Grid Development Plan

Lacking open data, lacking
scientific verification

The data in the Grid Development
Plan are not open, so that the
assumptions and results of the

Grid Development Plan cannot be

scientifically verified and no further

relevant scenarios can be calculated.

Cenralised vs. decentralised?

The decentralised energy
transition is important

Both grid development
and decentralised energy
transition together are

Lacking open
data, lacking
scientific
verification

Y

Lack of time and
resources

Avoid decisions
under uncertainty

Lacking open
data, lacking
scientific
verification Il

Y

The calculation of the
Grid Development Plan is
independent of interests

The calculation of the Grid
Development Plans is clearly
legally regulated and is

Decentralised energy
transition is necessary

We need a decentralised
energy transition (even if
only achievable in the
long-term).

possible and necessary

HVDC lines vs. decentralised
energy transition

If the North-South electricity
transmission capacities are
built, then a decentralised
energy transition is (even
long-term) prevented.

North-South electricity

transmission capacities

prevent a decentralised
energy transition

verified by the authorities.

Protection: Fundamental research shows
that there is no evidence for a correlation
between EMFs from transmission lines and
an increased risk of cancer.
Deutsche Strahlenschutzkommission

Grid Development Plan
scenarios are too few
and too narrow

Prognoses are only relevant
possibilities, there are many
more of them and the goals

All scenarios under-
estimate sector
coupling. For this,
a system development
plan is necessary.

(SSK): ,Vergleichende Bewertung der
Evidenz von Krebsrisiken durch
elektromagnetische Felder und
Strahlungen; Stellungnahme der
Strahlenschutzkommission mit
wissenschaftlicher Begrindung"

are too weak.

4

Grid Development Plan
scenarios are defined
at policy level

Y

14./15.04.2011

The German Commission on Radiological

Y

Profiteers calculate

Scenario C is very
decentralised

There is a lack of long-term
studies, which prove that EMFs
from transmission lines are not

demand
Analogy: Bakers

calculate the
demand for bread

harmful to health.

the Grid Development
Plan & TYNDP Projects

Circular reasoning of l The Grid Developent Plan , v

does not take any truly
decentralised alternatives
into consideration

The permitted limits for electrical
(only around overhead lines) and

Y

magnetic fields are not nearly
reached by transmission levels
and are therefore not harmful to
health.

The Grid Development Plan:
North-South electricity
transmission capacities are
in line with demand.

Y

HVDC lines
are potentially
harmful to
health (EMFs)

Politically viable?

Expansion of wind and solar
power in Southern Germany
not politically viable

Without HVDC lines, 4 times
wind power expansion necessary.

A

Acceptance through
participation
Through political and
economic participation
in the expansion of wind
power, solar power or
storage, acceptance can
rise considerably.

Decentralised energy transition viable?

Decentralised energy
transition viable
In order to also achieve 100%
renewable energy in Southern
Germany, whilst simulatenously
ensuring security of supply in the
South, a decentralised solution
can be implemented at higher levels
without the need for further measures

¢

Technically viable?

Without HVDC lines ->
4 times wind necessary

10h rule prevents

A stop to construction creates
even more uncertainty
regarding the achievement of
the Paris climate goals

Decision under uncertainty

If the construction of HVDC lines
constitutes a decision under
uncertainty, which has
undesirable consequences for
many of the affected parties,
then they should not be built.

Avoid construction
of HVDC lines
under uncertainty.

In scenarios in which it was
calculated that no or very little
expansion of the extra-high
voltage grid until 2035 was
necessary, the demand for
wind power in Bavaria rises

decentralisation
As a result of the the 10h rule, the
remaining wind power capacity is
too little for a purely decentralised

There is one scenario
without expansion of the
extra-high voltage grid
Prognos, FAU 2016

energy transition to be possible.

by a factor of 4 (cf. Prognos, ‘ A
FAU 2016).

A

A decentralised energy
transition can be
achieved without wind
Solar, storage and gas can
compensate for the lacking
wind power in an economically
viable and efficient manner.

Avoid lock-in effects
at gas power plants

T

Green gas does not
constitute a lock-in
Green gas is a central
pillar of the energy transition

Green gas is only deployable
in the electricity sector to a
limited extent

Conversion is inefficient and
expensive. Hydrogen created
through electrolysis with
renewable energy should only
be deployed in industry in order
to save CO2 there. Only once
this potential has been exhausted,
should hydrogen be made into
methane, and this is more urgent
in the transport sector than the
electricity sector. After the fossil
fuel phase-out, methanation will be
too expensive, as CO2 will have to
be extracted from the air.

Unrealistic assumptions

EU trade is too weak,
nodal pricing is neither
yet fully elaborated nor

politically viable, necessary
wind power capacities are
not politically viable.

Abolish 10h rule

The abolishment of the
10h rule would allow for
the necessary wind power
capacity in Southern
Germany to be built

Electricity from
renewables will
be more cost-
efficient in the
future.

Y

Climate change
doesn't exist, so
the energy transition
is pointless.

Autonomy as household
self-sufficiency is desirable

A

Unequally distributed burdens on regions

Compensation for
affected communities

If a community is already burdened
by a lot of infrastructure and does
not benefit from the entire system,

then the construction of further in-
frastructure from which they would
not benefit should either be prevented,
or an acceptable settlement met (for
the HVDC Grid, this is not currently
the case).

not benefit from grid
expansion, people
pay too high
network charges

In regions which do

Industry pays too few
network charges, despite
excessively profiting from

grid expansion

!

Necessity of some infrastructure
If a certain piece of infrastructure

is necessary for the entire system,
or brings considerable benefits,
then - as long as damages are

Unequally distributed
network charges

compensated - it is not unjust.

Unjust distribution of
advantages and disadvantages

Exactly those communities who
suffer because of power line
construction are the ones who
see none of the benefits

Nature and landscape conservation

A decentralised energy transition
protects the climate, biodiversity
and the landscape.

HVDC lines worsen climate
protection and serve EU trade
of coal-generated electricity

The construction of the planned HVDC
lines is a fundamental component of the
energy transition and therefore climate
protection and should be carried out with
strong consideration for biodiversity, soil
conservation and the landscape.

Climate protection

Climate protection with
biodiversity in mind

Climate protection Climate protection with Limit/compensate
with soil in mind landscape in mind damages for

I

Biodiversity

HVDC lines jeopardise
biodiversity

Autonomy

Autonomy

Autonomy in the energy
sector is definitely desirable.

Autonomy as regional
self-sufficiency is desirable

l l agriculture

Soil conservation

HVDC lines destroy
the soil.

Landscape

HVDC lines destroy
the landscape

Y

Irreversible changes in
hydrology caused by
the construction of
HVDC lines lead to
economic damages
for agriculture.

Nature conservation
HVDC lines pose an
unacceptable threat

to nature

100% renewable energy in
Southern Germany through
purely decentrlaised
energy transition measures

Decentralisation
encourages autonomy

Autonomy vs. extra-high
voltage levels

Autonomy in the energy sector
makes decentralised solutions
for the energy transition without

Protection against
(cyber-)terrorism

:

Self-sufficiency of households
ads to a breakdown of solidarit

A

Cultural spaces are not
energy-economic units

Cultural spaces are not a good
unit for cells in the energy sector,
as they do not necessarily
correspond to grid-topological

units. There are also grid bottlenecks

within cultural units.

Regulation against a
breakdown of solidarity

A higher degree of
self-sufficiency can
perhaps optimise welfare

A

Self-sufficiency does

not optimise welfare

further measures at extra-high
voltage level necessary.

A

Autonomous and
interconnected

Interconnected cells
Cells can be autonomous,
even if they are interconnected
between themselves.

A

Autonomy as self-sufficiency
(Households/regions) vs.
Transmission grid

A

HVDC Grid Expansion
The planned HVDC lines
should be built.

Energy transition
through HVDC lines

In order to also achieve 100%
renewable energy in Southern

Germany, whilst simulatenously
ensuring security of supply in the
South, HVDC lines must be built

Intra-EU Trade

Alternatives to heavily
integrated intra-EU trade do
not make economic sense

Decentralised energy systems
lead to higher land and resource
use. It is unclear whether higher

costs through greater need for

renewable energy facilities can be
balanced out by the lower costs of
a reduced need for electricity grids.

(Oko-Insitut 2018).

Y

The economic efficiency of
intra-EU trade is doubtful

Only electricity market prices are
taken into consideration. Taking
external costs into consideration
(costs of climate consequences,
land use, ecological disruption,
electricity losses) and transport
costs, which are paid for by
consumers' network charges,
heavily integrated intra-EU trade

does not make economical sense.

The integration of smaller
actors is a questions of
market design, rather than
the size of the system

Prevent the blockade of
the energy transition by
large corporations and
force businesses to act

The increase in consumer
electricity prices shows that
a larger market does not lead

to lower electricity costs

Intra-EU trade allows for
electricity to be produced
with lower marginal costs

and thus enables lower costs
for the energy transition.

Intra-EU trade allows

for better integration

of fluctuating feed-in
from renewable energy

Corporate power must
be reigned in and know-
how made useful for
the energy transition

increase.

is only justified by the TYNDP.
This, however, does not take
any external or transport costs
into consideration.

Heavily integrated intra-EU trade

100% renewable energy through HVDC lines

Harness wind in the
North and eliminate
bottlenecks

v

IFO Study 2019

Without HVDC lines,
Bavaria's import needs
for coal-fired power
from abroad could

v

“ | renewable energies is necessary.

Intra-EU trade supports
the European energy
transition

In order to realise the Paris
climate goals across Europe,
an integrated European energy
market for the trading of

Intra-EU trade
only serves large
corporations

Intra-EU trade = Coal
and nuclear-generated
power trading

Abolishment of intra-EU
trade and homeland
protection

HVDC lines only for intra-EU
trade are to be opposed.

HVDC lines are only necessary
for over-inflated intra-EU trade.
This should be opposed.

Publish data on bottlenecks
Given that the necessary data
are not published, it cannot be
verified, if, where, and to what
extent bottlenecks exist.

Is a decentralised energy transition desirable?

Participation

Creating participation
in the energy transition

A decentralised energy transition
leads to higher participation in
the energy transition (citizen
energy communities)

Local value creation only
without further measures
at extra-high voltage level

Local value creation and
political participation are
also possible with the
construction of the North-

South electricity
transmission facilities

Cellular interconnected

It is possible to build the
North-South electricity
transmission facilities
and to simultaneously
(through lobbying etc.)

advance the decentralised
energy transition.

A decentralised energy transition

does not allow for complete local

consumption of locally-produced
electricity in some regions

Energy efficiency

Storage technologies
have a high degree of

HVDC lines prevent incentives
for sector coupling

loss

|

A higher degree of self-sufficient
households does not lead to less

expansion of the transmission
grid in the long-term

see Oko-Institut, Prognos (2018),
Prognos, FAU (2016)

Circuits increase efficiency rates

Hydrogen or methane-based
circuits in energy consumption
and storage increase efficiency

to 90%, as local usage allows for
waste heat to be harnessed, thus

!

Even if surplus electricity
can be carried away by
HVDC lines, sector coupling
can be advanced through
changed incentive regulation.

contributing to overall efficiency in
a nation-wide roll-out with the
lowest possible level of CO2

emissions

The technology

Hydrogen is
needed in large
amounts within

industry

for hydrogen and
methane-based
circuits in energy
usage and
storage is not yet
mature.

Redispatch and feed-in data

It can be determined from
redispatch and feed-in data
that bottlenecks exist in the

transmission grid.

Decentralised energy
transition is desirable
Decentralised solutions for the
energy transition without further
measures at extra-high level are
definitely desirable.

Efficiency through local usage

A decentralised energy transition

supports system-wide the most
efficient usage of energy, as
electricity is consumed locally.

Local efficiency
The energy system in its
entirety is at its most efficient
(with the lowest possible level
of CO2 emissions), if renewable
energy is completely consumed
at local level.

A

Cost-efficiency

energy system

An extensive portfolio effect
is lacking in a decentralised
energy system. Therefore,
more generation plants and
flexibility options become
necessary. This leads to
higher costs.

Higher costs in a decentralised

Spatial and resource efficiency

Heightened spatial
and resource demand
in a decentralised
energy system

Regarding electricity production,
the cost for a centralised energy
system are approximately as much
as that of a decentralised system.

The Oko-Institut,Prognos study’s (2018) economic
comparison of the two systems (approximately centralised
and decentralised), despite an increasing electricity usage

(and accounting for probable electrification of the
heating and transport sectors), still hardly found
any differences in terms of system costs. (However,
the study is not easy to interpret, nor are the
underlying assumptions nor the results easily apparent.
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10h

rule (and equivalent distance regulation)

10h rule instead of
decentralisation

Because of the 10h rule,
which is reasonable, the
remaining wind power
capacity is too little for a
purely decentralised
energy transition

10h rule
Wind turbines should only

be built at a distance of 10
times the height of a turbine
away from the next
residential area.

A

10h rule is reasonable

Wind turbines destroy
the aesthetic appearance
of nature, are loud and
cast shadows.

10h rule is unreasonable
10h rule leads to
greater expansion
of smaller wind turbines.

Economically desirable?

Negative effects of local pricing Land is the new

For a consistent decentralised currency

energy transition, the electricity
market would have to be
restructured. Price zone

separation or nodal pricing can,

however, have negative side-effects.

Local value creation
is more important than
economic-efficiency

bad for industry and the economy.

Nodal Pricing instead

Electricity prices in of grid expansion

Southern Germany would
otherwise be too high
With nodal pricing and price
zone separation, the electricity
prices in Southern Germany
are too high given the current
North-South bottlenecks. This is

Given that nodal pricing allows the
electricity price to correspond to
the physical characteristics of the
grid, this price system is preferential
to the previous one. Ignoring physical
restrictions in the grid leads to in-
efficiencies and is, on the whole,
uneconomical.

Lower electricity prices in
Northern Germany create
incentives for industry there

Nodal pricing is no alternative
to grid expansion
Nodal Pricing if this is only mid-
to long-term goal, however no
alternative to grid expansion.
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Argumentation map:
The expansion of extra-high voltage direct current transmission lines
(HVDC)

Subject

The argumentation map deals with the currently planned extra-high voltage direct current
transmission lines (HVDC) in Germany and, in particular, with the debate as to whether/why HVDCs
should be built or not. In this respect, it aims to serve as a clear representation of the various and
complex topical arguments and theses, without evaluating them.

Objective and content

The map is intended to provide as comprehensive and orderly an overview of the debate as possible.
It enables the linking-up of otherwise parallel debates: Political arguments, as well as scientific and civil
society arguments are presented and existing content-related connections become visible. It contains
arguments and theses from very different stakeholder groups, such as citizens' initiatives, politicians,
network operators and scientists.

Individual arguments are clearly ordered according to their relation to other arguments and theses, so
that their role in a debate becomes clear. Arguments can support or counter other arguments. In
addition, arguments are clustered into topic blocks, so that an overview of individual sub-topics of the
debate is also possible. In the debate on the necessity of HVDC expansion, these include, for example,
arguments on nature and landscape conservation, the network development plan, intra-EU trade and
the decentralised energy transition.

The map as a living document

The map is the result of many stakeholder dialogues under the Germanwatch/Renewables Grid
Initiative project ‘Debatte Stromnetze gestalten’/’Shaping the Grid-Debate’ and of a scientific
literature review. It is therefore a living document which can be added to and rearranged at any time.
Feedback is always welcome. If you feel that something is represented incorrectly or that an argument
is missing, please write to david.frank@germanwatch.org.

Reading aid

The central thesis "HVDC expansion: the planned HVDCs should be built" is in the middle of the map
and forms the starting point of the debate. From here, the debate branches out. The map is therefore
to be read in the direction opposite to that of the arrows. The arrows represent supporting and
counter-arguments. The red arrows == indicate that one argument is attacking another, i.e.
claiming that an assumption/premise in that argument is not correct. The green arrows

represent an argument supporting another, indicating reasons why the assumptions in that
argument are correct.


https://www.germanwatch.org/de/debatte-stromnetze-gestalten
https://renewables-grid.eu/activities/ird/shaping-grid-debate.html?L=0
mailto:david.frank@germanwatch.org
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