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Introduction



Purpose of the service 
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• Elia is responsible to stabilize the voltage in the event of an incident and 

maintain it within limits ensuring grid security

• To maintain grid voltages at a suitable and stable level, Elia relies on reactive 

power supplied by grid-connected units via the service provided by the 

Voltage Service Providers (VSP)



Voltage and reactive power control services
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Controlling 
Unit

Automatic 
Control 

service Type

Manual 
Control 

service Type

Non 
controlling 

Unit

Manual 
Control 

service Type

Automated and continuous modulation of the 

production/absorption of reactive power in function of 

the voltage

Stepwise modulation of the 

production/absorption of reactive 

power following an explicit signal 

(setpoint) by Elia



Participation to the service
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Who can become a Voltage Service Provider? 

✓ The Grid User of a technical unit himself

✓ A third party* designated by the Grid User

* In case of participation of a unit connected to a public distribution grid or closed distribution grid, the DSO/CDSO is the VSP 

Who is obliged to participate to the service?

✓ According to both the EU regulation and the implementation 

of these regulations in the Federal Grid Code units B, C, D 

have the obligation to be able to regulate their reactive power  

injection and absorption within a certain range and with 

requirements depending on their type (B, C, D). 

✓ In addition, the CREG CoC imposes all Technical Units 

capable to deliver the service to participate to the reactive 

power control Service

✓ This is valid if at least 1 MVAr can be provided

How to participate?

✓ Participation to voltage services starts with submitting an 

offer in the (multi-)year tender organized for the 

procurement of the service

✓ Relevant documents are published on the Elia website
✓ Submitted offers are subject to a reasonability analysis of 

the price by the regulator

https://www.elia.be/en/electricity-market-and-system/system-services/how-to-become-a-provider-relevant-documents-for-procurement


The impact of not having sufficient Reactive Power Control assets can 

be very significant

– Grid incident in south-eastern part of the Continental Europe 

power system – Update (June 2024)

– Due to 2 trips, the voltage decreased significantly in a wide 

area

– This voltage drop led to high currents 

– These high currents triggered the protection devices to 

disconnect the affected lines

– The disconnected lines led to a further decrease in voltage 

leading to a voltage collapse and a black-out in south-

eastern part of the Continental Europe power system 
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The voltage service plays a very important role in the 

overall security of our grid.

https://www.entsoe.eu/news/2024/07/15/grid-incident-in-south-eastern-part-of-the-continental-europe-power-system-update/
https://www.entsoe.eu/news/2024/07/15/grid-incident-in-south-eastern-part-of-the-continental-europe-power-system-update/


FROM

• For CIPU units only

• Service provider =BRP

• No regulated contract

• Yearly tendering

• Free prices (ex-post price reasonability 

assessment via Royal Decree)
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Reactive power control Service – Evolutions in the previous years

TO

• Open to the everyone  

• Technology neutral (batteries, selfs owned by GU’s…)

• All grids (Elia grid, DSO grid, CDS) 

• New role: VSP designated by GU

• Regulated contract

• (Multi-)year tender

• Free prices (ex-post price reasonability assessment via 

public Service obligation)

Drivers for change:

• Alignment with EU network 

codes (higher requirements)

• EU benchmark

• Evolution of the energy 

landscape : New actors on 

the electricity market

• Alignment with other T&Cs

2016 2023



Context for the project



Incentive 2023

In 2023, an incentive study was performed to 

identify design improvements, realize a 

European benchmark and investigate options 

to facilitate the participation of non-mandatory 

units. 

The improvements identified in this incentive 

are planned to be implemented in the coming 

two years (2025 -2026).
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MVAr evolutions

The MVAR evolutions project can be split up into three blocks. These blocks are dependent on each other.
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Modifications to the T&C 

(Market design)

Modifications to the 

procurement 

(Tender design)

Modifications to the 

interactions 

(communication design)

Futureproof the MVAr service

First part of the 

presentation

Second part of the 

presentation

No/limited impact of the 

incentive, will be 

addressed at a later point 

in time



Modifications to the T&C (Market design)



Modifications to the T&C (Market design)

In the incentive last year, general improvements to the market design were identified to improve the 

functioning of the market design. 

1. Continuous activation control for manual and automatic activation 

2. Penalties need to be in line with the continuous activation control. 

3. Communication with Elia

4. Price setting during the tendering process (already implemented)

5. Update the Terms and conditions of the MVAr service to be more technology-neutral

6. Simplification of the participation for non-mandatory units

7. Adding an additional bandwidth to compensator mode

8. Start-up of assets not available for the service (in stand-by)
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Discussed in 

the incentive

Additional topic



Topics described in the incentive
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MVAr service – Review and recommendations for design optimisations
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Current market design

• The activation control is done on some selected time windows

• Manual service control

• 6 samples of activation demands (reaching the setpoint within 5mins) 

• Automatic service control

• 6 samples of 5 hours per month (checking the discrepancy between the expected and 

measured activations)

Activation control



MVAr service – Review and recommendations for design optimisations
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Proposed new market design

Continuous activation control for manual and automatic activation

Instead of only using a select number of samples, Elia proposes to check all samples.

• This would remove the issues regarding penalizing momentary failures that do not represent the 

overall delivery of the service. 

• This needs to be accompanied by a revision of the penalties associated with not delivering the 

service

Activation control



MVAr service – Review and recommendations for design optimisations
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Proposed new market design

Continuous activation control for manual and automatic activation

Instead of only using a select number of samples, Elia proposes to check (almost) all samples.

Immediately after every setpoint request

• The setpoint request will be handled as currently in the market design

• 10 seconds to confirm

• 5 mins to reach the setpoint

• If not reached within 5mins, the quarter hour will be considered failed

Quarter hour after the setpoint request

• This quarter hour will not be considered for controlling units to be able to do a reset

First quarter hour of every day

• This quarter hour will not be considered for controlling units to be ablet do a reset

All other timesteps

• For controlling units: current market design for all time steps

• For non-controlling units: Check every quarter hour against the Qrequested



MVAr service – Review and recommendations for design optimisations
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Current market design

• Given the change in activation control, a change in penalties is required as well.

Qfailed 

[%]

Penalty

0 – 30 /

30 – 80 25% reduction 

of remuneration

80 – 100 100% reduction 

of remuneration

Automatic 

Manual 

Average setpoint duration = 10 hours



MVAr service – Review and recommendations for design optimisations
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Proposed new market design: 

Automatic 

Manual 

𝐷𝑖𝑠𝑐𝑟𝑒𝑝𝑎𝑛𝑐𝑦 =  𝑄𝑟𝑒𝑞𝑢𝑒𝑠𝑡𝑒𝑑 − 𝑄𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 − 𝑡𝑜𝑙𝑒𝑟𝑎𝑛𝑐𝑒

𝑃𝑒𝑛𝑎𝑙𝑡𝑦 = 𝐷𝑖𝑠𝑐𝑟𝑒𝑝𝑎𝑛𝑐𝑦 ∗ 1.5 ∗ 𝑝𝑟𝑖𝑐𝑒𝐿𝑎𝑠𝑡𝑀𝑉𝐴𝑟𝑆𝑢𝑝𝑝𝑙𝑖𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝑝𝑒𝑛𝑎𝑙𝑡𝑦 = 

𝑚𝑜𝑛𝑡ℎ

𝐷𝑖𝑠𝑐𝑟𝑒𝑝𝑎𝑛𝑐𝑦 ∗ 1.5 ∗ 𝑝𝑟𝑖𝑐𝑒𝐿𝑎𝑠𝑡𝑀𝑉𝐴𝑟𝑆𝑢𝑝𝑝𝑙𝑖𝑒𝑑

Penalty design

• This incentivizes the VSP to deliver the service to the best of its ability whilst still controlling 

incorrect activations  



MVAr service – Review and recommendations for design optimisations
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Current market design

The current communication is done via Revolt and is limited in the type of messages that can be 

sent. For example, there are only 2 types of messages can be sent towards Elia:

1. Confirmation of the reception of the new setpoint

2. Error code

• This creates issues for market parties that can only partly deliver the service

• This doesn’t give all the information that could be useful in the optimization of the dispatch of the 

units



MVAr service – Review and recommendations for design optimisations
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Proposed new market design

Proposal for additional interactions:

1. Updating the available capacities beforehand

• This is currently done via email to the market engineers at Elia. To integrate this feedback in a better way, this 

will be directly integrated in the Elia environment 

• Information from other resources (e.g. OPA) will be integrated automatically

2. Provide feedback to Elia when a setpoint is not feasible

• This provides a quick and efficient way to identify issues, and Elia will be able to react quickly on these

3. Zerotage communication

• See next slides

4. Start-up message

• See next section

5. Update communication protocol

• Alignment with the communication protocols of other services

Communication
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MVAr service – Review and recommendations for design optimisations

Current market design

Zerotage communication

• Allow for Elia to send a zero setpoint while below the Pmin (already in the current market design). 

However, some clarifications and additional implementation are needed to be able to use this 

functionality. Currently, there is no definition of start-up and shut down in the T&C. The goal is to align 

with the MPs on these in order to be able to use the functionality. 

• No definition of “starting up” and “shutting down” was included. 
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MVAr service – Review and recommendations for design optimisations

Proposed new market design

Zerotage communication

• Allow for Elia to send a zero setpoint while below the Pmin (already in the current market design). 

However, some clarifications and additional implementation are needed to be able to use this 

functionality. Currently, there is no definition of start-up and shut down in the T&C. The goal is to align 

with the MPs on these in order to be able to use the functionality. 

Elia proposes to link this to the Pmin for injection mode. In the current proposal, 5% of the Pmin for 

active power is taken into account. 

Proposal for definition:

“starting up”: For the purposes of the zerotage communication, a Technical Unit is considered to be 

starting up when they are below 5% of their Pmin for injection mode as defined in this contract.

“Shutting down”: For the purposes of the zerotage communication, a Technical Unit is considered to 

be shutting down when they are below 5% of their Pmin for injection mode as defined in this 

contract.



MVAr service – Review and recommendations for design optimisations
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Simplification for the participation of smaller units

Make all operational communication requirements and software/hardware modifications clear from the start:

• Currently multiple interactions are needed between Elia and market parties

• This increases the cost, since multiple interactions with 3 rd parties are required

• By creating a document with the main occurring issues, a large part of these questions can be mitigated

Prequalification

Allow for aggregations



MVAr service – Review and recommendations for design optimisations
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Change

Update the Terms and conditions of the MVAr service in order to be written more technology-

neutral. 

• The current terms and conditions are at some points written from the perspective of large power 

plants. This does not hinder other units to participate but creates some unclarities. The goal is to 

rewrite these sections of the T&C in order to remove these barriers. 

T&C



MVAr service – Review and recommendations for design optimisations
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Current market design

Compensator modus is currently only described in 1 direction (either when injecting active power or 

when consuming active power)

Terms and conditions



MVAr service – Review and recommendations for design optimisations
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Proposed new market design

Allow for an additional band of compensator modus

2 Bands for 

compensator 

modus

Compensator mode

• If the compensator modus is 

possible in both directions, it would 

allow for this mode to operate both 

when injecting and consuming 

active power whilst avoiding the 

band around 0MW 

• This design was added to increase 

the availability of assets

Given the introduction of a new design (presented in the next slides), 

these changes are superfluous and will not be implemented



Start-up of assets

– additional topic after incentive
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As-is design 

Currently, assets need to be available 

when their active power is in the green 

or yellow zone. This means that the 

asset is stable, and that reactive power 

can be provided. 

When they are outside of these zones 

(with the exception of a zerotage 

message) no activations can be sent by 

Elia. 

29



Flowchart
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The Technical Unit receives the 

message and starts up
A system engineer and or 

supporting tool does an 

optimization and sees that the 

utilization of a technical unit is 

the most techno-economic 

solution 

A system engineer and or supporting tool 

sends a message via the communication 

tool that the technical unit needs to start 

up. A flag is included here as well to 

indicate that the TU needs to remain 

above its Pmin in compensator modus.

The Technical Unit is above their Pmin in 

compensator modus and starts to deliver the 

automatic/manual voltage control service until 

the flag is removed (a new message is sent)

x mins later

The VSP receives a remuneration 

for the start up and is afterwards 

remunerated at compensator 

modus price

The Technical Unit remains 

available until an “end” message is 

sent. 



Start-up of assets

Description

Technical Units that are “available” but below their Pmin for compensator modus (and as such cannot 

deliver the reactive power control service), can be sent a start-up message. This message will request 

the Technical Unit to go above their Pmin for compensator modus. Once above their Pmin for 

compensator modus, the Technical Unit will be able to deliver the reactive power control Service. The 

start-up message will include a flag that indicates that the Technical Unit needs to remain available for 

the reactive power control service until a new message is sent that they are no longer required to 

remain available. This has no impact on the Technical Unit to act in the active power market. 
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Advantages

+ More possibilities for the VSP to be remunerated for the reactive power control service 

+ Active power losses can be avoided in case the Technical Unit is not needed for the reactive 

power control service

+ There is a higher general availability of Technical Units delivering the service. This will lead 

to an improved voltage control in the grid

+ Improved voltage stability 



Implications of the market design

No large changes are needed in comparison to the new design.  A couple of elements need to be 

introduced/clarified:

1. Option to send a start-up request to a market party in order to be able to make them go above the 

Pmin in compensator modus. This message includes a flag, which indicates that the Technical Unit will 

need to remain available until a new message is sent.

2. Forgetting the manual setpoint and voltage reference (currently a TU needs to forget its manual 

setpoint and the voltage reference when going below Pmin). This would no longer be desired in the 

new version of the T&C when you come above your Pmin again within a limited timeframe.

32



Forgetting a setpoint
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Pmin

Pmax

Pmin

Pmax

1

2

1 The asset drops below their Pmin and thus 

needs to forget the manual setpoint that was 

sent and their voltage reference. 

2 The asset goes again above their Pmin and 

takes a new voltage reference based on the local 

voltage. A new manual setpoint would need to be 

sent by Elia

1 2 3 4 5

Time 

[min]

Power 

[MW]

The reference voltage and the manual 

setpoint that were used before 1 are lost 

when the asset comes back online in 2



No longer forgetting a setpoint
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1 The asset drops below their Pmin and 

remembers the voltage reference and the 

manual setpoint

2 The asset goes again above their Pmin within 15 

mins (to be determined) and reuses the 

reference voltage it “remembered” as well as the 

manual setpoint

The reference voltage and the manual 

setpoint that were used before 1 are kept 

when the asset comes back online in 2

Pmin

Pmax

Pmin

Pmax

1

2

1 2 3 4 5

Time 

[min]

Power 

[MW]



Planning for the modifications



Timeline for next years
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2023

Q4 Q1 Q2 Q3 Q4

Go-live of new 

communication 

protocol 

2024

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2025 2026

Q3

Modifications T&C

New T&C 

take effect

End of the 

incentive

Workshop 

(today)

Submission of 

the T&C to 

regulators

New tender to 

be launched for 

2027 - 2028

PC

Deadline for 

approval of the 

regulators for the 

tender procedure

PC

Modifications

to tender 

procedure

Submission of 

the tender docs 

to regulators

Deadline for 

approval of the 

T&C by the 

regulators



Modifications to the interactions 

(communication design)



MVAr evolutions

How and which information is communicated by both Elia and the VSP

In the incentive, the market parties requested to be able to interact in a bilateral way with Elia and to be 

able to provide additional information.

1. Allowing more flexibility by introducing new information streams:

a) Updating the available capacities beforehand

b) Provide feedback to Elia when a setpoint is not feasible

c) Zerotage communication

d) Start-up message

2. Modernization of the application suite used for the Mvar service 

a) Usage of the ECL (external communication layer) to align the communication with other products

38

Modifications to the 

interactions 

(communication design)



IT Implementation – technical design



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. Market Documents 
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Voltage Service Provider



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. MarketDocuments 
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Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. MarketDocuments 
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Dedicated queues for message exchange

Authentication and Authorization

Protocols

URLS and ports



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide

7. Validation rules description

8. Market Documents 
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{

 "Example_MarketDocument": {

  "mRID": "4e7791aa-df87-4cac-9ee7-3d6c218a0579",

  "revisionNumber": 1

  

  ...

  <other contents of the message>

  ...

}

}



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. MarketDocuments 
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Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. Market Documents 
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Example: Mfrr activation request



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. Market Documents 
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ID Validation Rule Reply Status Reason Code Level 

GEN_001 Message format must be 

correct 

Reject 

message 

Not applicable. 

Message will be 

transferred to error 

queue 

Not applicable 

GEN_002 Mandatory fields must be 

present 

Reject 

message 

A69 MarketDocument 

GEN_003 Data formats must be 

respected 

Reject 

message 

Y29 MarketDocument 

GEN_004 Value of fields must be 

known 

Reject 

message 

Y28 MarketDocument 

GEN_005 Time interval start date and 

time must be smaller than 

the end date and time 

Reject 

message 

Y97 MarketDocument 

Timeseries 

GEN_006 The timeseries mRID must be 

unique within the 

MarketDocument 

Reject 

message 

A55 Timeseries 

GEN_007 Timeseries period must fall 

within the MarketDocument 

period 

Reject 

message 

A81 Timeseries 

GEN_008 No overlap of periods 

allowed for the same 

timeseries within the 

message 

Reject 

message 

Y96 Timeseries 

 



Technical Guide: table of content

1. Overview of communication requirements 

2. External Communication Layer 

3. Generic message specifications 

4. Acknowledgement and answer messages 

5. Notification messages 

6. Voltage Service Provider Guide 

7. Validation rules description 

8. Market Documents 

47



Planning and next steps



Timeline for next years
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2023

Q4 Q1 Q2 Q3 Q4

Go-live of new 

communication 

protocol 2024

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2025 2026

Q3

Modifications T&C

New T&C 

take effect

End of the 

incentive

Workshop 

(today)

Submission of 

the T&C to 

regulators

New tender to 

be launched for 

2027 - 2028

Implementation modifications T&C

E2E integration and testing

PC PC

Modifications

to tender 

procedure

Submission of 

the tender docs 

to regulators

Implementation modifications 

Tender procedures

Publication of 

the technical 

guide

Go live of the 

demo environment
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