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EG PSH structure 
Chair: ENTSO-E, Ralph Pfeiffer

Vice-Chair: VGB, Klaus Oberhauser

Public space Internal EG space

https://www.entsoe.eu/network_codes/cnc/expert-groups/
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EG PSH meetings

• 15 October 2018 kick off meeting

• 13 November 2018, webinar

• 10 December 2018, webinar

• 18 January 2019, webinar

• 07 February 2019, webinar

• 15 March 2019, webinar

• 19 March 2019, meeting

• 20 March 2019, joint EGs meeting

• 25 April 2019, webinar

• 16 listed members – no new members, one substitute

• 5 different representative organizations + 1 invited expert

• ~50% participation of members in the web/meetings

• >80% participation of organizations in the web/meetings

• Overall good collaboration among the members, with useful 

discussions

• Balanced activity and contributions by the active members

• Common space (SharePoint) and emails are used to 

provide inputs

• 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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Evaluation of RfG requirements for PSH modules
The Expert Group continued working on the template with RfG requirements that was created to assess 

better the capabilities of the different technologies. The table provides a useful overview but no 

explanations. 

• The different PSH technologies that were considered and analyzed are:

• Fixed speed pump turbine

• Single shaft ternary

• Variable speed pump turbine (doubly-fed induction machine)

• Variable speed pump turbine (full converter)

• All technologies have been assessed in three operating modes:

• Generation mode

• Pump mode

• Synchronous compensation mode

• The requirements that all technologies in all operating modes were assessed against were:

• Frequency requirements

• Voltage requirements

• System restoration requirements

• Instrumentation and protection



5

Snapshot from the template of the requirements - finalized
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Final report of EG PSH

• The Expert Group, in line with the recommendation of the GC ESC, has been working on a report to 

be delivered together with the table of requirements

• The objective of the report is to document clearly the specific characteristics or constraints of PSH 

power generating modules for each operating mode and the consequences on connection 

requirements.

• The report enters into more details, clarifying the inputs in the table of the requirements – in general 

the ones that exclude the compliance with the requirements or meet the requirement conditionally

• The report will wrap up with some recommendations and also highlight some observations that might 

be interesting for future work or considerations when it comes to capabilities and risks from the PSH 

technologies
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Examples of remarks and open questions

Open questions:

• How to treat low inertia machines such as bulb turbines with regard to FRT?

• Can we utilize capabilities from some PSH technologies for instance “controlled load” to improve the 

management of low frequency events and give more options to the TSOs

• In a future evolved RfG, should we merge the PSH within the overall storage discussion?

• Should we treat pump mode as demand and therefore exclude them from RfG?

Remarks:

• The hydraulic part has to be considered in every requirement

• Variable speed pump turbines for some voltage requirements stand somewhere in between of SPGMs 

and PPMs (or SPGMs with exceptions)

• For voltage ranges and FRT requirement they follow SPGM requirements, while dynamic voltage 

support by providing a fast reactive fault current they are considered PPM

• All technologies should be considered following the FRT requirements/profile for SPGMs

• ….



8

Workplan and next steps

2018/2019 40 41 42 43 44 45 46 47 48 49 50 51 52 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20

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

Ongoing PMO support

PSH&ESCPSH PSH PSH PSH PSH&joint
EGs&ESC

PSH

• The EG will work on finalizing the report over the next period and before the meeting in April

• In April’s meeting, final comments will be addressed and conclusions will be reviewed

• A common format with the rest of the reports from the other EGs will be sought 

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


