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Introduction & objective

Grid congestion is one of the main challenges currently
faced by European grid operators. In response, many
countries are rapidly implementing new market mecha-
nisms to reduce the severity and frequency of conges-
tion. However, these patches to the grid-agnostic nature
of current European electricity market design come at an
economic cost. As the energy transition progresses to-
ward a fully renewable energy system, these costs are
likely to become uncontrollable and/or the fixes insuffi-
cient. A fundamental redesign of electricity markets may
therefore be warranted, to better fit the energy system
of the future [1]. This PhD thesis explores such a market
redesign and the transition pathways from the current
system, with a focus on practical implementation, social
acceptability, and the transition path.

Proposed market redesigns

Two such market redesigns focused specifically on the
distribution grid are Distribution locational marginal pric-
ing (DLMP) and Dynamic operating envelopes (DOEs).
DLMP is the idea of increasing the granularity of an LMP
based markets down to the distribution level, creating
nodal prices for any point in the grid based on a security
constrained market clearing. Figure 3 shows a simplified
overview of how DLMP systems work.
DOE is a concept in which a central party (e.g. DSO) calcu-
lates operating envelopes for each connectee (dynamic
limits within which they have to operate). Subsequently
these DOEs can be traded or they are handed out based
on biddings depending on the chosen design. Figure 4
shows what these DOEs would look like compared to a
classic static limit. The ultimate goal of the DOEs is to
increase total grid utilisation without violating grid con-
straints.

Figure 1: Main goals of DLMP re-
lated research papers

Figure 2: Main goals of DOE related
research papers

Figure 3: Simplified
flow chart of DLMP
operation

Figure 4: Visual difference between static lim-
its and DOEs (from: [2])

Proposed research

Figure 1 and Figure 2 show how current research on DOEs
and DLMPs is mainly focused on calculation methods and
market design alternatives. This leaves a big literature
gap related to implementation and other more practi-
cally oriented questions. In this research I will focus on
questions such as:

• How are grid accessibility and energy costs affected
in Dutch distribution grids by DLMP and DOEs?

• How much additional connection agreements can
DSOs contract due to implementing DLMP or DOEs?

• What practical hurdles have to be overcome before
a transition towards a DLMP or DOE based system
can be made?

The research will be executed in close collaboration with
the Dutch grid operators. A mixed methods approach
will be used combining qualitative and quantitative data
to ensure practical and real-world applicability of the re-
sults.
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