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Prosumer microgrids: 
How the smart grid can be built bottom-up

Many promoters and vendors, as 
in the smart city concept, pla-
ce the user in the center of the 

smart grid. When the focus is on the user, 
or customer, the market naturally evolves 
from selling a commodity (in this case, 
energy, in kWh) to be service based (1), 
and the user is also invited to participate.  

A consumer that actively participates in 
the energy market, through demand re-
sponse, generating energy for auto con-
sumption, or selling to the grid, is called 
the prosumer. (Image 1 shows an example 
of a family-owned smart home, a basic el-
ement of the smart grid.) A prosumer is 
more active in the system, with increased 
resource awareness, effi ciency conscious-
ness and is therefore more oriented to-
wards sustainability.

However, when smart grids are built by 
utilities, such as distribution system opera-

tors or transmission system operators, who 
are rarely in contact with the end-users, 
this center is relative. End-user focus prin-
ciples such as reliability are still major con-
cerns, but the participation comes usually 
with a top-down design.

Retailers and energy service providers 
may be in a better position to build bot-
tom-up solutions together with the users. 
As facilitators, they can offer value-added 
services based on new technology. Both 
approaches (top-down and bottom-up), 
in coordination, drive the implementation 
of smart grids, but distributed bottom-up 
adoption scales-up exponentially, because 
it taps multiple private investments op-
posed to centralized programs.

Microgrids are systems with distributed 
generation and loads operating as a single, 
autonomous grid, either in parallel to or 
“islanded” from an existing utility power 

grid. These systems are being developed in 
the following environments:

On-grid microgrids:
 - Home/building microgrids, either 

new or retrofi ts.
 - Community, commercial or indus-

trial microgrids.
Off-grid microgrids:
 - Islands, rural, mining, military, etc.

Electrical power, but also heat, gas and 
water can be managed within a microgrid 
system. For all cases, the operation and 
control has the goal of increasing resource 
effi ciency, as well as system reliability. 
When microgrids include local renewable 
generation, sustainability and security of 
supply become additional benefi ts.

Characteristics of a prosumer 
microgrid
The key factor that makes a prosumer mi-
crogrid is the control system. Without the 
measurement and control, no real microgrid 
management or proactivity is enabled for the 
prosumer. Even if distributed generation is 
present, without control the user is not able 
to actively participate, and is no prosumer as 
such. A smart meter also does not make a 
prosumer, unless linked with net-metering, 
time-of-use tariffs or automated demand 
response controls. Besides, home automa-
tion, building management systems and re-
newable microgrid control don’t necessarily 
require a smart meter to induce savings and 
increase energy effi ciency.

Together with distributed generation, en-
ergy storage increases the benefi ts of the 
microgrid and offers greater reliability, al-
lowing intended islanding, as a demand re-
sponse or black/brown-out response. If this 
storage is mobility, in the form of electric 

The power sector is evolving to a more distributed and participatory system, with the combined 
drive of competitive renewable generation, storage technologies, electric vehicles, together with 
increasing needs to cut down emissions and enhanced capabilities of microgrid technology. 
Building on prosumer microgrids, the transition to a smarter grid can be accelerated. 
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Prosumers as the center of the smart grid.
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vehicles, the renewable benefit is extended 
and the prosumer becomes also a primary 
energy prosumer (displacing fuel for trans-
portation). Additionally, with actual threats 
from climate events, microgrids may add 
resiliency to grid systems, allowing business 
continuity and security of supply.

In order for a smart grid to be built 
bottom-up, the smart grid solutions must 
be plug-and-play, and to be possible, in-
teroperability is necessary. For example, 
KNX communication in building and home 
automation and cloud based services ac-
cessible from existing and future tablets 
or phones. The modular approach, of 
progressively upgrading the prosumer 
microgrid is also a key feature for imple-
mentation. This modularity of the smart 
home is shown in the following image, 
where the electrical and control networks 
enable interoperability between different 
appliances on a single system. Generation 
devices and active loads, such as the elec-
trical vehicle or local storage equipment 
are integrated into a home automation 
network, including heat, power and water, 
with access on a local panel or wirelessly. 

Case examples
An example of a new building prosumer 
microgrid was built in 2012 in Espoo, Fin-
land. The project Adjutantti is an energy ef-
ficient residential development, equipped 
with a solar photovoltaic system, regen-
erative lift, electric vehicle charging and an 
innovative energy monitoring, control op-
timization system, which was the first of its 
kind in Scandinavia. The project included 
the installation of sophisticated building 
monitoring and control systems and user 
interface displays, developed by Skanska in 
partnership with the technology company 
ABB and the energy company Fortum. (2)

As mentioned above, regarding mi-
crogrid types, not only is the microgrid 
control interesting for new communities, 
buildings or remote sites, but also for retro-
fitting existing installations. In the case of 
Spain, building retrofits represent a great 
opportunity to reactivate the construc-
tion industry, improve energy efficiency, 
fight energy poverty (3) and follow the EU 
mandates towards zero net-energy build-
ings. An example for this type of prosumer 
microgrid was recently built in Dietikon, 
by Elektrizitätswerke des Kantons Zürich 

(EKZ), Switzerland. This system includes 
solar photovoltaic generation, electric ve-
hicle chargers, a battery storage system of 
250 kWh, and a control system for super-
vision, regulation and optimization. The 
functionalities allow the microgrid to regu-
late frequency, shave consumption peaks, 
schedule load and work in island mode (4)

Other microgrid environments are off-
grid microgrids. For diesel off-grid sys-
tems, extensions with renewable gen-
eration capacity increase the security of 
supply and cut emissions but at the same 
time, costs are reduced. An example for 
island microgrid is the El Hierro, in the Ca-
nary Islands, where an automatic genera-
tion control will steer wind generation, 
pumped storage and hydro generation to 
enable a 100% renewable microgrid. The 
project is in commissioning phase and ex-
pecting commercial operation soon. (5)

Summary
At this moment, and increasingly in the 
coming years, the users of the grid can be-

come prosumers, actively managing both 
generation and demand. Intelligence, in the 
form of a microgrid system, enables neces-
sary distributed control and autonomous 
operation. Prosumer microgrids are a build-
ing block for a smarter grid, with enough 
capacity, increased reliability, sustainability 
and efficiency to meet future needs. Pro-
sumer microgrids represent a smart grid 
accelerator, as they can be promoted and 
built, directly by users (or together with 
energy service providers) with return on in-
vestment improving every day 
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Control system architecture example for a microgrid.

Living Space® smart home with automation, generation, storage and electric vehicle.


