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1 Terminology

MINT Core; A MINT Core system is the control system responsible for continuously
monitoring all defined limits.

MINT Advanced; As soon as an additional feature is included in a MINT installation,
it is referred to as MINT Advanced. These features may include generating
optimised charging recommendations followed by the PLC, or visualisation. The
MINT Core is always present and continuously monitors the fuse.

Multi PLC; When the number of assets exceeds the limits for a single PLC and
multiple PLCs are required for one MINT installation, this is referred to as a Multi
PLC system. One PLC will act as the Main PLC, while the others are Sub PLCs.

Main; Refers to the primary PLC in a Multi PLC system. This PLC is configured with
the full installation to be monitored and will calculate all asset setpoints and
forward them to the required Sub PLCs.

Sub; Refers to PLCs subordinate to the Main PLC. A Sub PLC handles
communication with part of the field devices, sends data to the Main PLC, and
executes the calculated commands received from the Main PLC. A Sub PLC does not
perform any calculations itself.

Advice; A recommendation generated by an optimiser to control assets in an
optimal way. A simple example is postponing charging sessions until solar intensity
increases later in the day, resulting in lower charging costs and reduced COz impact.

NTP (Network Time Protocol); NTP defines the behaviour of systems within the
same network that compare their configured time settings to ensure each device
maintains accurate time. A standalone device may drift over time. Specialised NTP
servers maintain accurate time and can be used for synchronisation.

Firewall; A device’s firewall is a network security system that determines whether
specific network traffic is allowed to reach the device. In the case of a private
firewall, such as that of a PLC, it can be configured directly on the device. It may
also be necessary to adjust settings in the overarching network firewall in which the
PLC operates to realise the project.
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2 Required knowledge

To create MINT projects, experience with PLCnext Engineer and Code Creator, along with
familiarity with firewalls, Modbus, MQTT, Linux, and the principles of electricity, is ideal.

However, using this step-by-step plan (or guideline) and the described tools, a large part of
the preparations can be carried out with minimal prior knowledge.

For final verification, it is strongly recommended that someone with insight into the
electrical network reviews the preparations.
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Al-enhanced Energy Management

3 MINT configuration preparation

3.1 Download MINT configuration

The site configuration can be downloaded via the MINT Portal.
Follow the steps below:

Go to the following URL to access the MINT Portal:
| Phoenix Contact Mint

Navigate to “site management”.

mggﬂlcxr Home / Deshboards / puc_be b | Search for dashboard sssets and sites

CUSTOMER

@ Phoenix Contact BE

I

MENU
Site mznazement
2§ Dashboaras

+  Add dashboard

WA site overview

LY

Villere-le-Bouillet
& Sessions
@ Tear

Zaventem HO

N

000D 00:15 00:30 00:45 01:00 0115 01:30 01:45 0200 0215 0230 0245

Navigate to “view”.

Sites

Manage the sites for the custamer.

Navigate to “Site Config”

PHCENIX
Home / Sitea / ZaventemHQ / Detail | Ssarch for dashboard asssts and eites
ONTACT

CcusTOMER Detail Site Canfig PLCs Optimizers

@ Phoenix Contact BE
Details
MENY

Hame Zaventem HQ.

Y

Site management

- 1 Customerld
2% Deshboards = puc_be_zaventem_hg

Project

=y Belgium -

- EDEaEs

MINT v2.0.1 Page 6 of 44


https://portal.mint-ems.com/Context

MINT

Al-enhanced Energy Management

Navigate to “Edit site config”

[TYPHCENIX
Home  Sites / Zaventem HQ  Site Config Search for dashboard aseets and sites _..
mCONTACI'

PLCz

CUSTOMER Detail Site Config
@ Phoenix Contact BE £
MENU
-
Site management
5% Dashboards -

Publish the |atest version to apply changes to the menu tree structure.

Publizh latest version

Latest version: 2025-03-05T08:20:05.84666812
Latest published: 2025-02-26T13:45:40. 16437652 on 2025-02-26T13:45:40 15986347

Click on the download icon.

Version 39 v
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Select “Code Generator”, followed by “Download Config”

-

Select a format 1] N

MIMT Site Comfig | PLEEVI | Test Protocol | Code Generator

Cancel ._____.-' |[ Download mnﬁg]

r 3
Select a format Z
™ T
MINT Demo -
Generating Code Generator... Code
Generator.zip
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3.2 Creating a MINT project in CodeCreator
Open a new project using ‘New Solution...’

Bl Code Creator

Right-click on the project name and choose ‘Add PLC Project’

Bl Code Creator - Internal use only

File Project

WORKSPACE NAVIGATOR

Add PLC Project

Rename
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Import the programmes listed below.

PROGRAMS

Maodbus RTU
Modbus TCP

As well as the required device packages.

4 Modbus
Alfen
] CHARX
Charx Control - 5et 1 - Rew.14-03-2023 - TCP
PhoenixContact_ChamxContralset?_Rev. 14032023 1

A Huawei
Huawei SUN2000
A Phoenix Contact

EEM-MATTT - Rev.04-10-2023 - TCP
Phoenix Contact - EEM-EM325-EM355-EM375-EM.

Add the necessary Modbus communication programme for each physical device.

MINT v2.0.1
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Al-enhanced Energy Management

\A).MINT

For communication via Modbus TCP, add one ‘Modbus TCP’ programme per IP address and
enter the corresponding address.

File Project
WORKSPACE NAVIGATOR Laadpaal_1
4 B MINT Demo i
4 [l MINT Demo
Laadpaal_1 Program settings \

IP: 192.168.100.10

Port: 502

Enable UDP mode: O
Timeout:

Reconnect delay:

For communication via Modbus RTU, add one ‘Modbus RTU’ programme per serial
connection. Choose the option that matches the hardware card connected to the PLC.

The names assigned to these blocks will be the names of the communication programmes
in the PLC project. Pay close attention to naming conventions and ensure there are no
spaces in the names.

WORKSPACE NAVIGATOR
4 ™ MINT Dema Modbus &TU

7 hNT Deme) Modbuz 107

4 CHARK
Chax Control - Sat 1 - Rew.14-03-2023 - TCP
taci_ChanControtSei2_Rev. 14032023
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Next, add the required devices to the corresponding communication programme.

File Project

'WORKSPACE NAVIGATOR PROGRAMS

MINT Demo Settings Modbus RTU
MINT Demo Modbus TCP
Laadpeal 1 \ Program settings
: 19216810010

Port
Enable UDP mode: O
Timeout:

Reconnect delay:

Indicate the necessary Read and Write registers.

File Project

WORKSPACE NAVIGATOR Laadpaal_1
4 MINT Demo Datapoints Settings

4 MINT Dema Datapoint I [m] Read W] Write |

4 Laadpaal 1
P » Module 1 /

In the Settings for each device, fill in the Modbus Address field with the corresponding
unique identifier. If none exists, enter 1.

File Project

WORKSPACE NAVIGATOR Laadpaal_1

MINT Demo Datapoints Settings

4 MIMT Demo
4 Laadpaal_1 Device settings

Laadpaal_1

Maodbus Address:

—
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The final result should look like this:

WORKSPACE NAVIGATOR
4 [ MINT Demo
4 [l MINT Demo
4 [ Laadpaal_1
M Laadpaal_1
4 [ ALSB
1 ALse
4 7 Laadpaal_2
T Laadpaal_2
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3.3 Importing the “Code Generator” (.zip)

Once all steps from section 1.2 have been completed for the current setup, you can import
the downloaded “Code Generator” into CodeCreator.

In the download folder, there will be one zipped folder for each required PLC project
(naming convention: Main.zip, Sub X.zip).

Unpack the download folder and use these .zip folders as input files for CodeCreator.

[0 MName Date modified Type Size

MINT DEMO - Code Generator 6/03/2023 13:34 File folder
@ MINT DEMO - Code Generator.zip I 6/03/2025 13:34 zip Archive & KB

» MINT DEMO - Code Generator »

Fa

[] Mame Date modified Type Size

| % Main.zip ‘_‘__‘_\-\— 6032025 12:15 zip Archive 6 KB

Bl Code Creator - Internal use only - o X

File Project

WORKSPACE NAVIGATOR PROGRAMS | = | MINT DEMO - Code Generator - o X

+ 1 T Do e o e - @

4 MINT Demo Modbus RTD

4 (3 Laadpaal 1 WModbus TCP »* U &® - %‘ B
Loadpeal 1 PintoQuick Copy FPaste ] New Properties Select
4amase A 1 aces [ folder - e -
ALSB Cliphoard Organise New Open
MINTMAIN N < « 4[] « DEMO » MINTDEMO... v|©) | Search MINTDEMO - Code... £
4 [ Laadpaal 2 4 [ Modbus -
Laadpaal 2 o \D Name Date modified Type
« fi5 CHARX 6/03/2025 12115 Zip Archive

Charx Contral - Set 1 - Rev.14-03-2023 - TCP

PhosnixContact_ChanControlSet2_Rev.14032023
Huzwei
Huzwei SUN2000
Phoenix Contact
EEM-MA771 - Rev.04-10-2023 - TCP
Phoenix Contact - EEM-EM323-EM355-EM375-EM

Fie Project

WORKSPACE NAVIGATOR

4 ) MINT Demo iy s g
# P UNTDems — R A
4 3 Lasapast1 Modous TCP
Lasdpa 1 e
< ass
e Atached device ] A=
5 MINT DA
4 B3 Landpaal 2 sone Recuined Detatype
Laadpal 2 Fomer L1 @ omT
Power 2 e - —
Power 13 ] o Aten
Total Powar = ot PR——
m I REAL Chanx Control - Set 1 - Rev.14-03-2023 - TCP
e i 00320
Iz - ReaL o L
] reaL
a DINT 4 5 Phoenix Cantact
oaer SEM-MATTY - Rt 10.2023 - TP
Phosns Contact - EM-EM32S-EM355-ENTS-
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Establish a link between the Code Generator input and the devices in the Workspace
Navigator.

Note: It is not necessary to tick or untick any boxes in this view; they are purely informative
for this application of CodeCreator.

[ MINT_MAIN

F{} Device configuration

ALSB
Attached device: N vl
Laadpaal_1 b

State ALSE

& Power L1 Laadpaal_2

L Power L2 DINT ActivePower2

1. Power 13 DINT ActivePower3

1. Total Power DINT TotalActivePower

L REAL Current1

L REAL Current2

'NTE] REAL Current3

@) Reactive Power L1 [} DINT ReactivePowerl
. Reactive Power L2 (] DINT ReactivePower2
. Reactive Power L3 (] DINT ReactivePower3
. Total Reactive Power [} DINT TotalReactivePower

ALSB_LAADPAAL_1

Attached device: Laadpaal_1 I “
Lasdpasl_1 B

State ALSB

Total Power Laadpaal 2

Max Charging Current INT CommandMaxChargingCurrent
I REAL Current1

12 REAL Current2

13 REAL Current3

Vehicle status STRING strivehicleStatus

@ Power L1 O DINT ActivePower]

@ Power 12 O DINT ActivePower2

@ Power 13 | DINT ActivePower3

ALSB_LAADPAAL 2

Attached device: Laadpaal_2 =
Laadpaal_1
State ALSE
Total Power Lacdpaalt2 Ly

Max Charging Current INT CommandMaxChargingCurrent
I REAL Currentl

12 REAL Current?

13 REAL Current3

Vehicle status STRING striehicleStatus

@ Power L1 O DINT ActivePower1

@ Power 12 O DINT ActivePower2

@ Power 13 O DINT ActivePower3
Charging Plug Capacity O INT ChargingPlugCapacity
ULLN (] REAL Voltage 1N

UL2 N Voltage 2N
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After completing all the steps above, export the code.

- Code Creator - Internal use only

4 [ MINT Demo

B Export X
Info Loggingl Prefixes

Export location: |C:\Users\begm01\0ne[]rive - | Iz‘

Export type: | Project ¥

PLC Projects

Export Name
| MINT Demo

If the following “Message” appears, CodeCreator is ready.

. 06/03/2025 13:23:20| Creating project
. 08/03/2025 12:23:26| MINT Dema: Project is ready (C\Users\begm01\OneDrive - PHOEMIX CONTACT GmbH & Co. KG\Other\Desktop\MINT Demo.powex)
05/03/2025 12:23:26

Daone exporting

Upon creation, a .pcwex file will be generated.

e

[ Mame Status Date modified Type Size

m MINT Demo.powex @ 6/03/2025 13:25 PCWEX File 157 KB
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@

3.4 Creating a MINT Project
Open the generated file via CodeCreator using PLCnext Engineer 2024.0.4 LTS.

“

v » ThisPC » Desktop » MINT Demo

[ Mame

i+ Q

-

Status Date modified

Open
Share with Skype
Edit with Notepad++

Scan for threats

P EC:io

Share

Copy Link

Manage access

View online

Version history

Always keep on this device

Free up space

Import the correct libraries.

7-Zip >
Open with >
Give access to >
Restore previous versions

Send to >
Cut

Copy

B, ~dd User Library...

@ 6/03/2025 13:25

PLCnext Engineer 2022.0.4
[ PLCnext Engineer 2023.3
[T PLcnext Engineer 202404 |

Ly
- Search the Microsoft Store

Choose another app

% Add Library...

MINT v2.0.1

v I Libraries (0)

: ar{j@ (0

Type
PCWEX File

Size

157 KB
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The required libraries for MINT V2.0 can be downloaded via:
MINT energiebeheer met Al | Phoenix Contact

MINT Core downloads

Ii MINT Core PLCnext Engineer library I

¥ Changenotes
4 MINT PLC settings

&

MINT compatibility list

€

MINT charger compatibility

Copy the path to the libraries from PLCnext Engineer.

Kl open

™ » This PC » Documents » PLCnext Engineer » Libraries

Organise » New folder

Copy all these files (libraries).
The example below uses version V2.0.0 — always use the latest version (/)

Open
« - s ThisPC » Downloads » DEMO » MINT v2 00 Lib_set » MINTv2_00 Lib set
Organise » MNew folder
E1 MName Date modified Type Size
3 Q
PLCnextBase 1 7 0 6/03/2025 13:34 File folder
& O [ DNS_Basic_2.powlx 5/03/2025 16:41 PCWLX File 104 KB
¢ BN NeT_Library_S.pewix 5/03/2025 16:41 PCWLX File 1.331 KB
;& P_Com_12.pcwlx 5/03/2025 16:41 PCWLX File 113 KB
! ] MINT_Core_v2_00.pewk 5/03/2025 16:41 PCWLX File 2817 KB
1] PLCnextBase 1_7_D.pewlx 5/03/2025 16:41 PCWLX File 1.620 KB
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Return to the library path in PLCnext Engineer and place the libraries there.
Again, the example uses V2.0.0 — always use the latest version (!)

m Open

T » ThisPC » Documents » PLCnext Engineer » Libraries »
Organise + Mew folder
[] Mame B Date moedified Type Size
i Q
PLCnextBase_1_7_0 6/03/2025 13:50 File folder

& O m DMS_Basic_2.powlx 5/03/2025 16:41 PCWLX File 104 KB
' m lloT_Library_5.powhe 5/03/2025 16:41 PCWLX File 1.531 KB
, MIEN IP_Com_12.pewix 5/03/2025 16:41 PCWLX File 13 KB
) m MINT_Core_v2_00.powlhx 5/03/2025 16:41 PCWLX File 2.817KB
1] PLCnextBase_1_7_0.pcwlx 5/03/2025 16:41 PCWLX File 1.620 KB

It is also necessary to download the correct communication libraries via the PLCnhext Store
(PLCnext Store | The open software store for automation), such as Modbus_TCP and
Modbus_RTU.

- Modbus_TCP 15 has been successfully tested.

- Modbus_RTU 10 has been successfully tested.

The Modbus_RTU library offers
function blocks for communication
with the controller via Modbus RTU

protocol.

Library Library Library
: Modbus_RTU : ReSyNetM - : Modbus_TCP
# PhoenicContact GmbH & Co # Modbus # Phoenix Contact GmbH &Co,
H G H Phoenix Contact GmbH & Co. KG = KG
Free Free Free

Compiled in PLCnextEngineer 2025.0
With this library the following Modbus
drivers can be realized: - Modbus RTU
Client - Modbus RTU Server - Modbus

For the MB_TCP_Server function
block, the registers used for Modbus
correspond to the elements of the
udtTCP_ComData array. Each WORD

Communication 0 Module Functions

array element is to be considered as a
16-bit Modbus register. The...

Communication

TCP Client - Modbus TCP Server

Communication 10 Module Functions

v 7 Libraries (7)

~ [ Libraries (7)
~ B DNS_Basic_2 (1)
H P_com_12
H noT_Library_5
H IP_com_12
~ H MINT_Core_v2_00 (4)
~ B DNS_Basic_2 (1)
H P_Ccom_12
& 10T _Library_5
H P_com_12
~ [ PLCnextBase_1.7._0(2)
H FLCnexiBase

nexiBase ServiceProvider

& Modbus_TCP_15

PLCnextBase__7_0 (2)
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Adding a PLC to the project;
Use the search function to look for “2024”, then drag AXC F 2152 Rev. > 00/2024.0.0 into
the project.

®| PLCnext Engineer - C:\Wsersibegm01iOneDrive - PHOENIX CONTACT GmbH & Co. KG\OtheriDesktopMINT Demo\MINT Demo.pcwex*

Filz Edit Wiew Project Extras Window Help
" -
EEEDE DT X i O e s
KA e 4 arcl b=y
u AR — Search T L4 Variables GeneralFunctions... [1] Dia» + w 0O —+
E= Project > [ Programming {0 of 439)

Variables H - 0O X%
b PLCnext Components & Programs (0 of 2
xR ww w28 » P= - gem e

~ &l Network (10 of 602)
Type Usage i

~ [l Asiocontrol (10 of 198)

~ [gm Devices (10 of 198)

~ [ Phoenix Contact (10 of 195)
~ [ Axiocontrol (10 of 70)
' [ Controller (4 of 44)

» Function Code 6 - DataAccess \ 1l AXG F 1152 Rev. == 00/ZIFEL0.D
» Function Code 16 - DataAccess
i AXC F 3152 Rev == 00/EEE 00
Il AXC F 3152 Rev. == 04/21E 0.0
» Function Code 6 - Transactions ~ [ Controller with AXC F XT SPLC 1000 (3 of 17
» Funcfion Code 16 - Transactions Al AXG F 2152 (AXC F XT SPLGC 1000) Reu
EA}(C F 3152 (AXC F XT SPLC 1000) Rey
EA}(C F 3152 (AXC F XT SPLC 1000) Rey
Controller with AXC F XT SPLC 3000 (3 of 9|

» DiagnosticTool

» Modbus Master

» Function Code 3 - DataAccess

» Funcfion Code 3 - Transactions

» Process

» Process - Function Code 3 -

Creating Tasks and Events

For the MINT section, a task must be created with a cycle time of 25 ms.

Add the generated MINT programme and the MINT_DatahubConnection programme to this
task to ensure they are properly aligned. Disable the watchdog by setting it to 0.

Add the communication programmes to the second core, choose a suitable cycle time, and
disable the watchdog.

Tasks and Events GDS Port List %ﬁ Data Logger Sessions [’J Online Parameters
-

Tasks and Events

el
| Name ‘Component name Task type Ewe Program type Interval (ms) Priority | Threshold (ms) Watchdog (ms)
~ | i, Esm |
~ MINT Cyclic task 25 o o o
MINT_MAIN1 Arp.Plc.Eclr MINT_MAIN
MINT_DatahubConnection1 Arp.Plc Eclr MINT_DatahubConnection
Enter program instance name here Select program type here
@ Enter task name here
~ 1H Esm2
~ Modbus Cyclic task 75 (] 0 0
CC_MB_TCP_M_ALSB1 Arp.Plc.Eclr CC_MB_TCP_M_ALSB
CC_MB_TCP_M_Laadpaal_11 Arp.Plc Eclr CC_MB_TCP_M_Laadpaal_1
CC_MB_TCP_M_Laadpaal_21 Arp.Plc Eclr CC_MB_TCP_M_Laadpaal_2
Enter program instance name here Sefect program type here

@ Enter task name here
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Adjusting the PLC IP address

Il axcf21521 x

MINT

Al-enhanced Energy Management

RA wd d—
Yu AR Search I P Cockpit i Settings DataList |l Statistics
v = Project - settinas
[ W acrztse axcreamz @ | g
~ [ PLGnexl (2) Al Identity
» 1H Esm1 (1) m
> H Esm2 (1) ey Product name: | axcF21s2 ]
IEC 61131-3
> @ HMI Web Server — Item number: 2404267
'?' Alam Server Version: 00/2024.0.0
~k:OPC UA
22 profinet (0) Ethernet Viendor: Phoenix Contact
Auioline F (0
B o System Redundant Device family Conlroller
3 ZJ] PLCnext Components (7) cy.
Product family #oxiocontrol
Hardware extensions
Function: )
EiE=tP Location: (D
Update fask AML APC station name: axc£2152-1
Profile IT security #1
Security protocol:
Authentification method:
Security version: 1.0

[TCRiIP [Profinet]

[P address:

Subnet mask:

Gateway:

192 . 168 . 0 z

255 . 255 . 255 o

The IP range must also be updated in the project to reflect the actual situation.

5 Search x

= Project x

L o7 Sefiings &= IP Subnet

] Descrigtion () Online Controllers

M axc£-2152-1 : AXCF 2152 g
~ [3) PLCnext (2)

» i Esm1 (1)

» 11, EsM2 (1)

3 (CHMI Web Server
0 Alarm Server
+4+0PG UA
#2 Profinet (0)
Bl Asxioline F (0)
3 ] PLCnext Components (7)

MINT v2.0.1

IP subnet

SNMP

‘Scan sources

‘Scan delails

Network load

Identity

Settings

Network name: (7)

Domain{s): @

| netuorko1 |

IP range

Start IP address: (D
End IP address: (O
Subnet mask: (D

Default gateway: (D

192 . 168 o 2

192 . 168 o

255 . 255 .
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In the GDS Port List, link the IN PORTS and OUT PORTS of the MINT programme to their
counterparts in the communication programmes

CC_MB_TCP_M_Laadpaal_1 x (%) axc-f-21621 | PLCnext X MINT_MAIN >

Tasks and Evenis DS Port List| £# Data Logger Sessions  [5) Online Parameters

GDS Port List

] L

‘ OUT Port. » | INPort » | Function
| Arp.Pic eir | MINT_MAINT - strMINT_OutgoingCommunicationDatahub

Arp. Pl:,Evl“:Ir] MINT_MAINT - OUT_ALSBE_LAADPAAL 1 Select IN Port here

Arp.Plc.Eclr f MINT_MAINT : OUT_ALSE_LAADPAAL_2 Select IN Port here

Arp._Plc Eclr / MINT_DatahubConnection1 : strMINT_Datahub_OUT Select IN Port here

Select OUT Fort here Arp Pl Eclr { MINT_MAIN1 - strtMINT_IncomingCommunicationDatahub

Sefect OUT Port here Arp.Plc.Ecir f MINT_MAINT : IN_ALSB

Sefect OUT Fort here Arp.Plc.Ecir f MINT_MAINT : IN_ALSE_LAADPAAL_1

Select OUT Fort here Arp Plc Eclr { MINT_MAINT - IN_ALSE_LAADPAAL 2

Sefect OUT Port here Arp.Plc Ecir { MINT_DatahubConnection : strMINT_Datahub_IN

Amp.Plc.Eclr | CC_MB_TCP_M_ALSE1 : siCC_MB_TCP_M_NofificationSystem Select IN Port here

A Ple Eclr / CC_MB_TCP_M_ALSE1 : ALSE_OUT_PORT Select IN Port here

Amp.Plc.Eclr / CC_MB_TCP_M_Laadpaal_11 : sirCC_MB_TCP_M_NotificationSystem Select IN Port here

Amp.Plc.Eclr | CC_MB_TCP_M_Laadpaal_11 : LAADPAAL_1_QUT_PORT Select IN Port here

Arp.Plc Eclr | CC_MB_TCP_M_Laadpaal_21 - sirCC_MB_TCP_M_NolificationSystem Select IN Part here

Amp.Plc.Eclr / CC_MB_TCP_M_Laadpaal_21 - LAADPAAL_2_OUT_PORT Select IN Port here

Select OUT Port here Amp.Plc.Eclr { CC_MB_TCP_M_ALSB1 : CHARXSetlings

Select OUT Port here Arp Plc Eclr { CC_MB_TCP_M_ALSB1 : ALSB_IN_PORT

Sefect OUT Port here Am.Plc.Eclr { CC_MB_TCP_M_Laadpaal_11 : CHARXSettings:

Select OUT Port here Am.Plc.Eclr { CC_MB_TCP_M_Laadpaal_11 : LAADPAAL_1_IN_PORT

Select OUT Port here Arp Plc Eclr { CC_MB_TCP_M_Laadpaal_21 - CHARXSefiings

Sefect OUT Port here Am.Plc.Eclr { CC_MB_TCP_M_Laadpaal_21 : LAADPAAL_2_IN_PORT

Sefect OUT Port here Select IN Port here

Tasks and Events GDS Port List §} Data Logger Sessions ("] Online Parameters

GDS Port List

%3 £
OUT Port > | IN Port » | Function
Arp.Plc.Ecir / MINT_MAINT : stiMINT_OutgoingCommunicationDatahub Arp.Plc.Ecir f MINT_DatahubConnection1 : sttMINT_Datahub_IN
Arp.Plc.Ecir / MINT_MAINT : OUT_ALSE_LAADPAAL_1 Arp.Plc.Ecir f CC_MB_TCP_M_Laadpaal_11: LAADPAAL_1_IN_PORT
Arp.Plc.Ecir / MINT_MAINT : OUT_ALSE_LAADPAAL 2 Arp.Plc.Ecir f CC_MB_TCP_M_Laadpaal_21: LAADPAAL 2 IN_PORT
Arp.Plc_Eclr / MINT_DatahubConnection1 : strMINT_Datahub_OUT Arp.Plc_Ecir f MINT_MAINT - strMINT_IncomingCommunicationDatahub
Arp.Plc.Eclr/ CC_MB_TCP_M_ALSE1: ALSB_OUT_PORT Arp.Plc.Ecir f MINT_MAINT - IN_ALSB
Arp Pic Eclr / GC_MB_TCP_M_Laadpaal_21 - LAADPAAL_2_OUT_PORT Arp Plc Ecir f MINT_MAINT - IN_ALSE_LAADPAAL_1
Arp.Pic.Ecir/ CC_MB_TCP_M_Laadpaal_11 : LAADPAAL_1_OUT_PORT Arp.Plc.Ecir f MINT_MAINT : IN_ALSE_LAADPAAL 2
Arp Pic Eclr / GC_MB_TCP_M_ALSB1 : si'CC_MB_TCP_M_MotificationSystem Select IN Port here
Arp.Pic.Ecir/ CC_MB_TCP_M_Laadpaal_11 : strCC_MB_TCP_M_NofificationSystem Select IN Port here
Arp Pic Eclr / GC_MB_TCP_M_Laadpaal_21 - sirGC_MB_TCP_M_NotificationSystem Select IN Port here
Select OUT Port here Arp.Plc.Ecir f CC_MB_TCP_M_ALSB1 : CHARXSettings
Select OUT Port here Arp Plc Ecir  CG_MB_TCP_M_ALSB1 : ALSB_IN_PORT
Select OUT Port here Arp.Plc.Eclir f CC_MB_TCP_M_Laadpaal_11 - CHARXSetlings
Select OUT Port here Arp Plc Ecir  CC_MB_TCP_M_Laadpaal_21 : CHARXSetfings

[esezaurins | swammotioe
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Adding the MINT licence, this can be obtained via Phoenix Contact.

CC_MB_TCP_M_Laadpaal 1 X axe-£-2152-1 / PLCnex [CI| MINT_MAIN %

Variables Configuration Main [1] Collector Main [2] AC Main [3] DC Main [4] PV Main [5] Q,.m Resources || Seftings +

Controlsystem Main

Ky El=r o p

MINT Core_ControlSystem( /
sLicense;= I'FIT_T_ CUT YOUR LICENSEEEY :‘IERE',I

strIncomingData:= strMINT IncomingCommunicationDatahub, // Datahub communication
strOutgoinglhata =» strMINT_CutgoingCommunicationDatahulb, // Datahub communication
xbctive =» xControlSystemBetive,

arrDiagnostic=> arrControlSyatemDiagnostic,

arrCollectorDatalnterface:= arrCollectorDataInterface, // Collector FB's
arriCChargepointDatalnterface:= arrACChargepointDatalnterface, // AC Chargepoint FB's
arrDCChargepointDatalnterface:= arrDCChargepointDatalnterface, // DC Chargepoint FB's
arrPVsystemDatalnterface:= arrPVSystemDatalnterface); // PV Sy=ztem FE'=s

T

=
(=T

Adding the MQTT SAS Token, this can be obtained via Phoenix Contact or via the MINT
Portal. It is required to set up outbound communication from the PLC.

# Status Connection state Last SAS token expires Action

Disconnected

Manage SAS tokens X

For PLC: m \ L | L _mai

Valid for: 5years W

~—1]

Make sure to copy the SAS token, do not share the token!

[l"( . == jel The SAS token will ba cleared once thie panel is closed
| emana e e et nt e
64 //Parent I» o]
65 / /Mame
66 /{Phase Ro i
67 // Priorit
] /4 Max Charge Current
&9 )
70 f*)
71
T2 1301: MINT_ Core |ControlSystem.Configuration AC Chargepoint(
T3 "LLSB",
T4 'ALSE_LRAADERAL 1°,
TE eMINT Conf g‘.:lrationﬁPhasePern.'atation*R5T7L1L2 L3,
T8 eMINT Conf 'Jrat.ion_PriorityLevel#Norrﬂal,
77 eMINT Confipuration AC ChargepointMaxCurrent#Max_32R):
T8
79 1302: MINT Core CqntrolSystem.Configuration AC Chargepoint(
80 "RLIE',
81 "ALSE_LAADPRRL 2°,
82 eMINT Configfration PhasePermutation#RST_L1L2L3,
83 eMINT Configi ration_PriorityLevel#Norrﬂal,
g4 eMINT Configdration AC ChargepointMazCurrent#Max 32A);
85
86 4700: MINT Core_CongrolSystem.Configuration AC Chargepoint_WorkingMode (EMINT_CGI‘AfigJIE.t,iUI]_AC_C'.‘]EIQE]:UiHEWGIkngHDdE*RJlEBES
87
88 4710: MINT Core_ ControlSystem.Configuration DefanltUserProfile teMINT_Config.:l:ration_Dafa'.lltUserFrofile#HaxPower} H
89
=11]

4750: figuration Datahub|
a1 | "FILL OUI ¥YOUR TOKEN HERE'

9z '8.8.8.8", [/FILL OUT DNS HERE

93 eMINI‘_Config'.:lrat,ion_EnergyReport#EnableArray, // Collector

94 eHINI‘J}onfig'.:lrat,ioniEnergyReport#EnableArray, // BC Chargepoint
95 EHINT_CGHfigJIEEiGﬂ_EHEIgyREpUIE#EHEEJEAIIEY} ; // PV System

MINT Core ControlSystem.Configuration Ready():
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For a MINT Core, the working modes of the asset types must be set to #RuleBased.

(See example below for AC charging stations)

152-1 / PLGnext %

Variables Collector Main [2] AC Main [3] DC Main [4] PV Main [5] ®

Main [8] &2 R [0 setiings +

[‘nAa.

6e 7/Parent

65 / /Hame

66 //Phase Rotation

&7 // Priprity Lewvel

68 /{ Max Charge Current
69 y:

70 *)

71

1 'ALSB",

8 'ALSE_LAADPRAL 2°',

eMINT Configuration PhasePermutation#RST_L1L2ZL3,
eMINT_Conf:'Lg.:ration_Friorityl_evel#mormal,

T2 1301: MINT_Core_ControlSystem.Configuration AC Chargepoint(

73 'RLSB",

T4 'ALSE_LARDPAAL 1',

75 eMINT Configuration_ PhasePermutation#RST_L1L2ZL3,

76 EHII\IT7Conf:1g.zrat,io.'LFriorit,yLevEl#Norn’.al,

77 EHII\IT7ConfigarationﬁﬂcitnargepuintHaxCuernt#HaxﬁSZA} ;

79 1302: MINT_Core_ControlSystem.Configuration AC Chargepoint(

eMINT_Configuration AC ChargepointMaxCurre nt#Max_Sza} H

4700: MINT_Core_ControlSystem.Configuration AC Chargepoint_WorkingMode (eMINT Configuration AC ChargepointWorkingModg

¢ MINT Core_ControlSystem.Configuration DefaultUserProfile :eHINT7Cunfig‘.lratiu.'LDefa'JltUserProfile#HaxFower} ;

Configuration Main

For a MINT Advanced with optimised charging schedules, the working modes of the asset

types must be set to #AdviceBased.
(See example below for AC charging stations)

[C] MINT_MAIN %

CC_MB_TCP_M_Laadpaal 1 X axc-f2152-1 / PLCnext X

variables | [ Configuration Main [1] Collector Main [2] AC Main 3] DG Main [4] PV Main [5] [=

Main [6] 2% R [0] settings +

&
64 7/Parent
€5 //Name
&6 //Phase Rotation
687 // Priority Level
68 // Max Charge Current
63 | )
70 )
71

80 'ALSB',

8 'ALSB_LAARDPRRL 2°,
eMINT_Configaration_F:xaseFexrr'Jtation*RST_LlLZL3,
eMINT Configuration PriorityLevel#Normal,

MINT v2.0.1

T2 1301: MINT_ Core ControlSystem.Configuration AC Chargepoint(

73 'RLSB',

74 'ALSB_LAADPRARL 1°,

75 eMINT Configuration PhasePermutation#RST_L1L2L3,

76 EMINT_CGnfig;rat.inn_FrinrityLevEl*Nnr[ral,

77 eMINT_Configaration_ac_tnargepointMaxCerant#Hax_SZA] B

78 1302Z: MINT_ Core_ ControlSystem.Configuration AC Chargepoint(

eMINT_Configuration AC ChargepointMaxC erent#Hax_SZA] H

4700: MINT_Core ControlSystem.Configuration AC Chargepoint WorkingMode (eMINT_ Configuration AC ChargepointWorkingMo

4710: MINT Core ControlSystem.Configuration DefaultUserProfile (eMINT Configuration DefaultUserProfilef#MaxPower);

Configuration Main
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VA.MINT
4 Preparing the PLC

For the MINT V2.0.1 update, the PLC must also undergo several updates and adjustments.
These are explained below.

4.1 Firmware update

The PLC (or PLCs) must be updated to version 2024.0.9 LTS.
This version can be found on the Phoenix Contact website: (AXC F 2152 - Besturing -
2404267 | Phoenix Contact)

(] :
Hardwareversie Compatibel (software)jtool

Alle Alle

With the firmware updates, your controllers are always kept up
to date with the latest technological developments.

Select your combination of hardware and firmware versions and
click on the download symbol to the left.

+ Versie 2025.6
+ Versie 2025.0.2
+ Versie 2025.0.2
+ Versie 2025.0

+ Versie 2024.6.1

+ Versie 2024.6
— \Versie 2024.0.9 LTS

Compatibele

Bestand Hardwareversie (software)tool

¥ AXC_F_2152_FW_2024_0_9_LTS.zip (184 MB) 02,03, 04, 05,06 PLCnext Engineer
2021.0LTS
PLCnext Engineer
2021.0.2 LTS
PLCnext Engineer
2019.6
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Navigate to the WBM (Web-Based Management) interface of the PLC and go to “Firmware
Update”. (1) This update must be performed twice (!)

\ PHCENIX A Project Name: . -n HW: 05 FW: 2022.0.8 LTS
ICONTACT MAC: AB:74:1D:16:52:91
AXC F 2152

2404267 )
Tip of the day

|
L4 -
Srrreg.
lriform tion !‘;‘;/;"/I.?I'/,, ‘ ‘
Configuration ;l i

Administration

Firmware Update

Select the update container file

™~

Select the .raucb file.

E ah_en_axc_f_2132_change_notes_1084...

I axcf2152-2024.0.9 LT5-24.0.9.199.rauch
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4.2 System services

Navigate to “System Services” in the PLC’s WBM.
Ensure all settings match the configuration shown below.

AXC F 2152 Configuration
2404267
System Services
|
Wi Service ID Service Name Factory Default Activation
H'_J ] APP MANAGER App Manager
DATALOGGER Data Logger ]
EHMI PLCnext Enginser HMI
4 Overview
ETHERNET IP EtherNet/IP (slave devica) ]
+ Diagnestics FwM Firewall Manager
GRPC LOCAL SERVER GRPC Remote Procedure Calls (Local)
— Configuracion EC IEC 61131-3 Runtime for PLCnext Engineer
LINUX S¥SLOG PLCnext Syslog adspeer
Network
NETLOAD LIMITER Netload Limiter
PLCnext Stare
opcuA OPC UA Server D
Proficdoud Services
OPCUA CLIENT OPC UA Client o
Date and Time
OPCUA PUBSLB ORC U PubSub D
‘\ PLCNEXT STORE PLCnext Store Connecror O
Web Services
II‘ PROFICLOUD: Proficloud |
] Securiy PROFINET CONTROLLER Profinet Controller O
PROFINET DEVICE Profinet Devies o
+ Administration SOFTWARE UPDATE Software Update via Device and Update Management o
TRACING Trace Controller o

4.3 Firewall settings

AXC F 2152 Security
2404267

Firewall

System Massage

Configuration status = OK

System Status

List of activated fireall rules [ Show Rutes |

+ Overview

+  Dizgnastics
‘General Configuration

+| Configuration Status (Current: started)

Activation

=) Seity Activated: Firewall is started. After systam rastart the firswall will b activated
Deactivated: Firawall i stopped. After systam restart the firewal will be deactivated
Cartificate Authentication

User Configuration

SD Card
Security Profile ICMP Configuration
Syslog Configuration Incoming ICMP requests accepted

) When deactivated, pings to the Contraller are blocked
User Authentication

Outgoing ICMP requests accepted

LDAP Cenfiguration When deactivated, pings from the Cantraller are blocked

+ Administration

Basic Rules
Seq. Direction Protocol To Port Comment Action
1 v upp 123 NTP (Netviork Time Protocol)
2 Input v TCP 41100 Remoting (e.g. PLCnext Engineer)
E v T 2 ssn
4 Input v ce 80 HTTR
5 v TP 443 HTTPS, Proficloud, eHMI
& Input v TCP 4840 OPC UA
7 v TP 17725 (Standard-Port) External Mode Matlab Simulink

L - |
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4.4 NTP synchronisation

Add the following NTP servers:
- 0.pool.ntp.org
- 1.be.pool.ntp.org
- 2.europe.pool.ntp.org

min. polling van: 17m4s
max. polling van: 36h24m32s

57T T Configuration
2404267
Date and Time
T
i [l Setting NTP configuration entries succeeded. NTP daemon has been restarted.
Real Time Clock
o Current timestamp (DD.MM.Y¥YY hh:mm:ss) 06.03.2025 14:02:51 m
General Data
Cockpit
NTP Client Configuration
Disgnosti No. Server Hostname Comment
1 0.pool.ntp.arg Min: 17mds -— Max: 36h24mazs g
- Co i
nfiguration 2 1.be.pool.ntp.org Mint 17m4s —- Max: 36h24mads 2l (X
LT E 2.europe.pool.ntp.org Mint 17mds —- Max: 36h24mads & X
PLCnext Store
+
Proficloud Services
Date and Time oiscard | [0

Systsm Servicss

Web Services
+ Security

+ Administration

4.5 Adding MQTT Certificate to the PLC

Use the tool WinSCP to log in using the PLC’s username and password.
The certificate “DigiCertGlobalRootG2.cer” must be uploaded to the PLC.
This certificate can be downloaded via: MINT energiebeheer met Al | Phoenix Contact.

MINT DataHub

Planning API

le

l&

Data API
FTP connectTDn/
[ Certificates

—* SiteConfig tool

le
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Ty plenext - 192.168.0.2 ~ WinSCP - o X
" Local Mark Files Commands Tabs Options Remote Help
(FF 2 1@ Synchronze Ml €® = @3 ) Queue +  Transfer Settings Default -2
W 19216802 X HE NewTab ~
B Mydocuments <~[F-Fv - - mNOO 5 | plnext @ -~ e~ - 5095 |Q Fndfies |
1l Upload = | [ Edit = X |/ [ Properties - |G New~ {[¥] Il ' Download ~ [ Edt + X (7 [} Properties + [ New~ ' [+
Nome Sze Type Changed Name . Sze Changed Rig
g. Parent directory  8/10/2024 14:55:39 .. 28/03/2024 19:16:39 w
| Automation File folder 9/02/2022 17:12:23 apps 28/03/2024 19:17:13 w
| PLCnext Engineer File folder 8/10/2024 14:56:05  appshome 11/07/2024 20:21:42 w
. config 28/03/2024 19:17:10 w
 data 3/11/2024 21:32:15 w
| installed_apps 28/03/2024 19:16:59 w
logs 19/11/2024 10:48:59 w
. tng 9/03/2018 13:34:56 w
 projects 31/10/2024 16:40:06 w
. retaining 28/03/2024 19:17:22 ~w
 Security 9/03/2018 13:34:56 w
 shadowing ’ 13/11/2024 15:46:58 w
;I DigiCentGlobaiRootG2.cer 2KB  21/08/2024 9:38:25 w
|| PLCnextBase ServiceProvider.iog| 2KB  14/05/2024 9:00:57 ™
< I >
0Bof0Bin0of2 4hidden 0B of 284KBin 0 of 13 3 hidden
SFIP-3 () 00036
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4.6 Checking the PLC via Linux

Use the tool ‘PuTTY’.
Enter the IP address of the PLC.

= L

Category: L
= Session Basic options for your PuTTY session
+Logging Specify the destination you want to connect to
I Terminal

‘.- Keyboard ost Mame lor 1P address) Port
- Bel | |||22 [

- Features Connection type:
=) Wi y — — —
Window @55H (O Seial (OOther: |Telnet ~| T
- Appearance
- Behaviour Load, save or delete a stored session I
- Translation Saved Sessions
- Selection

Default Settings Load 4

Close window on exit: -
(O Aways () Never (@ Only on clean exit -

About Help Cpen Cancel

Login as: ‘admin’
BF 192.168.1.2 - PuTTY - O x
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4.6.1 Check the firmware

Enter the command: “rauc status --detailed”

4, booted)
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4.6.2 Checking the NTP server

Enter the command: “date”

This should return the time in UTC. The time must be accurate, otherwise outbound
communications will fail. It is possible that the clock is still synchronising, but do not leave
the system unattended if this has not yet occurred.

Enter the command “ntpq -p”

This table must be filled. It is important that the system has NTP synchronisation
capabilities. Over time, the clock will begin to drift, and outbound communication will
eventually fail.
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5 MULTI PLC

When more than one PLC is present in the project, it is considered a MULTI-PLC project.
This consists of one main PLC and one or more sub PLCs.

5.1 Download site configuratie

The MINT Portal (| Phoenix Contact Mint) also provides downloads for MULTI PLC projects.
This download includes a separate configuration file for each PLC.
See example below:

Mame

([Esub_1.zip
(& sub_2.zip

Each PLC must go through the steps outlined in sections 1.2 and 1.3.

5.2 MULTI PLC certification

Navigate to the WBM (Web-Based Management) interface of all PLCs in the project.

5.2.1 Trust Stores

AXC F 2152 Security
2404267
4 Trust Store Content
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Add Trust Store

Name |Mint5-en.|rEEErver |

MintSecureServer Certificates:
No. Type Subject {Common Name) Issuer {Common Name) Valid until Details

x| &

Add Certificate

Trust Store [MintSecureServer

Certificate Type [ Trusted Certificate i

Certificate content in PEM Format:

Input Method | File Upload o

L1 LT | MintSecureConnection.pem

) cencel

(] Mame Date modified Type Size

D MintsecureConnection.pem 7/03/2025 9:42 PEM File 3KB

Upload the certificate, which can be downloaded via MINT energiebeheer met Al |
Phoenix Contact under “MINT DataHub”.

MINT DataHub

* Planning API
+ Data API

L FTP connedion/

— SiteConfig tool
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It should appear as shown below.

MintSecureServer Certificates:
No. Type Subject (Common Name)
@ 1 Trusted Certificate Mint
+

Issuer (Commeon Name)

Mint

Valid until

9%99-12-31T23:59:59 UTC B ®

5.2.2 Identity Stores

AXC F 2152 Security
2404267
Certificate Authentication /
i -
1 Trust Stores
Identity Store Content
IDevID
4 Overview No. Element Type Description
o 1 KeyPair RSA 2048 Hardware protected key | RSA Key Pair
+ Disgnestics " 2 Certificate Key Certificate. ‘Common Name: AXC F 2152
Valid not sfter: 9999-12-31T23:59:59 UTC
3] Configuration 3 Cerfice Issuer Certficas Commen Name: PLCnext Davics Signing CA
Valid not sfter: 2023-11-28T22:58158 UTC
) 4 | Certficate Issuer Certificate Common Name: PhosnixSign License PLCNext Sub CA G1
=] secxity Valid not sfter: 2024-09-06T23:59:59 UTC
5 | Certficate Issuer Certificate Comman Name: PhosnixSign License Roat CA GL
Valid not zfter: 2024-08-06T23:59158 UTC
Firewsal
HTTPS-self-signed .
0 Card < No.  Element Type Description
Securiy Prof @ 1 | KeyPair RSA 2048 RSA Key Pair
Syslag Configuration ) 2 | Cerficae Key Certificate Common Name: PLCnext HTTPS Interface List
Valid nor sfter; 9999-12-31723:59:59 UTC.
User Authentication
+
LDAP Configuration
0PC Us-self-signed
el Mo. Element Type Description
+ Administration & 1 KeyPair RSA 2048 RS Key Pair
B |2 | certbeae Key Certificate Common Name: eUAServer@axc-F-2152-1
Valid not afer: 9995-12-31723:59:59 UTC
.
proficoud Error = StoreNotFound
m No. Element Type Description
o 1 | KeyPair Error: StareNotFound ECDSA Key Pair
W) 2 Cotficame Key Certificate Gentificate not available. Plesse add = Key Certificate via the

“Set” button on the right.

Detzils.

Details

E
4
x
7 )
[ )
X
¢ &
2 Y
&
X
" )

Add Identity Store

Name [MintSecureClient
Key Pair [Enter w
Input Method [File Upload o

MintSecureConnection.pem

EIZ) cancel

MINT v2.0.1
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MNo. Element Type Description Details
@ 1 | KeyPair RSA 2048 RSA Key Pair = & &
SR Certificate Key Certificate Certificate not availzble. Please add a Key Centificate via the
"Get" button on the right. .-F"'—-'

Set Key Certificate

Identity Store [MintSecureClient

Certificate Source | Enter Certificate w

Certificate content in PEM Format:

Input Method [ File Upload o

MintSecureConnection.pem

The issuer certificate{s) will also be reset or replaced.

B oo

It should appear as shown below.

MintSecureClient

MINT v2.0.1

MNo. Element Type Description
= 1 Key Pair RGA 2042 RSA Key Pair
ﬁ 2 Certificate Key Certificate ‘Commen Name: Mint

Valid not after: 9999-12-31T23:59:59 UTC

Details
= 7 )
E| P 3
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5.3 Firewall settings

To enable communication between PLCs, the following firewall settings must be adjusted
on the main PLC.

AXC F 2152 Security
2404267
Firewall
=
1 System Message

Configuration status = OK

System Status
+ Overview

List of activated firewall rules m
+  Diagnostics

General Configuration
4] Comfiguratian Status {Currant: started)

Activation
=) sacumty E[ EI Activated: Firewall is started. After system restart the firewall wil be activated

Deactivated: Firewall is stoppad. After system restart the firewall will be deactivated
Certificate Authentj n
Basic Configuration | _User Configuration

SD Card

Sacurity Brofile Input Rules Output Rules

Syslog Configuration Incoming connections, protocols and ports

User Authentication Seq.  Interface Protocol From 1P From Port To 1P To Port Comment Action
LDAP Configuration X + [+

+  Administration

In the example below, we assume:
- MASTERPLC=192.168.1.2
- SLAVEPLC1=192.168.1.10 (Port 45000)
- SLAVEPLC2=192.168.1.30 (Port 45001)

Seq. Interface Protocol From IP From Port To IP To Port Comment Action

1 [an v] | [mce | 192.168.1.10 ] any N 192.168,1.2 ]| 45000 | | [ masTER-staveect || [Accept v]

[ mastER-sLavEricz || [Accent -

2 Al v TCP | 152.168.1.30 ] any | 192.168.1.2 |

Basic Configuration  User Configuration

Input Rules Output Rules

Incoming connections, protocols and ports

Seq. Interface Protocol From IP From Port To 1P To Port Comment Action
1 [an vl | [mee vl | 152.168.1.10 ] any ] 192.168.1.2 Il 45000 | [ masTErR-siavEeci | | [Accest v]
2 [an vl | [mce ] | 152,168.1.30 ]| any ]I 192.168.1.2 ]| 45001 ] [ MASTER-SLAVEPLCZ | | [Accept |
+X++

--__-‘-_"3""--.
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5.4 Changes in PLCnext Engineer

When building a MULTI PLC project, an additional line (or lines) will appear under the
“Configuration” tab.
These lines refer to the MASTER and SLAVE PLCs.

5.4.1 MAIN PLC

- SUBPLC1“sub_1”
MINT_Core_ControlSystem.Configuration_Connection('Sub_1',"xx.xx.xx.xx",UINT#45000);
Replace xx.xx.xx.xx with the corresponding IP address.

- SUBPLC2 “sub_2”
MINT_Core_ControlSystem.Configuration_Connection('Sub_2","xx.xx.xx.xx",UINT#45001);
Replace xx.xx.xx.xx with the corresponding IP address.

3000: HINT_CGIE_COﬂtIGlSystem.Cnnfiguration_tnnnectinn:'5:b_l','xx.xx.xx.xx',UINI#&EOOO}:

3001: HINT_CDIE_CUntIDlSyStem.Configuration_Connection:'Sah_E','xx.xx.xx.xx',UINT#45001};

5.4.2 SUB PLC 1 “Sub_1”"

MINT_Core_ControlSystem.Configuration_Connection('Main',"xx.xx.xx.xx"',UINT#45000);
Replace xx.xx.xx.xx with the IP address of the MASTER PLC.

1: MINT Core ControlSystem.Configuration Connection('Main', "=x.xx.xx.xx',UINT#45000);

5.4.3 MAIN PLC 2 “Sub_2"

MINT_Core_ControlSystem.Configuration_Connection('"Main',"xx.xx.xx.xx',UINT#45001);
Replace xx.xx.xx.xx with the IP address of the MASTER PLC.

1: MIHT_CGIE_CGntIDlSystem.Configaration_CDnnectiont'Hain','xx.xx.xx.xx',UIHT#&EQOl}:
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5.5 MUTLI PLC / MINT Licentie

Each PLC in a MULTI PLC project must have its own MINT licence.
The MASTER PLC will hold a licence for all assets and collectors.
The SLAVE PLCs will receive a SLAVE MINT licence.

5.6 MUTLI PLC / MOTT Credentials

Each PLC in a MULTI PLC project must have its own MQTT connection (if applicable).
The SAS token can be generated per PLC.

Assets
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6 Starting a MINT project

Once all preparations are complete, the MINT software can be deployed on-site.
This begins by opening PLCnext Engineer 2024.0.4 LTS with the prepared MINT software.

Right-click on “axc-f-2152-1: AXC F 2152” and select “Connect / Disconnect”.

~ B3 Project I
v ] axcf2152-1 - AxC E24c

v [3) PLChext (2) s fignnect / Disconnect

» 15 Esmi (1

» 1H Esmz (1

il IEC 61131-3

» (O HMI Web Se

'D? Alarm Serve

A Logon / Logoff

Log in using the PLC’s username and password.
If the connection to the PLC is successful, it will appear as follows:

v [ Project
v lfaxcf-21521 : AXC F 2152
» [5) PLChext (2

Write and Start Project

KA WK 4 2ear
Ky oA =Earn a

~ [ Project
v [paxcf2152 e m e =

» E-__] PLChet Connect / Disconnect
i IEC 61"

> EHHMIWE (1) Debug On /O
k= OPC U,
=% Profine! “
BB Asicling ="

> S PLCne frg  Vrite and Start Project | F5

Y. Wirite and Start Project (with Sources) Ctr+F5

*0 ‘Write and Start Project Changes Shift+F5

Logon f Logoff

Change Password...

Write and Start Project Changes (with Sources)
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If the build is successful, the PLC will automatically switch to debug mode.
You can confirm the debug status by hovering over “axc-f-2152-1 : AXC F 2152”.

A w4 Searc
AR =EArEn I

nfigu

w [ Project
~ !baxc-f-zﬂlszt\\y: AXCF 2152 iy
3 [=1 Pl Cnest 121

IP address: 192.168.1.2
Mame of stafion: awc-f-2152-1
Debug: Yes

Device serial number: | R |
Device stafe: Run

Logged on: Yes

User Name: admin
Roles: Admin

6.1 Starting the MINT Project / MULTI PLC

For best practice, we recommend starting the SLAVE PLCs first, followed by the MASTER
PLC.
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7 Verifying the MINT Project

Nadat de MINT software is gedownload naar de PLC, dienen onderstaande checks
uitgevoerd te worden om de software te valideren naar correcte werking.

7.1 MINT Licence Active

xControlSystemActive must be set to “TRUE”.

1 }(Ih’T_:cx:_Cu:z'.zulS‘.'st.em(

2 alicensei= * e

3 acrincomingatai= sv.'zm’m’AIncamx:uCumunlcauanaLahubn, // Datahub communicacion

atrOutgoingbata => acrMINT Outgoin Comnunx:at:xanuatahub-, J/ Datahub communicatien
ctive => xControlSystemActive

7 arrColleccorDatalnserface:= arrCollecsorbacalncerface ([}, // collector F8'a

8 arcrACChargepointDatalnterface = ar:ACChurq:p:xntm:aln:etia:e-, // AL Charxgepoint FB's
i arrpCCharxgepointlatalnterface:= flY‘IDCCT:B!'Q'?[-O.IHEDOCBIFJQYfaeon, // DC Chargepoint FB'a
iC arzPViystemDatalntesface:= A:xPVS‘,’:'.u.DataIntet{ac:_): // PV System fB's

7.2 MQTT Connection Active

The variable xConnect must be set to “TRUE”.

MINT_FB_Datahub_Interface( xActivate := strMINT Datahub_IN,.strSettings.xCogne
sHost := scrMINT Datahub IN.strSecting ] :
sUsername ;= strMINT Dacahub EMTStrSettings. :U:erName_
sPassword := strMIiA nr.ahul:l IN.sctrSectings. .!Passwozd_
sPort m=—strMINT | Dal:ahub IN. s\:rSe:r..\nqs anrr._

sClientID := scrMINT Datahub_IN.strSetctings. sDacahubld_,

sPersiscDir = "',
diBufferMessages := DINT#100,
strConnectOptions = s:rConnec:Op:mnsm,
xConnected => xConnected|j§
xTimeout => nTlmeDut
xError => xError |3
strDiagnose => st:Duqnosem,
xReadyToReceive => xReadyToReceLve
xNewDataAvailable => xNewDataAvailable
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7.3 Collector data

Are the energy values from the collector being received correctly?

If no vehicles are currently charging, the collector may not show current values.
However, voltage should always be present.

/) WEA Collector *w* HEDTR AAAAAeAsAsAsAA N AR AN AR A AR AR AR AN AR AR AR RN AN AR RN A SRR AR AN AN AR RA AR AR AR AR A AN AN

INT (IN_HFDTR.scrRead.sirinscantanecus.strData, svrP.ricaledValue )
5 (IN_MFDTR, strRead.strinatantanecus.strbata.strfl, t.:culm:\.'a.\ue—),
DINT (IN HFDTR.strRead.etrInatantaneous,strbata, strp2, rScaledvaloe NGRS
O_DINI (IN_MFDTR.strRead.strinstantanscus.strData, strP3. rScaledvalc- [NNEENEGEGEGEEERE)
IN_HFDTR.atrRead,atrInatantanecus.scrbas a.svr11. récaledvalve [ ERTEE.
IN_HFDTR, strRead,strinstantanscus,stzData.str12. r8caledvalu= [EREER.
IN_HFDTR.acrRead.atrInatantanecus.ssriata.strls. r‘ca)edVaX\m—),
Collector_001.Input_TotalPowerFactos ( IN_HFDTR,stcRead,stzinstantanscus.stzDaca.stePF, rScaledvalus [EEEENEED
Gollector 001.Input_TotalReactivePower ( O_DINT (IN_HFDTR.atrRead.strinatantansous.strbata.strg. récaledvaluc [ EEEREREEE' ) !
Collector_001.Input_TotalEnergy( TC_ULINT (IN_HFDTR.strRead.strMeterReadings.stzData.stzTotalActiveEnergyDemand, rScaledValue
TO_ULINT (IN_HFDIR,strRead.atrMecerkeadinga.atrbDaca. TotalActiveEnergyDelivery.rScaledvalu
Cellector 001.Input_ConductorVoltage( IN_HFDTR.strRead,stzinstantanecus,scxDats.strU12,z5caledV llue 26
IH_HFDTR.5EYRPIN'!,Sttlnﬂth“:&n!‘t‘ll. srData,.stri23. T;l‘ﬂle"!\'llll)(‘ .
IN_HFDTR.strRead.strinstantanecus.scrData,strU31.x5caledV nlue—l:
Cellector_001.Input_Voltage( IN_HFDTR.atrRend.strinstantaneocus.scrData.strlil.rScale anu-
IN_HFODTR,strRead.scrinstanctanecus,svrDaca,eurta, rs Laleuvsluem
IN_HFDTR.strRead.strinstantanscus.scrDaca.strU3. l»dVame—J.
DINT (IN_HFDTR.atrRead.strInatantaneous.strData.etrdl, rScaledvalue [NEGEEEEED
TO_DINT (IN_WFDTR.strRead.strinstantanecus.strData.strQ2. rScaledValue [ IIEIIRE
TO_DINT (IN_HFDTR.acrRead.strinacantanecus.strData,acrQd, xScupcvaxuem]).
Collector_001.Input_PowerFactor( IN_MFDTR,strRead.strinstantanecus,strData.strPFl,z8caledValue
IM_HFDTR.atrRead.atrInstantanecua.asrbaca.srrpr2, rscaleavalue [NEGEGNGEGNGEEE

IN_HFDTR,strResd.stzlnstantanscus,sczDace, stebFd. s3caledvalu [N

Collector_001.Input_Frequency IN_HFDTR,atrRead.strInatantaneous.acroaca.scrf.rsoaleavaiue [EEGEGGEEEE] /

Collecvor 001.Input Measuremencs | 0

Collector 001.Input ReactivePower(

Collector_001 (aName:= 'HFDTR'
xCommunicationValid:= lN_llb’DTﬂ.:::Dxaq.xJe::m:!.:anceLas:Su::essfultrnnss:txan- < 30,
arrDatalnterface:= s:rcallecccrmnrncerracc_l.'

Collector 00l1.Input_ ConductorVoltage ( IN:HFDTR. st',;Read. strinstantanecus.strData.strUl2.rScaledValue 413.26H8

Collector_001.Input_Voltage(

IN_HFDTR.strRead.strInstantaneous.strData.strU3.rScaledValue

7.4 Charging Station Data

Is data from the charging stations being received correctly?

If there is no active charging session at a station, no current or power will be visible.
However, voltage should still be present.

[/ *%% RC CHArgepoint =+ EBIL ACL 1 %4 et e s s sssssssssssssnststtosssttostsstessstsstontssssssstsssssssssnnssann

AC_Chargepoint_014.Input Measurements( TO_DINT(IN_EB11 AC1 1.strRead.strModule 1 Measurement.strData.strTotalActivePower.rScaledvalue [N .
IN_EB11_AC1_1.strRead.strModule 1 Measurement.strData.strCurrentPhase_L1.rScaledValue|
.strRead.strModule 1 Measurement.strData.strCurrentPhase L2.rScaledValue!
.strRead.strModule 1 Measurement.strData.strCurrentPhase_L3.rScaledValuel 3
IN_ES11_AC1_1.strRead.strModule 1 Measurement.strData.strVehicleStacus.svalue [ )
AC_Chargepoint_014.Input_Voltage( IN_EB11_AC1_1.strRead.strModule 1 Measurement.strData.strVoltagePhase L1 N.rScaleavalue [NEEEN.
IN_EB11_AC1_1.strRead.strModule 1 Measurement.strData.strVoltagePhase L2 N.rScaledvalue NSRS
IN_EB11_AC1_1.strRead.strModule 1 Measurement.strData.strVoltagePhase L3 N.rScaledvalue [ NEEEIRE) :

AC_Chargepoint_014.Inpuc_ChargingPlugCapacity ( IN_EB: .strRead.strModule_1 Measurement.strData.strChargingPlugCapacity.iScaledvalue R :
AC_Chargepoint_014.Input_TotalEnergy( N _ES: .strRead.strModule 1 Measurement.strData.strTotalActiveEnergy.uliScaledvalue [ESEEEER) :
AC_Chargepoint_014.Input_RFID( IN_EB11 AC1_1.strRead.strModule 1 Measurement.strData.strBadgerriD.svalue [T

AC_Chargepoint_014 (sName:= 'E
xCommunicationValid:= IN EB11 AC1 1.sctrDiag.d Last uiTransaccion [E < 30,

iMaxChargingCurrent => OUT_EB11 AC1 1.strWrite.strModule 1 MaxChargingCurrent.strControl.iMaxChargingCurrent [N,
arrDatalnterface:= arrACChargepoint! )2

talnterfac

AC_Chargepoint_014.Input_Voltage( IN_EB11 AC1 1.strRead.strModule 1 Measurement.strData.strVoltagePhase L1 u.:sauea:al.xe_,
IN_EB11_ACI 1.strRead.strModule 1 Measurement.scrbaca.strVoltagePhase L2 _u.rscaleavalue [ NEEENEE]
IN_EB11_AC1_1.strRead.strModule_l Measurement.strData.strVoltagePhase L3 N. xs:nemnue_).
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7.5 MINT Scaling

The MINT software will scale up the allowed setpoint of the charging stations if sufficient
power is available. See the example below:

Setpoint of 7A:

iMaxChargingCurrent -,

AC_er ._022.Inpuc ) ( TC_DINT (IN_EB11_ENOVATES_2.strRead _Wallbox .strDaca.scrTotalActivePower.rScaledValue P
IN_EB11_ENOVATES_2.strRead. _Wallbox ) -strData. scrcur : L1.rScaledvalue A
IN_EB11_ENOVATES 2.strRead.strEncvates Wallbox |} .strhata.strC . 12 rsezleavalu: [ NGNS

IN_EB11_ENOVATES 2.strRead.strEnovates Wallbox ) _strData.strC : L3.rScaledvValue| g,

IN_EB11_ENOVATES_2.strRead.strEncvates Wallbox VenicleState.strData.strVehiclestate.svalue [T
AC_Chargepoint_022. Input_Voltage( IN_EB11_ENOVATES_2.strRead _Wallbox ) .strData.strVoltagePhase_L1.rScaledvalu= [ EEERS.
IN_EB11_ENOVATES_2.strRead tes_Wallbox } -strData.strVol -_r2.rScaleavalue [ IR
IN FB11 ENOVATES 2.strRead.strEncvates Wallbox ) .strData.strVol . 13 rScaleavaluc | ESEN
AC Chargepoint_022.Tnput ActivePower( TO_DINT(IN EB11 ENOVATES 2.scrRead.strEnovates Wallbox Measurements.strData.strictivePowerPhase L1.rScaledValue|

(IN_EB11_ENOVATES_2.strRead.strEnovates_Wallbox ) stzDaca. ¥ ledVal
| (IN_EB11_ENOVATES_2.strRead _Wallbox ] -stzDat: Phase_L3.rScaledVal -
AC_Chargepoint_022.Input_TotalEnergy( IN_EB11_ENOVATES_2.strRead Wallbox _strData.strTotalActiveEnergy.uliScaledValue|

AC_Chargepoint_022.Tnput RFID( IN_FB11_ENOVATES 2.scrRead.scrEnovates Wallbex RFID CurrenclLimic.strDaca.scrRFID. sValue|

AC_Chargepoint_022 (sName:= 'ES11_ENOVATES_2',

xCommunicationValidi= IN ES11_ENOVATES 2.sc:Diag.: inceL w1Transaceion N < 30,
iMaxChargingCurrent => OUT_EB11_FNOVATES 2.scriri _Wallbox MaxCh itrol . iMaxCh; _
reDac £accn Dacar

Setpoint of 8A:

JiMaxChargingCurrent _.

ac_cn t_022.Input ) ( TO_DINT (IN_EB11_ENOVATES_2.strRead. ;_Kallbox | trData.strTotal .rscaleavaiue [ NEEECHE
IN_EB11_ENOVATES_2.strRead.strEnovates_Wallbox ) strData.strCurrentPh rscaleavaiue NIRRT

IN_EB11_ENOVATES_2.strRead, strEnovates Hallbox e araiacee TR |

IN_EB11_ENOVATES_2.strRead. _Wallbox } .strData.strCur: nase_L3.rscaleavalue [ RS

IN_EB11_ENOVATES 2.strRead.strEncvates Wallbox VehicleState.strData.strVehicleState.svalue [T
AC_Chargepoint_022.Input_Voltage( IN_EB11_ENOVATES_2.strRead.strEnovates Wallbox | .strData.strVol _L1.rScaledValue|

IN_EB11 ENOVATES_2.strRead.strEnovates Wallbox Measurements.strData.strVoltagePhase L | 23s.0

IN_EB11_ENOVATES_2.strRead.strEncvates_Wallbox_Measurements.strData.strVoltagePhase L3.rScaleavalue [NNEERR

AC_Chargepoint_022.Input_ActivePower ( TO_DINT (IN_EB11_ENOVATES_2.strRead. _Wallbox ] .strData.strActivePowerPhase_Li.rScaledvalue [ SRR -
TO_DINT (IN_EB11_ENOVATES_2.strRead. _Wallbox | strData.strictivePowerPhase L2.rScaledvalue [ SR
TO_DINT (IN_EB11 _ENOVATES 2.strRead. ,_Wallbox ) s.strData.strActivePowerfhase L3.rScaleavalue [NECEENS

AC_Chargepoint_022.Input_TotalEnergy( IN_EB11_ENOVATES 2.strRead.strEnovates Wallbox Measurements.strData.strTotalActiveEnergy.uliScaledValue

AC_Chargepoint_022.Input_RFID( IN_EB11_ENOVATES_2.strRead.strEnovates Wallbox RFID_CurrentLimit.strData.strRFID.sValue

AC_Chargepoint 022 (sName:= 'EB11 ENOVATES 2',

xCommunicationValid:= IN_EB11 ENOVATES 2.strDiag.i 17: <ion I < 0.
iMaxChargingCurrent => OUT_EB11_ENOVATES_2.strWrite.strEnovates Wallbox MaxChargingCurrent.strControl.iMaxChargingcCurrent R
arrDac: rface:= arrACChargepointDatalncerface [ :
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