
DCC+G
DC components and grid

Buildings consume 40% of Europe‘s energy. Over 50% of use in 

commercial buildings is for heating, ventilation, air conditioning 

and lighting. The European Commission has decided that, from 

2020, all new construction must consume net-zero-energy. This 

will only be possible using integrated renewable energy sources. 

Direct current (DC) grids in buildings can increase efficiency 

of electricity distribution and equipment by 5% and boost solar 

power system efficiency by 7%. The ENIAC JU project DCC+G is 

developing energy-efficient, integrated DC energy distribution 

based on advanced semiconductor power technologies.

Sub Programme
�� Nanoelectronics for energy 

efficiency

In the early days of electricity distri-

bution, direct current was standard. 

However, the technical benefits of al-

ternating current (AC) for high-volt-

age national grids gradually became 

evident. It was also more efficient to 

build consumer equipment to oper-

ate on AC so it became the norm for 

distribution within buildings as well. 

Now that much modern equipment 

uses low-voltage DC, the rationale is 

swinging back towards DC distribu-

tion. A considerable amount of power 

is lost in the process of conversion 

from high-voltage AC to low-voltage 

DC in consumer equipment. DC power 

grids can also improve reliability  

and double lifetime of power supply 

modules compared with to single-

phase AC supplied modules, thus re-

sulting in less electronics waste.

Mixing AC and DC grids
The present use of AC power grids 

within commercial buildings is not 

only inefficient but also requires 

significant upfront investment. Fur-

thermore, it brings about additional 

power losses in rectifier and inverter 

electronics for equipment that ul-

timately requires DC. These draw-

backs of AC power grids can be sub-

stantially reduced by changing the 

electricity distribution in buildings to 

a mixture of AC and DC sources.

A 380-V DC power grid enables the 

highest efficiency in building appli-

ances such as heating, ventilation 

and air conditioning and lighting 

systems by eliminating the need for 

local rectifiers and power factor cor-

rection circuits. The objectives of the 

ENIAC JU project DCC+G therefore in-

clude the development of novel semi-

conductor power devices, their ap-

plication demonstrating the efficient 

use of electric power in buildings by 

means of DC power grid technology 

and validation of such installations in 

commercial building environments. 

European industry has not yet started 

any action in this area. By addressing 

the topic of DC distribution in com-

mercial buildings DCC+G will place 

Europe in the lead in this competitive 

market. 
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The ENIAC Joint Undertaking, set up in February 2008, co-ordinates European 
nanoelectronics research activities through competitive calls for proposals. It takes 
public-private partnerships to the next level, bringing together the ENIAC member 
states, the European Commission and AENEAS, the association of R&D actors in this 
field, to foster growth and reinforce sustainable European competitiveness.

Innovative technologies
Recent advances in semiconductor 

technologies, nanoelectronics and 

software can now make a substantial 

contribution to the management of 

both AC and DC power distribution 

in buildings. The DCC+G project is 

therefore developing system com-

ponents for pilot installations based 

on innovative semiconductor power 

technologies.

Original system components will be 

developed, ranging from safety de-

vices such as fuses, switches, circuit 

breakers and protection devices to 

lighting systems, solar and combined 

heat and power systems and finally a 

DC grid controller and central AC/DC 

converter system as a mains interfac-

ing module. This includes the devel-

opment of nanoelectronics technolo-

gies, devices, circuit architectures 

and modules for the DC power grid 

system and demonstration of these 

components and modules in a final 

system to prove performance and en-

ergy-efficiency advantages through 

reduced power losses. 

Power and high voltage electronics 

together with smart miniaturised 

systems for power management will 

also be specified and developed to 

meet the identified requirements. 

This will inevitably lead to research 

activities concerning current sensors 

as well as an innovative 1.2-kV micro 

pattern trench insulated gate bipolar 

transistor technology to make the 

380 V DC energy-distribution system 

extremely reliable, cost attractive 

and energy efficient. 

Test-bed demonstrations
Integration of these components and 

subsystems will be demonstrated 

to show their feasibility as well as 

proper interaction in office and retail 

test-bed locations. This will allow ob-

servation of system behaviour under 

real use conditions. The operational 

performance of both DC power grid 

test installations and AC power grid 

reference installations in the same 

location will be monitored, validated 

and assessed. 

The DCC+G project is currently in the 

final stage of negotiation with major,  

multi-site retail companies interested 

in the installation of a DC grid test-

bed in their flagship stores in Ger

many. These installations will include  

at least lighting and renewable power 

systems – both solar and wind. System 

architectures and measurement results 

will be documented and disseminated. 

The overall targets are energy savings 

of at least 5% in commercial build-

ings and at least 7% higher efficiency 

for building-integrated solar systems. 

Further benefits are expected from 

appliances connected to the DC grid.

Global energy benefits
As a result of the opening up of a 

whole new field of research and de-

velopment, the ENIAC JU project 

DCC+G will place European com

panies in a world-leading position 

and provide considerable employ-

ment. Furthermore, it will make a 

substantial contribution to the re-

duction of energy losses and, conse-

quently, to reducing global warming.
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