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Reunion Island energy context
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Reunion island’s profile

m 850,000 inhabitants

m 841 MW overall
production capacity

— Diesel: 291 MW

— Coal/bagasse (cane
residue): 210 MW

— Hydro: 134 MW

— Solar: 187 MW

— Wind: 15 MW

— Biogas: 3 MW

— Grid storage : 1 MW

Crédit: Reuniwatt
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Important energy challenges

m Fossil fuel dependancy :
Reunion Island: 86,1% Mainland France : 47,5%

2015 Ressources Transformation Conso. finale Consommation finale : 989,7 ktep
primaires en ktep par énergie par secteur par usage
Solaire thermique 20,3 30 % Résidentiel tertiaire
‘ 70,1 % Indgsts Chaleur
0 R par rendement 22.3
B2 V eolln, biogaz , E 6% ENR 45 % Résidentiel
ey
1411,2 ktep 64%fossiie Electricité
' 55 % Professionnels
Charbon/ 389,4
huiles usagées parrendement 379,1 parréseau 20,1
Fioul lourd 129,7 70 % Routier
FOSSILE Fesm 58 Transport
86,1% [TYX 32;.‘;. 28 % Aérien
- 98 2 % Maritime
ssence :
68 % Agriculture (nggg%gnts

Carburéacteur 1724

—————————— - et industrie
32 % Résidentiel Tertiaire ~ Gaz butane

Gaz Butane 23,8
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Ambitious energy targets and solar potential

m European plan on
climate change:

— 20-20-20 targets

m French Overseas
Departments and
Territories targets :

Green House Gases

enewable energy  Credit:
i Askja Energy

— 100% .
autonomous e i
energy for 2030 = b
— 50% renewable for |
2020 ::: En kWh/kWc par an
i 800 - 1000
. . i - 1000 - 1100
m High solar potential —J
Credit: MétéoFrance Crédit: ADEME
E. Chaintreau — 7th Solar Integration Workshop - 24. October 2017 - 5

Berlin Germany



— Revniwatt —

Reunion electric grid i1ssues

m No interconnection

Sy m Operating reserve :

CENTRALE DU PORT EST: TAC

CENTRALE DU PORT EST : PEl 291 MW E SERTNALE AT DE )
Sainte-Marie STE-SUZANNE 1.9 MW _ |
4 h A 211 MW Diesel Generator
Saint-Denis 6] CENTRALE
@ w THERMIQUE
° , DE BOIS ROUGE .
FERME EOLIENNE DE ] — b
N ww@ ‘ ot 80 MW combustion
Saint-Andreé .

PICOCENTRALE ° tu rb| ne
HYDRAULIQUE 4@, ®, . | BRASDESLIANES 2,2Mw (§ Batterle NaS 1MW
RT4 0,2 MW

TS I ) — ~50 MW Hydraulic Power

( Saint- Benon
les Bains | TAKAMAKA | 17 MW (m

| RiviERe DE L'EST somw(D - 1MW G”d Storage

Salnle Rose

3 | BRAS DE LA PLAINE 4,6 MW | [FERME EoLIENNE DE
Saint.Leu G SAINTE-ROSE 6,3 MW

CENTRALE ® d g

THERMIQUE Le Tampon : m Maximum renewable

SHIRHE IR - .L @ CENTRALE BIOGAZ | M M M h 'd

aint-Louis
. " DE PIERREFONDS 1MW |nJeCt|0n on t e gr| Set tO
186,6 MW pour toute I'ile e wy samifm{?ixppo 3 O /o by th e | O Ca | D S O.

Sdint-Joseph
Credit: EDF SEI
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French Energy Regulation Commission
(CRE) initiatives for solar development
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Solar Initiative for grid stability

m Tenders released by the French Energy Regulatory Commission
(CRE), specific conditions for French insular areas

m Experimentation of rules regarding the feed-in profile tarif

7¢t tender (2011) 2nd tender (2015)

evening
peak

Profile to be announced the day before, adjustment in intraday (for the 24 tender)

E. Chaintreau — 7th Solar Integration Workshop - 24. October 2017 - Berlin Germany 8



— Revniwatt —

Feed in profile detalil

m Elements needed from the Power
producer : : : :
f for th Load rising | Stable power \ Load decreasing
sta[alg?ovﬁgrsée srenee T e phase i  phase 1 phase
— T, ending time of the load Pres
rlsmg phase )
T, starting time of the load %
decreasing 3
m Producer must respect: :
— P, < 40% of installed capacity ' Tler T ”
Ti
- During rising and decreasing phase: — Declared profile --- Tolerance casing ime

» The power slope must remain between 0 and 0,6% of the total installed capacity
— During Stable power phase:

» The power injected must stay around P with a 2,5% tolerance
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Expectation on the solar generation

m Profiles expected:

—  Solar irradiation
1000 ——  Production profiles
800
600 - .h ‘h
o | "NH / | “M
200 \ \ ’ ‘\ ’
o L ‘

01/05/2016 02/05/2016 03/05/2016 04/05/2016 05/05/2016

Solar radiation and profil production Credits: Reuniwatt

Solar producers » Actor/manager of their
" Intra-day and Short-term stability
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Solar producer needs with this new

regulation

m Storage capacity: m Forecasts at diverse time horizons
required :

— Due to peak shaving — Day-ahead forecast for profile
(Pres) declaration commitment

— High response time — Intra-Day forecast for storage

. . optimisation

B Ap.proprlate capacity — Short-term forecast for operational

SIZIng plant management

Credits: Reuniwatt

Credits: Albioma
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“Le Portail” solar power plant
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Le Portail, mall rooftop solar power plant

m |ocated in Saint-Leu, Reunion 946 kWp rooftop solar panels

m In operation since September 1200 kWh lithium storage
capacity

Credits: Albioma
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Energy Management System (EMS) deployed

m Automatic forecast data 3
acquisition from Reuniwatt
a Energy Management System “
. . . . o Optimisation and planning module — cycle = 15 min $
m Optimum Storage and injection 2 o S S
. . . = ower Management System Q
recalibration every 15 minutes . £
kY
o Automatica]ly send next day o E———— S s
power profile at 4PM every day £ I Sontaler I Sonteler g
5 g
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) Credits: Albioma
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Focus on Reuniwatt solar
forecast technologies
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The Portail solar power plant forecast details

m Reuniwatt provide forecast on

— Global Horizontal Irradiance (GHI) with its
components :

o Direct Normal Irradiance
e Diffuse Horizontal Irradiance

— Temperature

— And their related confidence interval

— Revniwatt — ¥
www.reuniwatt.com

.

L@

32 hours Granularity

ahead 15 minutes

Credits: Reuniwatt
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Reuniwatt solar forecasting tool : Soleka

m A multiple technology approach to ensure the best performance
forecast for every time horizons and spatial scale :

Cloud trackin ;
Cloud tracking - g Regional

using ground- geostationnary Prediction modeling (ARMA,

¢ Time series
Numerical Weather

(credits: Eumetsat)

Forecasts

Credits: Reuniwatt
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Results
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Impact of the forecasts on the Portail PV

storage system

m Project allow us to improve our forecast accuracy :

Measured performance of the production forecasts
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Credits: Reuniwatt
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Time horizon (hours)

Period1 —@—Period2 —@—Period3 —@—Period4

m But also to improve solar production injection of the power plant:

87 to 95% production injection
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In Conclusion
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m  On this use-case application of solar forecast solutions deployed on PV
+ storage systems we have seen:

— Forecast solutions are suitable solutions to reduce solar variability on the
grid

— The global system allows us to inject more photovoltaic electricity on the
grid and maximise income of solar power plants

— Those systems are particularly interesting for feed-in-profile systems as
currently in experimentation on Reunion Island

m Possible research perspectives for the forecast solution

— Adjust the current deployed system to integrate the 2015 tender regulation
with:
* intra-day adjustment
* evening price calls on peak-hour demand mechanism

— Estimate, with the deployment of similar systems, the possibility to increase
the renewable energy injection limit, currently set to 30% of the total mix.
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Thank youl!

Evariste Chaintreau, Forecast integration solutions researcher
evariste.chaintreau@reuniwatt.com
www.reuniwatt.com
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