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Structure

1. Introduction: The DLR System Analysis Group

2. REMix: Load balancing and flexibility options

3. Load balancing with high shares of renewable energies, BMWi 2014
4. Results: Technology assesment

5. Critical discussion of modelling approaches
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2. Energy systems model REMix:
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Gross electricity production, TWh/yr
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Results: Structure of gross electricity generation in Scenario A
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Investigated Scenarios
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REMix OptiMo

Linear energy systems modelling

Configuration

Investments: yes

Configuration: LP (Linear programming)
Time slices: 1 Year, 8760 days
Regions: 16

Model variables:
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All hours of one year 8760h
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Feed-in from fluctuating renewables
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REMix: Data
Identification of flexible load
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REMix: Data
Identification of flexible load
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Investigated Szenarios

Potential for load balancing to integrate large
shares of REN-E
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Indicator 1 - annual shedded energy
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Indicator 1 - annual shedded energy
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Indicator 1 - annual she

dded energy

Annual shedded energy from
fluctuating renewables in TWh

No grid ext

2050

Reference scenario

£3, 1
\‘ e

No grid ext | Opt. grid
2050 2050
H2 scenario

Opt. grid
2050

CHP import

Flexible CHP based on thermal
+ storage, conventional and electric
peak load boiler

Additional load management options
Heat pumps
Electric vehicles - flexible charging

++




www.DLR.de ¢ Chart 16 > Integrating renewable energy > Frieder Borggrefe > Petten December 4th 2014

Indicator 2 — model endogenous build of gas turbines and H2 storage
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Indicator 2 — model endogenous build of gas turbines and H2 storage
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Overview

» Importance of the grid: Model endogenous

Indicator 1 Indicator 2 grid extension significantly reduces demand
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Critical discussion

How to use the full potential of
the data?

Regional aggregation: under-
estimating demand for flexibility?

Indicators for renewable
integration must be precise

Cost based evaluation of
scenarios necessary

How to make a strong sensitivity
analysis?

Beyond steady state: Investment
path
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Recommendations

1. Understand your indicators

2. Get your costs right

3. Understand the sensitivity of your key parameters

4. Don’t underestimate the grid ...

5. Don’t spend to much time on CAES-modelling ...
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Recommendations

1. Understand your indicators

2. Get your costs right

3. Understand the sensitivity of your key parameters

4. Don’t underestimate the grid ...

Take your time and understand what is important for the

qguality of your model results
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