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1. Introduction

1.1 About ASC 150 Storage

Use the ASC 150 Storage as a single controller to add a storage system to an existing site, or with other DEIF controllers in
a power/energy management system. The controller optimises the battery power, to save fuel and maximise green

penetration.

Each controller controls and protects an energy storage system (ESS) with communication to a BMS, BCU, and/or a PCS.
The controller is plug-and-play, and easy to customise (with the user-friendly M-Logic tool). You can easily scale up from
a single controller, to a PMS with a variety of controllers and up to 16 storage controllers.

111 Controller types

Minimum
Parameter Controller type
software

Genset unit

Genset unit

Mains unit

BTB unit

Genset HYBRID unit
ENGINE DRIVE unit
Remote unit

9101 ENGINE DRIVE MARINE unit
Genset MARINE unit

ASC 150 Storage*
ASC 150 Solar*
ATS unit

ATS unit

Genset PMS LITE

Software packages and controller types

Generator controller

Generator Stand-alone controller
Mains controller

BTB controller

Genset-Solar hybrid controller
Engine drive controller

Remote display

Engine drive controller for marine use

Stand-alone genset controller for marine
use

Battery storage controller

Solar controller

Automatic transfer switch (open transition)
Automatic transfer switch (closed transition)

PMS lite controller

The controller software package determines which functions the controller can use.

¢ S1 = Stand-alone

o You can change the controller type to any other controller that uses S1 software.

e S2 =Core
e S3 = Extended

o You can change the controller type to any other controller type*

o *To change to an ASC 150, the controller must have the sustainability option (S10).

e S4 =Premium

o You can change the controller type to any other controller type*

o *To change to an ASC 150, the controller must have the sustainability option (S10).

o All functions are supported.

You can select the controller type under Basic settings > Controller settings > Type.
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S2
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Page 9 of 213



1.2

Terms and abbreviations

Abbreviation Explanation

Alternating current

Apparent power

Automatic mains
failure

Automatic
Sustainable
Controller

Automatic
Sustainable
Controller

AGC

Battery Control Unit

Battery Management

System

Brownfield

Busbar

Charge

Direct current

Discharge

Droop

Energy management

Energy management
system

AC

S

AMF

ASC 150 Solar
ASC-4 Solar

ASC 150 Storage
ASC-4 Battery

AGC 150
AGC-4 Mk I
AGC-4

BCU

BMS

BB

DC

EM

EMS
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An electric current which periodically reverses direction. A power converter is
used to convert alternating current to direct current to charge the batteries. The
power converter also converts direct current from the batteries to alternating
current.

The vector sum of active power (P) and reactive power (Q).

The ESS automatically supplies power if there is a mains failure. See Automatic
mains failure.

DEIF's controller to integrate photovoltaic power in an application with other
power sources.

DEIF's controller to integrate an energy storage system in an application with
other power sources.

DEIF controllers to control a genset (DG), bus tie breaker (BTB), or a mains (grid)
connection.

The control unit for the ESS. The BCU handles all the internal ESS controls. The
BCU is the interface between the ESS and the energy management system.

The monitoring system of the battery/energy clusters. The BMS monitors the
SOC, and the maximum charge and discharge values. The BMS can also be the
control unit for DC breakers and cluster breakers. The ASC can write commands
to the BMS.

An installation that already has power generating equipment and controllers.
The controllers may be from other suppliers. Therefore the brownfield system
cannot be fully controlled by DEIF.

For ASC Storage, you can add single controllers or open PMS controllers to a
brownfield site. These added controllers can be fully controlled by DEIF.

The equipment for the electrical connection of all the sources and the loads. The
busbar can also be connected to the mains (grid).

Power flows to the ESS.

A flow of electric charge in one direction. Batteries provide direct current, and
are charged using direct current. The power converter converts direct current to
alternating current. The power converter also converts alternating current to
direct current.

Power flows from the ESS.

For some energy storage systems, you can add droop to the battery regulation,
to increase the system stability. See Battery droop.

The ASC and AGC controllers work together to follow the energy management
rules. They work together to run at the configured set point. In this way, the PV,
ESS, mains connection(s), and/or genset(s) run optimally.

The ASC controllers work with each other, as well as with AGC Genset and
Mains controllers. The ASC Storage controllers charge and discharge according
to the energy management rules. The AGC Genset controllers start, stop and run
at the load required by energy management. The AGC Mains controllers connect
and disconnect the mains as required. AGC Bus tie breaker controllers and ALC
automatic load controllers can also be used.

Page 10 of 213



Abbreviation Explanation

Energy storage
breaker

Energy storage
system

Fixed power
Greenfield

Grid

Crid-tied

Island operation

Load-dependent
start or stop

Mains breaker
Mains power export

M-Logic

Multi-line 150

Multi-line 2

Off-grid

Open PMS

Peak shaving

Photovoltaic

Power conversion
system

Power DC-DC
system

Power management
Radio Ripple Control

Receiver

Single controller

ESB

ESS

LDSS

MB

MPE

ML 150

ML-2

PS

PV

PCS

PDS

PM

RRCR
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Together, the controllers form an energy management system. This can also be
called an integrated system.

The breaker between the ESS and the conventional power system. The ASC
Storage can control this breaker.

A container-sized assembly that acts as a battery.

The ESS has a fixed power set point.

A new installation. Since there are no pre-existing controllers, the owner can
choose to only use DEIF controllers. The new control system can then consist of
ASC and AGC controllers working together for power/energy management.

National or local electricity grid. Also known as mains.
The energy storage system is connected to grid/mains power.

For island operation, the application is not connected to mains. See Island
operation.

Controller settings that use the system load to determine when to start and stop
gensets.

The breaker between the energy storage system and the grid/mains power.

This maintains a constant level of exported or imported power through the
mains breaker. See Mains power export.

DEIF's PLC-like configurable logic tool.

One of DEIF's controller series, which includes AGC 150, ASC 150 Storage, and
ASC 150 Solar. The controllers work together to provide energy management.
ML-2 controllers can also be used with these controllers.

One of DEIF's controller series, which includes AGC-4, ASC-4 Battery, and
ASC-4 Solar. The controllers work together to provide energy management. ML
150 controllers can also be used with these controllers.

The energy storage system is not connected to grid/mains power.

For brownfield energy management applications. Open PMS has ASC Solar
and/or Battery/Storage controllers along with other controllers from other
vendors. The ASC controllers get power measurements (required for energy
management) from the other controllers and/or power meters.

The maximum mains import set point is not exceeded. See Peak shaving.

A system that converts sunlight to electrical power. The system may consist of
several solar panels and an inverter.

The PCS controls the AC/DC power. During discharging, the power converter
converts the direct current from the ESS to alternating current to supply the
busbar. During charging, the power converter converts the alternating current
from the busbar to direct current to charge the ESS.

The PCS also ensures that the ESS is grid forming (island), grid following (grid
tie), or has droop control (grid tie-grid V/f support).

In a DC-coupled application, the PDS is between the PV and ESS.
DEIF's name for energy management.
Binary inputs are used for external set point control.

The single controller operates based on its own measurements and inputs. The
single controller can also use power measurements from other power sources.
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Abbreviation Explanation

However, single controllers are used in applications without power
management.

A power source. This can be a PV system, an ESS, a mains connection, another

Source BA .
busbar section, or a genset.

A Partially loaded and synchronised power sources that can quickly respond to
Spinning reserve

load changes.
State of charge SOC The charge in the ESS [%].
State of energy SOE The energy in the ESS [kWh].

The degree of degradation in the ESS. This could, for example, be based on the

State of health SOH charge and discharge of the ESS.
Time of use TOU The amount charged for electricity changes according to the time of day.
Utility software USW DEIF's software'to conflgurg thg application and cont.rollers. The QSW can also
be used to monitor the application, as well as to configure M-Logic.
Virtual synchronous A power source that follows a droop curve by using the system measurements
VSG L .
generator to adjust its V/f or P/Q set points.

1.3  About the Designer's handbook
General purpose

This document gives information about the controller's functionality and its applications, and for configuring the controller.

/A\ CAUTION

Installation errors

Read this document before working with the controller. Failure to do this may result in human injury or damage
to the equipment.

Intended users of the Designer's handbook

This Designer's handbook is primarily intended for the panel designer in charge. Based on this document, the panel
designer can give the electrician the necessary information to install the controller, for example detailed electrical drawings.

The Designer's handbook can also be used during commissioning to check the parameters, and operators may find it useful
for understanding the system and for troubleshooting.

List of technical documentation

I (o —

* Short description

+ Controller applications

¢ Main features and functions
Product sheet .

¢ Technical data

e Protections

¢ Dimensions

o General description
Data sheet o Functions and features
+ Controller applications
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S

Designer's handbook

Installation instructions

Operator's manual

Communication

Application notes

e Software variants

« Protections

* Inputs and outputs

e Technical specifications

e Principles

e« Communication

o Applications

« Controller sequences and functions
« Protections and alarms

e Regulation

e Examples

+ Tools and materials

* Mounting

e Minimum wiring for the controller
e Wiring information and examples

o Controller equipment (buttons and LEDs)
e Operating the system
¢ Alarms and log
ASC 150 Modbus server tables
¢ Modbus address list
o PLC addresses
o Corresponding controller functions

o Descriptions for function codes, function groups

ASC 150 Modbus server User manual
¢ Communication and connections

o Data tables, including Modbus configurator

o Parameter setting
e DEIF Open protocol

ASC-4 Battery ASC 150 Storage Modbus client tables

o Modbus address list for the DEIF Generic protocol (connection to energy storage system)

« Descriptions for function codes, function groups

ASC 150 Modbus client User manual
+ Communication and connections
* Modbus client monitoring

e DEIF Generic protocols

DEIF Hybrid controller compatibility
o Energy storage systems

o BCU control

o BCU and PCS control

o BMS control

o PDS control
o Power measurements

o Power meters

o Genset controllers
e PV systems
o Weather stations and forecast systems
ASC 150 Storage M-Logic
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Document Contents

* M-Logic events, and when each events is activated
e« M-Logic outputs, and the effect of each output

o 2D CAD drawing

o 2D PDF
Drawings o 3D STEP-file

« 3D PDF

e EPLAN

1.31 Software version

This document is based on the AGC 150 software version 1.30.
1.4  Warnings and safety

Safety during installation and operation

When you install and operate the equipment, you may have to work with dangerous currents and voltages. The installation
must only be carried out by authorised personnel who understand the risks involved in working with electrical equipment.

A\ DANGER!

Hazardous live currents and voltages

Do not touch any terminals, especially the AC measurement inputs or any relay terminals, as this could lead to
injury or death.

Current transformer danger

A\ DANGER!

Electrical shock and arc flash
A Risk of burns and electrical shock from high voltage.

Short all current transformer secondaries before breaking any current transformer connections to the controller.

Factory settings

The controller is delivered pre-programmed from the factory with a set of default settings. These settings are based on
typical values and may not be correct for your system. You must therefore check all parameters before using the controller.

Electrostatic discharge

Electrostatic discharge can damage the controller terminals. You must protect the terminals from electrostatic discharge
during the installation. When the controller is installed and connected, these precautions are no longer necessary.

Data security

To minimise the risk of data security breaches:

o As far as possible, avoid exposing controllers and controller networks to public networks and the Internet.
+ Use additional security layers like a VPN for remote access, and install firewall mechanisms.

« Restrict access to authorised persons.
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1.5 Legal information
Third party equipment

DEIF takes no responsibility for installation or operation of any third party equipment. In no event shall DEIF be liable for any
loss of profits, revenues, indirect, special, incidental, consequential, or other similar damages arising out of or in connection
with any incorrect installation or operation of any third party equipment.

Warranty

NOTICE

0 Warranty
The controller is not to be opened by unauthorised personnel. If opened anyway, the warranty will be lost.

Disclaimer
DEIF A/S reserves the right to change any of the contents of this document without prior notice.

The English version of this document always contains the most recent and up-to-date information about the product. DEIF
does not take responsibility for the accuracy of translations, and translations might not be updated at the same time as the
English document. If there is a discrepancy, the English version prevails.

Copyright

© Copyright DEIF A/S. All rights reserved.
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2. Utility software

2.1 Download the utility software

The Multi-line 2 Utility Software v.3.x is the software interface between a PC and the controller. The software is free of
charge. Download it from www.deif.com

2.2 Connection

You can use a USB connection or TCP/IP to connect to the controller.

2.21 USB connection

You need a USB cable (USB A to B) to connect the controller to a PC.
1. Install the utility software on a PC.

2. Use the USB cable to connect the controller service port to the PC.
3. Start the utility software.

@ DEIF ut ty software - 3.61.0
Eile = Connectiocn = Parameters = Help -
= - -5 d d o 7 | |
Connection *

Communication type
O service port (USB) () Serial port () TCRIP

Connect to controller

Communication port: COM3 - DEIF AGC 1 -

*»

Monitoring

Application supervision Scan ports

Alarms

4. If needed, Scan ports, then select a service port option.
5. When prompted, select the access level, enter the password, and select OK.

#) Password *

Please choose your level and enter password.

New level  master ~

Password |uu|

Cance

More information
See General functions, Password for the default passwords.
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2.2.2 TCP connection

You can use TCP/IP communication to connect to the controller. This requires an Ethernet cable, or a connection to the
network that includes the controller.

Default controller network address
e 1P:192.168.2.2

o Gateway: 192.168.2.1

e Subnet mask: 255.255.255.0

Configuring the controller IP address using the display unit or a USB connection

When connecting to a controller using TCP/IP, you must know the controller's IP address. Find the IP address on the display
under: Communication > Ethernet setup.

You can use the display to change the controller's IP address.

Alternatively, you can use a USB connection or an Ethernet connection and the utility software to change the controller IP
address.

Point-to-point Ethernet connection to the controller

If you do not want to use the display unit or a USB connection to change the IP address, you can use a point-to-point
Ethernet connection. The PC must have a static IP address. For the default controller network address, the PC static IP
address must be 192.168.2.xxx, where xxx is a free IP-address in the network (note: xxx cannot be 2 (the controller IP
address) or 1 (the gateway)).

If you change the controller address (for example, from 192.168.2.yyy to 192.168.47.yyy) the connection is lost. A new static
IP for the PC is needed. In this case, 192.168.47.zzz, where zzz is a free IP-address in the network. The PC address, IP
address, and gateway must be in the same subnet.

When the PC has the correct static IP address:

1. Use an Ethernet cable to connect the PC to the controller.
2. Start the utility software.
3. Select TCP-IP, and enter the controller IP address.

Communication type

() Service port (USB) () Serial port (® TCP-IP
P address of the device: |192.168.2.2 " | Test
Device modbus 1D 1 =

4. You can use the Test button to check if the connection is successful.
5. Select Connect to connect to the controller using TCP-IP.
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Configuring the controller IP address using the utility software

1. Select Connect to connect to the controller using TCP-IP.
2. Select Ethernet setting (TCP/IP).

The Network Parameters window opens:

Metwork parameters | Remote Display | Power Management | NTP parameters

o IP address 192,168, 18,12
Monitoring ¥
Met mask 255,255.255.0
Configuration ¥
Gateway 192.168.12.1
o
Tools = DNS Primary IP 5.8.8.8
Ethernet setting (TCP/IF) DNS Secondary TP 8.8.4.4

M-Logic & AQP

When the controller network parameters have been changed, press the Write to device he ) button.

The controller receives the new network parameters and reboots the network hardware.

To connect to the controller again, use the new controller IP address (and a correct PC static IP address).

Using a switch

For a system with multiple controllers, all controllers can be connected to a switch. Create a unique IP address for each

controller in the network before connecting the controllers to a switch.

The PC can then be connected to the switch, and the Ethernet cable can be in the same port of the switch at all times. You
can enter the controller IP address in the utility software.

The TCP-IP connection is faster than other connections. It also allows the user to shift between controllers in the
application supervision window in the utility software.

2.3 Using NTP
To ensure that the controller always has the right time, you can use the network time protocol (NTP) function.

Select Ethernet setting (TCP/IP) in the Utility software, then select the NTP parameters tab in the Network Parameters
window:
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a T T3 G B

Metwork parameters NTF parameters

MTP Server ool.ntp.ar
Monitoring ¥ i -1

NTP Timezone (UTC+00:00) Coord
Configuration ¥

NTP Update interval -
Tools £

Ethernet setting (TCP/P) |

You can select an NTP server, a time zone and an update interval. Write the changes to the controller to activate the NTP
function.

NOTE The selected NTP server must be available in the network.

2.4 Utility software interface

2.41 Top toolbar

|
6

]

%A K M -

2 |5 d o | & r|~+ |
9 10 11 1213 14 1

1
8

ol
—
-1}
£
b |

.y cbar
Connect to a controller.

Disconnect from a controller.

Permission level.

Application settings.

Add options (create an option code and send it to support@deif.com).
Enter an upgrade code (received from DEIF support).

Update the controller firmware.

Configure the display views.

© P NGO A N2

Not used for the controller.
. Configure the AOP-2 buttons and LEDs (Additional Operator Panel).
. Radio ripple control receiver (RRCR).

_ A
N 2 O

. Read the controller counters.

Y
w

. Information on the controller and the software.

—
>

. Read, write, backup, and restore the device.

Y
a

. Data tracing (shows the max./min. of a value, as long as the data tracer window is open).

—_
»

. Send commands to the controller.

—_
~N

. Synchronise the controller clock with the connected PC.
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2.4.2 Leftmenu

o DEIF
o Link to www.deif.com
e Monitoring
o Application supervision
o See the plant operation, including how much power each genset produces.
o Alarms
o An overview of the active alarms.
o See the history for the alarms that are activated while the PC is connected.

o Logs
Monitoring 2 o See the alarms and events logs from the controller.

o Inputs/outputs
Application supervision o The controller input and output status.
Alarms o Trending
Logs o See real-time operation.

o Trending is possible when a PC is connected and the trending window is

Inputs/Cutputs

open. The controller cannot save the data.
Trending « Configuration
o Application configuration

o Create the application single-line drawing(s).

Configuration b
o Parameters
Application configuration o Configure and view parameters.
Parameters o 1/O & Hardware setup

o Configure the inputs and outputs.
o External I/O (CIO)

o Detect and configure the external inputs and outputs.
Scheduler « Scheduler

o Configure schedules for the ASC modes and set points.

I/O & Hardware setup
External /O (CIO)

Tools « + Tools
o Ethernet setting (TCP/IP)
Ethemet setting (TCF/IP) o Configure Ethernet settings and communication.
M-Logic & AOF o M-Logic & AOP
Modbus Configurator o Configure M-Logic and additional operator panels.
e o Modbus Configurator
_ o Configure the configurable Modbus addresses.
Translations : .
o Options & Firmware
General Purpose FID o See the available options.
Permissions o Translations

Compare offline files o Customise or translate (almost all of) the text in the controller.
o General Purpose PID
o Configure the general purpose PID settings.
o Permissions
o See and change the user permissions.
e Compare offline files

o Compare utility software project files.
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2.5 Set up applications

Application 1 Application 2 Application 3 Application 4
Standard plant Single controller Standard plant Standard plant

~—— Areat ; Areat - Areat ; Areal ——

MB\

Loa

L] L] ]
55525\ ESB\ ESBEE\ 55525\

| | | =l =l e | =1 [ e | [ |
+ = + - + = + =
Battery2s Battery Battery2a Battery2s

\_ A t.. o W o L5 A

Select Application configuration in the left menu. The controller comes with four pre-configured standard applications.
Standard applications 1, 3 and 4 are identical.

The applications can be changed with the utility software.

2.6  Emulation
You can use the utility software to emulate the application.

Requirements:
« One or more controllers, each with its own power supply.

« For multiple controllers, set up a network for PMS over Ethernet, or connect their power management CAN bus
terminals.

e A USB or TCP/IP connection from one of the controllers to your PC.

e For each controller, disable the Emergency STOP alarm (menu 3490). Alternatively, activate digital input 4 (the
emergency stop).
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The operation and other inputs can be emulated.

NOTE During emulation, if the controller detects AC voltage, it activates the Live voltage detected alarm.

/\ CAUTION

Emulation can start the ESS

During emulation, the controller uses the communication connection to the ESS. If communication is not
disabled, the controller can send commands to the ESS. Be very careful about using emulation if the controller is
mounted in a real installation.

/A\ CAUTION

Emulation can activate relays

If you select Breaker and engine cmd. active, the controller activates its relays (for example, the relay to close a
breaker). Be very careful about selecting this if the controllers are mounted in a real installation.

1. Under Application configuration, in Plant options, select Breaker and engine cmd. active or Breaker and engine cmd.
inactive.

« For Breaker and engine cmd. active, the controllers activate the relays and try to communicate with the ESS. If the
controllers are mounted in a real installation, the breakers will open/close and the ESS start/stop.

e The real installation is not affected if Breaker and engine cmd. inactive is selected.

In real installations, emulation can be used during the commissioning. When the commissioning is done, select Off for
Application emulation.
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Plant cptions

Froduct bype
ASC 150 Storage

Flant type

| Single contraller e

Application properties

Active [appliez anly when performing
o 1
a batchuarite]

M ame: |5ingle control. app.

Buz Tie optionz
Wrap buz bar

Power management CAMN
Primary Ca
Secondary Cak
Primary and Secondam CAM

CAM bug aff [stand-alane application)

Application emulation

() o
(®) Ereaker and engine crd. active

() Breaker and engine cmd. inactive

Cancel

2. Under Application supervision, select Emulation stimuli Fx 10 open the Plant emulation box. You can adjust a wide range

of plant and input settings.

(#) Plant emulation: Breaker and engine cmd. active — O
| Set emulation settings for Battery (ASC 150 Storage)

Load | Mains | Battery | ESB | MB | Dig | An |

Active Load kwy

450
Reactive load [ | kvar
]
Write to Battery Close
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'E} Plant ernulation: Breaker and engine cmd. active —

| Set emulation settings for Battery (ASC 150 Storage)

load | Mains Battery | Esg | MB | Dig | Ain |

State Of Charge . B
a0
Discharging capacity ' ke
500
Charging capacdity ' kv
500
Override protocol SOC, Dischar. cap.
VWrite to Battery | Close

3. You can see the emulated effect on the plant diagram on the Application supervision page.
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3. Communication

3.1 Overview

The ASC Storage is the link between the ESS and other power sources.
Communication with the battery management system and power conversion system

If the ESS does not have a BCU, the ASC communicates with the battery management system (BMS) over Modbus. The
ASC also communicates with the power conversion system (PCS) over Modbus.

"1 ]

ASC Storage

Modbus

Communication with the battery control unit
If the ESS has a battery control unit (BCU), the ASC communicates with the BCU over Modbus.

l Modbus > \E

ASC Storage

Communication with the BMS, PCS, and Power DC-DC system

If the ESS has a power DC-DC system (PDS), the ASC also communicates with the PDS over Modbus. The PDS can be a
separate charger or DC from PV (solar).

"1 ]

ASC Storage

e e ]
==

Modbus

BMS |
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3.2 ASC Storage communication

Example of ASC Storage communication for a single controller application

=Y

Modbus TCP ”

Modbus RTU e Data
logger

Switch
EEEEEN

Server

L1 ]

ASC Storage <

Client

The ASC can communicate over Modbus as the client and/or server device. The ASC can communicate with the ESS using
Modbus TCP and/or Modbus RTU. * The ASC reads from power meters or genset controllers using Modbus RTU.

3.21 Modbus client and Modbus server

ASC as Modbus client
The ASC can communicate with the energy storage system directly, or through a gateway device.

The ASC uses Modbus for its communication with the BCU, PCS, PDS, or BMS. The ASC is the client and the energy storage
system is the server. The ASC transmits the references to the energy storage system using Ethernet (Modbus TCP/IP) or
RS-485 (Modbus RTU).

ASC as Modbus server
The DEIF Open protocol uses Ethernet (Modbus TCP/IP) or RS-485 (Modbus RTU). The ESS controller is the client device.

Using this protocol, the energy storage system can read the references from the ASC, which is the server device.

Other equipment, for example, a SCADA system or a PLC, can also be the client and use the ASC Modbus server to read
operating data and adjust set points.

More information
See ASC 150 Modbus server tables, ASC 150 Storage Modbus client tables, and DEIF hybrid controller
compatibility.

Designer's handbook 4189341323C EN Page 26 of 213



3.3 Hardware settings
3.31 RS-485

Communication > RS485 > RS485 [1 or 2] > Settings

e S e e

Modbus communication ID for the ASC Modbus
7511 or 7521 Ext. comm. ID [1 or 2] 1to 247 3 server. The external Modbus client uses this ID to
communicate with the ASC.

9600 Baud
19200 Baud
38400 Baud
115200 Baud

7512 or 7522 Ext. comm.speed[1 or 2] 9600 Baud Communication speed for RS-485 [1 or 2]

Communication > RS485 > RS485 [l or 2] > Communication error

S S S

7513 or 7523 Timer 1t0o 100 s

OFF L
7516 or 7526 Enable ON OFF Communication error for RS-485 [1 or 2]
7517 or 7527 Fail class Fail classes Warning

3.3.2 CANbus

Communication > CAN protocols

oot Name —— JRarge———Jostaut o
OFF

AOP2: CAN [A or B] is connected to an AOP.

e NG [peieee] Nl U Ext. Module DEIF: CAN [A or B] is connected to a CIO.

Ext. Modules DEIF

OFF
PMS Primary
7842 CAN B protocol AOP2 PMS Primary
PMS Secondary
Ext. Modules DEIF

OFF
7843 VCAN C protocol PMS Primary OFF See Using Ethernet for power management.
PMS Secondary

3.3.3 ESS Modbus TCP/IP settings
You can use Ethernet connections for Modbus communication to the ESS, BMS and/or PDS.

Display
Configure the ESS, BMS and PDS Modbus TCP/IP settings under Settings > Modbus TCP/IP setup

Utility software
On the Ethernet setting (TCP/IP) page in the utility software, select Modbus TCP/IP, then configure the settings.

Designer's handbook 4189341323C EN Page 27 of 213



Metwork parameters | Remote Display | Power Management | NTP parametere  Modbus TCP/IP

ESS IP address 192.168.2.5
Monitoring ¥
ESS TCP/UDP Tcp -
Configuration ¥
ESS port number 502
.
Tools & ESS modbus ID 3
Ethernet setting (TCP/IP) BMS IP address 192.168.2.31
M-Logic & ADQP
BMS TCP/UDP
Modbus Configurator n Lics M
Option & Firmware BMS port number 502
Translations
FDS IF address 192.168.2.32
General Purpose PID
Permissions PDS TCPUDP TCP -
Compare offline files PDS port number 502
IUse Tx min. interval False -

Configure the IP addresses, communication type (TCP or UDP), and port numbers for the ESS, BMS and/or PDS.

3.3.4 Ethernet

Communication > Ethernet comm. error

S T

7901 Timer 110100 s

OFF L
7904 Enable ON OFF Communication error for the Ethernet port.
7905 Fail class Fail classes Warning

3.4  Protocol parameters

3.41 ESS parameters

Communication > ESS

raemtorame ———[range————Josaut—Joowis

Modbus RTU client 1

7541 ﬁifs comm. Modbus RTU client 2 '::;i?:s At Select the ESS communication interface.

Modbus TCP/IP client

The ID given to the ESS to receive and transmit

7545 ESS comm. ID 0 to 247 3
data.

Select the protocol that matches your ESS. If the

See DEIF Hybrid ESS is not in the list, select Off. Additional

7561 ESS protocol controll.er. . Off protocols may be available. Contact DEIF for
compatibility .
details.
7562 T e Unicast Unicast Only affects protocols where the ASC is the client.
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oot ame——Jronge —————Jootaut oo

7563

7564

7570

7580

7590

Tx min. interval

Tx write fnc.

ESS comm.
error

ESS warning

ESS shutdown

Broadcast*

01to10s 05s

Single register 0x06 Multiple
Multiple register 0x10  register 0x10

0to100s 3's, Warning
0to100s 0 s, Warning
0to100s 0 s, Shutdown

* Broadcast is not available yet.

The time that the controller waits (after receiving
a telegram) before it sends the next telegram. This
only affects protocols where the ASC is the client.

For TCP/IP this parameter is only active if Ethernet
setting (TCP/IP), Modbus TCP/IP, Use Tx min.
interval is True. If False, the communication is as
fast as possible.

Select whether the controller sends Modbus
telegrams with only a single register, or multiple
registers. Only affects protocols where the ASC is
the client.

This alarm activates when there is no
communication from the ESS.

This alarm activates when a warning alarm is
present on the ESS.

This alarm activates when there is a shutdown
alarm present on the ESS.

NOTE The ASC detects communication failure if the ESS does not respond to telegrams.

You can also configure these settings from the display, under Settings > Communication > ESS

3.4.2 BMS parameters

Communication > BMS

et ame———kange oot omars

7542

7681

7682

7690

7610

7620

BMS comm. intf.

BMS comm. ID

BMS protocol

BMS comm.
error

BMS warning

BMS shutdown

Modbus RTU client 1

Modbus RTU client 2 I\:/Ili(;i?l:s RIS Select the BMS communication interface.
Modbus TCP/IP client
1t0 247 5 The ID glven to the PDS to receive and
transmit data.
Select the battery management protocol
See DEIF Hybrid OFF that matches your BMS. If no BMS is
controller compatibility available, or the BMS is not in the list, select
OFF.
This alarm activates when there is no
0to100s 3's, Warning communication from the battery
management system.
. This alarm activates when a warning alarm
0t0100s 0's, Warning is present on the BMS.
010100 s 0's) Shutdown This alarm activates when a shutdown

alarm is present on the BMS.

You can also configure these settings from the display, under Settings > Communication > BMS
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3.4.3 PDS parameters

Communication > PDS

oot ame—gonge ——————Jootaut o

Modbus RTU client 1
7543 PDS comm. intf. Modbus RTU client 2
Modbus TCP/IP client

Modbus RTU client Select the PDS communication
1 interface.

The ID given to the PDS to receive

7901 PDS comm. ID 1to 247 5 and transmit data.

Select the Power DC-DC system

See DEIF Hybrid controller protocol that matches your PDS. If no

7912 PDS protocol compatibility OFF PDS is available, or the PDS is not in
the list, select OFF.

7910 PDS comm. error 0 to 100 s 3 s, Warning

7920 PDS warning 0to100s 0 s, Warning

7930 PDS shutdown 0to 100 s 0 s, Shutdown

You can also configure these settings from the display, under Settings > Communication > PDS

3.4.4 Power meter parameters

Communication > Power meter

L S S

7544 Meter comm. Modbus RTU client 1 Modbus RTU  Select the power meter communication
intf. Modbus RTU client 2 client 1 interface.
2761 F’ow. met. Tx min 01t010's 05 s Minimum time between ASC telegrams to the
int power meters.
Select the power meter protocol that
2791 DG meter prot. See DEI!= I‘-I.ybrld controller OFF matches the power meter. Note that all
compatibility genset power meters must use the same
protocol.
2793 258 rrerEr T See DEI!= I'-I.ybrld controller OFF Select the power meter protocol that
compatibility matches the power meter.
Mains meter See DEIF Hybrid controller Select the power meter protocol that
7725 o OFF
prot. compatibility matches the power meter.

These parameters are used for all the power meters connected to the controller.

More information
See Power measurements and connection status for the genset meter and mains meter parameters.

More information
See Storage controller functions for the ESS meter parameters.

3.4.5 Configurable power meter

You can use the Configurable power meter function to configure the Modbus communication to power meters. This function
is useful for a power meter that is not included in the DEIF Hybrid controller compatibility list.
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Parameters

For DG meter prot. (parameter 7721), ESS meter prot. (parameter 7723), and/or Mains met. prot (parameter 7725), select

Configurable power meter.

NOTE You can only have one type of configurable power meter in an ASC 150 controller.

Configurable power meter setup

In the utility software, under I/O & Hardware setup, select the Configurable power meter tab.

DI39-50 | MI20 | MI21 | MI22 | MI23 | DO5-18 | DCmeas AVG | AC meas AVG | Ext. P/Q sources  Configurable power meter
Enable Modbus address Function code Data type *

Scaling

Monitoring ES

Active power (m] 0 = Read holding registers - U116
Application supenision Reactive power () 0 o Read holding registers -~ uis
Alarms
Logs
Inputs/Outputs Digtalinput 1 [ 0 O Read discrete Inputs - Uis
Trendin, -
9 Digital input 2~ ) 0 = Read discrete Inputs - u16
Digital input 3 (m] Q = Read discrete Inputs hd U16
Configuration £ .
Digital input 4 (w] 0 5 Read discrete Inputs - uUle
Application configuration About Function code for code Digital input 1:
rEmTEe If holding or input register is chosen only 1 modbus address will be visible.

| /O & Hardware setup |

Configure the power measurements

1. Select Enable for the power measurements that the power meter supports.

11
11

Bit selection

Then choose bit value in data types to chose which bit that fits the correct digital input for the specific modbus address

=
B
=

kw

kvar

Invert

offset

ar 4

2. For each power measurement, configure the Modbus address, function code, data type, scaling, and power unit. If the
sign (positive or negative) of the value must be reversed, select Invert. If the measurement value is offset, configure the

offset.

s Example of power measurement configuration

\ A

The ASC has the following power measurement configuration:

Enable Modbus address  Function code Data type *
Active power Enable 1 = Read holding registers - u16
Reactive power  |Epable 2 = Read holding registers hd uis

Scaling
- 1/100
= 1/100

=
=
=

kw

kvar

Invert

1000 =

If the value that the ASC reads from the power meter for active power is 19876, and the reactive power value is

12345:
Active power = - (19876 + 2000)/100 kW = -218.76 kW
Reactive power = - (12345 + 1000)/100 kvar = -133.45 kvar

Configure the digital inputs
1. Select Enable for the digital inputs that the power meter supports.

2. For each digital input, configure the Modbus address, function code, and data type.
a. If you select Read holding registers or Read input registers for the function code, you can only use the first Modbus

address for the digital inputs.
b. When the data type is Bit value, select the bit under Bit selection.

Connect the digital inputs to breaker feedback

If the breaker status is included in the power meter protocol, configure M-Logic to connect the output from the power

meter to enable the corresponding equipment.

For example, in an Open PMS application, external source 1is a genset. Digital input 1 from the power meter is activated

when the generator breaker is closed:
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Logic 1 Power meter 1 input 1 enables GB 1 closed feedback ‘

NOT Operator

EventA O |DG Power meter 1 inputl: DG power meter ir| 3¢ | Delay (sec.) | 440 M ‘
OR ~

Event B O |Nutu5ed x | —— Output |GB1 closed feedback: External GB feedbacks |3 ‘

OR ~
EventC O |Nutu5ed X| Enable this rule

Check the configuration

In the utility software, under Application supervision, select the Power meter data icon to open the Power meter data
window. Here you can see the power measurement values, as well as the bit values for the digital inputs.

3.5 Troubleshooting

You can use the display to check whether the communication is connected for each external device. You can also see
communication details from the display.

Under service view > Communication analysis, you can see:
* Modbus client RTU port 1

* Modbus client RTU port 2

* Modbus client TCP/IP

« TCP/UDP multi node status

For each selection, you can see configuration and operating details. For example, for Modbus client TCP/IP, you can see:
e Details for each connected device (use <Prev. and Next> to navigate)
o IDs, Rx and Tx info, IP address, connected (true or false), and so on.

More information
See Modbus Troubleshooting in the ASC 150 Modbus client User manual for a list of Rx status texts and their
reasons.

3.6 Remote monitoring
3.6.1 Monitoring solutions
A range of remote monitoring solutions is possible.

For an existing system, you can use the Ethernet TCP/IP connection or one of the RS-485 ports of the ASC. All data in the
Modbus protocol can then be polled from the device. The ASC acts as a server device in the system. For example, this
solution can be used in HMI or SCADA systems.

Another solution is to install a gateway, giving access to a cloud-based database. This gives an accessible front portal. Live
data and log data are sent to a server (depending on the solution). Insight is DEIF's ready-made solution for remote
monitoring.

Alternatively, the gateway can work as an actual remote gateway. In this solution, the DEIF PC utility software can be
accessed with all the control and monitoring functions needed (control can be switched off, or made user level-dependent).

3.6.2 Modbus server TCP connection
The controller's Ethernet connection is used for remote or local monitoring.

You can use the utility software to see (or set up) the controller. On the Ethernet setting (TCP/IP) page, open Network
parameters.
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Metwork parameters | Remote Display | Power Management | NTP parameters

IF address 192,168,18,12
Met mask 255,255,255.0
Gateway 192.168.12.1
DMS Primary IF 3.8.8.8

DMS Secondary IP 8.8.44

Alternatively, use the display: Settings > Communication > Ethernet setup

3.6.3 DEIF remote monitoring

The DEIF remote monitoring system is a hybrid monitoring system that provides ESS values and other relevant plant values.
Values, alarms and logs can be seen from both the ASC and the BCU, PCS, PDS, and BMS. Alternatively, all the values,
alarms and logs can be seen from the ASC.

3.6.4 ESS values

The controller includes a generic Modbus client that can access various values from the supported BCU, PCS, PDS, and
BMS. The available values depend on the BCU, PCS, PDS, and BMS. For compatible systems, see DEIF hybrid controller
compatibility.

The ASC Modbus client tables show which values are supported. Available ESS data can be read from the ASC Modbus
server using the TCP/IP port.
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4. Single-controller applications

4. Single controller

The ASC can operate as a single controller, that is, without power management communication to other DEIF controllers.
Single controllers are particularly useful for brownfield applications (the ASC is installed in an existing plant). Single
controllers can also be used in greenfield applications.

In a single-controller application, the ASC controller operates as the only DEIF controller in the system. The ASC is the link
to the ESS.

To control the ESS power set point, the single controller must get the power measurements and breaker positions for the
power sources in the rest of the application. You can use transducers, or the ASC can read Modbus values from power
meters, external genset controllers, or a PLC.

ASC can be used in single controller applications that are off-grid, grid-tied, or a combination. There is a maximum of 16
grid connections, and there can be up to 16 gensets. If there is more than 1 grid connection, the ASC interacts with the grid
connections as if there was only 1 grid connection.

The ASC calculates the charging and discharging set points. The set points are determined by:
e The operating mode

* The system load and configuration

* The state of charge in the storage

+ The maximum charge and discharge capacity for the storage

* The power readings from the other power source(s)

* The breaker position(s) of the other power source(s)

4.2 Modes of operation
4.21 Off-grid applications
In a single controller off-grid application, the ASC can only use island operation.

Single controller off-grid ESS application

Busbar o
G: Modbus
— Power
meter
- B [
— + —| |-
i Controller = ASC Storage
0

4.2.2 Grid-tied applications

In a single controller combination application, the ASC can have the following modes of operation:
* Mains breaker open (that is, off-grid):

o [sland mode

o AMF (Automatic Mains Failure)
* Mains breaker closed (that is, grid-tied):
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o MPE (Mains Power Export)

o Peak shaving

o Fixed power

o AMF (Automatic Mains Failure)

Single controller grid-tied ESS application

(v | Modbus
®— Power
j meter
Busbar
2 2
G Modbus
®— Power
meter
ASC Storage
— —
,Ci Controller
e —

NOTE Gensets are not required in a grid-tied application.

4.3  Setup of a single controller application

In a single controller application, the ASC 150 Storage can control one ESS, one ESS breaker (ESB), and one mains breaker
(MB). The ASC 150 can also send start and stop signals to gensets.

You can use the display or the utility software to set up a single controller application.

4.31 Application setup using the display

Parameters > Functions > Quick setup
Name  JRange _ lDefaut ___ pewis
Off

Setup stand alone
Setup plant
Adapt plant

Off
CAN line CAN PM Primary Off Select Off.
CAN PM Secondary

Mode Off Select Setup stand alone.

Pulse
No breaker
MB EXT/ATS Pulse Select the mains breaker type.
Continuous ND
Continuous NE
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Name __[Range _______Joetaur ____joewis

Compact

Pulse

No breaker
External
Continuous NE

ESB Pulse

Mains present

Mains .
No mains present

Single controller

= Standard

Mains present

Standard

Select the ESS breaker type.

Select whether there is a mains connection.

Select Single controller.

4.3.2 Application setup using the utility software

When connected to the controller with the utility software:

1. Select Application configuration

2. Select New plant configuration _1
3. The Plant options window opens.

Application properties

K Active [apphes only when perfarming
a batchwrite]

Mame: | 4

Bus Tie options
YWrap buz bar

Power management Cék

Application emulation
(@) Off
(") Breaker and engine cmd. active

() Breaker and engine cmd. inactive

ok 5 Cancel
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Plant cpticn %
Product tppe 1.

! 2.

Plant type 3.

| Single controller y, — :

Select the plant options:

Select the Product (controller) type

« Greyed out when already connected to a controller.

Select the Plant type: Single controller

Select to activate the application when it is written to the controller.
Write a name for the application.

Select OK to save the application.
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Example

Area control  Plant totals 1. Select one of these types of power source to show in the top area:
« None
Area 1 of1 « Mains
Area configuration - Top « Battery
Source |Mains 1 “ 2. Select the breaker type for the mains breaker:
0 - e Pulse
e Continuous NE
e Compact
MB |Pulse 2 w e Ext
« None
e Continuous ND
Bottom X
3. Select the power source to show in the bottom area:
Source |Battery 3 o
« None
D - e Mains
+ Battery
4. Select the breaker type for the ESS breaker:
ESE |Pulse 4 w

e Pulse
e Ext/ATS no control
e Continuous NE

[}
i
T
n
&

e

¢ None

After the application drawing is created, press Write plant configuration to device -+ to send the configuration to the
connected controller.

4.4  Breaker control

Single controller application without a breaker

If you created a single controller application without an ESS breaker, reset any ESS breaker feedback in the 1/O setup list:
1. In the utility software, select I/O & Hardware setup

2. Change the function to Not used for the relevant I/Os, for example:

Digital Input 49

Function Mot used =

Single controller applications with breakers

In a single controller application, the ASC can control up to two breakers. This can be the ESB (energy storage breaker)
and/or a mains breaker. If genset breakers are present, the ASC cannot control all three breakers. The ASC only receives
the breaker feedback (open/closed).

Use the Application configuration page in the USW to add/remove the ESB and/or mains breaker to match the application.
The controller automatically assigns digital inputs* for the breaker feedbacks and relays for the breaker control.

NOTE * To use breaker feedbacks from a mains power meter, configure these in M-Logic. Note that digital inputs are
required if the ASC controls the breaker. See Mains power measurement from power meter communication.
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Without breakers With ESB and MB

S O

MB

Load Load

Busbar Busbar

ESS
breaker

Battery storage Battery storage

Area control | plant totals
= Area 1o0f1
Area configuration - Top
Source |Mains

(o]

MB |Ext

Bottom
Source |Battery

) MB pos feedback ON
1 MB pos feedback OF
() ESB pos. feedb. ON

1 ESB pos. feedb. OFF

F

47
48
43
50

4.5 Power measurements and connection status

Appl. 1: <ES5-Gensets-Mains= | Appl

Application 1: E55-Gensetz-Mains

MEI\

Areal

Loal

For a single controller application, the ASC needs the active power from all the other power sources in the system. The ASC

also needs the connection status of the other power sources.

The reactive power is optional, but is required if the ASC must control the reactive power. To control reactive power, the

ASC must also have the premium software version.

There is a range of ways to get this information, using Modbus or analogue transducer signals.

| ActvepowerP)

Power meter*

External genset controller*

DEIF open communication
Transducer (Modbus or analogue)*
ASC 4th current transformer**

Digital input

ower (P) Reactive power (Q) Connection status
([ J ([ ([

NOTE * Check the compatibility list to make sure that the power meter, external genset controller, or transducer supports

all these measurements.

NOTE ** Only for a mains connection. The controller uses the single-phase current measurement to calculate the mains

power.
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4.51 Power meters and genset controllers

The ASC supports a wide range of power meters, as well as communication with genset controllers from other
manufacturers.

More information
See the DEIF hybrid controller compatibility documents for a list of compatible power meters and genset
controllers.

Connection status
If the power meter/genset controller does not include the connection status, you must configure a digital input.

4.5.2 Genset power measurement from power meter communication

For a single controller application, the genset active power and breaker positions must be monitored. Genset reactive power
is optional, and is only required if the ASC must control reactive power. The application can include up to 16 gensets. There
are a number of ways for the ASC to get the genset power measurements.

Genset power measurement from power meter communication is described here. Power meter communication includes
power measurements and breaker feedback from power meters, or from genset controllers.

Communication > Power meter > DG meter
o = == =
7701 DG meter ID 1to 247 Select the genset power meter ID.

See DEIF Hybrid Select the protocol that matches your power

7721 DG meter protocol controller compatibilit Off meter. Additional protocols may be available.
P y Contact DEIF for details.
7722 DG nbr. nodes 1t0 16 1 Number of nodes.
2730 DG meter err. Fail classes Warning If enabled, this alarm activates when there is no

communication from the genset power meter.

You can also configure these settings from the display, under Settings > Communication > Power meter > DG meter
settings

Power measurement
In the utility software, on the I/0O & Hardware page, select Ext. P/Q sources. For up to 16 sources, select the type and

nominal power. For each P source and Q source, select DG power meter comm. xX.

DI 39-40-41 | DI 42-43-44 | DI 45-96-47 | DI 43-49-50 | MI 20 | MI 21 | MI22 | MI 23 | DO 5- 18 [ Ext P/Q sources

Type Hominal P (kW) P source SOUrCE
Ext. source 1 DG - 1500 DG power meter comm, 01 - DG power meter comm, 01 -
Ext. source 2 DG - 1500 = DG power meter comm, 02 - DG power meter comm, 02 -
Ext. source 3 DG - 1500 DG power meter comm, 03 - DG power meter comm, 03 -
Ext. source 4 DG - 1500 = DG power meter comm. 04 - DG power meter comm. 04 -
Gensets connected

The ASC also needs to know which gensets are connected. For some power meter protocols, this is included. See the DEIF
hybrid controller compatibility document.
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Genset breaker status from the power meter protocol

Logic 1 ‘Power meter 1 input 1 enables GB 1 closed feedback ‘

NOT Operator
EventA |:| |DG Power meter 1inputl: DG power meter ir) 3¢ | Delay (sec.) | 440 L ‘
OR -
Event B O |Nutu5ed x | —— Output |GB1 closed feedback: External GB feedbacks |3 ‘
OR ~
Event C |:| |Nutu5ed b 4 | Enable this rule

If the genset breaker status is included in the power meter protocol, configure M-Logic to connect the output from the
power meter to enable the corresponding genset.

For DEIF genset controllers, Input 1 is always for GB closed. Input 3 is always for GB open.
Genset breaker status from digital inputs

DI 35-40-41 B DI 42-43-44 | DI 45-496-47 | DI 48-49-50
Digital Input 39

Parameter: 3000, Modbus address: 185

b

Monitoring

L - Function GEB 1 on busbar -
Application supemnvision

Alarms

Logs
Inputs/Outputs
Trending

»

Configuration

Digital Input 40

e Parameter: 3010, Modbus address: 186

Parameters

Translations

If the genset breaker status is not included in the power meter protocol, configure a digital input for each breaker.

4.5.3 Mains power measurement from power meter communication

For a single controller application, the mains active power is needed. Mains reactive power is optional. There are a number
of ways for the ASC to get the mains power measurements. Mains power measurement from power meter communication is
described here.

If a mains breaker is included in the application drawing, the mains breaker position must be monitored. A single controller
can control the breaker for one mains connection. Alternatively, the single controller can be used with up to 16 mains
connections (no breaker control).

Operating modes and power measurement
For mains power export (MPE) and peak shaving operation, the mains power must be measured.

For fixed power operation, you must configure the mains power measurement, even though the mains power measurement
is not used. If the mains power measurement is not connected, the ASC shows 0 kW for the mains power.
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Communication > Power meter > Mains meter

S S )

7703 Mains meter ID 1to 247 Select the mains power meter ID.
Mains meter See DEIF Hybrid Select the pfotocol that matches your power
7725 rotocol controller compatibilit Off meter. Additional protocols may be available.
P P y Contact DEIF for details.
7726 Mains nbr. nodes 1to 16* 1 Number of nodes.
2750 Mains meter err. Fail classes Warning If enabled, this alarm activates when there is no

communication from the mains power meter.

NOTE * If there are any mains nodes, you must have Premium software.

You can also configure these settings from the display, under Settings > Communication > Power meter > Mains
meter settings

NOTE To use a mains meter for active power, select Power meter comm. in parameter 7005. For reactive power, select
Power meter comm. in parameter 7009.

Mains connection
If a mains breaker is included in the application drawing, the mains breaker position must be monitored. For some power

meter protocols, this is included. See the DEIF hybrid controller compatibility document.

Mains breaker status from the power meter protocol

Logic 3 ‘Puwer meter 1 input 2 i= MB closed feedback |
NOT Operator
Event A O |Ma|ns Power meter1input2: Mains powe| ¥ | Delay (zec.) | 4|40 L |
OR w
Event B O |N0tused x | — Output |r.|a closed feedback: External MB feedbact| 3¢ |
OR w
Event C O [notuses x| Enable this rule
Logic 4 Power meter 1 input 4 is MB open feedback |
NOT Operator
EventA O [Mains Power metert inputs: Mains pane: X | Deiay (sec) | +]+[0 fr]
OR ~
Event B O |N0tused % | _— Output |r.|a open feedback: External MB feedbacks| ¢ |
OR ~
Event C |:| |N0tused x | Enable this rule

If the mains breaker status is included in the power meter protocol, configure M-Logic to connect the output from the
power meter to mains breaker feedbacks.

For DEIF mains controllers, Power meter input 2 is always used for MB closed. Power meter input 4 is always used for MB
open.

Mains breaker status from digital inputs
If the mains breaker status is not included in the power meter protocol, you can configure a digital input for each breaker

feedback. Digital inputs are also required if the ASC controls the mains breaker. Configure the inputs in the utility software,
under I/O & Hardware setup.

You must use digital input 47 for MB position on and digital input 48 for MB position off.

4.5.4 DEIF open communication

An external system (for example, a PLC) can use the ASC Modbus server to send the ASC the power measurements and
connection status.
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e Example for two gensets

The application consists of two gensets (controlled by a PLC) and an ESS (controlled by a single ASC Storage
controller).

1. In the utility software, on the I/O & Hardware setup page, under Ext. P&Q sources, configure two external
sources. For P source and Q source, select DEIF open communication.

DI 33-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-49-50 | MI 20 | MI 21 | MI 22 | MI 23 | DO 5-18 Ext P/Q sources

Type Hominal P (kw) P source sSource

Ext. source 1 DG - 1500 = DEIF open communication - DEIF open communication -

Ext. source 2 DG - 1500 = DEIF open communication - DEIF open communication -

2. Configure the PLC to connect to the ASC Modbus server.
3. Configure the PLC to use the following:
e Genset 1 Active power: PLC address 446151 (Modbus address 46150, function code 03)
e Genset 2 Active power: PLC address 446152 (Modbus address 46151, function code 03)
e Genset 1 Reactive power: PLC address 446167 (Modbus address 46166, function code 03)
e Genset 2 Reactive power: PLC address 44618 (Modbus address 46167, function code 03)
e Genset breaker 1 Closed: PLC address 446185, bit 0 (Modbus address 46184, bit 0, function code 03)
e Genset breaker 2 Closed: PLC address 446185, bit 1 (Modbus address 46184, bit 1, function code 03)

4.5.5 Measurement transducers for genset power

The genset power (active and reactive) can be measured with transducers, and received by ASC analogue inputs, multi
inputs, or a CIO 308.

Selecting the measurement transducers

In the utility software, under I/O & Hardware setup, Ext. P/Q sources, select the inputs that the transducers are connected
to.

In the following example, the DG 1 power transducer is connected to Multi input 20. The reactive power transducer is
connected to Multi input 21.

DI 39-40-41 | DI 42-43-44 | DI 45-45-47 | DI 43-49-50 | MI 20 | MI 21 | MI 22 | MI 23 | DO 5-18 | DC meas AVG | AC meas AVG J|Ext. P/Q sources

Type Hominal P (kW) P source SOuUrce

Ext. source 1 0G v Multi input 20 v Multi input 21 v

Configuring the multi-input
For a multi-input, under I/O & Hardware setup, select the multi-input. Select the input type and scaling (for example, for

active power, this can be kW 1/1 or kW 1/10). Configure the curve.
Connection status

Transducers always also need a digital input for connection status. If the power meter/genset controller does not include
the connection status, you must configure a digital input.

4.5.6 Measurement transducers for mains power

The mains power (active and reactive) can be measured with transducers, and received by ASC analogue inputs, multi
inputs, or a CIO 308.
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oot ame————JRange —————Joeaut———Joewis

7003

7004

7005

7007

7008

7009

Transducer range
maXx

Transducer range
min

Mains power
measure

Transd. range max Q

Transd. range min Q

Mains Q measure

Configuring the multi-input
For a multi-input, under I/O & Hardware setup, select the multi-input. Select the input type and scaling (for example, for

active power, this can be kW 1/1 or kW 1/10). Configure the curve.

Connection status

When using transducers, you always also need a digital input for the connection status.

0 to 20000 kW

-20000 to 0 kW

Multi input 20 (transducer)
4th CT power meas (internal)
DEIF open communication
Power meter comm.

-20000 to 20000 kvar

-20000 to 20000 kvar

Multi input 22 (transducer)
4th CT power meas (internal)
DEIF open communication
Power meter comm.

4.5.7 Power meter monitoring

0 kW

0 kW

4th CT power
meas (internal)

0 kvar

0 kvar

4th CT power
meas (internal)

In the utility software, under Application supervision, select Power meter data
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If used, configure the mains power
transducer range.

If used, configure the mains power
transducer range.

Select the mains power
measurement.

If used, configure the mains
reactive power transducer range.

If used, configure the mains
reactive power transducer range.

Select the mains reactive power
measurement.

to open the Power meter data window.
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#) Powermeter Data

30 B
Powermeter data for Battery25 (ASC 150 Storage)
Meter monitoring Genset meter ESS5 meter Mains meter
Meter number Active power Reactive power
1 30 ks 15 kvar
Z 25 ke 12 kevar
3 13 kw 14 kvar
4 28 [ 11 kovar
5 0 ke 15 kvar
[ 30 kw i5 kvar
7 |30 ke |15 kvar
3 30 kw 15 kvar
Total Active power DG: Total Reactive power DG:

Digital inputs

0000000000001
0000000000000001
0000000000000001
D000000000000001

0000000000000001

[oonooooooocoo00

0000000000000001

0000000000000001

Cloze

Digital inputs shows the breaker status.

For the DEIF Genset Control protocol, for genset breakers:
e ...0001: The breaker is closed.
e ...0100: The breaker is open.

For mains breakers (AGC Genset single controller, or AGC Mains):

e ...0010: The breaker is closed.
e ..1000: The breaker is open.

4.6 Genset applications

4.6.1 Gensets and single storage controller (off-grid)

A single controller application is used if the gensets already have a control system (shown by Other controller(s) in the

example).

The ASC requires the GB breaker feedbacks (open or closed), and the active power from the gensets. The reactive power is
optional. See Power measurements and connection status for the range of ways to get this information.

Designer's handbook 4189341323C EN

Page 44 of 213



Consumers

(St
Start, stop Power |—] \I/
[ meter
\
I:I \ Other
I controller(s)
ASC Storage v
—
G
—/———5
Setting in ASC
Song |
6071 Operating mode Island operation

4.6.2 Start and stop external gensets

You can configure the ASC Storage controller to activate an output to start and run external gensets based on the load
and/or the ESS SOC. You can deactivate the output based on the load to ensure that the genset minimum load requirement
is met. You can use start based on the load and/or the SOC to ensure that the load is supplied and the ESS gets enough
power to charge.

When the ASC activates the output to start and run one or more external gensets (Start/Stop Ext. DG), the external
generator controller must start the genset(s) (including synchronisation and generator breaker closing).

When the ASC needs to stop the external genset(s), the ASC regulates the ESS to take over the genset load. When the
breaker open point is reached, the ASC deactivates the output to stop the last external genset. The external generator
controller should bring the genset to a controlled stop. If required, this should include a load ramp down to unload the
genset. After opening the generator breaker, the generator controller should ensure that there is a cooldown sequence
before stopping the genset.

Start-stop output
On the Inputs/Outputs page in the USW, choose a digital output to use as the output. Select the Start/Stop Ext. DG function.

Alternative setup using M-Logic

You can also control the Start/Stop Ext. DG output by using M-Logic, for more flexibility. For example, the request to start
the genset can be used in combination with the command timers. This enables scheduling of the genset start and stop. The
request to stop the gensets from M-Logic overrules any start request from the SOC, system load, and M-Logic.

You can find the M-Logic functions under Output, Command GEN:
* Request ext. Gen to start
* Request ext. Gen to stop

External genset breaker open
External control > External DG start/stop

oot Name————rorge ——ostut orpron |

Ext. DG breaker 0 t0 100 % of total external When the total external genset power reaches

15180 . 5% this point, the ASC deactivates the Start/Stop Ext.
open genset nominal power DG output
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External genset start/stop alarm
External control > External DG start/stop

e e e

The alarm is activated if a genset start request is active, but the ASC

B B cerh has not received feedback from a genset.
15170 - U S 1101000s 30

The alarm timer also starts running if the only genset connected to the
busbar is disconnected.*

NOTE * If the ESS supports it, the system can run on battery power (grid-forming) either alone, or together with solar
power.

4.6.3 State of charge genset control
The ASC can start and stop the genset based on the ESS state of charge (SOC).

Low state of charge genset start

L1 ]

ASC Storage

State of charge

A

Start
genset
C
— —)
Y
4 a o O
G () + - | =
-~ [—
i —— T T s Load

Low SOC

When the charge is low, start the generator to avoid depleting the battery, and make sure that there is enough power for
the load and charging.

High state of charge genset stop

L ]

ASC Storage

State of charge

h

Stop
genset
—i—
) 4 - | | (b
[ ]
G @) + — | o
- [ ]
o 1 i - Load

High SOC
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When the charge is high and the battery can supply the load without the generator, stop the generator.

SOC start-stop parameters (for a single controller or a power management system)
External control > External DG start/stop

e e

15151 SOC DG start 0to100% 30 % When the SOC goes below the start limit (and the timer has run
limit 0to3200s 10s out), the ASC activates the output.
When the SOC goes above the stop limit (and the timer has run
out), the ASC deactivates the output.
15153 SOCDGstop 0to100% 50 % If the SOC DG stop limit is higher than SOC threshold 2, the
limit 51t03200s 15s controller shows the warning SOC STOP LIM > THR 2. The battery
stops charging from the genset at SOC threshold 2. As a result,
the battery charge never reaches the SOC DG stop limit, and the
genset is never stopped.
15155 SOC DG Enabled Not enabled Select Enable to activate the SOC DG start function.
control Not enabled

4.6.4 Split busbar

In a single controller application, the generators can be enabled and disabled. This is useful if the generators can connect
to two busbars.

Busbar A Busbar B
ATS pos A/B
ATS
Controller
Generator
breaker
(GB)

N\

In the ASC in M-Logic, you can program whether the genset is connected to the ESS side (enabled) or connected to the
side without the ESS (disabled):
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Logic 1

Enable DG1 when input 39 is activated

|
NOT Operator
EventA O |Dig. Input 39: Inputs x| Delay (sec) [ 4]0 ]
OR -
Event B O |Nut used x| Output |Enahle DG1: Extenal DG ena/dis x|
OR -
EventC O |Nnt used x| Enable this rule
Logic 2 Disable DG1 when input 39 is not activated |
NOT Operator
EventA |Dig. Input 39: Inputs » | Delay (sec.) | 1[40 L1(1] |
OR -
Event B O |Nut used x| Output |Disab|e DG1: Extenal DG enaidis x|
OR -
Event C O |Nut used x | Enable this rule
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4.7  Mains applications
4.71 Mains and single storage controller (grid-tied)

This application is used to operate parallel to mains when no AGC mains is installed. The ASC needs inputs from the MB
feedback (open/closed) and the active and reactive power from the mains (export or import). See Power measurements
and connection status for the range of ways to get this information.

L1 1| +—

ASC Storage

RN

Setting in ASC
Basic settings > Application type > Plant type > Plant mode

porameer e e

Island operation
Fixed power
6071 Operating mode Peak shaving
Main power export
Automatic mains failure

4.7.2 Mains power measurement

For a single controller application, the mains active power (imported or exported) and breaker position must be measured.
The reactive power is optional.

Basic settings > Measurement setup > Wiring connection > Mains power measure

e N [ S

Multi input 20 (transducer)
Mains power 4th CT power meas (internal) 4th CT power meas Select the measurement for the
measure DEIF open communication (internal) mains active power.

Power meter communication

7005

Multi input 22 (transducer)
7009 Mains Q measure 4th CT power meas (internal)
DEIF open communication

4th CT power meas Select the measurement for the
(internal) mains reactive power.
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Power meter communication

More information
See Power measurements and connection status for the range of ways to get this information.

4.7.3 Mains breaker handling in single controller applications

The ASC can control one mains breaker in a single controller application. However, if there is more than one mains
connection, the ASC cannot control a mains breaker.

Synchronising the mains breaker

To synchronise the mains breaker without a blackout:

e The battery must be grid-forming.

« Externally controlled gensets must be disconnected.

¢ Back synchronisation (parameter 7083) and sync. to mains (parameter 7084) must be enabled.

Busbar blackout rules
To close the mains breaker when there is no voltage or frequency on the busbar:

o For safety, the ASC checks that there is no voltage or frequency on the busbar. For example, voltage could come from
externally controlled gensets.

« |If there is an ESB, to confirm that there is no voltage, the ASC closes the ESB. The ASC can then use its AC
measurements to check the busbar voltage and frequency.

« Once the ASC has confirmed that there is no voltage or frequency on the busbar, it can close the mains breaker.
Mains failure

You can configure the mains failure detection voltages (parameter 7063, 7064), frequencies (parameter 7073, 7074) and
hysteresis (parameters 7091, 7092, 7093, 7094).

There are mains failure voltage (parameter 7061) and frequency (parameter 7071) alarms.

If the ASC 150 Storage must automatically open the mains breaker during a mains failure, you must enable mode shift
(parameter 7081).

4.8 Combination (off-grid + grid-tied)

This application is used when a single controller application is used in both grid-tied and off-grid (islanded) modes. In this
example, third party controllers are installed (shown by Controller in the diagram).

The ASC needs the mains power and reactive power, and the gensets power and reactive power. The ASC also needs
feedback from the breakers (GBs and MB). See Power measurements and connection status for the range of ways to get
this information.
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Controller
Modbus
Load
o —
Busbar
) Modbus
‘ Modbus
— | Power
meter
Controller Controller Ii]
Generator Generator ESS ASC Storage
breaker breaker breaker
(GB 1) I (GB 2) — (ESB)

Diesel generator set 1 Diesel generator set 2 Battery storage

Setting in ASC
Basic settings > Application type > Plant type > Plant mode

et ame g

Island operation
Fixed power
6071 Operating mode Peak shaving
Mains power export
Automatic mains failure

From grid-tied to off-grid
If Mode shift on is selected (Modeshift, parameter 7081), then the controller automatically changes the operating mode.

When the mains breaker is opened, the mode changes to Island operation. Note that you can use M-Logic to set parameter
7081.

NOTE If the battery is the only power source on the busbar, and if the PCS does not support seamless transfer between
modes, there will be a short blackout during the mode transfer.
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5. Energy management systems

5.1 Overview

ASC Solar, ASC Storage, ASC Battery, AGC Genset, AGC Mains and ALC-4 can work together as an energy management
system. The application configuration and controller parameters allow a wide range of applications.

The controllers use CAN bus to share the information needed for energy management. In AGC-4 Mk Il and AGC-4, option
G5 is required for energy management.

u Quick overview

=" See DEIF - Hybrid Solutions for a quick introduction to energy management systems.

Example of energy management system

Fr
-

PMS

[/ \/
L1 I ALC

AGC Mains

AV4
L1 ]

ASC Solar

O~ «0d
O« ~0d

0w -0

Oe ~0O
[ —

1\

N/ \/
L1 T IR

AGC Genset ASC Storage

Controller functions

e Pand Q control
ASC Solar PV » Control photovoltaic (PV) breaker*
» Inverter communication
e P-Q control, V-f control, and droop (VSG)
o Energy storage system charging and discharging

ASC Storage/Battery ESS
o Control energy storage system (ESS) breaker*
» Energy storage system communication

AGC Genset Genset e Governor control
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* AVR control
e Control genset breaker
e ECU communication

» Power import or export
AGC Mains Mains connection o Control mains breaker* tie breaker*
» Synchronise the plant to the mains

» Connect and disconnect load groups
ALC Load groups
e Manage heavy consumer requests

NOTE * Optional.

5.2 Power management applications

The ASC can be included in power management (also known as energy management). This allows mains, gensets, PV
and/or ESS to work together in an integrated system. Power management can include:

1. Automatic rotation of genset priority.

2. Fuel-optimised genset priority.

3. Control of plant spinning reserve.

4. Flexible application support with common grid-tied, combination, and off-grid applications.

ASC and ESS on the utility software application drawing
The ASC controls and monitors the ESS. In the application single line drawing, each ASC is shown as a battery.

Breaker control
The ASC can control an ESS breaker like an AGC controls a generator breaker. One ASC can control one ESS breaker.

If the ESS is grid-following, the ESS breaker can close when the busbar is live and Hz/voltage is normal. If the busbar is
outside its limits, the ASC can open the ESS breaker but not close it. If the ASC is in AUTO mode, the ASC closes the
breaker when the busbar is live. The ESS then starts. The ASC does not require a manual start signal if AUTO is selected.

In MANUAL mode, an operator must press the breaker close and start buttons on the display unit. Alternatively, this signal
can be sent by Modbus, digital input, and so on.

5.21 Power management operation

The ASC follows the operation of the AGC mains: Island, fixed power, mains power export, peak shaving, or load take-over
(grid-tied or off-grid). If there is no mains controller (AGC mains) in the application, the plant uses island operation (off-
grid).

5.2.2 System limitations

When the ASC is used for power management, the number of controllers is limited.

AGC Genset 32
AGC Mains 32
ASC Solar 16
ASC Storage/Battery 16
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ALC-4 8
AGC BTB/Externally-controlled BTB 8

Controller ID allocation and sharing

ID1to 24 ID 25 to 32 ID 33 to 40

AGC Genset (1to 32)

AGC Mains (1to 32)

ASC Solar (25 to 40)

ASC Storage/Battery (25 to 40)

ALC-4 (25 to 40)

AGC BTB (33-40)

External BTB (33-40)

s Example

\/
I

If you have a system with one mains feeder, then you have (32 - 1) = 31 IDs left for the gensets. If you have two
mains feeders, you have (32 - 2) = 30 IDs left for the gensets.

If you have a system with 14 ASC controllers, you can have (16 - 14) = 2 bus tie breakers.

5.2.3 Off-grid applications
5.2.3.1 Off-grid with solar and storage

i

C1 ] [ A4
ASC Solar :Lv

—

PMS

r—
\ Consumers
1 "
L\
ASC Storage \',
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ASC Storage and ASC Solar configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

5.2.3.2 Off-grid with genset(s) and storage

»
»

Consumers
PMS
/ \
\% \%
[ ] N I |
AGC Genset \'/ ASC Storage \|/

To improve power quality, the ESS can supply peak loads while gensets start. The ASC Storage controller can support the
load, so that the genset can run at its optimal load point. If the ESS is designed to supply the busbar load, the ESS can be
the only source connected to the busbar.

ASC Storage configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Genset configuration
Basic settings > Application type > Genset type > Genset/plant mode

6071 Operating mode Power management
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5.2.3.3 Off-grid with genset(s), solar and storage

Y

L1 |~

ASC Solar ——|

[\

PMS

»
»

Consumers

\/ V \
L1 J— L1 =

AGC Genset ASC Storage

ASC Storage and ASC Solar configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Genset configuration
Basic settings > Application type > Genset type > Genset/plant mode

6071 Operating mode Power management
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5.2.4 Grid-tied applications
5.2.4.1 Grid-tied storage

PMS

RN

|
C1 =
AGC Mains
| Consumers

\

L\

S
L1 J—

ASC Storage

ASC Storage configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

Select a plant mode (in the AGC mains

6070 Plant mode controller). For example, Mains Power Export.
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5.2.4.2 Grid-tied genset-storage

> \%
C1
AGC Mains

N

PMS

4 RN
L J— L

AGC Genset ASC Storage

ASC Storage configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Genset configuration
Basic settings > Application type > Genset type > Genset/plant mode

6071 Operating mode Power management

AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

Select a plant mode (in the AGC mains

6070 Plant mode controller). For example, Mains Power Export.
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5.2.4.3 Grid-tied solar-storage

s

[/ y N ——=
] == ] ] 24

AGC Mains ASC Solar

T Consumers

N\

[ N

ASC Storage

ASC Storage and ASC Solar configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

Select a plant mode (in the AGC mains

6070 Plant mode controller). For example, Mains Power Export.
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5.2.4.4 Grid-tied solar-genset-storage

/EE\
= A i 74
AGC Mains ASC Solar ——31
qv

T Consumers

:

v

PMS

N/ v \
L1 J—\ L1 J—

AGC Genset ASC Storage

ASC Storage, ASC Solar, and AGC Genset configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management

AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

6070 Plant mode Select a plant mode (in the AGC mains
controller). For example, Mains Power Export.
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5.2.4.5 Multi-mains with storage

AN

1 I

AGC Mains A\

1]

AGC Mains

PMS

1T

AGC Mains A\

1]

AGC BTB

I

PMS

N/ |

I —

ASC Storage

ASC Storage configuration
Basic settings > Application type > Plant type > Plant mode

|

1]

ASC Storage

|

1]

ASC Storage

ASC Storage

Power management

6071

AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

Operating mode

Select a plant mode (in the AGC mains
controller). For example, Mains Power Export.

6070
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5.2.5 Combination (off-grid + grid-tied)

This application is used for grid-tied and off-grid (islanded) modes.

breaker

(MB) \ AGC Mains

Load

Tie
breaker
TB) N\

Busbar

PMS

/ A\V4 A\V4
L | 1| L] ]

AGC Genset AGC Genset ASC Storage
Generator Generator ESS
breaker breaker _ breaker
(GB 1) \ (GB 2) \ (ESB 33) \

[ [ T T
[II [ 1 II] C )

Diesel generator set 1 Diesel generator set 2 Battery storage

In a power management combination application, the ASC can have the following modes of operation:
« Mains breaker open (that is, off-grid):

o Island operation

o AMF (Automatic Mains Failure)
« Mains breaker closed (that is, grid-tied):

o MPE (Mains Power Export)

o Peak shaving

o Fixed power

ASC Storage and AGC Genset configuration
Basic settings > Application type > Plant type > Plant mode

6071 Operating mode Power management
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AGC Mains configuration
Basic settings > Application type > Plant type > Plant mode

Select a plant mode (in the AGC mains

g Plant mode controller). For example, Mains Power Export.

5.3 Configure power management

5.31 Power management communication

5.3.11 CAN connections

The CAN line wiring between controllers must be a daisy chain connection. The line must be a continuous communication
bus, and it cannot be mixed with the other communication.

More information
See CAN bus power management system in the Installation instructions for wiring recommendations.

For CAN B protocol (parameter 7842) (under Communication > CAN protocols), select either PM Primary or PM
Secondary. The CAN B protocol selection must be the same in all controllers. The power management functions are the
same for PM Primary and PM Secondary.

5.3.1.2 Using Ethernet for power management
You can use Ethernet connections for power management communication redundancy.
In the utility software, on the Ethernet setting (TCP/IP) page, select Power management.

A T 9 4 &

Metwork parameters | Remote Display  Power Management | NTP parameters

o IP address 239,255.2,252
Monitoring ¥
Part 22001
Configuration ¥
Tools ES

Ethernet setting (TCP/IF)

For each controller in the power management system:
1. Select the same IP address for the controllers to broadcast to, and the port.
e The IP address must be in the range 239.255.XXX.XXX.
2. In parameter 7843 (VCAN C Protocol), select PMS Primary or PMS Secondary.

5.3.2 Easy connect

If the application consists of only genset, storage and/or solar controllers, Easy connect is a fast and easy way to add more
controllers to a new or existing application. Easy connect commands normally come from the display, but they can also be
sent from M-Logic and Modbus. You can also use Easy connect to remove genset, storage and/or solar controllers.

Preconditions
* All controllers in the application have the same software version.
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o You can use Easy connect for an application with a mix of AGC-4 Mk Ill, AGC-4, AGC 150, and ASC 150. All the
controllers must support the same Easy connect functions.

« Easy connect is enabled in all controllers in parameter 8023, or M-Logic Output, Easy connect, Enable Easy connect.
« For genset controllers, in Quick setup mode (parameter 9186), select Setup plant.

« For storage and solar controllers, in Quick setup mode (parameter 9181), select Setup plant.

e« The genset, ESS or PV to be added or removed is not running.

Activate Easy connect

If the preconditions are met, the Easy connect sequence is activated whenever:
« Easy connect is enabled in parameter 8023.

« A controller powers up.

« The CAN conditions change (that is, if a controller is added or removed).

Power management > Easy connect

e S S " S

OFF
8023 Easy connect ON OFF

Using Easy connect

Once the Easy connect sequence starts, the operator cannot use the display unit to change parameters. Configure the
parameters as required before the sequence starts, or use the utility software.

If a controller must be removed and another controller must be added to the plant, always first remove the controller then
add the new controller.

NOTICE

Give the controllers enough time to make changes

0 When a controller is added or removed, the controllers use approx. one minute time to apply the change. When
Receiving application is shown, do not add or remove more controllers. Making multiple simultaneous changes
can reset the application.
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Configuring a new application or adding new genset controllers

1. The preconditions are met, and the Easy connect sequence is

activated.
2. Go to the first controller: The first controller keeps its CAN ID and is
DG1.
Go to the first 3. Start new plant: The display unit for the first controller prompts
controller START NEW PLANT?:

* Select Yes: The first controller starts a new application
configuration.

Controller in

e Select No: The first controller goes into stand-alone mode with
DG blocked for start.

4. Go to next controller: The operator can connect the CAN line and
power up the next controller.

5. Add to CAN PMS: The new controller checks the PMS CAN line for
Cégr:torcﬂl?a);t another controller. The new controller gets the lowest available CAN
ID. The new controller prompts ADD DG TO CAN PMS?.

e Select Yes: The controller is added to the application.

Start
new plant stand-alone

mode

Controller In o Select No: The controller goes into stand-alone mode with DG
Add to stand-alone mode blocked for start.
CAN PMS DG blocked .
for start 6. If additional controllers are detected, steps 4 and 5 repeat.

Otherwise, the sequence ends.

Any
remaining
controllers

NOTE If you need to add another controller later, that controller must not be powered before the CAN line is connected.
When the controller power is connected, Easy connect is activated, and the controller can be added to the
application.
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Removing genset controllers

1. Disconnect controller from CAN line: The controller to be removed
from the plant is disconnected from the CAN bus, or the controller is
powered down.

2. Setup stand-alone: If still powered, the disconnected controller
prompts SETUP STAND-ALONE?:

o Select Yes: The controller is disconnected from the plant.

Disconnect
controller
from CAN line
e Select No: The controller waits to be reconnected to the CAN line.

When this happens, the controller automatically reestablishes the

Setup Blackout CAN PMS connection.
stand alone enabled 3. Go to another controller in the plant: The displays of all the
remaining controllers in the plant prompt REM. DG ## CAN PMS?.
& 4. Remove DG ##: From the display of any remaining controller:
Go to another e Select Yes: The disconnected controller is removed from the
_controller plant. The related alarms are cleared from all the remaining
in the plant controllers.
o Select No: The other controllers wait for the disconnected
controller to be reconnected to the CAN line. When this happens,
Controller is the controllers automatically reestablish the CAN PMS
rg{,ntigtl’:e,\;%j connection.
A
Controller is
removed N End
from plant °

M-Logic commands and events

As an alternative to using the display for Easy connect, the following commands are available under M-Logic, Output, Easy

connect:

Controller

The user can connect multiple genset controllers to the CAN bus, then use this

Genset onl Add DG L
y command to add each genset controller to the application.
Genset onl Remove DG The user can use this command to remove a genset controller from the application,
y without the need to disconnect the CAN bus.
Storage only Add ESS The user can connect multiple storage controllers to.the. CAN bus, then use this
command to add each storage controller to the application.
Storage onl Remove ESS The user can use this command to remove a storage controller from the application,
9 y without the need to disconnect the CAN bus.
The user can connect multiple solar controllers to the CAN bus, then use this
Solar only Add PV s
command to add each solar controller to the application.
Solar onl Remove PV The user can use this command to remove a solar controller from the application,
y without the need to disconnect the CAN bus.
All ch;a;Is;tyyes on This command selects YES if there is a "YES/NO" prompt on the display.
All jgsl(:yno on This command selects NO if there is a "YES/NO" prompt on the display.
Enable Easy . . . .
All The user can activate the Easy connect function with this command.
connect
Disable Easy . . . .
All connect The user can deactivate the Easy connect function with this command.
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The following events are available under M-Logic, Events, Easy connect:

N

Plant active Activated for an Easy connect plant.

Stand alone Activated for a stand-alone (single controller) application.

Setting up the controller for a single controller application

You can also use Easy Connect to set up the controller for a single controller application.

« For genset controllers, in Quick setup mode (parameter 9186), select Setup stand alone.

« For storage and solar controllers, in Quick setup mode (parameter 9181), select Setup stand alone.

5.3.3 Using utility software to create the application
5.3.3.1 Controller IDs

After connecting the CAN bus communication, each controller must have a unique internal communication ID. With Easy
Connect, the controllers set the IDs automatically.

For manual setup, you must set the controller ID in each controller.

Communication > Power management ID

S S ™ S

7531 PM CAN ID 2510 40

5.3.3.2 Application configuration
When the IDs are configured, you can configure the application with the utility software.

Connect to a controller with the PC utility software, then select Application configuration. In the top taskbar, select New

plant configuration —1 The Plant options window opens.
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Froduct bype

Flant type
| Standard w

Application properties

Active [appliez anly when perfarming
ol 1
a batchurite]

M ame: |New plant

Buz Tie options
[ 1*rap bus bar

Power management CAMN

() Secondary CAN

i) Primary and 5econdary CAM

() Cak buz off (stand-alone application)
Application emulation

(®) Oif

() Breaker and engine crd. active

() Breaker and engine cmd. inactive

| Ok |

Cancel

Plant cpticns *

Plant options

e ecrpion —commens

The controller type is

P
roduct type selected here.

» Single controller
Plant type

e Standard

The application is
Application activated when it is

PP . written to the

properties

controller.
Name the application.

Bus tie options Select the Wrap bus

bar option.

Primary CAN
Power Secondary CAN
management Primary and secondary
CAN CAN

CAN bus off
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This function is greyed out if a controller is already connected.

Select Standard for power management systems.
If Single controller is selected, the CAN ports for power management
communication are turned off.

Naming the application can be helpful, if the controller is in a plant where the
controller will switch between applications. The controllers can switch
between four different applications. Controllers connected to each other by
CAN bus communication cannot have different applications or numbers.

Activate this option if the busbar is connected as a ring connection in the
application. When the wrap busbar is selected, it is shown like this:

G BTB33
BTB34

BTB34)
BTB33

Primary CAN must be used, if the Power Management CAN bus is wired to
CAN port B on each controller.

Primary and secondary CAN is only used for redundant CAN bus
communication lines for power management. If this setting is selected and
only one line is present, an alarm is activated. This alarm cannot be cleared.
Note: Select Primary and secondary CAN if you are using Ethernet for power
management communication redundancy.
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T o commens

CAN bus off should only be used if the controller is in a single controller

application.
Off
Aoplication Breaker and engine
PP . cmd. active Turn on emulation here.
emulation

Breaker and engine
cmd. inactive

You can now create the application drawing in the controllers. From the left side of the page, you can add controllers to the
configuration. You can also select the type of breakers in the application.

Area control | Plant totals

< Area 1 of1

W

Area configuration - Top

Source Mains 2
D |32 3=

ME Pulze 4
T8 |Pulze B W
Normally cpen B

Middle [:‘.}‘

[+] BTHE Pulze 8
||::-|33 9 =
Mormally open 10 «
Wdc breaker 11 ~
|:|Un|:|er voltage coil
12
Bottom
Source |Diesel gen 13 ~
D (1 14 =
GB |Pulse 18] w
<Add 1 Delete Add =1

Plant configuration options

o Jname———Joesarpuon

1 Add/Delete Add and delete areas. Adding areas makes the application configuration/plant bigger.

2 Source Select the type of power source for the top area (None, Mains, Diesel gen, Photovoltaic, LG or
Battery).

3 D Set the ID. This ID should correspond to the internal communication ID (parameter 7531) in the

controller.
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MB

TB

BTB

Under voltage
coil

Source

ID

GB

Mains is selected as the source (no. 2), so it is possible to select the type of breaker for the mains
breaker (Pulse, Ext/ATS no control, Continuous NE, Compact, None, Continuous ND).

Mains is selected as the source (no. 2), so it is possible to select the type of breaker for the tie
breaker (Pulse, Continuous NE, Compact, None).

Select whether the tie breaker is Normally open or Normally closed.
Select to add a BTB controller.

The type of bus tie breaker (Pulse, Ext, Continuous NE, Compact).

Select Ext for an externally controlled BTB, that is, there is no AGC BTB controller. The bus tie
breaker position feedbacks must be connected to any controller in the power management system.

Set the ID. This ID should correspond to the internal communication ID (parameter 7531) in the
controller.

Select whether the BTB is Normally open or Normally closed.

If Vdc breaker is selected, the breaker can open and close when there is no voltage on the busbar.
If Vac breaker is selected, voltage must be present on the busbar before the breaker can be
handled.

Select this if the BTB has an under-voltage coil.
Select the type of power source for the bottom area (None, Mains, Diesel gen, Photovoltaic, LG or

Battery).

Set the ID. This ID should correspond to the internal communication ID (parameter 7531) in the
controller.

In this example, diesel genset is selected as the source (no. 13), so it is possible to select the type
of breaker for the genset breaker (Pulse, Continuous NE, Compact).
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Application configuration example

PV25

AL

[ ]
M 532\ F‘VBEE\

Lclacr

L ] .

ESB2T\ ESBEB\
+ - + -
Battery27¥ Batterv2a

#;
After you have created the application, send it to the controllers. Select Write plant configuration to the device <A After
this, only the controller connected to the PC utility software has the application configuration.

The application configuration can then be sent from this controller to all the other controllers. Select Broadcast plant
application "'1"

5.4 Power management functions

5.41 ESS power reference

The energy storage system (ESS) gets a power reference from the ASC controller. The ASC can transmit the power
reference to the ESS. Alternatively, the ESS can read the power reference from the ASC (DEIF Open).

Calculating the ESS power reference

The ESS power reference is based on the ESS state of charge, the ESS operation, the ASC parameters, and the operation of
the energy management.
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More information
See Storage controller functions for information on the ESS state of charge, ESS operation, and ASC parameters.

More information
See Storage controller functions, Regulation, Power reference for information on the ESS power reference.

Stop all gensets

In grid-tied modes (for example, peak shaving or fixed power), the plant can be set up to stop all engines. For the AGC
Genset controllers, configure the minimum number of gensets to run (multi-start) as 0.

More information
See the AGC Parameter list for the genset multi-start parameters.

5.4.2 Spinningreserve

Spinning reserve ensures that the power management system is always able to supply the required power. Spinning reserve
is the power that is immediately available.

You can configure spinning reserve in an ASC Storage controller. This is a global parameter. That is, the power management
system shares this value to the genset and storage controllers to ensure that the spinning reserve is available.

NOTE The ASC storage spinning reserve is not related to the ASC solar spinning reserve.

Available power
The power management system uses available power in its genset start and stop calculations.

Available power = Genset nominal power - Load. Available power is thus power from gensets.

To be included in the available power, a genset must be:
+ Controlled by an AGC in AUTO mode
* Running and connected to the busbar

Spinning reserve

The Total available power in the system, including the generating capacity of batteries, is useful to the plant. This is the
spinning reserve.

Spinning reserve = (Genset) Available power + Battery generating capacity

To be included in the spinning reserve:

« The battery must be controlled by an ASC Storage controller in AUTO mode.
e The ESS must be ready.

« Discharging the battery must be allowed.

Parameters

Power management > Spinning reserve

oot ame——kange—[oetau [osats

This is a global power management system parameter, shared with
. 0 to 30000 all the other controllers. This ensures that if the ASC Storage
8930 Spinning Res. kW 100 kW controller breaks down, the rest of the system compensates for the

lack of energy from the battery.
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External control > DG reverse power alarms

et ame | Range——Dotaut omats

-200t0100 % -5% . . . . .
15070 DG P<1 01t03200s 10s This alarm is activated if the genset power falls below the set point.

-200t0100 % -5 % . . . . .
15080 DG P<2 01t03200s 10s This alarm is activated if the genset power falls below the set point.

External control > DG spinning reserve alarms

oot ame——hange—Dotaut omats

0to 100 % 30 % Activate the alarm if the spinning reserve falls below this percentage

15090 Spinning res. 1 01t03200s 10s of the value set in parameter 8931.

Oto100% 10% Activate the alarm if the spinning reserve falls below this percentage
0.1t03200s 10s of the value set in parameter 8931.

15100 Spinning res. 2
Example: Off-grid genset and battery application
One battery and five gensets
Battery generating capacity = 0.4 MW
Nominal power for each genset = 1.5 MW
Spinning reserve required = 1.0 MW
Genset load-dependent start set point = 90 %

Genset load-dependent stop set point = 85 %

1. Site load = 3.5 MW, three gensets running.
« Available power = 3 x 1.5 MW - 3.5 MW = 4.5 MW - 3.5 MW =1 MW.
* Available spinning reserve = 1MW + 0.4 MW = 1.4 MW.
¢ The spinning reserve requirement is met.
2. Aload of 0.5 MW is suddenly added.
+ Site load = 4.0 MW.
e Gensetload = 4.0 MW [/ 4.5 MW = 89 %. The genset load-dependent start requirement is not met.

« Available spinning reserve = 4.5 MW - 4.0 MW + 0.4 MW = 0.9 MW. The spinning reserve requirement is not met. The
power management system therefore starts another genset.

* Available spinning reserve = 4 x 1.5 MW - 4.0 MW + 0.4 MW = 2.4 MW. The spinning reserve requirement is met. No
more gensets start.

3. The total site load falls to 3.6 MW.
« Can a genset stop?

o If one genset stopped, the load on the remaining three gensets would be 3.6 MW / 4.5 MW, or 80 %. A load-
dependent stop is therefore possible, subject to the spinning reserve requirement.

o If one genset stopped, the available spinning reserve would be 4.5 MW - 3.6 MW + 0.4 MW = 1.3 MW.
o The spinning reserve requirement would therefore also be met if the genset stopped.
o The genset can therefore stop.

Example: Off-grid genset and energy storage system; half of storage capacity trips
Two 1 MW batteries, and ten gensets

Total battery generating capacity = 2 MW

Nominal power for each genset = 1.5 MW

Spinning reserve required = 3.5 MW

Genset load-dependent start set point = 90 %

Genset load-dependent stop set point = 70 %

1. Site load = 10 MW, eight gensets running.
e Siteload =10 MW
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« Available spinning reserve = 8 x 1.5 MW - 10 MW + 2 MW = 4 MW.
« The spinning reserve requirement is met.

2. One of the batteries trips, and can therefore no longer be included in the spinning reserve. The total battery generating
capacity is now 1 MW.

* Available spinning reserve = 12 MW - 10 MW + 1T MW = 3 MW
« The spinning reserve requirement is not met, and so the power management system must start another genset.

5.4.2.1 Alarms for spinning reserve

Two alarms are available for the spinning reserve function (menus 15090 and 15100). These alarms can be used in power
management applications or single controller applications.

The alarms can be configured to activate above or below the set point, along with a set point, timer, and fail class.

Using the spinning reserve alarm to start the next genset

If there is no power management system, you can configure one of the spinning reserve alarm's outputs to send a start
command to the next genset. This is shown in the diagram and screenshot below. The digital output on terminal 5 of the
ASC is configured to activate if the spinning reserve is too low. ASC terminal 5 is wired as a start input to the genset
controller.

i#) Parameter "Spinning res. 1" (Channel 15080) ot

\E Set point :

ASC St = e
orage
’ 0 | 100
Timer: 10 sec
° 0.1 I 3200
* Fail class : Warning w
Output A Terminal 5 e
Controller Controller Output B Mot used e
Password level : service A
[ ]
°
EITIE Actual value : 0 %
] High Alarm
Inwerse proportional Actual timer value

0 sec
[+] Auto acknowledge Lo

Inhibits... -~ [ "MB on”
i Write = Cancel

Diesel generator set 1 Diesel generator set 2

NOTE Select Auto acknowledge to automatically deactivate the output when the spinning reserve required is available
again. Select Enable to enable the alarm.

Using the spinning reserve alarm for load management
You can configure the spinning reserve alarm to send a signal to disconnect load groups.
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5.4.3 Set points in multi-ASC applications

If more than one ASC is present, the energy production is balanced between the energy storage systems that are running
or ready to start. The load sharing is firstly based on the ESS state of charge (SOC). That is, the ESS that needs to charge/
discharge more to reach the required SOC is given priority. If both ESS have the same SOC stage, the load sharing is based

on nominal apparent power.

o Example of battery load sharing

) X

The system consists of two battery systems and three gensets. The battery systems are used to ensure that the
gensets run at the minimum load (40 % of nominal power). The nominal apparent power for battery system A is
500 kVA, and for battery system B it is 200 kVA. The nominal power for each genset is 500 kW.

The plant load is 300 kW, and two gensets are running. The battery state of charge conditions allow charging, and
the SOC is the same in both systems. Battery system A has a charging capacity of 150 kW, while battery system B

has a charging capacity of 50 kW.

For the gensets run at the minimum load, each genset must run at 40 % x 500 kW = 200 kW. In total, the gensets
must run at 2 x 200 kW = 400 kW. The batteries therefore need to use 400 kW - 300 kW = 100 kW for charging.

Battery system A therefore uses 100 kW x 150 kW / (150 kW + 50 kW) = 75 kW to charge, while battery system B

uses 25 kW to charge.

5.4.4 ESS s the isochronous source

The ESS can act as the isochronous source in grid-forming mode in an application with gensets. This function is used in
PMS applications that are off-grid (mains breaker open).

This function can be activated using parameter 8041 (see below) or M-Logic Output > Command Battery > Enable
ESS isochronous mode (and deactivated by bisable ESS isochronous mode).

Parameters

Power management > PMS isochronous master

et e Range——parmat— oo

LA Not enabled,
8041 Isochr.
Enabled
master
PMS V/f mode only
8042 Isochr. V/f or droop

mode req mode

Not
enabled

V/f mode
only

Enabled: The ASC regulates the ESS to be the controlling
isochronous master in an off-grid application with gensets. This
means that the system voltage and frequency are set by the ESS,
and the genset controllers use fixed power regulation.

If this parameter is enabled in more than one ASC in the application,
then the ASC with the lowest PMS ID is the isochronous master.

Not enabled: For the off-grid application, the genset controllers use
island regulation.

V/f mode only (recommended): The ESS must be in voltage-
frequency mode before starting to run as the isochronous source.
V/f or droop mode*: The ESS can run in voltage-frequency mode or
droop mode before starting to run as the isochronous source.

NOTE * This is only recommended for advanced customers. To avoid producing power at the wrong voltage and/or
frequency, extra regulation and tuning may be required in the PCS.
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5.4.5 Genset management

5.4.5.1 Genset load-dependent start and stop

The genset load-dependent start and stop (LDSS) parameters are configured in the AGC Genset controller. You can
configure two sets of LDSS parameters in each AGC Genset controller.

If the ESS is available, the energy management system can be configured to tell the AGC Genset to use the first set of LDSS
parameters. These parameters can therefore be set higher, since the ESS contributes to the spinning reserve. For example,
the load-dependent start point can be 95 %, while the load-dependent stop is 75 %.

If the ESS is not available, the energy management system can be configured to tell the AGC Genset to use the second set
of LDSS parameters. The ESS is not available if the state of charge is below the minimum, or if it is out of service. The LDSS
must be set lower, so that there is enough spinning reserve. For example, the load-dependent start point can be 85 %, while
the load-dependent stop is 65 %.

More information
See Genset functions, Load-dependent start and stop in the Option G5 Power management AGC-4 Mk Il for
more information and examples.

NOTE If the ESS supports it, the system can run on battery power (grid-forming) without gensets or a mains connection.
The battery can run alone, or together with solar power.

5.4.5.2 Genset set points (kW)

In power management mode, the controllers force the gensets that are connected to the busbar to operate at or above a
minimum load. This is to reduce the risk of engine problems, for example wet-stacking, fouling, or other issues caused by
idling at low loads.

Island operation

During island operation the connected genset load can be between -50 and 100 % of engine nominal power. The Min DG
load 1/2 parameters (15011 to 15013) on the ASC are shared parameters that ensure that all engines connected to the
busbar do not go below the minimum load.

If the gensets are in frequency control mode, the energy storage system regulates the power. If the gensets are loaded
more than the parameter set point, then the energy storage system is regulated up to take over load from the gensets and
vice versa.

Parallel to grid operation
Gensets that operate in parallel to the ESS are always loaded to at least their Minimum Load, to protect them.

The power management system uses the ESS according to the charge scheme, and starts and stops gensets as required
while taking the minimum genset load into account.

5.4.6 Ground relay

The ground relay function ensures that the star point of only one connected power source is connected to ground during
island operation. This prevents circulating currents between the power sources.

NOTE The relay for this function must be selected in each controller (that is, in all the genset controllers and storage
controllers).

How it works

The ground relay function follows the following principles:

« If the ESS is not connected to the busbar, the ground relay does not consider the rest of the system.
o If the close condition is met, the ground relay is closed.
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o If the open condition is met, the ground relay is open.

« If more than one power source is connected to the busbar, then power management ensures that only the ground relay
of the biggest power source stays closed. The ground relays of all other power sources are opened.

o If the power sources are the same size, then the ground relay of the connected power source with the highest
priority is closed.

* A new power source can connect to the busbar. If it is bigger (or the same size and a higher priority) than the power
source with the closed ground relay, the new power source keeps its ground relay closed. The other power source
opens its ground relay.

« The close condition, open condition and ground relay type are configurable.

Safety

The ground relay function is NOT supported in a Single controller application, even if the controller has power
management.

Power management > Ground relay > Ground relay

prameter— ot [Range oot Jomsorption

If a pulse breaker is chosen (see 8126), use this for

8121 Output A Not used Not used
Relay 5, 6 and 9 ground relay open.
to 18 i i
8122 Output B Limits Not used If a pulse breaker is chosen (see 8126), use this for
ground relay close.
OFF :
8123 Enable ON OFF Enable the ground relay function.
8124 Timer 1.0t0 30.0 s 10s An alarm for the unusual situation where power
management expects a power source's ground
8125 Fail class Fail classes Trip ESB relay to close, but it does not. This may be due to a
physical fault with the ground relay.
Continuous: When the ground relay must be
closed, the Output A relay selected in 8121 is
Ground relay Continuous . activated continuously.
8126 type Pulse Continuous Pulse: Configure Output A to open and Output B to

close the ground relay. Ground relay breaker
feedback is required.

Power management > Ground relay > Gnd breaker setting

omemter— ot Jronge——[ossut— Jowserpron ]

Ground relay close condition.

Hz/V OK Hv/V OK: The ground relay closes if the ESS
8151 Gnd close conf Start active Hz/V OK voltage and frequency (parameters 2111 to 2114)
are okay.
Start active: The ground relay closes when the ESS
start is active.
DG priority: For the same nominal power, gensets
DG priorit have first priority for the ground relay function.
8152 Gnd priority ESSppriori}c/y DG priority ESS priority: For the same nominal power, energy

storage systems have first priority for the ground
relay function.

Ground relay with breaker position
Position feedbacks from the ground relay are required for a pulse relay.
¢ In the utility software, select I/O & Hardware setup.
« In the Preconfigured function list, select the required feedback:
o Ground breaker on
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o Ground breaker off

Power management > Ground relay > Gnd Break fail

prameter— To ——JRarge ——osaut—Jposerpuon

8131 Gnd Open fail,
Timer

8132 qu open fail,
Fail class

8133 G'nd Close fail,
Timer

8134 Gr'1d Close fail,
fail class

8135 G.nd Pos fail,
Timer

8136 Gn.d Pos fail,
Fail class

1.0t0 30.0 s 10s

Fail classes Trip ESB

1.0t0 30.0 s 1.0s

Fail classes Shutdown

1.0t0 30.0 s 1.0s

Fail classes Trip ESB

Ground relay open failure. The controller
deactivated its output, but the ground relay did not
open before the timer ran out.

Ground relay close failure. The controller activated
its output, but the ground relay did not close before
the timer ran out.

Ground relay position failure. The breaker
feedbacks are inconsistent for the specified time.

NOTE There is always an overlap where both ground relays are connected when transferring the ground relay from one
power source to another.

5.5 More power management communication

5.51 CAN flags (M-Logic)

M-Logic has 16 CAN flags for CAN commands. They are like digital inputs. When a CAN command is sent from one
controller, the corresponding CAN flag is activated in all the controllers. No wire is needed, as the CAN flags are
communicated over the power management CAN bus.

NOTE Only use continuous signals from digital inputs or AOP buttons to activate the CAN inputs. AOP buttons are pulse
inputs, so a latch function must be used to create a continuous signal.

M-Logic CAN flag outputs and events
Euents-ﬂumut Oumut

w i CAM Cmd

----- CAM Cmd 01 active
----- CAM Cmd 02 active
----- CAM Cmd 03 active
----- CAM Cmd 04 active
----- CAM Cmd 05 active
----- CAM Cmd 06 active
----- CAM Cmd 07 active
----- CAM Cmd 03 active
----- CAM Cmd 09 active
----- CAM Cmd 10 active
----- CAM Cmd 11 active
----- CAM Cmd 12 active
----- CAM Cmd 13 active
----- CAM Cmd 14 active
----- CAM Cmd 15 active
----- CAM Cmd 16 active
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~ - g CANM Input

----- CAM Inp 01 active
----- CAM Inp 02 active
----- CAM Inp 03 active
----- CAM Inp 04 active
----- CAM Inp 05 active
----- CAM Inp 06 active
----- CAM Inp 07 active
----- CAM Inp 08 active
----- CAM Inp 09 active
----- CAM Inp 10 active
----- CAM Inp 11 active
----- CAM Inp 12 active
----- CAM Inp 13 active
----- CAM Inp 14 active
----- CAN Inp 15 active
----- CANM Inp 16 active
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M-Logic CAN command example

=l Logic 1 | Activate CAN fiag 1 if DG 5 is running |
F'Y NOT Operator
v Event A |:| |DG 5 running: Power manac| 3¢ | Delay (sec.} | 1[40 Hik |
> OR v
B cents O |Nut used x | I — output |E.AN Cmd 01 active: CAN Cm| 3¢ |
OR -
Event C O |N|;|t|_|sed x| Enable this rule

CAN Cmd 01 is activated when DG 5 is running. CAN Inp 01 active is then activated in all controllers in the power
management system.

5.5.2 CAN bus setup

If it is critical for the application to have the fastest possible inter-controller communication, configure parameters 9171 and
9172 from the controller display.

Press Shortcut menu , select Jump and enter the parameter number:

prameter— ot g o

< 15 units
< 20 units
9171 Int CAN units * j2350“u“r:tifs < 20 units
< 35 units
< 40 units
125k

9172 Int CAN baud ** 250K 125k

NOTE * The lower the number of units, the faster the power management.

** 125 kbit baud allows cable length up to 300 m, 250 kbit baud allows cable length up to 150 m.

All controllers in the system must have the same settings in parameters 9171 and 9172, otherwise an Appl. hazard alarm is
displayed. A Unit number Error entry is created in the event log, and the controller with the different baud rate is tagged
with the alarm value 100 in the alarm log.

The parameters can also be configured with the utility software:

1. In the task bar, select Identifiers El

2. In the pop-up window, change Int. Power Management number of units and Int. Power Management CAN BAUD rate.

@) Identifiers - a X
SR X NrYe

f n {| sw versions | Labels
Ext. comm. 1ID 3
Ext. comm. 2 ID 3
Int. Power Management CAN ID 25
Int. Power Management number of units <= 40 units -
Int, Power Management CAM baud rate 125k -
1P-address 192.168.18.12
Gateway 192.168.12.1
Subnet mask 255,255.255.0
Primary DNS 8.8.8.8
Secondary DNS 3.8.4.4
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5.5.3 CAN failure mode

If there is a failure on the CAN controlling the power management, the system can be set up to respond in a variety of ways.

Power management > Communication failures

S S S

No reg
7532 CAN fail mode MANUAL Noreg The controller mode if there is a CAN failure. See below.
No mode change

7533 Miss. all units Fail classes Warning The controller cannot detect any other controllers.

. . M I issing th fi i
7534 Fatal CAN error Fail classes Warning ore controllers are missing than configured in parameter

8800.
7535 Any DG missing Fail classes Warning The controller cannot detect at least one genset controller.
7536 Any mains missing Fail classes Warning The controller cannot detect at least one mains controller.
7871 Any BTB miss. Fail classes Warning The controller cannot detect at least one BTB controller.
2874 Any LG miss. Fail classes Warning Igre]tf;?(at;oller cannot detect at least one load group
7875 Any PV miss. Fail classes Warning The controller cannot detect at least one solar controller.
2876 Any Bat miss. Fail classes Warning Igre]tf;?(at;oller cannot detect at least one storage/battery
8800 CAN miss amount 2 to 32 2 The setting for the fatal CAN error.

No reg mode
If No reg mode is selected, the controllers change to no regulation mode when a fatal CAN error occurs. There is a risk of

blackout, since there is no load sharing in no regulation mode.
MANUAL mode

If MANUAL mode is selected, the controllers change to MANUAL mode when a fatal CAN error occurs. The regulators in the
controllers are still active. This means that power sources (for example, gensets) that are visible to each other are able to

share load.
/A\ CAUTION

Unsynchronised gensets or energy storage systems can be connected

If a fatal CAN error is present, it is possible to start two gensets or energy storage systems and close the
breakers onto the busbar at the same time (even though they are not synchronised).

No mode change

If No mode change is selected, the controllers are kept in the mode they were in before the fatal CAN error occurred. In an
application with several controller types, if one power source controller is not visible anymore, the rest of the system can
still behave almost like normal and continue in AUTO mode.

5.5.4 CAN bus alarms

i  peion

Activated when one or more genset controllers are missing. Activates the fail class in

Any DG missing parameter 7535.

Activated when one or more mains controllers are missing. Activates the fail class in

Any mains missing parameter 7536 (also used when a BTB controller is missing).
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L [ —

The application configuration is not the same in all the controllers in the system. The
Appl. Hazard power management system cannot operate correctly. If enabled, this alarm activates the
fail class in parameter 7872.

Activated when two or more controllers have the same internal communication ID. The

Duplicate CAN ID
power management system cannot operate.

Activated only when a controller cannot "see" any other controllers on the CAN bus line.

bilesing) elllunis Activates the fail class in parameter 7533.

CAN bus communication

failures The XXX missing alarms, the alarm is activated on all other controllers in the application.

CAN ID X P missing The controller has lost CAN bus communication to CAN ID on PM Primary.

The controller has lost CAN bus communication to a mains controller with ID X on PM

CAN MAINS X P missing Primary

The controller has lost CAN bus communication to a BTB controller with ID X on PM

CAN BTB X P missing Primary

CAN ID X S missing The controller has lost CAN bus communication to CAN ID on PM Secondary.

The controller has lost CAN bus communication to a mains controller with ID X on PM

CAN MAINS X S missing Secondary

The controller has lost CAN bus communication to a BTB controller with ID X on PM

CAN BTB X S missing Secondary

The controller can detect power management communication on a CAN port, but the

CAN setup CH: 784x correct protocol is not set. For a genset controller, this alarm also monitors the CAN
setup between the engine communication protocol and CAN port.
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6. Open PMS applications

6.1 Open PMS

Open PMS is a power management system that consists of solar and/or storage controllers (ASC 150 and/or ASC-4). Open
PMS can also include a mains controller. The ASC controller(s) get power measurements from the externally controlled
power source(s). You can therefore use open PMS to add power management to a brownfield application with third party
gensets.

Open PMS automatically supplies the power that is necessary for the load efficiently, safely and reliably:
« Automatically maximises PV power

« Automatically optimises ESS power

« Automatically closes and opens breakers

« Balances the loads in the system

« Deploys logic

The open PMS operating data can be shown graphically on the controller display. You can also monitor open PMS from a
graphical supervision page in the utility software.

Open PMS features

Power management operation limits:

» External generator controllers per solar/storage controller 4 16
* Mains controllers* 32 32
o External mains connections 1 1

e Solar controllers* 16 16
« Storage (BESS) controllers* 16 16
EasyConnect o o

External sources included in the available power: [ [ J
» Supply the busbar load o (]
» Charge batteries o [ J
* Minimum and optimal genset load [ ([
*Restrictions on controllers

ID1to 24 ID 25 to 32 ID 33to 40

AGC Mains (1to 32)

ASC Solar (25 to 40)

ASC Storage/Battery (25 to 40)

Plant modes with a mains controller

With a mains controller, open PMS supports:

« Configurable mains power set point

+ Configurable mains operating mode

* Auto-start signal for the application to the mains controller

e Standard AGC mains PMS features, including cos phi set points, and mains breaker control

Standard plant modes Applications

Island mode Power plant with synchronising generators.

Automatic Mains Failure Critical power/emergency standby plants, black start generator.
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Standard plant modes Applications

Fixed power Power plant with fixed kW set point (including building load).
Peak shaving ;c;\:\;esr plant where generator supplies peak load demand paralleled to the

Plant mode where the load is moved from mains to generator. For example, peak
demand periods, or periods with a risk of power outages.

Load take-over

Mains power export Power plant with fixed kW set point (excluding building load).

Plant modes with an external mains

The ASC that is connected to the external mains operates as an AGC mains lite and controls the mains mode.

Standard plant modes Applications

Fixed power Power plant with fixed kW set point (including building load).

Peak shaving PO\{VGI’ plant where generator supplies peak load demand paralleled to the
mains.

Mains power export Power plant with fixed kW set point (excluding building load).

NOTE For an open external mains breaker, open PMS cannot synchronise so that the mains breaker can close. That is,
open PMS runs in island mode and cannot back sync.

6.2  Single-line application diagrams for open PMS
6.21 Off-grid open PMS

Off-grid solar, storage and external genset(s)

> Consumers

Powerland breaker Power and breaker

/ Open|PMS \

\Y% \%
praril S o s o ) P

gense gense

controller(s) v ASC Storage* v ASC Solar* v controller(s) v

EEEE

~
Off-grid storage(s) and external genset(s)
> Consumers
Power|and breaker Power and breaker
/ Open|PMS \
External Y v % External Y
e 1 | L1 | —

genset | L\ LN\ genset |

controller(s) v ASC Storage* \'/ ASC Storage* \'/ controller(s) v
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NOTE * You can use multiple controllers in the application. Power measurements can be connected to the closest ASC

controller.

6.2.2 Grid-tied open PMS

Grid-tied solar, storage and external mains

o
Power and breaker E}% 2
g5 "

T\

—— > Consumers

™\

:

Open PMS

\

ASC Storage*

AN

L] ]

ASC Solar*

Grid-tied solar, storage, external genset(s) and external mains

Power and breaker

—— > Consumers

/

L] ]

Open PMS

ASC Storage*

\
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ASC Solar*

External
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controller(s)
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Grid-tied solar, storage, mains and external genset(s)

[ ]

AGC Mains*

Powerland breaker

External
genset
controller(s)

p— Consumers

v
L\

Grid-tied storage(s), mains and external genset(s)

/

L1 ]

\

ASC Storage*

[ ]

AGC Mains*

Powerland breaker

Open PMS '\

Power and breaker

L1 ]

ASC Solar*

\%
v External
L\
LN\ genset |
\'/ controller(s) v

p— Consumers

EEER

External
genset

L\

\

/

controller(s)

NOTE

* You can use multiple controllers in the application. Power measurements can be connected to the closest ASC
controller.

6.3

Setup of an open PMS application

You must set the controller ID in each open PMS controller.
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Communication > Power management ID

S S ™ S

7531 PM CAN ID 2510 40

When the IDs are configured, you can configure the application with the utility software.

Connect to a controller with the PC utility software, then select Application configuration. In the top taskbar, select New

plant configuration —1 The Plant options window opens.

Plant cpticns *

Froduct bype

Flant type
| Standard w

Application properties

Active [appliez anly when perfarming
ol 1
b a batchurite]

M ame: |5tandar|:| plant

Bus Tie options
[ ]'wrap bus bar

F'-:uwer management CAaM

(::l Secnndary Cam
() Primary and 5 econdary CAM
() CAN bus off [stand-alone application)

Application emulation

(@) O

() Breaker and engine crd. active

() Breaker and engine cmd. inactive

Cancel

Plant options

I

The controller type is

Product type selected here. This function is greyed out when a controller is connected.
« Single controller
Plant type Select Standard for open PMS.
e Standard
The application is activated Naming the appllcatlorf can.be helpful, if the c?ont.roller isin a plant
s L . where the controller will switch between applications. The controllers
Application when it is written to the . . ..
. can switch between four different applications. Controllers that are
properties controller. - -
S connected to each other cannot have different applications or
Name the application.
numbers.
Bus tie options Not relevant. You cannot use this for open PMS.
Power Primary CAN Use Primary CAN if the Power Management CAN bus is wired to CAN
management CAN Secondary CAN port B on each controller.

Designer's handbook 4189341323C EN Page 86 of 213



I L

Only use Primary and secondary CAN if there is redundant CAN bus
Primary and secondary CAN  communication for power management. If this setting is selected and
CAN bus off only one communication line is present, an alarm is activated. This
alarm cannot be cleared.

Off . . -
. You can turn on emulation here, for testing the system or training
s Breaker and engine cmd.
Application active operators.
emulation . Do not use emulation when the controller is connected to
Breaker and engine cmd. NOTE . .
inactive power generating equipment.

You can now create the application drawing in the controllers. From the left side of the page, you can add the ASC
controllers and/or the mains controller to the configuration. You can also select the type of breakers in the application.

Plant configuration options

e S

Select the type of power source for the top area (None, Mains,

Area control | plant totals

1 Source

Area 102 : Photovoltaic, or Battery).
Area configuraton - Top Set the ID. This ID should correspond to the internal communication ID
Source Mains _— 1 2 ID .
o ) (parameter 7531) in the controller.
2
Mains is selected as the source (no. 2), so it is possible to select the type
1B |Pulse ————3 3 MB of breaker for the mains breaker (Pulse, Ext/ATS no control, Continuous
78 |None g NE, Compact, None, Continuous ND).
Hormaly open : >4 TB Open PMS does not support TB. You must therefore select None.
"EU:TB . 5 |= Select whether the tie breaker is Normally open or Normally closed.
D 5 6 BTB You cannot select a BTB in open PMS.
Select the type of power source for the bottom area (None, Mains,
7  Source .
Photovoltaic, or Battery).
sotom 8 D Set the ID. This ID should correspond to the internal communication ID
Source |Battery —1 4 (parameter 7531) in the controller.
oz —%— 8 In this example, battery is selected as the source (no. 13), so it is possible
9 ESB to select the type of breaker (Pulse, Ext/ATS no control, Continuous NE,
EsB [Pulse —— None).
sAdd || Deete || Add> A n lete areas. Adding areas makes th lication configuration
| 10 Add/Delete ddagdeeeaeas dding areas makes the application configuration/
10 plant bigger.

Restrictions

Do not include the external genset(s) or an external mains in the open PMS application. These are configured separately
as external P/Q sources.

Do not include genset(s) with AGC controllers in the open PMS application. If present, these are also configured
separately as external P/Q sources.

Mains controller(s) cannot have tie breakers in an open PMS application.
* As aresult, there is no mains load point on an open PMS application diagram. For open PMS, the ASC solar controller is

therefore shown as connected to the busbar.

Do not include bus tie breakers (BTB) or load groups (LG) in the open PMS application. These are not supported by open
PMS.

NOTE Use a DEIF Energy management system if the application cannot comply with these restrictions.
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Application configuration example

MEIBE\
Loa
[ ]
F'UEIEE\ ESB26 ESB2T
§
+ — + -
PV25 Battery28 Battery27
a

e
After you have created the application, send it to the controllers. Select Write plant configuration to the device <A After
this, only the controller connected to the PC utility software has the application configuration.

The application configuration can then be sent from this controller to all the other controllers. Select Broadcast plant
application 1"

6.3.1 ASC open PMS parameters

You can use open PMS with ASC 150 Solar, ASC 150 Storage, ASC-4 Solar, ASC-4 Battery, AGC 150 Mains and/or AGC-4
Mk Il Mains.

To use open PMS, you must configure these parameters in each ASC.

ASC parameters

et Name——Range ————ourut —Josats

Operation (See the software - Power

6071 mode only Power management

This parameter must be Power management.
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ot ame——kange oo oo

management is
relevant)

Update all: When the mode is changed in the
controller, the mode is changed in all open PMS
Update local controllers.

8022 Mode update Update all Update all Update local: When the mode is changed in the
controller, the other open PMS controllers are
not affected.

8351 OpenPMS  Not enabled, Enabled  Not enabled To use open PMS, this parameter must be
Enabled.

If this controller is connected to an external
SIRIR mains measurement, use this parameter to set
Open PMS eax shaving Mains Power the open PMS mode.
8352 Fixed power
mode Export

Mains Power Export . .
If this controller is not connected to an external

mains measurement, this parameter is ignored.

More information
See Using an external mains for the configuration and parameters required when using an external mains in open
PMS.

More information
See Using an AGC mains for the configuration and parameters required when using an AGC mains controller in
open PMS.

NOTE If the application does not include any mains, the controller with the lowest ID is the plant controller.

6.3.2 Using external gensets

You can use open PMS with external gensets. For each ASC controller, you can configure and connect up to 16 external
genset power measurements and breaker feedbacks.

Application configuration

The application configuration must not include a Genset source. Open PMS detects that external genset(s) are present
when:

e Open PMS (parameter 8351) is Enabled in the ASC.
¢ In the utility software, under I/O & Hardware setup > Ext. P/Q sources, Ext. source [1 to 16]:
o Typeis DG
o The nominal power is configured
o The P source (required) is selected
o The Q source (optional) is selected.

If you need to use AGC genset controllers in open PMS, select DG power comm [1 to 16]. In DG meter prot. (parameter
7721), select DEIF genset control.
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Example of external genset configuration

DI 39-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-49-50 | MI 20 | MI 21 | MI22 | MI 23 | DO 5-18 | DC meas AVG | AC meas AVG | Ext. P/Q sources
Type Nominal P (kW) P source source

Monitoring

“

Ext. source 1 M - 1500 = DG power meter comm, 01 - DG power meter comm, 01 -
Configuration x Ext, source 2 DG - 1500 = DG power meter comm, 02 - DG power meter comm, 02 -
. i Ext. source 3 DG - 1500 = DG power meter comm, 03 - DG power meter comm, 03 -
Application configuration
Ext. source 4 OFF - Mo source selected - Mo source selected -
Parameters
I 0 & Hardware setup I Ext. source 5 OFF - Mo source selected - Mo source selected -
Fuwt emrra A e -~ - . 1 o . ' o

Genset power measurements

The setup of the genset power measurements and breaker feedbacks for open PMS is the same as the setup for single-
controller applications.

More information
See Power measurements and connection status for how to set up the genset power measurements and breaker
feedback.

Different types of gensets or power meters

For each ASC controller, you can only have one genset meter protocol (parameter 7721). If the application has more than
one set of genset and/or power meter types, connect each set to separate ASC controllers.

Alternatively, if you have a PLC, you can use the DEIF open protocol. The PLC can read the genset power from the different
genset and/or power meter types, then write it to the ASC.

6.3.3 Start and stop external gensets

You can configure the ASC Storage controller to activate an output to start and run external gensets based on the load
and/or the ESS SOC. You can deactivate the output based on the load to ensure that the genset minimum load requirement
is met. You can use start based on the load and/or the SOC to ensure that the load is supplied and the ESS gets enough
power to charge.

When the ASC activates the output to start and run one or more external gensets (Start/Stop Ext. DG), the external
generator controller must start the genset(s) (including synchronisation and generator breaker closing).

When the ASC needs to stop the external genset(s), the ASC regulates the ESS to take over the genset load. When the
breaker open point is reached, the ASC deactivates the output to stop the last external genset. The external generator
controller should bring the genset to a controlled stop. If required, this should include a load ramp down to unload the
genset. After opening the generator breaker, the generator controller should ensure that there is a cooldown sequence
before stopping the genset.

Start-stop output
On the Inputs/Outputs page in the USW, choose a digital output to use as the output. Select the Start/Stop Ext. DG function.

Alternative setup using M-Logic

You can also control the Start/Stop Ext. DG output by using M-Logic, for more flexibility. For example, the request to start
the genset can be used in combination with the command timers. This enables scheduling of the genset start and stop. The
request to stop the gensets from M-Logic overrules any start request from the SOC, system load, and M-Logic.

You can find the M-Logic functions under Output, Command GEN:
* Request ext. Gen to start
¢ Request ext. Gen to stop
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External genset breaker open

External control > External DG start/stop

oot Name———rorge ——ostt osrpron |

Ext. DG breaker 0 t0 100 % of total external When the total external genset power reaches

15180 . 5% this point, the ASC deactivates the Start/Stop Ext.
open genset nominal power DG output

External genset start/stop alarm
External control > External DG start/stop

e e

The alarm is activated if a genset start request is active, but the ASC

s T has not received feedback from a genset.
15170 e;‘rtc')r St 41010005 30's

The alarm timer also starts running if the only genset connected to the
busbar is disconnected.*

NOTE * If the ESS supports it, the system can run on battery power (grid-forming) either alone, or together with solar
power.

6.3.4 Using an external mains

You can use open PMS with an external mains. Configure and connect the external mains power measurement and breaker
feedback to one ASC controller. The set points in this ASC controller are used as the open PMS plant set points.

Application configuration

For an external mains, the application configuration must not include a Mains source. Open PMS detects that an external
mains is present when:

e Open PMS (parameter 8351) is Enabled in the ASC.
e Mains power measure (parameter 7005): A mains power measurement is selected.
e Mains Q measure (parameter 7009) (optional): A mains reactive measurement is selected.

« In the utility software, under I/O & Hardware setup > Ext. P/Q sources > Open PMS - external mains, Ext. mains is
ENABLED.

Example of external main configuration

DI 33-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-49-50 | MI 20 | MI 21 | MI 22 | MI 23 | DO 5-18 | DCmeas AVG | AC meas AVG || Ext. P/Q sources
Type Nominal P (kW) P source source

<«

Monitoring

Ext. source 1 DG - 1500 = DG power meter comm. 01 - DG power meter comm. 01 -
Cenfiguration 3 Ext. source 2 DG - 1500 = DG power meter comm. 02 - DG power meter comm. 02 -
N : Ext. source 3 DG - DG power meter comm, 03 - DG power meter comm. 03 -
Application configuration
Ext. source 4 OFF - Mo source selected - No source selected -
Parameters
[ ] u u u [ ]
| /0 & Hardware setup | u U u u u
u ] u u [ |
Extemnal /O (CIO) Ext. source 16 OFF - Mo source selected - Mo source selected -
Tools ¥
Open PMS - external mains
Enabled/Disabled P source (channel 7005) Q source (channel 7009)
Ext. mains EMABLED =
Auto start/stop

To start the application automatically, the ASC with the external mains power measurement must get an Auto start/stop
signal. This can be from a digital input, M-Logic (Output > Command), or Modbus communication.
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NOTE For Local (in Start/stop, parameter 8021), the operator can use the display push-button to start the application.

Operation for an external mains

For an external mains, the open PMS operating mode is configured in the ASC controller that is connected to the external
mains measurement. This ASC operates as an AGC mains lite controller. The open PMS application uses the ASC set point
from the ASC controller that is connected to the external mains measurement. The ASC controller that is connected to the
external mains measurement sends power references to the other open PMS controllers.

Open PMS supports three power management modes.

For an external mains, it is not possible for the open PMS to synchronise the mains breaker. That is, back sync is not
possible.

Parameters for the ASC with an external mains

rametername——ronge——~Jpotaut oo

See the Power

6071 Operation mode
software. management

This parameter must be Power management.

7001, 7002, Pegk shaving and If Peak shaving or Mains power export is
mains power

7006, = = selected in parameter 8352, open PMS uses

7011-7014 export these set points for the plant.
parameters
. If Fixed power is selected in parameter 8352,

7051 Fixed power 0 t0 20000 kW 500 kW open PMS uses this set point for the plant.
Update all: When the mode is changed in the
controller, the mode is changed in all open PMS

Update local controllers.

8022 Mode update Update all Update al Update local: When the mode is changed in the
controller, the other open PMS controllers are
not affected.

8351 Open PMS Not enabled, Not enabled To use open PMS, this parameter must be

Enabled Enabled.
Peak shaving Use this parameter to set the open PMS mode.

8352 Open PMS mode F|x§d power Mains Power .

Mains Power Export If the controller is not connected to an external
Export mains measurement, this parameter is ignored.

Mains power measurements

The setup of the mains power measurements and breaker feedbacks for open PMS is the same as the setup for single-
controller applications.

More information
See Power measurements and connection status for how to set up the mains power measurements and breaker
feedback.

NOTE For power meter communication, there can be up to 16 mains nodes (parameter 7726).

NOTE If digital inputs are used for the external mains breaker feedback, you must use digital input 47 for MB position on
and digital input 48 for MB position off.

NOTE For external mains, the mains breaker position feedbacks do not activate the position failure alarm.

6.3.5 Using an AGC mains

You can use open PMS with an AGC 150 mains or AGC-4 MKk Il mains controller.
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Application configuration

For open PMS, the configuration of the AGC mains is the same as for standard power management. No additional
configuration is needed.

The AGC mains must have a controller ID and be included in the application configuration.

Auto start/stop

To start the application automatically, the AGC mains must get an Auto start/stop signal. This can be from a digital input, M-
Logic (Output > Command Power management), or Modbus communication.

NOTE For Local (in Start/stop, parameter 8021), the operator can use the display push-button to start the application.

Operation

The open PMS operating mode is configured in the AGC mains controller. The open PMS application uses the AGC mains
set point.

Open PMS supports the standard AGC mains power management functions, including cos phi set points and mains breaker
control.

AGC mains parameters

orrameter Name——kange ————Jostsut——Joets

Auto mains failure
Peak shaving

6070 Plant mode Fixed power anlijltL?r:ams Use this parameter to set the plant mode.
Mains power export
Load take over
700111017253 | M3ins parameters | I= _ Conflgu.re these parameters as required for the
application and plant mode.
OFF
PMS Primary .
2842 CAN B Protocol AOP?2 PMS Primary Select PMS Prlmary or PMS Secondary. Select
the same protocol in the ASC controllers.
PMS Secondary
Ext. Modules DEIF
Remote: For auto start/stop using a Modbus
8021 Start/stop Remote, Local Remote CeliElieh s HES e, Ere) Cliel Iais

Local: Start/stop the application using the
display start/stop buttons.

6.4 Open PMS in operation

When the application is running, open PMS automatically supplies the power that is necessary. This includes active
(required) and reactive (optional) power. As a power management system, open PMS supplies power efficiently, safely and
reliably.

Power from the external power sources (gensets and/or mains) is included in the available power. Open PMS uses the
available power to supply the load.

For maximum efficiency, open PMS automatically maximises the PV power. Open PMS charges and uses the batteries
according to the configured settings. As far as possible, open PMS makes sure that the gensets are not run below the
minimum load. Rather, open PMS tries to use the mains, solar and storage power so that the gensets run at the optimal
genset load.

Open PMS balances the load between the open PMS controllers.

In AUTO mode, open PMS controllers automatically close and open their breakers.
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Finally, if there is M-Logic, open PMS deploys the M-Logic in the controller(s).

NOTE Open PMS does not control the load sharing, or the connection of the external gensets. Open PMS indirectly
controls the power of the external gensets by adjusting the solar, storage and mains set points.

Examples of ASC 150 displays for open PMS

Island
ASC 150 Solar ASC 150 Storage
(connected to genset(s)) (connected to genset(s))
ISLAND AUTO ISLAND AUTO

'x__I.-"' i I -

py ~] ~]

480kW 300k -110kW 600k

EDay 50kWh InvMis N.A CCap 480kW DCap 480kW
L Id:26 1/20 ) L S0C 509% I1d:25 1/18 )

Grid-tied with external mains

ASC 150 Solar
(connected to mains and genset(s))

ASC 150 Storage
(connected to genset(s))

[ MAINS P EXPORT

AUTO AUTO
Py iﬁl) ] ]
480KW -50kW 300kW -200kW 800kW
EDay 1185kWh InvMis N.A CCap 480kWw DCap 480kW
L Id:26 1/20 ) L SOC 50% Id:25 1/18 Y,

[ MAINS P EXPORT

Grid-tied with AGC mains

ASC 150 Solar

[ MAINS P EXPORT

AUTO
M
P ]
A80KkW -50kW 300kW
EDay 1185kWh InvMis

N.A

1/20

ASC 150 Storage
(connected to gensets)

[ MAINS P EXPORT

J
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AUTO
- ]
-200kW 800kW
CCap 480kWw DCap 480kW
L SOC 50% Id:25 1/18

J
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7. Storage controller functions

7. Managing charging and discharging
711  State of charge

The ASC reads the state of charge from the ESS. The controller ensures that the state of charge (SOC) conditions are met.

State of charge conditions

SOC [%]
100
Maximum °
(&)
2 5
High alarm 2 73
Threshold 2 2 8 35
= 8 = 0 o
o wnc
87 % (] w o
.6) o B
5 23
— | iS5 wo x
ko] 2 X
1) [a)
2
9o
‘©
(@]
Threshold 1 £
=
@©
e
O
* *
Minimum
Low alarm
0

NOTE The drawing is based on the default parameter values.
Charging: If the SOC is below maximum, the ESS can charge. See ESS charging source for more information.

Discharging: If the SOC is above minimum, the ESS can discharge. *Below threshold 1: The ESS can discharge until the
SOC reaches the minimum. The ESS must then recharge to threshold 1 before it can discharge again.

Power source operation: The ESS can be a power source if the SOC is above threshold 1. *Below threshold 1: The ESS can
discharge as a power source until the SOC reaches the minimum. The ESS must then recharge to threshold 1 before it can
discharge again.

Energy source operation: The ESS can be an energy source if the SOC is above threshold 2. **Below threshold 2: The ESS
can discharge as an energy source until the SOC reaches threshold 1. The ESS must recharge to threshold 2 before it can
be an energy source again.

State of charge parameters
Storage > SOC settings

poramter e~ Jfange ————Lostut oot

The ASC has three sets of state of charge parameters.

17055 SOC Settings SOC Setting [1to 3] SOC Setting 1 Hi5 AT D SelE s Wi S5 4 1.
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Storage > SOC/SOH alarms > SOC alarms

T e ™ S S
17110 SOC Low 0 to 100 % 20 % The SOC low alarm.

17120 SOC High 0to 100 % 80 % The SOC high alarm.

Storage > SOC settings > SOC setting [1 to 3]

e e S e

The ESS must not discharge when this minimum is reached. The
0to100% 20 % ESS is not allowed to provide any power until the SOC reaches
threshold 1.

17051,17061,  SOC. Minimum [1
17071 to 3]

Below threshold 1, the ESS can discharge as a power source
until the SOC reaches the minimum. The ESS must then

recharge to threshold 1 before it can discharge again.
17053, 17063, SOC. Thr. 1.[1to

17073 3] 0to100% 40 %

Below threshold 1, the ESS cannot discharge as an energy
source. The ESS must recharge to threshold 2 before it can be
an energy source again.

Below threshold 2, the ESS can discharge as a power source
until the SOC reaches the minimum. The ESS must then
recharge to threshold 1 before it can discharge again.

17054, 17064, SOC. Thr. 2.[1to 010100 % 80 %

17074 3] .
Below threshold 2, the ESS can discharge as an energy source
until the SOC reaches threshold 1. The ESS must recharge to
threshold 2 before it can be an energy source again.
17052, 17062, SOC. Maximum [1 The ESS must not charge when this maximum is reached. The
0to100 % 90 %
17072 to 3] ESS can be a power or energy source.

71.2 Charging the ESS
The energy management system automatically manages the ESS charging when the conditions for charging are met.

Charging rules
Between SOC threshold 1 and the maximum (if neither of the thresholds has been crossed), the ASC uses this rule:

If the system requires power, the ESS reduces charging.
If power is still required, the ESS stops charging and supplies the load.

Maximum rate

The ESS will charge at the maximum rate, unless you configure the maximum charge rate for the ESS. If there are charge
restrictions from other sources, the ASC uses the lowest charge rate that is referenced.

Negative numbers indicate flow into the battery (charge the ESS), and positive numbers indicate flow out of the battery
(discharge the ESS).

Storage > Dispatch limits

omameter amo——Jfonge—————————Loormloes

-100 to 100 % of the ESS nominal apparent 100 % The maximum charge rate for the
- (<

17093 Minimum dispatch power (S) ESS.
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Storage > DC protection

omamete amo—— [Rarge————Jostut oo

Enabled: The ASC uses this value to overwrite the

0 to 3200 V maximum allowed DC charge voltage read from the
17161 \'\/Aoe:tx charge  \ ot enabled, zggb\l/ég"’t BMS.
’ Enabled Not enabled: The ASC does not change the maximum

allowed DC charge voltage.

71.3 Discharging from the ESS
The energy management system automatically manages the ESS discharging when the conditions for discharging are met.

Discharging rules

Between the SOC maximum and threshold 1 (if neither of the thresholds has been crossed), the ASC uses the following
rules:

1. If the ESS is an energy source, the ESS discharges.
2. If the ESS is a power source and there is peak load demand, the ESS discharges.

3. If the system has excess power, the ASC reduces the power that the ESS supplies. If there is still excess power, the ESS
can start charging.

Maximum rate

The ESS will discharge at the maximum rate, unless you configure the maximum discharge rate for the ESS. If there are
discharge restrictions from other sources, the ASC uses the lowest discharge rate that is referenced.

Negative numbers indicate flow into the battery (charge the ESS), and positive numbers indicate flow out of the battery
(discharge the ESS).

Storage > Dispatch limits

omametor Name———[Rnge————————outlosae |

-100 to 100 % of the ESS nominal apparent 100 % The maximum discharging rate for

17094 Maximum dispatch power (S) the ESS.

Storage > DC protection

rmametor Name——[range ———oaut——Joews

Enabled: The ASC uses this value to overwrite the

. 0 to 3200V minimum allowed DC charge voltage read from the
17163 \"/"O'E charge  Not enabled, ZingédNOt BMS.
’ Enabled Not enabled: The ASC does not change the minimum

allowed DC charge voltage.

71.4  Force charging/discharging

You can use M-Logic commands to force ESS charging (Output > Command Battery > Force charging) or discharging
(Output > Command Battery > Force discharging). Force charging/discharging is active as long as the M-Logic command is
active.

Force charging

Force charging is used to only allow battery charging. The controller charges the battery as much as it can, while complying
with the state of charge thresholds and charging source requirements.
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For example, if the battery is under SOC threshold 2, it charges as much as it can from PV, mains and/or genset(s), while
complying with the charging source priority and other requirements. When the battery is over SOC threshold 2, it charges
as much as it can from PV until SOC maximum.

If charging is not possible, the controller keeps P ref at 0 kW.

When the M-Logic Force charging command is no longer active, the controller returns to its condition before force charging
was activated (unless a threshold was crossed during the forced charging).

Force discharging
Force discharging is used to only allow battery discharging. The controller discharges the battery as much as it can, while

complying with the minimum state of charge threshold and the mains set point.

If discharging is not possible, the controller keeps P ref at 0 kW.

71.5 Freeze charging/discharging
You can use M-Logic commands to freeze charging (Output > Command Battery > Freeze charging) or discharging (Output

> Command Battery > Freeze discharging). These commands pause the battery charging/discharging. Freeze charging/
discharging is active as long as the M-Logic command is active.

Freeze charging/discharging is similar to force charging/discharging. However, if the system needs energy from the battery,
the battery can discharge during freeze charging. Similarly, if the system needs the battery to take up energy, the battery
can charge during freeze discharging.

NOTE When Freeze charging is active, the battery charging power is zero (and discharging is allowed). Similarly, when
Freeze discharging is active, the battery discharging power is zero (and charging is allowed).

71.6 Maintenance charge

The ESS SOC is an estimate of the state of charge in the energy storage system. SOC is generally suitable for ESS charging
and discharging. However, to refresh and rebalance the ESS, it is sometimes necessary to allow charging above 100 % SOC.

Maintenance charge allows the ASC to charge the ESS based only on the maximum charge capacity value from the BMS.

Storage > Maintenance charge

T e S

Enabled: The ASC ignores the SOC and charges the ESS

Maintenance Not enabled, based only on the maximum charge capacity from the
LA charge Enabled Not enabled BMS. The ASC attempts to charge the battery until
reaching the setting in parameter 17401.
17401 Charge cap. thr 010 20000 KW O kW Maintenance charging stops when the maximum charge

capacity from the BMS decreases to this value.

NOTE If the SOC high alarm action is Shutdown, Trip ESB, or Trip MB, you need to disable this alarm during maintenance
charging.

71.7 System power genset control

The ASC can start and stop the genset based on the system load. The ASC calculates the system load from the ESS and
genset power.
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High load genset start

L1 ]

Genset power

ESS power

A 4
A

ASC Storage

Start
genset

Load

High load

When the load is high, start the generator to make sure that there is enough power.

Low load genset stop

L ]

Genset power

A 4

ASC Storage

ESS power

y

Stop
genset

When the load is low, stop the gen

System power parameters

Load

Low load

erator, so that it does not run at a low load.

External control > External DG start/stop

15161 Sys P DG start limit
15163 Sys P DG stop limit
15165 Sys P DG control
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0 to 20000 kW 200 kW When the system load is above the start limit (and the
0to 3200 s 10 s timer has run out), the ASC activates the output.

0 to 20000 kW 50 kW When the system load is below the stop limit (and the
5t0 3200 s 15 s timer has run out), the ASC deactivates the output.
Enabled

Not enabled Select Enable to activate the Sys P DG start function.
Not enabled

Page 99 of 213



7.2 Energy source or power source operation

The energy and power source functions determine the source priority. The source functions are not directly related to grid-
forming and grid-following.

A mains connection does not have any effect on the source priorities. With a mains connection, the controllers use the
power sources to meet the mains set point.

7.21 Energy source operation

For energy source (plant-leading) operation, the ASC prioritises battery power over genset power. As a result, the system
uses as much battery power as possible before starting any genset.

Battery Energy Source operation
The ESS is designed to supply the load, and can be the only grid-forming source connected to the busbar. Selecting Battery

Energy Source gives the ESS the higher priority (after PV, if this is present).

The ASC Battery controller includes the ESS generation capacity in the spinning reserve. If there is enough spinning
reserve, the power management system can stop all the gensets.

If both a generator and an ESS are connected (and the optimum genset load function is not activated), the ESS supplies the
load so that the generator runs at its minimum load.

ESS acts as a battery energy source
.

\ A
1

Spinning |

|

reserve

If the state of charge falls below Threshold 1, the ASC automatically changes to power source operation, and starts the
required number of gensets. The ASC remains in power source operation until the state of charge reaches Threshold 2.

NOTE For Battery Energy Source operation, the ESS must be able to do grid-forming operation.

7.2.2 Power source operation

For power source (plant assist) operation, the ASC controller operates parallel to other sources. Genset power is prioritised
over battery power. This mode is used to ensure that spinning reserve requirements are met

Battery Power Source operation

The ESS is used to supply peak loads while additional gensets are starting, and to improve power quality. The ESS is not
designed to be the only grid-forming source connected to the busbar. Selecting Battery Power Source gives the gensets
the higher priority (after PV, if this is present).

The power management system includes the ESS generation capacity in the spinning reserve requested from PV. This stops
the system from connecting excessive gensets.
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ESS acts as a battery power source

L L L
]
A
1

| J Spinning |

reserve
_Eﬁ:

G

7.2.3 Energy or power source parameter

Storage > Operation modes

rmamter— Toame——Jrarge ———— owr ]

Battery Energy Source
17081 Operation mode Y 9y Battery Power Source
Battery Power Source

7.2.4 ESS black busbar start

If the energy source requirements are met, the ESS can start and supply the load alone. This includes a black busbar start.
Other sources do not have to be connected.

7.2.5 ESS as the only energy source
If the energy source requirements are met, the ESS can supply the load alone. Other sources do not have to be connected.

If the ESS discharges so that the energy source requirements are not met, the controller changes to power source
operation. The controller then requests that other power sources start and connect.

7.3  ESS charging source

The ESS can recharge from PV, gensets and/or mains. Use the ASC parameters to configure which function to use for
charging, as well as the maximum charging rate.

7.3.1 Charging from PV

When enabled, and charging is allowed, charging from PV has the highest priority. That is, charging from genset and/or
mains charging is only possible if the battery is charging as much as possible from PV, and the battery still has charging
capacity.

Storage > Charge scheme

e S [ S

0 10 100 % of the excess PV Enabled: The ESS can recharge from PV. The

. 100 %, Not set point is the maximum charging rate.
17041 PV charging  power enabled Not enabled: The ESS cannot recharge from
Not enabled, Enable PV

7.3.2 Charging from gensets

The ASC can charge the ESS from connected gensets so that the gensets can run at their minimum load. These conditions
must be met:
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1. If charging from PV is enabled, the ESS must charge as much as possible from the PV, and still have charging capacity.

2. The plant must be in island operation. That is, the plant must not run in parallel to mains.

e In a PMS application, the ASC operation mode (parameter 6071) must be Power management.

« In a single controller application, the ASC operation mode (parameter 6071) can be Island operation or Automatic
mains failure (but not Fixed power).

3. The ESS state of charge (SOC) must be below the SOC maximum and below SOC Threshold 2.

4. DG Charge mode (parameter 17033) must be Enabled.

Storage > Charge scheme

paramter ame -~ Range———Jpstsut—omats

DG
17031
pct

17032 DG

Charge P

DG
17033
Mode

Charge

Charge

0 to 100 % of the
connected
genset(s) nominal
power

0 to 5000 kW

DG Charge in
Percent

DG Charge in
Power

Not enabled,
Enabled

7.3.3 Genset minimum load

100 %

200 kW

DG Charge
in Percent,
Not
enabled

The set point is the maximum charging rate from gensets in
percent. This is only active if parameter 17033 is enabled and
set to Percent.

Consider the load-dependent start-stop settings when
selecting this set point. If you want to minimise genset starts,
this set point should be below the load-dependent start
setting. If you want genset(s) to start when charging is
needed, this set point must be above the load-dependent start
setting.

Note that this parameter does not take other loads into
account. When the connected load is high, the ESS might not
be able to charge.

This power must be available as spinning reserve while the
ESS is recharging. This should be above the genset start limit.
This is only active if parameter 17033 is enabled and set to
Power.

Enabled: The ESS can recharge from the gensets. This
parameter determines whether parameter 17031 (Percent) or
17032 (Power) is used.

Not enabled: The ESS cannot recharge from the gensets.

If the state of charge (SOC) and SOC settings allow battery charging, the ASC can ensure that the load on the connected
genset(s) does not fall below the minimum load. This function can be used in both single controller and energy management

system applications.

External control > Min. DG load settings

L e S S e

30 % of the genset's

15011

15012

Min DG load

15013
set

Min DG load 1

0 to 100 %

Min DG load 2 0 to 100 %

nominal power

30 % of the genset's

The ASC calculates the ESS power set point to
ensure that the load on the connected genset(s)
does not fall below the minimum load.

nominal power

Min. DG load set 1

Min. DG load set 2
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This determines whether the ASC uses the setting

Min. DG load set 1

in parameter 15011 or 15012.
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Using battery charging for minimum genset load (very low power consumption)

A v ' v
—— ——
E I &
s il i Load il i Load
Very low genset load Very low load Minimum genset load Very low load
Very low genset load, without battery Genset minimum load, with battery charging

7.3.4 Genset optimum load

The ASC can ensure that the connected genset(s) run at their optimum load (as far as possible). For optimum genset load,
during high power consumption, the state of charge (SOC) and SOC settings must allow battery discharging. During low
power consumption, the SOC and SOC settings must allow battery charging. This function can be used for both single
controller and energy management system applications.

External control > Optimal DG load settings

et ame——harge ————Losat———Joescrpion

Opt DG load % 80 % of the genset's

15014 q 010100 % nominal power The ASC calculates the ESS power set point
to ensure that the load on the connected
15015 Opt DG load % 016100 % 70 /o of the genset's genset(s) is optimum.
2 nominal power
Optimal DG load set off
Opt DG load Optimal DG load set Optimal DG load set Th|§ determines whether the ASC uges t.he
15016 set pct 1 off optimal DG load function, or the setting in
Optimal DG load set parameter 15014 or 15015.
pct 2

Using battery discharging for optimum genset load (high power consumption)

Tt vy tt

3 CIG
JIG

High power consumption, without battery High power consumption, with battery discharging

Using battery charging for optimum genset load (low power consumption)

t v tt

B

Load [T TT TI I

Low power consumption, without battery Low power consumption, with battery charging

NOTE The battery charging rate is governed by the set point for charging (parameter 17031). If this is the same as the
optimal load point (parameter 15014), you will have the operation shown above.
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7.3.5 Charging from mains

The ASC can charge the ESS from mains to help create the negative load required to meet the mains set point. For example,
the ESS can help reach negative MPE set points, or ensure that no power is exported. These conditions must be met:

1. If charging from PV is enabled, the ESS must charge as much as possible from the PV, and still have charging capacity.
The ESS state of charge (SOC) must be below the Threshold 2.

Operation mode (parameter 17081) must be Battery Energy Source.

Mains charging (parameter 17022) must be Enabled.

a s b

Mains charge mode (parameter 17025) must be SOC + plant assist charging.

If SOC-based charging only is selected in parameter 17025, the ASC does not try to help to meet the mains set point.
Instead, the ASC charges from the mains based on the ESS SOC. SOC-based charging only is recommended if the battery
has limited charge cycles.

Storage > Charge scheme

oot Name——Jrorge ———osrmat——Jpare

0 to 100 % of Enabled: The ESS can recharge from mains. The set
battery nominal point is the maximum charging rate. If the ESS is

17022 Malns’ power 100 %, Not running as an energy function, it will not recharge from
Charging enabled .
Not enabled, mains.
Enabled Not enabled: The ESS cannot recharge from mains.
17024 I?S'charglng Not enabled, Not enabled If enabled, for.peak shaY|ng operanr:n, the ASQ us'es.
limit Enabled the peak shaving set point as the mains charging limit.
For plant assist charging, if the state of charge allows,
SOC-based . .
. . SOC + plant the battery discharges as required to help meet the
Mains charge charging only . . .
17025 . assist plant set points. For example, for peak shaving, the
mode SOC + plant assist . . .
charging charging battery can discharge to prevent consumption that

exceeds the set point.

7.4  Grid-forming or grid-following
These modes are controlled by the ASC controller using the PCS and BCU.

Grid-forming
Grid-forming is also called island, or V/f mode. For grid-forming mode, the ASC controller can act as the only energy source.

The battery can provide the grid-forming power in island operation, and work together with non-grid-forming sources, like
solar and wind.

If the system includes gensets, these are stopped if the load level, battery capacity, and state of charge conditions are
fulfilled. When the battery is discharged or the load increases beyond the battery capacity, the gensets are reconnected.
The controller can also suppress genset starts from solar controller spinning reserve requests.

Grid-following

Grid-following is also called parallel, or P/Q mode. For grid-following mode, the ASC controller is always connected to
another grid-forming source, like a mains or genset. The battery can be used as power buffer, providing spinning reserve
and peak shaving. The battery can also be used for time of use (TOU) applications.

Droop mode/VSG mode

If the ESS supports this, the ASC controller can run the ESS in droop mode for both Grid-forming and Grid-following. The
controller controls the storage charge and discharge using V/f or P/Q set points from the configured droop curve (that is,
like a virtual synchronous generator (VSG)).
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7.4.1

Battery droop (VSG)

When the protocol selected in parameter 7561 supports droop, you can configure droop for the ASC. Adding droop to the
battery regulation increases the system stability.

NOTE

af

If ASC droop parameters are used, make sure that the droop parameters in the PCS matches the ASC parameters.

More information
See DEIF hybrid controller compatibility for the systems that support droop.

Regulation > Droop

omamete ame——[Range———ostt oo

2801

2803

2804

2805

2806

\/
I

\/
I

BESS comm. reading: This function applies for all
ASC parameters protocols, except ATESS Growatt. Parameters 2803
and 2804 are ignored.

ASC parameters

Dl i, BESS comm. reading

Change the energy storage system frequency set

Droop f slope 0 to 200 %P/Hz 40 %P/Hz point in response to load deviations from the nominal
load.
Droop U Change the energy storage system voltage set point
slo ep 0 to 200 %Q/V 5 %Q/V in response to reactive load deviations from the
P nominal reactive load.
Droop f A constant offset to the frequency droop slope while
P -10 to 10 Hz O Hz a mains or genset(s) is connected. You can use this to
offset
compensate for PCS measurement errors.
Droop U A constant offset to the voltage droop slope while a
offseE; -10 to 10 V oV mains or genset(s) is connected. You can use this to

compensate for PCS measurement errors.

Power-frequency droop example
Settings: Nominal P = 1000 kW, Nominal f = 60 Hz, Droop f slope (2803) = 60 %P/Hz. Power reference = - 50 kW.

Frequency offset = Power reference / (Nominal power x Droop slope) + Nominal frequency
Frequency offset = -50 kW / (1000 kW x 0.60 P/Hz) + 60 Hz = -0.08 Hz + 60 Hz = 59.92 Hz

Reactive power-voltage droop example

Settings: Nominal Q = 1000 kvar, Nominal U = 400 V, Droop U slope (2804) = 5 %Q/V. Reactive power reference =
100 kvar.

Voltage offset = Reactive power reference / (Nominal reactive power x Droop slope) + Nominal voltage
Voltage offset = 100 kvar / (1000 kvar x 0.05 Q/Hz) + 400V =2V + 400V = 402 V

Droop curve example

The left diagram shows the droop slope. The right diagram shows the frequency offset due to the droop.
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P ref=100%
Delta f = 2.5Hz

Nominal P Power at nominal f
= Nominal P

Slope in %P/ Hz
Example: P
40%P/Hz

Example 2.5Hz
= 5% droop

7.4.2 Setting the mode

The controller dynamically changes the mode based on the configuration and operating conditions. You can override the
mode from M-Logic. Under Output, Command Battery, you can select:

« Set mode to Droop: The ESS runs in droop mode.

* Setmode to P/Q: The ESS runs in grid-following mode.
+ Set mode to V/f: The ESS runs in grid-forming mode.

/.5 AC-or DC-coupled
7.51 AC-coupled connections

The system can include PV (controlled by ASC Solar) and an ESS (controlled by ASC Storage). These can each be
connected to the AC busbar separately.

You can then configure parameters for the ESS charging and discharging. You can also determine which sources (for
example, PV, mains and/or gensets) can charge the ESS.

PV and ESS with separate AC connections to the busbar

AC busbar
_— —_—
ASC Solar ASC Storage

7.5.2 DC-coupled connections

Alternatively, the photovoltaic and energy storage systems can have a DC power connection to each other. They then only
have one AC connection to the grid, and only need one power converter. The PV system does not need an inverter, only a
charger for the ESS. To control the ESS charging, the ASC Storage controller must control the PDS.
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PV and ESS with one AC connection to the busbar
AC busbar

1]

HHA PDS/
//_Fﬁ_\\ Charger ASC Storage

7.5.3 AC- or DC-coupled parameter

Storage > Operation modes

paramte e~ Range ——Dsteut—Jpsserpion

For DC-Coupled Battery, the PV is not connected to the

DC-Coupled busbar, but supplies the ESS directly.
17082 Operation Battery AC-Coupled
mode AC-Coupled Battery The ESS power is based on the ASC parameters. For
Battery example, if the ESS is charging from the busbar, then the

current from the PDS is reduced.

7.5.4 PDS spinning reserve

You can configure a local PDS spinning reserve in the ASC. This reserved power can be used to power the load if the PV
suddenly fails.

Two spinning reserve parameters are available. For example, one spinning reserve parameter can be used during the day,
and the other at night.

Storage > PDS operation

oot amo—— Rarge ————Jostaut o

For the default setting, 90 % of the battery power is

17201 ;?S SPIN- TS 4 t6 100 % 90 % reserved for a PV failure. Only 10 % is available to the
° power management system.
PDS spin. res For the default setting, 60 % of the battery power is
17202 %2 PIN-T€S- 510100 % 60 % reserved for a PV failure. 40 % of the battery power is
° available to the power management system.
PDS Spinning
17203 PDS spin. res. reserve pct 01, PDS - PDS Spinning Select the PDS spinning reserve parameter to use.
set Spinning reserve pct reserve pct 01
02

7.6 Using nominal settings

The controller uses the nominal settings as the basis for control (including power management) and protection. That is, set
points are configured as a percentage of the nominal setting.

You can have more than one set of nominal settings. Using sets of nominal settings allow users to quickly move equipment
to new applications.

More information
See Nominal settings for general nominal settings information.
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7.6.1 Setting the nominal apparent power (S)

The nominal apparent power (S) is the basis of all the PMS calculations. The nominal apparent power is the AC capacity of
the power converter. The controller calculates the power converter set point from the nominal apparent power. The
maximum power converter set point is the nominal apparent power.

For parameter set 1, configure Nom. S 1 (parameter 6006). Use the power converter nameplate apparent power (S).
7.6.2 Setting the nominal reactive power (Q)

The nominal reactive power (Q) limits the reactive power that the ESS generates.

For parameter set 1, configure Nom. Q 1 (parameter 6005). Use the power converter nameplate reactive power (Q).
7.6.3 Setting the nominal power (P)

The nominal power (P) is the total DC capacity of the power converter.

The controller reads the charging capacity (CC) and generating capacity (GC) from the BMS. The controller compares this
with the PCS capacity and nominal power. The lowest value is used for the set point for charging and discharging.

For parameter set 1, configure Nom. P 1 (parameter 6002). Use the power converter nameplate power (P).
7.7 Flowcharts

7.71  Functions

The following flowcharts show the most important function principles. The functions included are:

e Start sequence
e Stop sequence

Flowcharts for the mode descriptions are in the AGC Designer's handbook.

NOTE These simplified flowcharts are only for guidance.
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7.7.2 Start sequence

( Start )

»
L

Y

No Start
signal
Yes Deadbus | Close
v T No N\ closing OK _~"ves e breaker >
Start ESS T

ESB
present

ESB
closed

Sync *

No allowed

Sync & close

Yes

End

NOTE * Use ESB close seq. (parameter 2350) to enable automatic closing or wait for ESS OK.

Designer's handbook 4189341323C EN Page 109 of 213



7.7.3 Stop sequence

From start
flowchart

ESB
present

ESB
closed

ESB

running

Start signal
present

Stop signal
present

Stop ESS

End

7.8  Modes of operation

7.8.1 ESS operation

ESS is
stopped

Run

The ASC can be operated in automatic mode (remote) or manual (local). In automatic, the system will close the ES breaker

(if present) and start ESS charging or discharging if the plant has a start signal.

Rules for ESS operation:

e« The ESS can only be alone on the busbar if V-f mode (voltage and frequency) or droop mode is supported by the PCS.

« The ESB can only be closed if the busbar voltage and frequency are inside the defined window.

« |If the ESB is open, the ESS is stopped.
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ESS ASC ready
alone on PQmode — to start
bus
v
VF mode Start signal >
supported Stop ESS
Yes
A 4
Sync & close
VF mode
< —»|  Operation
< A 4 ) &
A 4
End ESB closed v
End
Operation

Once configured, the ASC can run automatically. Alternatively, the display unit allows an operator to start and stop the ESS,
and open and close the ES breaker.

NOTE In some cases, the ASC does not control the ESS stop. If an ESS stop is required, the ASC sends a power set point
of 0 kW to the ESS. This effectively stops the ESS.

7.8.2 Island operation

Single-line diagram

Busbar o
Modbus
e B [
— + —| |-
& Controller = ASC Storage
—/——5

NOTE If island operation is selected, the MB closed digital input must not be activated.

AUTO mode

The controller automatically starts the ESS and closes the ESS breaker at a digital start command. When the stop command
is given, the ESS breaker is tripped, and the ESS is stopped. The start and stop commands are used by activating and
deactivating a digital input or with the time-dependent start/stop commands. If time-dependent start/stop commands are
used, then AUTO mode must also be used. The display buttons cannot be used in AUTO mode.
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MANUAL mode

The operator can use the display buttons to start the ESS, close the ESS breaker, open the ESS breaker, and stop the ESS.

Island operation flowchart (AUTO mode)

Start input
active

}

Start
ESS

}

ESB close

sequence

Operation

v

Start input
deactivated

}

ESB open
sequence

!

Stop
ESS
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7.8.3 Peak shaving

Single-line diagram

L1 1| +—

ASC Storage

RN

AUTO mode

When the mains import increases above the maximum mains import set point, the ESS supplies the extra load, to keep the
mains import at the maximum import level.

When the load drops below the maximum mains import set point, the ESS can recharge.

The mains power measurement is required. See Mains power measurement.

Peak shaving example

A
kW
Peak power
Peak shaving
set point Mains power
Mains power
Load
ESS can ESS can
charge charge
0 >
time
MANUAL mode

When the ESS is parallel to the mains, the ESS is controlled according to the peak shaving set point. The maximum mains
import is not exceeded in spite of the MANUAL mode.
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Power set points > Mains power export and peak shaving > Day/night power set point

e e S " S

7001 Day setting -20000 to 20000kW 750 kW

7002 Night setting -20000 to 20000kW 1000 kW
TKW:1kW
TkW:10kW

7006 MPE/PS scale 1KW-100KW TKW:1kW
TkW:1000kW

You can also adjust these parameters from the utility software. Under Application supervision, open the Plant settings
window.

Power set points > Mains power export and peak shaving > Day/night settings

S S S

701 Start hour 0 to 23

7012 Start minute 0 to 59 0
7013 Stop hour 0 to 23 16
7014 Stop minute 0 to 59 0

Peak shaving flowchart

ESS
recharges

ESS
discharges

L

NOTE You can enable a Peak shaving charging limit in parameter 17024.
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7.8.4 Mains power export

Single-line diagram

L1 1| +—

ASC Storage

RN

AUTO mode

The mains power export mode can be used to maintain a constant level of exported or imported power through the mains

breaker.

The ASC monitors the mains power. As required, the ESS charges or discharges to keep the mains power at a fixed level

regardless of the load.

The mains power measurement is required. See Mains power measurement.

Mains power export example

A
kW Load
Mains power Mains power
set point
Load Load
ESS power
(discharging)
0 g
time
ESS power
(charging)
kW
v
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NOTE The set point of the mains power export can be set to 0 kW. This means that the ESS is parallel to the mains but
there is no power import or export.

MANUAL mode
When the ESS is paralleled to the mains, it is controlled according to the mains power export set point.

Parameters
See Peak shaving.

Mains power export flowchart

ESS
recharges

ESS
discharges

L

7.8.5 Automatic mains failure

The ESS can automatically supply power if there is a mains failure (see the flowchart below). The ESS does this if the ASC
operation mode parameter (6071) if Auto. Mains Failure. Alternatively the mode shift parameter (7081) can be used to
change the mode to AMF if there is a mains failure.

The ASC starts the AMF function when the mains voltage or frequency are outside the configured range for the configured
time. Depending on the ESS breaker auto close condition parameter (2360), the ASC can keep the mains breaker closed
until the ESS is ready to take over.

The ESS power supply during AMF cannot be below the minimum dispatch or above the maximum dispatch.

For the ASC to stop the AMF function, the mains voltage and frequency must be within the hysteresis range for the
configured time. If the back synchronisation parameter (7084) is enabled, the ASC can close the mains breaker while the
ESS is still running.

Mains failure parameters
Mains > AMF functions > Modeshift

e S S [ S

Mode shift off
7081 Mode shift ode shift o Mode shift off
Mode shift on

Mains > Voltage and frequency limits > Voltage settings

oramter e g o

7063 Low voltage 30 to 100 % of nominal voltage 90 %
7064 High voltage 100 to 120 % of nominal voltage 110 %

Mains > AMF functions > AMF voltage timers

S ™ S

7061 U mains failure 0.5t0990 s
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Mains > Voltage and frequency limits > Frequency settings

e S S [ S

7073 Low frequency 80 to 100 % of nominal frequency 95 %
7074 High frequency 100 to 120 % of nominal frequency 105 %

Mains > AMF functions > AMF frequency timers

S S " S

7071 f mains failure 0.5t0990 s

Operation during AMF parameters
Storage > Dispatch limits

omamter—ame——————Jaange o

17093 Minimum dispatch -100 to 100 % of ESS nominal power -100 %
17094 Maximum dispatch -100 to 100 % of ESS nominal power 100 %

Mains OK parameters
Mains > Voltage and frequency limits > Voltage settings

porameter e Jrage o |

7091 Low volt. hyst. 0 to 70 % of nominal voltage 0%
7092 High volt. hyst. 0 to 20 % of nominal voltage 0%

Mains > AMF functions > AMF voltage timers

S S ™ S

7062 Mains OK delay U 2t0 9900 s

Mains > Voltage and frequency limits > Frequency settings

oramter— ame——nge o |

7093 Low freq. hyst. 0 to 20 % of nominal frequency 0%
7094 High freq. hyst. 0 to 20 % of nominal frequency 0%

Mains > AMF functions > AMF frequency timers

S S ™

7072 Mains OK delay f 2109900 s
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AMF flowchart

( Start )

<

Y

Mains
failure No
Yes
v
ESS
running
Yes
v
ESB Open MB Etsag
closed No
Yes l l
¥ Start
ESaS Open MB
Open MB
ESBclose |
sequence [V
v
No
Yes
Back sync. E
enabled Stop ESS

MB close
sequence

7.9  Regulation

7.91 ESS power reference

The power reference is the value that the ASC sends to the ESS to regulate the power produced by the ESS. You can enable
an active power (P) and/or a reactive power (Q) reference. To accommodate the ESS's self-consumption, you can also
specify a constant and/or a dynamic gain for the P reference.
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Regulation > Enable regulation

oot amo—JRange ———Dstaut [oemis

Enabled: The ASC sends the active power reference to the ESS.

2781 P reference E:;;r;zbled, Enabled Not enabled: Only if parameter 7564 is Single register 0x06, the
ASC does not send the active power reference to the ESS.

Not enabled Enabled: The ASC sends the reactive power reference to the ESS.

2782 Q reference Enabled ! Enabled Not enabled: Only if parameter 7564 is Single register 006, the

ASC does not send the reactive power reference to the ESS.

Regulation > P reference gain

et Name———Jronge —————saut omats

Adds a percentage of the nominal apparent power to

o .
2671 P r.ef. const. 01010 % of nominal 0% the active power reference. You can use this parameter
gain apparent power (S)
to compensate for a constant power loss.
Dynamically adds a percentage of the power reference
P ref. dyn. to 10 % of the P .
2672 .e dy DUDUDEICILS 0% to the power reference. You can use this parameter to
gain reference

compensate for a dynamic power loss.

s Example of P reference gain

\/
I

The ESS nominal power is 1500 kW, and the apparent power is 1875 kVA.

If parameter 2671 is 1 %, the ASC always adds 187.5 kW to the power reference. If parameter 2672 is 10 %, the ASC
multiplies the power reference by 110 %.

For example, without the gain, the power reference is 500 kW. With the gain, the ASC sends a power reference of
(500 x 1.1 + 187.5) kW = 737.5 kW to the ESS.

7.9.2 \Voltage reference

Regulation > U/f ref. origin

e e S S

By default, the ASC uses the nominal voltage as the
regulation voltage reference. To improve regulation and

2661 U ref. origin Sl?;])l:ra:/::;irement \';l;:;mal avoid high Q when closing the ESB, you can configure
the ASC to use the busbar voltage measurement when
the mains is connected.

Mains on busbar
2663 Uf origin Mains or DG on busbar Mains on This parameter determines when the voltage and
config Any voltage source on busbar frequency reference parameters are active.
busbar
You can set a custom voltage reference gain. This gain
2664 U ref. gain 100 t0 100 % 0 is added the nominal voltage. This can be useful for

adjusting the voltage for the internal transformers of
the PCS.

7.9.3 Frequency reference

Regulation > U/f ref. origin

T e e S

Nominal By default, the ASC uses the nominal frequency as the

2662 f ref. origin Nominal value . . .
value regulation frequency reference. To improve regulation and
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T e e S

avoid high frequency when closing the ESB, you can
configure the ASC to use the busbar frequency measurement
when the mains is connected.

Busbar
measurement

7.9.4 Reactive power (kvar)
You can use a variety of reactive power regulation methods to regulate the reactive power from the energy storage system.
There are parameters for grid-tied and off-grid modes:

Power set points > Fixed power

Faamtor Name | Range|Doiun cri-tea ofi-gria Doats

Use this parameter to configure the fixed power cos phi
7052 Cosphiref 0.6to1 0.9 ( set point. When the ESS is running in parallel to the utility
with fixed cos phi reference, it follows this set point.

Power set points > Q ref. grid-tied

ot ame——range oot Jomars

This parameter makes it possible to select

7053 Cosphi ref Inductive, Capacitive  Inductive inductive or capacitive reference from the cos phi
dispatch.
7054 Contr. sett. Q@ -20000 to 20000 kvar 500 kvar Forafixed Q [kvar], the power converter uses the

set point in this parameter.

7055 Q type grid-tie See below. Cosphi superior See the section below.

Power set points > Q ref. off-grid

paramter nome —ronge—TostmatJoeats

The limit of the genset cos phi on the inductive side. For example, if
set to 0.95, the genset will only deliver reactive load up to a maximum
of 0.95 inductive. If the actual load has characteristic of 0.9, the power

DG cosphi 01to1 0.8 converter carries the remainder from 0.95 to 0.9.

7031 .
lim |

If there are multiple ASC controllers in the application, the set point for
this parameter must be the same in each controller.

The limit of the genset cos phi on the capacitive side. If set to for

example 1.00, the genset will not be able to operate with the capacitive

power factor (under-excited). If the menu 7031 is set to 1.00 and 7032
DG cosphi is set to 1.00, the genset will not carry any Q at all. The power

010to 1.00 0.80

7032 lim C converter supplies all Q (under the assumption they support it).

If there are multiple ASC controllers in the application, the set point for
this parameter must be the same in each controller.

Q share: Equal var sharing (in percent) between the gensets and the
power converter is enabled.

Off, Q share Off Off: The settings in parameters 7031 or 7032 (that is, the DG cosphi
limit) is used. The ESS produces reactive power to help the genset
within the cosphi limits.

Q type off-

7033 grid

When enabled, the ASC adds reactive power to the ESS to ensure that

Not enabled, Not this is the minimum inductive power factor for the gensets.

Enabled enabled,
0.00t0 1.00 1.00

DG cosphi

7034 .
min |

The ASC only uses this parameter during off-grid operation.
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7055, Method of var regulation

« Off: No Q control when the MB is closed or when fixed power mode is selected.

e Cosphifixed: The power converter maintains a fixed cos phi (set in parameter 7052).

« Cosphiimp/exp: The power converter is regulated against a cos phi set point in parameter 7052.

o Measured at the point of connection: A power meter or measurement transducers are needed to measure the
reactive power imported to or exported from the plant. The power converter is regulated accordingly.

Load

ASC Storage

« Cosphi superior: This is used if the application is a power management application and the cos phi set point is
controlled at the AGC mains controller. If one or several ASC controllers are used, it is often more convenient to adjust
the cos phi set point from a central point. That is, the AGC mains adjusts the set point, and then transmits the set point
to the ASC(s). All ASCs with this setting will follow the AGC mains. If one or several ASCs do not use this setting, they
may, for example, use a fixed cos phi set point.

* Qfixed: The ASC uses the setting in parameter 7054.

* Qimp/exp: This requires a power meter/transducer (see Cosphiimp/exp) and the Q ref will maintain measure at the
point of connection.

7.9.5 Peak shaving charging limit

When the ASC Storage peak shaving limit is enabled, if the power from the mains is above the peak shaving set point, the
ESS cannot charge from the mains. Instead, the ASC Storage tries to use the remaining SOC to produce power, to get the
mains power below the peak shaving set point. For power management, the peak shaving set point is configured in the AGC
Mains controller.

ASC Storage configuration

Storage > Charge scheme

omamete amo———Range—[potautJomars

17024 PS charging limit Not enabled Not enabled Tq optimally charge the ESS in peak shaving operation, enable
Enabled this parameter.

AGC Mains configuration

omameter— ame———JRango—————JoooutJooma

701 Peak Shaving -20000 to 20000 kW 750 kW The peak shaving set point.

More information
See Charging from mains for how to use energy from the battery (discharging) to help to meet the plant set
points.
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7.9.6 External set point control

Power set points > External power set point

oot amo———[Range——oemt oot

7501

7502

7503

7504

7.9.7

Comm. bus control Enabled

Comm. bus ctrl

cosphi

Comm. bus control

Q

Comm. bus P Q

scale

Hotel load

Not enabled Not enabled
Enabled

Not enabled Not enabled
Enabled

Not enabled Not enabled
1%

0.1% 1%

0.01%

Enabled: Allows the P reference value to be changed over
Modbus.

Not enabled: The P reference value cannot be changed over
Modbus.

Enabled: Allows the cosphi reference value to be changed
over Modbus.

Not enabled: The cosphi reference value cannot be changed
over Modbus.

Enabled: Allows the Q reference value to be changed over
Modbus.

Not enabled: The Q reference value cannot be changed over
Modbus.

Change the scale of the external P and Q set points.

You can use the hotel load function to compensate for the power consumption that is outside the ASC control. The ASC
adjusts the ESS power reference and nominal power to make sure that there is enough power for the hotel load. The hotel
load can be ESS self-consumption, and/or a load can be connected directly the ESS.

To use the hotel load function, the ASC needs a measurement of the load from a transducer.

Example of hotel load application

)

»
»

Consumers

L\

PMS
/ \

— : 1 ]
\

AGC Genset \I/ ASC Storage

Multi-linput 20
—
G
—/———5
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Parameters

omameter ame——range oot omrs

Multi input [20 to 23], Not  Multi input 20, Not When enabled, the ASC uses the selected

2821 Hotel load setup enabled, Enabled enabled multi-input to calculate the hotel load.

Hotel load range 0 t0 20 000 KW 0 KW The load that corresponds to the multi-

2823 . :
max input maximum.

Hotel load example

Pl

The ASC is in a power management system. The ESS nominal power is 480 kW. The transducer measuring the
hotel load is connected to Multi input 20. The hotel load range max is 100 kW. Multi input 20 is configured for a
4-20 mA signal (so 4 mA corresponds to a hotel load of 0 kW, and 20 mA corresponds to 100 kW).

The power management system requires 200 kW, and the hotel load is 50 kW (12 mA).

» For the power management system calculations, the ASC adjusts the ESS nominal power to 480 kW - 50 kW =
430 kW.

o For the power reference to the ESS, the ASC uses 200 kW + 50 kW = 250 kW.

Counters

In the Counters window, under the Hotel load tab, you can see the total hotel load. You can also see the hotel load for the
past day, week, month, and year.

7.9.8 Load ramps
To avoid oscillations, load ramps (up and down) can be configured for both power and reactive power.

Regulation > ESS loading and deloading > Ramp up rates
parameter Name—Twange ————— ostaulpouts
2611 Prampup 0.1to 20 % of ESS nominal P/s 2 %/s  Limits the rate of power increase from the battery.

Limits the rate of reactive power increase from the

2641 Qramp up 0.to 100 % of ESS nominal Q/s 2 %/s battery.

Regulation > ESS loading and deloading > Ramp down and offload rates

omamoto ame——Jronge— osaurpare |

Limits the rate of power decrease from the

2621 P ramp down 0.1to 20 % of ESS nominal P/s 2 %/s
battery.
. . The breaker cannot open after the ramp down
0, 0,
2622 Ramp open point 1to 20 % of ESS nominal P 5% until the load is below this point.
2651 &) TR ST 01 t0 100 % of ESS nominal Q/s 2 %/s Limits the rate of reactive power decrease from

the battery.

Regulation > ESS loading and deloading

T e e L

Not enabled: The battery will always ramp up to the full
2612 Island ramp Enabled, Not enabled Not enabled load.
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oot ame——Range ————otoutomrs

Enabled: If the battery is in an island PMS and not
other power sources are connected, it will take the full
load immediately.

Q ramp lim. 1to 110 % of ESS o The controller ignores the ramp if the reactive power is
2642 . 90 % L

max nominal Q above this limit.

Q ramp lim. -20 to 50 % of ESS 0 The controller ignores the ramp if the reactive power is
2652 . . -10 % L

min nominal Q below this limit.

The reactive power ramp rates are adjusted according to the nominal rating of the power converters (S=[kVA]).
If the genset has reverse power, the ramps are ignored.

7.9.9 Heartbeat

Regulation > Heartbeat timer

oot ame—— Range——osaut——pare

Enabled: The ASC transmits this value to the PCS. If the

Heartbeat 0 to 28800 s PCS does not receive a heartbeat signal for this amount
2810 timer Not enabled, 20 s, Enabled of time, the PCS activates an error.
Enabled Not enabled: The timeout value is not transmitted to the
PCS.

710 Fail class

All activated alarms must be configured with a fail class. The fail classes define the category of the alarms and the
subsequent alarm action. The following tables show the action of each fail class when the energy storage system is running
or stopped.

710.1 Energy storage system running

Fail class/action Alarm horn relay Alarm display Trip ES breaker Stop energy storage system
[ ) [ )

Warning

Trip ESB [ ) ( [ )

Shutdown o [ J o o
Trip MB ( (]

Example: An alarm with the fail class Shutdown is activated:

e« The ASC activates the alarm horn relay.

« The ASC displays the alarm on the alarm info screen.

e« The ASC opens the ES breaker immediately.

* The ASC stops the energy storage system immediately.

* The energy storage system cannot be started from the ASC (see next table).

710.2 Energy storage system stopped

Fail class/action Alarm hornrelay | Alarm display Block energy storage system start Block ESB sequence
(] [ ]

Warning
Trip ESB ([ J { (]
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Fail class/action Alarm hornrelay | Alarm display Block energy storage system start Block ESB sequence
( [ ] ([ ([

Shutdown
Trip MB ( J [ ]

711 Alarm inhibit

To limit when the alarms are active, each alarm has configurable inhibit settings. The inhibits are only available in the USW.

Each alarm has a drop-down window where you can select which conditions have to be present to inhibit the alarm. You can
select more than one inhibit. The alarm is inhibited as long as at least one of the selected inhibits is active.

T

Inhibit 1

Inhibit 2 M-Logic outputs: The conditions are programmed in M-Logic.

Inhibit 3

ESB ON The ESS breaker is closed.

ESB OFF The ESS breaker is open.

Run status The ESS voltage and frequency is okay, and the timer in parameter 6160 has expired.
Not run status The ESS is off, or the timer in parameter 6160 has not expired.

ESS voltage > 30 % The ESS voltage is above 30 % of the nominal voltage.
ESS voltage < 30 % The ESS voltage is below 30 % of the nominal voltage.

MB on The mains breaker is closed (single controller application).
MB off The mains breaker is open (single controller application).
Parallel Both the ESB and MB are closed.

Not parallel Either the ESB or MB can be closed, but not both.

NOTE Function inputs such as remote start or access lock are never inhibited. Only alarm inputs can be inhibited.

712 Mode overview

The controller has four running modes and one block mode:
e« AUTO: The controller operates automatically, and the operator cannot initiate any sequences manually.

« MANUAL: The operator has to initiate all sequences. This can be done using the buttons, Modbus commands, or digital
inputs. When started, the ESS runs at the nominal values.

7121 MANUAL mode

The controller can be operated in MANUAL mode. This means that the controller does not initiate any sequences
automatically. It only initiates sequences if external signals are given.

An external signal may be given by:
1. Buttons on the display

2. Digital inputs*

3. Modbus commands

NOTE * The controller has a limited number of digital inputs. See Digital inputs for availability.
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MANUAL mode commands
Start The ESS start sequence is initiated
Stop The ESS is stopped.

The controller closes the energy storage system breaker if the mains breaker is open, or synchronise and

I ESB . . .
leslEs close the energy storage system breaker if the mains breaker is closed.

The controller ramps down and opens the energy storage system breaker at the breaker open point if the

Open ESB mains breaker is closed. The controller opens the energy storage system breaker instantly if the mains
breaker is open or the ASC is in island mode.

The controller closes the mains breaker if the energy storage system breaker is open, or synchronises and

Close MB closes the mains breaker if the energy storage system breaker is closed.

Open MB  The controller opens the mains breaker instantly.

NOTE Before software version 1.30, MANUAL mode was called SEMI-AUTO mode.

712.2 Notin AUTO mode
This function activates an alarm if the system is not in AUTO mode.

Functions > Not in Auto

e S " S

6541 Timer 10.0 t0 900.0 s 300.0 s
OFF

6544 Enable ON OFF

6545 Fail class Fail classes Warning

/713 ESS power measurements

The ASC terminals can be connected to measure the AC power from the ESS. This is the default configuration.

ASC does the AC measurements
O

\

\ ESB

|

ASC Storage

Alternatively, the ASC can receive the AC power measurements from the ESS. Select ESS communication in parameter 7021.
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ASC gets the AC measurements from the ESS
4

L ]

ASC Storage

I s

V,I,P,Q,S

Basic settings > Measurement setup > Wiring connection > Power measure origin

oot ame——JRorge——— Jostous

ASC measurements

EEE e ESS communication DEIF open communication: The ASC
7021 P DEIF open communication ~ ASC measurements receives the ESS power values over
measures
Power meter comm. Modbus.

ASC measurements average

You can also get the busbar/ESS voltage and frequency measurements from the ESS communication.

Basic settings > Measurement setup > Wiring connection > Busbar/ESS measures

oot ame——— range———Josaut—— owats ]

ASC measurements: The ASC uses its own
measurements for the busbar/ESS voltage and

7022 BB/ESS V/f ASC measurements ASC frequency.
meas. ESS communication measurements ESS communication: The ASC uses the ESS
measurements for the busbar/ESS voltage and
frequency.
7023 V/f from com. 016100 s 3s This alarm is aqtivated if ESS communication fails
fail and the alarm timer runs out.

7131 ESS meter
To use an ESS meter, select Power meter comm. in parameter 7021.

Communication > Power meter > ESS meter
e e e e == | N
7702 ESS meterID 1to 247 Select the ESS power meter ID.

See DEIF Hybrid Select the protocol that matches your power meter.

7723 ESS protocol A Off Additional protocols may be available. Contact DEIF for
controller compatibility .
details.
2740 ESS meter err. Fail classes Warning If enabled, this alarm activates when there is no

communication from the ESS power meter.

You can also configure these settings from the display, under Settings > Communication > Power meter > ESS
meter settings

NOTE You can only use an ESS meter if you have Premium software.
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714  Breaker control
7141 Energy storage breaker control
If the ESS allows this, the ESB can close before there is voltage and frequency on the busbar.

Breakers > ES breaker > Breaker configuration

et oo Ronge——Dstaut Jpserpron

Default: The ESB can close when any of these conditions are met:
o The BESS is running and an auto start signal is activated.

Default e A mains is connected.
Auto close . .
2360 cond Auto start and Default « A genset in auto mode is connected.
running

Auto start and running: The ESB can only close when the BESS is
running and an auto start signal is activated.

714.2 No ESS breaker control

If the ASC does not control the ESS breaker, this affects the mains breaker control. The ASC acts as if the ESS breaker is
always closed.

Requirements for mains breaker closing
To close the mains breaker, either the ESS must stop, or back synchronising must be enabled in the ASC.

Synchronisation > Mains parallel settings

e [ S " S

7083 Back synchronising Not enabled, Enabled Not enabled

Requirements for AMF
When mains power is restored after a mains failure, the ASC stops the ESS briefly so that the mains breaker can close.

714.3 No mains breaker control

If the ASC does not control the mains breaker, this affects the ESS breaker control. The ASC acts as if the mains breaker is
always closed. For the ESB to close, synchronisation to mains must be enabled.

Synchronisation > Mains parallel settings

e N S S

7084 Sync. to mains Not enabled, Enabled Enabled

715  Monitoring the ESS
7151 ESS data

In the utility software, under Application supervision, select Inverter data = to open the Inverter data window.

Designer's handbook 4189341323C EN Page 128 of 213



@ Inverter Data - u] @ Inverter Data - ] X
= ey 3 L&
[ Inverter data for Battery25 (ASC 150 Storage) [ Inverter data for Battery25 (ASC 150 Storage) |
[ attery Data ESS/BCUData | Ext. PDS/moduie 1 | Int. POS/module 2 | BatteryData || essppcuData _Ext. PDS/module 1 | Int. PDS/moduie 2 |
s0C ’mui % Frequency droop slope 0,0 %P Hz
SOE ’07 kwh Voltage droop siope 0,0 QN
ce b % ESS charging total [wa
Discharging capacity ’07 w ESS disharging total ,Nt\i
Charging capadity ’07 lew ACP ,07 kW
vbc 0,0 v ACQ 0 kvar
BMS DC current 0,0 A ACS ,07 kva
BMS energy absorbed ’Mi L2 ,,ui
BMS energy fed ’Mi L3 lmi
Max charge voltage ’Mi L3t lmi
Max charge current A L fa
Min discharge voltage [T — L na
Max discharge current A L fa
Rack contactor state Ma L1 current wa
BMS alarm status Ma L2 current wa
BMS state ’07 L3 current ’rui
Win cell voltage A Grid frequency a
Avg cell voltage ymi Q1) ap. lmi
Max cell voltage T Q(C)cap [wa
Min cell temperature ’Mi Contactor state lmi
Avg cell temperature ’Mi ESS power mode ,m
Max cell temperature ’Mi ESS alarm status ,Mi
ESS fault flags high bits |ooooo0000000000
ESS fault flags low bits 0000000000000
ESS warning flags high bits 0000000000000
ESS warning flags low bits |oo00000000000000
ESS state ’07
PCS DC current [
PCS input DC voltage N.A.
Close Close

715.2 ESS labels

In the utility software, select Identifiers
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to open the Identifiers window. Select Labels to see and edit the label names.
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i#)

A % 53 8

Communication | SW versions Labels

ESS ID 25

Site ID 47

ESS name Big battery 25
ESB name ESE 25

ME name ME 42

Mains name Mains 42
Device name ESS controller

Parameater name Parameter name

715.3 State of health

The ASC reads the state of health (SOH) from the ESS. The ASC activates an alarm if the SOH goes below the configured
value.

Storage > SOC/SOH alarms > SOH alarms

T e 7 S " S

17130 SOH minimum 01 0to 100 % 20 % SOH alarm 1
17140 SOH minimum 02 0to 100 % 15 % SOH alarm 2

715.4 Run status alarm
An alarm can be configured to activate when the running feedback is active and a time delay has expired.

The diagram shows that after the running feedback is activated, the run status delay expires. When the delay expires, the
Run status alarm (6160) is activated.

< [RUN

Run. feedback

Alarms active

NOTE The timer is ignored if digital running feedback is used.
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715.5 Running output

i#) Parameter "Run status" (Channel 6160) pod
Timer : hsec
0 | 300
Cutput A Terminal 5 t
Qutput B Mot used o
Password level : customer A
Enable

Actual value : 0
High Alarm

Inwerse proportional Actual timer value

2c
[ ] Auto acknowledge S

Inhibits... -~
[~ Write = Cancel

You can configure 6160 Run status to activate a digital output when the ESS is running. Select the relay in Output A, and
select Enable.

DI 39-40-41 | DI 42-43-44 | DI 4549647 | DI 48-49-50 | MI 20 | MI 21 | M1 22 | MI 23 DO 5 - 188 Ext, P/Q sources

Function Alarm

Output Function Alarm function Delay Password
Output 5 Not used - I M-Logic / Limit relay I ] = Service -

In the relay menu, the relay set point must be M-Logic / Limit relay. If the ESS is running, the relay activates, but an alarm is
not activated.

If the relay function is not M-Logic / Limit relay, an alarm is activated whenever there is running feedback from the ESS.
716 Command schedulers
You can use the scheduler to configure up to 24 schedules for the ASC modes and set points.

You can view active scheduler from the display unit (from Service view) or from the utility software (select Scheduler and
Turn ON Live data). When the schedulers are enabled and active, the corresponding M-Logic events are also activated.

To configure the schedulers, in the utility software, select Scheduler.
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Example of Scheduler configuration

Schedulers Enable Start day Starthour Startminute  Stopday StopHour  Stopminute  Function Modes Active power SP Qtype In/cap Cosphi Reactive power SP
Bl Scheduer1 g MO - 8 0 MO - 14 0 Operation mode Fixed power - -200 = Cosphifixed = Inductive - 0.8 2

Scheduer2 g MO - 16 0 utl - 8 0 Operation mode v Fixed power - [ = off - Inductive -

Scheduler 3 g utl - 16 0 WE - 3 0 Operation mode v Fixed power - o + Off - Tnductive -

Scheduer 4 g WE - 16 0 ™ - 8 0 Operation mode Fixed power - 0 = off - Inductive ~

Scheduler 5 g TH - 16 0 FR - 8 0 Operation mode  » Fixed power - 0 s off - Inductive -

Scheduler 6 g FR - 15 0 MO - 3 0 Operation mode v Fixed power - o + Off - Tnductive -

Scheduler 7 ) oFF - 0 0 OFF - f] OFF [Mbogic

Scheduer8 OFF - 0 0 OFF - 0 0 OFF /Mdogic =

Scheduler 8 OFF - 0 0 OFF - 0 0 OFF [ Mogic -

Scheduler 10 1) R - 0 0 OFF - 0 0 OFF [Mdogic =

Scheduer 11 ) oFF - 0 0 oFF - 0 0 OFF [Mdogic =

Scheduler 12 OFF - 0 0 OFF - 0 0 OFF [ Mdogic -

Scheduler 13 OFF - ) 0 OFF - 0 0 OFF [ Modic -

Scheduler 14 OFF - 0 0 OFF - 0 0 OFF /Mdogic =

Scheduler 15 OFF - 0 0 OFF - 0 0 OFF [Mdogic

Scheduler 16 OFF - 0 0 OFF - 0 0 OFF /Mlogic =

Scheduler 17 OFF - 0 0 OFF - 0 0 OFF /Mdogic =

Scheduler 18 ) OFF - 0 0 OFF - 0 0 OFF [ Mogic -

Scheduler 19 OFF - ) 0 OFF - 0 0 OFF [ Modic -

Scheduler 20 OFF - 0 0 OFF - 0 0 OFF /Mdogic =

Scheduler 21 OFF - 0 0 OFF - 0 0 OFF [Mogic =

Scheduler 22 OFF - ) 0 OFF - 0 0 OFF [ Modic -

Scheduler 23 ) OFF - 0 0 OFF - 0 0 OFF /Mogic =

Scheduler 24 ) OFF - 0 0 OFF - 0 0 OFF [ Mogic -

Fallback values

Enable  Operation mode Battery source Qtvpe

] Auto, Mains Failre | [Battery Power Source = | [off -

Active powerSP  Reactive power SP  In/cap cosphi Cosphi SP

0 L T |mnductive - 0 =

This business has an ESS that supplies power if there is a mains failure during business hours. This is configured by
enabling the fallback values and selecting Auto. Mains Failure (AMF). On Mondays at 08h00, the ASC set points are
changed to make sure that the ESS charge is topped up (scheduler 1). The green block shows that this scheduler is
currently active.

To make sure that AMF is not activated if the power fails after business hours, schedulers 2 to 6 are used to change the
settings to fixed power, with the set point at 0. The mode shift parameter (7081) is also Mode shift off to stop the ASC from
changing to AMF during a mains failure. Finally, if there is a mains failure on a Monday morning while the ESS is being
topped up, M-Logic is used to change the ASC operation mode to AMF.

= Logic 1 If there is & mains failure and scheduler 1is active, then|change the ASC operation mode to AMF
A NOT Operator
¥ EventA [ Mains-Fail: Events » Delay (sec) 4 40 bor
> a0 AND
" Event B [] Cmd Scheduler 1 activ. 3 — — Output AMF: Modes b4
OR e
Event C [] Motused b4 Enable this rule

If the ASC operation mode or set points need to be changed at any time, the operator can do so. When the schedulers are
activated, they will still change the ASC mode and set points.

How it works

When each scheduler starts, the ASC changes its parameters according to the values configured for that scheduler. If a
scheduler ends and no other scheduler starts, if the fallback values are enabled, the ASC uses the fallback values to
change its parameters.

If their functions are different, two schedulers can run and be active on the same time. If two schedulers with the same
function are active at the same time, the scheduler with the higher number takes priority.
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Conflicting schedulers

L

Schedulers 10 and 20 are configured to be active at the same time, and both have the Operation mode function.
However, scheduler 10 is configured for Fixed power, while scheduler 20 is configured for Peak shaving.

Since there is a conflict, scheduler 20 takes priority, since it has a higher number. The ASC therefore only changes
the Operation mode set point to Peak shaving when the schedulers are activated.

717  M-Logic for storage

More information
See the Application notes, ASC 150 Storage M-Logic spreadsheet for a complete list of the M-Logic functions in

the ASC 150 Storage controller.

7171 Battery events

Events > Events - Battery

Power functionality OK
Energy functionality OK
Battery fully charged
Battery AC coupled selected
Battery DC coupled selected

Battery SOC parameter set [1-3]
selected

Battery Energy source selected
Battery Power source selected
P/Q mode active

V/f mode active

Droop mode active

Custom output [1-3] from ESS
Custom output from BMS

Mains charge parameter enabled
DG charge parameter enabled
PV charge parameter enabled

Boost charging activated

PDS spin. res. pct [1-2] selected

SOC Above or Equal to SOC Min

SOC Above or Equal to Threshold
[1-2]

SOC Above or Equal to SOC Max
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The power function is activated and the battery is assisting the plant.
The energy function is activated and the battery is leading the plant.
The SOC is at or above the maximum.

Parameter 17082 is AC-coupled battery.

Parameter 17082 is DC-coupled battery.

Parameter 17055 is SOC setting [#], and the ASC uses the corresponding set of
state-of-charge settings.

The energy function is activated and the battery is leading the plant.
The power function is activated and the battery is assisting the plant.
The ESS is running in grid-following mode.

The ESS is running in grid-forming mode.

The ESS is running in droop mode.

The ESS has activated custom output [#].

The BMS has activated the custom output.

Mains charging (parameter 17022) is Enabled.

DG charge mode (parameter 17033) is Enabled.

PV charging (parameter 17041) is Enabled.

The ASC is sending a command to the ESS to boost charging.

Parameter 17203 is PDS spinning reserve pct O[#], and the ASC uses the
corresponding PDS spinning reserve parameter.

The state of charge is at or above the minimum for the activated SOC settings
(parameter 17051/17061/17071).

The stage of charge is at or above threshold [#] for the activated SOC settings
(parameter 17053/17063/17073 or 17054/17064/17074).

The state of charge is at or above the maximum for the activated SOC settings
(parameter 17052/17062/17072).
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717.2 Battery commands

Output > Command Battery

The ASC activates a custom function in the ESS protocol. For example, this command

m in E . . .
Custom input to ESS could activates a low ripple current charging mode.

Reset Power Functionality The ASC resets its use of the power function.

Set Power Functionality The ASC ignores the SOC thresholds history and uses the power function.
Reset Energy Functionality The ASC resets its use of the energy function.
Set Energy Functionality The ASC ignores the SOC thresholds history and uses the energy function.
Set AC Coupling Parameter 17082 is changed to AC-coupled battery.
Set DC Coupling Parameter 17082 is changed to DC-coupled battery.

Parameter 17055 is changed to SOC setting [#], so that the ASC uses the
corresponding set of state-of-charge settings.

Set SOC setting [1-3]
Set Battery mode - Energy Source Parameter 17081 is changed to Battery energy source (plant-leading).
Set Battery mode - Power Source
Request ESS to Sync MB (Tesla)

Request ESS to Open MB (Tesla)

Parameter 17081 is changed to Battery power source (plant assist).

For the Tesla protocol, the ASC requests the ESS to synchronise to the mains breaker.
For the Tesla protocol, the ASC requests the ESS to open the mains breaker.

Enable mains charge parameter Mains charging (parameter 17022) is changed to Enabled.

Disable mains charge parameter Mains charging (parameter 17022) is changed to Not enabled.

Enable DG charge parameter
Disable DG charge parameter
Enable PV charge parameter

Disable PV charge parameter
Force BMS Shutdown

Set mode to Droop

Set mode to P/Q

Set mode to V/f

Freeze charging

Freeze discharging

Force charging
Force discharging
Ack. alarms on ESS
Ack. alarms on BMS

Ack. alarms on PDS

Request boost charging

PDS spin. res. set pct [1-2]
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DG charge mode (parameter 17033) is changed to Enabled.

DG charge mode (parameter 17033) is changed to Not enabled.
PV charging (parameter 17041) is changed to Enabled.

PV charging (parameter 17041) is changed to Not enabled.

The ASC sends a command to the BMS to shut down.

The ESS runs in droop mode.

The ESS runs in grid-following mode.

The ESS runs in grid-forming mode.

The ASC keeps the charging set point for the ESS constant while this command is
active.

The ASC keeps the discharging set point for the ESS constant while this command is
active.

The ASC sends a charging set point to the ESS while this command is active.
The ASC sends a discharging set point to the ESS while this command is active.
The ASC sends a command to the ESS to acknowledge the alarms.

The ASC sends a command to the BMS to acknowledge the alarms.

The ASC sends a command to the PDS to acknowledge the alarms.

For supported systems, the ASC sends a command to the ESS to activate boost
charging while this command is active.

Parameter 17203 is changed to PDS Spinning reserve pct 0[#], so that the ASC uses
the corresponding PDS spinning reserve parameter.
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718 Additional functions

7181 Electrical data monitoring

In the utility software, under Application supervision, select Electrical Data 4 to open the Electrical Data window.

) Electrical Data = O x
3 1o B
[ Electrical data for Battery (ASC 150 Storage)

Summary | UEBS | fESS I P Q 5 |I-bb f-bb [

L2 400 ¥

1 50,00 Hz

11 768 a

P total 480 kW

Q total et kevar

S total 533 kWA

PF 0,90

Cosphi _tI,BD

Close

718.2 Allow PCS to inhibit MB, TB, or ESB opening

The ASC lets the PCS delay the MB, TB, or ESB opening sequence until the PCS has the required grid mode active. If
required, you can use parameter 7086 to disable this function.

NOTE During a mains failure, this function does not delay the MB, TB, or ESB opening sequence.

Breakers > ESS inhibit MB/TB

S [ S S

7086 Inhibit MB/TB open Not enabled, Enabled Enabled

718.3 Unsupported application alarm

The ASC 150 Storage controller has configuration limitations. If a configuration rule is broken, the controller activates the
Unsupported application alarm. The alarm value shows which rule was broken. You can see the alarm value in the alarm log
in the utility software.

Alarm value | Configuration rule

For a single storage controller, the application includes an energy storage system breaker, a mains breaker,
19 and external generators.

e The ASC cannot synchronise to the busbar in this configuration.
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Alarm value | Configuration rule

o |If there is no energy storage system breaker, the unsupported application alarm is not activated.

20

21

22

32
38
39
40
41

The ASC controller must have option S3 (extended software package) or S4 (premium software package).

For a single storage controller with option S3 (extended software package), there is a mains connection on
the application configuration diagram.

For a single ASC controller with option S3 (extended software package), the mains breaker open and close

relays are configured.

If more than one mains is connected, the ASC controller cannot control the mains breaker.
For open PMS, the plant can only have one mains connection (external mains or AGC mains).
For open PMS, only one controller can be connected to an external mains.

For an open PMS application, Diesel gen cannot be included as a power source.

For an open PMS application, bus tie breakers are not allowed.

Alarm log example

=

TAT
Event log TimeStamp | Line Text
F 20230814 13:10:48.45 | 5|CAN D 1P WISSNG [
2023-09-14 13:10:48.45 | 6|CAN ID 33P MISSING ]
2023-09-14 13:10 43115' 7 |Miss. all units. 7533
Monitoring 2 |l2023-00-14 121048 15| s|any 06 missing 7838
PO e 2023-08-14 13:10:48.115 | 9| Any BTE miss. 7871
2023-08-14 13:10:48.415 | 10/57833 pos fai 2420
Alarms 2023-09-14 13:11:40.115 | 1 [
Logs
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]
o
0
0
0
o

o

0
o
0
0
0
o

o

clolelo o|ls

o

clolelo o|ls

o

0

o

]
o
0
0
0
o

o

0

0

o

]
o
0
0
0
o

o

0
o
0
0
0
o

o

0

0

0

Channel PPower QPower PF PV U1 PV UZ PV U3 PV PVIZ PV I3 PV F Bus U1 Bus U2 Bus U3 Bus F Multiinput 20 Multiinput 21 Multiinput 22 Mutlti input 23 Alarm value

0|0
00
00
0/0
0/0
0/0

oo
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8. General functions

8.1 Introduction

This chapter describes the general functions for AGC 150 and ASC 150. For ASC 150, replace references to generator with

ESS.

8.2 Password

The controller has three password levels that can be configured on the controller or from the utility software. Parameter
settings cannot be changed with a lower ranking password, but are shown on the display.

Parameters

Basic settings > Controller settings > Password

Customer
Parameter m Range m access Service access | Master access

Customer

00001 to

om password 32000 2000
Service 00001 to
mz password 32000 2001 i i
Master 00001 to
Sl password 32000 2002 = > d

With the utility software it is possible to protect each parameter with a specific password level. Enter the parameter and
select the correct password level.

uf} Parameter "Customer password” (Channel 9111) b4

| set paint:
2000
1 | 32000
| Password level : service b
Enable
High Alarm

Inverse proportional

Auto acknowledge

did Write

The password level can also be changed from the parameter view in the Level column:
1. Right-click the appropriate field in the Level column.
2. Select Change access level.
3. Select the required access level.
e Customer
e Service
¢ Master

You can see and edit permissions in the utility software on the Tools > Permissions page.
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8.3 AC measurement systems

The controller is designed for measurement of voltages in systems with nominal voltages between 100 and 690 V AC. The
AC system can be three-phase, single-phase, or split phase.

More information
See the Installation instructions for how to wire the different systems.

/\ CAUTION

ﬁ Incorrect configuration is dangerous
Configure the correct AC configuration. If in doubt, contact the switchboard manufacturer for information.

Basic settings > Measurement setup > Wiring connection > AC configuration

N S ™ S

3 phase 3W4
3 phase 3W3
9131 AC configuration 2 phase L1/L3* 3 phase 3W4
2 phase L1/L2*
1 phase L1*

3 phase 3W4

9132 AC configuration BB 3 phase 3W3

3 phase 3W4

NOTE * If this is selected, the same system is used for the busbar, and parameter 9132 is disabled.

8.31 Three-phase system

The three-phase system is the default setting for the controller. When this is used, all three phases must be connected to
the controller.

The following configuration is required for three-phase measuring.

Basic settings > Nominal settings > Voltage > ESS nominal U

Unowm- Phase-phase voltage
of the source. For example,
for a 400/230 V AC system,
use 400 V AC.

6004 Nom. U 1 100 to 25000 V 400 V

Basic settings > Measurement setup > Voltage transformer > ESS VT

6041 ES primary U 100 to 25000 V 400V Primary VT
6042 ES secondary U 100 to 690 V 400 V Secondary VT

Basic settings > Nominal settings > Voltage > Busbar nominal U

6053 BB nominal U 1 100 to 25000 V 400 V Unowm
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Basic settings > Measurement setup > Voltage transformer > Busbar VT

6051 BB primary U 1 100 to 25000 V 400V Primary VT
6052 BB secondary U 1 100 to 690 V 400 V Secondary VT

NOTE The controller has two sets of busbar transformer settings, which can be enabled individually in this measurement
system.

8.3.2 Split-phase system
The split-phase system is a special application, where two phases and neutral are connected to the controller. The

controller shows phases L1 and L2/L3 in the display. The phase angle between L1 and L3 is 180 °. Split-phase is possible
between L1-L2 or L1-L3.

The following configuration is required for the split phase measuring (example 240/120 V AC).

Basic settings > Nominal settings > Voltage > ESS nominal U

6004 Nom. U 1 100 to 25000 V Unowm (120 V AC)

Basic settings > Measurement setup > Voltage transformer > ESS VT

6041 ES primary U 100 to 25000 V Unowm
6042 ES secondary U 100 to 690 V Unowm

Basic settings > Nominal settings > Voltage > Busbar nominal U

6053 BB nominal U 1 100 to 25000 V Unowm

Basic settings > Measurement setup > Voltage transformer > Busbar VT

6051 BB primary U 1 100 to 25000 V Unom
6052 BB secondary U 1 100 to 690 V UnoMm

The measurement U 31 shows 240 V AC. The voltage alarm set points refer to the nominal voltage 120 V AC, and U 3|4
does not activate any alarm.

NOTE The controller has two sets of busbar transformer settings, which can be enabled individually in this measurement
system.

8.3.3 Single-phase system
The single-phase system consists of one phase and the neutral.

The following configuration is required for the single-phase measuring.
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Basic settings > Nominal settings > Voltage > ESS nominal U

Phase-neutral voltage of the
6004 Nom. U 1 100 to 25000 V source. For example, for a 230
VAC system, use 230 V AC.

Basic settings > Measurement setup > Voltage transformer > ESS VT

6041 ES primary U 100 to 25000 V Unom x V3
6042 ES secondary U 100 to 690 V Unom X V3

Basic settings > Nominal settings > Voltage > Busbar nominal U

6053 BB nominal U 1 100 to 25000 V Unom x V3

Basic settings > Measurement setup > Voltage transformer > Busbar VT

6051 BB primary U 1 100 to 25000 V Unom X V3
6052 BB second. U 1 100 to 690 V Unom X V3

NOTE The voltage alarms refer to Uyowm (for example, 230 V AC).
NOTE The controller has two sets of busbar transformer settings, which can be enabled individually in this measurement
system.

8.3.4 AC measurement averaging

You can use the utility software to set up averaging for a number of AC measurements. The averaged values are then
shown on the display unit and in the Modbus values. However, the controller continues to use real-time measurements.

In the utility software, under I/O & Hardware setup, select the AC meas AVG tab. For each measurement, you can select no
averaging (0 ms), averages calculated over 200 ms, or averages calculated over 800 ms.
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DO 5-18

DC meas AVG  ACmeas AVG | Ext, P/Q sources 1

AC averaging
Setup for averaging AC measurements:

Monitoring % u,I1,F, P, Q, 5 FF
Settings: Omsec, 200msec, 300msec
Application supervisian
Alarms TR 243
Logs Current (I) OFF
Inputs/Outputs Frequency (F) OFF
Trending Active power (P) OFF
Reactive power () OFF
Configuration # Apparent power (5) OFF

Application configuration

Parameters

I'0 & Hardware setup |

8.4

Nominal settings

The controller has four sets of nominal settings for the ESS and two sets for the busbar. The four sets of nominal ESS
settings can be individually configured.

Alternative configuration > ESS nominal settings

e e S " S

6007

Enable nom. set

Switch between the nominal settings
You can use the following to switch between the four sets of nominal settings:

Nominal setting [1 to 4]

Nominal setting 1

1. Digital input: M-Logic is used when a digital input is needed to switch between the four sets of nominal settings. Select
the required input among the input events, and select the nominal settings in the outputs. For example:

M-ogic |AQP 2-1D1 | AOP 2-1D2 | AGP 2-1D3 | AOP 2-ID4 | AOP 2 -ID5

E]

HY 4 »

I

HY «4)p»

Logic 1

EventA

Event B

Event C

Logic 2

EventA

Event B

Event C

|D|grta| input 23 on activates parameter set 1

NOT Operator
|:| |D|g‘ Input 23! Inputs x |

OR ~
[l |Nutusad x|

OR ~
|:| |Nutusad x|

Delay (sec.) |4 a0 » >|

Output |sEt parameter 1: Command Paramets| 3¢ |

Enable this rule

Digital input 23 off activates parameter set 2

NOT Operator
|Dig‘ Input 23: Inputs b4 |

CR £
O |Nntused x|

CR £
|:| |Nutusad x|
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2. AOP: M-Logic is used when the AOP is used to switch between the four sets of nominal settings. Select the required
AOP button among the input events, and select the nominal settings in the outputs. For example:

AOP 2 - ID1 (Button T) |Acﬁvate parameter set 1
= Line 1 ‘AOP button 7 activates parameter set 1 ‘
A NOT Operator
v Event A | |But'b0n: AOP Buttons » | Delay (sec.) | 440 Hr ‘
| 2 oR ~
L] Event B O |Nut used b4 | — Output |Sat parameter 1: Command Parame| 3 ‘
0OR w
Event C |:| |Nmused b 4 | Enable this rule
AOP 2 - ID1 (Button 8) |Ac‘tivate parameter set 2
= Line 1 ‘AOP butten & activates parameter set 2 ‘
A NOT Operator
b Event A |:| |But'b0n: ACP Buttons » | Delay (sec.) | 440 HiE ‘
> oR -
L] Event B |:| |Nul used x | — Output |5&1 parameter 2: Command Parame| 3 ‘
OR ~
Event C [l |Nutu5ed b 4 | Enable this rule

3. Menu settings: On the controller or with the utility software.

8.41 Default nominal settings

The default nominal settings are settings 1. To use another set of nominal settings, use the parameters under Alternative

configuration.

Basic settings > Nominal settings > Voltage > ESS nominal U

e S S " S

6004 Nom. U 1 100 to 25000 V 400 V

Basic settings > Nominal settings > Voltage > Busbar nominal U

e S " S

6053 BB nominal U 1 100 to 25000 V 400 V

Basic settings > Nominal settings > Current > 3 phase nominal

e S S " S

6003 Nom. | 1 0 to 9000 A 867 A

Basic settings > Nominal settings > Current > 4th CT nominal

e S S " S

6007 Nom. | E/N/M 1 0 to 9000 A 867 A

Basic settings > Nominal settings > Frequency

e S " S

6001 Nom. f 1 48.0 t0 62.0 Hz 50 Hz

Basic settings > Nominal settings > Power > 3 phase nominal

e S S " S

6002 Nom. P 1 10 to 20000 kW 480 kW
6005 Nom. Q 1 10 to 20000 kvar 480 kvar
6006 Nom. S 1 10 to 20000 kVA 480 kVA
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Basic settings > Nominal settings > Power > 4th

e S S " S

6055 4th CT nom. P 1 10 to 9000 kW 480 kW

8.4.2 Scaling

For applications above 25000 V and below 100 V, adjust the input range to match the actual value of the primary voltage
transformer.

Changing the voltage scaling also affects the nominal power scaling.

Basic settings > Measurement setup > Scaling

oot Text—[Range—Losmut s

10 to 2500 V 10 to 2500 V: This is recommended for power sources up to 150
9031 Scalin 100 to 25000 V 100 to 25000 kVA. The nominal power must be less than 900 kW.
9 10 to 160000V V 100 to 25000 V: This is recommended for power sources over 150
0.4 to 75000 V kVA.
NOTICE

Incorrect configuration is dangerous

Correct all nominal values and the primary VT settings after the scaling (parameter 9030) is changed.

8.5 Step-up and step-down transformers
8.5.1 Step-up transformer

In certain cases, the use of a battery with step-up transformer (called a block) is required. This may be to adapt to the
closest grid voltage or to step up the voltage to minimise the losses in cables and also to bring down the cable size.
Applications that need a step-up transformer are supported by the controller.

The available functions are:

1. Synchronising with or without phase angle compensation
2. Voltage measurement displayed

3. Battery protections

4. Busbar protections

Typically, the synchronising breaker is on the high voltage (HV) side, and there is no breaker (or only a manually operated
one) on the low voltage (LV) side. In some applications, the breaker could also be placed on the LV side. This does not
influence the setting in the controller, as long as the breaker and the step-up transformer are both placed between the
measuring points used by the controller. The measuring points are shown as black dots.

Battery-transformer block, breaker on LV side

— [ ) .
- \ / :
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Battery-transformer block, breaker on HV side

. [ .
® \ S —

The phase angle compensation would not be an issue if there was no phase angle shift across the step-up transformer, but
in many cases there is. In Europe, the phase angle shift is described using the vector group description. Instead of vector
group, this could also be called clock notation or phase shift.

NOTE When voltage measurement transformers are used, these must be included in the total phase angle compensation.

Example

A 10000 V/400 V step-up transformer is installed after a battery with the nominal voltage of 400 V. The nominal voltage of

the busbar is 10000 V. Now, the voltage of the busbar is 10500 V. The battery is running 400 V before synchronising starts,
but when attempting to synchronise, the voltage set point will be changed to: Ugys-measurep - Usar-nom/Usus-nom = 10500 -
400/10000 = 420V

8.5.2 Vector group for step-up transformer

Vector group definition
The vector group is defined by two letters and a number:
e The first letter is an upper case D or Y, defining whether the HV side windings are in Delta or Wye configuration.

« The second letter is a lower case d, y or z, defining whether the LV side windings are in delta, wye or zigzag
configuration.

« The number is the vector group number, defining the phase angle shift between HV and LV side of the step-up
transformer. The number is an expression of the LV side lag compared to the HV side voltage. The number is an
expression of the lag angle divided by 30 °.

Example
Dy11 = HV side: Delta, LV side: Wye, vector group 11: Phase shift = 11x (-30) = -330 °.

Typical vector groups

0 0 0° 0°

1 1 -30° 30°
2 2 -60 ° 60 °
4 4 -120 ° 120 °
5 5 -150 ° 150 °
6 6 -180 °/180 ° 180 °
7 7 150 ° 210 °
8 8 120 ° 240 °
10 10 60 ° 300°
1 1 30° 330°
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Synchronisation > Angle offset

oot ame—————JRange——Jos|

Angle compensation for busbar parameter set 1 (selected

9141 Angle comp. BB/ESS1 -179.0t0179.0° 0.0 in parameter 6054)

Angle compensation for busbar parameter set 2 (selected

9142 Angle comp. BB/ESS 2 -179.0t0179.0 ° 0.0 e e =)

Vector group O
The phase angle shift is 0 ° (parameter setting: 0 °).

YyO example
HV side (generator) side
1L1

PP

1L1 to 211 phase angleis O °.

Vector group 1
The phase angle shift is -30 ° (parameter setting: 30 °).

Dy1 example

HV side V (generator) side

1L1 to 2L1 phase angle is -30 °.

Vector group 11
The phase angle shift is 11 x (-30) = -330/+30 ° (parameter setting: -30 °).

Dy11 example
HV side V (generator) side
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1L1 to 2L1 phase angle is -330/+30 °.

Vector group 6
The phase angle shift is 6 x 30 = 180 ° (parameter setting: 180 °).

Yy6 example

HV side LV (generator) side

1L1 212 213

1L3 1L2 21

1L1 to 2L1 phase angle is -180/+180 °.

Wiring
o o T LV Hy ESB Busbar 4 4
+ — 5 212 / \ 1L2
o |23 \ )/ 13
—
ASC 150 |63|64|65| |67|68|69|

« The wiring shown in the diagram should always be used when the controller is used for an energy storage system.
e Select 179 ° in parameter 9141 when vector group 6 is used.

Comparison table between different terminologies

Vector group | Clock notation m LV lag degrees compared to HV | LV side lagging | LV side leading
0 0 0° 0° 0°

1 1 -30° 30° 30°
2 2 -60 ° 60 ° 60 °
4 4 -120 ° 120 ° 120 °
5 ® -150 °© 150 ° 150 °
6 6 -180 °/180 ° 180 ° 180 ° 180 °
7 7 150 ° 210° 150 °
8 8 120 ° 240 ° 120 °
10 10 60 ° 300° 60 °
1 1 30° 330° 30°

Table to read parameter 9141 compared to a step-up transformer

Vector group Step-up transformer types Parameter 9141

0 YyO0, DdO, Dz0 0°

1 Yd1, Dy1, Yz1 30°
2 Dd2, Dz2 60 °
4 Dd4, Dz4 120 °
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Vector group Step-up transformer types Parameter 9141

5 Yd5, Dy5, Yz5
6 Yy6, Dd6, Dz6
7 Yd7, Dy7, Yz7
8 Dd8, Dz8

10 Dd10, Dz10
1 Yd11, Dy11, Yz11

150 °
180 °
-150 °
-120 °
-60 °
-30°

NOTE DEIF does not take responsibility for the compensation being correct. Before closing the breaker, always validate

that systems are aligned.

The settings shown in the table above do not include any phase angle shift made by measurement transformers.

The settings shown in the table above are not correct if a step-down transformer is used (see Setup of step-down

and measurement transformers).

8.5.3 Setup of step-up and measurement transformers

If the HV side of the transformer transforms the voltage up to a voltage level higher than 690 V AC, you must use
measurement transformers. Set up all these parameters from the utility software.

Example

The transformer is a Dz4 step-up transformer with nominal
settings of 10/400 V. The energy storage system (ESS) has
a nominal voltage of 400 V, a nominal current of 250 A and a
nominal power of 140 kW. The measurement transformer
has a nominal voltage of 10/100 V and no phase angle twist.
The nominal voltage of the busbar (BB) is 10000 V.

Since the ESS nominal voltage is 400 V, there is no need for
a voltage measurement transformer on the LV side in this
example. The controller can handle up to 690 V, but current
transformers must still be set up on the LV side.

In this example, the current transformers have a nominal
current of 300/5 A. Because the step-up transformer is a
Dz4, there is a phase angle twist of -120 °.

Busbar 10 kV

Dz4
10/0.4 kV
400 VAC
direct input
 —

oo ()

+ —-| C>
—
 —

U= 400V
lss= 250 A

Parameters for step-up and measurement transformers example

e - S 7

Basic settings > Nominal settings > Current > 3 phase

Measurement
transformer
10/0.1 kV

Current transformer

300/5A

6002 . ESS nominal power 140
nominal
Basic settings > Nominal settings > Power > 3 phase .

6003 . ESS nominal current 250
nominal
Basic settings > Nominal settings > Voltage > ESS .

6004 ESS nominal voltage 400

nominal U
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6041 Basic settings > Measurement setup > Voltage ESSvoHagetranﬁbrmer 400
transformer > ESS VT > ES primary U primary side

6042 Basic settings > Measurement setup > Voltage ESSvoHagetranﬁbrmer 400
transformer > ESS VT > ES secondary U secondary side

6043 Basic settings > Measurement setup > Current ESS current transformer 300
transformer > 3 phase CT > ES Primary I primary side

6044 Basic settings > Measurement setup > Current ESS current transformer 5
transformer > 3 phase CT > ES Secondary I secondary side

6051 Basic settings > Measurement setup > Voltage Busbar voltage transformer 10000
transformer > Busbar VT > BB primary U 1 primary side

6052 Basic settings > Measurement setup > Voltage Busbar voltage transformer 100
transformer > Busbar VT > BB second. U 1 secondary side

Basic settings > Nominal settings > Voltage > Busbar .
6053 Busbar nominal voltage 10000

nominal U

Phase angle compensation BB/

9141 Synchronisation > Angle offset > Angle comp. BB/ESS 1 ESS

120 °

The controller can handle nominal voltage levels between 100 and 690 V. If the voltage level in the application is higher or
lower, you must use measurement transformers to transform the voltage so that it is between 100 and 690 V.

8.5.4 Vector group for step-down transformer

In some applications, a step-down transformer can also be used. This could be to transform a grid voltage down, so the
load can handle the voltage level. The controller is able to synchronise the busbar with the mains, even if there is a step-
down transformer with a phase angle shift. The transformer must be between the measuring points for the controller.

If a step-down transformer is used, these settings must be set in parameter 9141 to compensate the phase angle shift.

Vector group Step-down transformer types Parameter 9141

0 Yy0, DdO, Dz0 0°

1 Yd1, Dy1, Yz1 -30°
2 Dd2, Dz2 -60 °
4 Dd4, Dz4 -120 °
5 Yd5, Dy5, Yz5 -150 °
6 Yy6, Dd6, Dz6 180 °
7 Yd7, Dy7, Yz7 150 °
8 Dd8, Dz8 120 °
10 Dd10, Dz10 60 °

17 Yd11, Dy, Yz11 30°

8.5.5 Setup of step-down and measurement transformers

If the HV side of the transformer has a voltage level higher than 690 V AC, measurement transformers are needed. In this
example, the HV side is 690 V, and therefore there is no need for a measurement transformer. The step-down transformer
can have a phase angle twist that needs to be compensated for.
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Example

The transformer is a Dy1 step-down transformer with
nominal settings of 690/400 V. The ESS has a nominal
voltage of 690 V, a nominal current of 500 A and a nominal
power of 480 kW. There is no measurement transformer in
this application, because the controller can measure the
voltage levels directly. The nominal voltage of the busbar
(BB) is 400 V.

Current transformers are required. In this example, the
current transformers have a nominal current of 500/1 A. The
step-down transformer is a Dy1, and there is a phase angle
twist of +30 °.

Busbar 0.4 kV

Dy1
690/400 V

400 V

690 VAC
direct input

Current transformer
500/1 A

Parameters for step-down and measurement transformers example

e - S 7

6002

6003

6004

6041

6042

6043

6044

6051

6052

6053

9141

Basic settings > Nominal settings > Current > 3 phase

nominal

Basic settings > Nominal settings > Power > 3 phase

nominal

Basic settings > Nominal settings > Voltage > ESS

nominal U

Basic settings > Measurement setup > Voltage
transformer > ESS VT > ESS primary U

Basic settings > Measurement setup > Voltage
transformer > ESS VT > ESS secondary U

Basic settings > Measurement setup > Current
transformer > 3 phase CT > ES primary I

Basic settings > Measurement setup > Current
transformer > 3 phase CT > ES secondary I

Basic settings > Measurement setup > Voltage
transformer > Busbar VT > BB primary U 1

Basic settings > Measurement setup > Voltage
transformer > Busbar VT > BB second. U 1

Basic settings > Nominal settings > Voltage > Busbar

nominal U

Synchronisation > Angle offset > Angle comp. BB/ESS 1
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ESS nominal power

ESS nominal current

ESS nominal voltage
ESS voltage transformer
primary side

ESS voltage transformer
secondary side

ESS current transformer
primary side

ESS current transformer
secondary side

Busbar voltage transformer
primary side

Busbar voltage transformer
secondary side

Busbar nominal voltage

Phase angle compensation
BB/G 1

480

500

690

690

690

500

400

400

400

-30°
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8.6 Breakers
8.6.1 Breaker types

There are five breaker type settings. Set the breaker type with the utility software under Application configuration.

More information
See Utility software for how to set up applications.

Continuous NE and Continuous ND
Continuous NE is a normally energised signal, and Continuous ND is a hormally de-energised signal. These settings are

usually used in combination with a contactor.

The controller only uses the Close breaker output:

e Closed: This closes the contactor.
e Open: This opens the contactor.

The Open breaker output can be configured for another function.

Pulse
This setting is usually used in combination with a circuit breaker. The controller uses these outputs:

« To close the circuit breaker, the Close breaker output is activated (until there is breaker close feedback).
« To open the circuit breaker, the Open breaker output is activated (until there is breaker open feedback).

External/ATS no control
This setting is used to show the position of the breaker, but the breaker is not controlled by the controller.

Compact
This setting is usually used in combination with a direct controlled motor driven breaker. The controller uses these outputs:

o The Close breaker output closes briefly to close the compact breaker.

« The Open breaker output closes to open the compact breaker. The output stays closed long enough to recharge the
breaker.

If the compact breaker is tripped externally, it is recharged automatically before next closing.

8.6.2 Breaker spring load time

To avoid breaker close failures in situations where the breaker close command is given before the breaker spring has been
loaded, the spring load time can be adjusted.

Principle

You could have a close failure if:

1. The ESSisin AUTO mode, the Auto start/stop input is active, the ESS is running, and the ESB is closed.
2. The Auto start/stop input is deactivated, the stop sequence is executed, and the ESB is opened.

3. If the Auto start/stop input is activated again before the stop sequence is finished, the controller activates an ESB close
failure, since the ESB needs time to load the spring before it is ready to close.

The diagram shows an example where a single ESS in island mode is controlled by the Auto start/stop input.
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Breaker

Auto start/stop

<«+— Spring load time —»

* When the Auto start/stop input deactivates, the breaker opens.

e The Auto start/stop is re-activated immediately after the breaker has opened, for example by the operator using a
switch in the switchboard.

« The controller waits a while before sending the close signal again, because the spring load time must expire.

Ensuring time to reload

If the breaker needs time to reload the spring after it has opened, the controller can take this delay into account. This can
be controlled through timers in the controller or through digital feedbacks from the breaker, depending on the breaker type:

1. Timer-controlled. A load time set point for breakers with no feedback indicating that the spring is loaded. After the
breaker has been opened it will not be allowed to close again before the delay has expired. When the timer is running,
the remaining time is shown in the display.

2. Digital input. A configurable input is used for feedback from the breaker. After the breaker has been opened it cannot
close before the configured inputs are active.

If both a timer and breaker feedbacks are used, both requirements must be met before the breaker is allowed to close.

8.6.3 Breaker position failure

The breaker position failure alarm is activated if a controller has no breaker position feedback, or if both feedbacks from the
breaker are high.

When a controller has a breaker position failure, it informs the other controllers in the application. The system then blocks
the section with the breaker position failure. Sections that are not affected by the breaker position failure can continue to
operate.

You can assign a fail class to try to trip the faulty breaker when the controller discovers a breaker position failure.
8.7 M-Logic
The main purpose of M-Logic is to give the operator/designer more flexibility.

M-Logic is used to execute different commands at predefined conditions. M-Logic is not a PLC but substitutes one, if only
very simple commands are needed.

M-Logic is a simple tool based on logic events. One or more input conditions are defined, and at the activation of those
inputs, the defined output will occur. A great variety of inputs can be selected, such as digital inputs, alarm conditions and
running conditions. A variety of the outputs can also be selected, such as relay outputs, change of modes.

You can configure M-Logic in the utility software.
8.71 General shortcuts

You can configure your own shortcuts with M-Logic in the utility software. You can see the configured shortcuts when you

push the Shortcut button and select General shortcuts. If you have not configured a shortcut, then the General
shortcuts menu is empty.
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For a pulse shortcut, the command is sent each time you select the shortcut and press OK in the display menu.
For a switch shortcut, the switch is toggled (on/off) each time you select the shortcut.
Use the Translations interface to rename the shortcut.

Example of shortcut pulse

Logic 1 ‘Shortcut to reset horn |
NOT Operator
EventA [l |Shorbcut - Pulse 1: Shortcut - Pulse x | Delay (sec.) | 440 I3 |
OR £V
Event B |:| |Nut used b4 | — Output |Raset horn: Command » |
OR £V
EventC O |Nutu5ed x| Enable this rule
Rename SC Pulse 1 to Reset horn.
Example of shortcut switch
Logic 2 |5nuncut to select parameter set 1 |
NOT Operator
EventA |:| ‘Shnrtcut - Switch 2: Shortcut - Switch | 3¢ ‘ Delay (sec.) | 4|40 LIN3 |
OR "
Event B |:| ‘Nut used x ‘ — Output |Se1 parameter 1: Command Parameter set | 3¢ |
OR ~
Event C O ot used x| Enable this rule
Logic 3 Shortcut to select parameter set 2 |
NOT Operator
EventA ‘Shorbcut - Switch 2: Shortcut - Switch | 3 ‘ Delay (sec.) | 440 LS |
OR w
Event B O ‘Nut uzed b4 ‘ — Output |Set parameter 2: Command Parameter set | 3 |
OR w
Event C O ‘Not used x ‘ Enable this rule

Rename SC Switch 2 on to Use parameter set 1. Rename SC Switch 2 off to Use parameter set 2.

8.7.2 Oneshots

T S

The oneshot is activated for a short time (about 100 ms) when the logic is true. If the
Oneshot set [1-16] logic remains true, the oneshot is not activated again. When the logic is false, the
function is reset.

Logic —|

Oneshot output ] ]

Oneshots

T ™
Oneshot output [1-16] The event is active when the oneshot output is activated.
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8.8 Timers and counters

8.81 Command timers

Command timers are used to execute a command at a specific time. For example, to start and stop the genset automatically
at specific times on certain weekdays. In AUTO mode, this function is available in island operation, load take-over, mains
power export, and fixed power operation.

Up to four command timers can be configured with M-Logic. Each command timer can be set for the following time periods:

Individual days (MO, TU, WE, TH, FR, SA, SU)
MO, TU, WE, TH

MO, TU, WE, TH, FR

MO, TU, WE, TH, FR, SA, SU

SA, SU

To start in AUTO mode, the Auto start/stop command can be programmed in M-Logic or in the input settings. The time-
dependent commands are flags that are activated when the command timer is in the active period.

8.8.2 USW counters

You can view and adjust a number of counters using the USW. Click the X icon to open the counters window.

ASC counters example

i#) Counters — O =
Hd % %9 LB

Operations | Running haours EI'IEFEW ReEnergy | Gensets | Battery | BB: Energy | BB: ReEnergy
Export total a kwh

Expart year a kwWh

Export month a kMWh

Export week a kMh

Export day a kwh

Import total a kWh

Import year 0 kwh

Impart month Q0 kwh

Import week a0 kwh

Import day a kwh

The Import counters show the ESS charged energy, while the Export counters show the ESS discharged energy.

Operations Breaker operations

Running hours ESS running hours
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Energy Energy to/from the ESS

ReEnergy Reactive energy to/from the ESS

Gensets Energy from the gensets

Battery Counters for each state of charge threshold
BB: Energy Energy to/from the mains

BB: ReEnergy Reactive energy to/from the mains

8.9 Interfaces
8.9.1 Additional operator panel, AOP-2

The AOP-2 is an additional operator panel that can be connected to the controller using a CAN bus communication port. It
can be used as an interface to the controller for indication of status and alarms together, and with buttons for, for example,
alarm acknowledge and mode selection.

The configurable LEDs are named 1 to 16, and the buttons are named 1 to 8.

CAN Node ID configuration
The CAN Node ID for the AOP-2 can be set to 1-9:

1. Press buttons 7 and 8 simultaneously to activate the CAN ID change menu. The LED for the present CAN ID number is
ON, and LED 16 is flashing.

2. Use button 7 (increase) and button 8 (decrease) to change the CAN ID according to the table below.
3. Press button 6 to save the CAN ID and return to normal operation.

CANID Indication of CAN ID selection

0 LED 16 flashes (CAN bus OFF)
1 LED 1 ON.

LED 16 flashes (default value).
2 LED 2 ON.

LED 16 flashes.
3 LED 3 ON.

LED 16 flashes.
4 LED 4 ON.

LED 16 flashes.
5 LED 5 ON.

LED 16 flashes.
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Programming
Use the utility software to program the AOP-2. See the Help in the utility software.

8.9.2 Access lock

With the access lock on, the operator cannot change controller parameters or running modes. The input to be used for the
access lock function is defined in the utility software.

Access lock is typically activated from a key switch installed behind the door of the switchboard cabinet. As soon as access
lock is activated, changes from the display cannot be made.

Access lock only locks the display and does not lock any AOP or digital input. AOP can be locked by using M-Logic. It is still
possible to read all parameters, timers and the state of inputs in the service menu.

You can read alarms, but not acknowledge them when access lock is activated. Nothing can be changed from the display.

This function is ideal for rental or critical equipment. The operator cannot change anything. If there is an AOP-2, the
operator is still able to change up to 8 different predefined things.

NOTE The Stop button is not active in MANUAL mode when the access lock is activated. For safety reasons, an
emergency stop switch is recommended.

8.9.3 Language selection

The controller can show several languages. The default master language is English, which cannot be changed. Different
languages can be configured with the utility software.

Basic settings > Controller settings > Language

e S S " S

English

6081 Language selection Language [1 to 10]

English

8.10 RRCR external set point control

The grid can use a Radio Ripple Control Receiver (RRCR) for load management. The ASC can use the RRCR signals for
power and reactive power regulation.

You can use four binary inputs (from an external RRCR) to configure 16 signal combinations. Each of the 16 signal
combinations can used for a set point for Power, and a set point for Reactive Power or cos phi.

You can also make combined set points, for example, Power and Reactive Power, using the same inputs.

You can use four relay outputs to configure 16 signal combinations for communication with the inverters. These outputs can
only be used to represent the Power set point.

More information
See RRCR configuration in the AGC-4 Mk Il Designer's handbook for how to use the utility software to configure
RRCR.
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9. AC protections

9.1 About protections

9.11 Protections in general
All protection set points are a percentage of the nominal values.

For most of the protections a set point and time delay is selected. When the timer runs out, the output is activated. The
operate time is the delay setting + the reaction time.

When setting up the controller, the measuring class of the controller and an adequate safety margin has to be taken into

consideration, for example:

« A power generation system must not reconnect to a network when the voltage is < 85 % of Uyom 0 % or > 110 % =0 %.
To ensure reconnection within this interval, the controller’s tolerance/accuracy has to be taken into consideration. If the
reconnection tolerance is *0 %, set a controller’s set points 1-2 % higher/lower than the actual set point.

General parameter ranges for protections

T T

Output A Not used
12 relays: 5, 6, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18
Output B External I/O: Relays available in the connected CIO(s)
Limits
OFF
Enable ON
Fail class See the controller type
Inhibits

You can only select inhibits using the utility software. Each alarm has a selection list for the inhibit conditions. Inhibit of the
alarm is active as long as one of the selected inhibit functions are active.

9.1.2 Phase-neutral voltage trip

If the voltage alarms are to work based on phase-neutral measurements, the voltage detection type for both generator and
busbar must be set to phase neutral.

AC configuration and protections > Voltage protections > Voltage detect. type

e e S " S

1201 ES U detection type EE:Z“ Ph-Ph

Busbar > Voltage protections > Voltage detect. type

e S S " S

1202 BB U detection type E::Zh Ph-Ph

As shown in the vector diagram below, there is a difference in voltage values at an error situation for the phase-neutral
voltage and the phase-phase voltage.
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Example: Actual measurements at a 10 % under-voltage situation in a 400/230 volt system

Nominal voltage 400/230 400/230
Voltage, 10 % error 380/207 360/185

The alarm will occur at two different voltage levels, even though the alarm set point is 10 % in both cases.

The 400 V AC system below shows that the phase-neutral voltage must change 20 %, when the phase-phase voltage
changes 40 volts (10 %).

Example

Unom = 400/230 V AC
Error measurements
e Up2=3860VAC

e U3 =360V AC

e Un=185VAC

o AUpyn=20%

u L2-L3

9.1.3 Phase sequence error and phase rotation

The controller monitors the rotation of the voltage, and activates an alarm if the voltage is rotating in the wrong direction.
The controller can monitor the rotation in both directions.

AC configuration and protections > AC configuration > Phase sequence error ES

e S S " S

2153 Fail class Fail classes Warning

AC configuration and protections > AC configuration > Phase rotation

T S S " S

. L1L2L3
2154 Set point L1L3L2 L1L2L3

Busbar > AC configuration > Phase sequence error BB

T S S " S

2156 Fail class Fail classes Warning

9.1.4 4th current transformer input

The 4th current transformer input (terminals 60-61) can be used for one of these functions:
+ Mains power measurement: Place the CT on L1 of the mains connection.
« Neutral line over-current protections: Place the CT on the N line from the genset.
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« Earth current (ground fault) protections: Place the CT on the ESS star point ground connection. The function includes
third harmonics filtering of the signal.

Basic settings > Measurement setup > Current transformer > 4th CT

porameer—Toxt—Jenge oo

6045 E/N/M | primary 5t0 9000 A 1000 A
1A
6046 E/N/M | secondary 5 A TA

4th CT input selection
Select what the 4th current transformer input is used for.

Basic settings > Measurement setup > 4th CT protection > 4th CT trip selector

e S " S

OFF

Mains/BB current
Neutral current
Earth fault current

14201 4th CT trip select OFF

9.2 ESS protections

The operate time is defined in IEV 447-05-05 (from the instant when the need for protection arises, to when the controller
output has responded). For each protection, the operate time is given for the minimum user-defined time delay.

Over-voltage u>, U>> <200 ms

Under-voltage U<, U<< 27 < 200 ms 3
Voltage unbalance uuB> 47 < 200 ms* 1
Negative sequence voltage 47 < 200 ms* 1
Zero sequence voltage 59Uo0 < 200 ms* 1
Over-current 31>, 3I>> 50TD <100 ms 4
Fast over-current (short circuit) 3I>>> 50/50TD <50 ms 2
Unbalance current IUB> 46 < 200 ms* 2
Directional over-current 67 <100 ms 2
Inverse time over-current It> 51 = 1
Neutral inverse time over-current 51N = 1
Earth fault inverse time-over current 51G = 1
Negative sequence current 46 < 200 ms* 1
Zero sequence current 51lo < 200 ms* 1
Over-frequency f>, f>> 810 <200 ms 3
Under-frequency f<, f<< 81U < 200 ms 3
Overload P>, P>> 32 < 200 ms B)
Reverse power P<, P<< 32R < 200 ms 2
Reactive power export (Over-excitation) Q>, Q>> 400 <200 ms 1

Reactive power import/loss of excitation (under-

. Q<, Q<< 40U <200 ms 1
excitation)
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NOTE * These operate times include the minimum user-defined delay of 100 ms.

9.21 Over-voltage (ANSI 59)

Over-voltage u>, u>> <100 ms

Value

Z Delay A
The alarm response is based on the highest phase-to-phase voltage, or the highest : :%-
phase-to-neutral voltage, from the source, as measured by the controller. The phase-to- Set

phase voltage is the default. point V

time

AC configuration and protections > Voltage protections > Over-voltage > ES U> [l or 2]

1151 or 1161 Set point 100 to 130 % 103 % 105 %
1152 or 1162 Timer 0.1to 100 s 10s 5s
1155 or 1165 Enable OFF OFF OFF

ON
1156 or 1166 Fail class Fail classes Warning Warning

9.2.2 Under-voltage (ANSI 27)

Under-voltage U<, U<< <100 ms

Value 1\

Delay
The alarm response is based on the lowest phase-to-phase voltage, or the lowest phase- Set \' ’
to-neutral voltage, from the source, as measured by the controller. The phase-to-phase point

voltage is the default.

time

AC configuration and protections > Voltage protections > Under-voltage > ES U< [l to 3]

1171, 1181 or 1191 Set point 40 to 100 % 97 % 95 % 95 %

1172, 1182 or 1192 Timer 01to100 s 10 s 5s 5s
OFF

1175, 1185 or 1195 Enable ON OFF OFF OFF

1176, 1186 or 1196 Fail class Fail classes Warning Warning Warning
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9.2.3 Voltage unbalance (ANSI 47)

Voltage unbalance (voltage asymmetry) uuB> < 200 ms*
NOTE * The operate time includes the minimum user-defined delay of 100 ms.

The alarm response is based on the highest difference between any of the three phase-

to-phase voltage or phase-to-neutral true RMS values and the average voltage, as Value ﬂ‘ g ﬁ
measured by the controller. The phase-to-phase voltage is the default. Delay
Set
If phase-to-phase voltages are used, the controller calculates the average phase-to- point
phase voltage. The controller then calculates the difference between each phase-to-

phase voltage and the average voltage. Finally, the controller divides the maximum tir?e
difference by the average voltage to get the voltage unbalance.

AC configuration and parameters > Voltage protections > Voltage unbalance > ES
Unbalance U

e S S " S

151 Set point 0to50 % 10 %

1512 Timer 0.1t0100 s 10s
OFF

1515 Enable ON OFF

1516 Fail class Fail classes Trip ESB

9.2.4 Negative sequence voltage (ANSI 47)

Negative sequence voltage < 200 ms*

NOTE * The operate time includes the minimum user-defined delay of 100 ms.

L1
Negative sequence voltages arise when the virtual representation of the phase rotation for
an unbalanced system appears negative.
Negative sequence voltages can occur where there are single phase loads, unbalanced line A
short circuits and open conductors, and/or unbalanced phase-to-phase or phase-to-neutral
loads.
L2 L3

The alarm response is based on the estimated phase-to-neutral voltage phasors, as
measured from the source.

AC configuration and protections > Voltage protections > Negative seq. voltage > ES
neg. seq. U

e S S " S

1551 Set point 1to0 100 % 5%
1552 Timer 0.2t0 100 s 0.5s
1555 Enable OFF OFF
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pmameter— o aange o
ON

1556 Fail class Fail classes Trip MB

AC configuration and protections > Voltage protections > Negative seq. voltage > Neg.
seq select

e S S " S

. ESS measurement
1561 Set point SS measureme ESS measurement
BB measurement

9.2.5 Zero sequence voltage (ANSI 59U0)

Zero sequence voltage 59Uo0 < 200 ms*

NOTE * The operate time includes the minimum user-defined delay of 100 ms.

Zero sequence voltages arise when the phases rotation is positive, but the vector zero value \
(star point) is displaced. This zero sequence voltage protection can be used instead of using
zero voltage measurement or summation transformers (zero sequence transformers). 2
This protection is used for detecting earth faults. )\:)}v’b
W

The alarm response is based on the estimated phase-to-neutral voltage phasors, as
measured from the source.

AC configuration and protections > Voltage protections > Zero sequence voltage > ES
zero seq. U

T S S " S

1581 Set point 0to 100 % 5%

1582 Timer 0.2t0 100 s 0.5s
OFF

1585 Enable ON OFF

1586 Fail class Fail classes Trip MB

AC configuration and protections > Voltage protections > Zero sequence voltage > Zero
seq select

e S S " S

1591 Type ESS measurement ESS measurement
BB measurement

9.2.6 Over-current (ANSI50TD)

IEC symbol (IEC60617) ANSI (IEEE C37.2)

Over-current 31>, 3I>> 50TD <100 ms
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Value 1\

Z Delay A
The alarm response is based on the highest phase current true RMS value from the Set : ;
source, as measured by the controller. point /

time

AC configuration and protections > Current protections > Over-current > I> [1 to 4]

1031, 1041, 1051 or 1061 Set point 50t0200% 115 % 120 % 115 % 120 %
1032, 1042, 1052 or 1062 Timer 01to3200s 10s 5s 10's 5s

OFF
1035, 1045, 1055 or 1065 Enable ON ON ON ON ON
1036, 1046, 1056 or 1066 Fail class Fail classes Warning Trip ESB Trip ESB Trip ESB

9.2.7 Fastover-current (ANSI 50/50TD)

Fast over-current 3>>> 50/50TD* <50 ms

NOTE * ANSI 50 applies when the Delay parameter is O s.

Value 1‘
Z Delay A
The alarm response is based on the highest phase current true RMS values from the Set ;
source, as measured by the controller. point /

time

AC configuration and protections > Current protections > Fast over-current > I>> [l or

1131 or 1141 Set point 150 to 300 % 150 % 200 %
1132 or 1142 Timer 0to 3200 s 2s 05s
1135 or 1145 Enable 8;': OFF OFF
1136 or 1146 Fail class Fail classes Trip ESB Trip ESB

9.2.8 Unbalance current (ANSI 46)

Unbalance current IUB> < 200 ms*

NOTE * The operate time includes the minimum user-defined delay of 100 ms.
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The alarm response is based on the highest difference between any of the three phase
current true RMS values, as measured by the controller. You can choose either the Z A
Average method (ANSI) or the Nominal method to calculate the current unbalance. Delay

Set ,j

point /

Value 4;

time

AC configuration and protections > Current protections > Unbalance current > Unbalance
I [1 or 2]

1501 or 1711 Set point 0to 100 % 30 % 40 %
1502 or 1712 Timer 0.1t0 100 s 10s 10 s
1505 or 1715 Enable SLF OFF OFF
1506 or 1716 Fail class Fail classes Trip ESB Trip ESB

AC configuration and protections > Current protections > Unbalance current > Type

S S " S

Ref. to nominal .
1203 Type Ft i e Ref. to nominal

NOTE The Average method is very sensitive at low loads.

The average method uses the ANSI standard calculation method to determine current unbalance. The controller calculates
the average current for the three phases. The controller then calculates the difference between each phase current and the
average current. Finally, the controller divides the maximum difference by the average current to get the current unbalance.

Average method example

L

The controller controls an ESS with a nominal current of 100 A. The L1 current is 80 A, the L2 current is 90 A, and
the L3 current is 60 A.

The average current is 76.7 A. The difference between the phase current and the average is 3.3 A for L1, 13.3 A for
L2 and 16.7 A for L3.

The current unbalance is therefore 16.7 A/ 76.7 A = 0.22 = 22 %.

With the nominal method the controller calculates the difference between the phase with the highest current, and the
phase with the lowest current. Finally, the controller divides the difference by the nominal current to get the current
unbalance.

Nominal method example

L

The controller controls an ESS with a nominal current of 100 A. The L1 current is 80 A, the L2 current is 90 A, and
the L3 current is 60 A.

The current unbalance is (90 A - 60 A) /100 A = 0.3 = 30 %.
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9.2.9 Voltage-dependent over-current (ANSI 51V)

Voltage-dependent over-current

This protection is activated when a short circuit is present and the voltage drops. The current rises briefly, before it falling
to a lower level.

The short circuit current level can drop below the rated current of the ESS, and thus the short circuit will not be tripped, if a
standard ANSI 50/50TD is used. When the short circuit is present, the voltage will be low. This can be used for tripping at a
lower current, when the voltage is low.

AC configuration and protections > Current protections > Voltage dependent over-current

T S S " S

1101 ES Iv> (50 %) 50 to 200 % 110 %
1102 ES Iv> (60 %) 50 to 200 % 125 %
1103 ES Iv> (70 %) 50 to 200 % 140 %
1104 ES Iv> (80 %) 50 to 200 % 155 %
1105 ES Iv> (90 %) 50 to 200 % 170 %
1106 ES Iv> (100 %) 50 to 200 % 200 %
1110 Fail class Fail classes Trip ESB
Example

There are six current and voltage level set points. The voltage levels are pre-set, so only the current levels must be set. All
values are in percentage of the nominal settings. The default values are shown in the table below.

Voltage level (not adjustable) Current level (adjustable)

1101 50 % 50 %
1102 60 % 55 %
1103 70 % 65 %
1104 80 % 80 %
1105 90 % 100 %
1106 100 % 130 %

The set points can be shown on a curve:
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Current [%]

140

130

120

110 /

100
90
80

70
r
60 —

50

40 Voltage [%]
40 50 60 70 80 90 100 110

When the operating values are above the curve, the breaker is tripped. The ESB also trips when the ESS voltage is below 50
% of rated, and the current is above 50 % of rated.

9.2.10 Directional over-current (ANSI 67)

Directional over-current <100 ms
Value ﬂ‘
g Delay A
The alarm response is based on the highest phase current true RMS value, with the Set
direction from the active power from the source, as measured by the controller. point

time

AC configuration and protections > Current protections > Directional over-current >
I>direct. [l or 2]

1601 or 1611 Set point -200 to 200 % 120 % 130 %
1602 or 1612 Timer 0to 3200 s 01s 01s
1605 or 1615 Enable SLF OFF OFF
1606 or 1616 Fail class Fail classes Trip MB Trip MB

NOTE For a positive set point, the alarm trigger level is High. When a negative set point is written to the controller, then
the controller automatically changes the alarm trigger level to Low.

9.211 Neutral over-current (4th CT)

Neutral over-current (4th CT)
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Value 1\

This is the over-current alarm for the neutral current measurement.

Z Delay A
Set ,j

The alarm response is based on the unfiltered neutral current, as measured by the 4th point /
current.

time

AC configuration and protections > Current protections > Neutral over-current (4th CT)
> 4th CT In> [1 or 2]

14210 or 14220 Enable 8:;': OFF OFF
14211 or 14221 Set point 210120 % 30 % 30 %
14212 or 14222 Timer 0.1to 3200 s 10s 10s
14213 or 14223 Fail class Fail classes Warning Warning

9.2.12 Earth fault over-current (4th CT)

Earth fault over-current (4th CT)

Value 1\ Z
This is the over-current alarm for the earth current measurement. Delay A
Set ,j
The alarm response is based on the ground current, as measured by the 4th current point /
measurement filtered to attenuate the third harmonic (at least 18 dB).

time

AC configuration and protections > Current protections > Earth fault over-current (4th
CT) > 4th CT Ie> [l or 2]

OFF

14230 or 14240 Enable ON OFF OFF
14231 or 14241 Set point 210120 % 10 % 10 %
14232 or 14242 Timer 0.1to 3200 s 10s 10s
14233 or 14243 Fail class Fail classes Warning Warning

9.2.13 Inverse time over-current (ANSI 51)

Inverse time over-current
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tA
[s]|i
The alarm response is based on the highest phase current true RMS values, as \

measured by the controller. \

The alarm response time depends on an approximated integral of the current A
measurement over time. The integral is only updated when the measurement is above
the activation threshold (dotted curve on the diagram). See the description below for
more details.

The diagram on the right is a simplified representation of this alarm. The

NOTE diagram does not show the integral over time.

Inom Gs | [X]

Inverse time over-current calculation method

The controller uses this equation from IEC 60255-151 to calculate the time that the current measurement may be over the
set point before the inverse time over-current alarm is activated:

{(G) = TMS

where:

e t(G) = Theoretical operating time value at G, in seconds

e Kk, cand a = Constants for the selected curve (k and c in seconds, a (alpha) has no unit)
o G = Measured value, that is, Iphase

e Gg = Alarm set point (Gg = Ihom © Limit / 100 %)

« TMS = Time multiplier setting

AC configuration and protections > Current protections > Inverse time over-current

e N S " S

IEC Inverse
IEC Very Inverse
IEC Extremely inverse
1081 I> inverse type IEEE Moderately Inv. IEC Inverse
IEEE Very Inverse
IEEE Extremely Inv.

Custom
1082 I> inverse Limit 50 to 200 % 110 %
1083 I> inverse TMS 0.01 to 100.00 1.00
1084 I> inverse k 0.001 to 32.000 s 0140 s
1085 I> inverse c 0.000 to 32.000 s 0.000 s
1086 I> inverse a 0.001 to 32.000 s 0.020 s
1088 Enable 8:;[: ON
1089 Fail class Fail classes Trip ESB

Standard inverse time over-current curves
The controller includes these standard inverse time over-current curves, in accordance with IEC 60255-151.
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IEC inverse 014 s 0.02
IEC very inverse 13.5s Os 1
IEC extremely inverse 80s Os 2
IEEE moderately inverse 0.0515 s 0114 s 0.02
IEEE very inverse 19.61s 0.491s 2
IEEE extremely inverse 28.2s 01217 s 2

Standard curve shapes for inverse time over-current, with time multiplier setting (TMS) =1
1000

time

[s] \

100

N\ A} N
AN N AR
AN AN AN
AR AN
N\ :\
AN NS .
\ \\ \\\
N IEC Inverse
N
T
1 A \\ IEEE Moderately inverse
- |[EC Very inverse
K N — IEEE Very inverse
\\
\ IEC Extremely inverse
|IEEE Extremely inverse
0.1 |
1 10

G/Gs 100
Definite time characteristic

Gp is the point where the alarm shifts from an inverse curve to a definite time characteristic, as the following graph shows.

That is, after this point, the curve is flat, and a current increase does not have any effect on the alarm response time. In
IEC60255, this point is defined as Gp = 20 x Gs.

Inverse time over-current time characteristic graph

{(G) A
[s]

\
\
\
\

Gs Gt Gp

oY
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’ Influence of the CT primary current rating on Gp example

\ A

A current transformer has a primary rating of 500 A and a secondary rating of 5 A. The nominal current of the
system is 350 A, and the three-phase inverse time over-current alarm Limit is 100 %.

Gp of the inverse time over-current characteristic graph according to IEC60255 is 7000 A.

e Gp =20 x Gg =20 x (Ihom x (Limit /100)) = 20 x (350 x (1/1)) = 7000 A

However, the highest Gp value where measurements can be made is 1500 A.

» Because the secondary current rating is 5 A, the formula to calculate the measurable Gp is Gp = 3 x IcT primary-
e Gp =3 x lcT primary = 3 x 500 = 1500 A

NOTE If the performance of the inverse time over-current protection is important, use a current transformer that is rated
for a 1 A secondary current (that is, -/1 A).

9.2.14 Neutral inverse time over-current (ANSI 51N)

Neutral inverse time over-current 51N

. . . A
This is the inverse time over-current alarm for the neutral current measurement. t)
Is]
The alarm response is based on the unfiltered (except for anti-aliasing) neutral current, \
as measured by the 4th current measurement. \

The alarm response time depends on an approximated integral of the current

measurement over time. The integral is only updated when the measurement is above
the activation threshold.

The diagram on the right is a simplified representation of this alarm. The
NOTE . . -
diagram does not show the integral over time.

Inom 1.1 Inom /[;]

AC configuration and protections > Current protections > Neutral inverse time over-
current

T S S " S

IEC Inverse
IEC Very Inverse
IEC Extremely inverse
1721 In> inverse Type IEEE Moderately Inv. IEC Inverse
IEEE Very Inverse
IEEE Extremely Inv.

Custom
1722 In> inverse Limit 2.10120 % 30 %
1723 In> inverse TMS 0.01 to 100.00 1.00
1724 In> inverse k 0.001 to 32.000 s 0140 s
1725 In> inverse ¢ 0.000 to 32.000 s 0.000 s
1726 In> inverse a 0.001 to 32.000 s 0.020 s
1728 Enable 8:;[: OFF
1729 Fail class Fail classes Trip ESB

Designer's handbook 4189341323C EN Page 169 of 213



More information
See Inverse time over-current (ANSI 51) for the calculation method, the standard curves, and information about
the definite time characteristic.

9.2.15 Earth fault inverse time over-current (ANSI 51G)

Earth fault inverse time over-current

)
[s]

This is the inverse time over-current alarm for the ground current measurement. \

The alarm response is based on the ground current, as measured by the 4th current A
measurement filtered to attenuate the third harmonic (at least 18 dB).

The diagram on the right is a simplified representation of this alarm. The
NOTE . : )
diagram does not show the integral over time.

Inom 1.1 Inom 1[A]

AC configuration and protections > Current protections > Earth fault inverse time over-
current

e S S " S

IEC Inverse
IEC Very Inverse
IEC Extremely inverse

1731 le> inverse Type IEEE Moderately Inv. =

IEEE Very Inverse

IEEE Extremely Inv.

Custom
1732 le> inverse Limit 2t0120 % 10 %
1733 le> inverse TMS 0.01 to 100.00 1.00
1734 le> inverse k 0.001 to 32.000 s 0.140 s
1735 le> inverse ¢ 0.000 to 32.000 s 0.000 s
1736 le> inverse a 0.001 to 32.000 s 0.020 s

OFF
1738 Enable ON OFF
1739 Fail class Fail classes Trip ESB

More information
See Inverse time over-current (ANSI 51) for the calculation method, the standard curves, and information about
the definite time characteristic.

9.2.16 Negative sequence current (ANSI 46)

Negative sequence current < 200 ms*

NOTE * The operate time includes the minimum user-defined delay of 100 ms.
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Negative sequence currents arise when the virtual representation of the phase rotation for
an unbalanced system appears negative.

Negative sequence currents can occur where there are single phase loads, unbalanced line
short circuits and open conductors, and/or unbalanced phase-phase or phase-neutral
loads.

The alarm response is based on the estimated phase-to-neutral current phasors, from the
source, as measured by the controller.

AC configuration and protections > Current protections > Negative sequence current >
Negative. seq. I.

Parameter Text Range Default

1541 Set point 110 100 % 20 %

1542 Timer 0.2to 100 s 0.5s
OFF

1545 Enable ON OFF

1546 Fail class Fail classes Trip MB

9.217 Zero sequence current (ANSI 51lo)

Zero sequence current 51lo < 200 ms*

NOTE * The operate time includes the minimum user-defined delay of 100 ms.

Zero sequence currents arise when the phases rotation is positive, but the vector zero value is
displaced.

-

This protection is used for detecting earth faults.

The alarm response is based on the estimated current phasors from the source, as measured
by the controller.

AC configuration and protections > Current protections > Zero sequence current > Zero
seq. I

S S [ S

1571 Set point 0to0 100 % 20 %

1572 Timer 0.2t0 100 s 0.5s
OFF

1575 Enable ON OFF

1576 Fail class Fail classes Trip MB
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9.2.18 Over-frequency (ANSI 810)

Over-frequency f>, f>> <100 ms
Value 1‘
Z Delay A
The alarm response is based on the fundamental frequency (based on phase voltage), Set
due to the selection made in parameter 1204. point /

time

AC configuration and protections > Frequency protections > Over-frequency > ES £> [1 to

1211, 1221 or 1231 Set point 100 to 120 % 103 % 105 % 105 %
1212, 1222 or 1232 Timer 0.2t0100 s 10s 5s 5s

OFF
1215, 1225 or 1235 Enable ON OFF OFF OFF
1216, 1226 or 1236 Fail class Fail classes Warning Warning Warning

AC configuration and protections > Frequency protections > Frequency detection type

e e S " S

L2

1204 Type L3 LTorL2orL3
LTorL2orL3
L1and L2 and L3

9.2.19 Under-frequency (ANSI 81U)

Under-frequency f<, f<< 81U <100 ms
Value 1\
Delay
The alarm response is based on the highest fundamental frequency (based on phase Set \' '
voltage), from the source. This ensures that the alarm only activates when all of the point
phase frequencies are below the set point.

time

AC configuration and protections > Frequency protections > Under-frequency > ES £f< [1
to 3]

1241, 1251 or 1261 Set point 80 to 100 % 97 % 95 % 95 %
1242, 1252 or 1262 Timer 0.2t0100 s 10s 5s 5s
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1245, 1255 or 1265 Enable 8;': OFF OFF OFF
1246, 1256 or 1266 Fail class Fail classes Warning Warning Warning

9.2.20 Overload (ANSI 32)

IEC symbol (IEC60617) ANSI (IEEE C37.2)

Overload P>, P>> <100 ms
Value 1\
Z Delay A
The alarm response is based on the active power (all phases), from the source, as Set
measured by the controller. point

time

AC configuration and protections > Power protections > Overload > P> [l to 5]

1451, 1461, 1471, 1481 or 1491 Set point ;/200 LAY 100 % 110 % 100 % 110 % 100 %
1452,1462,1472,1482 or 1492 Timer 01t03200s 10s 5s 10s 5s 10s
1455, 1465, 1475, 1485 or 1495 Enable SLF OFF OFF OFF OFF OFF

1456, 1466, 1476, 1486 or 1496 Fail class  Fail classes Warning Trip ESB  Trip ESB Trip ESB  Trip ESB

9.2.21 Reverse power (ANSI 32R)

Reverse power P<, P<< <100 ms
Value ﬂ‘
g Delay A
The alarm response is based on the active power (all phases), to the source, as Set
measured by the controller. point

time

AC configuration and protections > Power protections > Reverse power > -P> [1 to 3]

1001, 1011 or 1071 Set point -200to 0 % -5 % -5 % -5 %
1002, 1012 or .

1072 Timer 0.11to0 100 s 10s 10s 10s
1005, 1015 or 1075 Enable OFF ON ON OFF
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ON

1006, 1016 or

1076 Fail class Fail classes Trip ESB Trip ESB Trip ESB

9.2.22 Reactive power export (ANSI 400)

Reactive power export (over-excitation) Q>, Q>> <100 ms

Value 1‘
. . Z Delay A
The alarm response is based on the reactive power (Q) from the source, as measured
and calculated by the controller. Reactive power export is when the ESS is feeding an
inductive load.

Set
point

time

AC configuration and protections > Reactive power protect. > Overexcitation > Q>

e N S " S

1531 Set point 0to 100 % 60 %

1532 Timer 01t0100 s 10s
OFF

1535 Enable ON OFF

1536 Fail class Fail classes Warning

9.2.23 Reactive power import (ANSI 40U)

Reactive power import (loss of excitation/under-excitation) Q<, Q<< <100 ms

Value {; A
. . Z Delay

The alarm response is based on the reactive power (Q) to the source, as measured and
calculated by the controller. Reactive power import is when the ESS is feeding a
capacitive load.

Set
point

time

AC configuration and protections > Reactive power protect. > Underexcitation > -Q>

T S S " S

1521 Set point 0to 150 % 50 %

1522 Timer 01to 100 s 10s
OFF

1525 Enable ON OFF

1526 Fail class Fail classes Warning
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9.3 Busbar standard protections

Over-voltage u>, U>> <50 ms

Under-voltage U<, U<< 27 <50 ms 4
Voltage unbalance uuB> 47 < 200 ms* 1
Positive sequence under-voltage Uq< 27D <40 ms 1
Over-frequency f>, f>> 810 <50 ms 3
Under-frequency f<, f<< 81U <50 ms 4
Vector shift de/dt 78 <40 ms 1
Rate of change of frequency ROCOF (df/dt) (df/dt) 81R <120 ms 1

NOTE * The operate time includes the minimum user-defined delay of 100 ms.

9.31 Busbar over-voltage (ANSI 59)

Over-voltage u>, U>> <50 ms
Value 1\ A
Z Delay
The alarm response is based on the highest phase-to-phase voltage, or the highest Set : ;
phase-to-neutral voltage, from the busbar, as measured by the controller. point /

time

Busbar > Voltage protections > Over-voltage > BB U> [1 to 3]

1271, 1281 or 1291 Set point 100 to 120 % 103 % 105 % 105 %
1272, 1282 or 1292 Timer 0.04 t0 99.99 s 10s 5s 5s

OFF
1275, 1285 or 1295 Enable ON OFF OFF OFF
1276, 1286 or 1296 Fail class Fail classes Warning Warning Warning

Busbar > Voltage protections > Voltage detect. type

e S S " S

Phase-Phase
1202 Type Phase-Neutral Phase-Phase

9.3.2 Busbar under-voltage (ANSI 27)

Under-voltage U<, U<< <50 ms
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Value A Z A

Delay
The alarm response is based on the lowest phase-to-phase voltage, or the lowest phase- i‘ier:t \
to-neutral voltage, from the busbar, as measured by the controller. P \-\__

time

Busbar > Voltage protections > Under-voltage > BB U< [1 to 4]

1301, 1311, 1321 or 1331 Set point 40t0100 % 97 % 95 % 97 % 95 %
1302, 1312, 1322 or 1332 Timer (3)'04 1099.99 10s 5s 10s 5s
1305, 1315, 1325 or 1335 Enable SLF OFF OFF OFF OFF
1306, 1316, 1326 or 1336 Fail class Fail classes Warning Warning Warning Warning

Busbar > Voltage protections > Voltage detect. type

S S ™ S

Phase-Phase
1202 Type Phase-Neutral Phase-Phase

9.3.3 Busbar voltage unbalance (ANSI 47)

Voltage unbalance (voltage asymmetry) uuB> < 200 ms*
NOTE * The operate time includes the minimum user-defined delay of 100 ms.

The alarm response is based on the highest difference between any of the three busbar

phase-to-phase voltage or phase-to-neutral true RMS values and the average voltage, as Value ﬂ‘ Z ﬁ
measured by the controller. The phase-to-phase voltage is the default. Delay
Set
If phase-to-phase voltages are used, the controller calculates the average phase-to- point /
phase voltage. The controller then calculates the difference between each phase-to-

phase voltage and the average voltage. Finally, the controller divides the maximum

time
difference by the average voltage to get the voltage unbalance. See the example.

Busbar > Voltage protections > Voltage unbalance > BB Unbalance U

T S S " S

1621 Set point 0to50 % 6 %

1622 Timer 01t0100 s 10s
OFF

1625 Enable ON OFF

1626 Fail class Fail classes Warning

/’ Busbar voltage unbalance example
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The busbar has a nominal voltage of 230 V. The L1-L2 voltage is 235 V, the L2-L3 voltage is 225 V, and the L3-L1
voltage is 210 V.

The average voltage is 223.3 V. The difference between the phase-to-phase voltage and the average is 12.7 V for
L1-L2, 2.7 V for L2-L3 and 13.3 V for L3-L1.

The busbar voltage unbalance is 13.3 V /223.3V = 0.06 = 6 %

9.3.4 Positive sequence under-voltage (ANSI 27d)

Positive sequence under-voltage <40 ms

As a result of the generator’s power production to the consumers, the positive sequence system represents the fault-
free part of the voltages.

The controller measures the voltage state on the positive sequence voltage part of the voltage phasors of the busbar or
mains. The alarm response is based on the lowest positive voltage value measured at the zero crossing point of each
phase.

Busbar > Voltage protections > Pos. seq. under-volt. > BB Pos seq volt

porameer—Toxt—JRnge oo ]

1441 Set point 10 t0 110 % 70 %

1442 Timer 1to 9 Periods 2 Periods
OFF

1445 Enable ON OFF

1446 Fail class Fail classes Trip MB

9.3.5 Busbar over-frequency (ANSI 810)

Over-frequency f>, f>> <50 ms

Value 1\
) Z Delay A
The alarm response is based on the lowest fundamental frequency (based on phase

voltage), from the busbar. This ensures that the alarm only activates when all of the S?tt
phase frequencies are above the set point. poin /

time

Busbar > Frequency protections > Over-frequency > BB £f> [1 to 4]

1351, 1361, 1371 or

bod Set point 1000120 % 103 % 105 % 105 % 102 %
1352, 1362, 1372 or Timer 0.04 to 99.99 10s = 5g 5600 s*
1922 s

oo 1905 70T Enape OFF OFF OFF OFF OFF

Designer's handbook 4189341323C EN Page 177 of 213



ON

1356, 1366, 1376 or

1926 Fail class Fail classes Warning Warning Warning Warning

NOTE * The range for this alarm is 1500 to 6000 s.

9.3.6 Busbar under-frequency (ANSI 81U)

Under-frequency f<, f<< 81U < 50 ms

Value 1\ g A

Delay
The alarm response is based on the highest fundamental frequency (based on phase Set ‘ ’
voltage), from the busbar. This ensures that the alarm only activates when all of the point
phase frequencies are below the set point.

time

Busbar > Frequency protections > Under-frequency > BB £f< [1 to 5]

1381, 1391, 1401, 1411 0r 1931 Setpoint 80t0100% 97 % 95 % 97 % 95 % 95 %

1382, 1392, 1402, 1412 0r 1932 Timer 2'04 09999 4o 5s 10's 5s 5600 s*
OFF

1385, 1395, 1405, 1415 0r 1935 Enable [ OFF OFF OFF OFF OFF

1386, 1396, 1406, 1416 or 1936 Fail class  Fail classes Warning Warning Warning Warning Warning

NOTE * The range for this alarm is 1500 to 6000 s.

9.3.7 Vector shift (ANSI 78)

IEC symbol (IEC60617) ANSI (IEEE C37.2)

Vector shift deop/dt <40 ms
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Vector shifts can arise when a mains failure occurs while a generator

is running parallel with the mains. . .
Vector shift causes the instantaneous phase angle

change (A
Vector shifts can occur because the stator magnetic field lags ge (Ay)

behind the rotor magnetic field. When a mains failure occurs, the Voltage A
phase angle between the stator and rotor magnetic fields changes. [vi
This change in the phase angle, is also known as a vector shift.

The alarm response is based on the change in the phase angle that
occurred due to the mains failure. The alarm response can be based
on the change in an individual phase, or on the change in all the
phases.

Time

[s]

In grids where fast automatic reconnection attempts are expected,
this protection opens the breaker to prevent damaging failures.

Fast changes in frequency can also activate this alarm. Too sensitive
configuration can lead to too many unwanted detections of vector
shift.

Vector shift in phase L1 only Vector shift in all phases

Voltage A Voltage A
vi Vi

Busbar > Additional protections > Vector shift

S S S

1431 Set point Tto90°
OFF
1434 Enable ON OFF
1435 Fail class Fail classes Trip MB
1436 Type Individual phases All phases

All phases

9.3.8 Rate of change of frequency (ANSI 81R)

ROCOF (df/dt) df/dt ANSI 81R Standard: < 120 ms

Designer's handbook 4189341323C EN Page 179 of 213



When a mains failure occurs, the measured frequency might change
within a short period of time, if the generators are either instantly
overloaded or instantly deloaded.

If the generator overloads instantly, it slows down, and the generator
frequency might decrease shortly. Similarly, if the generator deloads
instantly, it speeds up, and the generator frequency might increase
shortly.

The alarm response is based on the rate of change of the measured
frequency, within a specified time period.

In grids where fast automatic reconnection attempts are expected, this
protection opens the breaker to prevent damaging failures.

Busbar > Additional protections > df/dt (ROCOF)

Frequency
[Hz]

Nominal
frequency

A

Positive

Negative
df/dt

Time

[s]

T S S " S

1421 Set point 0.200 to 10.000 Hz/s
1422 Periods 3 to 20 Periods
1423 Timer 0.00to 3.00 s

OFF
1426 Enable ON
1427 Fail class Fail classes
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10. General purpose PID

101 Introduction

The general purpose PID controllers are principally similar to the PID controllers for regulation. They consist of a
proportional, an integral and a differential part, and the integral and differential parts are dependent on the proportional
gain.

The general purpose PIDs are slightly less responsive. They are meant to control temperature, fans and so on. Configuration
of the general purpose PIDs is documented by describing the possibilities of the general purpose PID interface, and with
examples of configuration for different purposes.

10.11 General purpose PID controllers in the ASC

You can use the general purpose PID controller to supplement the default ASC control. You can control several set points,
including these:

« Reference 1 (power reference sent to the ESS)
e ESS actual frequency

e ESS voltage

e ESS active power

e ESS reactive power

e Busbar frequency

e Busbar voltage

e ESS frequency reference

e ESS voltage reference

e ESS active power ramped reference

e ESS reactive power ramped reference

10.1.2 General purpose PID analogue loop

The analogue regulation in the general purpose PIDs is handled by a PID loop. The diagram below shows which elements
the PID loop consists of.

o e ® © © 0 o ©
1
+ l_> N Output
Reference Ko -~ Ti + y Offset _u> pu
L
- +
Td
Input

Input: This is the analogue input that measures the process the controller is trying to regulate.
Reference: This is the set point that the controller is trying to bring the input to match.

Kp: The proportional gain of the PID loop.

Ti: The integral gain of the PID loop.

Td: The derivative gain of the PID loop.

Inverse: Enabling inverse will give the output a negative sign.

N oo ®wN S

Offset: The offset is added on the function and displaces the regulation range.
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8. Output: This is the final output from the PID, controlling the transducer.

10.1.3 General purpose PID interface in the utility software

Configure the four general purpose PID’s input and output settings using the PID interface in the utility software. This it
cannot be done from the controller.

Monitoring F3

Device

Application supenision
Alarms

Logs

Inputs/Outputs
Trending

Configuration E3

Application configuration
Parameters

Advanced Protection
I/O & Hardware setup
External /O (CIO)

»

Tools

Ethemet setting (TCP/IP)
M-Logic & ACP

Modbus Configurator
Option & Firmware

Translations

General Purpose PID

Permissions

Compare offline files

10.2 Inputs

Each output can have up to three inputs. Only one input at a time is used for calculation of the output signal.

A% % a3 A E

PID1inp. | PID1outp. | PIDZinp. | PIDZ outp. | PID3inp.

Activation of PID1

Input 1
Input 1 min.

Input 1 max.

Setpoint 1
Setpaint 1 min.
Setpoint 1 max.
Setpoint 1 offset
Reference 1
Weight 1

Enable 1

Input 2
Input 2 min.

Input 2 max.

Setpoint 2
Setpoint 2 min.
Setpoint 2 max.
Setpoint 2 offset
Reference 2

Weight 2
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PID1 Input Configuration

Off

Input 1 Configuration
Input 20

Reference 1

Off

Input 2 Configuration
Input 21

Reference 2

Ya c@m &

PID4inp.

%

%

%o

%

%

%

%o

%
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Explanation of general purpose PID settings

= R Tl TN

FIDiing. | PIDL cutp.

1 Activation of PID1

2 Trgut 1
Irgut Lmin,
Trput 1 max.

4 Setpaint 1
Sefpaint 1 min,
Setpaint L mas.

& Setpaint 1 offsct

7 Reference 1

a8 ‘Weight 1

o Enable 1

Input 2

Irput 2 min,
Irout 2 mas,
Zetpaint 2
Setpaint 2 min,
Setpoint 2 max.
Setpaint 2 offset
Reference 2
W=ight 2

Enable 2

Inputt 3

Input 3 mn,
Input 3 max,
Zetpaint 3
Setpaint 3 min,
Sefpaint 3 max.
Setpaint 3 offset
Reference 3
Weight 3

Erable 3

FIDZ np. | PIDZ outp, | FID3inp. | FID3 oulp, | PID&inD. | PID4outp.

PID1 Input Configuration

off -

Input 1 Configuration

EIC Coaling water b +

[ ] %
o
(] =%
100
Refersnce 1 -
' Y
o
[ o
100
[ ]
o
v
50
L
i
off -
Input I Configurstan
-
' %
o
' %
100
Reference 2 -
' L
o
' e
100
v
o
]
5a
]
L
off -

Input 3 Configuration

Input 22 -
' L
o
' “
10
Feference 3 -
' %o
o
' %
100
|
V]
[ }
L)
"
1
off =

10.2.1 Dynamic input selection

Activation: Enable the PID, or allow it to be enabled from
M-Logic.

2. Input 1: Select the source of this input here.
3. Input 1 min. and Input 1 max.: Define the scale of the

input value evaluated.

. Setpoint 1: Select Reference 1 to define the set point in

this box. Alternatively, select a set point source (from the
same options as Input 1).

. Setpoint 1 min. and Setpoint 1 max.: Define the scale of

the set point value evaluated.

6. Setpoint 1 offset: The offset for set point 1.

Reference 1: Select the set point for this input.
Reference 1 must be selected for Setpoint 1.

. Weight 1: The input value is multiplied by the weight

factor.

« A weight factor of 1 means that the real input value is
used in calculations.

* A weight factor of 3 means that the input value is
treated as three times as big in calculations.

. Enable:

e On: This input will be evaluated.
o Off: This input will not be evaluated.

Each general purpose PID holds the possibility of up to three active inputs. All activated inputs are evaluated constantly,
and the input causing the greatest or smallest output is selected. Priority of great or small output is selected in the output

settings.

Example: Dynamic input selection Ventilation of a container fitted with a genset inside is a realistic example for use of the
dynamic input selection. The following three variables depend on the ventilation, hence it makes sense to let them share

the output.
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e The container is fitted with a temperature sensor for internal container temperature. Due to lifetime of electronics inside
the container, maximum maintained temperature is desired to be 30 °C. (Input 1).

« The engine air intake is located inside the container, hence turbo compressor inlet temperature depends on the air
temperature in the container. Maximum maintained intake air temperature is 32 °C. (Input 2).

« The alternator is cooled by air in the container, hence the alternator winding temperature depends on the air
temperature in the container. Maximum maintained winding temperature is 130 °C. (Input 3).

This is the data that is used to configure the inputs in the screenshot in the previous paragraph (Inputs). All inputs are
configured with both full range of measurement (0 to 100 %) and a weight factor of 1. The common output to the ventilator
speed drive is configured to prioritise maximum output as explained in the next chapter, “Output”. This configuration is
meant to ensure that none of the input set points are continuously exceeded, unless maximum ventilation is reached.

A scenario of operation could be that the controller has been using input 1, and a temperature of 30 °C is maintained in the
container. At a point, the air filter housing is heated by radiation from the engine, causing input 2 to rise more above 32 °C
than input 1is above 30 °C. This means that input 2 now has the greatest positive deviation. All inputs are configured with a
weight factor of 1 and maximum output is prioritised, hence the greatest positive deviation results in maximum output, or, to
put it in another way, input 2 is now the one selected.

The genset is running at full load with a maximum of reactive load, and the alternator windings heat up beyond the 130 °C
set point due to high currents. At some point, input 3 will result in maximum output and hence be selected as the input used
in output calculation. Ventilation is increased and the winding temperature may reach a steady state of 130 °C with a
container room temperature of 27 °C and a compressor inlet temperature of 30 °C. As long as this is the situation, input 3
will remain the selected input, as this is the input causing the greatest output.

In case of high ambient temperatures, the ventilation might not be able to influence the temperature enough, and the
temperatures start to rise above set point. The output will stay at 100 % as long as any of the inputs are continuously above
their set points.

Weight factor applies to dynamic input selection as well. In the event that different weight factors have been configured for
any of the three inputs, maximum deviation cannot be equated to maximum output. If two inputs with similar deviation to
their respective set points are configured with weight factors of 1 and 2 respectively, the latter will result in twice the output
as the first.
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10.3 Outputs

10.3.1 Explanation of output settings
Explanation of general purpose PID settings

PID1inp. PIDloutp. |PIDZinp. | PID2 cutp. | PID3inp. | PID3 outp. | PID4inp. | PID4 outp.

Priority

Output type

Analogue Kp

Analogue Ti

Analogue Td

Analogue output

Analogue output inverse

Analogue offset

M-ogic min event setpoint.

M-ogic max event setpoint

Relay Db

Relay Kp

Relay Td

Relay min. on-time

Relay period time

Relay increase

Relay decrease

PID1 Qutput Configuration

Maximum output -

Analogue -

Analogue Settings

v
0,50
60,00
v
1]
Disabled -
OFF -
|}
50
v
5
a5
Relay Settings
v
2
0.5
a
(]
0.5
v
25
Not used -
Not used -

1. Priority: This setting determines whether the min. or max. output that is prioritised. This setting is used for the dynamic
input selection feature. Maximum output results in selection of the input that gives the greatest output. Minimum output

results in selection of the input that gives the smallest output.

2. Output type: Choose between relay or analogue output. The following parameters marked “analogue” only apply to the

use of analogue regulation, in the same way as parameters marked “relay” only apply to relay regulation.

3. Analogue Kp: This is the proportional gain value. Increase this to give a more aggressive reaction. Adjusting this value
also affects the integral and derivative output. If Kp needs adjustment without affecting the Ti or Td part, adjust these

accordingly.

N o o s

Analogue Ti: Increase the Ti for a less aggressive integral action.
Analogue Td: Increase the Td for a more aggressive derivative action.
Analogue output: Choose the physical internal or external output.
Analogue output inverse: Enable this to invert the output function.
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Direct error = SP - PV

Direct output is used in applications where a
Direct reg. output . . .
Inverse reg, output rise in analogue output increases the process
Result of output Val’iable.

Result
Output [%]

100 —

Inverse error = PV - SP

Set point ,\/\’_ Inverse output is used in applications where a

} rise in analogue output decreases the process
/ variable.

Example explaining direct and indirect regulation

Typically, heating applications use direct
output and cooling applications use inverse

output. Imagine a container of water, which
Cooling circuit must be kept at a set point of 20 °C at all

Heating circuit times. The container can be exposed to

temperatures between 0 and 40 °C, hence itis
fitted with both a heating coil and a cooling

| ) coil. See the diagrams that show this below.

Process Variable

For this application, two controllers must be

Controller configured: one with direct output for the

heating pump and one with inverse output for

T Set point the cooling pump. To achieve the inverse

40 °C 1 output shown, an offset of 100 % is needed.

See Analogue offset below for more

information.

Controller output %

Controller output

20°c | - Seteoint
Temperatures below 20 °C then resultin a
positive output for the heating pump, in the
| same way as temperatures above 20 °C result
nverse output . it .

(Cooling) in a positive output for the cooling pump, and
the temperature is maintained around the set
point.

\

Output Direct output

|

|

1

0°C :
|

(Heating) :

100 %

0% » Time

8. Analogue offset: Determines the output starting point. The full range of output can be seen as values in the range
between 0 and 100 %. The offset displaces this range. 50 % offset centres the range of output at the set point. 0 and
100 % offset result in having the full range of output above or below the set point. See below for how the output behaves
according to the input and with different offsets.
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Analogleoffset: 0%  50% 100% 0%  50%  100% 100 % offset is commonly used with inverse
Input: Output: output, like in the previous cooling example.

Diredt Inverse
Above setpointﬁ

Setpoint -

0%

50% 0% 100%

(1002 |50 Y507 B - 50%

Below setpoint@ 100% 50% 0%

100 %

9. M-Logic min event set point: The controller activates Events > General Purpose PID > PID# at min output in M-Logic.
10. M-Logic max event set point: The controller activates Events > General Purpose PID > PID# at max output in M-Logic.
11. Relay Db: Deadband setting for relay control.

12. Relay Kp: Proportional gain value for relay control.

13. Relay Td: Derivative output for relay control.

14. Relay min on-time: Minimum output time for relay control. Set this to the minimum time that is able to activate the
controlled actuator.

15. Relay period time: Total time for a relay activation period. When the regulation output is above this period time, the relay
output is constantly activated.

16. Relay increase: Choose the terminal for the relay used for positive activation.
17. Relay decrease: Choose the terminal for the relay used for negative activation.

10.3.2 Additional analogue outputs with IOM 230

The controller includes two built-in analogue outputs. The controller also supports up to two IOM 230 analogue interface
modules, which can provide four additional analogue outputs.

IOM 230 overview
1 2 3 4 5 6 7
o |00 LDEJI ool 1. I0M 230 status LED (green = system OK, red = system failure)
R [P RTERR  H 2. Terminals1to 6
- —{| 3. Gov adjustment
4. GOV output selector
] —1| 5. AVR adjustment
N || 6. AVR output selector
- - 7. Terminal 7 to 14
8. CAN status LED (green = system OK, red = system failure)
B i 1 9. PC port
l:’ 10. IOM 230 CAN ID selector
o 0l
8 9 10

GOV and AVR output selector settings

OFF OFF

+/-25 mA ON
1234
ON 0 to 20 mA OFF ON OFF
Iil EI Ij EI OFF Not used
PCB +/-12V DC ON OFF ON
Oto10VDC OFF ON ON
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NOTE Switch 1 and 2 cannot have the same position.

IOM 230 Terminals

I

+12/24V DC
Power supply
2 0V DC
1[® 3 Not used =
2/ ®| 4 CAN-H
3| O
4| ® 5 CAN-GND CAN bus interface
5| ©
6| © 6 CAN-L
7 GOV out
71 ® Governor analogue interface
sl ® 8 GOV com
AR AVR out
10O AVR analogue interface
" ®| 10 AVR com
12| ®
13| ® 11 Not used =
" ® 12 VAr share out
13 Common Load sharing lines
14 P share out

CAN bus connections

CAN bus end terminal

IOM 230 AGC 150
I:%:I* resistor R =120 Q E{I
CAN-H [ 2 AR A 27]30] CAN-H
GND [5 | Il >Q< Il —[28]31] oND
CAN-L | 6 ov—I —— A/ =——129[32] CAN-L

T— CAN A
CANB

The cable shield must not be connected to ground, only to the GND terminals.

Use different CAN addresses for the different IDs. Only IDO participate in the load share functionality.

IOM 230 CAN ID selector settings

1234
Ij EI Ij EI 8II;IF IDT* ON OFF OFF OFF

PCBL ¢ ID2* OFF ON OFF OFF

All other combinations = IDO.

NOTE *ID1is used for PID1 and PID2. ID2 is used for PID3 and PID4.
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10.4 M-Logic

All functions of the general purpose PIDs can be activated and deactivated using M-Logic. In the following, events and
commands regarding the general purpose PIDs are described.

Events

« PID active: This event is active when the related PID is activated.

« PID at min output: This event is active when the output is below the output parameter M-Logic min event set point.
« PID at max output: This event is active when the output is above the output parameter M-Logic max event set point.
« PID using input 1: This event is active when dynamic input selection has selected input 1 for output calculation.

« PID using input 2: This event is active when dynamic input selection has selected input 2 for output calculation.

« PID using input 3: This event is active when dynamic input selection has selected input 3 for output calculation.

« PID Modbus control: This event is active when remote Modbus control of this PID is requested.

Commands
¢ PID activate: This command activates the PID controller.

« PID force min. outp.: This command forces the output to the value set in the output parameter M-logic min event
setpoint.

« PID force max. outp.: This command forces the output to the value set in the output parameter M-logic max event
setpoint (for example, for post-cooling purposes).

+ PID reset: This command forces the output to the value set in the output parameter Analogue offset.
« PID Freeze: This command freezes the output at the current value.

10.5 Using general purpose PIDs for ESS regulation

You can use the general purpose PIDs (GPPIDs) to regulate the ESS set points for voltage and frequency, or for the power
and reactive power. This may be necessary if the measurements at the ESS are different from the rest of the system due to
internal isolation transformers and/or long power cables. Using the GPPIDs allows the ESS response to match the actual
measurements.

If the ESS is the only power source on the busbar, the ASC regulates the voltage and frequency from the ESS. If there are
other power sources, the ASC must regulate the ESS power and reactive power. There are separate GPPIDs for each
regulated value.

Using M-Logic to detect other power sources on the busbar

You can use M-Logic to detect the operating configuration and set a virtual toggle event. You can then use the virtual
toggle event to activate and deactivate the relevant GPPID.

The following M-Logic detects whether there are any other sources on the busbar. If there are other sources on the busbar,
the ASC activates a virtual toggle event.

= Logic 1 Activate virtual toggle event 1if there are any other sources on the busbar
A NOT Operator
¥ EventA [J Any Gen on hybrid bus 3¢ Delay (sec.) * 40 lg L
= OR wr
. —
Ewvent B [C] Any MAINS on hybrid t 3¢ OR — Output  Virtual toggle event 1: Vi 3¢
OR L
Event C [[] Any other BATTERY o1 % Enable this rule
Event A Events Any Gen on hybrid busbar
Event B OR Events Any MAINS on hybrid busbar
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Event C Events Any other BATTERY on hybrid busbar

Output Virtual toggle events Virtual toggle event 1

10.5.1 Voltage regulation

The PID can use the difference between the actual voltage from the ESS and the ESS reference voltage as inputs. The PID
controller output is a voltage reference offset. This offset is added to the voltage reference that the ASC sends to the ESS.

Example of general purpose PID settings for voltage regulation

PiDH Input Configuration PID4 Qutput Configuration
Actrvation of PID4 M-Ligic - Priority Maxdmum output -
Output type Voltage ref, offset
Input 1 Configuralion
Irput 1 ESS actusl L4 volt. « fintemmtoties: Setin
Irput 1 min, [ ] k] Anakogues Kp B
0 ]
Irput 1 max, [ | ] Analogue Ti ' H
100 0,25
Setpait 1 ESS voltaga ref. Analogue Td ] s
0
Seipanit 1 man. ] %
. Analogue output
Setporit 1 ma. . L
100 Analogue output inverse OFF =
Sefpont 1 offset l
a Analogue offset ' %
Reference 1 l 50
50 Mdogec min event setpoint B ¥
Weight 1 [ ] 5
. M-ogic max event setpoint [ ] £
Emable 1 on - a5

M-Logic to activate and reset PID4

You can use M-Logic to detect when to activate PID4. You can also use M-Logic to automatically reset PID4 when PID4 is
not active.

=] Logic 2 Activate PID4 (V regulation) if droop mode is active and there are no other sources on the busbar (virtual toggle event 1 is not active)
A NOT Operator
¥ EventA (] Droop mode active: Ev| 3 Delay (sec.) |+ 40 I
> ap AND
" Event B H Virtual toggle event 1: " 3 — — Output PID4 Activate: General PI 3
OR b
Event C [[] Motused * Enable this rule [
=l Logic 3 Reset PID4 (V regulation) if the PID is not in use
A NOT Operator
¥ EventA B PID4active: General P 3¢ Delay (gec.) ¢ 40 | ¥
= OR v
. —_—
Event B [] Notused » EE— Output PID4 reset: General Purp 3
ORrR w
Event C [[] Motused b4 Enable this rule [
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Event A Events - Battery Droop mode active

Event B Not, AND Virtual toggle events Virtual toggle event 1

Output General Purpose PID commands PID4 Activate

T S R S
Event A General Purpose PID PID4 Active

Output General Purpose PID commands PID4 reset

10.5.2 Frequency regulation

The PID can use the difference between the actual frequency from the ESS and the ESS reference frequency as inputs. The
PID controller output is a frequency reference offset. This offset is added to the frequency reference that the ASC sends to
the ESS.

Example of general purpose PID settings for frequency regulation

PID3 Ingaut Canfiouration PID3 Output Configuration
Activation of PID3 MeLogc - Priofity Maximum output =
Output type Frequency ref, offs »

gt 1 Configuration
Analogue Internal offset Settings

Enpuit 1 ESS actual freq.  w
Enput 1 min, [ | 5 Analogue Kp l
] ]
Enput 1 max. [ ] % Analogue Ti . g
100 0,25
Setpont 1 ESS frequency ref. w Analogue Td ' 5
o
Setpont 1 min,
" o Analogue output
Satpoint | mas, [ ] L )
100 Analogue output inverse OFE =
Setpoint 1 offset '
1] Analogue offest ] o
Reference 1 | 50
Weight 1 . 2 M-ogic min event setpaint ' . e
M t i
E i ina = Jogic max event Setpoin ' T

95

M-Logic to activate and reset PID3

You can use M-Logic to detect when to activate PID3. You can also use M-Logic to automatically reset PID3 when PID3 is
not active.
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=l Logic 4 Activate PID3 (f requlation) if droop mode is active and there are no other sources on the busbar (virtual togale event 1is not active)
A NOT Operator
¥ EventA [[] Droop mode active: Ev| 3¢ Delay (sec.) 4 40 [
: AND i AND
Event B B Virtual toggle event 1:° 3 — — Output  PID3 Activate: General P 3
OR v
Event C [[] Mot used b 4 Enable this rule (&)
= Logic 5 Reset PID3 (f regulation) if the PID is not in use
A NOT Operator
¥  EventA a PID3 active: General P1| 3¢ Delay (sec.) * 10 LA
= OR w
. —
Event B [] Motused 4 — Output PID3 reset: General Purp 3
OrR v
Event C [] Mot used b4 Enable this rule @
Event A Events - Battery Droop mode active
Event B Not, AND Virtual toggle events Virtual toggle event 1
Output General Purpose PID commands PID3 Activate
Event A General Purpose PID PID3 Active
Output General Purpose PID commands PID3 reset

10.5.3 Reactive power regulation

The PID can use the difference between the actual reactive power from the ESS and the ESS reference reactive power as
inputs. The PID controller output is a reactive power reference offset. This offset is added to the reactive power reference
that the ASC sends to the ESS.
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Example of general purpose PID settings for reactive power regulation

Betivation of PID2

Irput 1

Irput 1 min.

Irgout 1 maac.

Sefpant 1

Setporit 1 min.

Setpoit 1 man.

Setpoint 1 offsst

Reference 1

Weight 1

Enable 1

PID2 Input Configurabon

M-Logic -

Input 1 Configuration

ESSachual Qpct. -

[
o
500
ESS Qramped ref. g =
B
o
100
L
i}
| |
L]
|
1
=] -

M-Logic to activate and reset PID2
You can use M-Logic to detect when to activate PID2. You can also use M-Logic to automatically reset PID2 when PID2 is

not active.
(=) Logic &
A

¥  EventA

| 3

|
Ewent B

Ewent C

N

Logic 7

Event A

HY«p

Ewvent B

Event C

Event A
Event B
Output

%

' L
%
y >

Priarity

Output type

Analogue Kp
Analogue Ti

Analogue Td

Analogue output
Analogue output inverse
Analogue offset

M-ogic min event setpoint

M-ogic max event setpoint

PIDZ Qutput Configuration

Maximum output

Reactive power ref,

OFF

Analogue internal offset Settings

0,10

0,25

95

Activate PID2 (Q regulation) if droop mode is active and there are other sources on the busbar (virtual toggle event 1is active)

NOT

COperator

[] Droop mode active: Ev| 3

AN

D

AND

[C] Wirtual toggle event 1:7 3¢

[] Motused x

Reset PID2 (Q regulation) if the PID is not in use

OR

Delay (zec.)

440

Output  PIDZ Activate: General P %

Enable this rule [

NOT

Operator

B PID2 active: General PI 3

[[] Motused b4

[] Motused x

AND
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OR

OR

Events - Battery
Virtual toggle events

General Purpose PID commands

Delay (sec.)

1440

Output  PIDZ reset: General Purp 3¢

Enable this rule &

T S

Droop mode active

PID2 Activate

Virtual toggle event 1
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Event A General Purpose PID PID2 Active

Output General Purpose PID commands PID2 reset

10.5.4 Power regulation

The PID can use the difference between the actual power from the ESS and the ESS reference power as inputs. The PID
controller output is an active power reference offset. This offset is added to the power reference that the ASC sends to the
ESS.

Example of general purpose PID settings for power regulation

PID 1 Qutput Configuration
PID1 Input Configuration L
Priarity Maximum output
Activation af PID1 - oge; -
Output type Active power ref, of =

Input 1 Configuration
Analogue/Internal offset Settings

Irspast £ ESS actualPpet.
Input 1 min. (] o Analogue Kp '
: 0 - 0,01
nput 1 max. [}
i Analogue Ti . 5
0,25
Setpoint 1 = ————— 7
=k e Analogue Td ' g
Satpoant 1 min, ] % ]
1]
Setpaint 1 mex, y > Analogue output
100
sepoint 1 offect E Analogue output inverse OFE -
Reference 1 [ |
) Analogue offset ' %G
'i'l'ﬂl;ht 1 ' 50
1 N )
M-ogic min event setpoint %
Enable 1 = g g o [ | : b
Mdogic max event setpaint ' %o
a5

M-Logic to activate and reset PID1

You can use M-Logic to detect when to activate PID1. You can also use M-Logic to automatically reset PID1 when PID1 is not
active.

Designer's handbook 4189341323C EN Page 194 of 213



=l Logic & Activate PID2 (Q regulation) if droop mode is active and there are other sources on the busbhar (virtual toggle event 1is active)
A NOT Operator
¥ Eventa [_] Droop mode active: Ev 3 Delay (sec) * 10 LA
> AND “ AND
|
Event B [] Wirtualtoggle event 1" 3 — — Output  PIDZ Activate: General P13
OR v
Event C [] Motused b4 Enable this rule (@
(=) Logic 7 Reset PID2 {Q regulation) if the PID is not in use
A NOT COperator
¥  EventA B FIDZ active: General Py X Delay (sec.) * /10 i *
- OR i
. p—
Ewvent B [] Mot used » Output PIDZ reset: General Purp 3¢
OR i
Event C [C] Mot used b4 Enable this rule [
Event A Events - Battery Droop mode active
Event B AND Virtual toggle events Virtual toggle event 1
Output General Purpose PID commands PID1 Activate
Event A General Purpose PID PID1 Active
Output General Purpose PID commands PID1 reset
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11. Inputs and outputs

111 Digital inputs
1111 Standard digital inputs

The controller has as standard 12 digital inputs, located on the terminals 39 to 50. All inputs are configurable.

Digital inputs

Configurable

Negative switching only, < 100 Q

40 In Configurable Negative switching only, < 100 Q
141 In Configurable Negative switching only, < 100 Q
42 In Configurable Negative switching only, < 100 Q
43 In Configurable Negative switching only, < 100 Q
44 In Configurable Negative switching only, < 100 Q
45 In Configurable Negative switching only, < 100 Q
46 In Configurable Negative switching only, < 100 Q
47 MB position on* Configurable (application dependent) Negative switching only, < 100 Q
48 MB position off* Configurable (application dependent) Negative switching only, < 100 Q
49 ESB position on Configurable (application dependent) Negative switching only, < 100 Q
50 ESB position off Configurable (application dependent) Negative switching only, < 100 Q
NOTE * For a single controller application with a mains breaker.

111.2 Configuring digital inputs

The digital inputs can be configured from the controller or with the utility software (some parameters can only be accessed
with the utility software).

NOTE The configuration of digital inputs 39 to 50 has been moved from parameters 3001 to 3116 to I/O & Hardware
setup.

Configure a digital input with the utility software
In the utility software, in I/O & Hardware setup, select the digital input to configure.

DI35-50 |MI20 | MI21 | MI22 | MI23 | DOS5-18 | DCmeas AVG | AC meas AVG | Ext. P/Q sources | Configurable power meter

Preconfigured function Alarm Alarm when inputis  Timer Fail class Output A OutputB Auto adknowledge Inhibits Password Modbus address

Digital Input 39 | Access lock - | Enable ~ High ~| 10 + 5 |Warning | |Notused +| Motused ~| OFF ~ | |Inhibits... ~ | |Service = 185

1 2 3 I3 B 6 7 8 9 10

o Trox oo

1 Preconfigured function Select a function for the digital input.

2 Alarm Enable the alarm function.

8 Alarm when input is The alarm is activated when the input is high or low.

4 Timer The timer setting is the time from the alarm level is reached until the alarm occurs.
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o Trox oo

Select the required fail class from the list. When the alarm occurs, the controller

5 Fail class . .
reacts according to the selected fail class.

Select the terminal (or Limits) to be activated by an alarm. Limits makes the alarm

6 Output A useable as an input event in M-Logic.

Select the terminal (or Limits) to be activated by an alarm. Limits makes the alarm

/ Output B useable as an input event in M-Logic.

ON: The alarm is automatically acknowledged when the alarm conditions are no

8 Auto acknowledge
longer met.
9 Inhibits Select the exceptions to when the alarm must be activated.
10 Password level Select the password level that is needed to modify this parameter.

o
Select Write to device =+ to write the settings to the controller.

11.2 DC relay outputs

The controller has 12 x DC relay outputs as standard. The outputs are divided in two groups with different electrical
characteristics.

All outputs are configurable, unless other stated.

Relay outputs, group 1

Electrical characteristics

* Voltage: 0to 36 VDC

e Current: 15 A DC inrush, 3 A DC continuous

Relay 05 No default
Relay 06 No default
Relay outputs, group 2

Electrical characteristics
* Voltage: 4.5t0 36 VDC
e Current: 2 ADC inrush, 0.5 A DC continuous

Relay 09 No default
Relay 10 No default
Relay 11 Status OK
Relay 12 No default
Relay 13 No default
Relay 14 No default
Relay 15 MB ON relay*
Relay 16 MB OFF relay*
Relay 17 ESB ON relay**
Relay 18 ESB OFF relay**
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NOTE * For a single controller application with a mains breaker. If there is no breaker, these outputs are configurable.
NOTE ** If there is no breaker, these outputs are configurable.

11.21 Configure a relay output

Use the utility software, under I/O setup, DO 5 - 18 to configure the relay outputs.

Function Alarm

Output Function Alarm function Delay Paszword

Output 5 Run coil - M-Logic [ Limit relay Service -

Output function Select an output function.

Alarm relay NE
Alarm function  M-Logic / Limit relay
Alarm relay ND

Delay The alarm timer.

Select the password level to modify this configuration (cannot be edited by a user with lower

Password L
privileges).

11.3 Analogue inputs
11.3.1 Introduction

The controller has four analogue inputs (also known as multi-inputs): Multi-input 20, multi-input 21, multi-input 22, and
multi-input 23. Terminal 19 is the common ground for the multi-inputs.

The multi-inputs can be configured as:

e 4-20mA
¢« 0-10VDC
« Pt100

* RMI oil pressure

« RMI water temperature
¢ RMIfuel level

* RMI Custom

« Binary/digital input

The function of the multi-inputs can only be configured with the utility software.
Wiring
The wiring depends on the measurement type (current, voltage, or resistance).
More information
See Wiring in the Installation instructions for examples of wiring.
11.3.2 Application description

The multi-inputs can be used in different applications. For example:

o Power transducer. If you want to measure the power from another power source, a power transducer sending a 4-20 mA
signal could be connected to multi-input 20.
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« Temperature sensor. Pt100 resistors are often used to measure temperature. In the utility software, you can choose
whether the temperature should be shown as Celsius or Fahrenheit.

+ RMlinputs. The controller has three RMI types; oil, water and fuel. It is possible to choose different types within each
RMI type. There is also a configurable type. For more information, see the AGC 150 Genset Mains BTB Designer's
handbook.

« An extra button. If the input is configured as digital, it works like an extra digital input.
« Differential measurement can be used to activate an alarm when two values are too far apart.

11.3.3 Configuring multi-inputs
Configure each multi-input to match the connected sensor.

1. In the utility software, select I/O & Hardware setup, then select MI 20/ 21/ 22/ 23.

DI 39-40-41 | DI 42-43-44 | DI 45-96-47 | DI 46-49-50 MI20 |MI21 | MI22 | MI23 | DO 5-18 | DCmeas AVG | AC meas AVG | E

Multi input 20

1st alarm: Parameter: 4120, Modbus address: 268

2nd alarm: Parameter: 4130. Modbus address: 269
Wire break: Parameter: 4140, Modbus address: 264

Input type p Engineering Unit Bar fcelsius
Scaling Vv 1/10 - Last open file name -
Selected curve 1st Alarm Disable -
Alarm when input is High -
e 00 Delay 10 ]| Sec,
g0 ® oo =
oo Fail class Warning -
oo
oo Output A Mot used -
oo
0 oo OutputB Mot used -
ek Auto acknowledge OFF -
Configurable curve Open Save Inhibits Inhibits. .. -
Input (mA) Output
Set point 1 |g = | |g = | 2nd Alarm Disable -
Set point 2 |g B | |g B | Alarm when input is High -
S - o -
seonts o 1] b
Set point 5 |D = | |D = | Fail dass Warning o
Set point & |g = | |g B | Output A Not used -
Set point 7 |g B | |g B | OutputB Not used -
Set point 8 |g D | |g = | Auto acknowledge OFF -
Set point 9 |g L | |g + | Inhibits Inhibits... -
Set paint 10 |o = | |u B |
Set point 11 |g = | |g ;| Wire break detection pjsahle =
Set point 12 |D B | |D B | Wire break fail dass Warning =
Set point 13 |o = | |g B | Output A Not used -
Set point 14 |g B | |g B | OutputB Mot used -
Set point 15 |g - | |g = | Delay 1 =] Sec.
Set point 16 |g L | |g D | Auto acknowledge OFF -
Set point 17 |D B | |g B | Inhibits Inhibits... -

2. Select the appropriate Scaling.
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Examples

DI 33-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-49-50 MI 20

Multi input 20

1st alarm: Parameter: 4120, Modbus address: 268

2nd alarm: Parameter: 4130, Modbus address: 269
Wire break: Parameter: 4140. Modbus address: 264

DI 33-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-43-50 MI 20

Multi input 20

1stalarm: Parameter: 4120, Modbus address: 268

2nd alarm: Parameter: 4130. Modbus address: 269
Wire break: Parameter: 4140, Modbus address: 264

Input type 4-20mA - Input type 4-20mA -
Sealing Perc 1/10 - Scaling Perc 1/100 -
Selected curve Selected curve
55 0,55
5 O 58 05 O 058
o 45 O 5484 o 045 O 0,548
g O 5368 2 04 O 0537
2 a5 O 5252 2 o3 O 0525
z O 5138 e O 0514
oz O 5018 o O 0,502
2 O 4903 o O 048
O 4787 " O 0478
5 10 15 20| O 4571 5 10 15 20| O 0467
Input Input
Configurable curve Open 5a Configurable curve Open Save
Input (mA) Output Input (mA) Dutput
Set point 1 |4 D | |2 D | Set point 1 |4 B | |gr2 e |
Set paint 2 [ 2] [se 2] Set point 2 20 sl |oss H
Set point 3 |2D = | |5,5 = | Set point 3 |20 S RES 2]
Set point 4 [0 2] [ss 2] Set point 4 [0 sl |oss e
Scaling 1/10 Scaling 1/100

11.3.4 Alarms

For each multi-input, two alarm levels are available. With two alarms it is possible to have the first alarm reacting slow, while
the second alarm can react faster. For example, if the sensor measures generator current as protection against overload, a
small overload is acceptable for a shorter period, but in case of a large overload, the alarm should activate quickly.

Use the utility software to configure the multi-input alarms. Select I/O & Hardware setup, then select MI 20/ 21/ 22 /23.
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DI 39-40-41 | DI 42-43-44 | DI 45-46-47 | DI 48-49-50 MI20 |MI21 | MI22 | MI23 | DO5-18 | DC meas AVG | AC meas AVG | E

1
Multi input 20
1st alarm: Parameter: 4120, Modbus address: 268
2nd alarm: Parameter: 4130, Modbus address: 269
Wire break: Parameter: 4140, Modbus address: 264
Input type 4-20mA - Engineering Unit Bar celsius
Scaling Perc 1/10 o Last open file name -
Selected curve 2  istAlarm Enable -
BE Alarm when input is High -
5 o B& .
Set t
o es O 5434 =
B 4 O 5368 Delay
5z O 5252
3 O 5,135 Fail dass Warning -
25 O 508
-2 O 4803 Output A Not used -
O 4787
5 10 15 2|0 4571 Output B Not used -
Input Auto acknowledge OFF A
Configurable curve Open Save Inhibits Inhibits... -
Input (mA) Dutput
Set point 1 |4 D | |2 B | 3 2nd Alarm Enable -
Set paint 2 |zg = | |5r5 = | Alarm when input is High -
Set point 3 |20 B | 5,6 2 | Set point Zl
Set point 4 |20 = | |5r5 D | Delay 10 Sec.
Set point 5 |20 = | 5.6 B | Fail dass Warning -
Set point & |20 = | |5,5 B | Output A Not used -
Set point 7 |zg B | | 5.6 B | Output B Mot used -
Set point 3 |20 - | |5r5 - | Auto acknowledge OFF -
Set point 9 |20 = | |5 5 2 | Inhibits Inhibits... -
Set point 10 |20 D | 5.6 2 |
Set point 11 |20 = | |5,5 D | Wire break detection |hjgaple =
Set point 12 |ZU B | 5.6 B | Wire break fail dass Warning -
Set point 13 |20 = | |5,5 B | Output A Not used -
Set point 14 |20 B | |5,5 = | Output B Mot used -
Set point 15 |20 - | |5r5 - | Delay 1] =] Sec.
Set point 16 |zg = | |5r5 = | Auto acknowledge OFF =
Set point 17 |20 = | 5.6 2 | Inhibits Inhibits... -

1. Select the desired multi-input tab.
2. Configure the parameters for 1st alarm.
3. Configure the parameters for 2nd alarm.

Sensors with max. output less than 20 mA
If a sensor has a maximum output less than 20 mA, it is necessary to calculate what a 20 mA signal would indicate.

Example: A pressure sensor gives 4 mA at 0 bars and 12 mA at 5 bar.
e (12-4)mA =8 mA =5 bar

e 1mA =5bar/8 = 0.625 bar

¢ 20-4mA =16 x 0.625 bar =10 bar

Configuring multi-input alarms from the display

Alternatively, you can use the display to configure the multi-input alarms: 1/0 settings > Inputs > Multi input >
Multi input [20 to 23].1 / 2

11.3.5 DC measurement averaging

You can use the utility software to set up averaging for the DC measurements (Multi input 20 to 23). The averaged values
are then shown on the display unit and in the Modbus values. However, the controller continues to use real-time
measurements.
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In the utility software, under I/O & Hardware setup, select the DC meas AVG tab. For each measurement, you can select
OFF, or averages calculated over 100 ms to 10 s.

Monitoring

Application supervision
Alarms

Logs

InputsiCutputs
Trending

Configuration

Parameters

DC meas AVG | AC meas AVG | Ext. P/Q sources

Input

]

Multi input 20
Multi input 21
Multi input 22

Multi input 23

»

Application configuration

/0 & Hardware setup

11.3.6 Wire break

Average time

OFF

OFF

OFF

OFF

To supervise the sensors/wires connected to the multi-inputs and analogue inputs, you can enable the wire break function
for each input. If the measured value on the input is outside the normal dynamic area of the input, it is detected as a short
circuit or a break. An alarm with a configurable fail class is activated.

_ Wire failure area Normal range Wire failure area

<3 mA 4-20 mA

4-20 mA
0-10VDC

RMI Oil, type 1
RMI Qil, type 2
RMI Oil, type 4
RMI Temp, type 1
RMI Temp, type 2
RMI Temp, type 3
RMI Temp, type 4
RMI Fuel, Type 1
RMI Fuel, Type 2
RMI Fuel, type 4
RMI configurable
RMI Custom
Pt100

Level switch
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=0V DC -
<10.0Q =
<10.0 Q =
<33.0Q =
<10.0Q -
<18.2Q -
<3.60Q -
<32.00Q -
<1.6Q -
<3.00Q -
<33.00 -
<lowest resistance =
<lowest resistance =
<82.3Q =

Only active if the switch is open

>21 mA

N/A

>184.0 Q

>184.0 Q

240.0 Q

>1350.0 Q

>2400.0 Q

>250.0 Q

>2500.0 Q

>78.8 Q

>180.0 Q

>240.0 Q

>highest resistance
>highest resistance

>194.1Q
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Principle
The diagram shows that when the wire of the input breaks, the measured value drops to zero, and the alarm is activated.

Input signal

(mA, °C,b, %)

. Wire failure
Upper failure
limit
Lower failure
limit

Wire failure

Pt
Wire break

Configuring wire break alarms from the utility software or display

You can use the utility software to configure wire break alarms. Alternatively, you can use the display to configure wire
break alarms: I/0 settings > Inputs > Multi input > Wire fail [20 to 23]

11.3.7 Differential measurement

Differential measurement compares two measurements, and gives an alarm or trip if the difference between two
measurements become too large (or too small). To have the alarm activate if the difference between the two inputs is lower
than the alarm's set point, remove the check mark from High Alarm in the alarm configuration.

It is possible to have up to six comparisons. Two alarms can be configured for each comparison.

Using differential measurement to create an extra analogue alarm

If the same measurement is selected for input A and input B, the controller uses the value of the input for the differential
measurement alarm.

Functions > Delta alarms > Set [l to 6]

e 7 S S ™ S

Input A for comparison Multi-input 20

4601, 4603, 4605, 4671, 4673 or 4675
set [1to 6]

See the controller
Input B for comparison

4602, 4604, 4606, 4672, 4674 or 4676
set [1to 6]

Functions > Delta alarms > Set [1 to 6] > Delta ana[l to 6] [1 or 2]

e N S ™ S

4611, 4631, 4651, 4681, 4701 or 4721 Set point 1 -999.9 t0 999.9

4621, 4641, 4661, 4691, 4711 or 4731 Set point 2 -999.9 to 999.9 1.0
4612, 4632, 4652, 4682, 4702 or 4722 Timer 1 0.0t0 999.0 s 50s
4622, 4642, 4662, 4692, 4712 or 4732 Timer 2 0.0t0 999.0 s 50s
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4613, 4633, 4653, 4683, 4703 or 4723 Output A set 1
4623, 4643, 4663, 4693, 4713 or 4733 Output A set 2

Relays and M-Logic =
4614, 4634, 4654, 4684, 4704 or 4724 Output B set 1
4624, 4644, 4664, 4694, 4714 or 4734 Output B set 2
4615, 4635, 4655, 4685, 4705 or 4725 Enable set 1 OFF

OFF

4625, 4645, 4665, 4695, 4715 or 4735 Enable set 2 ON
4616, 4636, 4656, 4686, 4706 or 4726 Fail class set 1

Fail classes Warning
4626, 4646, 4666, 4696, 4716 or 4736 Fail class set 2

Differential measurement examples

s/

\ A

High ESS voltage alarm

Configure the alarm:
¢ In parameters 4601 and 4602, select Voltage DC.
e In menu 4610, select 25.0 for the set point, select 1.0 s for the timer, and select ON.

If the battery voltage rises above 25.0 V for at least 1 second, the controller activates the Delta anal 1 warning
alarm. Use the translation function to change the alarm text to High ESS voltage.

o Low state of charge output

\/
I

Configure the output:
e In parameter 4603 and 4604, select SOC.
¢ Inmenu 4630:

o Set point: 30.0

o Timer: 1.0 s

o Qutput A: Terminal 14

o Qutput B: Limits

o Enable: Select

o High alarm: De-select

If the state of charge drops below 30.0 % for at least 1 second, the controller activates the terminal 14 relay. The
differential alarm is not activated.

11.4 Analogue outputs
The controller has two analogue outputs that are active and galvanically separated. No external supply can be connected.

11.41 Using an analogue output as a transducer

You can configure transducers 52 and/or 55 to transmit values to an external system. The values include the controller's set
points, and AC measurements.

You can select a scale for some of the values. For example, for the busbar voltage (parameter 5913), select the minimum in
5915, and select the maximum in 5914.

NOTE These values are also available using Modbus.
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Transducer range
I/0 settings > Outputs > Transducer > Output [52 or 55] limits

e S S

5802 or 5812 AOUT [52 or 55] limits -10.5to 5V The transducer minimum limit.
5803 or 5813 AOUT [52 or 55] limits -5t010.5V The transducer maximum limit.

Transducer configuration example: Power output
I/0 settings > Outputs > Transducer > kW > P output actual

omameter e Range—— omas

Set point
Disabled
-10to 10 V
5823 P1 output type Transducer A Select the output.
Disabled
Transducer 52
Transducer 55

5824 P1 output max 0 to 20000 kW ESS active power maximum for the transducer
5825 P1 output min -9999 to 20000 kW ESS active power minimum for the transducer

Other transducer values

5693, 5694, 5695 P ref The controller's power set point.

5853, 5854, 5855 S ESS apparent power

5863, 5864, 5865 Q ESS reactive power

5873, 5874, 5875 PF Power factor of the power from the ESS
5883, 5884, 5885 f (ESS) ESS frequency

5893, 5894, 5895 U (ESS) ESS L1-L2 voltage

5903, 5904, 5905 | ESS L1 current

5913, 5914, 5915 U BB Busbar/mains L1-L2 voltage

5923, 5924, 5925 f BB Busbar/mains frequency

5933, 5934, 5935 Input 20 The value received by analogue input 20.
5943, 5944, 5945 Input 21 The value received by analogue input 21.
5953, 5954, 5955 Input 22 The value received by analogue input 22.

11.5 Additional inputs and outputs

If more inputs and/or outputs (I0s) are needed, you can use CIO modules with the ASC 150. When the CIOs are installed
and the 10s are configured, the CIO 10s act like I0s on the ASC 150.

To use CIOs, in CIO Enable (parameter 7891) select ON.

More information
See the CIO 116 Installation and Commissioning guide under www.deif.com/products/cio-116.
See the CIO 208 Installation and Commissioning guide under www.deif.com/products/cio-208.

See the CIO 308 Installation and Commissioning guide under www.deif.com/products/cio-308.
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12. Small rental application (ESS-Genset) example

121 Introduction

As this handbook shows, you can use the application drawing, inputs and outputs, parameters and M-Logic to use the ASC
150 Storage controller in a wide variety of applications. To help you to set up a single ASC 150 Storage controller quickly,
this chapter here an example of a specific, simple, single controller application.

A\ DANGER!

Incorrect configuration is dangerous

Only allow authorised personnel, who understand the risks involved in working with electrical systems, to do the
installation and configuration. The configuration given here is an example. Do not blindly follow this example. Be
careful to create a configuration that is suitable for your electrical system instead.

12.2 Application setup

Single-line diagram for the application example
Consumers

Start, stop

|
I - Genset |\

controller
ASC Storage v

System information
e Three-phase system, 50 Hz, 400 V phase-phase
« Storage system: Danfoss Vacon NXP, with Modbus TCP PCS communication
e Genset: 1500 kW, with a DSE 8xxx controller
* Application: Supply power at a building site on weekdays from 07h00 to 19h00:
o During the day, the battery supplements the genset, and makes sure that the genset runs optimally.
o At night, and over weekends, the battery supplies power for lighting and the security system. The genset is off.
« Operation strategy:
o From 07h00 to 18h00, the state of charge parameters (set 1) ensure optimum genset operation.

o From 18h00 to 19h00, the state of charge parameters (set 2) ensure that the battery is charged (to supply power
through the night).

o From 19h00, the state of charge parameters (set 3) allow the battery to run down (so that the genset does not have
to start).

Creating the application drawing in the USW

1. On the Application configuration page, use New plant configuration to open a Plant options window to create a new
application.
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B EETEE

Plant cptions

Product type

Flant type

| Single cantraller

Application properties

a batchwrite]

n Active [applies only when performing

M arme: | Fiental exampld

R

Buz Tie options
Wrap buz bar

Power management CAM

Application emulation

(®) Oif

() Breaker and engine cmd. active

() Breaker and engine cmd. inactive

Cancel

2. Under Area control, remove Mains from the top area. Since the ASC controls the ESB in this example, add the ESB

breaker type in the bottom area.
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Area control - Plant totals Appl. 1: <Rental example= | Appl. 2 1 Appl. 3 Appl 4

T

< Area 1 of1
Application 1: Rental example

Area configuration - Top

— Areal
Source (Mone e
1T =
Bottom
Source |Battery o
1T =
ESE |Pulse e *
ESE\
b
< Add Delete Add =
+ J—
Battery
. J

3. Use Write plant configuration to the device to write the configuration to the controller.

| :i} @ (g) =

12.3 Inputs/Outputs

Set up the inputs in the utility software.

Set up the relay to start/stop the genset

On the I/O & Hardware setup page, select DO 5 - 18.

For Output 5, select Start/Stop Ext. DG and M-Logic /Limit relay, then write to the controller.
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DI 39-40-41 | DI 42-43-44 | DI 45-46-47 | DI 45-49-50 | MI20 | MI21 | mMI22 | MI23Q DOS5-18 BExt PfQsc

Function Alarm
Output Function Alarm function Delay
Monitoring S
I Output 5 Start/stop Ext. DR M-Logic / Limitrelay I ] =
Application supenision Output & Mot used - M-Logic [ Limitrelay 0 =
Alarms
Output 9 Mot used - M-Logic /Limit relay
Logs
Cutput 10 Mot used - M-oagic /Limitrelay -
InputsiQutputs
. Output 11 Status ok - M-Logic / Limitrelay -
Trending
Output 12 Mot used - M- ogic /Limitrelay -
P A Output 13 Mot used - M-Logic /Limit relay
COutput 14 Mot used - M-oagic /Limitrelay -
Application configuration
Output 15 Mot used - M-Logic / Limitrelay -
Parameters
Output 16 Mot used - M- ogic /Limitrelay -
‘ I /0 & Hardware setup ‘
Cubratk 17 mnd caeficrshla naa N PR 1 - -

Set up the measurements from the genset controller
On the I/O & Hardware setup page, select Ext. P/Q sources.

For Ext. source 1, select DG, 1500, DG power meter comm. 01 and DG power meter comm. 01, then write to the controller.

@ DI 39-40-41 | DI 42-43-44 | DI 45-96-47 | DI 48-49-50 | MI 20 | MI21 | M122 | MI 23 | DO 5 - 18 || Ext. P/Q sources

Type Nominal P (kW P source source
Monitoring FS
IEXt- source 1 DG - 1500 = DG power meter comm, 01 - DG power meter comm, 01 - I
Application supenvision Ext. source 2 OFF = 0 = Mo source selected - No source selected -
Alarms
Ext. source 3 OFF - No source selected - No source selected -
Logs
Ext. source 4 OFF - No source selected - No source selected -
Inputs/COutputs
) Ext. source 5 OFF - No source selected - No source selected -
Trending
Ext. source & OFF - No source selected - No source selected -
Configuration Y EESavEH OFF hd Mo source selected - No source selected -
Ext. source & OFF - No source selected - No source selected -
Application configuration
Ext. source 9 OFF - No source selected - No source selected -
Parameters
Ext. source 10 OFF - No source selected - No source selected -
| I 10 & Hardware setup I |
Ext. source 11 OFF - n = Mo annree selacted - Nn aniree selacted -

12.4  Wiring

The minimum required wiring is listed in the following table.

More information
See the Installation instructions for complete wiring information.

1-2 Power supply 6.5 to 36 V DC, power for the controller
1-4 Emergency stop Digital input

1-5 Start-stop genset Maximum 36 V DC/3 A relay.
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Terminal(s)

8-17
8-18
33
85
49
50

56
59
57
59
58
59
63
64
65
67
68
69
Ethernet

Close ESS breaker
Open ESS breaker
Genset comm DATA
Genset comm DATA
ESS breaker closed
ESS breaker open
Common

S1 (k) L1 AC current
S2 (l) L1 AC current
S1 (k) L2 AC current
S2 (I) L2 AC current
S1 (k) L3 AC current
S2 (I) L3 AC current
L1 ESS voltage

L2 ESS voltage

L3 ESS voltage

L1 Busbar voltage
L2 Busbar voltage
L3 Busbar voltage
Ethernet

12.5 Parameters

Connect these terminals to the genset controller. The genset must start when the
relay is activated, and stop when the relay is deactivated.

Maximum 36 V DC/0.5 A relay
Maximum 36 V DC/0.5 A relay
+ (A)

®) Connect these terminals to the genset controller Modbus RTU terminals.
- (B

+36 V DC with respect to plant supply negative
-24 V DC with respect to plant supply negative

Use an x/1 A or x/5 A current transformer.

Use an x/1 A or x/5 A current transformer.

Use an x/1 A or x/5 A current transformer.

Maximum 690 V AC phase-phase
Maximum 690 V AC phase-phase
Maximum 690 V AC phase-phase
Maximum 690 V AC phase-phase
Maximum 690 V AC phase-phase
Maximum 690 V AC phase-phase

Connect the Ethernet to the storage system.

For this example, set the following parameters. Select Write parameters to the device when you have finished.

NOTE Not all parameters are shown in the list below. Parameters with factory defaults that are suitable for this example
are not included. Irrelevant parameters are not included either.

T

6001

6002
6003
6004
6005
6006
6041

6042
6043
6044
6051

Nom. f 1

Nom. P 1

Nom. | 1

Nom. U 1

Nom. Q 1

Nom. S 1

ES primary U
ES secondary U
ES Primary |

ES secondary |

BB primary U 1
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Select 50 Hz.

Use the ESS information to configure the nominal power set point.

Use the ESS information to configure the nominal current set point.

Use the ESS information to configure the nominal voltage set point.

Use the ESS information to configure the nominal reactive power set point.
Use the ESS information to configure the nominal apparent power set point.
The ESS primary voltage. If necessary, adjust this set point.

The ESS secondary voltage. If necessary, adjust this set point.

The ESS primary current. If necessary, adjust this set point.

The ESS secondary current. If necessary, adjust this set point.

The busbar primary voltage. If necessary, adjust this set point.
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6052
6053
6071
6961
6962
6964
6965
6971
6972
6974
6975
6981
6982
6984
6985
7541
7561
7681
7701
7721
15011
15014
15151
15153
15155
15161
15163
15165
17031
17032
17033
17051
17052
17053
17054
17061
17062
17063
17064

BB second. U 1
BB nominal U 1
Operation mode
Start timer 1

Start timer 1

Stop timer 1

Stop timer 1

Start timer 2
Start timer 2
Stop timer 2

Stop timer 2

Start timer 3
Start timer 3
Stop timer 3

Stop timer 3

ESS comm. intf.
ESS protocol
BMS comm. ID
DG meter ID

DG meter prot.
Min DG load 1
Opt. DG load % 1
SOC DG start limit
SOC DG stop limit
SOC DG control
Sys P DG start limit
Sys P DG stop limit
Sys P DG control
DG charge pct
DG charge P

DG charge mode
SOC minimum 1
SOC maximum 1
SOC thr. 11

SOC thr. 2.1

SOC minimum 2
SOC maximum 2
SOC thr. 1.2

SOC thr. 2.2
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The busbar secondary voltage. If necessary, adjust this set point.
The busbar nominal voltage. If necessary, adjust this set point.
Select Island operation

Select MO-TU-WE-TH-FR

Select 7 Hours

Select MO-TU-WE-TH-FR

Select 18 HOURS

Select MO-TU-WE-TH-FR

Select 18 Hours

Select MO-TU-WE-TH-FR

Select 19 HOURS

Select MO-TU-WE-TH-FR

Select 19 Hours

Select MO-TU-WE-TH-FR

Select 7 HOURS

Select Modbus TCP/IP client

Select Danfoss Vacon NXP.

If necessary, adjust this set point.

If necessary, adjust this set point.

Select DSE 8xxx, 7xxx, 6xxx and 4xxx

If necessary, adjust this set point.

If necessary, adjust this set point.

If necessary, adjust this set point.

If necessary, adjust this set point.

Select Enable.

If necessary, adjust this set point.

If necessary, adjust this set point.

Select Enable.

If necessary, adjust this set point.

If necessary, adjust this set point.

Select Enable, and as relevant, select percent or power.

If necessary, adjust this set point.

If necessary, adjust this set point.

If necessary, adjust this set point.

If necessary, adjust this set point.

Adjust this set point to make sure that the battery is charged up.
Adjust this set point to make sure that the battery is charged up.
Adjust this set point to make sure that the battery is charged up.
Adjust this set point to make sure that the battery is charged up.
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Parameter | Name Description

Adjust this set point to allow the battery to discharge as it supplies power through the

17071 SOC minimum 3 .
night.

17072 SOC maximum 3 ,:\I(;u;ft this set point to allow the battery to discharge as it supplies power through the

17073 SOC thr. 1.3 A.djust this set point to allow the battery to discharge as it supplies power through the
night.

17074 SOC thr. 2.3 A'djust this set point to allow the battery to discharge as it supplies power through the
night.

17081 Operation mode Selet.:t Battery Energy Source, so that the ESS can supply energy when the genset is not
running.

17110 SOC low If necessary, adjust this set point.

17120 SOC high If necessary, adjust this set point.

12.6 Timer logic

The utility software screenshot below shows simple logic to change the state of charge parameter set based on the
command timers.

| Logic 1 Daytime SOC setting for optimum genset operation ‘
NOT Operator
EventA O |Cmd timer 01 active: Cmd Timers * | Delay (sec.) | 440 g ‘
OR -
EventB O |Nut used x | — Output |Set 50C sefting 1: Battery x ‘
OR v
EventC O |Nnt used * | Enable this rule
Logic 2 S0OC setting for battery top upbnarging ‘
NOT Operator
EventA O |Cmd timer 02 active: Cmd Timers x | Delay (sec.) | <[40 I3 ‘
oR -
EventB m |Nm used x | — Output |Set S0C sefting 2: Battery x ‘
OR -
EventC O [votuses x| Enable this rule
Logic 3 SOC setting for night time power supply ‘
NOT Operator
EventA O [cmd tmer 03 active: Cmd Timers x| Delay (sec) [+ [0 [+
OR -
Events O |Nm used x | _— Output |Set S0C setting 3: Battery x ‘
OR v
EventC 0 |Nul used x | Enable this rule

You can also create more complex logic. For example, you can configure a switch to override the timers.

12.7 Commissioning

A\ DANGER!

ﬁ Incorrect wiring and configuration are dangerous
Before using the system, check that the wiring and parameters are correct for the application.

Before starting operation, check that all the wiring is correct.

Check that the parameters are correct for the application.

Check that the controller can communicate with the ESS and the genset controller.
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12.8 Operation

Press the AUTO button on the controller. When the controller is in AUTO mode, the LED next to the AUTO button is
green.

The controller automatically ensures that the ESS runs according to its charge scheme, and supplies the required power.

At 07h00, the controller changes to state of charge parameter set 1. If necessary, the controller automatically starts the
genset. The controller changes the ESS set point to ensure that the genset never runs below its minimum load. As far as
possible, the controller ensures that the genset runs at its optimum load.

At 18h00, the controller changes to state of charge parameter set 2. If necessary, the controller automatically starts the
genset to top up the battery charge for the night.

At 19h00, the controller changes to state of charge parameter set 3. The battery is allowed to run down as it supplies a
small amount of power for security and lighting.
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