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Get out of the cloud cuckoo land energy policy

A survey by the trade magazine BIZZ in December 2014 of leading investors in the financial
sector as to which energy investments in 2015 are lucrative, led to the conclusion that no
one wants to invest in Germany's energy infrastructure. This is problematic, as it is
government policy that the financial sector should shoulder the costs of the energy
transformation, since the energy sector is unable to cope with the financial challenges on its
own. Why investors are holding back so strongly?

It is now gradually becoming apparent that the energy transformation has not been thought
through to the end. A transformation of energy production to renewable energy sources,
which is mainly from to fluctuating solar and wind power plants (WSP) and leaves the
physics of weather aside, is doomed to failure. The production data of WSP in recent years
show that for six months of the year, and ten percent of the time, the installed wind and
solar power plant actually provides less than its rated capacity.

Those companies which wish to make a success of the energy transformation, have to say
whether they will continue to rely on sun and wind, or will develop other alternatives for
the wind and sunless time. The financial sector will only be happy to contribute again in
financing the German energy sector if a consistent and socially acceptable approach is
developed for power supplied from renewable sources.

With WSP however, there is a problem, namely the statistics of weather. We are decades
away from solutions that are both technically feasible and affordable, which can be seen in
three areas. The first has already been mentioned. Wind and solar power is sometimes
available, sometimes not. This is less of a problem in the case of solar energy, which is
mainly produced when we are also socially and economically active.

By contrast, the wind, blows when it wants to, which is not necessarily when we need it.
Technically speaking, the correlation between hourly wind production and hourly load
profile is calculated to be less than 3%, subject to year to year variation. Inversion weather
conditions in late autumn, where the weekday evening demand will reach the yearly peak of
about 85 GW, after the sun is already set and the German wind production is often well
below 5% of the installed capacity, shows the high dependence on thermal power plants.




Second, there is strong correlation between wind power production and cloud cover over
large distances. It is rare that wind power plants in the inland Harz region can deliver
electricity at same the time that there is a lull in the wind at the coast. The correlation
length of wind power is of the order of 600 km. A transmission line expansion within
Germany, or to France, would therefore not be enough. It would take a transmission line
extension to Portugal, Chad or Azerbaijan to achieve sufficient spatial compensation effects
to adjust wind power production.

Incidentally, this is also a strong argument against the expansion of offshore wind farms.
The offshore weather conditions can only ever supply electricity when the coastal onshore
wind turbines are already producing an oversupply of power. The cost of offshore wind
turbines, including connection to the transmission system, is about four times that of wind
turbines on land. This is not economically viable. Construction of wind turbines at low-wind
sites today is equally economically unviable.

The theoretically possible compensation of wind power by line expansion across Europe will
not be easy. For example, in the case of the Desertec project, RWTH Aachen University has
calculated that over 2,000 official individual licenses would be needed to establish a 1 GW
power line from southern Sicily up to Aachen - and this is without considering any possible
protests by citizens. Dozens of such power lines would be needed in every direction,
spanning thousands of kilometres, for pan-European equalization of wind power.

The spatial compensation of solar power is possible however only in an east-west direction,
and that across very many time zones (Desertec would have made no contribution to this).
Huge transmission lines would be required spanning the whole of Asia and the North
Atlantic, which represents a considerable change in today's energy policy.

Third, the surplus from WSP is very unevenly distributed throughout the year. Therefore,
power storage cannot be operated economically at present to compensate for WSP-stream
at the network level. In reality, the existing pumped storage schemes were constructed to
store cheap nuclear electricity by pumping water up the mountain at night and releasing it
during lunch and evening peak demand.

The existing pumped storage power plants in Germany and the Alps were therefore
designed for a storage cycle time of 4 - 8 hours. This means that the pumped storage
schemes are running at a loss as the midday demand is now covered by solar systems.
Worse: The wind may be off over about 18 hours, or subside, and at other times blow
strongly for several weeks at a time, or hardly at all. To compensate for this, energy storage
facilities would need to be designed to store several hundred hours, fifty times today's
capacity.




It is easy to calculate current production data as to how big a hypothetical storage capacity
would have to be, to make it possible to supply Germany alone from WSP. Germany
consumes an average of about 63 GW, and on average, you could cover it with WSP of
approximately 125 GW of wind and solar power plants. In fact, the WSP would produce
surpluses for only one sixth of the annual hours, and for five sixths of the year, would
produce less than is consumed, which would have to be compensated for by storage.

The size of this hypothetical storage is enormous; whilst the total of all major storage in
Central Europe today has a capacity of approximately 60,000 MWh, the hypothetical
scenario of full supply of WSP would require a storage capacity of approximately 80 million
MWh, or about a thousand times what we have today. A pumped storage power plant of
this magnitude would have to be about as large as the entire Bodensee and be at a height
difference of 600 meters between the upper and lower reservoirs.

The costs are likely to constitute an insurmountable obstacle. The best storage today cost
about €100/kWh (modern lithium-ion storage is still 5-10 times more expensive) and
expenses of €8,000 billion would be incurred for the German economy alone. There is also
the problem of low efficiency. Any energy that is not stored must be dissipated as waste
heat. So it might make sense to build the future bulk storage facilities at the sites of today's
nuclear power plants and to continue to use the existing cooling towers for disposal of
waste heat.

Unfortunately, in the social debate about the energy transformation, these three problems
of the statistics of the weather and the resulting frequency distribution of wind and solar
power are still not sufficiently taken into account. We have tended for decades to operate
energy policy as an ideological spectacle; first, nuclear energy seen as the solution to all
future problems, only to be demonized later and now only renewable are acceptable.

Each energy technology in one form or another has been supported by the state and maybe
that's legitimate. The financial sector will again shoulder long-term financing of the energy
transformation when we develop an energy concept which gives an honest answer to the
question of how much sun and wind of the German electricity market can withstand.
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