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Challanges of the future electricity system 

The integration of renewable energy in a future electricity supply 

system calls for the following technologies: 

 

ÅStorage technologies, in order to be able to store any supply 

surplus electricity and release it in the event of excess demand 

ÅFlexible power plants, in order to be able to meet excess demand 

in the event of shortage due to volatile production  

ÅDemand-side management, in order to be able to adapt demand 

behaviour to the supply situation -> Demand follows supply 

ÅEfficient operation and expansion of networks and development 

of smart grids at the lower network level in order to integrate 

decentralised production -> regional link of consumers and 

producers 

ÅEffective cross regional market operation and sufficient cross 

border capacity 
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Declaration of Ministers 

Declaration: 

ÅIn April 2012 the Minister of Germany, Austria and Switzerland 

declared to place a joint study about the use of hydro pump storage. 

The Ministers have a common understanding in the fact that more 

production from renewable sources requires more network 

investments and flexible storage 

 

Pump storage plants: 

ÅThe most advanced technology, usable in substantial quantities is 

pumped hydro energy storage (PHES). The studies shall therefore 

concentrate on these technology 
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Study work setting 

Technical and system aspects: 

ÅSponsor: Austrian Federal Ministry of Science, Research and Economy 

(bmwfw) 

ÅConsignee: Institute of Power Systems and Power Economics (IAEW) at 

RWTH Aachen University, 

 

Economical aspects: 

ÅSponsor: Swiss Federal Office of Energy (SFOE) 

ÅConsignee: Workgroup for Infrastructure Policy (WIP) at Berlin Institute of 

Technology (TU Berlin) with Institute of Power Systems and Power 

Economics (IAEW)  

 

Regulation: 

ÅSponsor: German  Federal Ministry of Economic Affairs and Energy 

ÅConsignee:  Business law firm  GÖRG, Germany, location Berlin 
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Process of work 
 

Challenges in the trilateral ministerial working process: 

 

ÅDifferent working structure, internal communication and administrative 

procedures 

ÅParallel project management 

ÅBasic data set based on national requirements 

ÅDifferent available scenario data reference for national data sets 

ïProduction and demand data 

ïNetwork projects 

ÅCommon data definition 

ïFossil fuel prices 

ïCO2 prices 

ÅOther preconditions 

ïthe full implementation of all planned network projects 

ïand a full market integration of Switzerland incl. cross border Balancing  

 

 
Infraday 09.10.2014 

slw 

 



7  

Base cases and Scenarios 
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Base cases 

Change of installed conventional Capacity 
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Base cases 

Change of installed RES Capacity 
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Base cases 

prices for fossil fuel and CO2 
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ÅCO2 price in MF  26  ú/t 

 

ÅCO2 price in LF  43  ú/t 

 

 



11  

Pump Storage Projects considered 

(details for CH) 
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Name MW Year 

Limmern 1000 2016 

Nant de Drance+  900 2018 

Lago Bianco  1000 2020 but now postponed  

Veytaux (FMHL+)  240 2015 

Grimsel 3  660 2020 but now postponed   
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Network projects considered DE 

Name der Prªsentation Å Untertitel 

Absender 
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Network projects considered CH 

Name der Prªsentation Å Untertitel 

Absender 
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Network projects considered AT 
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Definition of  reference pump storage unit 

cycle 
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Definition of  reference pump storage unit 

flexibility 

ÅTwo basic types 

considered with different 

flexibility  

Åand two cycle times 

ï5h 

ï55h 
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 1 

short cycle 

full flexibility 

2 

long cycle 

full flexibility 

3 

short cycle 

no flexibility 

 

4 

long cycle 

no flexibility 

 

=> 4 types of reference units 

Ternary set 

Pumpturbine set 



17  

Economic  results 

flexibility influence on revenue 

 

Infraday 09.10.2014 

slw 



18  

Economic  results 

revenues per market segment 
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Economic  results 

cycle time influence on revenues 
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Economic  results 

change of revenues in different scenarios 

 

Scenario MF LF 

Base 

less hydro 

less gas 

fuel switch 

DSM 
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Regulation 

status 

 

DE AT CH 

Definition exists no no no 

PHES as 

Consumer  

yes yes no 

PHES as 

producer 

no no no 

Subsidies 

(RES) 

equal no no 
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Regulation 

financial obligations 

DE AT CH 

Network tarif yes for exit but 

dispensation for 

new units 

Yes for exit and 

entry but 

dispensation for 

new units 

no 

Contribution for 

RES support 

no not clear no 

Electricity tax no no No 

*Water ñtaxò no   no no 

Subsidies from 

RES support 

scheme 

Yes with RES 

certificate 

no no 
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*For power plants State individual defined but pump storage normally not 

affected,(only inflow) 
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System aspects 

increased requirements for reserves in future  

  
The flexible PHES units can provide secondary, tertiary and in best cases even 

primary* reserves.  

In addition the new units build in Switzerland can provide more inertia* than a 

conventional synchronous unit. 

*not considered in the study 
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Principle frequency deviation and subsequent activation of reserves in CE 

Source: Entso-e LFCR 


