Chapter 9

Using DeviceLogix™

Introduction

DevicelLogix is a stand-alone Boolean program which resides within the E3 Plus Overload
Relay. RSNetworx for DeviceNet is required to program the device; however, since the
program is embedded in the E3 Plus software, no additional module is required to use this
technology. It is important to note that the DeviceLLogix program will only run if the logic
has been enabled, which can be done within the Logic Editor of RSNetWorx for DeviceNet
or the DeviceNet Configuration Terminal (Cat. No. 193-DNCT).

In addition to executing specific Boolean logic, DeviceLogix can also be used to provide
specific output performance under specific communcation or network conditions. This can
be accomplished by properly configuring Comm Override and Network Override parameters.

Comm Override. The configuration of the Comm Override parameter defines
whether or not DeviceLogix controls the E3 Plus outputs when either a Comm Fault
(lack of I/O connection) or Comm Idle (Master not in Run mode) condition exists.
If DevicelLogix is enabled but Comzm Override is disabled (default), the operation of the
E3 Plus outputs will be controlled by the DeviceNet Fault State, Fault Value, Idle
State, and Idle Value parameters if a Comm Fault or Comm Idle condition occurs. If
DevicelLogix and Comzm Override are both enabled, the E3 Plus outputs are controlled
by the DevicelLogix program, regardless of the Comm Fault or Comm Idle state. If
DeviceLogix is not enabled, the outputs will be controlled by the DeviceNet Fault/
Idle State/Value parameters if a Comm Fault or Comm Idle condition occurs —
regardless of the Comm Override configuration. 1f DeviceLogix is transitioned from
enable to disable, the outputs will immediately go to the programmed DeviceNet Idle
State/Value.

Network Override. The configuration of the Neswork Override parameter defines
whether or not DeviceLogix controls the E3 Plus outputs when a network fault, such
as a duplicate Mac ID or bus off condition, exists. If DeviceLogix is enabled but
Network Override is disabled (default), the operation of the E3 Plus outputs will be
controlled by the DeviceNet Fault State and Fault Value parameters if a network fault
occurs. If DeviceLogix and Neswork Override are both enabled, the E3 Plus outputs
are controlled by the DeviceLogix program, regardless of the network status. If
DeviceLogix is not enabled, the outputs will be controlled by the DeviceNet Fault/
Idle State/Value parameters if a Comm Fault condition occurs — regardless of the
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Network Override configuration. If DeviceLogix is transitioned from enable to disable,
the outputs will immediately go to the programmed DeviceNet Idle State/Value.

DeviceLogix Programming

DeviceLogix has many applications and the implementation is typically only limited to the
imagination of the programmer. Keep in mind that the application of DeviceLogix is only
designed to handle simple logic routines.

DeviceLogix is programmed using simple Boolean math operators, such as AND, OR, NOT,
timers, counters, and latches. Decision making is made by combining these Boolean
operations with any of the available I/O. The inputs and outputs used to interface with the
logic can come from the network ot from the device hardware. Hardware I/O is the physical
Inputs and Outputs located on the device such as push buttons and pilot lights that are
connected to the E3 Plus Overload Relay. There are many reasons to use the DeviceLogix
functionality, but some of the most common are listed below:

e Increased system reliability

e Improved diagnostics and reduced troubleshooting

e Operation independent of PLC or Network status

e Continue to run process in the event of network interruptions

e Critical operations can be safely shutdown through local logic
DevicelLogix can be programmed using function blocks or ladder logic through RS Networx
for DeviceNet. After a successful download to the E3 Plus overload relay, DeviceLogix can

be enabled using RS Networx for DeviceNet or the DeviceNet configuration terminal (Cat.
No. 193-DNCT).

DeviceLogix Programming Example

The following example shows how to program a simple logic routine to control the E3 Plus
Overload Relay’s outputs based on the condition of input signals. OUT A control is defined
by the states of IN1 and IN2 processed through a Boolean OR gate. OUT B control is
defined by the states of IN3 and IN4 processed through a separate Boolean OR gate. This
example is using RSNetworx for DeviceNet version 8.00.01 and an E3 Plus Series C overload
relay.
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IMPORTANT Before programming logic it is important to decide on the conditions

under which the logic run. As defined earlier, the conditions can be
defined by setting parameter 79 (Comm Override) and parameter 80
(Network Override) to the value that you want.

1. While in RSNetWorks for DeviceNet, double-click on the E3 Plus and select the
DeviceLogix Tab. If you are prompted with a dialog box while online with the E3
Plus, then select Upload. Next, select Start Logic Editor, select the Function Block
Editor, and press OK.

<71 E3 EC3 (1158

Gieneral | Parameters | 1/0 Data | EDG File DeviceLogix |

Author E3 Flus
Revision [ |

Last Saved: [3/31 /2008 10047 26 b

Devicel ogix Editor Style Selec... E]

Description:

Select the editar style for this node:

& Function Block Editar
" Ladder Editor

Ok Cancel |

Stert Lagic Editor.

oK Bansd | Apply | Help ‘

2. If programming offline, then continue to Step 3. If programming online, place the
E3 Plus into Edit mode by selecting Edit from the Tools pull down menu or by

selecting the button. Select Yes to enter Edit mode.

B8 Function Block Editor
File Edit Wiew Communications 5
& B2 |G| ® G| Logicverfy .N'D| EOR |BI{DR|BNUT|
2 t Move Logical /—
A v Edit ChrE —l_

Resource... :

Enter Edit Mode

‘fou are about to enter Edit mode. Selecting ‘Yes will enable logic editing
and disable communications with the device. Conlinue?
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3. Using the left mouse button, select the Boolean OR (BOR) function block |s=| from

the Move/Logical tab and drag it onto the display.

?' Function Block Editor

‘File Edit  Wiew Communications  Tools

Help

EE

_J [ | <] | m| EOR ‘BXDR|BNDT|M‘BNGR|MOR|SETD| RSTD|_J

% Timer/Counter » MoveLogical

A

: | ; |

BOR ]

Boolean Or

4. Using the left mouse button, select the Bit Input block L | and drag it to the left of
the BOR function block. Double-click on the Bit Input block to select Input 1 of the
E3 Plus under the Hardware Boolean Input set.

é. 9(: N Q Q _J D|<:|‘ BAND|BE|R‘BHDR|BNDT‘BHM|ENEIR|B¥&TDR|SETD|RS'ID‘J

" TimeriCourter 3 Move/Logical

5 | 2 | £ |
Input 1 ~ (2 : s =
f MName DataType
=) Hardhware Boolean Input ~ Boolean O
& In1 Dutf5
Input 2 BOOLEAN !
Input 3 BOOLEAN !
Input 4 BOOLEAM
il B3 sy S = (o ot et A e e e e LR S S e
+ Metwork Boalean Input ios]
‘ R

5. Place the cursor on the right of the Bit Input block and press the left mouse button.
Draw a line from the Bit Input block to the In1 of the BOR function block and
double-click the left mouse button to establish a connection.
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EE' Function Block Editor.

Lfile Edit Wiew Communications Taals Help

Gl 4@ ea s _J D|<:|| BAN'D|BDR|BHDR|BNDT|M|BNDR|MUR|SE1‘D|RS'H)|_J
i B =% % Timer/Caourter » MoveLogical
A | B | C |
(e m
BOR
1 !
| Boolean Or
Il Out[&
=] Iri2

6. Repeat steps 4 and 5 to add Input 2 of the E3 Plus to In2 of the BOR function block.

B! Function Block Editor
e Edit Wiew Communications Tools Help

é. _éf: =N =B F AR J D|C|| BAND|BDR|EXDR|BNDT|M‘BNE&R|MR|SE!D|RSTD|J
i B WMOHE.‘LOQiPR|

A \ 2 | : |
[ | e
1 | H
. Boolean Or
s e srpe v e oo —int! out[o
Izt
[z D
7. Using the left mouse button, select the Bit Output block ! and drag it to the right

of the BOR function block. Double-click on the Bit Input block to select Output A
of the E3 Plus under the Hardware Boolean Output set.
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10. Disable Edit mode by de-selecting the Edit mode button or through the Tools
menu.

11. If programming the function block offline, exit the Function Block editor and go
online with the DeviceNetwork. Download the parameters, including the
DeviceLogix Function Blocks, to the E3 Plus and proceed to step 12. If programming
the function block online, download the Function Blocks to the E3 Plus by selecting

the Download button or through the Communications menu.
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B Function Block Editor

File: Edit Wiew Eayigi==llg

&

Tools  Help

T o e B E
% TimeriCourter ) Move Logical

] 2 | : |

A dialog box will appear when the Function Blocks are successfully downloaded to
the E3 Plus. Press OK to continue.

Devicel ogix

1 } Download successfully complated.
.

12. Next, the DeviceLogix Function Blocks need to be enabled. This can be done
through a DeviceNet Configuration Terminal (Catalog Number 193-DNCT) or
through RSNetWorx. When using RSNetWorx to enable the DeviceLogix function

blocks, select the Logic Enable On button §§| or through the Communications

menu.

E&' Function Block Editor
File Edit Wiew

% 5 ';_': UFIICIEd _J I | 1 I IHE i |; |
e | Download | = e - -
t ‘ 25 @ \ TimerCounter § Movelogical E

Logic Enable OfFf

Communications e R e'= ]

B

v Logic Enable On

13. Verify the functionality of the Devicel.ogix Function Blocks by enabling Input 1 on
the E3 Plus. When Input 1 is enabled, Output A will energize.
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Troubleshooting

Introduction

The purpose of this chapter is to assist in troubleshooting the E3 Overload Relay using its

advisory LEDs and diagnostic parameters.

ATTENTION

A

Servicing energized industrial control equipment can be hazardous.
Electrical shock, burns, or unintentional actuation of controlled
industrial equipment may cause death or serious injury. For safety of
maintenance personnel as well as others who may be exposed to
electrical hazards associated with the maintenance activities, follow the
local safety-related work practices (for example, the NFPA 70E, Part
1L, Electrical Safety for Employee Workplaces, in the United States) when
working on or near energized equipment. Maintenance personnel must
be trained in the safety practices, procedures, and requirements that
pertain to their respective job assignments. Do not work alone on
energized equipment.

ATTENTION

Do not attempt to defeat or override fault circuits. The cause of a
fault indication must be determined and corrected before attempting
operation. Failure to correct a control system or mechanical
malfunction may result in personal injury and/or equipment damage
due to uncontrolled machine system operation.
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Advisory LEDs

The E3 Ovetload Relay provides the following advisory LED indicators:

NETWORK
STATUS

[ ] ouTa [ ]ouTs
[ ] INT [ ]IN3
[ ]IN2 [] N4

Trip/Warn LED

[ ] TRIP/WARN

This Trip/Warn LED will indicate device status by flashing a red ttip code ot an amber
warning code. The number of flashes followed by a pause identifies the specific trip or
warning, Refer to the product’s side label or the chart below for trip and warning codes. Refer
to the Trip/ Warn LLED Troubleshooting Procedures section of this chapter for tips associated with

troubleshooting trip and warning conditions. A listing of these codes can be found on the side
of the E3 Ovetload Relay in addition to the table below.

Table 10.1 Trip/Warn Codes

Trip Description Trip Code | Warning Code Protection | Non-Volatile Fault
(Red) (Amber) Fault

Test Trip 1 — No No

Overload 2 2 Yes Yes

Phase Loss 3 — Yes Yes

Ground Fault 4 4 Yes Yes

Stall 5 — Yes Yes

Jam 6 6 Yes Yes

Underload 7 7 Yes Yes

PTC 8 8 Yes Yes

Current Imbalance 9 9 Yes Yes

Comm Fault 10 10 Yes No

Comm Idle 11 11 Yes No

NonVol Memory Fault 12 — No No

Hardware Fault (trip) 13 13 No No
Configuration Fault (warning)

PM - # Starts e — 14 No No

Remote Trip PM — Oper. Hours 15 15 No No

(warning) e
Blocked Start/Start Inhibit.es 16 — No No

& Series C and later
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Input and Output Troubleshooting Procedures, continued

Failure
Type

Failure Description

Corrective Action

OUT Aor
ouTB

Output A or Qutput B does
not appear to turn on (close)
when commanded to do so

. Check the supply voltage on the DeviceNet connector.
. Check the OUTA and OUTB status LEDs. If the appropriate

LED does not illuminate, check the programmable controller
ladder logic and 1/0 mapping.

. If the appropriate Output LED is illuminated, remove the

control circuit power and check for continuity across the
appropriate output terminals (13/14 for OUTA, 23/24 for
OUTB). If the continuity test indicates the output is open,
replace the E3 Overload Relay. Check the supply voltage
against the ratings of the contactor and the relay output
before installing a new unit.

. Remove control circuit power and check the control circuit

fuse and the control wiring to the E3 Overload Relay output
terminals.

. Check the control circuit power supply. Verify the voltage is

within the contactor and overload relay ratings.

. Check the TRIF/WARN and NETWORK STATUS LEDs, or the

DEVICE STATUS and TRIP STATUS parameters. If a
Protection Fault exists, refer to the Trip and Warning
troubleshooting procedure. If a DeviceNet-related fault
exists, refer to the DeviceNet troubleshooting procedure.

. Check the OUTA and OUTB Pr FltState, Pr FltValue, Dn

FltState, Dn FltValue, Dn IdIState, and Dn IdIValue
programmable parameters. The Pr FltState and Pr Flt Value
parameters supersede the Dn Fit or Dn Idle parameters.

OUT Aor
0uUTB

Output A or Qutput B does
not appear to turn off (open)
when commanded to do so.

. Check the OUTA and OUTB status LED’s. If the appropriate

LED remains illuminated, check the programmable
controller ladder logic and 1/0 mapping.

. If the appropriate Output LED is not illuminated, remove the

control circuit power and check for continuity across the
appropriate output terminals (13/14 for OUTA, 23/24 for
OUTB). If the continuity test indicates the output is closed,
replace the E3 Overload Relay. Check the supply voltage
against the ratings of the contactor and the relay output
before installing a new unit.

. Remove control circuit power and check the control circuit

fuse and the control wiring to the E3 Overload Relay output
terminals.

. Check the OUTA and OUTB Pr FltState, Pr FltValue, Dn

FitState, Dn FltValue, Dn IdIState, and Dn IdIValue
programmable parameters. Then check the TRIP/WARN
and NETWORK STATUS LEDs, or the DEVICE STATUS and
TRIP STATUS parameters. If a Protection Fault exists, refer
to the Trip and Warning troubleshooting procedure. If a
DeviceNet-related fault exists, refer to the DeviceNet
troubleshooting procedure.

OUT Aor
ouTB

The contactor connected to
Output A or Output B
appears to “chatter”

. Verify the OUT A or OUT B LED remains in the appropriate

On or Off state. If the LED is flickering, check the
programmable controller’s ladder logic program.

. Check the control circuit supply voltage. Verify it is within

the ratings of the contactor coil and the overload relay's
outputs.

. Remove the control circuit power. Verify all control wiring is

properly secured.






