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Problem Statement

On 11 Tune 2018, the Grid Comnection Ewropsan Stakeholder Committes (GC ESC) has decided to
astablich an expert group en requirements for pump-storaga kydro modulas (PSH). Tha creation of this EG
was propased by ENTS0-E to elaborate on comection network code (CHNC) fzsuss, which had been raizad
by stakeholders during the CMC mmplementation. The ENTS0-E propozal was based on a stakeholder
survey to identify prienity topics.

Tarzet (ohjectives)

The ohjective of the EG PSH is to identify specific charactenistics | constraints for this kind of Powar
Generating MModula (PGM) for each operation mode (generation, pumping, synchronouns compensation),
which may have impact on the commsetion raquirements az defined by Commizzion Ragulation (EUT)
2016/631 of 14 Apnl 2016 establishing a network code on requirements for gnid connection of generators
(NC B,

Legislative background

NC B, Article 6(2) foressas that: “Pump-storage power-gencrating modules shall fulfil all the relevant
reguiraments in both genevating and pumping operation mods. Synclronous compersation operation of
pump-stovage powsy-gensrating modules shall not be limited in time by the techwical design of power-
gensrating modules. Pump-storage variable speed power-generating modules shall fulfil the reguiremernts
applicable to symchronous power-gensrating modules as well as these set out in point (B) of Arvticls 2002), if
they qualifr as npe B, Cor D7

Task deseription
# Discussions with stakeholders / responses recerved during consultations | stakeholder interventions
at the GC ESC / in workshops have revealed that this provision 15 probably too generc and in its
generality lzad to requests for derogations or compliance issues. In particnlar. a better distinetion of
the applicability of the BfG. requirements in the different operation modes (generating, pumping,
zynchronous compansation) and differant types of pump storage facilities needs to be mvestizatad;

* Challenge: in complying with the NC BfiG raquirements shall be identified separately for sach
operation mode and, if applicable, technology-dependent (e.g. specific peculiarities of vanable
speed pumps);

®  Clarifieations shall be provided on technical capakilities of thase PGAIs to be able to comply with
operational raquiremeants from 30 GL and WC ER; and
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EG PSH meetings

U U 29
EH _
16 listed members

* 15 October 2018 kick off meeting 5 different representative organizations + 1 invited expert
« 13 November 2018, webinar * 50% participation of members
« 10 December 2018, webinar « >80% participation of organizations

Q

« Overall good collaboration among the members, with useful discussions
« Timely input in accordance with 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 RfFG requirements for PSH modules

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

Expert Group Requirements for hydro pump-storage hydro power generation ° : : :
modules (EG PSH) PSH techs were differentiated into

* Fixed speed:
* Synchronous
— » Single shaft ternary (hydraulic short circuit)
Srametas o mssmanaton and pctecton e * Variable speed:
+ DFIG
* Full converter
« Converter can be bypassed (to switch between fixed and
variable speed pump mode)
» Converter cannot be bypassed

List of requirements under consideration
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Snapshot from the template and ongoing work
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Freguency parameters

Voltage parameters

System Restoration

Instrumentation and Protection
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Questions and remarks

* Open questions:

« What do the differences in DFIG for wind and PSH mean in terms of requirements?

« Should there be frequency-related requirements only for generation mode and not for pumping
mode? (Operators are arguing, that according to NC ER pumps shall be disconnected at low
frequencies, thus no requirements shall be imposed for pumps.)

« Which way of defining the requirements is the best:

Variable speed to be considered as PPM or as SPGM with exceptions?

« General:
« The hydraulic part has to be considered in every requirement
* Frequency response times for hydro can be very fast
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Workplan

T T

Meetings/
webinars

PMO (ENTSO-E)

Identifying relevant
generation
technologies

Preparation of GC
ESC reporting

Identifying operating
modes

Evaluation of
application RfG
requirements to PSH
modules

Deliverable/report

°

PSH

PSH

PSH&ESC

Ongoing PMO support
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