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Problem Statement

On 11 Juns 2018, the Gnd Connection European Stakeholdsr Commuttes (GC ESC) decided to establish an
expert group on the definition of sterage devices. The creation of thiz EG was proposzed by ENTRSO-E to
elaborate on commection network code {CHC) 1szues, which had been raised by stakeholders during the CHNC
implementation. The ENTS0-E propozal was based on a stakeholdar survey to identify priority topies.

In.arder t prevent a confusion of the definition of the storage devices and the energy storaze as defined in
the forthcommg recast of the Electrieity Directrve a different title has been cheosen for this EG, Le.
identification of storage devices.

Target (objectives)
The objectives of the EG Storage are to:
- idenhfy storage technologiss/applications‘topelogias;
- imvestizats the poseibility of 3 uzaful definition of storage devics which could lead to the definition
of connection requirements at EU level (due to cross-border relevance); and
- categorize storags devices (if reazonable).

Task deseription

Without prejudics to national zrid codes, the Network Code on Requiraments for Generators (NC Bfi5) and
Demand Connection Cods (WC DC) do not currently apply to storage devicss, except pump-storags power
gensrating modules.

Dhiscussion with stakeholders / stakeholdsr mterventions at the GC ESC / in workshops with staksholders
have revezled some quastions related to storage devices, sspecizlly regarding the comnection requirements
for such units, because of the growth of ensrgy storage projects. The EG Storage 1= tasked to considar the
following actions:

- identfy ensrgy storaze teclmologie: and topologies: for each caze of application including n
combination with other system users, prasant penatration and growth potential, main charactenstics;

- categorize the different storagze technelogies: depending on thsir cross-border mmpact at the zrid
connection point characterized (a2 g. facility size, fimctionalities, robusiness, profection sattings, ete.,)
while taking inta acconnt the findings from the previous pomt;

- identfy relevant fimectional applications for storage devicss: Limited frequency sensitive mode at
overitaguancy funderfiaguency, (LESM-0T), Frequency Sensitive Moede (F3M), Demand Response
{DEER), Fault Fide Through, ramping rates ete.; and

- define ifhow these applications could ba unplemented by standzlone storage devices, in aseociation
with other system userz (g.z. storage device as part of 2 new or existing power gensrating facilify or
demand facility).
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EG STORAGE meetings

i

« 15 October 2018 kick off meeting
« 23 November 2018, webinar

« 20 December 2018, webinar

« 25 January 2019, webinar

e 21 February 2019, webinar

« 18 March 2019, meeting

« 20 March 2019, joint EGs meeting
« 18 April 2019, webinar

(PN
-

41 listed members (+7 since last time)

16 different representative organizations (+4 since last time)
~45% participation of members (slight drop since last time)
~75% participation of organizations (slight drop since last time)

Q

Overall good collaboration among the members, with useful
discussions and presentations that help to draft the report
Common space (SharePoint) and emails are used to provide
iInputs

The Expert Groups aims at finalizing the work beginning of
May to be submitted to GC ESC in June’s meeting
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Classification of storage technologies

« The EG identified the storage technologies and grouped them with respect to connection requirements:
» Synchronous Electricity Storage module — similar requirements to SPGMs
* Non-Synchronous Electricity Storage module — similar requirements to PPMs

Definitions have been discussed:

A Synchronous Electricity Storage Module would be one in which the Storage Module converts electrical
energy into a form of energy which can be stored, the storing of that energy and the subsequent re-
conversion of that energy into electrical energy. The transfer of that electrical energy would be through one
or more synchronous machines connected to the system.

(In terms of requirements similar to Synchronous Power Generating Module under RfG).

A Non-Synchronous Electricity Storage Module would be one in which the Storage Module converts
electrical energy into a form of energy which can be stored, the storing of that energy and the subsequent
re-conversion of that energy into electrical energy. The transfer of that electrical energy would be connected
to the System through an asynchronous machine or through power electronics.

(In terms of requirements similar to Power Park Module under RfG).
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Assessing definitions against CEP definition of energy storage

Clean Energy Package definition — (grid connection perspective):

‘energy storage' means, in the electricity system, deferring the final use of electricity to a later moment than
when it was generated or the conversion of electrical energy into a form of energy which can be stored, the
storing of that energy, and the subsequent reconversion of that energy back into electrical energy or use as
another energy carrier’.

« the conversion of electrical energy into a form of energy which can be stored, the storing of that energy,
and the subsequent reconversion of that energy back into electrical energy : this case of application
addressed by the EG STORAGE definitions

» the conversion of electrical energy into a form of energy which can be stored the storing of that energy,
(...) use as another energy carrier : this case of application addressed by DCC : it's seen as a load at the
connection point because it absorbs power.
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Table of requirements

 The EG categorized the different technologies under synchronous and non-synchronous and has been
assessing their capabilities against the RfG requirements (starting point)
« The table can be finalized after the inputs from the last meeting on March 18
* Possible technology additions e.g. power to gas (P2G) in the final version
« Additional requirements from DCC, HVDC requirements or E&R requirements related to storage
behaviour
» low frequency demand disconnection during importing modes of operation (DCC).
» Active power control (ramping, switching) (HVDC — Article 13)
« Switch or disconnect storage devices before 1st step of LFDD (E&R — Article 15)
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Grid connection configurations

 The EG has been studying two main categories:
Standalone device: A facility comprising solely of one or more storage units
Co-located: Installed in the same facility than a Generating Unit or a Demand Unit.

Two cases:
« Supplementary Component
In this case operation of the storage device is linked to the operation of the generation unit/demand unit. For
example use of the storage device to comply with RfG requirements (e.g. FSM) when modernising an existing
generation unit.
 Example: Use of a storage system to comply with FSM and reactive power requirements for the
modernization of an existing run of the river hydro power plant
« Component could be shared between units in the same facility
+ Independently controlled
In this case operation of the storage device is independent from the operation of the generation unit/demand unit.

Compliance
Compliance will need to take the above categories into account.

The EG will provide examples and note any consequences regarding the technical requirements — in alignment with the
EG Mixed Customer Sites



Final Report

The report will:

 include the status regarding RfG requirements / other requirements

» detail how co-located sites are treated (with examples)

» include material presented to the group including experiences from Member States

« will include reference to applicable standards

» will include references to

« will make references to the mixed customer sites align the work with the respective EG

However, the report shall refrain from a recommendation, whether storage devices should be covered by
amending the existing codes or drafting a dedicated new code.
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Workplan and next steps
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm

Meetings/

webinars STORAGE STORAGE STORAGE&ESC STORAGE STORAGE STORAGE&joint STORAGE
EGS&E

PMO (ENTSO-E) Ongoing PMO support

Define the categories

of storage

technologes .

Define the
requirements per
category of storages

Assess grid
connection
configurations

Ensure proper links
with EG MCS

Final Report

« The EG will work on finalizing the report over the next period in April's meeting

* In April's meeting, final comments will be addressed and conclusions will be reviewed

« The format of the report will be aligned with the rest of the reports from the other EGs

« The EG will submit both the report and the excel file to the GC ESC — as final deliverable to be published
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