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Background

-DH is widely discussed and analysed in a European context as
a way to increase energy system efficiency and provide
flexibility in the transition towards 100% RES

-DH penetration in the Norwegian energy system is low
compared to neighbouring countries

-Hydropower dominates the electricity production in Norway,
unlike many other European countries where traditional
thermal power plants have had a more significant role

-In the future, hydropower is still expected to be a dominant
production technology in the Norwegian energy system



Research question

What is the potential contribution
of district heating in the Norwegian
energy system?



Methodology

National energy system analysis using
EnergyPLAN to simulate the hourly operation of

the system
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Energy consumption and electricity

generation in Norway

NET INLAND CONSUMPTION OF ENERGY 2016

Electricity generation 2016
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Electricity end use

Households and service sector: 65.0

Hydropower: 143.4 Electricity: 149.0

Industry, petroleum sector and data centres: 56.0

Transport: 1.0

Network losses and power station usage: 10.0

Wind power: 2.1
Combined heat and power: 3.5 Export: 17.0
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Heating and district heating

District heating delivered to
consumers in 2016: 5.2 TWh

HEAT MARKET FUELS

Petroleum products
9%

Natural ga
6%

Biofuels and waste
12%

Electricity

District heating 62%
(1]

11%

Source: Enova. Markedsutviklingen 2015 - Hovedtrender i Enovas
satsningsomrader, Enova, September 2015.
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Construction of reference scenario

Purpose: Creating a transparent approach to analyse a potential highly
electrified future scenario for the Norwegian energy system

Not a prediction of a future scenario, but the construction of a reference point
that can be used to analyse effects of implementing different measures in the

energy system

Step 1:
Electrification

of transport
sector

Step O:
2016 energy

system model

- Personal
vehicles
- Small vans
- Rail
- Coastal
transport

+7.41 TWh
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Step 2:
Electrification

of heating
sector

- Full
electrification
of individual
heating
- air-to-air heat
pumps +
electric boilers
for hot water
+5.61 TWh
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Step 3:
Increased

electricity

demand in

industrial
sectors

- Industry -
3.3 TWh
- Petroleum
sector 2 +
11.3 TWh
- Data centres
-2 +3.5TWh

+18.1 TWh

Source: NVE,
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Step 4:
Expansion of RES

production capacity

in line with NVE’s
“Kraftmarkedsanalyse
2017-2030”

- Wind = + 15 TWh
- Hydropower = +7

TWh
-PV > +1TWh
Source: NVE
kraftmarkedsanalyse 2017-
2035
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DH scenario

Existing DH remains as it is

Conversion from direct electric heating to
district heating

— 5.6 TWh
30% heat savings in buildings converted to DH

Large scale heat pumps for base load
— COP 3.5

Electric boilers for peak load



Results

Electricity demand Net export [TWh/year]
[TWh/year]

Reference scenario 164.29 4.92

District heating scenario 160 9.21

Hydropower production

— Hydropower production reference
——— Hydropower production DH
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Conclusions

* An expansion of DH can increase the total
system efficiency in a highly electrified
hydropowerbased energy system due to heat
savings and more efficient heat production
technology

— Can increase export potentials

— Can reduce the need for added electricity
production capacity



Thank you for your attention!
Questions?

Askeland@plan.aau.dk
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