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ABSTRACT 

Reinventing distribution tariffs is a necessity today and 

could be a catalyzer for energy transition. Distribution 

tariffs should incentivize the customer to optimize network 

costs. Therefore tariffs should reflect the fundamental 

needs of the DSO’s: maintenance costs and network 

capacity. The challenge is to translate these fundamentals 

into individual tariffs. This will encourage self-

consumption, peak shaving and flexibility.  

 

The key message to the end-user should be: “For your 

important electrical appliances like a boiler, a heat-pump, 

an electrical vehicle etc., invest in intelligence that allows 

you or your supplier/aggregator to minimize your energy 

bill by optimizing in real time your energy flows.”  

 

Incentivizing grid tariffs are only possible with a smart 

meter with 15’ data.  

 

This paper will illustrate how incentivizing capacity 

network tariffs, especially for low voltage customers., can: 

• help to integrate new electrical appliances into the 

grid, avoiding congestion problems and grid 

investments 

• be non-dynamic, simple, understandable and not 

penalize the customer for a “single mistake” 

• be a catalyzer for market flexibility 

• be a building block for DSO local services, preventing 

critical networks situations 

• financially clarify the roles and responsibilities of the 

DSO and the market parties 

• help to develop local communities 

• be non-disruptive for “classic” customers 

 

Technology is mature. With new regulated grid tariffs, the 

regulation will enhance the use of this technology for the 

right goal. 

INTRODUCTION 

The Belgian electrical system has been completely 

unbundled since the beginning of the year 2000. On one 

hand, the balance responsible parties BRP’s, incentivized 

by unbalance tariffs, have to maintain their own portfolio 

in balance, in combination with the TSO responsibility for 

a global system balance. On the other hand, suppliers sell 

the electricity to individual customers, in combination with 

the DSO which is responsible for a locally well-

functioning distribution network.  

 

Until now, the local responsibilities have been financially 

modelled for the customer only with kWh tariffs. In a 

decentralized electricity system, if we want the customer 

to play a central role, it is of great importance that the tariff 

structure correctly reflects the costs of both the global 

system and the local system.  

 

 
Figure 1 Incentive tariffs at all levels 

Judicious tariff structures will lead to the development of 

new services to decrease the energy bill of the customer. 

This is called implicit flexibility. On top of these tariff 

structures, both market parties and regulated parties will 

be able to develop new services to reach their own 

objectives when tariffs are not enough. This is explicit 

flexibility. 

 

This paper focuses on the DSO’s needs, and describes a 

possible DSO tariff structure and the services linked to 

these tariffs. 

 

In Wallonia, an interesting first step to incentivizing grid 

tariffs [1] is on-going for LV prosumers: from 2020, a new 

grid tariff will be in place in order to guarantee a fair 

contribution by the prosumer to the network costs. Like 

each customer, the prosumer will be billed on his off-take 

in kWh, no more on his compensated consumption. 

Because nowadays most of the prosumers are equipped 

with an electromechanical head-meter that counts down in 

the event of injection to the network, the off-take will be 

calculated. A customer who can take off less than the 

theoretical off-take can request a two direction head-meter 

and be billed based on the reality. For a prosumer with this 

kind of meter, the static off-take kWh based grid tariff is 

in fact very incentivizing because it rewards individual 

instantaneous self-consumption. The future will show if 

this tariff will be followed by automatic optimizations. 
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DSO NEEDS TOMORROW 

When looking at the current TSO capacitive access tariff 

components [ 10] , it has been calculated that, without 

“valley filling”, each customer equipped with a heat-pump 

and an electrical vehicle could increase the system cost up 

to about € 200-250/year by a natural increase of the 

evening load peak which the TSO needs to ensure and will 

bill through his capacity tariffs. In other words and 

depending on the different penetration scenarios of these 

appliances, this could lead to a € 20-50/year increase in the 

bill of every customer [ 7]. The most important 

consequences like scarcity or network reinforcements have 

not been evaluated. Behind the natural synchronicity of 

new loads, DSOs are also concerned by synchronicity due 

to the potential flexibility activations by the market. 

 

Monitor all these local impacts (smart grid) especially in 

the low voltage networks, will not be possible. A solution 

must be found to automatically stop the creation of most 

of these problems. 

 

 
Figure 2 DSO costs and typical weekly individual profile (blue 

= traditional; red = with electrical vehicle and heat pump) 

DSO NEW TARIFF 

Principles and new services 

Capacity tariffs already exist for HV customers. For LV 

customers, they need to be altered. Indeed, applying yearly 

or monthly peak tariffs as for HV customers could be very 

disruptive for residential customers and lead to unstable 

and unpredictable energy costs. Applying connection 

capacity tariffs could also lead to problems for the 

customer and the DSO: a reduction in connection capacity 

by the customer could lead to unexpected disconnections 

and unmanageable adjustment requests.  

 

An interesting new capacity concept has been developed 

over the last few years for new HV renewable in Wallonia 

[ 2]: the “permanent contractual injection capacity” of an 

HV connection with renewable injection > 250kVA is the 

injection capacity the DSO must financially compensate 

the producer for the loss of revenues, mostly energy and 

subsidies, when the DSO needs to ask the producer to 

curtail his production in order to avoid congestion. 

 

For off-take and for residential customers, an internal 

study on existing 15’ samples has shown that most of the 

customers take off a maximum of 1 or 2 kW in order to 

cover the greatest part of their needs. The connection 

capacity, typically 10 kVA in Belgium, is approached only 

in very exceptional circumstances. This observation leads 

us to make a link between this typical capacity need and 

the existing notion of permanent contractual capacity for 

renewable injection. 

 

An LV customer chooses his required permanent 

contractual capacity in advance for a given period. When 

the customer temporarily wants to get more capacity than 

is provided in his package, this is always and automatically 

possible within the limits of his connection capacity and 

within the local network capacity limits, for a payment of 

a fee proportional to the kWh (see Figure 3) beyond the 

agreed permanent capacity. When this exceeding of 

capacity is an exceptional occurrence, the financial impact 

is not very significant for the customer. When this happens 

regularly, the customer is incentivized to choose an 

adapted tariff formula in line with his needs. In the 

telecommunication sector, this could be seen as a telecom 

package and a price beyond an agreed data volume for 

example. 

 

 
Figure 3 Permanent contractual capacity for LV customers 

The customer can choose the optimal capacity himself. He 

can be assisted by the DSO or any other commercial party. 

This opens a first range of new services. 

 

Just as with a television subscription, the price of the “first 

kVA” reflects the value to be connected 24h/24 even 

without any off-take or injection of energy. This price 

could be an input for anyone who wants to be fully 

disconnected from the network. The price of the 

subsequent kVA’s could be an input for new business 

cases like domestic batteries that could help in peak 

shaving. 

 

Tariffs should be constructed so that there is a financial 

optimum for a customer to choose a given capacity: 
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Figure 4 Optimum between kVA tariff and kWh>kVA tariff 

With these kinds of grid tariffs, the customer is free to take 

off or inject freely the energy he wants within the agreed 

limits. This also means that there is a wholly free energy 

market within these limits. Outside these limits, there 

should be a trade-off between the amount to be paid to the 

DSO and the one gained from the market. This opens a 

second range of new services. 

 

Locally, one could compare the sum of the individual 

contractual capacities with the network capacity: if 

everybody takes off or injects simultaneously its 

contracted capacity, there should be no network problems 

(voltage or congestion) and the network should be in a 

green traffic light situation.  

 

Tariffs and DSO authorized incomes 

DSO mainly has fixed maintenance costs and capacity 

investment costs. The financial incomes from the 

contractual capacities should cover the authorized 

revenues for the DSO.  

 

The financial incomes from exceeding contractual 

capacities could be invested to facilitate the energy 

transition. 

Opportunities 

 

Flexibility in case of congestion 
 

If locally, there is a lack of capacity, the DSO should be 

able to access flexibility in order to avoid congestion. The 

DSO report on Flexibility [ 3] illustrates three options, 

which complement the tariff option: regulated flexibility, 

bilateral flexibility between the DSO and the end-user or 

commercial flexibility between the DSO and a flexibility 

service provider FSP. This is a third range of new services. 

 

If, exceptionally, the DSO needs flexibility from 

customers within the contracted capacity, this flexibility 

should be remunerated. Outside this capacity, the 

flexibility should not be remunerated. If the access to 

flexibility by the DSO happens many times within the 

contracted capacities, a trade-off should be performed by 

the DSO between the purchase of flexibility and network 

reinforcement. 

 

Local energy communities 
 

Self-consumption by itself is a good way to optimize the 

costs of the whole electricity system. Indeed, even if self-

consumption is technically and financially very difficult 

without being connected physically to the electricity 

system, self-consumption while physically connected to 

the network reduces network costs and market costs. And 

it provides space in the existing networks for new 

renewable sources. New technologies such as blockchain 

now have to demonstrate that self-consumption also 

reduces the administrative costs.  

 

With current kWh tariffs, self-consumption is difficult to 

promote because it increases the grid tariff and de-

socializes the network costs. This disadvantage disappears 

with capacity tariffs. Capacity tariffs encourage the 

building of a consensus to sustain self-consumption. 

 

With capacity tariffs, self-consumption between neighbors 

can also be promoted [ 6]. When different customers can 

locally exchange their 15’ energy and reduce the energy 

flows on the DSO networks, especially at an equal voltage 

level, it would be logical for a DSO to reduce or even 

cancel the kWh incentive beyond the contracted capacity. 

This could lead to new business cases for local energy 

communities. Important here is a correct definition of the 

local electricity pattern of a local energy community. Note 

that a Walloon decree is currently being prepared [ 5]. 

 

HV tariffs 
 

As with residential tariffs, a similar study should be carried 

out for HV customers connected to the DSO.  

 

Consistency between LV and HV tariffs should be taken 

into account. This should enhance local energy 

communities also cross voltage levels, which could, for 

example, incentivize LV customers to help solving HV 

congestion problems due to renewable. 

 

 
Figure 5 Evolution of HV tariffs and LV tariffs 

Acceptance of Smart Meters 

An internal study on a sample of “standard” customers 

with 15’ data has shown that there is a correlation between 
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the yearly consumption and a contractual capacity that 

covers a big part of the electrical needs. Such a conclusion, 

if confirmed on greater samples of customers, could be 

very interesting to manage a soft tariff and smart meter 

transition.  

 

 
Figure 6 Contractual capacity that covers 85% and 95% of a 

yearly consumption 

Because it seems easier for a customer with automatable 

loads to optimize his profile, the use of a linear correlation 

between kWh and capacity in the absence of a smart meter 

could help to incentivize customers to request a smart 

meter in order to be billed based on their 15’ load profile. 

 

In Wallonia, the smart meter decree [ 4] (deployment from 

2023) targets in particular prosumers (>5kVA) and 

residential customers with a high consumption 

(>6000kWh/year). For these two categories of customers, 

tariffs could help with the acceptance of a smart meter 

because the bill based on actual usage could be lower than 

the one based on theoretical hypotheses. 

DATA EXCHANGE 

In the context of more and more variable and decentralized 

renewable energy, UE and TSO’s [ 8] emphasize how 

important it is to connect the electrical appliances of all the 

customers with real time market prices and unbalance 

prices in order to optimize globally the prices.  

 

Complementary to this, connecting also in real time smart 

meters and grid tariffs will enable local optimization. An 

interesting initiative is the Walloon E-Cloud project [ 9], a 

HV self-consumption project for which the participants 

need to know instantaneously their part of production than 

can be self-consumed. 

 

With such data exchange platforms, optimization of global 

needs and local needs becomes possible. 

CONCLUSION 

A complete reinvention of the DSO tariff structure is a key 

issue for energy transition.  

 

New tariff structures will answer the DSO needs and 

optimize the DSO costs by limiting congestion risks and 

network reinforcements. Those will clarify and uncouple 

the needs of the network operators, the market parties and 

the customers. Finally, coupled with new technologies, 

tariffs will enhance the development of new services from 

both regulated and market parties. 

 

New technology and new regulation mechanisms are two 

key points of the energy transition. Tariffs are in the heart 

of regulation. 
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