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ABSTRACT

NICE GRID demonstrator experiments in Carros an
alternative to the historical power system management,
which is to match consumption and the local
photovoltaic generation. For this, the customer is asked
to play a much more active role: prosumer. PV
generation, dependent on the weather conditions and
not controllable, may be asynchronous with the daily
consumption of the inhabitants of Carros. One of
challenge of the NICE GRID project is to optimize the
balarce between generation and consumption of
electricity at the neighborhood level. Three
experimental offers were proposed to residential clients
of the "solar districts" in Carros to balance production
and consumption in order to optimize the use of the
solar resource. These offers, tailored to different
consumer profiles, allow everyone to participate
according to their consumption habits and equipments.

INTRODUCTION

The research leading to these results has received
funding from the European Union Seventh Framework
Progranme (FP7/20072013) under grant agreement
n°268206. The project is also funded by the French
Environmental Agency ADEME.

NICE GRID is a smart grid demonstration project led
by the French DSO ERDF and developed with nine
partrers: EDF, GE Grid Solutions, SAFT, RTE,
ARMINES, SOCOMEC, NKE, NETSEENERGY and
DAIKIN. NICE GRID demonstratogxperiments in
Carros an alternative to the historical power system
management, which is toatch consumption and the
local photovoltaic generation

1. OBJECTIVES AND TECHN ICAL
REQUIEMENT

Context

PV

PACA s the French region that has the second largest
installed photovoltaic (PV) capacity after Aquitaine,
with 766 MW, at the end of 2014 This capacity will
need to triple in the coming years, as the region's
Climate, Air and Energy Regional Pldras set a target

of 2,300 MW in photovoltaic capacity by 2020Given
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that the vast majority of installations are connected to
the distribution networks managed by ERDF, a "bottom
up" injection from this intermittent andecentralized
power source could be the cause of thpseer and
voltage constraints

Use case

Massive feedn of renewable energies like solar PV
into the grid leads to the emergence of new issues for
the electrical system (local output/demand balance) that
needs to adapt in order to accommodate these new
forms of electricity output which armter mittent and
uncertain. Reinforcing the grid is a possible solution,
but costly for local authoritieNICE GRID in the town

of Carros experiments an alternative option to
traditional management of the electric system. The idea
consists inadapting the consumpion to the local
solar power output, by inviting customers to play a
much more active roleBecause solar power output is
dependent on the weathe@and uncontrollable, there
may be a time lag between its production and daily use
by the town residents. Whesunshine is highest in
summertime (between noon aad0 PM, solar panels
generate a high level of electricity but the power is
consumed primarily outside of this time range. One of
the challenges oNICE GRID is therefore tooptimize

the correlation between power output and power
consumption at the scale of an urban district.

On peak/Off peak hours inFrance'

Off-peak tariff GG 11,14 c€/kWh
On-peak tariff I 16,00 c€/kWh

"Base" tariff 14,67 c€/kWh

Figure 1 - Regulated tariff for customers with
subscribed power below 36 kVA

Hot water tanksin France

Hot water tanks constitute a significant potential since
11 million French households are equipped with electric
tanks, includingd millions effectively controlled under
the Peak Hours/Offeak Hours tariff.With a total
consumption of20 TWh, they provide a flexibility
potential of around3,000 MW (equivalent to 7 to 8
nuclear units) every day.

Prices as fof1/07/2015
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EDE offers 2. DEVELOPMENT AND
IMPLEMENTATION

Under theNICE GRID project,three experimental Architecture

trials were offered to residents gblar districs in
the town of Carros to attempt to balance output and

demand andoptimize the solar resource. These EDF sendalerts the previous day via text andémail

offers are adapted to various consumer profiles, messagesnd amobile peak to theLinky Information
enabling all residents to participagecording to System
their consumption habits and electrical B2c SMS/Mail o SO

. aggregator - L @
appliances . — .
A Solar Bonus(SBO) offer: During the 40solar ~ S eDF ey - Sl

daysin summer 2014 and 2015, indicated by

alerts sent on the previous day via text and/or Figure 27 Solar Bonusarchitecture
e-mail messages, EDF invited its volunteering

customers to shift theilectricity consumption The heating or ncheating status of a seramntrolled
during solar hours between12:00 noon and  Watertank is linked to the dry contact.

4:00 PM. At the end of each summer, EDF sent A When the dry contact is closed, the tank is
the customer a giftoucher for a tariff ~ powered and heatgp.
equivalent to the ofpeak tariff for their power A When the dry contact is open, the tank is not
consumption duringolar hours. powered and does not heat up.

A Smart Water Tank(SWT): As a complement ~ The tank heating schedule is gmegrammed and
to the previous offer for equied consumers,  depends on the ust o me r 6 ¢for doabfe ttarifa ¢ t

the system provides for optimum remote customers, the dry contact is alternatively closed and
control of the hot water tank based on the local ©open, and foisingle tariff customers the dry contact is

solar power output, without any impact on always closed)
comfort. To control the hot water tank, EDF sendsLiaky

A Smart Solar Equipmen(SSE): offer includes mobile peak signalvia theB2C aggregation platform
the generation of solar PV power via panels in order to modify the status of the dry contact during
installed on te roof and energy storage in a the desired time period

battery.
B2C Aggregator Mobile
In the context ofNICE GR|D, EDF Retail provided p P — - %g
support to experimental customers with assistance =~ SV €DF | =Ee U0 oo £

from NKE Watteco and EDELIA, two suppliers of

housing energy solutions, via the following

measures:

A Promotion of solar power installations via
technical supportand strict monitoring of the
installation of solar PV panels, with assistance
from the Centre Scientifique et Technique du
Batiment (CSTB), thereby preventing any
"counterreferences".

A Solutions to control home appliances,
designed to shift or reduce power
consumptions, supported by thénky smart

Figure 317 SmartWater Tankarchitecture

Experi ment al userSnart wSolar si gned
Equipmenb contract agreed for the
be automatically controlled by EDF Commerce (via

EDELIA IT system).

This automatic control requires thastallation of an

Energy Box EDELIA gateway which receives a

controlling signal from th&2C aggregationplatform.

It communicates with the SAFT battery via the SMA

converter. It retrieves data from the MC11 TIC sensor in

the offtake meter, and from the MC11 TIC sensor in

_ meter. . . . the feedn met er of the experi menter
A Display solutions to visualize summer
~ production peaks and regulate consumption. — . "
A Recognition by the network operator of the N = 1
value of all individual efforts to contribute ~epF . e
significantly to the balance of the electric b he— Battry 4 K

system and also deliver benefits for the Figure 47 SmartSolar Equipmentarchitecture
consumer (extra remuneration).
Recruitment

Recruitment
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Average recruitment rate ofl5.3% in 2015 for
residential customers (475 prospects).

An analysis of the recruitment process for participants to
the NICE GRID project reveals thato communication
channel should be neglected Each channel can
contribute to the final outcome, although in varying
proportions and degrees depending on the context.

As regards the prospects for PV panels installation, the
financial investment frequently proved to be an
obstacle for the engagement maaterializein spite of
support from the supplier. Pdack timé is a major
parameter for people in the B0 age bracket

During the campaign for rolling out batteri@ssurance
issueswere a concern for some potential tmapants. In
addition, whenever the location of the battery was
chosen outside their garage, the owners of villas with
small land plots did not wish to visually impair their
private environment, or even refused to take the risk of
installing it next to tkir swimming pool.

3. TECHNICAL RESULTS

76 households participated in the suemtrials in 2015

in the sevensolar districts (i.e. 15% of eligible
householdy. In households whatested the Smart
Water Tark offer, a difference 066% on average was
recordedin their consumption betweensalar day and

a "normal" day between the hours of 12:00 noon and
4:00 PM (i.e2.4 kWh).

Shift of electricity consumption during solar days with the “solar bonus™ offer

Individual load shifted (W)
8

23:20

— — I\

Figure 5- Averaged daily
without request for participants testing the Smart
Water Tank (SWT) offer

In households whaested the solar tonus offer, a
difference of22% on averagewas recordedn their
consumption between solar day and a "normal" day
between the hours of 12:00 noon and 4:00 PM (i.e. 0.35
kwh).

220 years feedh contract
% Eligible household: resident of one of thelar districts fitted with
Linky smart meters
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Figure 6 - Averaged daily load curves with and
without request for participants testing the Solar
Bonusoffer

During the summer, the encouragemenb postpone
some daily household tasks smolar hours proved
fruitful. The experimenterplayed the gamefairly and

did shift some of their domestic taskgo the 12:00
noon i 4:00 PM - time bracket. Efforts addressed
essentially the use of household appliances (dishwasher,
washing machine, etc.) and to a lesser extent ovens,
vacuum cleaners, irons and swimming pool filtration
systems.

The experimenters'egision to join theNICE GRID
trials relies ortwo main motivations:

A Economic benefit guided by a desire to
manage their consumption expenses and by the
financial incentives of theolar hours offer,

A Desire toact in favor of the environment.

Financial opportunities therefore coexist with the
wish to participate in collective efforts, to act as good
citizens and contribute to improving the security of
supply. The unpredictable nature of alerts was not
perceived as a major constraint or an obstacle to
postpone power consumption. The presence of someone
at home and the ownership of programmable appliances
were also factors facilitating participation.

NICE GRID was perceived by theprosumers as an
experience that wadnteresting, "with few constraints

(or at least a well accepted constraint), apdsitive',
even though the related financial returns remained low.
They were sensitive to the collective and locaurabf

the project and considered thathis initiative
contributes to a shift in energy generation and
consumption modes.

In an effort to adapt even better the power consumption

of the hot water tank to the solar output, acatied
"advanced" tank will be tested in 2016 with 20
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