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Le DC dans le batiment: quel potentiel aujourd’hui?

3 Axes de développement
pour le réseau DC dans le batiment
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Les équipementiers pour le Courant Continu

_ Stabilité
Autoconsommation Efficacité
()
EMS \
iJ
AC smart DC smart Stockage Borne de recharge
building building DC ou AC
Disponibilité sécurité

interopérabilité

- Totalement DC ou mixte AC et DC ?
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Les architectures possibles

Tension de 12 a 48V- faibles puissances

QiR 40

OWNER'S MANUAL

Installation « Operation « Maintenance

Exemple: éolienne pour
réseau domestique

Southwest Windpower, Inc.
1801 West Route 66
Flagstatf, Arizona 86001

Toll Free Phone: 866.805.9463
o LAND e Phone: 828.779.9463
Fax: ©28.779.1485

www.windenergy.com

waenns [J§ff  © October 2011 Southwest Windpawer, Inc.
Al

Il Rights Reserved
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Les architectures possibles

Tension de 12 a 48V- faibles puissances

5-1 Hybrid System Wiring

Fig. 11 represents a typical “hybrid”
system with solar panels. Some charg-
ing sources (solar panels, fuel-powered
generators, additional wind generatars,
etc.) connected to the same system
may cause interference with the AIR

wind turbine internal electronics and m wc]ut

result in pre-regulation. The interfer- Controll
ence will not harm the turbine; it will just
cause it to spin slowly as if "braked" or |_
it may stop the turbine. If this occurs,
test for possible interference by discon- m
necting the other charging sources to User Power =
determine the passible cause. If pos- C Box ’_,t‘
sible wire the turbine and PV panals to
their own set of battery posts. D&MM i
—a
TIP: In this figure the AIR wind Battery Fuse X nd
% In this Tigure the: Wi or
turbine intermnal regulator is used. Disconnect Breaker g,'.“”ﬁ..
A divession type extemal regula- e L— Turbine Posifive
tor could also have been used. Red Lead
Turbine Ground
Grean
TIP: Voltage *pre-raqulation” Y= F J:
may be prevented by increasing | Chassis
the regulation set poinl. See [Optional) Ground
secion 7-3-9. e - Earih Ground
Diversion Lood | ' Hock Looa
Battery Bank rJ7
[ S
Rod

Fig. 11. Hybrid System with Solar Panels

AIR 40 Owner's Manual 15

- Développement des régulateurs de charges pour 'autoconsommation

Quid du processus de contrble? Figé? Modifiable? Peut-il fonctionner sans batterie?
efficacity
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Les architectures possibles

Tension de 12 a 48V- idéal pour les faibles puissances

Réseau POE Mixe donnée et énergie  Puissance max: 100W

Réseau électrique Intégration petits ENR Puissance max: 10kW
Fort ampérage

Disjoncteur DC en BT jusqu’a 500V- 50A

—> Fort ampérage = problématique de sécurité des personnes

efficacfty



Les architectures possibles

Tension de 120V a 380V- idéal pour les fortes puissances

Réseau électrique Noeud DC avant Puissance max: 10kW
conversion en AC Ampérage réduit

Disjoncteur DC en BT jusqu’a 500V- 50A

- Réduction de 'ampérage = réduction des sections de cables

Quid du disjoncteur différentiel en DC?
efficacity



Emergence de standards au Etats Unis

@Merge@

ALLIANCE

Mission

An open industry association developing standards leading to the rapid adoption of DC
power distribution in commercial buildings.

Vision: DC Microgrids in Buidings

Occupied Data
Space Centers

DC Power

Microgrids

Building
Services Outdoor

efficacfty 10



Emergence de standards au Etats Unis

Re-Inventing Microgrid Power Systems for Net Zero Buildings ﬁ# GREEN BUlLD

Status Quo

Common Building

Loads (80%DC)
) 4 Typical
4% -8% Conversion
Loss
2% to 10%
loss
§ 12% to
20% loss
A 15% to 4% to AC Grid
| 20%Iloss 8% Loss @)@ (D8 37, | oss

3% to 10% DC storage

MONUMENTAL GREEN

f) YASMNGTON, D.C. 2015

@Merge“

ALLIANCE

Re-Inventing Microgrid Power Systems for Net Zero Buildings @ GREEN BU".D

MONUMENTAL GREEN
WASHINGTON, D.C. 2015

DC / Semiconductor
Based Loads

Y —

- Higher Efficiency
« Minimal Conversion Loss
« Lower Operating Expense
- Safer

« Fewer Components

» More Reliable

+ Less Real Estate

« Reduced Carbon Footprint

3% to 6%
loss

EV

.

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf

efficacfty
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https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104_Greenbuild_2015_Final.pdf

Emergence de standards au Etats Unis

@Merge“

ALLIANCE

Re-Inventing Microgrid Power Systems for Net Zero Buildings ﬂ«' GREENBU | LD

MONUMENTAL GREEN
4 ¢
WASHINGTON, D.C. 2015

First Step - Determine Scale

Smaller Scale:
*AC &/or DCIn
+24v DC Loads

BUILDING ENVELOPE

EMerge Alliance” Registered 24V DC Products

A) Connect to Amstrong
DC FlexZone™ cealing system grid
N\ W

Larger Scale:
*AC& /orDClIn
* 380v DC Bus
« 380v DC and

- 24v DC Loads

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf

« IEEE and EMerge Alliance Sign Memorandum of Understanding (MoU) to Allow
Collaboration in Hybrid AC/DC Microgrid Power Standardization » - décembre 2015

efficacfty 12
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@Merge“

ALLIANCE

Eclairage DC

Re-Inventing Microgrid Power Systems for Net Zero Buildings @. GREENBU |LD

MONUMENTAL GREEN
" 0
WASHINGTON, D.C. 2015

How About A Design Example?

| & [ (@] (=) [ (] [m) 3 n] CONF
| = i | I il v A I V| BB,
: e S eI P [SIE Sre T i
= el B =
| ’w[-- (m] (w)] er—! l_l[" & U
el B Il B Bl |
|
| OPEN OFFICE 1
\ 5\ & B\ (T T = ———
| " oFFice ‘\omcsl orrce | ‘ ‘ J L T |
5 ol Lo | common ol ‘ ‘
- | AREA M ©O w REC. |LoBBY °
— blo |
= “ = L 1A r » ‘
- || OFFICE _ OFFICE | OFFICE | | N ds V] .
1< & [/1& L2 | [wie
| OPEN OFFICE
o i gy s VLT T O
| o | Ao | SR CONF
L OHH0 | oo | o | €00
] H ’Y I O i I I H | O ) B | (SLSAS
.(‘L:c-ll l‘_:i:l“ llL::_)II

N 0,000 sf Office Setting...

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf
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Eclairage DC @ Merge’
ALLIANCE

Re-Inventing Microgrid Power Systems for Net Zero Buildings Q GREEN BU'LD

MOI\L'VI}:NIAL GREEN
WASHINGTON D.C. 2015

Now The DC Power...

Legend
) o Nextek TL2X 40WLED
OPEN . 6" Compact Fluorescent
OFFICE '__ngn@ doumightaith 32 W bus
Suspended Fluorescent
’& = Light Fixture with (2) 32 W
LY & 3 \’h i T8 lamps
\ Nextek Power Server
‘ == | N, Modde (PSM)
& N “;LJ_’,-;,._ L R ———
! R — [ pt oo B 24V DC Class 2 Cable
\%‘ \- oy o jj 1 Powered Main-Active
- Powered
B | {B 7‘—\ LOBBY 1— - Main-Inactive
OFEICE : |IREC, .J ,) l -
Bl Bl

Hybrid Dlstrlbutlon |
nergized Ceiling Grid + Direct Connect Fixtures

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf
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Eclairage DC

@Merge“

ALLIANCE

Re-Inventing Microgrid Power Systems for Net Zero Buildings @‘_ GREENBU' LD

. MONUMENTAL GREEN
- ’
WASHINGTON, D.C. 2015

Full Featured Control Solution...

All The Bells & Whistles... Occupancy Sensors / Photo Sensors /
Dimming / Local Switch Control / & More... Legend

0 Nextek TL2X 40WLED
- T T e T - T o . & Gompact Fluorescant
/ FD 6D D e (A T ;“”"igm"t'lmwm
/ _ATEd TE] spended Fluorescent
i OPEN OFFICE H R .;,% = LightFixure wih (2)32 W
W L = T8 lamps
i o AB). = _— A Nextek Power Server
L v "@ - B :{Q T E T B Module (PSW)
| I N'{_ NN N A T
CTGRSERER ot BRSNS IFSES Brouns RENRSAN S8 IeN Xl Sh\SuSRENS)
\ N = ¥ N SE o o D o [o
\H h! i T 1 1 I I
L@"{- @- \L : HIP§ [ i 1l u-ullé [ ;; u u . I { 1]
7 . . 3 =T
o/ TH o Tormee Jorect | 0% el T @
BN LS ] eGRmE RaRuE aaRan AEumanyn aur e
t ot 13 U
Fo {17 opeN Ea Bons 1o s aas
OFFICE k] La-Fa=b] La-ri=L] | T L=t Aot Ll T ]
| AT | T
It a ] ] “‘ o
C Se— BN e Controls
Al B Il G ‘?—-TT Central Router
i} OPEN OFFICE I B AREat =,
\ IRmcrwd Bl
A FD SFD SFD Huro | A7 @  Occupancy Sensor
I e g CONF ©L Lt Sensor
FD Flucurescent Dimmer

LD LED Dimmer
s Switch

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf
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Eclairage DC @Merge“

ALLIANCE

Re-Inventing Microgrid Power Systems for Net Zero Buildings {4;, GREENBU | LD

MONUMENTAL GREEN _
" WASHINGTON, D.C. 2015 |

Bedrock (Quicken Loans - Detroit, Ml

« 3 Floors of Class A
Office Space
+ 14th Floor:

T8 Fluorescent — No Controls

« 15% Floor:
LED Retro Tube — No controls
+ 16t Floor:
LED Retro Tube — W SKY
controls

- Dramatic Energy
Savings
75%!

- Recognized by
Americas Green
Challenge
(White House Initiative)

Last Day kWH Usage
16th oo

15t -« QD

14th oo f

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf

.,
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Data center

Re-Inventing Microgrid Power Systems for Net Zero Buildings ﬂ«. GR EE NBU |LD

MONUMENTAL GREEN
¢ [
WASHINGTON, D.C. 2015

Full Scale Data Center Installation

Green.ch-ABB Zurich-West
380Vdc Data Center

»  ABB/Validus Power Distribution
In: 16KV AC
Out: IMW @ 380Vdc
Battery Backup: 10 mins
Backup Generation

» 1,100m?2 of 3,300m?2 Vdc
» HP 2U, Blades & Storage Servers
» Demonstrated Benefits
= 10% Better Energy Efficiency
15% Lower Capital Cost
= 25% Smaller Footprint
= 20% Lower Installation Costs

16KVac 380Vvdc

Photos courtesy of ABB* and HP*

Sources: https://www.emergealliance.org/portals/0/documents/events/greenbuild2015/151104 Greenbuild 2015 Final.pdf
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Nushima Project - Kobe University- 2012-2014

Source: « Nushima Project An Experimental Study on a Self-Sustainable Decentralized Energy System for an Isolated Island»,
Hisashi Tamaki, Kobe University
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Nushima Project - Kobe University- 2012-2014

DC Micro-Grid System

Photo-voltaic Wind turbine Battery Commer.clal
cells generator < power line
DC200V DC 250V
A 4 v v y
DC/DC AC/DC DC/DC AC/DC
converter converter converter converter
. . | v v ¥ -
Charging station ! "
'y DC 360V Bus Line
L L
DC9sV DC9sV DC 360V DC/DC DC/AC
converter converter
DC 24/19V AC 100V | ¥
L 4 X 2 : : . 51 Households
Mobile Mobile DC household appliances DC household appliances AC household appliances | Y

battery battery - LED light - Cleaner & Electric fan (emergency use) |

(Type A) (Type B) - Refrigerator - Microwave oven - Business use refrigerator .
ry - Air conditioner - Personal computers - Emergency satellite phone | Visualization &

- 7 - { - ' 1 . . .

! TV Charger for mobile phones Emergency watch camera | D ¢ Pricing

Plug-in |

hybrid boat |

Demonstration Experiment Social Experiment
AN J
R

Virtual Experiment (Simulation)

Source: « Nushima Project An Experimental Study on a Self-Sustainable Decentralized Energy System for an Isolated Island»,
Hisashi Tamaki, Kobe University
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Nushima Project - Kobe University- 2012-2014

Demonstration Experiment — Efficiency of Power Conversion (May 29)
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Source: « Nushima Project An Experimental Study on a Self-Sustainable Decentralized Energy System for an Isolated Island»,
Hisashi Tamaki, Kobe University

efficacity 21



efﬁca@ﬁ{gy Linstitut pour la transition énergétique de la ville

Travaux de recherche
Pour aller plus loin...
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efficacity " | Les thématiques étudiées par la recherche

Controle optimal

Intermittence
sources et charges

Service systeme

Architecture DC vs AC

Technologies
batterie Elec
de Puissance

Multi-échelles 1
1
e

Maintenance ’ﬁr/;\‘(‘f

prédictive : [l ]/~

MICROGRID
de quartier

sécurité

ilotage

06/05/2019 23



efficacity " | Thématique de recherche Efficacity: Contréle hiérarchique

Microgrid DC l|6tée ou connectée au réseau AC

* MicroGrid DC
* Intégration de la production distribuée, des VE et du stockage

 Commande distribuée du MicroGrid DC
* MicroGrid DC — hiérarchique avec communications limitées

e Support du réseau AC - Services systeme
* Stabilisation du plan de tension
* Réponse en fréquence
* Inertie synthétique — Fast Frequency Response

-

Supercapacitor,

* Sous-station intelligente
* pilotage du flux de puissance, Virtual Power Plant
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