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70 m - Weibull-Verteilung, 2009-12 bis 2012-12
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Example for the frequency of wind speed 1) Calculated frequency of power based on
data shown at left hand
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1) Source:
https://www.dwd.de/DE/klimaumwelt/klimaforschung/klimaueberwachung/finowind/finodoku/abschlussbericht pdf.pdf? blob=publicationFile&v=3, fig. 11
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Evolution

Because power output of a windturbine increases with
(windspeed)”3

during stormy weather !
This is due to a
especially around 4 am.
The of the grid is a second triggering
reason for the shutdown.

2) Power controllability of a windturbine by its rotor blades usually is restricted to an interval between 12m/s
and 25m/s windspeed. In this intervall the turbine delivers constant maximum output power.
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ine from Shutdown

* Possible workarounds the regrettable
necessity of are

— Build long transmission lines from wind farms to power stations
and dynamically reduce the output power of the latter during
strong wind — if technical possible and economic reasonable,

— Use a big controllable load nearby the wind farms to bypass grid
fed power. Usually a , €. 8.H,-Evolution, is
choosen for this purpose 3), — less valuable 4) than ready
to use electric power, but

— May be both possibilities together ...
— See the simplified schematic on next page.

3) https://new.siemens.com/global/de/produkte/energie/erneuerbare-energien/hydrogen-solutions.html

4) But compare this to the ,value” of a shutdown ...
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*) Symbolic Shutdown Switch

://www.tennet.eu/de/news/news/netzbetreiber-stellen-investitionsantraege-fuer-power-to-gas-
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Wind Powe >, Evolution

Power balancing also reduces the peak power requirements
of dedicated transmission lines.

Economic success of power balancing results from two
sources:
The benefit of

The value of
avoiding a shutdown and

the value of the produced hydrogen.
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Wind Po\ olution
for Clipping Grid Fec
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Example for a power
intervall which is

W controlled by a dynamic
bypass load

5) For simplification, this value is arbitrarily choosen as a constant. Real values will be dynamically generated by
the dispatch management and obey to the load curve of power consumption, see Appendix 2 at page 10.
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1 of the amount of

Calculate the sum of produced electric energy

at 6000RU:

Calculate the sum of produced electric energy for the left
and for the right intervall (were power will be
from 6000RU to 8000RU): 32708 Energy

Units.

Calculate the sum of consumed power for the
: 6027Energy Units. This energy will be
transformed to hydrogen and gives an additional benefit.
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Evolution

Produzierte Produzierte

elektrische Im Balancer |elektrische
produzlerte Energie n. Energle mit
elektrische Begrenzung
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Assuming operating
hours from
frequency of
occurence

100% => 8700h/y
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Wind Pc /olution

ample for a daily load curve

Tageslastdiagramm in Deutschland
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6) Source: https://www.yumpu.com/de/document/read/2477468/energie-aus-wasserkraft-strom-erzeugen-nach-bed-16502255/8 - page 8
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