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Introduction

= Transformation of the energy system
Increasingly decentralised power generation
Demand for local flexibility options
Expansion of the power grid
= Need for energy system analysis on a spatial highly resolved level

= Current regionalisation concepts are mostly based on simplified distribution keys
Population and GDP [Consentec and IAEW, 2012; Hinz et al., 2014]

Aim of this study
Development of a new approach to allocate national electricity demand at a district
(NUTS 3) / municipality level (LAU 2)

= Distinguished by demand side sector and technology
= Considering structural change
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Methodological approach
- FORECAST modelling approach (national level)

Definition Scenario

Population, GDP, wholesale price by energy carrier, policy intensity

S -

FORECAST Macro

Gross value added, employment,

households, eftc.

FORECAST Pricing
Sector specific end-consumer prices

FORECAST
Annual demand (national level)
Industry Tertiary Residential Others
Pulp ! Sub- . .
Branch &Paper Branch  Finance Modules Appliances Agrlculture
Rail Transport
Process  Paper ng\’ljgg Lighting Technology Screens Electric mobility
- - Others
Saving ~ Shoe Saving | eps Efficiency | cp
Option press Option Class
s R - = = = -
Results

Consumption, Potentials, Indicators, GHG Emissions

= Bottom-up, simulation model

= Structural change modelled
through

= Activity drivers:
econometric approach in
FORECAST Macro

= Technology diffusion:
discreate choice approach
for investment decisisons /
epidemic diffusion

[Fraunhofer ISI, 2015],
www.forecast-model.eu
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Methodological approach

- FORECAST-Regional modelling approach (regional level)

FORECAST Regional Database
Annual demand (national level) Numerical framework

Industry Tertiary Residential Others Population Living area

Sector Sector e Agriculture Gross domestic product Electric vehicles

Energy Trail transport

FoEEss service Technology Electro mobility Gross value added Temperature

Saving Saving Efficiency Others

option option class Employees

FORECAST-Regional

Annual demand (by region)

e Multilevel Validation
Sectoral distribution keys . o
Driver Electricity demand
. . Calibrati i
Industry Tertiary Residential || Others araton | \iReptlafion Zeeztt‘:i';:y
Sl}:)ﬁetzor Hospital beds Income-level ’?:’;‘lflgigrf‘ GDP demand partially
distinguished by
GVA subsector
Results
; Federal state
Type of region b
yp g analysis Control zone Voltage level

Consumption, Potentials, Indicators

= Top-down model

= Sectoral distribution keys
to allocate electricity
demand to regional units

Subdivision of sectors
according to their
characteristics

= Mulitlevel Validation to
balance structural data and
sectoral demand on
different administrative
levels
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Case study
- Definition and framework conditions

= FORECAST-Regional vs. Conventional Approach (split through GDP and POP only)
= Framework parameters:

Data projection based on ‘Raumordungsprognose 2030’ [BBSR, 2015]

Other framework data based on ‘Klimaschutzszenarien’ [Matthes et al., 2014]

Indicator: Population Indicator: GDP

Structural change
of districts
2010 vs. 2030

B - 25
B 250 -15%
1510 5%
+/- 5%
5t0 15%
I 1510 25%
| A

\

Z Fraunhofer

ISl



Case study
- Comparison of approaches in 2010

Differences in 2010 (base year) due to
= different distribution keys and
= Multilevel Validation in the new approach

= Differing results for most of the
regional units +/-20%

= Larger cities: new approach
estimates considerably lower
electricity demands

Expl.: Berlin
Conventional vs.
New Approach
o = Sachsen, Hessen, Baden-
s a Wirttemberg: GDP and GVA with
1% strong correlation - differences only
— P +/-10%
B - 30%
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Case study
- Change in electricity demand 2010 vs. 2035

= Differerences between 2010 and 2035 due to
Alternative capturing of structural change
Considering sectoral heterogeneity of regional units

Conventional Approach FORECAST-Regional

Total electricity demand
2010 vs. 2035

B - 25
B 2510 -15%
-151t0 -5%
+- 5%
510 15%
B 15 t0 25%
B - 5%
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Conclusions and outlook

= Conclusions
FORECAST-Regional was developed
Applying sectoral distribution keys, distinguished by demand category
Considering structural change by activitiy drivers and technology
Allowing for regional assessments
Some constraints are
The need to use a top-down approach

The assumption of identical technological composition of sector-specific electricity
demand in some cases

= OQutlook
Consider distinct regional electricity prices and energy concepts
Further insights through temporal segmentation
Extend FORECAST-Regional to additional energy carriers
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