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Solving the Storage Problem %/\AR

with “Virtual Batteries”

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell
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Sector Coupling for more Efficiency — §/\
und for more ,Virtual Batteries” |
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Electric Devices Heat Pumps CHP and Fuel Cells Electric Vehicles
» Load shifting as ,Virtual *  Energy storage by heat »  Electricity and heat lead *  75% less energy consumption
Battery” * 4 xmore efficient than gas heating «  Efficient heat use compared to gasoline and diesel
» Control power possible e High feed temperatures e Smart Charging - ,Virtual Battery”
Electricity

Efficiency gains for 80%
heating and traffic

Flexibility Potential
@ in sum about 80%

(80% of electric demand may be shifted
in time using ,Virtual Batteries”)

[ ] Heating/Cooling

Traffic

shares in electrified scenario

shares at current energy
consumption
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Decentral Energy Management

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell
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Real Estate and Flexible Devices SO AR

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell

9 houses with 25 apartments
KfW 40 insulation standard (new buildings)
14 PV plants (£ 70 kWp)

1 CHP 21 kW, 46 kW,
charging stations for electric vehicles
battery storages (SDH, KfW 40+)

flexible home appliances for 25 apartments
(e.g. washing machine, dishwasher, tumble
dryer, refrigerator, freezer)

=>» More then 100 controlled devices
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Virtual Demonstrator

A SolAR base : Simulation - AnyLogic Professional

Virtual Demonstrator

D FReal-Time Energy Control

Electricity demand coverage [kKWh] -|H a-lﬂ

@ self-consumption (SSR) 924.88 (65%)
Import from grid 499.77 (35%)

Electricity generation use [KWh] Q

CHP| CHP|
. Seli-consumption (SCR) 924 88 (72%)
Export to grid 367.5 (28%) CHE| CHE|
CHP| CHP|
Avg. daily CHP cycles 3,0
Avg. daily HP cycles 4.8
CHP|
{c} EIFER - Ewropean Insfigute for Energy Ressarch EDF-KIT EWIV, 2019, Developped by the Inielligent Enengy Sysiems Cluster.

Block level

LT

LT
IS L

CHP| CHP
CHP| CHP
CHP Unit

.50%

= O X

SALAR =eirer
12/03/2017 00:00:00

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell

. PV Generation avg [kKW] CHF Generation [k\W]

0
E
00,02 02:00 00.02 22:00 10.02 18:00 11.02 14:00
® Balance Indicator [unitless)
| | L L]
' h . ! -l
n 1 1 ] _
L} n : ] nm n .
[ - = 1 1 - - e [ ]
| i " ] = L] -
H k [
2 L1 I 1 1mn
00.02 02:00 00.02 22:00 10.02 18:00 11.02 14:00
B HP Domestic Hot Water Mods HP Space Heating Mods
20 - r
| o’ o
10 i | ' ‘ M i f | [f]
1
n I M | I i | Ml
[An ol L.".n b af 1y B | e Juf 5}
00.03 02:00 00.02 22:00 10.02 18:00 11.02 14:00
@ Heat Pump Electric Power [KW]
50
. )
09.03 02:00 09.03 22:00 10.03 18:00 11.02 14:00

> B O C G @

A Finished ] {ex

- 19.11.2020 SoLAR - Demonstrating the Energy System of Tomorrow

Kick-Off Session of SMI ,,Smart Meter Inclusif”



Decentral Energy Management
Scenario Summer

Balance Indicator

Calculated with power at grid
connection point.
+1 = maximum feed
-1 = maximum supply

07111117, 14:.00

Generators

Electricity generation of
PV plants () and CHP ()
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e e el e et S Sum of power consumption of the

heat pumps in 12 private houses
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: ; E— ‘ — Switching decisions of the heat
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‘ : ! ! (warm water supply)
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Next Step: Real Time Energy Tariff O

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell
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_transformer
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European grid frequency
(Virtual Demonstrator)

|

Current load of
MV/ LV transformer

) @ ... voltage at grid terminal

Goals:
* Stabilizing of the electricity grid
* Consistent tariff system

ghtcrnatmnalhm Energy & I Iafl
Research Center Kenstanz '
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Prospect: Extrapolation Concept SO AR

Smart Grid ohne Lastgangmessung Allensbach - Radolfzell

quantity
terminals

sectors technologies & model(s)

—

level
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Smart Grid ohne Lastgangmessung Allensbach - Radolfzell

Energy System
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