mot Used

— -
? e

Mate: All Safety outputs are dual mode anly.

This is the screen where the output behaviors are defined.

12 of 52



6. Click OK.

7. Right click on Controller Tags in the Controller Organizer and select Monitor Tags.

EI'S Controller CM55_Care_Demo =
03 Contraller Fa &1 New Tag... Chrl-H
L[22 Power-Up He -

-E3 Tasks | Mu:fnltor Tags {:g |

-3 Motion Groups Edit Tags

-3 Add-On Instructi verify

-3 Data Types Export Tags. .

----- [T Trends o

EI@ I/ Configuratiorn Print 3

£ 1765 Bus

=- @ [2] 1765-EMET/A ETHERNET _52

: EE-.'EE Ethernet

q;j 1791ES-IBEX0OBY4/A PointSkatus_example

B zoo7-wEiPROfA K300_M1

E 1763-EMET/A ETHERMET_S2

= 1734-2ENTR4 Poink_I0 -

8. Enter poin the tag filter:

# Controller Tags - CMSS_Core_Demo{controller)

Scope: I@EMSS_EDrE_DElj Show: |2l Tags
| Mame -2| | Yalue Oata Type ﬂ H
[H-CMS5_Potentionmeter 24320 Decirmal INT ’
[F-C52 |nterpolation L COORDIMATE_S
[F-Paint_l0:1:1 L AB:1734_[BES_S J
[F-Paint_|0:1:0 L T 881734 [BES:0: - J
4 | ¥ [\ Monitor Tags £ Edit Tags / ||4] | [
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9. Expand the tag PointStatus_example:| to view all the tags created for this safety I/O module:

ontroller Tags - CM55_Core_Demo(controller)

Soope: I@CMSS_Eore_Da vl Shaw I.QII Tags V| I W, po

=10l x|

=

D escription ﬁ ”

|

ame ==& | Value | Forc® [ Swle | Data Type Class
I [=-PairtStatus:_axarnple:l Hocal [facal ABITIIES_|BS<0BE Safety2:0 |Safety
y ode i} Decimal BOOL Safety
—PointStatuz_example:|. ConnectionF aulted 1 Decimal BOOL Safety
—FointStatus_example:|. PtO0D ata 0 Decimal BOOL Safety
—PuointStatus_example:| Pt010Data i} Decimal BOOL Safety
—PointStatus_example:l P20 ata i} Decimal BOOL Safety
—PuointStatuz_example:l P30 ata 0 Decimal BOOL Safety
—PointStatus_example:|. Pt040ata 0 Decimal BOOL Safety
—PointStatus_example:|. P05 ata i} Decimal BOOL Safety
—PointStatuz_example:l PHOED ata i} Decimal BOOL Safety
—PointStatusz_example:l P70 ata 0 Decimal BOOL Safety
—PaointStatus_exanmple:| PHO0InpUtS tatus i} Decimal BOOL Safety
—PointStatus_example:| P01 InputStatus i} Decimal BOOL Safety
—PointStatuz_example:l PH2InputStatuz i} Decimal BOOL Safety
—FointStatus_example:]. PEO3InputStatus 0 Decimal BOOL Safety
—PuointStatus_exanmple:| PHO4InputStatus i} Decimal BOOL Safety
—PointStatusz_example:l. PH5InputStatus i} Decimal BOOL Safety
—PointStatuz_example:l PHOEInputStatuz 0 Decimal BOOL Safety
—PointStatus_example:| PEO7InputStatus 0 Decimal BOOL Safety
—PointStatus_example:| PHO00utputStatus i} Decimal BOOL Safety
—PointStatuz_example:|. PO OutputStatus i} Decimal BOOL Safety
—PointStatusz_example:] PHO20utputStatus 0 Decimal BOOL Safety
—PaointStatus_example:| PrO30utputStatus i} Decimal BOOL Safety
—PointStatus_example:| P04 0utputStatus i} Decimal BOOL Safety
—PointStatuz_example:|. PHOS0utputStatus 0 Decimal BOOL Safety
—FointStatus_example:|. PEOEOutpUtSEatus 0 Decimal BOOL Safety
—PointStatus_example:| PHO7OutputStatus i} Decimal BOOL Safety
—PointStatus_example:l Muting035tatus i} Decimal BOOL Safety
—PointStatuz_example:l Muting075tatus 0 Decimal BOOL Safety
—PointStatus_example:l. DutputPawerStatus 0 Decimal BOOL Safety
—PuointStatus_example:| InputPowerStatus i} Decimal BOOL Safety

4 [+ [\ Monitor Tags £ Ecit Tags [

|L«d

o

After the safety IO module is configured, the appropriate safety class tags are generated. The input tags for this combo /0
module include input data and varied status tags.

For DeviceNet Safety I/0 modules, this means there is no 1/O mapping or scanlist configuration needed as there is with
standard DeviceNet nodes. All configurations of the safety modules are handled in RSLogix 5000, eliminating the need for
RSNetWorx for DeviceNet software.

10. Close the Controller tag window.
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Ease of Use — Safety-Related Code

If you write bad safety code, the end result could be a dangerous machine. Writing simple, easy-to-understand safety code that
has been tested and validated is imperative when using a safety PLC.

Fortunately, writing safety code in a GuardLogix controller is simple. You are likely already familiar with the Logix5000 editor.
Logix5000 has certified Safety instructions that monitor and control safety devices so you don’t have to write your own. Typically
code that turns things OFF is much simpler than the code that runs the machine/process. Turning things OFF is easy. Turning
things ON is hard.

The most critical aspects of proper safety code include the following:
= Make sure that a manual action is required to restart.
= Make sure the outputs go to the safe state (logically LO) when any of the interlocks are inactive.

= Make sure it is clear and legible.
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1. Ifitis not already open, open the CMSS_Core_Demo.acd file and

2. Go online with the controller;

f& RSLogix 5000 - CompactGLY_L45S in CMSS5_Safety,

File Edit %iew Search Logic Communications Tools

al=|E| & &) <]

ffline « [ RUM

L
l‘Jo Forzes | Go Online P | qP
Semremn e

Safety Unlocked Download i

Controller Organizer

Program Maode i

3. Call up the safety routine named R02_K300SafeOFF:

E1-£3 Contraller CMS5_Core_Demo
A Controller Tags

(23 Controller Fault Handler

-[27] Power-Up Handler

5] Tasks

1-CA MainTask

#1-54® Perindic_1000

(135 Periadic_50

B2 SafetyTask

E& SafetyPrograrn

. Program Tags

ROO_Main

Open I
S
‘[0 Unscheduled Programs | P
Cut Chrl+2
[e-[23 Mation Groups - i
-3 Add-on Instructions Copy Crl+C
[-[C3 Daka Types E Paste Chrl+y
""" [T Trends Delete Deel
E]---Eﬂ 1} Configuration
[&f  verify
Cross Reference  Chr+E
Browse Logic.. . Chrl+L
Print 3

Expork Routine. ..

Propetties Alt+EREer
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There is a set of instructions designed specifically to control safety functions. In the K300 safety routine, two of them are used,
the DCS and the CROUT.

DCS stands for Dual Channel Stop. This instruction monitors the Emergency Stop button labeled Safe Stop and controls its O1
output accordingly.

4. Press the Safe OFF button (top E-Stop button) and note that the DCS output in rung 0 goes LO:

DCs
— Dwal Channel Input Stop —
LS CMES_MSRST_SafeStopf H001 —
Safety Function EMERGEMCY STOP
Input Type EGLIM ALEMT - ACTIWE HIGH  —(FP —
Dizcrepancy Time (Mzec) 250
Restart Type ALTORMATIC
Cold Start Type ALTOMATIC
Channel & CMSS_MSRSY_K300SateOFF _cha
=Paint_|C: 2L PO0Data=
0

5. Pull the Safe OFF back out; the DCS output goes HI due to the AUTOMATIC restart parameter:

Qs
— Dwal Channel Input Stop —
DCs CMSS_MSRST_SafeStop IO De=
Safety Function EMERIGEMCY STOP
Input Type EGUINALEMT - ACTWE HIGH | FP—
—

Dizcrepancy Time (Maec)
Resztart Type ALUTOMATIC
Cold Start Type o

Channel & CMSS_MSRST_K300SafeFF _cha
=Paint_I0: 2 L FO0Data=

The DCS output tracks the device because it is configured for AUTOMATIC restart.
Question: What instruction would you use if your safety device was single channel?

The answer is an XIC (Examine ON). The DCS and the rest of the new safety instructions are used with Dual channel
devices. They ensure that the dual channels are in sync. If your safety system is single channel, you just use the Boolean
instructions.
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Manual Reset

6. Press the green reset pushbutton [note that Circuit_Reset_safety input goes HIJ:

Circuit_Reset_safety NS _Safety2 CMES_MERST_SafeStop.01  CMWMSS_EStop 01 K300_Safe_OFF FP CMSS_Estop_OutputEnsble2
1 _—L CMS EE——-— e e e =

CMES_Estop_OutputEnable

When the Safe OFF was pressed, the CMSS_MSR57_SafeStop.01 tag dropped out the safety output in rung 1. When you
pulled out the Safe OFF, the motor did not restart even though the DCS output went HI automatically. Safety standards
typically require that the machine does not restart automatically when the guard returns to the active state. To meet this
requirement, a simple interlock rung is used. A simple seal-in and ONS instruction ensure that the output enable not return
HI unless there is a LO to HI transition of the Circuit Reset.

7. Press the flashing yellow button to start drive motion.

Safety Output Interlocks
The CMSS_Estop_OutputEnable? tag drives the actuate parameter in the CROUT instruction:

CMSE_EStop. o K300_Safe OFF FP [ CMSE_Estop_ OutputEnable2
e E—
CROUT
Configurakle Redundant Output
CROUT W300_Safe OFF 0 =
Feedback Type POSITVE
Feedback Reaction Time (Mzaec) 250 Q2=
Actuste CMSES_Estop_OutputEnableDelay
1 &~ FP—
Feedback 1 CMSE_Banana_Jack_IM2
=Poirt_IC0: 1 PIO2Data=,
1 &
Feedback 2 CMSZS_Banana_Jack_IM3
=Point_IC0:1 | PO3Data=,
1 &

The output_enable2 tag is used is used to provide actuate for the CROUT instruction. The CROUT instruction does the
same thing as a safety relay. If actuate drives the CROUT outputs Hl, the positive feedback (In this example) requires the
feedback to follow within 250ms.

Right now everything on the CROUT should be HI, the internal tags and the two outputs; O1 and O2.
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10.

11.

12.

Press the Safe OFF button and observe that actuate goes LO.

This drops out the outputs, which in turn causes the feedback to follow LO. The outputs of the CROUT instruction control
the physical safety output(s) within your zone. The physical outputs of our zone in this demo case are the K300 Safe
Torque OFFs. Note that the K300 status light, which monitors the Safe Torque OFF inputs, is de-energized.

The code that determines if the safety inputs are OK may be more complicated than shown here, but controlling the safety
outputs is normally this simple.

The delay gives the K300 drive time to drop its safety enable signal before the CROUT drops the K300 Safe
OFF inputs. This generates a STOP versus an ABORT when Safe OFF is pressed.

Pull the Safe Off push button back out.

Press the flashing green circuit reset button.

The safety circuit has been reset, the CROUT outputs are energized, and the K300 status light is energized because the
K300 Safe Torque OFFs are now HI.

Press the flashing yellow button.
You can likely hear that the motor is energized, but motion start is required before the motor will spin. Safety and motion
are separate functions. Circuit reset energizes the safety outputs, but that has no affect on whether or not motion is allowed
to start.

Close the R02_K300SafeOFF routine.
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Certified Safety Instructions

Over 50 certified safety instructions are available for use within the safety task. This is a subset of the total instruction list
available in RSLogix 5000. A core safety principle is to keep safety code as simple as possible. The certified instructions help
keep the code simple. Complex math and program control instructions are unavailable in the safety task due to the complexity
they could inject into the safety code.

1. Open the R00_Main standard routine within the P00_CompactMachine program.

E-£5] Controller CMSS_Core_Demo -]
A Controller Tags

-3 Controller Faulk Handler

----- [T Power-LUp Handler

B3 Tasks

EI@ MainT ask.

E’Eﬂ PO0_CompactMaching

Open .r\f

Cuk Chrl43
Copy Chrl+C
Paste Chrl+y
Delete Del

w08 PO1_Axis01co
- 08 P02_Axis0ZCO [ vy
c
E

708, P03 _K300Can!

]--Eﬁ; PO4_PE4DCHNI Cross Reference CHHE

#-C8 PoS_pF70Can

[]--f@ Periodic_1000 Browse Logic, .. Chrl+L
- Perindic_50 PFint »
=l SafetyTask
E’ﬂ afetyProgran Export Foutine. ..
q Program T
Eﬁ ROO_Main Properties Alt-+HEnter

JEj) ro1_oBas_o0_ol

(23 Maotion Groups
@[3 Add-0n Instruckions -
fia]

2. On the Language Elements toolbar, select the File/Misc. tab.

e
I @ Path [CM5_Case\152.168.1.36\Backplansh0" ~| ﬁ|

ﬂ |—|||E|-|||E||| FQLlFSClCDF’IFLL|QUEISRT|STDISIZEI EF'Sl
a| v 5 Favortes £ Add-On £ Alarms Bt A Timer/Courter A InputiOutput £ Compare A Computemdath MovelLogice h FileMisc. £ F|

o 1 =3 e e

—

For example, there are nine (9) instructions available within the File/Misc tab for standard routines.
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3,
4.

5.

-l Controller Tags

l 13 Contraller Faulk Handler

------ i [Z3 Power-Up Handler

=- {l_q Tasks

-8 MainTask

L@ Perindic_1000

#-L@ Perindic_50

=3 fl*_] SafetyTask,

=8 ’ﬂ SaFetyF‘ngram
| Program Tags

RO0_PMain

Close the R00_Main standard routine.

=N 'E] Controller CMSS_Core_Dema

Open the R00_Main safety routine in the SafetyTask

J5 ro1 “oBa:|__ Open I
------ B roz_kanoc ¥
Zuk Chrl 4
------ . [8) ro3_Safe N '

----- [£3 Unscheduled Prog Copy Chrl+C
-3 Mation Groups B Paste Chrl4-y
-3 Add-on Instructions Delete Dl
-7 Data Twpes

----- [T Trends Yerify
- 10 Canfiguration Cross Reference  Chrl+E
Browse Logic. .. Chrl+L
Prink
Export Routine. ..
Properties Alt+Enter

On the Language Elements toolbar, select the File/Misc. tab.

6.

A e =] )

1|>|\ Favortes A Add-On A4 Safety £ Bit A TimerfCounter A ImputiOutput 4 Compare & ComputeMsth £ Movelogical

There is only one (1) available within the same tab for safety routines, the COP instruction.

Close the R00_Main routine.

B FileMisc. a
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Safety Input Instructions

Under the safety tab, you will see a set of instructions developed to control specific safety functions. We will begin by focusing on
the safety input instructions. The base instruction is DCS (Dual Channel Input Stop) is typically used for devices that STOP
safety outputs, for example, an Emergency Stop button.

To summarize, the DCS instruction monitors dual channel devices and sets the output when both channels are in the active state

(HI), and proper restart actions are completed. If the channels are not equivalent for longer than the discrepancy time, a fault is
declared.

Many of the other safety input instructions simply build on this base functionality.

1. Open the R01_OB8S_00_01 routine in the Safety Task:

=53 Controller CMSS_Core_Demo
Controller Tags

-3 Controller Fault Handler
2 Power-Up Handler
=5 Tasks

-C& MainTask

#-(& Periodic_1000
=-0® Periodic_50

Eﬁ SafetyTask
Eﬂ SafetyProgram

01

B Roz_k3005al =OFF | Open "
I

JBj no3_safetyResets

o 3 Unscheduled Programs | PE ‘X’ e Chrb+x
-2 Mation Groups Copy ChrH-C
-3 Add-0n Tnstructions 2 Pasts ChrlY
E-E3 Data Types Delete Del

----- 3 Trends
[]---Eﬂ I/ Configuration @ Werify

Cross Reference  Crrl+E

Browse Logic. .. Chrl+L

Print 4

Export Routine. ..

Properties Alt+Enter

2. Select the Safety tab on the language elements toolbar:

ﬂ H ‘l I | (= | FPM§| Eﬁ!ﬂ!l RDUTl RIH‘| pEE”ml DIH‘| L ‘l THR§| ':"35‘|':":5]| E%ul E%ml Eﬁnl ncndlsnnllTsnulTssnl Fsagl TEHF*ﬁl E'Z"-']l ﬂ
4 | » [ _Favori... Add-0n Safety Al Bit Timer!... A Inputi.. A Compar.. A Compot.. 4 Movell.. A FileM.. £ Progr.. £ Metal. |

Under the safety tab, you will see a set of instructions developed to control specific safety functions. We will begin by
focusing on the safety input instructions. The base instruction is DCS (Dual Channel Input Stop). It is typically used for
devices that STOP safety outputs, for example, an Emergency Stop button.
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3. If not already online, In the Online toolbar, change the controller mode to Online by selecting Go Online.

fz RSLogix 5000 - CompactGLE_L455 in CMSS_Safety

File Edit %iew Search Logic Communications Tools

al=|E| & &) <]

Offline . ™ RUN e
Mo Forces G0 Online M. q}

Mo Edits —

Safety Unlocked Download i

Program Maode

4.  Select Yes to any prompts.

5. Open the 1734-IB8S_Slot2 Properties dialog box.

E1-E5 T} Configuration

=80 1768 Bus
=~ @ [2] 1766-EMET /& ENBT
Ea?a Ethernet
@ 1791ES-IBEROBY 4 A PointStatus_example
- ﬂ 2097-¥31PROM K300_N1
- E 1763-EMNBT/A ENBT
Eg 1734-AEMTR & Poink_I0

-3 Pointlo & Slok Chassis

ﬂ [0] 1734-AEMTR/A Poink_I0

[1] 1734-1B854 IBSS_Slotl

[3] 1734-0BE5 /8 OBGS_Slok3
[4] 1734-168/C 186_Slot4
[5] 1734-0B6/C OBG_Sloks

6. Select the Input Configuration tab:

Module Properties: Point_I0:2 {(1734-1B85 1.1)

Infa I Input Configuration I TRzt Output

Mame: IIBSS_SIOt2 Maodule Mumber: |2 'I
" Safety Metwork I—
= e 3691_0436 9DED . |

LI 3/15/2010 3:38:08.93 P

=101x]

General Connectionl Safet_l,ll tadul

Type: 1734-|B8S 8 Paint 24
endor: Allen-Bradley
Farent: Faint_|0

Description:

r~ Module Definition

Series A Change ... |

Fievision: 1.1

Electronic Keying: Compatible kodule

Configured By: Thiz Contraller -
Irpust Doatar Safety

Outpt Data: Test

Input Status: Combined Status-Power-huting LI

Status:  Running 0K I Cancel Ay Help
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7. From the Input Configuration tab change the Point Operation for input channels 2 and 3 to single-channel mode.

Module Properties: Point_I0:2 {1734-1IB8S 1.1) =] ]
General Connectionl Safety I Module Infa  Input Configuration™ | Test Output %
Pairt Operation Test Input Detay Time (ms)
Fairt Pairt Modle
Type PG - Source | ot =0n | On-~0ff
0 |Ssingle T 0 | satety [ rare ] 0= 0=
- || Safety =] Mone =} 0= 0=
Single v 0 «| Safety Pulse Test =|0 Jad = 0=
T || Safety Pulze Test |1 Jhd 0= 0
N 100 || Safety x| Mare | 0z 0
5 1 - || satety | rare ] = 02
E | Single v 0 = | Safety =] Mone =} 0= 0=
7 i - || Safety | Mone =} = =
Input Emmor Latch Time: I 10003: ms
Status:  Running 0K I Cancel | Apply | Help |

To show the features of this instruction, we need to change the configuration of the EStop channel pair from Equivalent to
Single. This allows the DCS instruction to check for discrepancy rather than the safety |0 module.

8. Click Apply > Yes > Yes at the prompts
9. Press OK to close the Module Properties dialog box
10. Cycle the flashing red selector switch on the demo case

11. Locate the DCS instruction on rung 0.

Lzs
—— Dual Channel Input Stop h
[ CMES_EStop O =
Safety Function EMERGENCY STOP
Input Type EQIIWALENT - ACTIVE HIGH  HFP3—
Dizcrepancy Time (Msec) 250
Restart Type AUTOMATIC
Cold Start Type ALTOMATIC
Channel & CMSS_EStop_Channel&
=Poirt_|C; 2 PEI2Data=
1 &
Channel B CMES_EStop_ChannelB
=Paint_|C: 2] PtO3Data=
1
Input Status  Point_1O: 2L Combinedinput Status
1 &
Reset Fault_Reset_Satety
0 |

24 of 52



12. Press the EStop labeled Emergency Stop (lower) on the demo case.

D=
—— Dual Channel Input Stop —
L= CMSS_EStop {01 53—
Safety Function EMERGEMCY STOP
Input Type EQUIMALEMT - ACTIVE HIGH (FP 23—
Discrepancy Time (Msec) 250
Restart Type ALTOMATIC
Cold Start Type AUTOMATIC
Channel & CMSS_EStop_Channeld
=Pairt_1C: 2| PHO2Data=
0 &
Channel B CMSS_EStop_ChannelB
=Pairt 1002 PHO3Data=
0 &
Input Status  Poirt_10: 21 CombinedinputStatus
1 %
Reset Fault_Reset_Zafety
0 &

13. Release the lower Emergency stop button on the demo case.

When you cycle the Emergency Stop button on the demo case, notice that the output O1 simply follows the state of the
button.

14. To simulate a discrepancy fault, press the E-STOP WIRE OFF button on the demo case:

v % ) o

Channel B of the Emergency Stop button drops out (input 3 on the IB8S in slot 2):

E-stop
= —/ /’

12

T2 _l

T3

sinking

sindu| Ayajes
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15.
16.

17.

18.

19.
20.
21.

D=
— Dwal Channel Input Stop —
D= CMESS_EStop  HIO1 23—
Zafety Function EMERGEMCY STOP
Input Type EQUMNALENT - ACTIVE HIGH EIFPe=
Dizcrepancy Time (Mzec) 250
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Channel & CMSS_EStop_Channeld
=Point 12 PH02Datas
1 &
Channel B CMSS_EStop_ChannelB
=Point_IC: 2 PH0EDatas
0 &
Input Status Paint_10: 2 Combinedinput Status
1 &
Reszet Fault_Reset_Safety
0 &

The channels are now diverse, and if they remain diverse until the 3 second discrepancy timer expires, the DCS declares a
fault.

Release the E-STOP WIRE OFF button on the demo case.

Cycle the flashing red selector switch to reset the fault on the DCS instruction.

The fault remains until the wire OFF is repaired, and the fault reset is cycled.

Cycle the Emergency Stop button (flashing).

Notice that the DCS output O1 does not go HI until the Emergency Stop button is cycled to prove that the fault has been
fixed.

To summarize, the DCS instruction monitors dual channel devices and sets the output when both channels are in the active
state (HI), and proper restart actions are completed. If the channels are not equivalent for longer than the discrepancy time,
a fault is declared.

Many of the other safety input instructions simply build onto this base functionality.

Go back to the IB8S_Slot2 and configure inputs 2 and 3 as Equivalent. Verify that the discrepancy time is
configured for 3000ms.

Click Apply > Yes > Yes at the prompts.
Close the IB8S_Slot 2 module properties window using OK.

Cycle the flashing red fault reset selector switch.
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Safety Output Instructions CROUT

There actually is only one (1) safety output instruction, CROUT. That is because as far as the controller is concerned, it
simply energizes two (2) outputs and monitors feedback. That happens to be exactly what safety relays do as well. Essentially,
the CROUT has the same functionality as a safety relay. When the outputs are commanded HI the feedback is expected to
follow within a configurable reaction time. If the feedback ever switches unexpectedly, the CROUT instruction faults.

1. If not already open, open the R01_OB8S_00_01 safety routine:

=3 Controller CMS5_Core_Demno
i Controller Tags
[£3 controller Faulk Handler

=5 Tasks

L& MainTask

@ Perindic_1000

@ Perindic_s0

Bl SafetyTask

: Eﬁ SafetyPraogramm

4 Program Tags

1 roo_mMain

5[ a1

1= ROZ_KanmSafeoFF|  Open

3'7

X cut Chrl+3
(-3 Motion Groups Capy Chrl+C

-3 Add-0n Instructions B Pate e+
-3 Data Tvpes Delete Del

----- 3 Trends
[]---Eﬂ /0 Configuration E‘f' Werify

Cross Reference  Crrl+E

Browse Logic. .. Chrl+L

Prink 4

Export Routine. .,

Properties Alk+Enter
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2. Scroll to rung 2 where the CROUT instruction is located.

3. Press the flashing green fault reset button to energize the safety outputs.

ROUT
Configurable Redundant Cutput
CROUT CROUTY O =
Feedback Type POSITIVE
Feedback Reaction Time (Msec) 250 O =
Actuste CMES_Estop_OutputEnable
1 &{FP—
Feedback 1 Point_IC: 11 PtO0Data
1 &
Feedback 2 Point_IC: 101 P01 Data
1 &
Input Status Pairt_|Cc1: L CombinedinputStatus
1 &
Output Status Point_1C: 3L Combined OutputStatus
1
Reset Fault_Reset_Safety
0 &

CMSS_Banana_Jack_OUTO
CMSS_Estop_OutputEnakiel =Puoint_I0: 30 PHOOData=

E———
CMSS_Banana_Jack_OUT1
=Poirt_IC: 30 P01 Dt

0

This CROUT instruction is being used to drive Safety Outputs O0 and O1 on the white banana jacks. We have already
connected cables from those outputs to safety inputs 10 and 11 on the yellow banana jacks. These are the feedback signals
for the CROUT. Since the instruction is configured for POSITIVE feedback, the feedback is LO when the outputs are LO
and HI when the outputs are HlI.

4. Pull off the banana jack cable going to 10 on the 1734-IB8S module to simulate a feedback fault.

1734-1 om
18 2 13

L~
—_
| (—
l
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If either of the feedback signals unexpectedly drops out, the CROUT will fault. Why did Feedback 2 also go LO? Because
when the instruction faulted, the outputs were dropped out. This causes both feedback channels to drop out as well.

In summary, the CROUT instruction duplicates the safety functions of a safety relay, controlling dual outputs and monitoring
up to two (2) feedback channels.

Re-attach the banana jack cable to 10.

Cycle the red fault reset to clear the fault.

Press the green circuit reset button to turn the CROUT outputs back on.
Press the flashing yellow button to start drive motion.

Close the R01_0B8S_00_01 routine.
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Safety Performance without Sacrificing Productivity through Diagnostics

In this section you will learn about the diagnostic features of a GuardLogix safety system that will keep your safety system up
and running.

CIP Safety Diagnostics

CIP safety connections are between the safety controller (CompactGuardLogix) and safety 10 modules (PointGuard). The
status of each safety connection is a ‘ConnectionFaulted’ tag that can be easily monitored by your code and displayed on an HMI
for your maintenance personnel.

1. Pull the Ethernet cable out of the 1734-AENT:

Pulling the Ethernet cable breaks all three safety |0 connections.

2. On the PanelView Plus, select ‘IB8S-Slot1’ by pressing on the point icon below the text (circled below):

Each of the three safety 10 faceplates indicates a fault.

Select the yellow flashing alarm bell:

fr ki ‘

The error is a connection Fault.
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4.  Select the [?] on the right hand side of the menu bar.

@

The probable cause is that the safety connection between GuardLogix controller and module has been broken.

5. Re-insert the Ethernet cable (top port).

When the cable is re-inserted, notice that the motor does not restart automatically.

Information: After the CIP safety connection is re-established (be patient, the red fault reset switch will start flashing when
the connection is re-established), the connection faults clear on the faceplate(s)

6. Close the 1734-1B8S slot 1 window:

7. Cycle the red flashing selector switch.

All the faults clear. The only remaining issue on the HMI is 1734-IB8S slot 2. It is flashing because demand
reset is required to clear demands on this faceplate. Select this faceplate and press ‘demand reset’ if you
want to clear this indication.

8.  Press the Flashing green fault reset button to restart the motor.

9.  Press the flashing yellow button to start motion

A manual reset is required to restart the motor because the safety output interlocks were logically dropped out due to this
fault.
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Safety Input Diagnostics

From a safety perspective, it is critical that a safety input operates properly when a demand is placed on it. This is typically
accomplished using redundancy and diagnostics. Redundant channels allow you to tolerate a single fault, and diagnostics allow
you to detect that fault and keep your machine from restarting with that fault.

Traditional safety systems consist of a safety relay with multiple safety input devices wired in series. There is little wrong with
this from a safety standpoint because a safety relay has redundancy and diagnostics, but it leaves much to be desired from a
monitoring standpoint, which can adversely affect availability.

Many customers add a third contact and wire that back to a PLC so they know which safety device has a demand placed on it.
But the third contact does nothing to help in the event of an actual wiring or device fault.

By wiring each individual safety input to a separate input channel in the traditional PLC fashion, you can provide granular
diagnostics for your operators and maintenance personnel. If the machine stops, HMIs can instantly direct maintenance
personnel to the proper device, reducing MTTR (Mean Time to Repair).

Safety Input Diagnostics when configured for Single Channel

1. Within RSLogix 5000 software, right click on the 1734-IB8S in slot 2 and select Properties:

-3 Controller Compact@LY_L455
- Tasks
(-3 Mation Groups
-3 Add-On Instructions
l:l Daka Types
-3 Trends
=145 1}0 Configuration
= 1765 Bus
= §l [2] 1766-EMBTIA ENET
E-,fa Ethernet
----- B 17I1ES-IBSHOBYH A PoinkStatus_example

- ] Z097-v31PRO/A KIOD_N1
[ 1768-ENBT/& ENBT
B 1734-RENTR/S Paink_O

-3 PointIO & Slot Chassis
o fl [0] 1734-RENTRYA Paint_1O
i ) [1]1734-1B85/4 1885_Slat1
[2] 173+-1685/i 1565_ s

§i 3] 1734-088s4a opgs, 0 Mew Madule...
[I [4] 1734188/ 188 Slo [y e
i [ [5] 1734088/ oBa_s °
----- B [0] 1765-L435 CompactGLY_L455 Copy ichrlH+C
=0 1769 Bus 2 Paste Chrl+y
B3 [0] 1768-L435 CompactGLY_L455 Delete Dl

Lo ][] 176S-TF4ROF20A Analog_IO
Cross Reference  Chrl+E

Properties . Alt+Enter
s

Print 4
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2. Select the Input Configuration tab (circled below)

Module Properties: Point_I0:2 {(1734-1685 1.1} -0 5[
General I Conneclmnl Saletyl Modulelnf- Ihput Eonfigulat\onl leutpull
Type: 1734-B85 8 Paint 24% DC Sink nput
Wendar: Aller-Bradley
Parent: Paint_|0
Narme: I\BES_SID[Z todule Humber: |2 his
Description: Safety Netwark
=l g | 381_0436_305D
=l 3/15/2010 3:38:08.93 PM

Module Definition

Series: A Change ...

Revision: 11

Electranic Keping: Compatible Module

Configured By: This Controller -
Imput Data: Safety j
Cutput Data: Test

Input Status: Combined Status-Poveer-Muting LI

Status:  Running Ok I Cancel Apply Help

3. Change channels 2/3 to Single (as circled below)

Il Module Properties: Point_I0:2 (1734-1885 1.1) — |EI|5|

Generall Connectionl Safet_l,.ll Module Info  Input Configuration™ | Test Output

Paint Operation Test Input Delay Time (ms)

Pairt Di Poirt Mode
Type Sy Source | off=0n | on-=0ff
0 |Single . 0 «| Safety >|Mone x| = =
" - | Safety >|[rane = 03 03
2 |=ingle - 0 «| Safety Pulse Test |0 Jhd 0E= =
3 | Safety Pulse Test |1 = 03 03
—Wvd 100 | Safety x| Mone x| 03 03
5 | - | Safety x| Mone | 03 03
E |Single - 0 «| Safety *|(Mone =/ = =
7 = - || Safety *|(Mone =/ = =

Input Error Latch Time: I 'IDDDH: ms

Status:  Running 0k I Cancel | Apply | Help |

Once configured for single channel, discrepancy faults can be detected by the certified dual channel safety instructions that
make it easy to diagnose and annunciate fault(s) on your HMI.

4. Click Apply > Yes > Yes at the prompts.
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5. Right-click R01_0OB8S_00_01 in the safety task and select Open.

8 P24 _SequentialCantralapp

: e
|_—‘_|A_Q\_J SafetyTask J
Elﬂ SafetyProgram
Program Tags
IE] R
JEj roz KansafeoFF | Open T
------ E] RO3_SafetyResets “
----- (3 Unscheduled Programs | Phe ‘:"%' a corl
HB Mokion Groups Copy SiianC
28 Group B Paste Chrl+y |
-k M0l _dis01 Delete el
-5 ND2_axis02
2% w01 _Axis11 [&F werify
- e \,'Dz_nx?sl2 Cross Reference  Chrl+E
-1 WO3_Axis13
-3 w4 _pxis14 Browse Logic,..  Chrl+L
-3 VO5_hxis1S
A% C51_MotionProfiler Print b
A% Cs2_Interpolation
_____ | Ungrouped Axes Export Routine. ..
=51 Add-On Instructions
; AlarrnHistory_&0T Properties AlEFEnter
B Dewc:afnntrc:l_ﬁ.OI =

6. Right click on the tag CMSS_EStop in the DCS instruction on rung 0, and Select Monitor CMSS_EStop

015
[ECFP e

o1 —

| | DCS
1] 1 Dual Channel Input Stop
S L 1l
Edit "CM35_EStop" Properties EMERGENCY STOR
Find All "CMS5_EStop" A EMT - ACTIVE HIGH
" " il 230
o To Cross Reference For "CMSS_EStop AUTOMATIC
| Monitor "CM33_EStop" . AUTORMATIC
" .. =5 _EStop_Channels
Trend "CMSS_ESt M FStop_|
e . <Pairt_IC: 21 PO2Data-
. 1 %
4 Cuk Instruction Chrl4+3 MSS_EStop_Channel
Copy Instruction Chrl+C =Point_|Cr 2 PtOZDatas|
B Paste Chri+y ) 14
|.CombinedinputStatus
i 14
Delete Instruct Del
(s e et e = Faul_Reset_Safety
Add Ladder Element... Alt+Ins 0«
& Edit Main Operand Description Chrl+D
5 Instruction Cefaul
Circuit_Reset_safety  ONS_Safety! ChSS_EStoy ave nstruetion Berauts CHSS_Estop_OutputEnablel
1 I F [ons] ] Clear Instruction Defaulks
CWMSS_Estop_OutputEnablet Remove Force
JE
GoTo... Chrl+G
Instruction Help F1
2 Configurable Redundant Output
CROUT CROUT1
Feedback Type POSITIVE

The instruction used to monitor the Emergency Stop button is a DCS, Dual Channel Stop.

34 of 52



7. Expand tag CMSS_EStop (this is the first tag in the list):

# Controller Tags - CMSS_Core_Demo{controller) ;lglﬂ

Scope: I@CMSS_Eore_Da vI Showe IAII Tags v”\i’. j

=g| o | Walue €| Foic*® | Siwle | Data Type Class Descrip;l”
[=I-CM55_EStop ...} DCI_STOP Safety
—LMSS_EStop.Enableln 1 [ecimal EOOL Safety
—LMSS_EStop. Channeld 1 Decimal EOOL Safety

—LMS5_EStop.ChannelB 1 Decimal EOOL Safety J

—LCMSS_EStop. InputStatus 1 Decimal EOOL Safety
—LCMS5_EStop.Reset i] Decirnal BOOL Safety
—LCMS5_EStop RestartType 1 Drecirnal BOOL Safety
—LMS5_EStop.ColdStartType 1 Decimal BOOL Safety
[+-CMS5_EStap. 5 afetyFunction i} Decimal DINT Safety
[+-CMS5_EStop. lnputType i} Decimal DIMT Safety
[+|-CMS5_EStop. DiscrepancyTime 250 Decimal DINT Safety
—LMSS_EStop EnableCut 1 Decimal EOOL Safety
—LCMS5_EStop.01 0 Decimal EOOL Safety
— - 1 Decirnal BOOL Safety
-CMSS_EStop.FaultCade I 32 Decirmal DINT Safety

-ChS5_EStop.DiagnosticCode j i] Decimal DINT Safety J
thannelh 1 Decimal BOOL Safety

CkS5_EStop_ChannelB 1 Decimal BOOL Safety _ILI |l

3

< [ ¥ |\ Monitor Tags £ Edit Tags /

Rl

These instructions have predefined tags that include fault codes and a FP (Fault Present) status bit. No explicit messaging

is required to obtain these fault codes.

8. Locate the tag called CMSS_EStop.FaultCode and change the style to HEX. Click on the window circled
below and select Hex from the pulldown.

R, = - - g—
[+]-EStop_CH5_case.FaultCode 16400004000 Hel = [III*
[l CChmm ThAC T =T (TP | (nl [N} M

You are going to monitor the fault code tag within this DCS instruction. The fault codes in the user’s manual are shown in

Hex.

9.  Cycle red selector switch so that the motor is running with no faults.

10. Press flashing green reset button to reset the fault code.
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11

. EStop wire OFF to generate a discrepancy fault

When the E-Stop wire off button is pressed, the normally dual equivalent channels go to diverse states; one HI and one LO.
The safety system stops the motor because one of the E-Stop channels went LO. Note that this is the same condition that
would occur if there was a short around one of the contacts when a demand is placed on the device. The discrepancy fault
code 4000h indicates precisely that channel A was HI while channel B was LO, which is correct since the wire OFF affects
channel B.

SO00H Channel & and Channel B
WEFE if AN iNConSistant
state for longer than the
Dugcrepancy Time. At the
tirne of the fault, Channal &
was im the active state,
Channel B was in the safe
state.

12. Press the Flashing red EStop DCS icon on the HMI:

EStop DCS|

' |

13. Press the Fault button on the bottom of the HMI screen:

_ fam |

14.
15.

16.
17.

The DCS instruction faceplate for the Emergency Stop button provides the same information to the operator. It provides the
exact description of the 4000h code as found in the user’s manual.

Close the instruction faceplate on the HMI using the [X] in the top right corner.

Press EStop wire OFF button again to fix the fault.
When the wire off is fixed, the channels both return to HI and are equivalent. But the safety system will not allow the motor
to restart because it assumes one of the contacts still has a short around it.

Cycle flashing red fault reset switch to clear the fault code.

Cycle the Emergency Stop button (flashing).

You must prove that the short around the contact has been fixed by cycling the safety input through the safe state; which
occurs when both channels go LO.
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18. Press flashing green circuit reset button to restart the safety outputs.

Then the safety system will allow you to restart the motor. Note that the 1734-IB8S module in slot 2 detected no faults
during this procedure. All it knows is that channel 3 went LO.

19. Press the EStop Wire OFF button (note it is a maintained button).

20. Press the EStop Wire OFF button again within 3 seconds to generate a Channel Cycled fault.

The Channel cycle fault code 4003h indicates precisely that channel B cycled while channel A was steady. Recall the wire
off button affects channel B of the Emergency Stop button.

A003H Channel B went to the safe
state and back to the achive
state while Channel &
remained active,

21. Press the Flashing red EStop DCS icon on the HMI:

EStop DCS

22. Press the Fault button on the bottom of the HMI screen:

_ fa |

The DCS instruction faceplate for the Emergency Stop button indicates that there is a channel cycle fault as well. Note that
it provides the exact description of the 4003h code as found in the user's manual. Again, note that the 1734-1B8S module in
slot 2 detected no faults during this procedure. All it knows is that channel 3 went LO and then back HI.

23. Close the instruction faceplate on the HMI using the [X] in the top right corner.
24. Cycle the flashing red selector switch to clear the fault code.

25. Cycle the Emergency Stop button (flashing).

26. Press the flashing green reset PB .

27. Press ch-ch short button to create a pulse test fault.

When the pulse test fault occurs, the safety I/O module does detect this fault because pulse testing is h/w f/w based within
the module itself. When the EStop ch1 to ch2 short button is pressed, a short is created between the two channels (channel
2 & 3in slot2).
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This fault is detected by the next pulse test. The EStop channel LEDs 2 and 3 are solid red, indicating a fault.

28. Press the 1734-IB8S slot2 image on the HMI screen to call up the 1734-IB8S faceplate.

The HMI indicates ‘External Test Signal Error’, which means the pulse test detected the fault.
30. Select the [?] on the right hand side of the menu bar.

9|

The second probable cause, a channel-to-channel short (short circuit between input signal lines) matches the actual fault.

31. Close the IB8S window on the HMI.
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32. Press the Flashing red EStop DCS icon on the HMI.

EStop DCS

33. Press the Fault button on the bottom of the HMI screen:

___|

The DCS instruction, on the other hand, monitored the input channel status bit(s) of the 1734-IB8S module and declared a
fault of 20h because this bit unexpectedly changed during normal execution.

20H The Input Status input
transitioned from S8 (1) to
OFF (D) while the
inStruction was executing.,

34.

S

Close the instruction faceplate on the HMI using the [X] in the top right corner.
35. Press ch-ch short button again to fix the fault.

36. Cycle the Emergency S  top button (flashing).

To recover from this fault, the safety IO module must sense the input channels in the safe state; both LO. This will require a
cycle of the EStop button after the wiring fault has been fixed.

37. Cycle red flashing circuit reset button.
38. Press flashing green fault reset button.
39. Close the Controller Tags window using [x] in top right corner of window.

40. Close the safety task R01_0B8S_00_01 using the [x] in the top tight corner of the window.
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41. Change Input Configuration for channels 2 & 3 back to Equivalent. Verify that the discrepancy time is set for
3000ms.

Il Module Properties: Point_I0:2 {1734-I88% 1.1) - |EI|1|
Generall E-:-nnectionl Safet_l,ll Module Info  Ihput Configuration® | Test Output %
Poirt Opetstion Teat Input Celay Time (ms)
Fairt Discrepanc Poirt Mode

Tpe T ?ms)y Source | off=on | Gn-=Cif

0 | Singls 0 «| Safety x| Mone x| 05 0 =

1 = - || zatety =|[mane =] = =

2 B Equivvalent 3000 - || Safety Pulze Test =)0 hd (= 0 =

B || || Safety Pulse Test =1 =] (= 0=

4 - 100 | Safety x| Mone x| 05 0 =

5 | - || Safety |[More =] (= 0=

5 | Singls 0 «| Safety x| Mone x| 05 0 =

7 | - || Safety |[More =] (= 0=

Input Errar Latch Time: I 10003: ms

Status:  Running ok I Cancel Apply Help

42. Click Apply > Yes > Yes at the prompts.

43. Close the 1734-1B8S Module Properties window using OK.
44. Cycle red flashing fault reset button.

45. Press the flashing green button.

46. Press the flashing yellow button.
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Fault detection when configured for Dual Channel

1.

Within RSLogix 5000 software, right click on Controller Tags and select Monitor Tags:

E1-5 Controller CMS5_Core_Dema

-3 Controller Faul: LY TE e

ChrH-W

-...[EE Power-Up Hanc Manitor Tags

£5] Tasks

EI’-_% MainTask.

EE. PO0O_Comps
B P01 _axisnl
3, poz_Axisz

Edit Tags
Werify

Export Tags. ..

3, po3_k300C Prink

3, pO4_PF40CTTIRD

(8, pos_PF70Control
=475 Periodic_1000

B C& P10_ProcessContralapp
=439 Periodic_S0

¥ EE. PZ0_RatchControldpp
E& P21 _DriveControldpp

.8 oo mMokancankealinn

2.

Enter ‘po’ in the filter (circled below):

SLogix 5000 - CompactGLX_L455 in AF2010_SafetyLal
File Edit

Wiew Search Logic Communications Tools

_startingpoint.ACD [1768-L435 18.11] - [Controller Tags - CompactGLX_L455{controller)]
‘Window  Help

=10l
=18l x|

| @I@Iul @I g{,llgl nlﬁl IAxisﬂz_ZonBQa

=

‘;HIH;.IERJ IE @I@I @.l@.l ” I55fe(rs£anguage,..

B

Difline 0. 7 RUN

Mo Forces b, = ok

Mo Edits = :: ﬁg{

Safety Unlocked ] i

abed JeI5

=]

\_4}1 ‘ Path: [AB_ETHIF 1\152.168 1 36\gackplancAl

RSN =20 =0 W i e R A

L

l >|\F‘w0|'rles A Add-On g Safety A Alarms £ B £ TimeriCc

Seope |Eacnmpactm><_u | Show [ Tag:

d|KAZ

Controller Tags

Controller Fault Handler

53 mainPragram

SafetyTask

18, safetyProgram

(33 Unscheduled Programs j Phases

5] Mation Groups

-3 Ungrouped Axes
25 idd-On Instructions

+|-({z} GuardIo_a0L

@ Physical_Output_Energize

£9] Data Types

-, User-Defined

- Strings

-3, add-Onr-Defined

[
&
e
g Predefined

-, module-Defined

(3 Trends

5] 1/0 Configuration

=8 1768 Bus

= B [2]1765-ENBT/A ENET
= &5 Ethernet

& 1791ES-1B8X0BY4JA PointStatus_e;

Al zna7-vaipRAA k3nn M1

-
4| | »

Text bo Filker

MName —S & |Value * | Forc * [ Style ala [ype LF
MSR57_Motion_Power_chd, 1 Decimal BOOL Safety
MSR57_Motion_Power_chB 1 Drecimal BOOL Safety
Faint_|D:1:] focoB|lEocsh AB:1734_|BAS_ Safety3:l:0 Safety
Faint_|0:1:0 focoB|lEocsh AB:1734_IBES:0:0 Safety
FPoirt_|0:2:] focob|focsh AB:1734_IBES Safety3:):0 Safety
Paint_|0:2:0 focob|focsh AB:1734_1BES:0:0 Safely
Point_|0:3: A I £B:1734_0BBS_Safety3:1:0 Safety
Faint_|0:3:0 focoB|Eocsh AB:1734_0B8S5:0:0 Safety
FPoint_|0:4:C focoB|lEocsh AB:1734_DIBC:0 Standard
Faint_|0:4:] focod|lBocsd AB:1734_DIg:I10 Standard
Point_|0:5.C I ALt AB:1734_D0OB_MoDiag:C:0 Standard
Foint_|0:5 focal|facsh AB:1734_DOBEILO Standard
Paint_|0:5:0 A I £B:1734_DO8:0:0 Standard
Faint_|D:I focoB|lEocsh AB:1734_B5LOT:1:0 Standard
Paint_|0:0 focod|lBocsd AB:1734_BSLOT:0:0 Standard
PointStatus_example:| {ooad[foaad AB17IIES_IBE<0BE Safety3:1:0 |Safety
PointStatus_example:0 foool|[foach AB1FIIES_IBEB<OBE_SatetyZ:0:0 | Safety
pot_speed =3 4 Float  [REAL Standard

[+ pot_speed_a 34z0 Decimal DINT Standard
pot_update_timer {3 TIMER Standard
potentiometer 18304 Decimal INT Standard

-
[ [ ]\ Monitor Tags A Edt Tags 7 K3 | L
3
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3. Expand Point_IO:2: (5th tag in the list):

MSR57_Motion_Power_chd 1 Decimal BOOL Safety
FMSR57_Motion_Power_chB 1 Decimal BOOL Safety
[FH-Paint_|0:1:] [ I AB:1734_IBBS...[Safety
—— LDt L0100 . - b [LL. ) AB:1734_|BES. . | Safety
[=|-Faint_I0: 2 U R P AB:1734 |1B3S. | Safety
—FPoint_|0: 2] Runkode 1 Decimal BOOL S afety
—Foint_|0:2:1. ConnectionF aulked 0 Decimal BOOL Safety
—Faint_|0:2:. Pt00D ata 1 Decimal BOOL Safety
—FPaint_|0:2:1. Pt D ata 1 Decimal BOOL Safety
—Point_I0: 2. Pt020 ata 1 Decimal BOOL S afety
—Point_I0: 2. Pt030 ata 1 Decimal BOOL S afety
—Point_I0: 2. Pt040 ata ] Decimal BOOL S afety
—Foint_|0:2:1.Pt050 ata 0 Decimal BOOL Safety
—FPaint_|0:2:1. PtOED ata 0 Decimal BOOL Safety
—FPaint_|0:2:. PtO7D ata 0 Decimal BOOL Safety
—Point_|0: 21 Muting01 Status ya" Decimal BOOL S afety
—Point_|0: 21 Muting035tatus 1 Decimal BOOL S afety
—Point_|0: 21 InputPowerStatug ] Decimal BOOL S afety
—Puoint_l0:2:.CombinedinputStatus 1 Decimal BOOL Safety

When configured for dual channel, the module detects all faults and updates the combined (or Point) status bit(s) implicitly
to inform us that there is a fault somewhere in the safety system. The combined status bit points your operator to the
correct module.

4.  Push EStop wire OFF button on demo case to generate a discrepancy fault.

A low combined Input Status bit indicates at least one input channel on the PointGuard module in slot 2 is faulted. Looking
at the LEDs on the module backs this up. Channels 2 and 3 in slot 2 are red. This status bit can be used to trigger explicit
messages to get the actual fault codes for each channel in slot 2. This enables us to reduce the amount of implicit data
traffic, and only explicitly request fault codes when a fault actually exists.

The message instruction(s) are within the GuardLogix Safety Accelerator AOIs that provide the data that drives the
faceplates shown on the HMI. These AQIs and faceplates are available for download on the sample code site.

When the EStop wire OFF is pressed, both LEDs on channels 2/3 of 1734-1B8S in slot 2 go LO immediately, but only after
the 3 second discrepancy time is a fault declared and the LEDs turn RED.
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5.

and select Open

-CE MainTask
() Periodic_1000
E-55 Perindic_S0
C& Pz0_BatchiControlbpp
; C& Pz1_DriveConkrolipp
&-C8 pz2_MotionControlapp
EI ﬂ P23 _SafetyStatus
Program Tags

RI:I2 SaFetyIndlcatl

H Onen
I C& P24 _SequentialControl g
- j'__“_| SafetyTask Cuk k-
-[23 Unscheduled Programs | Pt Copy Chrl+C
&1-E5 Motion Groups B Pate Ctrlv
El"ﬁ Group ) Delete Dl
-5 NO1_Axis0]
-3 NOZ_Axis02 O veriy
o, UL e Cross Reference  Chrl4+E
-2 02_Axis12
-3 w03_is 3 Browse Logic,..  Chr4+L
- 25 y04_Axis14
-2 05 _pxis15 Print
- 4% C51_MationProfiler
’@ 232 _Inkerpolation Export Routine. ..
-3 Ungrouped Axes
Properties Al+Enter

EI S Add-Cn Instructions

I [ alarmHistary AOI
R , x

[

6.

7.

| Analog_Input
Analog_Cukput
Cyele_Inputs_light
K300_FaultReset_Enable
E300_Mation_Logic
Larnp_Tesk
Lgx_Logix_Skatus
Mapping_Safe_Std
Operator_Indicator_Lamps
SafetyIOFaceplates
E-5] SafebyTask

’-QE SafetyProgram

A Program Tags
MainF.outine

- JB) K300_safe_OFF

-5 oBas_on_ot

----- E Safety_Resets

----- 3 Unscheduled Programs | Phases

Use the [down arrow] key to go to rung 3.

Click on the configuration dialog to the right of the naming tag (circled below):

Ref_MSG1 IBES_Slot2_MSG1
Ref_MSG2 IBES_Slot2_MSG2
Ref_ExtendedData 1BE8S_Siot2_ExtendedData
Ref_inputData IBES_Slot2_InputData
Ref_OutputData IBES_Slot?_OutputData
Set_SafetylOModuleSelect ihl

Ref_ErrorCode IBES_Slot2_ErrorCode

Stz_SafetylnputStatus 243 &
Stz_Safetylnputlatch 12 &
Stz_SafetyOutputStatus 0&
Stz_SafetyOutputReadback 0&
Stz_TestOutputStatus e
Stz_SafetyOutputData 0

Within RSLogix 5000 software, call up the standard task R01_SafetylO_FP. Right click on R01_SafetylO_FP

——GuardliD_a0l
Guardlio_aol IEISS_SI% = ists_Cmdeafetylnpmstatus}—
Stz_SafetylnputData

B Sts_CmbdSatetyOutput Status e
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8. Scroll down until you see the tag called Ref_ErrorCode. ltis easy to find, because the argument column is
IB8S_Slot2_ErrorCode. Tip: Note the location of the scroll bar (circled below):

x|
Parameters | Tag I
Wiz | Mame Argument Value Data Type ;I
| | [T |#-Set_MSGIntervalTime 5000|DINT
0| [T |F4al Nmbrsafetylnputs & [DINT
0 | [T |F4al_HmbrSafetyOutputs 0|DINT
0 | [T |FHal NmbrT estOutputs 4| DINT
B B 1 4 L ampm
¥ |#Ref EroiCode IBS5_Slat2_ErrarCade(C] aomt f #
e s ((
||~ Crmd_DemandR esst 0|BOOL L
o|r Ste_DemandPresent 1/ BOOL -
T | i

" Sort Parameters Irzert mstuction Defaults |

Inzert Definition Defaults |

Save [nstruction Defaults |

ak I Cancel Apply Help

The error code 4 is a Discrepancy error.

9.  Press the Flashing red EStop DCS icon on the HMI:

10. Press the Fault button on the bottom of the HMI screen:

_ fam |

Because this fault was masked from the safety instruction, the EStop DCS instruction faceplate only knows the combined
status bit went LO.

11. Close the instruction faceplate on the HMI using the [X] in the top right corner.
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12. Press the 1734-IB8S slot2 image on the HMI screen to call up the 1734-IB8S faceplate:

The PointGuard input module faceplate indicates the actual fault, a discrepancy error, because when in dual channel mode
the faults are detected by the module.

14. Close the IB8S window on the HMI.
15. Fix the fault (wire off) by pushing the EStop wire off button again, so that it returns to the normal position.

16. Cycle the EStop button (should be flashing red) to prove that the device fault has been fixed.

The error code is 0 (no faults)

17. Cycle the flashing red switch to reset the instruction fault.
18. Press the green flashing reset button to restart the safety outputs.
19. Press the EStop Wire OFF button (note it is a maintained button).

20. Press the EStop Wire OFF button again within 3 seconds to generate a Channel Cycled fault.

The Channel cycle fault is not distinguishable from a discrepancy fault by the module diagnostics, so the same fault code of
4 appears in the explicit message. That is one advantage of the instruction diagnostics, they are slightly more granular.
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. Cycle the Emergency Stop button (flashing) which clears the fault code on the module.

22. Cycle the flashing red selector switch to clear the instruction fault code.

23. Press the flashing green reset PB to restart the safety outputs.

24. Press the EStop ch-ch short button to generate a Pulse Test Fault.

25. Press the 1734-IB8S slot2 image on the HMI screen to call up the 1734-IB8S faceplate.

26. Press the flashing yellow alarm bell on the HMI screen.

e IM
& 0-7 |

27.
28.
29.
30.
31.
32.

The channel to channel short causes error code 2, External Test Signal Error, which is another way of saying pulse test
fault.

Close the IB8S window on the HMI.

Fix the fault by pushing the EStop ch-ch short button again so that it returns to the normal position.
Cycle the EStop button (should be flashing red) to prove that the device fault has been fixed.
Cycle the flashing red switch to clear the instruction fault.

Press the green flashing reset button to restart the safety outputs.

Press the yellow flashing button to start drive motion.
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33. Close the GuardlO_AQI Properties window using Cancel.

Propert B85_Slot2 (Rung 3)

Parameters | Tag |

Wig | Name Argument Walug Data Type ﬂ
| | T |E Set_MSGIntervalTime 5000|DINT
0| T |Eval_NmbrSafetylnputs 5 |DINT
0 | I |FEval NmbrSafetyOutputs 0| DINT
0 | I |Eval NmbrTestOutputs 4|DINT
1| T | Cmd ExpMSGForce 0/BO0L
10| ¥ |+Ref_EnoiCode 1B85_Slot2_EnoiCode(C) 0|DINT
o|r Ste_SafetyOModuleSelect & |DINT J
| | T | Cmd_DemandResst 0/B00L
0| ™ | Sts_DemandPresent 1/p00L =
= | o

™ Sort Parameters Isert | nstrustion Defaults
Insert Defirition Defaults
Save Instiuction Defaults

CD [1768-L435 18.11]*

[MainProgram - SafetylOFaceplates]

Salect 3 Language. !I

Rem Run m @ Peth: [AB_ETHIP-1v152 1661 36\Backplans\d vlﬂl
)| ™ Controler OF. 17 !
e R L e T e e A
B | <[\ Favorites {Eamon R mme £ BT £ Trertanter A
| Controler Organizer xR X EEEE a8 [ -] ]
2 ["=53 Controller Compactaix L1455 o 2 BlEEE [
& Controller Tags e [ear[e (0 _l_ _I ‘
i (3 Controller Fault Handler :lilﬁl :Iﬁl _I_Iw i A B _I_la" 5 L2
E .23 Power-Up Handler
- Tasks =
5148 MainTask 2 2
= 2 Copy File — copy File —
=8 ManProgram Source Point_IC:21 Source Paint_0:2:0
Frogram Tags Dest 1965 _Slot2_InpuiDitald] Dest 1965 _Slot2_OutputData
B MainRouting Length 2 Length 1
Analog_Input
Analog_Output
Cycle_Inputs_light A0
K300_FaultReset_Enable 3 |
K300_Motion_Logic Guardio_sol 1BBS_Slat2 Rm;_thdSavmy\npmamush
Lamp_Test gs’gaz?lmﬁﬁ 2152: [ Sts_CmbdSafety OutputStatus ==
s_SafelylnputStalus =_CmbdSatelyOulpuStatus
LMG;;L‘E‘XS;SF?;: " Sts_safetynputLatch 12e
= = Sts_SatetyOutputStatus Oe
Operator_Indicator_Lamps Ste_SafelyOutpuReadback oe
SafetylOF aceplates Sts_TestOutputStatus 15€
(=557 safetyTask Sts_SafetyOutpuiData De
{3 SafetyProgram Ref_MSG1 1BES_Slot2_MSG1 E
(23 Unscheduled Programs | Phases EE;JE"XS‘G?d st B SI:‘;%S““‘?:S?
of_ExtendedData endedData
= agtﬁ:;;”u:z s Ref_nputData B65_Slot2_InputData
Ref_CutputDsta B8S_Slot2_OutputData
-4 Add-0n Instructions Set_SatetylOModuleSelect 1
(0 Guardlo_Ao1
&1 Physical_Dutput_Energize Ref_ErrorCore 1B8S_Slat2_ErrorCods
-3 Data Types
Ly User-Defined
L3 strings P P
g Add-On-Defined 4 Copy File ———1 Copy File —
g Predefined Source Poirt 31 Source Point_0:3:0
3 Mod-Defined Dest OBBS_Sint3_nputData(0] Dest OB&S_Siot3_OutputData
03 Trands Length 2 Length 1
-3 1{o Configuration
=17 1766 Rus _I;I S — -~ =l
I (D brecotnand I oL
Enter SINT, TNT, or DINT (fiie) length operand or value Rung30f 7 ber [ER [S&d 4
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35. Close the Controller Tags window:

s RSLogix 5000 - CompactGLX_L455 in AF2010_SafetyLab_startingpoint.ACD [1768-L435 18.11] - [Controller Tags - CompactGLX_L455(cantroll

File Edt Wew Search Logic Communications Tools

Window Help

‘ 88| 3| [m(e o] s BN EREEETE || solect 5 Languoge,. = £||
Oifline 0. ¥ AUN [—] Pattc [BE_ETHIP 131921681 S B ackpkan jﬁj
MNoForcss b, | OK i
Ho Edis e 1 W = = A R | »
Safety Unlocked 33 0 | v I\ Favorites A Radon A Sately X Alanms { BR_A_Timerc:
7 - =
U |["=-5 contraller compactaLz_ta5s Seope Enmpa:lELX_Mj 8w IA‘I Tags ﬂ I Y. po ﬂ
2 B Cotroler Tags Name 2 & [Value <[Forc+ [ st [DataType Class =
& -3 Controller Fault Handler MSRS?_Molion_Power_ché, 1 Decima| B00L Safely [
= (3 Power-Up Handler MSR57_Mation_Power_chB 1 Decimal BOOL Safety |
=) 5%5"‘5 . ) AB:1734_|BAS_Safetyd10 Safety
& g’";;;mgm Gt BB BESD0 Safoty
55 sefetyTask et 451734 _IE8S_Salety3|0 Safely
-3 safetyProgram [ 48:1734_IB85:0.0 Safely
«+(2 Unscheduled Pragrams | Phases [ AP £B:1734_DBES_SafetyZ:0 Safety
=& g“ﬂ" Groups e 40:1734_0BES:0:0 Safety
i . d“g:;”ﬂ“g‘:i:;:: oot ] AB1734_DIBCO Standard
50 Suerdio_Ao1 Ceoed[feen) 45:1734_DIB1:0 Standard
LG} Physicsl_OUtput_Energize Coeed|teen) 45:1734_D03_NoDiag C:0 Standard
. 250 Data Types Coeed|teen) 48:1734_DOBSI0 Standard
O US?V'Defmed [P ' #B:1734_DOS:0:0 Standard
% S et [#-Fan_I0; ) (S} 48:1734_BSLOT L0 Standard
5 prodefined [#-Point_0:0 Cooed|tenn) 48:1734_65LOT.00 Standard 1
- C4 Modue-Defined [+-PointStatus_example: Coond[teen) A8:1791ES_IBEXOBE_Salety3l0 | Satety !
731 Trends [+ PointStatus_exampls.0 Ceeed|feen) 45:1791E5_IBEX0BE_Salaty20:0 |Safety !
-] 5 {0 Configuration pot_speed -3.42 Float  |REAL Standard |
1A 1768 Bus B prLeile 3420 Diecimal DINT Standard
& E gﬁ] 1;::'&:[3”’“ ERET [#-pol_update._timer Coeed|teen) TIMER: Standard
B 1791ES-1B6X0BY4 /A FaintStatus_e: [+-potentiometer 18304 Decimal INT Standard
fo fl Zne7-watPROGA KAND M1 = =
4 I 4 [ ¥ [\Monitor Tags A Edit Tags [ 114 | o
Text to Filter r v

In summary, when using Dual configuration for safety inputs, the module detects faults, and so explicit messaging needs to
be used to obtain the fault codes.

Safety Output Diagnostics

From a safety perspective, nothing is more critical than the machine going to the safe state when requested to do so. This is
typically handled using redundancy (two paths to shut off the load) and monitoring (feedback). One fault can be tolerated due to
redundancy. Monitoring is used to detect whether both paths dropped out the load, and to keep the machine from restarting if
only one path was successful.

Auxiliary Feedback

The most common type of safety output device in discrete manufacturing are contactors. Two contactors in series are typically
used to drop out the load. The contactors typically have a mechanically linked auxiliary feedback contact that is used for
monitoring. If either contactor welds shut, then the auxiliary feedback remains open, and the feedback circuit remains LO. If the
feedback is LO, then do not restart.
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Single channel FB

If a single channel feedback circuit is used, we can detect if either of the contactors failed to drop out, but do not know which one
failed. Note that a single channel feedback meets all relevant safety standards.

SafetyPLC SafetyPLC
Inputs OB Outputs
24V e @

@ Contactor @
@ @ @
X1 13 23 33
@ AUX Coil Z OUtO
@ X2 14 24 3¢ a2 @ Out1
@ | @
In2* @ m @ @
X1 13 23 33 A @
AUX Cail L@ com
“x2 14 24 30 p2

*In2 can be I
safe or standard Contactor

Rociomall
Automation

Dual channel FB

For improved diagnostics and availability, two feedback channels can be used, simply wiring to two inputs in a PLC system. Now
we can determine which contactor has welded shut.

T(x) configured for Outputs config_ured for
Pulse Testing Pulse Testing
@ @

T1 @ Contactor @
In1 @ @ @
X1 13 23 33
2 AUX Coil @ QOut0
@ X2 14 24 3¢ a2 T |2 Out1
T2 @ @
In2 @\ \:ﬂ @
Q_/ @
- X113 23 33 A
AlX Coil _e com
[“Xx2 14 24 34 A2 -
SafetyPLC ||| SafetyPLC
Inputs Contactor OB Outputs
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Output Pulse Testing

Channel to channel shorts on safety output pairs are difficult to detect because placing a demand on the output
channel(s) does not help with detection. Although operating with the channel to channel short is not a dangerous state,
one additional short to 24Vdc, in addition to the ch-ch short, could create a dangerous failure. Pulse testing is an
effective method of detecting this fault between demands on the safety system.

1. Call up the faceplate for OB8S Slot 3:
OB8S Slot3

2. Select [OUT 0-7];

] el

3. Place a jumper cable between Safety Output 0 and Output 1 on the OB8S banana jacks. Itis shown in green
below.

1734-1B8S/SLOTL
@ 1 @2

13 ¥
~ O
T TIM 2 T3N
QPO | ~=r =
1734-0)8S/SLOT3 E
b B 0| oo & 5

COM) COM) COM  CON 424VIC  24VCIN
5

L

K320 BARE TORGUE D
3 6

OO

b — — —— —

When the jumper is placed between outputs 0 and 1, the next pulse test will detect the short because there is a secondary
path to 24Vdc. This pulse tests occur every 600ms, and the duration of each pulse test is 400us. Only solid state devices
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may be affected by such a quick pulse. Output channels 0 & 1 have red LEDs on the OB8S in slot 3 as well as the HMI
faceplate.

Press the flashing yellow alarm bell on the HMI faceplate:

f.r 3

An output ON error means that the output had 24Vdc on its terminal when it should have been OFF.

5. Press the question mark button:

(]

One probable cause is that the output is shorted to a power source (24Vdc), which is exactly the result of the jumper.

6. Press the right arrow:

» |

The Recommend Action is to check the wiring to repair the fault.

7. Remove the jumper cable to fix the fault.

After 20 seconds, the output error latch time, the faults clear because both items required to reset the output fault have been
met. The output error latch time has expired, and the outputs have been set logically LO (safe state).

o

Cycle the flashing red selector switch.

©

Press the flashing green reset button.
10. Press the yellow button to start motion.

11. Close the OB8S faceplate on the HMI.
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