
7th International Workshop on Large Scale Integration of Wind Power and on Transmission Networks for Offshore Wind Farms 
1

                                                          

Requirements for the Participation in Power 
Markets in Belgium 

P. Souto Perez, J. Driesen, Member, IEEE and R.Belmans, Fellow, IEEE 

 
Abstract-- An inventory of the current requirements for the 

participation in power markets in Belgium is carried out in this 
paper. The increasing amount of wind power implemented in 
Europe shows the importance of investments in this technology. 
However, in some countries, non-transparent participation 
mechanisms hinder the integration of new wind power projects.  
In order to facilitate this integration, it is necessary to know 
exactly the market rules that wind plant owners face. 

This inventory provides a detailed survey of markets for 
power and related commodities in Belgium. As such it is a 
description of the current situation and the starting point of any 
adaptations of the market rules proposed for the future as an 
outcome of this study. Besides, it provides guidance in the 
Belgian power market design for the wind power decision 
makers. 
 
 

Index Terms— Requirements, Market, Integration, Wind 
Power, Incentives. 

I.  INTRODUCTION 
ANY efforts have been made for identifying the barriers 
in the power markets requirements in Europe. In some 

countries, these conditions are not transparent, biased or 
blurry to some extent. The integration of wind power needs a 
clear frame in order to promote investments and development 
of new projects. A power system with an uncertain frame 
dissuades wind plant owners from investing in the country, 
creating a barrier for further integration in the system.  
Therefore, the Belgian Power System has been analyzed as 
well as the incentives the country offers to the integration of 
renewable energy sources. This document provides a guide of 
the Belgian Power Market for the wind power decision 
makers.  

II.  BELGIAN POWER SYSTEM 

A.  Federal and regional competences 
The Belgian competences regarding the electricity market 

are divided in federal and regional levels.  
The federal government is responsible for energy 

transmission and particularly to the 150 to 380 kV 
transmission grid operated by Elia. At this level, the federal 
government is also responsible for tariff policy for both 
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transmission and distribution system operators. 
Regions are responsible for distribution and local 

transmission of electricity via networks with a nominal 
voltage of 70 kV or less. They are also responsible for 
renewable energy (except for offshore wind farms) and the 
rational use of energy (RUE).  

B.  Market players 
The Belgian power market is formed by the following 

market players: 
Transmission System Operator (TSO).- Elia is the 

Belgian TSO. Due to the division of competences between 
federal and regional governments, Elia plays different roles in 
the local level.  

Distribution Grid Operators.- The distribution grid 
operators operate, maintain and develop lower-voltage 
networks (usually 15 kV and lower). The distribution system 
operators fall under the authority of Belgium’s three regions. 

Suppliers.- Any party in Belgium wishing to sell power to 
end-users must hold a supply license. Four different supply 
licenses are available in Belgium since there are four different 
authorities governing relationships between supplier and 
consumer.  

Green power generators.- Generators of renewable power 
and cogeneration facilities can obtain approval from the 
regulators. In so doing, they receive green power certificates 
that they can sell to suppliers.  

Grid users.- The vast majority of consumers are connected 
to the lower-voltage networks of distribution system 
operators. 

Access holders.- The access holder is the party which 
signs the access contract with the system operator. The access 
contract governs access to the system for all injection points 
and offtake points, specifically the right to inject or draw off 
energy. 

Access Responsible Party.-  ARP stands for "Access 
Responsible Party", the person or entity responsible for 
maintaining balance in his portfolio. An ARP must be 
appointed for each access point. The ARP can be a generator, 
a large customer or a trader. 

Auction operators.- TSO-Auction is an office that 
auctions off capacity on the interconnection lines between the 
Netherlands and Belgium, on the one hand, and between the 
Netherlands and Germany, on the other hand. 

M 
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III.  ACCESS TO THE GRID 
The access holder, being a generator or a consumer, must 

designate an ARP (Access Responsible Party) for each access 
point. The ARP may be a generator, a major consumer, an 
energy supplier or a trader.  

The ARP contract sets out the balance-related rights and 
obligations of the Transmission System Operator (Elia) and 
the ARP. Elia must ensure that balance is maintained within 
the control area, whilst the ARP is responsible for maintaining 
quarter-hourly balance between total injections and total off-
takes at its access points.  

The ARP must provide the TSO with an access schedule of 
all its injections and off-takes (known as nominations). It must 
do this at specific times and no later than the day prior to 
transmission.  

The following information must be supplied:  
- expected injections and off-takes (generation and 

consumption); 
-    nominations for power exchanges between ARPs; 
-  import and export nominations at the borders of the 

control area. 

IV.  BALANCE OBLIGATION 
The ARP's full portfolio of nominations must be balanced 

on a quarter-hourly basis. It must also be balanced in physical, 
real-time terms.  

 
Fig.  1. Model of the Belgian access to the grid. 
 

Elia informs the ARP on Day D-1 before 6.00 pm (CET), 
whether ARP’s day-ahead nominations are confirmed or not 
and what are the reasons for possible rejections. Elia 
communicates the possible incremental or decremental asked 
in order to manage congestions concerning the injections at 
the access points. 

A.  Intra-day HUB 
Access responsible parties (ARPs) can also avoid any 

imbalance resulting from an unscheduled event like a 
breakdown suffered by an industrial customer or a power 
station by trading energy on the 'intra-day hub' on a same-day 
basis. ARPs submit their nominations to Elia before noon the 
following day.  

These nominations will:  

-   be submitted before 01.00 pm on Day D+1  
-   contain, for each concerned ([ARP From], [ARP To]) 

pair, a power value for each quarter-hour of the day  
-   contain only positive values  
-   be submitted with a precision of 0.1 MW  
-   be consistent with the corresponding nomination 

submitted by the counter-party  
Elia takes the measurement data as a basis for verifying 

whether all ARPs are meeting their respective balance 
management obligations.  
 

 
Fig.  2. Intra-day time margin. 
 

The intra-day and day-ahead transactions are two separate 
transactions. The intra-day internal energy transfer (also called 
intra-day HUB) nomination is supplementary to the day-ahead 
position. In other words, the intra-day internal energy transfer 
nomination is not a new version of a day-ahead transaction.  

The intra-day internal energy transfer nominations can, as 
illustrated on the following schema, be submitted to Elia:  

-  At the soonest after the confirmation of day-ahead 
internal energy transfer nominations.  

-    At the latest at 01.001 pm on Day D+1 i.e. 01.00 pm on 
the day after the execution day (without regard to week-ends 
or official bank holidays).  

The intra-day internal energy transfer nominations will 
contain the same fields as the current day-ahead internal 
energy transfer nominations and will also have to be 
introduced by both parties (seller and buyer).  

If an inconsistency exists between the intra-day internal 
energy transfer nominations introduced by the seller and by 
the buyer, whether both nominations are different or only one 
of them has been introduced: 

-  It will be visible for the ARP on Elia’s E-Nominations 
system by means of the status of the nomination;  

- The introduction of corrections will be possible until 
02.00 pm on Day D+1;  

-  After 02.00 pm on Day D+1, all the inconsistent intra-
day internal energy transfer nominations will be refused by 
Elia.  

In case of day-ahead inconsistency, this will not be 
corrected by an intra-day internal energy transfer nomination.  

Consequently, intra-day internal energy transfer allows the 
ARP to correct its position (and thus avoid important 
imbalance costs) when facing unexpected events, such as the 
breakdown of an industrial plant or a generation unit.  

B.  Imbalance tariffs 
Using metering and nomination data, the TSO checks, 

every quarter of an hour, that the access responsible parties 
(ARPs) are maintaining their balance. If an imbalance is found 
in the balance perimeter of an ARP between total physical 
injections, import and purchases on the one hand and total off-
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takes, export and sales on the other, an imbalance tariffs is 
applied. This tariff is calculated based on the applicable 
balancing mechanism. 

With regard to off-take measured at the off-take points and 
distribution off-take positions (if it is a net off-take) a loss 
percentage based on this injection is attributed to the 
balancing perimeter in accordance with articles 161 and 162 
of the Technical Regulations for Transmission. This 
percentage currently amounts to 1% and can be adjusted if 
necessary on the basis of the metered losses. 

The imbalance calculation is based on validated metering 
data that Elia has on its access points, on the allocation data of 
the distribution grid operators (DGOs), as soon as this 
information is made available to Elia, and on the nominations 
(hub, imports and exports). 
 

TABLE 1. EXAMPLE OF REAL IMBALANCE PRICES FOR THE 4TH APRIL 2007 
 

Quarter       
(2007-04-04) 

Net 
regulation 

volume 

(MW) 

Price 
positive 

imbalance 

(€) 

Price 
negative 

imbalance 

(€) 

00:00 -> 00:15 -56,8   0,01  31,92  
00:15 -> 00:30 -112,1  0,01  31,92  
00:30 -> 00:45 -68,4  0,01 31,92  
00:45 -> 01:00 -137  0,01  31,92  
01:00 -> 01:15 -76,3  0,01 28,6  
01:15 -> 01:30 -84,1  0,01  28,6  
01:30 -> 01:45 -35,7  0,01  28,6  
01:45 -> 02:00 -57,9 0,01  28,6  
02:00 -> 02:15 77,2 21,6  32,86  
02:15 -> 02:30 -31,9 0,01  26,4  

C.  Imbalance price 
The imbalance price is based on the prices that Elia charges 

for balance settlement in the Belgian regulated zone. If an 
ARP's imbalance reduces Elia's control energy requirements, 
the imbalance price is calculated according to the reference 
market price. Untill 31/12/2006, this reference market price 
was based on the APX price, but since 1/01/07 the Belpex 
price is the reference. The following Table II contains the 
imbalance prices from January 1st 2008. The symbols and 
abbreviations are also explained. 

 
TABLE 2. TSO IMBALANCE PRICES FOR THE BELGIAN REGULATED ZONE 

 
  Net regulation volume 

  
Net                    
downward   
regulation

Net                        
upward            
regulation

Positive

Min[γ*WADP; 
WADP+ 
+δ*(LDP-
WADP)] (1)

0,92*ref.market 
price 

ARP 
imbalance

Negative 1,08*ref.market 
price 

Max[α*WAUP;    
WAUP+               
+β*(HUP-          
WAUP)] (2)

(1) 92% of the reference market price is also a minimum price 
(2) 108% of the reference market price is also a maximum price 
 
γ = 0,92 if WADP > 0 and 1,08 if WADP < 0 
δ = min (1;GDV/450) 
α = 1,08 
β = min (1; GUV/450) 
 
NRV = Net Regulation Volume 
WAUP = Weighted Average Upward regulation Price 
WADP = Weighted Average Downward regulation Price 
HUP = Highest activated Upward regulation Price 
LDP = Lowest activated Downward regulation Price 
GUV = Gross Upward Regulation Volume 
GDV = Gross Downward regulation Volume 
  

D.  Balancing Mechanism 
As transmission grid operator, the key mission of Elia is to 

manage the balance of its control area. To achieve this, the 
TSO has a number of resources at its disposal: 

-   secondary reserve; 
-   tertiary reserve via contracted generation units; 
-   tertiary reserve via shedable loads; 
-   reserve contracts with neighbouring transmission system 

operators. 
 

    1)  Secondary reserve 
 

The secondary reserve has two components: a contracted 
secondary reserve and free bids of secondary control power. 
The contracted secondary reserve is subject to “secondary 
control contracts”. It is assigned following an annual call for 
tenders amongst power generators established in Belgium. 
Those companies that are contracted to Elia must supply the 
reserve power specified in the contract when asked for by Elia 
and are remunerated for putting it at disposal. Each day they 
submit bids to Elia for the activation of that reserve. These 
bids go in pairs (upward regulation and downward 
regulation), must be in multiples of 5 MW and are within the 
limits set out in the graph below: 

 
Fig.  3. Bidding limits for secondary control power 
 

where 
f(FC) = price determined in accordance with the price of 

fuel and the efficiency of the production units 
MRP = Market Reference Price = day ahead clearing price 

of the APX Energy Exchange until 31/12/06.  
Since 01/01/07, MRP = day ahead clearing price of the 
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Belpex Energy ExchangeIf the bids go beyond these limits, 
Elia brings them back to the maximum/minimum value 
defined in the graph.  

Communication of these bids (volumes and prices) for day 
D is made to ELIA on day D-1 at 15:00 hrs at the latest. Elia 
will select the bids on an economic basis until the required 
secondary control power level is reached, excluding 
beforehand certain bids that might endanger the safety of the 
grid. The selection is made independently for upward and 
downward regulation. At the end of the selection process, the 
generators will be informed whether their bids have been 
accepted or not by Elia for the purpose of the secondary 
reserve. 

Bids, which are not retained for the secondary reserve, are 
added to the tertiary reserve bids within the framework of the 
contract for Coordination of the Injection of the Production 
Units (from now on, CIPU contract). 

 
    2)  Tertiary reserve via contracted generation units 
 

The tertiary reserve via generation units has two 
components: a contracted tertiary reserve and bids within the 
framework of the CIPU contract. 

The contracted reserve is subject to “Tertiary Reserve 
Contracts”. It is assigned via an annual call for tender. Making 
this tertiary reserve available is remunerated. The activation 
prices for the contracted tertiary reserve are calculated on 
basis of a contractual formula taking account of the fuel price 
and the efficiency of the generation unit. Given its nature, this 
reserve can only be activated upwards. 

Bids within the framework of the CIPU contract derive 
from the obligation incumbent on the generator to put at Elia’s 
disposal, the power reserve (upwards or downwards) of each 
of his units. The bids from generators with regard to the 
activation of that power reserve are free upwards and 
downwards. They are positive for upward activations (Elia 
pays the generator for activation) and may be positive (the 
generator pays Elia for their activation) or negative (Elia pays 
the generator for the reduction of his production) for 
downward activations. 

 
    3)  Tertiary reserve via shedable cutomers 
 

The tertiary reserve via the shedable customers is also 
contracted (Interruptibility Contract) via a call for tenders. It 
concerns industrial customers who must reduce their off-take 
below a contractual threshold at the request of Elia. The 
contract provides for only a limited number of activations per 
year. The remuneration price for one activation is equal to 
110% of the price of the last bid activated upwards with a 
minimum of €75/MWh. 

 
    4)  Reserve contracts with neighbouring TSO’s 
 

Elia also has reserve contracts with neighbouring TSO’s 
at its disposal. These contracts can be activated for importing 

or exporting power. Volume and price are defined and may be 
reviewed by the respective TSO’s. They take into account the 
generation resources that can be activated (volume and price 
of activation) in the concerned control area. 

Elia has the following resources at its disposal to 
compensate for a negative imbalance in the area (ARPs inject 
less power than they take off): 

-   secondary upward regulation 
-   contracted tertiary reserve on the production units 
-  non-contracted tertiary reserve on the generation units 

(CIPU Incrementals) 
-   Shedable loads 
-  Import of reserve power coming from neighbouring 

TSOs. 
For a positive imbalance in the area (ARPs inject more 

power than they takeoff), Elia has at its disposal: 
-   Secondary downward regulation 
-  non-contracted tertiary reserve on the generation units 

(CIPU Decrementals) 
-    export of reserve power to neighbouring TSO’s. 
The various resources put at the disposal of Elia are 

activated on the basis of the bids submitted to Elia, by 
activating first the cheapest and then the progressively more 
costly bids (merit order), taking all types of reserves and 
parties involved together.  

V.  GREEN CERTIFICATES 
The intention of the green certificates’ system is to rise the 

share of renewable energy in the total electricity production 
by other means than subsidies. In this system, the producers of 
renewable energy have certificates at their disposal. These 
certificates are then transferred to the buyers of that electricity 
so that they do not have to pay the penalties for the percentage 
of renewable energy they would use. The implementation of 
such a system has important consequences for the production 
of renewable energy.   

The federal and Flemish governments have developed a 
scheme requiring system operators to purchase green energy 
certificates at a set minimum price.  

Under the Royal Decree of 16 July 2002 on the 
establishment of mechanisms aimed at promoting electricity 
generated from renewable sources, Elia as the transmission 
system operator is required to purchase green certificates from 
renewable energy producers. The certificates are issued by 
CREG (Commission for Electricity and Gas Regulation), 
VREG (Flemish Electricity and Gas Regulatory Body), 
CWaPE (Wallonia Energy Commission) and IBGE/BIM 
(Brussels Institute for Management of the Environment). The 
generation facilities must not be more than 10 years old. 

A.  Flanders 
Under Article 25 of the Flemish Electricity Decree, 

distribution system operators must purchase green certificates 
from generators whose facilities are connected to their 
network. This means that Elia only buys certificates from 
generation facilities connected to the Elia grid in Flanders at 
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voltages of between 70 and 30 kV.  
The generation facilities must not be more than 10 years 

old. This regulation entered into force on 1 January 2006 for 
certificates issued for energy generated from photovoltaic 
cells. These facilities can sell their certificates to their system 
operator over a period of 20 years. 

Table 3 shows the purchase price per green certificate for 
every renewable source in a federal level en in the region 
Flanders. 

 
TABLE 3. PURCHASE PRICES OF GREEN CERTIFICATES IN FLANDERS [5]

 

Purchase price 
per certificate (in €) Federal level Flanders 

Solar energy 150 450

Off-shore wind energy 107/90(*) -

On-shore wind energy 50 80

Hydroelectric power 50 95

Biomass 20 80

Geothermal energy 20 95

Other 20 -
 
(*)107 euros per certificate for generation coming from 
facilities subject to a grant of land and resulting from the first 
216 MW of installed capacity; 90 euros per certificate for 
generation coming from facilities subject to the same grant of 
land and resulting from the installed capacity above the first 
216 MW. 
 

The amount of power plants based in renewable sources 
that are suitable for the green certificate system was 3.110 in 
February 2008, contributing to the power generation in 608 
MW. The list of these data, according to technology is given 
in Table 4 
 

TABLE 4. OUTLINE OF THE AMOUNT ACKNOWLEDGED POWER PLANTS AND 
INSTALLED POWER ELIGIBLE FOR FLANDERS’ GREEN CERTIFICATES, 

ACCORDING TO TECHNOLOGY [5]
 

Technology 

Number of 
plants 

suitable for 
GC 4/02/2008 

Installed power 
in Flanders 

suitable for GC 
4/02/2008 

Solar power 2.966 14.619 
Onshore wind power 38 153.645 
Domestic waste biomass 8 39.340 
Biogas – dump gas 14 18.334 
Forestry & farm 
bi

18 162.824 
Hydro power 12 871 
Sewage biogas 15 4.276 
Other biogas 28 40.231 
Recycled waste biomass 11 173.900 
Total 3.110 608.040 

 

B.  Wallonia 
All green power generation units must submit a prior 

application to CWaPE (Walloon Energy Commission) for the 
issuance of green certificates. A certificate of origin issued by 
an approved inspection body must be attached to this 
application. 

Once this preliminary application for certification has been 
accepted by CWaPE, the producer supplies its quarterly 
energy metering statements to CWaPE. On the basis of these 
statements, CWaPE issues a given number of green 
certificates. Once in possession of the green certificates, 
producers may sell them to any purchaser, regardless of 
physical power sales. 

Each quarter, power suppliers must return to CWaPE a 
quota of green certificates2 proportional to the quantity of 
power supplied3. A fine of 100 euros per missing certificate is 
levied. 

 
TABLE 5. AVERAGE PRICE IN THE TRANSACTIONS OF GREEN CERTIFICATES IN 

WALLONIA [7]
 
 Number of GC Average unit price 

2003 164.943 84,38 € 

2004 326.733 91,74 € 

2005 413.720 92,10 € 

2006 483.697 91,58 € 

 
As an alternative solution to the disposal of green 

certificates issued to facilities generating power from 
renewable energies, an aid system has been set up by the 
Walloon Government. 

A system imposing the repurchase of green certificates by 
the transmission system operator (Elia) at a minimum price is 
also imposed by the Federal Government. Green certificates 
purchased by the transmission system operator are then resold 
on the green certificate market. 

 

C.  Brussels 
The compulsory nature of the Green Certificates 

mechanism in the region Brussels means that the electricity 
suppliers are obliged to present a specific amount of Green 
Certificates before the regulator every year. Otherwise, a fine 
will be applied. 

Every three months the installations that are certified and 
that meet specific quality requirements are awarded with 
Green Certificates. The quality requirements are evaluated 
thus every three months by BIM. In order to meet the 
requirements, the installation must provide a 5% CO2 saving 
in relation to the fossil fuel production installations that are 
given as reference. 

The amount of CO2 that is saved by the installation in 
relation to the reference fossil fuel installations is calculated. 
The installation will get a Green Certificate for each 217 kg 
CO2 saved. 
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In order to solve the problem of the limited offer of GC 
produced in the Brussels region; a mechanism is introduced 
that recognizes the GC produced in Wallonia [8].  
 

VI.  CONCLUSIONS 
The Belgian Power System structure and requirements are 

well defined and clear. The Transmission System Operators 
provides the information by means of a regularly updated 
website that meets the requirements of accessibility, clarity 
and availability in the different languages used mainly in the 
country as well as in English.  

The Green Certificates system is working but it lacks 
efficiency due to the differences between regions, mainly 
being the prices and the amount of CO2 saved per certificate. 
These differences hinder the free market of green certificates 
between the regions. The cause of this problem is the sharing 
of the electricity production concerns between the federal and 
regional governments. IEA reviews the lack of transferability 
of certificates that harms the overall effectiveness of the 
programs and prevents the development of more efficient 
renewable installations. To increase the efficiency of the 
schemes, and lower the overall costs, all regions and the 
federal government should strengthen existing efforts to 
ensure that all certificates are transferable [9]. 
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