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ABB's Emax 2 All-in-one innovation 
integrates protection, control, 
connectivity and power 
management to ensure continuity 
of service, reliability and 
productivity of Microgrid 
installations.   
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A forced model change 
Renewable energy generation has experienced 
remarkable growth in the last 10 years. Society is 
increasingly aware of environmental changes and 
the limitation of fossil energy resources, creating 
a need for independent, self contained power 
generation systems, especially renewable energy 
sources. 

In addition, traditional power grids are 
increasingly susceptible to failure caused by 
climate and other major events. The very structure 
of these networks, in turn, hinder the integration 
of distributed renewable energy sources. 

What is a Microgrid ? 
A Microgrid installation is a power grid with 
consumption loads and generation sources 
controlled and properly managed to ensure 
constant service.  This is true when loads and 
sources are either connected or disconnected 
from the main grid. 

Microgrid installations have a single point 
of connection to the electrical distribution 
network, as can be the case of shopping centers, 
campuses, industry, etc. Other examples show 
how a Microgrid can work permanently in an 
isolated manner from the distribution network, 
such as boats or rural communities. 

ABB's All-in-One innovation is 
the only integrated breaker  
innovation on the market that can 
intelligently manage and control 
Microgrid installations to ensure 
continuity of service, 
reliability and productivity. 

ABB offers a unique solution that combines 
innovative protection, control, connectivity and 
management that simplify and accelerate the 
user interaction like never before.

Protection
A building connected to a traditional power grid 
suffers from numerous electrical service failures 
every year. This seriously affects productivity, 
safety and comfort of the user and the 
connected devices. 

This can lead to significant economic losses.
The new Interface Protection feature of the 
All-in-one innovation allows you to properly 
protect the installations of active equipment that 
pours energy into the grid. 

It is a complex algorithm of voltage, current and 
frequency protection which detects faults in the 
network and disconnects active elements of the 
Microgrid. This prevents these sources of energy 
from contributing to network failure. 

The Interface Protection function is a regulatory 
requirement for all active users and is also 
complementary to the interlocking signals 
of the Medium Voltage protection. 

The integration of this new function into ABB's 
Emax 2 Low Voltage circuit breaker avoids the 
installation of an external relay for interface 
protection in the installation.

Additionaly, the new Interface Protection 
disconnects the network installation from 
distribution in case of failure and allows the 
Microgrid to start working in isolation, 
without losing continuity of service. 

At the same time, ABB's Emax 2 automatically 
adapts the protection settings and electrical 
selectivity to the new electrical conditions and 
requirements of the isolated Microgrid (short-
circuit currents of the auxiliary generation 
sources are usually much smaller than those of 
the network). 

This innovative feature called Adaptive Protection 
ensures the correct protection and safety of the 
installation in any Microgrid scenario. 

In addition, Emax 2 offers a wide range of 
protective functions for generators (generator-
sets), ensuring adequate protection for all energy 
resources of the installation.

Control
The ABB All-in-One innovation offers the option 
to include the automatic transfer function (ATS) 
integrated in the Emax 2 circuit breaker, being the 
first low voltage breaker on the market to 
combine and coordinate both protection and 
control functions. 

—
Introduction
The future is today 
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This function enables the activation of 
auxiliary generation sources (eg. generators) and 
transfers the feed of the Microgrid from the 
distribution network to such auxiliary sources, 
thus ensuring a secure transfer to maintain 
continuity of service and reliability of the system. 

The integration of this new function into the 
Emax 2 is an alternative to the use of external 
sensors and controllers used in traditional 
solutions, guaranteeing savings of up to 30% 
of the space occupied by the electrical 
distribution gear and maximizing the level of 
reliability of the ATS solution. 

The solution is Plug & Play thanks to pre-
configured templates. Without any programming, 
it allows modularization and standardization of 
the installation controls.

Connectivity
Energy supervision allows for the monitoring 
and control of the conditions present in an 
electrical system. In addition to the conventional 
energy parameters, it is also possible to monitor 
advanced network quality parameters which are 
integrated into Emax 2. 

ABB integrates into Microgrid installations 
of substation and Smartgrid control systems 
through IEC61850 communication protocol, 
embedded in the Emax 2 circuit breaker.  
This breaker is the only one on the market capable 
of communicating in 7 different protocols. 

In addition, ABB offers energy management 
solutions to monitor, optimize and control 
the energy consumption of multiple installations 
through ABB AbilityTM EDCS, an innovative cloud 
technology. The user now has a convenient, quick 
and simple way for system monitoring. 

Management  
ABB's All-in-One innovation, based on protection 
and control algorithms specifically developed for 
Microgrid networks, increases productivity and 
reduces energy costs of your installation. 

The automatic load shedding function ensures 
the continuity of service of the Microgrid 
installation, disconnecting only the non-priority 
loads during a main's failure. 
The loads that the user identifies as non-priority 
are disconnected before transfer (ATS) from the 
distribution network to the auxiliary sources. 

Emax 2 checks the ROCOF protection, which 
activates the load shedding, only when the energy 
consumed by the installation is higher than that 
produced by the auxiliary generation sources. 
With the installation connected to the 
distribution network and without any service 
failure, the Ekip Power Controller function 
integrated into the Emax 2 circuit breaker 
allows for management of the energy demand. 

It will maintain a stable consumption curve, 
avoiding penalties of the electric company and 
reducing its energy cost. 

—
01 Example of a  
low voltage 
Installation with 
the Emax 2 circuit 
breaker and ABB's 
All-in-One innovation, 
to manage your 
energetic resources 
intelligently.
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—
Operating conditions
Ensure continuity of service in 
any situation 

ABB's All-in-One Innovation 
Innovative Microgrid Protection, Control, Connectivity, and Intelligent Management functions to 
ensure service continuity, reliability and productivity of facilities like never before. 

Microgrid connected 

Disconnection 

Islanded Microgrid 

Reconnection 

E k i p Powe r Co nt ro l l e r 
It actively controls consumer demand according to the user's priorities, avoiding 
penalties for consumption points and lowering the cost of the electric bill of  
the property.

I nte r face p rote c t i o n 
Disconnects the Microgrid from the distribution network in the event of a failure or service failure.

Ad a pti ve p rote c t i o n 
Adapts the tripping curves of the breaker installation to maintain the selectivity and to 
correctly isolate faults of the plant.

Load sh e d d i n g 
Disconnects non-priority loads to ensure service continuity of the installation, balancing 
the energy consumed with that generated using the auxiliary generation sources of the 
installation.

E m b e d d e d AT S
Transfer power from the plant to the auxiliary generation sources automatically.
.

Sy n c h ro ni z at i o n a n d re co n n e c ti o n 
Once the distribution network recovers service, this exclusive function synchronizes (voltage 
and frequency) the mains of the Microgrid installation and automatically reconnects it to the 
network without crossing zero to return to the initial situation (Microgrid connected).

1.

2.

3.

4.
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Ensure continuity of 
service, reliability and 
productivity of the 
installation (24/7/365).

—
Benefits and Advantages 
Pure innovation to optimize your 
installation 

Integrate sources of 
renewable energy in the 
installation.

Reduce the cost of 
the energy bill and CO2 
emissions of the 
installation.

Know the behavior of 
energy resources and 
processes.

Simplify user interaction 
and improve their 
experience.

Manage the complexity 
of the electrical 
installation and its 
digitization.

CO2
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•	 Bus tie circuit breaker necessary.

—
Added value
Fewer components, more reliability, 
shorter start-up time 

•	 Three circuit breakers in the gear. 

•	 Solution with two sections.

•	 Voltage sensors, current  

transformers, PLC, auxilary  

control device, integration of 

the application.

•	 Expert level programming   

required.

•	 Increased time and cost of  

commissioning.

•	 No need for any additional de-

vices. Simplification of schemes 

and connections.

•	 Increased reliability of the  

Solution.

•	 Without bus tie circuit breaker. 

•	 ATS function built into the cir-

cuit breaker.

•	 Only two circuit breakers in the gear. 

•	 Solution with a single section. 

•	 Up to 50% space saving.

•	 No programming. 

•	 Immediate commissioning 

thanks to the templates in 

ABB's Ekip Connect software. 

•	 Ready for non-specialist level. 

Traditional Solution ABB's All-in-One Innovation 
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ABB's All-in-One Innovation marks a before and 
after in the start-up phase of the 
Microgrid installation. 

The user can quickly and easily configure the 
protection, control, connectivity and 
management functions thanks to pre-configured 
templates in ABB's Ekip Connect software. 

The ultra-intuitive interface avoids complex 
programming and simplifies the interaction with 
the user. 

In this way, ABB ensures a reliable, fast and 
simple, start-up that saves time and costs in the 
commissioning of the Microgrid installation. 

In addition, Ekip Connect allows you to configure, 
test the protections, generate maintenance 
reports and make preventive diagnoses on the 
state of the circuit breakers. 

Connecting with Ekip Connect to devices 
can be local, through ABB's Ekip programming 
key, or via bus communication (Modbus or 
Ethernet). In the second case, the user can scan 
all devices connected on the same bus and access 
their configuration remotely.

—
Start-up   
Simplify complexity to move to the 
next level 

Download here  
Ekip Connect
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Technical Documentation 
Accelerate your project, increase your value 

The White Papers describe the functions of the ABB's All-in-One 
innovation, show how to implement them with practical schemas and examples, 
and include the list of ABB components to integrate.

Synchronization and 
reconnection
Check out the advantages and 
how to implement the Synchro-
reclosing function in your project.

Ekip Power Controller
Check out the advantages and 
to how implement the Ekip 
Power Controller function in 
your project.

Automatic Load Shedding 
Check out the advantages and 
how  to implement the load 
shedding function in your 
project.

Embedded ATS 
See the advantages and how to 
implement the embedded ATS 
solution.

S c an th e Q R co d e an d 
access th e we b to g et 
more informat ion ab out 
th e A B B A l l - in - O n e 
so lut i on an d w h e re you 
c an ow nl o adte chni c a l 
do cum e nt at ion an d ve r y 
usef u l  sof t w are or 
your proje c t .

Adaptive protection 
Check out the advantages and 
how implement the Adaptive 
protection function in your 
project.

Interface protection
Check out the advantages and 
how to implement the Interface 
protection function on your 
project.

https://search-ext.abb.com/library/Download.aspx?DocumentID=1SDC007118G0201&LanguageCode=en&DocumentPartId=&Action=Launch
https://search-ext.abb.com/library/Download.aspx?DocumentID=1SDC007118G0201&LanguageCode=en&DocumentPartId=&Action=Launch
http://search-ext.abb.com/library/Download.aspx?DocumentID=1SDC007410G0202&LanguageCode=en&DocumentPartId=&Action=Launch
https://search.abb.com/library/Download.aspx?DocumentID=1SDC007119G0201&LanguageCode=en&DocumentPartId=&Action=Launch
https://search.abb.com/library/Download.aspx?DocumentID=1SDC007115G0201%20&LanguageCode=en&DocumentPartId=&Action=Launch
https://search-ext.abb.com/library/Download.aspx?DocumentID=1SDC007116G0201&LanguageCode=en&DocumentPartId=&Action=Launch
https://search.abb.com/library/Download.aspx?DocumentID=1SDC007117G0202&LanguageCode=en&DocumentPartId=&Action=Launch
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ABB Inc.
Electrification Products
8155 T&B Boulevard
Memphis, TN 38125
abb.us/lowvoltage

Customer Service: 800-816-7809
7:00 a.m. - 5:30 p.m., CST, Monday-Friday
elec_custserv@tnb.com

Technical Support: 888-385-1221, Option 1
7:00 a.m. - 5:00 p.m., CST, Monday-Friday
eppc.support@us.abb.com
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We reserve the right to make technical
changes or modify the contents of this
document without prior notice. With regard
to purchase orders and/or contracts, the
agreed particulars shall prevail. ABB Inc.
does not accept any responsibility whatsoever
for potential errors or possible lack
of information in this document.

We reserve all rights in this document and in
the subject matter and illustrations contained
therein. Any reproduction, disclosure to third
parties or utilization of its contents - in whole
or in parts - is forbidden without prior written
consent of ABB Inc.
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