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WHY DC INSTEAD OF AC ?

INITIATIVES: 
CHINA, CANADA, HOLLAND, USA, FRANCE
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Why DC instead of AC ?1

Three basic characteristics of DC 

1. Simple: No frequency, No phase, No amplitude

2. Stability: No periodic changes, No zero crossings

3. Efficiency: No reactive efficiency, High transmission 

efficiency

Three scenarios of DC application
1. Long distance transmission: Submarine Cable, Urban 

Underground Cable;

2. High reliability power supply: Data center, Electronic 

production line;

3. High-precision control: High-speed train, Electronic 

equipment control.



2050 Non-water 
renewable energy

43.4%

Distribution Network 
loss 

15%

Generalized DC load

50%

Driving force:
From the both sides of supply and demand, distributed power supply 
and DC load promote the development of DC power distribution 
technology.
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North Carolina State 
University, USA:
FREEDM
Flexible distribution 
system(DC400V)

Osaka University, Japan:
AC/DC hybrid microgrid
(DC±170V)

Virginia Tech University:
AC/DC hybrid distribution 
network(DC380V/48V)

State Grid Zhejiang:
863 Project “High 
Density Distributed 
Energy Access AC/DC 
Hybrid Microgrid”
(DC560V)

CSG Shenzhen:
863 Project "Intelligent 
distribution network based on 
flexible DC"(DC400V)

Milan Polytechnic University, Italy:
Low voltage DC power distribution 
system
(DC400V)

Advances in DC research: simultaneous research at home and abroad, supply-side 
leading demand, equipment leading applications, and industry leading civilian use.
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EXAMPLE OF A CHINESE INITIATIVE



Combined "Source, Grid, Load, Storage"

Combined "Production, learning, research, use"

A Chinese initiative by Institute Of Building Research (IBR), Shenzhen2
More than 20 Chinese and foreign units jointly initiated the establishment

Options Total Proportion

Technical standard 
research

Power grid planning and design

DC equipment development

DC electrical development

Switch and socket 
development

Automatic control system 
development

Power storage technology 
research and development

Other

Effective number of people



11

2

Mobile LabMobile Lab DC Open LabDC Open Lab
Full DC building 

demonstration

Full DC building 

demonstration



Converter and active protection equipment

DC power load

DC Open Lab 

Experimental verification:

1. DC power distribution efficiency under distributed 
energy access conditions;

2. Safety and stability of building DC power distribution;
3. Application of different DC end product combinations.

2
DC Open Lab:



Project Location: Pingdi Street, Longgang

District, Shenzhen

Land area: 11037.76m2

Building area: 62 523m2

Building height: 99.8m

Main functions: R&D, office, experiment, pilot 

plant test, display, education, residence, Cultural 

exchanges and other functions,  Explore the future of 

low carbon life work mode.

Solve the problem of demonstration and 
promotion of net zero-energy building 

technology in summer hot winter and warm 
regions and even the world's same climate zone

What we have done2

Building DC system design range: 5000m2 office + 50 
residential

DC Building Demonstration Exploration: 
Future Center



PV Centralized 
storage

Charging 
pile

AC outdoor 
unit

Connected to the low-
voltage power 

distribution room

Office electricity

Socket
Public 

lightingSocket

>1.8m 
Hight

Active 
area

Equipment 
room

Decentralized 
storage 

/photovoltaic

Outdoor/ Basement/Roof R3 module Office area

Security

B-Building apartment 
area

Air 
conditionin

g

Lighting SocketLighting AC
Socket

50 
households

Connected to the 
low-voltage 

power 
distribution room

standby 
power

A Chinese initiative: International Low Carbon City2
DC Building Demonstration Exploration: R3 module DC system solution

Form: Bipolar bus ±375V, unipolar 375V, low voltage 48V.
Energy storage: high voltage side concentrated, low voltage side distributed;
Photovoltaic: one part is used for the low voltage side and the other part is 
used for the high voltage bus;
Arrangement: Safety voltage in the active area, high 
voltage is arranged on the ceiling;
Protection: Short-circuit, overload, over-voltage and  
under-voltage protection devices are installed at the end.



A Chinese initiative: International Low Carbon City2



Each 4MVA voltage source converter (VSC) is arranged at 110kV Xiangyuan Station and Yuhong Station. It provides DC 
power supply interface to Low Carbon City Future Center, Low Carbon City Convention Center and Shennan Circuit 
Company in a “hand in hand” manner.
➢ System rated power supply capacity 8MW, rated voltage class ±10kV
➢ Future central energy router 2.6MW, including DC load 1.6MW, AC standby power supply 1MW

External DC power supply plan

A Chinese initiative: International Low Carbon City2
DC Building Demonstration Exploration: 
External power supply condition

110kV 
Xiangyuan

Station

DC circuit breaker / 
load switch
VSC inverter

DC transformer

110kV 
Yuhong
Station

Transformer

Center DC load

Zero 
carbon 
lab

Apartment Charging 
pile

Center AC load

PV Charging 
pile

Convention Center DC load

Convention Center AC load

Industrial sensitive load

Energy router Energy router

Ring network cabinet Ring network cabinet Ring network cabinet

DC transformer

Power quality 
management device



EXAMPLE OF A DUTCH INITIATIVE
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EXAMPLE OF A US INITIATIVE
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EXAMPLE OF A DUTCH INITIATIVE

Washington
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EXAMPLE OF A CANADIAN INITIATIVE



EXAMPLE OF A DUTCH INITIATIVE

Commercial real estate: 

Regus has launched a 

new co-working brand 

with Gastown project
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EXAMPLE OF A FRENCH INITIATIVE



PROJECT in Saint-Ouen

DC Building 28

Chaque port PoE délivre une puissance électrique de 100 W (soit 5600 W par switch).
Gestion Technique du Bâtiment (GTB) totalement IP grâce au POE (data + DC).

35 200 m² de bureaux



PROJECT in NANTES

DC Building 29



DC R&D project
International 
groupment

Hybrid AC/DC Grid 

DC Building 30



DC Building 31



DC Building 32



DC Building 33



PROJECT in NANTES

DC Building 34

Immeuble de bureau de 2846 m²
Panneaux PV en toiture
Cogénération à huile

Accord de principe avec Enedis et MOA:
Deux raccordements seront prévus pour les bureaux depuis le 
transformateur public:

un raccordement AC pour les services généraux
un raccordement DC avec convertisseur en pied d’immeuble 
pour les plateaux de bureaux

Fournisseurs d’énergie pouvant refacturer en DC à confirmer.



DC EQUIPMENTS
available in France

DC Building 35



LED LIGHTING

DC Building 36

Manufacturer Comment Power & Voltage

Philips LED panels With DC driver, Available in 

UK

53-77 V, 16-24 W

Zumtobel LED lights With DC driver, Available in 

France

50 V, 20-25 W

LITED With DC driver, Available in 

France

48 V, 15-25 W

CLAREO With DC driver, Available in 

France

24 V, 52 W

For a PoE distribution, the DC driver is not required.



ELECTRICAL BLINDS

Many and various motors technology are suitable for any types of blinds

Voltage inputs are limited between 12 VDC and 24 VDC (48 VDC not found)

DC Building 37

Manufacturer Model Power (W) Voltage 

SIMU

Motor T3.5 E Hz DC

17, 26,30
12VDC

or 24 VDC
Radio Motor T3.5 ESP Hz DC

SIMU T5 CC Motor

CAME
VOILA-Shutter system 75 24 VDC

Edison B3 - φ 25 10 12 VDC

ELERO SunTop L-868 DC 120 12 VDC



Nowadays PCs contain USB-C port for charging and transferring data.

➢Max power by USB-C port found→ 100W, which limits the choice of laptops

DC Building

Manufacturer Model Charging ports

Lenovo ThinkPad L590 2 USB-C ports – 65W

Dell Latitude 3301 USB C 3.1

LAPTOPS
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DC Building

WALL PLUGS

39

USB-C 100W WALL 

SOCKET OUTLET
The standard socket 

connected to a 350VDC grid. 

For powering small DC 

devices up to 100W conform 

the PD standard in the USB-C.

OCHNO USB-C PLATFORM 
Includes a range of smart services to help get a full look at the 

work environment.



REFRIGERATORS
Used in offices, boats, camping car and trucks.

DC Building 40

Manufacturer Model Power Voltage

Domestic DOMETIC CRX 50 U 40W 12/24VDC

DOMETIC RMD 10.5T 170W 12VDC

DOMETIC COOLMATIC CRX 50 S 40W 12/24VDC

Thetford T1090 48 W / 24 W 12 VDC



VENTILATION

The company ebm-papst provides a range of solution:

DC Building 41

Technical Values Axial Fan Diagonal Fan Centrifugal fan

Voltage 5-75 VDC, 11-440 VAC 9-72 VDC 6-72 VDC

Air flow quality Up to 1220 m3/h Up to 1100 m3/h Up to 1600 m3/h

Power Consumption 0.1-275 W 19-360 W 1-190 W

Application Up to 1500 Pa Up to 1500 Pa Up to 5200 Pa



DC EV Charger

DC Building

No EU manufacturer of DC EV Charger

Manufacturer Power (kW) Range for 30min of charging (miles) DC Input Voltage (V)

SETEC Power 50 75 Solar / 
PV 

<400

One Chinese manufacturer offers DC EV Charger :
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DC PROTECTION

DC Building 43

Several manufacturers can provide DC breakers for example in the US and Chinese
markets.
Cost to decrease as demand increases.



Equipment not found yet for the 
French market

DC Building 44

Printers
Video projectors
Heat pumps
Electrical water tank heater



HOW TO MOVE FORWARD ? 



Coordination

Different

industries

have different

views, Lack of

coordination.

Standard

Lack of design

standards,

testing

standards,

acceptance

criteria.

Understanding

Public awareness 

of safety and 

stability,

Professional 

ability 

improvement.

How to move forward ?3

Difficulties and challenges in building DC

Product

Product

have not yet

been

marketed and

serialized.



Thank You 


