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o Data centers

o Power to Gas

o Heat pumps 

o Electric Vehicles

o Electricity Storage Modules

o Balconies (Domestic plug-in DERS)

1.NC RfG 2.0 and NC DC 2.0 Topics
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1. Definitions

2. Electric vehicles

3. Heat Pumps

4. PV on Balconies (plug in)

2.NC RfG 2.0 and NC DC 2.0 Definitions
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3.Grid Forming Updates

o Bi-lateral DSO Entity-ENTSO-
E Grid Forming  Workshop 
held on 11th June

o Many interesting topics 
presented by DSO Entity

o Further workshops to be 
organized.

Topic

Early first indications from LV stability 
studies

Risk that the converter control may become non-passive at 
certain frequencies

New Dutch law on Grid forming for 
ESMs

Italian GFM Roadmap elements

Impact of low S/C levels on expectations for Black Start/Planned 
Island performance



4. Position on 
OVRT/HVRT curves 
for type A generators
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o Following the 2025 Iberian blackout, a final report was issued containing several recommendations.

o The investigative panel did not include DSO representatives, despite issuing multiple recommendations 
that directly impact the distribution grid, thereby lacking the valuable input of distribution system 
operators.

o Recommendation 9 proposes the introduction of a high-voltage ride-through requirement for Type A 
power-generating modules.

o Recommendation 9 raised several concerns among EU DSO Entity members, prompting a process to 
identify key issues and support the achievement of its objectives without compromising the security and 
operation of the distribution grid.

Introduction
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Concern 1 – Why are HVRT curves necessary?

o The Iberian blackout final report did not conclude that the increased power demand observed during the 
overvoltage was attributed to DER disconnection.1

o The report indicates that load elasticity to voltage can explain the increased load that was observed.2

o The addition of the load increase with voltage to the final report was carried out after a presentation by the DSO 
Entity highlighting this phenomenon, after realizing that it was not addressed in the factual report.

o It is evident that further studies are required to ascertain if this recommendation will have the desired effect, 
considering that the relation between DER and load increase was not proven.

o The DSO Entity is willing to participate or lead these studies.

o To improve system security this measure should not be taken without the necessary supporting studies 

o Evidence for Type A HVRT benefit is not yet demonstrated

1 – Chapter 4.3.4 of the final report
2 – Chapter 4.3.3.3 of the final report – Voltage dependency of loads
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Concern 2 – High voltages in the LV level can be caused 
by DER

o LV grids are very diferent from EHV grids

o In the EHV grid, X/R ratio is very high, so the reactive power variations lead to much higher voltage variations than 
active power variations

o In the LV grid, it is the opposite, as the lines display a low X/R ratio the active power variations lead to much higher 
voltage variations than reactive power.

o While TSOs use reactive power to control voltage that strategy doesn’t fully work in the LV grid because reactive 
power has a much smaller effect for voltage.

o Voltage in the LV grid is highly dependent on the DER active power generation, and it can cause overvoltage by itself

o This phenomenon is further aggravated by the unbalanced nature of LV grids

o If HVRT is mandated for Type A, LV clients will be subjected to recurring transient overvoltages as the multi-DER sites 
engage in generation variations during the day, and yet have to respect the over voltage tolerance of the HVRT curve.

o The application a HVRT curve can have the consequence of subjecting LV clients to large numbers of overvoltages to 
account for an improbable event that occurs once in each 20 years, or more.

o HVRT curves may increase exposure to overvoltage events in dense LV areas
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Concern 3 – Customer equipment exposure
o Household appliances are not required to support high voltages according to EN 60335

o It is up to the manufacturer to select the voltages levels for which their appliances are not damaged.

o IT loads, for example, follow IEC 60204 that displays a HVRT curve which is incompatible with the one established 
in RfG2.0 for type B, C and D.

o The overvoltage allowed by HVRT curves will also be applied to household appliances, which are not required to 
follow a HVRT curve.

o DSO Entity members have observed appliances damages caused by overvoltages in the LV grid that had their root 
in faults or DSO equipment failure

o DSOs cannot be the ones paying for the damages caused to LV client’s property arising from the application of 
HVRT curves to DER.

o The proposed Dutch grid code introducing an HVRT curve was not approved by the government following strong 
opposition from the fire department, which raised concerns about a potential increase in household fires due to 
failures of customer equipment.
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Concern 4 – Operational scalability
o Addressing system wide stability through millions of LV connected assets is operationally inneficent

o Most LV DER has mostly reached its potential in most EU member states, therefore any measure taken now will 
take many years to have the necessary volume to help in system stability

o HV/MV levels provide: better observability and control; more coordinated and reliable actions; fewer, more 
effective intervention points.

o HVRT curves have already been agreed by the EU DSO Entity to be applied to types B, C and D generators in the 
scope of RfG2.0

Concern 5 – Inverter response uncertainty
o System behaviour would rely on large fleets of heterogeneous inverters from various vendors and programming 

options. This can lead to:

o Potential lack of harmonised response

o Risk of unintended or cascading effects

o Local voltage triggers may lead to inappropriate system reactions

o Further study is required on this subject before taking any decision
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o System stability is not primarily driven by the exact overvoltage level reached 

o The main concern lies in the disconnection and subsequent reconnection behaviour triggered by HVRT

o Reconnection following a defined gradient can lead to coordinated or uncoordinated inverter responses.

o Inverter disconnection results in a temporary reduction in active power, causing power dips

o Heterogeneous inverter behaviour (non-uniform response) further amplifies system instability and 
oscillatory effects

o HVRT adoption above the voltage threshold can significantly increase the risk of oscillations

Concern 6 - Oscillations
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Concern 7 - Potential divergence between generator 
type A and V2G requirements.

EN50549-1 curve (RfG Technical Annex for V2G) RfG2.0 (Type B, C and D) curve
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1) Carry out a study to ascertain if the adoption of HVRT curves would have any beneficial 
influence on uncontrolled voltage at the transmission grid, considering the use case the Iberian 
blackout among others

2) Increase the observability of DSO on the DER installed in their grid

3) Define decision criteria before adoption

Recommendation going forward

Do not extend HVRT to Type A PGMs until benefits, risks, and implementation pathways are evidenced!
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Thank you for your attention
Questions?

Please contact us!
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