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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

== s

« 34 listed members
* 15 October 2018 kick off meeting 12 different representative organizations
« 23 November 2018, webinar * 50% participation of members
« 20 December 2018, webinar >80% participation of organizations

Q

» Overall good collaboration among the members, with useful discussions and presentations
« Good input in accordance with the agreed follow up actions

« Common space (SharePoint) and emails are used to provide inputs

» Workplan continues as agreed with no changes foreseen at the moment
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Evaluation of RfG requirements for storage modules

« The EG acknowledged the relevance with the tasks of GB Grid

Code Electricity Storage Working Group (GC0096)
« The GB experience can be used a good reference and guidance for
the EG STORAGE

« Atemplate with RfG requirements has been created to assess
better the different storage technologies

Expert Group Identification of storage devices (EG STORAGE) « The template was updated with the results of the GB group and is
iRl being further updated by the rest of the EG members

« The EG discussed about classifying the different storage
technologies into:

2. Voltage parameters
3. Paramete

et of unaain et st » Synchronous Electricity Storage module — similar requirements to
SPGMs
* Non-Synchronous Electricity Storage module — similar requirements to
PPMs
* If necessary, a separate category can be introduced for certain
storage technologies e.g. flywheels or superconducting storage
(SMES)
« Additional requirements coming from DCC or/and HVDC or
storage specific requirements (e.g. switching) will be considered
« Analysis of existing IEC and CENELEC standards is within the
actions




Snapshot from the template and ongoing work

Non- GB Synchronous Electricity GB Non-Synchronous
. General (G) /Site | Mandatory . - Type | Type | Type | Type Storage Module (treated in the | Electricity Storage Module .
HELTETLEL specific (S} |Requiremen| ATicle | Definition | =) Cp Se Ty EriEn same way as an Synchronous | (treated in the same wayasa | o5 ond Code Reference
t Power Generating Modulet Power Park Module)
47 - 47 5 Hz - 20 seconds 48 - 47 5 Hz - 20 seconds
47.5-49.0- 90 minutes 47.5-49.0- 90 minutes
49.0 - 51.0Hz - Unlimited 49.0 - 51.0Hz - Unlimited
51.0 - 51.5Hz - 90 minutes 51.0 - 51.5Hz - 90 minutes
FREQUENCY RANGES G 13.1.a() TS0 X X X X |time period for operation in the frequency ranges 51.5Hz- 52 Hz - 15 minutes 51.5Hz- 52 Hz- 15 minutes ECCE1.21.2
Alternative Frequency ranges | Alternative Frequency ranges
can be agreed with Mational can be agreed with National
Grid were justified Grid were justified
G T30 % % % % maximum ROCOF for which the Power Generating Module (PGM) shall stay 1Hz / second meausured over a
connected 500ms timeframe
RATE OF &Tﬂfﬂﬂ;iﬁgfﬂ%mmm 130 | oo THz! S;E%’;ss”;'ﬁ;f:::: OVEr3l Eor DC Connected Electricity ECCE313
G T50 X X X X |specify ROCOF ofthe loss of main protection Storage Modules 2Hz's
measured over a 1 second
period
LFSM-0 - 50.4Hz Threshold, LFSM-0 - 50.4Hz Threshold,
Droop - 10% or less Droop - 10% or less
G 13.2(a) TS0 X X X % |frequency threshold and droop settings LFSM-U - 48 5Hz Theshold, LFSM-U - 48 .5Hz Theshaold, ECC6371&ECCB3T2
Droop - 10% or less Droop - 10% or less
Limited Frequency Sensitive Mode {LFSM)-O
Cover | Freguency parameters | Voltage parameters

System Restoration

Instrumentation and Protection @
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Links with EG MCS

The title of EG MCS allows mixed cases of storage such as generation + storage to be treated within that EG too
* There is an agreement that cases of/with storage devices will be addressed within the EG STORAGE and
information on how to categorize them (and the associated requirements) will be shared with EG MCS.

EG Storage will study two cases :
« Storage device as a standalone device (either as a facility comprising solely of storage units or in a facility with
other devices such as generation unit or demand unit), which means that this storage device can be operated
independently from other devices within the same facility/location.

« Storage device as a supplementary component, associated with a generation unit or a demand unit. In this case,
operation of the storage device is linked to the operation of the generation unit/demand unit. For example, use of
storage device to comply with some RfG requirements (e.g FSM) when modernizing an existing generation unit.

Regarding those two cases, EG storage will :
« Give some examples
« Study the consequences regarding the technical requirements

Those cases will be included in the deliverable of EG storage (through the item categorization/functional
application of storage devices)
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Workplan

Meetings/ ®
webinars STORAGE STORAGE STORAGE&ESC

2018/2019 wlalelelalelelolelolalalelolelelolelelolelelolalelslelslelslselsln]
o o |

PMO (ENTSO-E) Ongoing PMO support

Define the categories
of storage
technologies

Define the
requirements per
category of storages

Assess the
requirements against
standards and
national cases

Ensure proper links
with EG MCS

Compile
information/Proposal
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