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4 CUSTOM LOGIC

PURPOSE AND BASIC

DESCRIPTION

Custom Logic is a new tool in the Ekip Connect 3 Software that lets

you create your own logics for many applications.

Users can easily create connections and logics with
devices, saving time on complex programming
and extra wiring, and removing the need for exter-
nal controllers.

The Custom Logic tool has a simple graphical inter-
face, making it less complex than typical Program-
mable Logic Controllers (PLCs).

The most significant capabilities that the tool pos-
sess are as follows:

- Do notrequire a connection to circuit breakers
during programming:
The tool does not require a connection to the
device during the logic configuration, Ensuring
the comfort and safety of the operator.

Creation of flexible logics using a visu-
al approach:

With a block-based visual strategy, the tool
guides the user to use the available inputs on
the device and combine them using the avail-
able operators. Moreover, the tool provides
the necessary product configuration for each
device to implement the logic (Bill of Material).

Logic creation validation:

The tool will allow for checks both on the cor-
rectness of the logic and on the verification
of the behavior within the tool itself.
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CREATE PROJECT

B

-

This chapter explains how to create a projectusing  to any device or having a specific license or user
the Ekip Connect software. By creating a project, account.

the user can save an encrypted file (.cl format) that

contains the entire logic along with all the devices  This chapter also highlights and explains the various
involved. elements of a project without referring directly to
Creating a project does not require being connected  a specific example.

Material required

Every Custom Logic (CL) project can be created and designed off-line, therefore without the need of any
device connected to the laptop. It is required to:

- have installed the Ekip Connect 3 software (check for latest available version in ABB Library:
https://library.abb.com/d/1SDC20011X3000)

« Purchase “Custom Logic Tool” license from the following ABB Marketplace link: Custom Logic

Once redeemed, the license becomes permanently linked to the device’s serial number.

Note: The Custom Logic license is required only to upload the logic onto the device. The license is linked to each individual
device, not to the project. Logic must be uploaded by connecting directly to each device, where the license must be activated.


https://library.abb.com/d/1SDC20011X3000
https://new.marketplace.ability.abb/s/products/electrification/custom-logic?language=en_US
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CREATE PROJECT

New Project

Open Ekip Connect software. Click on Tools — Custom Logic

Advanced Logics
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Here is an overview of the tool’s main page:
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Let’s now analyze the meaning of each component of this page:

File management

At the top of the Custom Logic main page, there are several functionalities to manage the project:

System 1

D New Project [F Open Project Save Project RSa\'e ProjectAs () Print 8= Bill Of Materials  [1] System Information Open Template

Devices & Wire

i1}

0

500

# Busbar [ Add Image

D AddNote  J® Zoom In

BPZoomOuw  BFittollems Electrical elements

&
8
O,

o

New Project: start the new project

[J

Open Project

=~

Save Project

g

Save Project as

59

project.

Print project: it creates a pdf file with
all the information and materials of the

Bill of Materials: it automatically creates a
list of materials (hardware and software)
that is required to make the logic works
as designed. This will be analyzed more in
followings chapters.

System Information: displays the history
of all downloads and uploads for the de-
vices within the project.

Open Template: Opens a list of precon-
figured logics that can be downloaded
directly to the devices.
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Devices list

This is the list of devices that can be involved in the logic. To insert a device, either double-click on it or
drag and drop it into the Diagram View.

The same type of device can be inserted multiple times, with a maximum of 20 devices allowed in the
Diagram View.

#Wire A Busbe  Elpddimage  [JAddMole Bloomiin  BloomOut B Fitiobems

b "

8
| | e

Devices Eiectrical elements

[ =™ 3 %o = ane - 20 = o™ = ™= £ = = =

a

i £

wal

Electrical elements

List of electrical elements that can be added into the diagram page.
To insert one device, double left clicks on it or drag and drop it in the diagram view.

Devizes

Fim  FBaber  Eliddimege DaddNoe BZsemin  BZoomOui B Fitio beme
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"

o

[
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Diagram Page
It is a graphic representation of the system. It is possible to draw a single line diagram of the plant or
some schematic that can help the user to understand better the entire system.

Desioes | #wie #Bimbar  Ediddimage [AddWoie BZoomin  BZoomOu B Ftwiiems Elactizal slemarts

_ | .:: ..\: ::: .-!. ::: :L u Q: E:: »;

fod
S
©

'L

In addition of devices list and Electrical Elements, to fill the Diagram Page are present the following options:

f Wire: draw thin lines to represent con- D Add Note: insert a sticky note in the page.
nections between objects in the single
line diagram.

y Busbar: draw thick lines to represent the @ Zoom In, Zoom Out & Fit to Items: adapt
busbar in the single line diagram. the graphic view of the page

@ Add Image: insert an external image file in @
the page.

Note: The diagram page is just a graphical representation and it’s not defining any behavior of the logic.
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When a breaker is inserted in the page, it is possible to rename it by using the right click:

Devices #Wire #Busbar Bladdimage [JAddNoe SZcomin SZoomOwt BFaiohems Elactrical slements

[ = 20 = * = A = ) £ &0 ) ] ™ ©a =

e

\N@ ®
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LOGIC DESIGN

After the devices are added to the diagram page, the logic must be programmed individually on each
single device.

Therefore, select one device = right click = Open Project (or double left click) and the programming
page opens:

Emax 3

lz] Open Project
= Rename
] Delete

@ Copy

Here is an overview of the programming main page

Symtam > Emax 3
Eas
€~ BoBack L DownloadiomDewce T Uploadio Device ] Chick Logic Editview | FighLewiView | Setings
Oparaers DaddPue ) RemcweFute 4 MoveAuleleft =) MoweRuleRight D AddNote B lmoutfule  BZcomin  BZoomOut B itk kems
3 B SteriDebug [l Stap Dat @
aND oR Ruiet |
xoR Delay
Fulse Cauntar
Latch DemyCifieek
|
[ |
Operstors Inputs Outpets g
D 3) t 3 Microsaft Teams
—

In this page it is possible to implement the logic for the breaker selected.
Let’s now analyze the meaning of each component of this page:



12

CUSTOM LOGIC

Logic features

After opening the project, tools and views appear at the top of the page to support project management.

€ GoBack 3 Downloadfrom Device T Uploadto Device [7] Check Logic

Systemn1 > Titan

Titan

Edit View I High Level View | Settings

Functionalities:
e Go Back: it goes back to the diagram page

\l/ Download from Device: download the
— logic from the device to the laptop

/I\ Upload to Device: upload the logic from
-— thelaptop to the device

Check Logic: it checks if the logic does
not present any error and if it is re-spect-
ing the device memory limit

Views:

« Edit View: Main page to program the logic

« High level View: page where is presented the
interconnection between each logic block

« Settings: page where is presented the list
of Programmable Status, Digital Output and
Delay programmed in the logic
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Edit View
This is the main page in which the logic is implemented.

EditView | HighLevelView | Settings |
Rules
Rule is the window where the user can insert Input, Output and Operator to program the logic.

@addRule O RemoveRule 4 MoveRuleLeR => MoveRuleRight [J AddNate  BeLayoutRule BPZoomin SZoomOut B Fittohems

[ Start Debug 3 o

Ruls1 |

5 0o i o0 b

{0

100

So0

fore the previous one

UJd TOG®

Add Rule: insert a new Rule in the logic

Remove Rule: delete the selected Rule

Move Rule left: Move the selected Rule be-

Move Rule Right: Move the selected Rule

Eﬂ Layout Rule: organize automatically the
layout of the Rule

ﬁ_) Zoom In: zoom more the selected Rule
objects

Q Zoom Out: zoom less the selected Rule

after the next one objects
Add Note: insert a sticky note in the Rule @ Fit to item: zoom in/out automatically to
adapt the view at the Rule

Note: Zoom In/Out can be done also by scrolling the mouse wheel + ctrl button.

For each Rule, it is mandatory to have at least one Input variable and only one Output.
Each Rule can be renamed by clicking directly in the Rule name.

® AddRule ( Remove Rule
D Start Debug [] Stop Debug

Rule1 Alarm OK | Rule 3|

= = .
‘ 100 50 0
:

Note: the output can be “PLC Output”, “Temporary” or “Ekip Signalling” variable.
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Inputs

According to the type of device selected, in the Inputs menu are present all the variable defined in the
registers of the System Interface document.

For additional detail, the document is available in ABB Library (https.//library.abb.com/d/1SDH001140R0001):

Inputs @ AddRule O RemoveRule 4 MoveRuleleh  —* MoveRuleRight [DAddNote B layoutRule  PZoomin  SZoomOut B Fitto ams

P Start Debug [ Stop Debug &
£ Type search 1ext here

EL Al

Com Link

¥ Commands

Rule1 |

0 5] W m e b ¥ ko 40 " w3 550 Lol L m ™= L] )

b Loads

b Modules

Mon Velatile Inputs

PLCOut1

o0

PLCOut2

Programmable Status | 8

¥ Protections

Remote Programmabla Status

Remate Status.

nn

¥ Bense accessoriea

o

Signalling Modules

¥ Statug

il

* Temporary

Am

¥ Timing

¥ Wamings and Alarms

il

w0

Operators Inputs outputs | B-

o |5 B

Every input variable can be searched manually by expanding the tree menu, or it can be searched by typing
the name in the dedicated row:

O cbelosel X

¥ KA Ai

Commands

CB close command
CB close Request
4 Status

CB closed



https://library.abb.com/d/1SDH001140R0001
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To select the input, double left clicks on it or drag and drop it in the Rule:

Inputs ®addRule ORemoveRule ¢ MoveRuleleit = MoveRuleRight [ AddNote BeLayoutRule  SZoomin  SZoomOut B Fittohems
! ., b StedDebug [ Step Debug :
P chelose X | Ei ¥

Rule1 |
# B

4 Commands
€8 cloze command
4 Ststus

Each variable can be copied or deleted:

INENEEEE
Delete
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Every Input can be also renamed:
« by using right click = Rename or double click:

CB Utility 1 Closed

« from the Inputs menu list by typing the new name next to the variable:

Inputs

P cbcelose X

EL A
4 Commands

CB close command

CB close Request

CB closed CB Utility 1 Closed | ®

Operators Inputs Qutputs

D = P

It is possible to see the connection between the new name and its source variable by pointing at it with
the mouse in the Rule or in the input list.

_ CB Utility 1 Closed |

Input: CB dosed

Once the input variable is inserted in a Rule, the following icon appears in the menu:

CB closed CB Utility 1 Closed g
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Programmable Status
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The Programmable Status input can be programmed directly in the Rule by double-clicking (or right click)
the selected Programmable Status variable

Ingutn (&) hdd Rule

b St Debug.

B Tyoe senrch et here

i wm

) Rurnows Rule

O Stop Debug

Mo Fueleft  —*MowRAdeRight Daddiow. ¥looutRue DZoomin  BZoomOut  FFitio e

CE Trip check | Uitlity 0K | Aule 3 Ruled

= A " E R T I T . W M s w0 om0 mwmwe
+ Com Link G i ' ; ' ; : ; ' ' ; : :
+ Commands *
¥ Loada 1
* Modules
* Man Volstle Inputs - .
v PLE Ol g_::
*+ PLCOW2 3
4 Pragramenabie S £
EE
Frogrammatis Stalus B 1
et ! | Programmablo tatus A |
Frogrammable Stalus O _ EI
Programmable Status E K 1 |
Frogrammable Status F 1z : |
Programmatle Status G : |
Programmable Staus H Lk ]
Frogrammable Stalus | 3
Programmabie Status L |
Frogrammabla Sialus M 5
Frogrammable Status § i1
Frogrammabie Sialus O
Programmable Status P 3
Frogrammable Status O :
Programmatle Status R §_Ji
+ Protections: !-:
+ Remae Status. E
b Sarwe sssemsoiied =_£
+ Sinraling Meiules - 1 —
oo s oupws |51

D o P

To select the Trigger, click on the 3 dots and select the variable connected to it (i.e. “CB closed)

Programmable Status A settings

Trigger | None

Delay On|

Delay O |

Trigger

Trigger type |Cusulm

Trigger 1 M_]on Trigger2| [ Off Triggerd | [H Off

|Global 1L - |Global 1L | |tobat 1L |
E;_‘B‘M 1 CB closed x CB closed x
CB connected x C8 connected x CB connectad x
CBintest x CBiniest x CB in test x
CB tripped X C8 tripped x CB tripped xX
CB ready to close X CB ready Io close X CB ready o close X
CEB undefined x C8 undefined x CB undefinad x
CBopen X CEB opan x CE open b
Trip command failed x Trip command failed > Trip command failed X
CB clesed CGlobat 1L Gilobal 1L

CB s closed. Giobal staws mfomancn (summary) Global staws information (summany),

Register value | 0x8101,0x0000,0x0000

Note: it is possible to select the Delay On and Off values of the Programmable Status.
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More Info

There is a way to have a list of all the Inputs involved in the logic by clicking on the icon “More Info”, the
list of Inputs is presented:

Inputs

£ Type search text here
A
Ky

Com Link

-

Modules

-

Non Volatile Inputs

-

PLCOut1

-

PLC Out2
* Programmable Status

* Protections

-

-

Remote Status

» Sense accessories

-

Signalling Modules

* Status

-

Temporary

-

Timing

-

Wamings and Alarms

Remote Programmable Status

Operators Inputs Qutputs

D |

>

Inputs

£ Type search text here

PLCOut 1

PLCOutC

Rule 2
Status

CB closed
CB Utity 1 Closed
Rule! i

CB ready to close

Rule 2

Operators Inputs Qutputs

D o b

Each input variable corresponds to a cell, which is composed of a title and three rows:

« Title: Name of the register to which the variable belongs (i.e. “Status”)
« 1strow: input variable (i.e. “CB closed”)
« 2" row: input variable tag (i.e. “CB Utility 1 Closed”)

« 3" row: Rule where the variable has been inserted (i.e. “Rule 1”)

Status
CB closed
CB Utiity 1 Closed
Rule 1
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Navigate to Signal

By clicking on “Navigate to Signal”, it moves to the Rule where the selected input is present.

If the same input is present in more than one Rule, by clicking again the “Navigate to Signal” the diagram

page move the next Rule.

et ©aiRue  DRemoeRue & MorRusleh Mo Dadatice $imoufie Slomin Dremow  BFiniems

BaADsbug [ Siep Debug ®
e 2|

B Ty sanzh s hers

Replace Signal

Each input can also be replaced with another directly from this page without losing any connections by
clicking on ‘Replace Signal

»

o @ e Rule € - Dladdhoe B P Biomin £

Note: Replace Signal not available for PLC Output and Temporary registers
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It opens a window where the variable can be replaced with another one selected from the tree menu.
For example, in this case the variable “CB closed” is replaced with “CB connected”:

Replace Signal

Source CB closed

Destination ICE connected *
fCB connected i
[CBintest
| CB tripped
! CB Status undefined

| CB open
| Trip command failed
Remote

Any warning

Any alarm

Any timing

Any trip

CB position undefined
CB trip position
Parameter(s) changed
Harmonics available

Waveform available

(x]

e @addRule  ©RemoveRule ¢ MoveRulelLeft > MoveRuleRight [JAddNote BeLayoutFule BZoomin PZoomOut B Fato hem
St Debug [ Siop Dwbug
et hare
Rule? | Fule 2|
™ = b " o &= :"." k] 0 17.: L " ™ ™ L] L
7
Fuda!. Fide 2 =
PLC OuwtC
Fule 2
g
Status L |
CB Lhity 1 Closed *
Rulst = |
£-
CB ready to close
2
g
| B uitlity 1 Clasad PLd ot A
5 i 3% i S
3 [ gt 3 cermected |
8]
g
B
g
Operators Inputs Outputs

D o P




USER GUIDE 21

Outputs
Each rule requires one output. Each output is a Boolean variable, but it can have different characteristics

according to the register selected.

Qutputs

£ Type search text here

e KA
AR N A

¢+ Ekip Signalling 2K
b Ekip Signalling 4K
b PLC Out1
» PLC Qut2

» Temporary

Operators Inputs Outputs

D o [P

« PLC Out: composed by 2 registers (PLC Out 1 and PLC Out 2), with 16 outputs each. The status
of these variables can be monitored in real time directly in the Custom Logic tool (presented in

chapter Logic Design — Settings).

Outputs
£ Type search text here

K A
E A

¥ Ekip Signalling 10K &
» Ekip Signalling 2K I
* Ekip Signalling 4K

*

PLC OutA @®
PLCOuWB

PLCOUC ®
PLC OulD

PLC OutE

PLC OutF

PLCOWG

PLC OutH

PLC Outl

PLC OutL

PLC OutM

PLC OutN

PLC OutO

PLCOutP

PLCOWQ

PLC OutR

4 PLCOut2

PLCOut2 A

Operators Inputs Qutputs

D - b
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« Temporary: composed by 1 register with 16 outputs. The status of these variables cannot be
monitored in real time since they remain as “internal” variable

Qutputs

)0 Type search text here
EE A

» Ekip Signalling 10K

¥ Ekip Signalling 2K

* Ekip Signalling 4K

» PLCOut1

¥ PLCOut2
Temporary A
Temporary B
Temporary C
Temporary D
Temporary E
Temporary F
Temporary G
Temporary H
Temporary |
Temporary L
Temporary M
Temporary N
Temporary O
Temporary P
Temporary Q

Temporary R

Operators Inputs Qutputs

o S b
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« Ekip Signalling: composed by all the available digital output modules for Emax3:
- Ekip Signalling 10K Link (composed by 10K-1, 10K-2 and 10K-3)
- Ekip Signalling 2K (composed by 2K-1, 2K-2 and RELT)
- Ekip Signalling 4K

Outputs

jel Type search text here

AR €y Ai

» Ekip Signalling 10K

Ekip Signalling 2K1 011

Ekip Signalling 2K1 012
Ekip Signalling 2K2 021
Ekip Signalling 2K2 022
Ekip Signalling RELT 031

Ekip Signalling RELT 032

4 Ekip Signalling 4K

Ekip Signalling 4K 01
Ekip Signalling 4K 02
Ekip Signalling 4K 03
Ekip Signalling 4K 04
» PLCOut1
P PLCOut2

» Temporary

Operators Inputs Qutputs

D [ >

Note: The Custom Logic Tool will program directly the digital output inserted in the logic when it is uploaded in the device.

The functionalities present for the inputs (rename, search, drag and drop) are also present for all the Outputs.
Each output can be delated directly in the Rule, but it cannot be copied because has to be unique.
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More Info

The “More Info” page is also available for the Outputs.

Outputs

£ Type search text here

PLCOu 1

PLC OutC

Outputs

L Type search text here

PLC QutC

Rule 2
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Operators

The Operator block is the computation function that is applied to one or more input and provide one output.
The total list of operators available for that type of breaker is presented in this menu:

Operators
AND OR XOR
Delay Pulse Counter
™) oo]5
Latch DayOfWeek
3 : A

Operators Inputs Outputs

D - >

To select the operator, double-click on it or drag and drop it in the Rule. Each Rule can have more than
one operator.
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AND

It can have up to 6 input variables selected by the “Input” menu list. At least 2 inputs (In1 and In2)
are mandatory.

AND

In1

In2
out
ind o

Ins

In&

With right-click it’s possible to replace it with another compatible operator.
The operator can be also copied in the Rule.

Note: it is also possible to negate the input/output status for each variable connected to the operator by clicking directly to
the single pin of the operator:

CB connected AND

| ——»m

PLCOut A

CB ready to close out *

In5

OR

Has the same characteristics of “AND” operator: It can have up to 6 input variables selected by the “Input”
menu list. At least 2 inputs (Inl and In2) are mandatory.

OR

in1

In3
ind
In5

In&

With right-click it’s possible to replace it with another compatible operator.
The operator can be also copied in the Rule.

Note: it is also possible to negate the input/output status for each variable connected to the operator by clicking directly to
the single pin of the operator.
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XOR
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Has the same characteristics of “AND” & “OR” operator: It can have up to 6 input variables selected by the

“Input” menu list. At least 2 inputs (In1 and In2) are mandatory.

XOR

in1

In3

Cut
In4
In5

In6

With right-click it’s possible to replace it with another compatible operator.
The operator can be also copied in the Rule.

Note: it is also possible to negate the input/output status for each variable connected to the operator by clicking directly to

the single pin of the operator.

Delay

It has 1input and 1 output. To set the delays, double-click on the operator and define De-lay On and Delay

Off values:

Delay properties

----- Delay On
® Configure the parameters of the delay operator on input rising edge

Delay

Delay On = 1000 ms.
Delay Off = 2000 ms

Detay =0ms

Delay [ms] ' 1000 = |
6y
Register Delay Enable M No \ out
Delay Off
'@ Configure the parameters of the delay operator on input falling edge
Delay [ms] i 2000 2 X|
. ® -
Register Delay Enable B No
« Delay On: delay of output variable to become True after that input variable becomes True.
« Delay Off: delay of output variable to become False after that input variable becomes False.
______ True
Delay IN
¥ False
______ True
Delay OUT
v False
Delay On Delay Off

Time diagram representation of Delay On/Off behavior
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» Register Delay Enable: when this function is enabled, the specific On/Off delay can be stored
in a register (Delay On A-0). This allows the delay value to be changed directly from the Classic

View, without editing the project.

Delay properties
=:r Delay On
@ Configure the parameters of the delay operator on input rising edge
Delay [ms] l 0. l
Register Delay Enable .:l Yes
Register Delay © DelayOnA -
©) DelayOn A =
© DelayOn B '
s ety O © DelayOnC _
Configure the para © DelayOnD
() DelayOnE
) DelayOnF
Del
ay[ms] () DelayOn G -
Register Delay Enable o [ B No

Each delay register can be linked to more than one delay block operator.

Counter

It has 2 inputs and 1 output. To set the max count, double-click on the operator and define the value:

Counter properties

Max Count |10 3 X}

Counter

Max Count= 10

Reset

Count=0

0joj5] >

» Counter operator behavior: Each time the Set input becomes True, the counter increases by
1. When the counter reaches the Max Count value, the operator’s output becomes True. If the
Reset input becomes True, the counter resets to 0 and the output becomes False.
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Pulse
Pulse properties Pulse
Pulse Width = 500 ms
n
Pulse Duration [ms] | sod 2|

Cut

» Pulse operator behavior: when the input variable becomes True, the output also becomes True
and stays True for the entire pulse duration. After the pulse duration ends, the output be-
comes False.

Latch
It has 2 inputs and 1 output.

Latch

Dl

Reset

» Latch operator behavior: when the Set input becomes True, the output becomes True and
stays True, even if the Set input goes back to False. The output only returns to False when the
Re-set input becomes True.

DayOfWeek

It has just one output variable.
It is possible to define at least one day of the week and a specific time window.

DayOfWeek properties DayOfNeek

Day(s} = Mon,Thu
Start Time = 06:16
Stop Tme = 1316

Day | Monday, Thursday ‘|

Start Time | 05:16 ¥ |X| :f:i B
1]

StopT:me| 13:16 v|>(| g e

OK

» DayOfWeek operator behavior: When the internal clock of the breaker matches the defined
parameters (day and/or a specific time window), the output becomes True. If the current time
is outside these parameters, the output becomes False.
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Edit View example

Here is presented a simple example that involves 3 Rules:
Rule 1: “CB Trip check”

Rule 1 Goal:
« The output is True if at least one of the following input variables is True: ‘L tripped’, ‘S tripped’, ‘G
tripped’, or ‘Programmable Status B’.
- The output is False only if all input variables are False.

* Example 2> Emax 3
Evand
ok f4om Device T Uploed o Deice. [ Gieck Logic Eatvion | HighLowl View | Setiea
P Oudfids O Remomide  ©Momfulsll  +MowRdeficd  DaddNc  BlooRue  BZaomin  SzeomOu  BFitklisee
@ B Slat Debug [ Stop Dt E-2
A Type semich el hars -

Uity O | Fiule 3|
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Programmable Staus B set with trigger “UV tripped” and renamed as “Progr. B UV trip”:

Trigger

31

Trigger type 'r(:nmm_

Trigger 1 [_Jon Trigger2| [ off Trigger3| Ml off

[Trip 11 - [Global 1L 1| | [stebai1 -]
Phase |oss tripped x CB closed x CE8 closed x
PTC tripped X CB connected X CB connected x
Mot usad X CHin test X CB in test X
Simulated Trip X CB ripped X CB tripped X
iyﬁa 1 CB readyio close x CB ready to close x
OV tripped X GB undefinad x €8 undefined X
82 tripped X CB open x CB open x
Gexttripped x Trip command failed x Trip command failed x
UV tripped Ginha! TL Giobal 1L

Global status wnformation (summary). Global status infomation (summary).
Register value | 0x9610.0x0000,0x0000 [t]

Rule 2: “Utility OK”

Rule 2 Goal:

« The output (Ekip Signalling 4K O1) is True if both of this condition are respected:
- Remote Status word A.O is True after 4s

- Ruleloutis False

- The output is False only if at least one of the conditions are not respected

Ounte @asdfue O AemoveFude ¢ MoveRulelen - Mave AuleFight [ add Noee

B Start Debug [ Stop Debug

' Type search test hene

€8 Trip check Uity O Fuie 3]

O ) " £ m e w3

Flyonfule DZoomin  BleemOu  BFiianems

o A .
+ Ekip Signaing 10K 5
v Ekin Signaling 26, ]

T
Ekip Signaliing 4K 01 ®
Ebip Signalling 4K 02 =3
Ekip Signalling 4K 03 )
Ekip Signalling 4K 04 fi
4 PLCOuY B
PLC Outa @
PLCOutE ® i
PLEGuC L&
PLEGuLD
PLEGULE il
PLEQutF 118
PLOOWG
FLEOUH LE
LG Qutl 5
PLE QUL
PLE Qut M §
PLCOuth 3]
PLEOutd
PLE QutP L &
PLE Outd
PLEQutR &
b PLEDut 2 B
+ Temporry

B

E
Operators m_p)T Outpaits i
D
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Delay On value connected to Register Delay On A (optional)

Delay properties

wo Delay On
® Configure the parameters of the delay operator on input rising edge

Delay [ms] [ 4000 3|

Register Delay Enable © ‘:‘ Yes

Register Delay |© DelayOnA -
..... Delay Off

® Configure the parameters of the delay operator on input falling edge

Delay [ms] |

Register Delay Enable
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Rule 3

Rule 3 Goal:
« The output is True if the input variable “Ekip Signalling 4K.1 OUT” becomes True at least 5 times.
« The output is False if:

- “Ekip Signalling 4K.1 OUT” becomes True less than 5 times
or
- “Ekip Signalling 4K.1 IN” becomes True

Outputs DaddPue  ORemoeuls - Moefuslen b MowRusfigh [Jidddor Blmufie  SZemin B2 B Fitmliama

b Sanbebug 11 Siap etz @

CB Tiigchick| USiy O Rula 3|
4. W W

. S———-

SR

_.,_.._.—!‘

PLCOUA

8 Trp shack. Uy K
PLCOWE

R 30s

3

PLC Out B renamed as “Rule 3 Out”
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High Level View

This page summarizes the complete logic of the individual device. It is useful to under-stand the correla-
tion between inputs and outputs across the different Rules.

In this example, the output of the rule “CB Trip Check” is also used as an input for the rule “Utility OK”.
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Settings

This page displays the overall programming of the Programmable Status, PLC Outputs, Ekip Signalling
outputs and Delay Operators Monitor.

Examale 2> Emax3
Emand

& GoBack L Downiosdfrom Device T Uploadto Device [ Check Logic Editviaw | High Ll View |

o8 Programmable status. .

(w3}

MAME ALIAB TRIGEER DELAY ON DELAY OFF EDIT  RESET
Programmatile Stetus B Progr. B UV trip Cuslom Da9610 0s os & 2

Ale Physical outputs ~

] Show anly physicsl cutputs in your project

NAME PLCOUTPUT STATUS ALKS PHYSICAL QUTFUT
PLE Outh [ ] Hat connected
PLCOWE ] Rl 2 Out Nat connected

Ekip Signalling 4K.01 Not Available K01

) Delays monitar ~

[7] Shizw only delay manitored in your project
NAME RULES THRESHOLD EDIT RESET

Delay On & Uiiay 0K 2000 g @

Programmable Status

Once a Programmable Status variable is inserted into the Rule, the Programmable Status menu of the
Settings page will be populated by highlighting the main information

o3 Programmable status ~
[ Show only programmable status in your project

NAME ALIAS TRIGGER DELAY ON DELAY OFF EDIT RESET
Programmable Status B PFrogr. B UV trip Custom 0x8610 0s Ds P &

For both lists, it can be chosen to view only the variables involved in the logic, or the en-tire list of vari-
ables. To do this, simply uncheck the option “Show only programmable sta-tus / physical outputs / delay
monitored in your project.”

t!g Programmable status -
("] Show enly programmakble stabus in your project

NAME ALIAS TRIGGER DELAY ON DELAY OFF
Programmakbile Staus A

8
=
m
#

Programmabie Status B Progr. B UV irip Custom Dx9610 Os 0s
Programmable Status C
Programmable Status D
Programmakble Staus E
Programmable Status F
Programmakble Status G
Programmakble Status H
Programmabie Status |
Pregrammable Status L
Programmakle Status M
Programmable Status N
Programmable Status O
Programmakle Status P

Programmable Status O

BN NN R N R R R NS (R
B R RRRRRRRLRLRRLLRRRMA

Programmable Status R

From the menu it is possible to edit or reset the configuration of each Programmable Status.

o Programmable status A

1 Show only programmable status in your project

MNAME ALIAS TRIGGER DELAY ON DELAY OFF EDIT RESET
Programmable Status 8 Progr. B UV trip Custom (KO610 Os 0= & @
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Physical outputs

Once a PLC Out or Ekip Signalling Out variable is inserted into the Rule, Physical outputs menu of the
Settings page will be populated by highlighting the main information
ale Physical outputs

| Show only physical outputs in your project

MNAME PLC QUTPUT STATUS ALlAS PHYSICAL QUTPUT
PLC Out& L] Not connected
PLC OutB e Rule 3 Qut Mot connected
Ekip Signaliing 4K 01 Not Availabla 4K

Since Temporary Outputs cannot be monitored, they are not shown in the menu.

Like in the Programmable Status menu, it can be chosen to view only the variables involved in the logic,
or the entire list of variables.

If the user is connected to the device, the real-time status of each PLC output is presented in the list “PLC
Output Status”, differentiated by colors, where:

« Green corresponds to PLC Out Status = True
« Grey corresponds to PLC Out Status = False

ﬁ Physical outputs

[ Show only physical outputs in your project

NAME PLC QUTPUT STATUS ALIAS PHYSICAL OUTPUT
PLC OutA * Mot connected

PLC OutB L Rule 3 Out Not connected
Ekip Signalling 4K 01 Nat Available 4K 01
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Delay monitor

Once a Delay On/Off value is connected to a delay register, Delay monitor menu of the Settings page will
be populated by highlighting the main information

) Detays monitor

| Show only delay monitored in your project
HAME RULES THRESHOLD

Deday On A Utility OK 4000 &

From the menu it is possible to edit or reset the configuration of each Delay register.

Q') Delays monitor
o Show only delay monitored in your project

HNAME RULES

THRESHOLD EDIT RESET
Delay On A Utility OK 4000 & &
Note: Each delay register can be linked to more than one delay block operator.
o Delays manitor L
|| Show only delsy monitored in your projact
NAME RULES THRESHOLD EDIT RESET
Delay On A Uiy OK, Rule 4 4000 Vs e
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LOGIC AND PROJECT
OFFLINE VALIDATION

After writing a logic, it is necessary to verify its correctness and prepare the required documentation to
ensure that the project is as complete and accurate as possible.

Check logic function

To verify the logic of each individual device, the ‘Check Logic’ function is available on the Edit View page,
which checks:
« Input& Output connections: no variables in the rules without being connected to something
- Output Rules: one single Output for each Rule
- Operator conditions: every operator respects the operating requirements (Delay On/Off for Delay
and Pulse, at least 2 inputs for AND/OR, etc...)
« Memory limits: the entire logic is respecting the memory limit of the device

test> Emax 3
Erax 3

&~ GoBack i Download from Device i Upload to Device Edit View | High Level View | Settings

Program verification success. The program can be oK
downloaded to device.




USER GUIDE

Note: once the logic is uploaded in the devices, is presenting more in details the memory limits in Classic View page:

Infs i .
- = "' Custom Logic

Fi Features Collect

B roomcesn N¥O0oR

Status PLC Setiings Lo PLC RealTime variable

@Tj Warningiblarms FLC Enable Enatied H_| Delay On Maniter

Memory Manufacturer o
Trips Mermory Size [} Draday Off Monitor
e s o SR % Men Volatile Inputs
CB Statistics: Number of saures instructions 4/70
Number of PLC instruchions 2211000
Unit eenfiguration Mumber of Detay blocks used 1740
Number of Pulse blocks used 0740
Sense Accessories configurabion Nimber of Latch Blocke used oi40
Number of Counter blocks used 1i40
Protection Parametars »
PLC Memory Used 2%
Modules v
PLC Sialus ~
Wirsises Modiles PLC program exscufion fime (average) 53us
PLC program sxecubion lime (maximum) Tius

Programmable Status and Outputs. A
PLC Parser ermor code -

Programmabile Status PLC Parser error details =
Custom Logic PLC Run-time resource check =k
Ovutputs PLC Run-time eor code =
Funetions PLC Outputs w
Measures Histary PLC Outputs 2 i

Trigy Histery

Events log

Dataloggar Advanced

| Ciatalogger Basic

THD-Hamenics: w
Metwaork Analyzer v

Advanced Power Controller v

50| Diana
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Debug Mode

The designed logic can be tested by simulating it directly in Custom Logic, without needing to download
it to the devices. The simulation can be performed on one device at a time only.
The simulation tool is called “Debug” function and is available on the Edit View page.

4~ oBack 2l Downlosd bom Device T Upioad 1o Devics ] Check Logic

r— 5 Add Rule

Latch

$

<
B 1 9

dest > Emax 3
Braad

) Rumove Rt 4 Move Rdw Laft 3 Move ke Right [ Add Mot

TELEEE

OR

D

Ediview | HighLeseiview | Setings

FlmuRus  Bscmin  PZoomOu Btk llems

PLCOWLA

Cparatars Inputs Ouiputy

D o B ’
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Debug settings

By clicking on the gear icon on the right side of the window, it’s possible to set:
« Clock of the simulation
« End of infinite loop
« Stop time

@ AddRule G Remove Rule € MoveRuleleft  -» Move Rule Right [JAddNote B LayoutRule P Zoomin S ZoomOut B Fitto ltems

b StartDebug [ Stop Debug

Rule1 | Rule 2| Rule 3| Rule 4

Custom Logic Options

Debug

Time step [ms] | 100 3|

Stop time [ms] | 2147483647 |
Debug ON

To start the simulation, click on “Start Debug”.

(® Add Rule (3 Remove Rule ¢ Move Rule Left > Move Rule Right [J Add Note Be LayoutRule 2 Zoomin © ZoomOut @ Fitto ems

£ S D o

Rule1| Rule 2| Rule 3| Rule 4]
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Variable status

Each input/output it is colored in real-time according to their status:
« Green = True
- Red = False

In addition, by moving the mouse on each variable, a label with the status appears:

@ AddRule © RemoveRule & MoveRRuleleft = MoveRuleRight [JAddNote BelayoutRule @Zoomin SZoomOut B Fittoltems
Start Debug [ Stop Debug

33408 @
Rulel| Rule 2| Rule 3| Rule 4
100 150 200 25 300 3% 400 458 L] 550 £00 550 T00 0 800 250
s_ |
B-
o
&
g.
g 11 : | | | Ltripped | | |
- o HHHHHH
- | i ! ! HEEEE! ! —> 1 ! ! ! !
| : : : | Gtripped [ ™ : | PlcoutA
§. | { { { { i — I3 53 ! { !
EESEEmSmSRSEmmmammEEE ___ mmumdmmmas EEnsnnnnne_____J
; . . . . . : i [ : | : :
- mww 1 1 ! ! ! : il [ ! ! !
! ! ! ! Sl -1 . . . ! T
| ! EnmssmmmmmE" _____msams

150

Ton

740
1
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Input status definition
To test the logic, the status of each input variable can be defined by clicking directly on it:
®AddRule ORemoveRule ¢ MoveRuleleft - MoveRuleRight [JAddNote B layoutRule 2 Zoomln 2 ZoomOut B Fittoltems
* StartDebug [ Stop Debug 5840s @&
Rule? | Rule 2| Rule 3| Rule 4]
0 50 2? 50 IIN 350 430 500 iﬂiﬂ 500 ESD
& B
N 0
2 HH P ' HHH
o
8-
. SEEEEWEEAmEEWmEmEREmEmEn Heripra e e
B '1:-:' OR 15
1 O . wio s 0
HHEH e SN i P
1> '
Out
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Time and date Operators

The Operators that depend on date and time (“Delay”, “Pulse” and “DayOfWeek”) are respecting the real
time characteristics to replicate the real behavior of the logic in the simulation.

For example, in the above Rule, the Delay operator is programmed with a Delay On = 1000ms. So, when
the input of Delay operator becomes True, the output becomes True after 1s:

@addfule O FemoweRe  MoeRuslet - MowPRuefight [ AddNote B LayoutFule

Siart Debug O Stop Debug

C8Trip chech. Uity OK | Fule 3

% =*) [ = m 1 am £ 300 = - i

i

m

m

i [ v
| B Uiy 1 Closed |
v

Bizomin B Zoom Dut

= S = = ™

B Fit o hems

s23808 §

PLCOUt R

Note: close to the gear icon, the clock timer starts to count once the “Start Debug” button is On.

(® Add Rule & Remove Rule € Move Rule Left > Move Rule Right [J Add Note 8 LayoutRule @ Zoomin 2 ZoomOut B Fitto ltems

Start Debug [ Stop Debug

Rule1| Rule 2 Rule3l Hu}e4|

e
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More Info page status

45

Clicking on the icon “more info” for Inputs or Outputs, the real-time status of all the variables involved

in the logic is showed:

PLCOut 1
PLC OutA

CB Trip check, Utiity OK
PLC OutB

Utiity OK
Protections
L tripped

CB Trip check

S tripped

CB Trip check

G tripped

CB Trip check
Status

Operators Inputs

D

Outputs
=

PLC Out 1

PLC OutB

Utiity OK
Temporary
Temporary A

Rule 3

Operators Inputs OQutputs

D S b
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Project functions

After verifying the logic of a single device, it is possible to return to the Diagram Page and proceed with
the programming of the other devices.
Once the checks for each individual device have been completed, the project documentation can be prepared.

test

[ Mew Project [[;‘ Open Project | Save Project RSEUE ProjectAs ) Print 8= Bill OfMaterials | [i] System Information Open Templats

- Save Project: Save or update locally the project file with the function
- Bill of Materials: The BoM is automatically created by collecting all the information provided by the
logic of each device in the project.

Bill of materials X
Here you have the list of resources needed to make your project work.

@ Resources included below may require additional hardware, please consult the respective device catalogue!

=T Utility 1 A
Emar S Back
Material Name Rule Name Signal Name

G tripped -
Ekip Touch LSIG CB Trip check

S tripped ->
Ekip Signalling 4K Ekip Signalling 4K.1 OUT o 4

Utility OK

Ekip Supply Ekip Signalling 4K.1 OUT -2
= Gen t
Ge N

B v

Save é Print

Note: Resources included inside Bill of material may require additional hardware, please consult the respective device
catalog.
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« Print Project: Create a pdf file that summarize the entire project

CL User Guide logic report
Save or print the report of your project

Zaamearz Beslmamiell

-~y

47

W Fe eI

[B) save @ Print
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LOGIC
COMMISSIONING

Logic Commissioning

To upload the logic in each breaker it is mandatory to be connected to them.

Devices connection

The connection to the breaker can be done via USB-C connector:

CONNECT TC DEVICES FOUND DEVICES

Sean lor your devicas by sslacling ore of the b channel

® ®
¢

L

Serial o

®

Efhermet Sean

o conngct devices manually by sicking thin link
ABE Abikty™ Ensray Manager snd Asset Manager

Activats data flow from your plant o ABE Abily™ EM & ARTIVATE

®
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Device logic upload

After the connectionis established in Ekip connect, select the correspond

49

ing device on the diagram page.

Reopen the Custom Logic Tool and. in the Edit View, press the function “Upload to Device” to download

the logic:

tost > Emax 3
Emax 3

€ GoBack - Download from Devics | T Upload 1o Devics | ] Chesk Logic

EditView | HighlevelView | Settings

Operatars @addAule  DRemoveRule Mo RulsLal < Move Rule fight D AddNote B LayoutRube B Zcomin  BZeomOut  BFitto lbems
B SwanDebug T Siop Debug &
L) o 2R, Fise | Aule 2] Rute 3] Aule 4
D jD 0o o ::IO 0 !::J !!I_‘ “.P JQIJ S.JIJ 24 SZ:} = '.'_ﬂ = o -
Delay Pulse: Counter "
o) " olol3] |
z
Latch DayOfiveek
= _Lirigped i i
g il il Il é"“ i
G tripped i l PLCOUt A
i..
Operatars Imputs Outputs gl
D o b
Before doing the upload, the tool makes all the check and gives a summary of:
- List of signalling output and input that will be programmed
- Presence of any error in the logic
- hardware and licenses package presence in the connected device.
Upload Project X

Messages

¥ /. Warnings M @ Infos

(0 Uploading your project will overwrite 4K |1 with the following parameters: Delay = 0 s, Polarity = Active closed

The Signalling 4K O1 physical output defined in the custom logic will overwrite any previous configuration present in

the connected device!

After that, the logic can be uploaded to the breaker.

Note: If the device lacks one or more hardware components or licenses required by the |

ogic, the download is not blocked.

However, an alert message will appear in Ekip Connect, and an error message will be displayed on the device.
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Upload Project

Bill of materials verification

RESOURCE

VERIFIED

Ekip Signalling 4K

®

Voltage Protections
Measuring Package
Ekip Supply Evo Modbus TCP

Com Link

© 0 0|0

Your logic won't work if you don't add the necessary
resources. Do you want to proceed anyway?

Yes
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After the upload, a warning message will appear in the HMI and in the “Warning/Alarms” menu in Ekip

Connect (click on Classic View = Warning/Alarms):

Classic View & Q m
. M ﬂ Warning/Alarms o 2
i 7o corecin KOO R
H Status Global ~ Other Wamingsi&larms A
n Wasninglhlarms Ary Warning Ay Wiarning Harmonic distorion > 2.1 =
P — . Contact Wear Pra-Alarm -8
. Tha A= Contact Wear Alarm - ®
LCT Alarm -
LCZ Alarm —
m Measures Menu Warnings ~ Friaiany Rt - ®
I L PraAlsim e Power Faclor Alarm — @
G okl _® Phase Cyele Mlarm —®
n Unit configuration Gt Preflarm - . TEBT;I;MH izati - .
W1 Waming o . ronization Error .
SO Sense Accessaries configuration it =8 xwmm"m - :
Power Controller PowerExceeded Waming - auratien error
Display O for Temperaturs e Riating Phug installaion Raquest -
Frotection Parameters — Y Measuring sror - @
Frequency Waming 2 _ & Ekip Link Actors Communication Erar —®
n Modules Zane Selectivity disgnostic —®
Protechon Alarms: Lo Estentem —
m Wireless Modules |ustom Logic waming WARNING tl
L Timing = ] single harmonic voltage over threshold -
n Programmable Status and Outputs =~ W L Timing above Threshold = ] single harmonic current over thresheld -
5 Timing . THD voltage cver threshold - @
- Functions & Alarm (Blacked Trip) - @ THD current cver thresheld - ®
82 Timing = RELT protection acthvated = ]
ﬂ Measures History 52 Alarm (Elocked Trip) - @ Mainboard Memery Check -9
G Timing - @ Modules Memary Chack - ®
n Trip Histary G Alarm (Blocked Trip) - ® Protection 59.81 slarm .
OF Timing - ® Voltage Stability Reached -8
n Eventslog OP Timing (Blocked Trip) - @ Vellage Stability 2 Reached -®
UP Timing - @ Frequency Stability Reachad —-®
H Datalogger Advanced UP Timing (Blocked Trip) - @ Frequency Stability 2 Reached .
0 Timing — @
5| Datalogger Basic 0Q Timing (Blocked Trip) -8 W0 source Alarm - @
SV Timing -® Veltage Out O Rangs S
| THD-Hamonics SV Timing {Blocked Trip) ~-@ €8 Temperature Warming - @
RG Timing - ® ArcFlash Connection Alarm -®
M hoctwork Anshyzer RQ Timing (Blocked Trip} - @ ArcFlash Sensar Number Warming - @
ROCOF Timing - @ Y0 pull il -8
H Ahamed Pames Gontraller ROCOF Timing (Blocked Trip) -® Y02 pulifail -9
SV2 Timing -~ @ Y pullfail -
Adaptive Load Shedding S\I'2Tm|nq{Eod=edTr|p? ~® Y2 e -®
C8 Temperature Connection Alarm YU pull fail - @
ﬂ — CHTatripcatin Tk YU2 pul fail - @
€8 Temperature Alarm Blocked Trip | 41 Configuration Emer -®

To analyze better the Alarm, it is possible to check in detail in the classic view page by clicking on Classic
View = Programmable Status and Outputs = Custom Logic = PLC Sta-tus:

PLC Status A

PLC program execution time (average) 57 us
PLC program execution time (maximum) 92 us
PLC Parser error code -—

PLC Parser error details =2

PLC Run-time resource check Missing Ekip Signalling 4K

PLC Run-time error code =

Note: The warning alarm on the device appears only when Ekip Signalling OUT is missing.
If other equipment is missing (i.e. Measuring package, or Ekip Suplly Evo Modbus TCP), this is shown only in Ekip Connect
during the logic upload process.
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Logic reading

In the opposite direction, it is also possible to read the logic that is installed on the breakers.
In the Edit View, press the function “Download from Device” to open the logic saved in the device:

Test> Emax 3
Emax 3

€ Go Back I i Download from Dewcel i Upload to Device Check Logic Edit View

High Level View | Setiings

Note: downloading from the device, it will overwrite the logic that is open in the file.
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CLASSIC VIEW PAGE

Logic Management from Classic View: once the logic has been uploaded to the device, it is also possible
to manage certain parts of it not only from the Tool page, but also from the Classic View page.

Click on Classic View = Programmable Status and Outputs — Custom Logic

Infarmation

n et

e
il_‘...__, Vismingialasms

Measises Mena
S CB Statistics

m Unit cenfiguration

Senue Accessories conliguration

ﬁ Probectan Parameters
dube:
[%;‘A Modules

. —

Programmabie Status

Custom Logic

Outputs

Functions

m Measures History
Trip Histosy

Evants log

H Diatalogger Advancad

8 Datalogger Basic

THD-Harmonics

m Metwork Analyzer

Advanced Power Conrolier

Diana

Custom Logic
b s B R |
PLE Setings
PLC Resources
PLC Status
FLC Outputs

FLE Qutputs 2

PLC RealTime varable w
Delay On Monitor w
Delay Off Monitoe w
Man Volatite Inputs v

CiProgramDatal ABBExipConnect3 Device Descriptorsi182_Emax3_v2 533 enc
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Classic View functionalities

From this page it is possible to use some feaatures without the need to pass from the tool
« PLC Enable/Disable

PLC Settings A

PLC Enable Enabled W |
Memory Manufacturer 0
Memory Size 0

Note: when the Custom Logic (PLC) is enable, an icon is present also in the HMI of Ekip Aware

« PLC Resources: it present how the logic is distributed in the device memory and especially how much
of it has bees used

PLC Resources A

Number of source instructions 4170
Number of PLC instructions 2211000
Number of Delay blocks used 1/40
Number of Pulse blocks used 0/40
Number of Latch blocks used 0/40
Number of Counter blocks used 1140
PLC Memory Used 2%

« PLC Status: it presents the execution time and any eventual error

PLC program execution time (average) 52 us
PLC pregram execution time (maximum) 200 us
PLC Parser error code -
PLC Parser error details —
PLC Run-time resource check -

PLC Run-time error code ==
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« PLC Outputs: it shows in real time the status of the PLC Outputs 1&2 variable

PLC Outputs

PLC OutA
PLC OutB
PLC OutC
PLC OutD
PLC OutE
PLC OutF
PLC OutG
PLC OutH
PLC Out|
PLC OutL
PLC OutM
PLC OutN
PLC OutO
PLC OutP
PLC OutQ
PLC OutR

PLC Qutputs 2

PLC Out2 A
PLCOut2B
PLCOut2C
PLC Out2 D
PLCOut2E
PLC Out2 F
PLC Out2 G
PLC Out2 H
PLC Out2 |

PLC Out2 L
PLC Qutz M
PLC OutZ N
PLCOut2 O
PLCOut2 P
PLC Qut2 Q
PLC Out2 R

false
false

false
false
false
false
false
false
false
false
false
false
false
false
false

false
false
false
false
false
false
false
false
false

false
false
false
false
false
false
false

55
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« PLC RealTime variable: it shows in real time the status of each delay operator time (RealTime Delay
1-30) and Counter operator number (RealTime Counter 1 -30)

PLC RealTime variable ~
RealTime Delay 1 Oms
RealTime Delay 2 Oms
RealTime Delay 3 Oms
RealTime Delay 4 Oms
RealTime Delay 5 Oms
RealTime Delay 6 Oms
RealTime Delay 7 Oms
RealTime Delay 8 Oms
RealTime Delay 9 Oms
RealTime Delay 10 Oms
RealTime Delay 11 Oms
RealTime Delay 12 Oms
RealTime Delay 13 Oms
RealTime Delay 14 Oms
RealTime Delay 15 Oms
RealTime Delay 16 Oms
RealTime Delay 17 Oms
RealTime Delay 18 Oms
RealTime Delay 19 Oms
RealTime Delay 20 Oms
RealTime Delay 21 Oms
RealTime Delay 22 Oms
RealTime Delay 23 Oms
RealTime Delay 24 Oms
RealTime Delay 25 Oms
RealTime Delay 26 Oms
RealTime Delay 27 Oms
RealTime Delay 28 Oms
RealTime Delay 29 Oms
RealTime Delay 30 Oms
RealTime Counter 1 1
RealTime Counter 2 0
RealTime Counter 3 0
RealTime Counter 4 0
RealTime Counter 5 0
RealTime Counter 6 0
RealTime Counter 7 0
RealTime Counter 8 0 «

Note: The number associated with each register (1-30) refers to the order in which the operators (Delay/Counter) are
positioned in the logic, starting from Rule 1 to the last rule added to the project.

Note 2: The Real-Time Delay value does not differentiate between Delay On and Delay Off. For the same register, both
delays are monitored in real time.
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Delay On Monitor A
DelayOn A | 5000 &
DelayOn B | 03
DelayOn C | 03
DelayOnD | 03
Delay OnE | 03
DelayOnF | 03
DelayOn G | 03
DelayOnH | gt
Delay On | \ 05
Delay On J [ 05
DelayOnK | 03
DelayOnL | g2
DelayOn M | 0%
DelayOn N | 03
DelayOn O | 03
Delay Off Monitor A
Delay Off A | 03
Delay Off B | 0*
Delay OFf C | 03
Delay Off D | 03
Delay OFfE | 03
Delay OffF | 03
Delay O G | 03
Delay OffH | I
Delay Of | | 0s
Delay Off J | 03
Delay Off K I 03
Delay Off L | 03
Delay Off M | -
Delay Off N | E
Delay Off O | 03

Note: the link between the Delay On/Off register and the Delay Operator has to be done in the project

57

- Delay On & Off Monitor: functionallity where the register Delay On A — O and Delay Off A— O can be
modified without editing the project.
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Delay properties

@® Configure the parameters of the delay operator on input rising edge

Delay [ms] | 5000

Register Delay Enable W ves

Register Delay | (® DelayOn A v I

Configure the parameters of the delay operator on input falling edge

Delay [ms] l 03X I

Regiser Deltoy Bratie © W No

« Non Volatile Inputs: free boolean variable that can be controlled from the Classic View

Non Volatile Inputs ~
Non Volatile Input 1 OFF E.
Non Volatile Input 2 oFF| W
Non Volatile Input 3 oFf| M
Non Volatile Input 4 oFF| W
Non Volatile Input 5 oFf|
Non Volatile Input 6 oFf|
Non Volatile Input 7 oFf|
Non Volatile Input 8 oFf| M
Non Volatile Input 9 oFF| M
Non Volatile Input 10 oFF| M
Non Volatile Input 11 oFF| M
Non Volatile Input 12 oFf| W
Non Volatile Input 13 oFf| W
Non Volatile Input 14 oFf
Non Volatile Input 15 OFF :.

Non Volatile Input 16 oFf| M
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APPLICATION
EXAMPLE
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This chapter presents an example that illustrates all the steps and features used to design and implement

a logic on the breaker.

Note: The purpose of the following example is to demonstrate how to implement a logic step by step, highlighting most

of the functionalities described in the previous chapters.
This is not a real case study.

Logic description and requirements

CONDITION REQUIREMENT ACTION

1 [CB open] AND [NOT [CB ready to close]] 4k Out 01 =0n

2 4K Out 01 (Condition 1) = On 4k Out 02 = On for 5s, and then, 4k Out 02 = Off
3 [UV tripped] OR[L tripped] PLC Out C = True

4 Counter [PLC Out C] =10 Temporary A = True

4kIn 01=0n

Counter [PLCOutC] =0

Logic development

Create Project

Create a new project and define the name (i.e. “Application Example”).

[} Mew Projet

New project

m°p=aniu:l Bl save Project  [[5), Save Project s

[ Print

Name of your new project

1= Bl Of Materials

System1

[T System Information

Open Templats

Application Example]

Cancel
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Insert the device in the required for the logic in the diagram page. In this case, it is Emax 3.

[ MewPrieet  [] OpenProiect [ SaveProiect [l SmoProiectas  (HiPrim 35

Application Example

o

Devices

0

& Wire  #FBusher  Eladdimage  [DAddMots B Zoemin

1% s = » » “©0
et I | b g

BEzoomOut 2 Fitto hems

R
i

Electrical slemants

il

m

260

au

W

i

£

Emax 3

8
el

%)
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Logic design
Click on “Open Project” on the device and insert the variables, operators and outputs required in the
logic description.

# Wire & Busbar FJAddImage [JAddNote PZoomln 2ZoomOut BFittoltems
' W 200 B 3 3/ 40 4 w0 :
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Rule 1: Condition 1

CONDITION REQUIREMENT ACTION
1 [CB open] AND [NOT [CB ready to close] 4k Out 01 =0n
1. Rename Rulel to “Condition 1”
2. Insertinput variables (CB open, CB ready to close) to Rule 1
3. Insert Operator AND
4. Connectinput variables to input of AND operator and negate “CB ready to close”
5. Insert output variable “Ekip Signalling 4K O1”
6. Connect Out of AND operator to “Ekip Signalling 4K O1”
7. Click on “Layout Rule” function to organize automatically the view of the Rule (op-tional)
Application Example > Emax 3
Emax 3
& GoBack o DownloadbomDevice T Uploadto Device  [7] Chisck Lagic Editview | HighLeveiView | Setings
Outputs @ AddRule (RemoveRule ¢ MowRuleleh - MoveRuleRight [DaddNote BolayoutRule B Zoomin D ZoomOit B Fitto hems
B hscuimathirn b Gtaet Debug L Stap Debug &
s Al

* Ekup Signalling 10K
+ Ekip Signalling 2K

4 Ekip Signalling 4K s

Ekip Signalling 4K 02 i
Ekip Signalling 4K 03 =
Ekip Signalling 4K 04
b PLE O 7
» PLCOutZ
¥ Temporary. AND
E CBopen
CR i il
27 = —wm
" ABE, ; ]
4 2 [kip Signalling 4K &1
8- | | | | |na D_ 1 :
4 { Duiv—v—iv___ .
] CH ready 1o close od
5 5} i
P~ | &
5
§
Ll
8
5
=
Oparstors Inputs Custpiuty B
D of P

Note: Ekip Signalling 4k will be inserted in the BoM

@ Custom Legic ©@ Ekip Signaliing 4K was addec ur bill of matsriain = A paclo chissa1 itabhcom Q m

Apglication Example > Emax 3
Emax 3

€ GoBack b Downloadfrom Device T Upload to Device [7] Check Logic Edtview | HighlevelView | Sefings
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Rule 2: Condition 2

CONDITION REQUIREMENT ACTION
2 4K Out 01 (Condition 1) = On 4k Out 02 = On for 5s, and then, 4k Out 02 = Off
1. Click on Add Rule
2. Rename Rule2 to “Condition 2”
3. Insertinput variables (4K Out 01) to Rule 2
4. Insert Delay Operator
5. Double click on the Delay operator to set Delay On value = 5000ms
6. Enable the “Register Delay Enable” and select “Delay On A” register (optional)

Delay properties

===« Delay On
® Configure the parameters of the delay operator on input rising edge

Delay [ms] [ 5000 :‘

Register Delay Enable © 'j Yes

Register Delay l ) DelayOnA - ‘
wnses Delay Off

® Configure the parameters of the delay operator on input falling edge

Delay [ms] l 02 X‘

Register Delay Enable © . i] No
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7. Connect “4K.1 OUT” input variables to input of Delay operator

Insert output variable “Ekip Signalling 4K 02”

9. Connect Out of Delay operator to “Ekip Signalling 4K 02”

10. Click on “Layout Rule” function to organize automatically the view of the Rule (optional)

®

Inpits OaddRue ORsmomRule ¢ MaeRusleh - MowRueRigh [DaddNote SlaouRus SZoomin SloomOut BFitk
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Rule 3: Condition 3

65

CONDITION REQUIREMENT ACTION
3 [UV tripped] OR[L tripped] PLC Out C = True
1. Click on Add Rule
2. Rename Rule3 to “Condition 3”
3. Insertinput variables (UV tripped, L tripped) to Rule 3
4. Insert OR Operator
5. Connect “UV tripped”, “L tripped” input variables to input of OR operator
6. Insert output variable “PLC Out C”
7. Connect Out of OR operator to “PLC Out C”
8. Right click on PLC Out C and rename it as “Condition 3 Out” (optional)
9. Click on “Layout Rule” function to organize automatically the view of the Rule (optional)

@ AddRule ) Remove Rule & Move Rule Left

> Stan Debug Stop Debug

Condition 1| Gondition 2 ‘Candisen3|

= Move Rule Right

DaddNote B LavoutRule D Zoomin 2 Zoom Out

Ekip Signalling 4K 01 [0,
Ekip Signalling 4K 02 1O
Ekip Signalling 4K 03

Ekip Signalling 4K 04

4 PLC Out?

PLC Outh

PLCOut®

10

PLC DutC

FLC OutD

00

PLCOutE

PLC OutF

PLCOWG

o

PLCOutH

PLC Ot Hiops

PLC OutL | o B S5 P
PLE OutM

PLCOutM e ns

=0

PLC OutD

s

PLC QutP

PLCOWta

PLC OutR

@ PLCOut 2

wn

PLC Out2 A

PLCOuZ2B

PLCOuRC

i

FPLCOW2D

50

PLC Ou2 E

PLCOu2 F

o

OR

Conditon 3 Out

PICOWZ G -

Operators Inputs Cutputs

D S b

Note: Voltage Protection and Measuring packages will be inserted in the BoM
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Rule 4: Condition 4

CONDITION REQUIREMENT ACTION
4 Counter [PLC Out C] =10 Temporary A = True
4k In01=0n Counter [PLCOutC]=0
1. Click on Add Rule
2. Rename Rule4 to “Condition 4”
3. Insertinput variables (PLC Out C, 4k In 01) to Rule 4
4. Insert Counter Operator
5. Double click on the Counter operator to set Max Count value = 10
6. Connect “PLC Out C” input variable to Set input of Counter operator
7. Connect “4K In 01” input variable to Reset input of Counter operator
8. Insert output variable “Temporary A”
9. Connect Out of Counter operator to “Temporary A”
10. Right click on Temporary A and rename it as “Condition 4 Out” (optional)
11. Click on “Layout Rule” function to organize automatically the view of the Rule (optional)
Outplits @ addRule @ RemoveRule 4 MoveRuleleft  —* MoveRuleRight [JAddNote §¢ LayoutRule DZoomin 2 Zoom Out
2 Tyne —_— b Start Debug Stop Debug
5 3 Condition 1| Condition 2| Condition 3 Cunﬂ:ifndl - - _ } . ) . _
. m m wm wm w  wm m m wm @ m
* Ekip Signalling 10K {
+ Elip Signalling 2K ¥
b Ekip Signalling 4K N
* PLCOut1
b PLCOWZ2
Temporary A Condition4.. & i
Temporary B -
Tamporary © 3
Temporary D =
Temporary E g
Temporary F 18
e : Iad oo L ARRHRERN G T
Temporary | | I Condition 4 Out
Temparary L 3 Dm E Sl
P— 5 Ekip s.lp:,r.mllin'g :K_.'l i
% SR jm———
Temporary N
Temporary O §
Temporary P g
Temporary O i
Temporary R B
Operators Inputs Outputs B
D 4 b
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Logic check

More info

Check Input and Output involved in the logic.

Inputs

_,.Q Type search text here

PLCOut 1

L tripped

Condition 3

UV tripped

Condition 3

Ekip Signalling 4K.1 OUT

Condition 2
Ekip Signalling 4K.1 IN

Condition 1

CB open

Condition 1

Temporary

Temporary A
Condition 4 Out

Operators Inputs

D -[

Outputs

]_)

®Ac

Outputs ®Ad
P> Sta
£ Type search text here

Ekip Signalling 4K 02

Condition 2

PLC Out 1

PLCOutC
Conditon 3 Out
Condition 3, Condition 4

Temporary
Temporary A
Condition 4 Out
Condition 4

Operators Inputs Outputs

D S P

67
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High Level View
Check the connection between the Rules

Cditview | High Level View | Setings
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Settings
Check all the PLC output and physical output configurations.
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Application Example > Emax 3

Emes 3

€ GoBack J DownloadfromDevice T Upload o Devics [27] Check Logic

EditView | HighLevelView | Settings

=5 Frogrammabie status
7 Show only programmable stalus in your project

Mo programmable status in your project

slz Physical sutputs

| Show only physical outputs in your project

NAME PLC OUTPUT STATUS ALIAS FHYSICAL QUTPUT
PLCOWE L ] Conditan 3 Out Mot connected
Ekip Signalling 4K 01 Not Available 4K01
Ekip Signalling 4K 02 Not Available 4K 02
O Dedays monitor ~
7 Shew anly delay menitared in your projeet
NAME RULES THRESHOLD EDIT RESET
DelayOn A Condition 2 5000 & &€
Check Logic

Use to function “Check Logic” to be sure that there is no presence of any error and if the logicis respecting

the CB memory limit.

Program verification success. The program can
be downloaded to device.

OK
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Debug mode
Check the behavior of the logic by changing in real time the input variable status

Condition 1:

@AddRule ©ORemoveRule ¢ MoveRulelek - MoveRuleRight [JAddNote e layoutRule PZoomin SZoomOut BFitiohe

1560s @
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Condition 2:
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Condition 3:

Condition 1| Condition 2 m]md

18.30s _:.:&f

100

11183
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Condition 4:

@AddRule O RemcoveRule ¢ MoveRuleleft  -> MoveRuleRight [JAddNote  $eLayoutRule @Zoomin SZoomOut
* Start Debug [ Stop Debug 64605

Condiion 1| Condition 2| Condition 3 Gandiion4 |
o ® W W

Project check

More info
Click on “Save Project” in the diagram page to save a .cl file locally in the computer..

@ Custom Logic © . Bpscochissatgnatbeom QO [M  §
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Bill of Materials

Click on “Bill Of Materials” in the diagram page to have the:

Bill of materials

Here you have the list of resources needed to make your project work.

@ Resources included below may require additional hardware, please consult the respective device catalogue!

Emax 3
Emax 3
Material Name Material Type Rule Name
Condition 1
Ekip Signalling 4K Condition 2
Condition 4
Hardware Upgrade
Condition 1
Ekip Supply Lite Condition 2
Condition 4
Voltage Protections
Digital Upgrade Condition 3
Measuring Package

Signal Name

Ekip Signalling 4K O1
Ekip Signalling 4K.1 OUT
Ekip Signalling 4K 02
Ekip Signalling 4K.1 IN
Ekip Signalling 4K 01
Ekip Signalling 4K.1 OUT
Ekip Signalling 4K 02
Ekip Signalling 4K.1 IN
UV tripped

UV tripped

L I A TR T T

-

Save [ Print

Note: the BoM can be saved as a pdf or printed.

Print Project

Click on “Print” in the diagram page to save locally a pdf file of the entire project or to print it directly:

Application Example report
Save or print the report of your project

Application Example

Cecewasz; Berlrvemiiili

Harime

"z

X

[B) save = Print
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Logic Upload

Connect the laptop to the device and scan it in Ekip Connect.

CONNECT TO DEVICES

Scan for your devices by selecting one of the below communication channels...

T&P SCAN

®

USB-C ST

Ethernet SCAN

®)

.. or connect devices manually by clicking this link.

ABB Ability™ Energy Manager and Asset Manager

Activate data flow from your plant to ABB Ability™ EM &

ACTIVATE
AM

Reopen the tool Custom logic and click on “Upload to device” and follow the procedure

Application Example > Emax 3

Emax 3

€ GoBack i Download from Device i Jpload to Device Check Logic tView | HighLevel View | Settings
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Upload Project

Messages

Warnings @ Infos

()  Uploading your project will overwrite 4K 11 with the following parameters: Delay = 0 s, Polarity = Active closed

the connected device!

the connected device!

The Signalling 4K O1 physical output defined in the custom logic will overwrite any previous configuration present in

The Signalling 4K 02 physical output defined in the custom logic will overwrite any previous configuration present in

Upload Project
Bill of materials verification

RESOURCE VERIFIED
Ekip Signalling 4K (@)
Ekip Supply Lite

Voltage Protections

© 60 6

Measuring Package

Upload Project

All data have been uploaded successfully!

OK

X

Note: The device must be equipped with the licenses and hardware listed in the Bill of Materials to ensure that the logic
works properly.
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Logic device test

Logic Validation: now that the logic has been downloaded to the breaker, the conditions listed in the table
in the chapter “Logic Description and Requirements” should be replicated.
For each condition, it must be verified that the corresponding action is correctly executed.

Note: It is possible to view the real-time status of each PLC Out in the ‘Settings’ window of the tool. A connection to the
device is required

Application Example > Emax 3

Emax 3

€~ GoBack | Downloadfrom Device T Upload to Device Check Logic EditView | HighLevelView | Setings

ﬁ Programmable status Lo
| Show only programmable status in your project
No programmable status in your project

$ Physical outputs .

" Show only physical cutputs in your project

NAME PLC QUTPUT STATUS ALIAS PHYSICAL QUTPUT
PLC OutC L Conditon 3 Out Not connected
Ekip Signalling 4K 01 Mot Available 4K01

Ekip Signalling 4K 02 Not Available 4K 02

Delay value change

To modify the Delay On value in Rule2, select the Delay On A register in the Classic View menu. For example,
set 3000ms instead of 5000ms.

Click on Classic View = Programmable Status and Outputs — Custom Logic — Delay On Monitor — Delay
On A—>set 3000 = Apply

Infermation £
- Custom Logic
Features Coll=ction A e
<] 2 ¥ BB R
n Statug PLC Settings v PLC RealTime vanable

n Warningiiarma PLC Resources w Delay On Monitor

tay On A
- Tripa PLC Stalus o Detay On
DelayOn B

Delay On N

m Weeless Modules Helr D0 O
s o ~
Bl Procrammabie Status and Outputs Dielay Off Manitor v

Sistus

¢ Delay On C
Measures Menu v FLE Outpuits v o

Detay On D

C8 Statisics PLC Outpuls 2 i Dielay On E

Datay OnF
=8 it configuration Delay On G 0
Delay On H 0
@ Sense Accessonies conbguration Detay On | 0
Delay On.J 0
E Prolechon Parameters v Diatay On K 0=
DelayOnL 0.
n Modules v Delay On M v,

Programmabie

Non Volatie Inputs v

Outouts
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