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Overview

Until liberalisation of the electricity market and unbundling of electricity grids costs for the connection of power plants to the grid generally simply added to overall costs of an integrated utility in providing energy services.

Since then particularly the deployment of renewable energy sources for electricity generation (RES-E) has raised the question where exactly to define the boundary of responsibilities between operators of power plants and operators of grids and whom to attribute corresponding connection costs. 
Grid connection costs comprise a major cost component of renewable generation investments: Specific grid connection costs are especially high for (comparatively small scale) power plants taking advantage of favourable but remote resources as wind energy and especially offshore wind energy.

In the presence of public support for electricity generation from renewable energy sources the question of primary cost allocation arises: While eventually electricity consumers will be passed over these costs, this paper analyses cost efficiency from consumers’ perspective for different cost allocation mechanisms.
Core questions addressed in this paper comprise:

What effects do different approaches of allocation of grid connection costs have on the supply curve for (offshore) wind power?

and

What effects do these changes impose on respective (social) transfer costs and producer surplus?

Methods

Following an introductory analysis of components of long term marginal costs of wind power generation, respective costs of system and grid integration are displayed in a disaggregate manner. Out of these components grid integration costs are selected for further analysis, as they comprise the most significant share of specific investment and long term marginal costs.
When displaying available wind power potentials within a certain electricity market in the form of a supply curve according to long term marginal costs, it is evident, that depending on the composition of cost components, the overall ranking of available potentials may alter, in the cases that connection costs are deducted and assumed to be imposed on the grid operator – while lowering the marginal remuneratin of electricity feed-in.
At the same time the producer surplus is affected, which – in addition to average costs – determines transfer costs for society in the presence of public support and (discrete) marginal remuneration of electricity from renewable sources.

This effect is not being offset by higher costs on the side of grid operators, which are passed through into grid tariffs and eventually being borne – again – by electricity consumers.

Results

The analysis of the supply curve of power generation technologies with comparatively high specific grid connection costs as is the cast for offshore wind energy shows, that different regulatory provisions concerning the allocation of disaggregated grid integration costs influence the overall transfer costs (subsidies) from consumer’s perspective.

Imposing the primary responsibility for bearing the cost of grid connection of offshore wind power on the grid operator may be favourable from consumers’ perspective due to following reasons – depending on the composition of cost components and the applied methodology of monopoly regulation:
1)
If grid connection costs significantly influence the slope of the supply curve and if the volume of available subsidies allows for the deployment of potentials characterized by comparatively high connection costs, high shares of these subsidies are being spent on the coverage of producer surplus.

2) 
In case of cost allocation to the grid operator, efficiency criteria are being imposed on the pass through into tariffs by a regulatory body.
3) 
Demanded rate of return on investment is typically higher for wind power developers in comparison to regulated monopolists.

4)
Coordination in the connection of adjacent wind farms leads to cost savings (due to a subbadditive cost structure in this case) in comparison to competitive separate project developments.

.

Conclusions

In the case of grid connection being within the responsibility of grid operators corresponding cost are being passed on to electricity consumers in the form of network tariffs. But – in contrast to an aggregated approach – not costs of the marginal unit are determining the contribution of grid connection to overall support costs but average costs. This is due to the fact, that regulated grid operators are being granted to recover only actual costs approved by a regulatory body at an agreed rate of return, which is expected to be lower in comparison to a wind farm developer exposed to higher sources of risk.

To be able to gain cost advantages from the perspective of consumers from the reallocation of responsibilities concerning grid connection, coordinated planning procedures are necessary to be put in place in order to determine (exclusive) cost efficient deployment areas for additional wind generation.
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