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Motivation

Period of transition in the energy sector
Higher share of renewable energy sources
Higher efficiency in energy conversion
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Tendency to dispersed generation

U Rise of fluctuating feed-in
U Rise of energy flows in superimposed voltage levels
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Technical Eco-Efficiency Assessment

A Combination of best economical value and best ecological
option

A Maximisation of profit under minimised ecological impact
A Criteria:

AEcological: CO, emissions
A Economic: Electricity costs ife Cycle >
, _ Assessment
ATechnology: Load flow analysis,

monitoring technical parameters :

Technical Eco
Efficiency

o

Life Cycle echnical
Costs Analysis
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Challenges

A Load flows in distribution networks with high share of
dispersed generation and renewable energy sources
generally different

A Modelling principles
AHigh temporal resolution (15min)
A Examination of power i not energy 1o
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Virtual Power System

A Interactive, centrally controlled
network of dispersed generation,
energy Storage and load @ Transmission Grid and

central power plants
A Influencing of current feed-in and

load by generation- and load
management

A Goal: Economic and technical
reasonable and environmentally- ¢
friendly supply of a whole area
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Comparison of Scenarios
100% supply by PV, Wind, Water and CHP
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A Fossil CHP reduces costs but leads to higher CO, emissions compared

to fully renewable scenarios
A Eco-efficient scenarios have low share of PV
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Combined Heat and Power Generation

Cogeneration Plant
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A CHP uses fuel with higher efficiency than separated
generation

A Rage of electrical power: few kW to some MW

A Economic benefits depend on networks for district heating
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Eco-Efficiency Analysis of Dispersed CHP
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A Variation of fuel costs, electricity costs (grid) and heat-to-power ratio
A Heat demand in each scenario fulfilled by cogeneration
A CHP leads to eco-efficient scenarios
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Variation costs for district heating grid
Scenario analysis for a green field approach
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Netzkosten
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source: Fernwarmeinstitut Hannover
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Number of CHP units

A Optimal number of CHP units highly depends on costs for district
heating grids

A Grouping of adjacent units reasonable
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