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Mobility needs power (old) 
one-purpose dedicated support system 
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unilateral coupling 

supply chain 
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Mobility needs power (E) 
multiple control criteria managed by ICT 
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two-way coupling 

self-withstanding system 

to take into account:  

 volatile energy supply 
 grid stability 
 limited reach (miles) 
 migrating loads 
 recharge economics 

 …  

ICT 
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a little history  
i) euphoria: numbers 
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statista – das Statistik-Portal 

NEP, second report 2011 

Recently 2014, there were 24.879 Trabant 
vehicles licensed in Germany.  
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a little history  
iI) euphoria: sci-fi 
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 a hype topic 10 years ago (as all of the Energiewende, then…) 

 

 concerted action of an ensemble of probabilistic elements 

 degradation risk for the battery (low-power discharge) 

 installation cost for bidirectional power flows 

 installation cost for control ICT 

 contractual insecurities 

 meanwhile, utilities have found loads of flexibility elsewhere 
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starting point decentralization 
SYSTEM-COVERING INFRASTRUCTURE AND POWER DEMAND 
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Power Consumption 
Deutsche Telekom 

*)http://de.statista.com/statistik/daten/studie/164149/umfrage/
netto-stromverbrauch-in-deutschland-seit-1999/ 
(2013) 

**) http://www.cr-
bericht.telekom.com/site15/kennzahlen_tool/?t
yp=1&country=15&kennzahl=57&lang=de  
(2013) 

≈ 2,9 TWh** 

Power Consumption 
Germany 

≈ 529 TWh* 

App. 0.55 % of German power consumption are caused by Deutsche 
Telekom and run up costs in the three digits million area. 

ICT Services 
(Integrated 

Carrier) 

Infrastructure 
Footprint 

http://www.spiegel.de/fotostrecke/epigenetik-gut-organisiertes-erbgut-fotostrecke-47751-2.html


starting point decentralization 
everything pivots around the premises 
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hierachical control architecture (DT view)  
ADAPT TO SITES, ABSTRACT UPSTREAM 

Use Cases Business Rationale € Potential 

Energy Monitoring & Reporting process and energy efficiency: detect hidden consumption, peak load capping, compliance. + 

Load and Storage Control transmission fee and tariff reduction by optimization over  yearly cycles active load management. ++ 

Use Case Virtualization site aggregation, swift adaptation to changes in incentivations, (e.g. flexible loads, „Strommarkt 2.0“, 
or, altered transmission fee regimes). ++ 

Local Generation Management optimization of local power & heat generation, district heat sales. +++ 

Coupling to External Markets spot market participation, control energy provisioning (CHP or stoage units), direct marketing PV + 



showtime: century-old industry architecture 



showtime: century-old industry architecture 



dimensioning 
OPTIMIZATION POWER 
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site load 
grid delivery 
self-provisioning CHP 

self-provisioning solar 
partial duty ops CHP 

 CHP unit dimensioned 
on heat load (power 
potenital is higher).  

 Solar generation is 
roughly analogous to 
cooling peaks in summer 
– efficient at any level.  

 Load management for a 
site of this load delivers 
hefty cost reductions. 

 All generation, 
consumers and storage 
should be integrated into 
an overarching load 
management.  

scale: one week[h] 



dimensioning  
OPTIMIZATION HEAT 
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partial duty ops CHP 

scale: one week[h] 



integrating premises 



TOPOLOGY CONVERGENCE  
5G: ICT NETWORKS ADAPT TO BUSINESS PROCESSES 
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5G 
 
 
 
 

 Network Slicing 
 

 Data Integrity 
 

 Distributed Edge Cloud 
 

 CAPEX Minization for 
Field Layer Leverage 
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TOPOLOGY CONVERGENCE  
5G: ICT NETWORKS ADAPT TO BUSINESS PROCESSES 
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data coupling 
cross-domain correlations 
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Hamburg utility 

open data portal  

aggregate migration in 

mobile network cells 

 Mobile networks cell 
occupation correlates to a 
manifold of domains which 
are determined by human 
behaviouristics.  
 

 They are statistically 
significant.  
 

  
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