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Quick overview of
french non-
interconnected
territories
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A common regulatory framework for diverse territories

Saint-Pierre-et- lles bretonnes
Miquelon
1kinhab.
6 kinhab. 9 GWh/yr
46 GWhi/yr 7 MW installed
25 MW installed
Prod.: 4 M€
Prod.:24 M€
Saint-Barthélemy
10 kinhab. Saint-Martin
141 GWh/yr .
. 32kinhab.
35 MW installed 176 GWhiyr
Prod.:30 M€ / 55 MW installed
Prod.: 49 M€
Guadeloupe
380,4 kinhab.
1500 GWh/yr
574 MW installed
Prod.: 346 M€ Martinique
Ener. Eff.: 29 M€
355,5 kinhab.
Guyane 1426 GWhiyr
. 508 MW installed
292 kinhab.
859 GWhiyr Prod.:325 M€

315MW installed

Prod.:295M€
Ener.Eff.: 15 M€

Network EDF SEI: 255 M€
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Ener.Eff.: 27 M€

Corse

360,2 kinhab.
1978 GWh/yr
999 MW installed

Prod.:364 M€
Ener.Eff.: 20 M€

Diverse local situations

- 11 territories, 3 M inhabitants (from 1 000 to 800 000 inhabitants), 10
TWh/yr

- 3 DSOs, > 3 Bn€/yr annual operation costs

Wallis-et-Futuna
11,15k inhab.
28 GWh/yr
9 MW installed

Prod.: 9 M€

A common solidarity mechanism to cover both production / network
extra costs

Production / network costs are much higher than those observed on the
mainland, but a national solidarity mechanism allow electricity price paid by
users to be the same on all French territories.

Mayotte

321 kinhab.
405 GWh/yr
138 MW installed

Prod.:142 M€
Ener.Eff.: 10 M€

La Réunion

896 kinhab.
2861 GWh/yr
950 MW installed

Prod.: 883 M€
Ener.Eff.: 42M€

Network EDM: 28 M€

Network EEWF: 4 M€

Adapted support schemes for every technology
- Regular tenders for utility scale PV and for stand-alone storage systems
- Feed-in tariffs for small-PV, wind and small hydro production.

- PPAs for more specific powerplants or less mature technologies, with a
specific method to evaluate the normal production cost based on the net
internal rate of return (compared to the project’s specific risks).

Strong support to energy efficiency measures
- >100 M€/yr for actions adapted to every islands.

- Compensate the lack of incentive sent by regulated tariff.




Total production (TWh)

Electrical systems historically based on fossil fuels
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The renewable share of the mix has grown from 20 to 30 %
between 2010 and 2020 thanks to PV and onshore wind
development, and now reaches 48 % with the phasing out of
coal (replaced by solid biomass)
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Renewable development is based on 10 years plans co-
constructed by French government and local authorities,
and massively oriented towards solar and wind energies.
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Development of
stand-alone storage
systems
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Regulatory framework for storage systems

From 2010 to 2017, support was oriented towards distributed storage

Storage was supported through tenders for Solar + Battery and feed-in tariffs for Wind turbine + Battery. The storage was controlled by the
producer and used for peak shaving and day-ahead production anticipation.

After few years of implementation, few improvements have been identified
*  Maximized added value could come from “system optimization” and not only for at the production unit’s scale ;

* Asynchronous renewable energy sources in substitution to historical fossil production requires new means of providing system services
(primary reserve, frequency support, etc.) that can be easily done by BESS ;

* Larger batteries would allow for economies of scale but are unsuitable for the size of the solar or wind farms that can be developed in these
regions.

Since 2017, support is oriented towards centralized storage, operated by DSO

Tenders are entirely designed and reviewed by the regulator, with some general principles stated in the Law :
* Savings generated by the storage system through load shifting and system services must be greater than its costs ;

* Developing storage must decrease the global costs of the electricity mix and improve RES insertion.

Coupled PV+storage installations are developed in specific cases such as isolated areas with a precise need of guaranteed power.
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Tender process

Projects submission Projects selection Projects commissioning
1st simulation to evaluate the
need for storage and launch the
tender 2d simulation & efficiency evaluation ~2 years Assesment of the storage use by DSO through

~6—12 months ~ 4 months annual costs compensation process

In recent years, CRE has developed appropriate tools to analyze the efficiency of storage projects

The tender process is based on an optimization tool simulating demand-offer equilibrium taking into account :

* system constraints (inertia, primary reserve) ;

* generation unit characteristics (min/max power, variable costs VS power curve, maintenance rate, rate of unintended stops) ;
* consumption hypotheses and production unit development stemming from local renewable development plans.

Future improvements concern the secondary reserve requirements and will go alongside with the evolutions in system operation implied by renewable energy
sources development.

Private developers are compensated based on their projected investment / operational costs and a fee rate considering the project specific risks
Based on this fixed annual compensation, the storage owner is incentivized on :
- the availability of its facility, with a target value and a bonus-malus mechanism ;

- the auxiliary consumptions / losses of the system.
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Storage development status

80.0
70.0

60.0

AN

=
2
« 40.0
9]
S
o)
[
30.0 .
20.0
m B .
0.0
Corse Guadeloupe Guyane Martinique Mayotte Réunion
Commissioned - PV+BESS B Commissioned - Stand-alone Primary Reserve
B Commissioned - Stand-alone Load shifting Developed

#» Selection process
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1%t round of tenders (2017-2024)

46 projects in 5 regions = 11 selected 2> 8
commissioned (47 MW — 55 MWh)

Projects can only provide load shifting OR primary
reserve.

2"d round of tenders (2024-2026)

Around 20-30 MW (grid-forming) in each region.

Projects can provide both services. The DSO
uses the storage system to optimize the
overall allocation of production resources.

Proper use of storage can be assessed by
comparing projected use to real load curves.
The DSO provides annual reports of events
that led him to derogate to the economically
“optimal” dispatch of generation resources.

Specific  framework for pumped-hydro
storage.



Case study — Primary reserve allocation in Guadeloupe

Key data from the last tender in Guadeloupe

* 14 projects submitted, from which 5 were selected (32 MW, 64 MWh).
* The total cost during the 15 next years was evaluated to 65 M€ ;

* Over 1,4 Bn€ of savings due to production optimization ;

¢ Significantly reduce the curtailment of RES (~ 28 % without storage)
In coming years, with quite low RES rates, most of the value comes from primary reserve.

Batteries significantly reduce the reliance on gas turbines and oil-fired engines for primary reserve requirements.

Only a small part of the value comes from load shifting (only one projet with 7 MW / 12 MW dedicated to load-shifting).
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Support to energy
efficiency
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Demand-side management subsidy scheme

Electricity tariffs

Net production costs w/o
demande-side management Net benefit of

mechanism demand-side
./ management program
Gross .\ Demande-side
production management costs
costs

Net production costs
T~ w/ demande-side

management

v

As electricity production costs are much higher than regulated tariffs,
saving a MWh represents a net gain for final user but also for national
budget.

The law provides that electricity suppliers may support energy efficiency
actions, through a framework validated by CRE.

Key implementation points

Construction professionals sign partnership agreements with electricity suppliers ;

Contrary to many other subsidies for energy efficiency in France, “partner companies” provide
guotations integrating subsidies, thereby saving final user from having to pay upfront ; they get
compensated for the difference directly by electricity suppliers.

Because they work with a restricted pool of companies, electricity suppliers are able to track the
quality of works through regular checks.

The demand-side management program was launched in 2019 and is
expected continue until at least 2028.

Since 2019, an economy of about 1 300 GWh/y (averaged on the total
life expectancy of actions). Until 2028, a further reduction of 800 GWh/y
is expected. This program aims to reduce electricity consumption or limit
the impact of new energy uses by guiding customers toward the most
efficient solutions.

Actions supported are aimed at both residential customers (energy-
efficient air conditioning, insulation) and commercial customers (energy-
efficient motorization, specific initiatives). The program is designed for
every region by electricity suppliers, alongside with local authorities and
experts.

During the validation process, CRE assess the efficiency of every action
by checking that its cost (subsidy + implementation costs) is lower than
the expected gain of saved MWh (based on energy efficiency experts’
simulation & marginal production cost simulated by CRE).
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Case study — La Réunion (2025-2028)
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Key data

* > 100 ME£ subsidies in the next four years (> 1000 €/inhab.) ;
* > 900 M£ of savings through equipments lifetime.

* ~75% dedicated to residential customers ;

Key actions

* Solar water heater (10 000 / yr ; 800-1400 €) ;

* Ceiling fans (70 000 / yr; 100 €) ;

» Solar protections for roofs, walls and openings (500 000 m?; ~10-30 €/m?)
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