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Energy System Challenges and opportunities

Electricitydemands the smallest of the demands

Both transport & heating/cooling demands larger

Electricity grids are muamore expensive than thermal
grids/gas grids (pr. capacity)

Energy storages have different costs in different sectors and
different scales

-

Source: Mapping and
analyses of the current and
future heatingcooling fuel

deployment, DG Energy,

Questions and strategic decisions

What arethe role of the grids in the future

How can energy storage be used across sectors to transform
all demands to renewable energy casfectively?
Howimportant are energy savings in the future and what is
the balance between electricity or heat savings compared to
renewable energy?

Share ofl H/C energy demand on total final energy demand (%)

ENERGY SYSTEMS
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New scenarios: Target aene&missions in Europe?

IN-DEPTH ANALYSIS IN SUPPORT OF THE COMMISSION o .
COMMUNICATION COMQ018) 773 Positives Scenario problems Tool problems

A Clean Planet for all

Ao ioss e s i Saprsmentn i couellivased WA Iarge_ variety of (Neryhigh ambition in all ob yeartime steps (ntil
; scenarios scenarios wittregards 2070¢ focuson 2050)
o'wo net zero emission to energyefficiencyin apartial equilibrium
scenario buildings modelling system that
oMore details within uNodistrict heating simulates an energy
buildings and industry implemented market
oPoliticallydriven winvestment
scenarios for gas optimisation(with limits
«Claimto makeé 2 LJG A Y €.9. wind and nuclear)
aegadsSvas uNo clear distinction

\ between
A 7\ private/business

£l economy and socio
; economy.
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Long Term Strategy Options

Main Drivers

‘GHG target
in 2050

Major Common

Electrification
[{314]

Electrificationin
all sectors

circular

Hydrogen
(H2)

Hydrogen in
industry,
transport and
buildings

-80% GHG (excluding sinks)
[“well below 2°C” ambition]

Power sector

Industry

Buildings

Transport sector

Other Drivers

Digitilisation

Power-to-X
(P2X)

E-fuelsin
industry,
transport and
buildings

Higher energy efficiency post 2030
Deployment of sustainable, advanced biofuels
measures

Energy Circular
Efficiency Economy Combination
(EE) (CIRC) (COMBO)
Pursuing dee Increased Cost-efficient

g effc‘er::: resource and combination of
N (37 GIE ST material options from 2°C

in all sectors N N

efficiency scenarios

-90% GHG (incl.

sinks)

1.5°C 1.5°C Sustainable
Technical Lifestyles
(1.5TECH) (1.5LIFE)
Based on
Based on
COMBO with coma0 and
{LORIBECESEES lifestyle changes

-100% GHG (incl. sinks)
["1.5°C” ambition]

+ Market coordination for infrastructure deployment
+ BECCS present only post-2050 in 2°C scenarios
+ Significant learning by doing for low carbon technologies

impr in the

of the transport system.

Power is nearly decarbonised by 2050. Strong penetration of RES facilitated by system optimization

ections, role of prosumers). Nuclear still plays a role in the power sector and CCS deployment faces limitations.

(demand-side r , storage,
Electrification of Use of H2 in Use of e-gas in
targeted targeted
processes S kg
applications applications
Increased Deployment of Deployment of
CEIIEE] H2 for heati e for heati
heat pumps r ing -gas for heating
Faster
electrification for H2 deployment E-fuels
for HDVs and deployment for
all transport
some for LDVs all modes
modes
H2 ingas E-gasingas

distribution grid

distribution grid

Higherrecycling
rates, material
substitution,
dircularmeasures

Reducing energy
demand via

Energy Efficiency Combination of

most Cost-

efficient options
Increased B

renovation rates SusFama ble from “well below
and depth buildings 2°C” scenarios
with targeted
application
Increased Mobility as a (excluding CIRC)
modal shift service

CIRC+COMBO
but stronger
COMBO but CIRC+COMBO
stronger but stronger
* CIRC+COMBO
but stronger
» Alternatives to
airtravel
Limited « Dietary changes
enhancement * Enhancement
natural sink natural sink

Scenarios for EU2050

- with GHG reductions driven ldecarbonised

energy carriers:
- Electricity
- Hydrogren
- Power2X
- with demand driven GHG reductions:
- Energy efficiency
- Circular economy
- combination
- Combo (below2°C)
- netzeroGHG emissions (COMBO+)
- Negative Emissions Technologies
- Sustainablé.ifestyles
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Energy Storages

500
400 [
W e-gas
. 31"-i“-
< b Hydrogen
= 200 W Batteries
Pumped hydro
1 .
2030 Baseline CIRC ELEC Pax COMBO 1.5TECH 1.5LIFE

About100TWhbatteriesin all scenarios
- annualcosts~ 900 billion EURO
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Buildings in the Energy Union in 2050
Highlights
A

Gas for heating

High rate and Reduced

Promoting use Promoting use of Promoting use of capil Of renovation costs dom | nates
Buildings of electricity carbon neutral carbon neutral renovatl_ons due to material : : :
<ot Further improved << A Stagnating district
for heating. gases. gases. efficiency and

ii;gpiiﬁztncy substitution. heating
High ambition on EE in
buildings due to tool)
A Higher costs than today

o

Heat Total
Total heat demand electricity
TWh demand heat pumps demand
Baseline 2207,1 863,1 1537,3
COMBO 1789,1 883,7 1271,4
1,5 TECH 1620,7 806,2 1127,7

1,5 LIFE 1488,2 712,3 1101,7
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Figure 44: Non-electricity fuel consumption in buildings.
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Source: PRIMES.

Highlights

A Gas for heating
dominates
Stagnating district
heating

High ambition on EE in
buildings due to tool)

o Do

A Higher costs than today

Heat Total
Total heat demand  electricity
TWh demand heat pumps demand
Baseline 2207,1 863,1 1537,3
COMBO 1789,1 883,7 1271,4
15TECH 1620,7 806,2 1127,7
1,5 LIFE 1488,2 712,3 1101,7
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Figure 40: Useful energy consumption for space heating in buildings
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Highlights

A Gas for heating
dominates

o

Stagnating district
heating

High ambition on EE in
buildings due to tool)

A Higher costs than today

o

Heat Total

Source: PRIN

Total heat demand  electricity
demand heat pumps demand

Baseline 2207,1 863,1 1537,3
COMBO 1789,1 883,7 1271,4
15TECH 1620,7 806,2 1127,7
1,5 LIFE 1488,2 712,3 1101,7
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Total systentosts

EUR billion 2013

2600

2400

2200

2000

2005

2010 2015

— |

2030

2020 2025
= = = ELEC
COMBO =

2035 2040 2045 2050
H2 — P

= 1.5 TECH s 1.5 LIFE

2055

EE

2060

2065

2070

Table 10: Average annual investment by scenario (billion EUR 2013 over the 2031-2050
period; baseline for 2021-2030 is also shown).

=gy = o) n -
S F ¥ - o = - - S e n
T8 2 E = = 3 2 -
2| 5| 7| B| B | P =] | 3| =
@ 7 e o ] =
Swpplv | 15 | 03 | 133 | 154 | 190 | 184 | 233 | 210 | 246 | 20
Powergrid | 592 | 713 | 807 | 91.0 | 1103 | 91.1 | 953 | 994 | 102.8 | 90.3
Power
owel 539 | 402 | 505 | 603 | 768 | 866 | 1079 | 936 | 1203 | 939
plants
Boilers 17 13 1.1 1.8 1.9 10 | 06 | 07 | 08 | 06
N '3
v 0.1 03 | 09 | 09 10 | 55 | 280 | 162 | 219 | 165
carriers
Demand _
2emanc 281 | 264 | 335 | 285 | 285 | 270 | 271 | 312 30 18
exc. frans. — i - — — I i — i —
Industry 181 | 111 | 356 | 132 | 136 | 132 | 138 | 263 | 281 | 223
Residential | 1989 | 1994 | 2351 | 211.6 | 2144 | 1989 | 1981 | 2183 | 2259 | 2277
Tertiary 643 | 537 | 638 | 603 | 570 | 580 | 595 | 671 | 760 | 678
Transport | 685 813 857 837 881 207 843 881 204 847
TOTAL 1081 | 1190 | 13235 | 1276 | 1336 | 1361 | 1347 | 1402 | 1480 | 1366
(TOTAL @96) | G771 | wes) | @39) | @75) | @54 | (oo | (5220 | (576) | (519)
exc. frans.)

Source: PRIMES.
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Challenges in biomass
consumption in Denmark and EU ..

500
I
Todayin DK (179°J) 30 GJtapita §2°:°
100
LatestEU researchcpnservativg (8500 PJ) 17 GJtapita *
EU 2050 scenarioeA(Clean Planet for all) 1521 GJtapita
IDA 100% RE DK in 2050 (200 PJ) 30 GJtapita
DanishEnergy Authority scenarios from 2014 35-45 GJtapita

A Biomassisebeyondresidualressources hagotentiallyhas an
effecton theclimate

Bioenergy potentials per capita projected in different publications and
current bioenergy consumption

mmm Bioenergy potential per capita (GJ/cap)

—— Current consumption in Denmark (2018)

I_I_I_Il.lllll

\DA‘SEnErgy CEESA 2050 Elbertsen et al. Gyling etal. L. Hamelin etal. BioBoost SmartEnergy PRIMES/ - PRIMES - 1L5LIFEPRIMES - JRC-EU-TIMES
15LIFE-LB

|||||

Denmark

A Denmark has more ressource papitathan other countries

A The Danish model dniomassshouldremaina Danish model

(2012)

(2012)

(2019) 15TECH
EU27 (not including Croatia) and
Switzerland

Publication and geography

EU28

Model
EU28 + Iceland,
Norway,
Swiitzerland, and
Western Balkan
Countries

et
4DH

_ e
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Bioenergy Combustion
Fuels Engines
¢ T 4—p| Fuel Storage

{ Wind ete. ]—’
\

Fluctuating
Electricity

{ Electrofuels J
J

Power
Exchange

r

Electric
Vehicles

Mobility

!

| (Partly) flexible
Ll

-
L

—

Combined o
Heat & Power

[
o

Electricity
Storage

Electricity
—

—eee

!

Thermal

Storage

!

Cooling
| —

v

)

> Heating

[ Solar etc. H

Fluctuating
Heat

—

A newpath basedon the baseline
scena

OthertechnologypathwaysusingSmart
Energy Systems

- Balance of energyavingsand energy
supply

- Useof electrofuels

- Enduseof gas

- Types oftorages

- Canwe managewithout nucleaf?

Scenario research targets agdals

- Createmore netzeroemission
scenarios withower costand a
sustianablebioenergyuse

- Createnegativecarbonandcarbon
free options



== Solutions on the table
| HZZL } HH 1. Interconnectors and trading
i = i T & (infrastructure investments)
e F'” Al H 2. Flexible electricity demands and smart
H L T ﬂ grids (batteries and single string supply)

3. Integrated efficient Smart Energy
Systems



e deployment of renewable energy.

=== _  Solutions on the table
jj: H HH 1. Interconnectors and trading
(infrastructure investments)

ﬂ H 2. Flexible electricity demands and smart
| H grids (batteries and single string supply)

3. Integrated efficient Smart Energy
Systems T

Households EU
® Electricity
m = Heating
| Transport
ity o ;
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Executive Summary

IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark

Ingenigrforeningens|
Energiplan 2030}

| ¥ ¥ |
g

@
..4DH

Distrit Heating

Download rapport:
www.EnergyPLAN.eu/IDA
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Unit Investment Cos
for Energy Storage

Electricity

TEsL
ceonnkl 2 K

TESLA
POWERWALL
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Pump Hydro Storage
175 4/ kWwh
(Source: Electricity Energy Storage
Technology Options: A White Paper
Primer on Applications, Costs, and
Benefits. Electric Power Research
Institute, 2010)

Energy storage: Price and Efficiency

- Price = Efficiency

1000000

100000 3

oo /\/
1000 \

Price (€/MWh)

100 \

\

10

Electricity Themal Gas Liquied Fuel

120

100

80

60

Efficiency (%)

40

20

Natural Gas Underground Storage
0. 05 a/ kWwh
(Source: Current State Of and Issues
Concerning Underground Natural Gas
Storage. Federal Energy Regulatory
Commission, 2004)

Thermal Storage
1-4 a4/ k Wh
(Source: Danish Technology
Catalogue, 2012)

Oil Tank
0.02 0/ kWh
(Source: Dahl KH, Qil tanking
Copenhagen A/S, 2013: Oil Storage
Tank. 2013)
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Heating vsother sectors ﬁ_ ) —

Profile of heating and
cooling demand in 2015

Non-H/C
50%

Hot water
4%

Process

cooling cooling Other heating
1% 1% 1%

Heating and cooling demand in 2015 in the EU28 by end-use
compared to total final energy demand

-Large share for All Member State . . } . '
- Overall cooling share in general is 10-15% Heating and cooling demand in 2015 in the EU28 by end-use

compared to total final energy demand
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Threefocusareasfor buildings

Building
operation and

of buildings user-behaviour

New energy
supply mix
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Threefocusareasfor buildings

(TCS—LHI T
=dw,

performance operationand

FUTURE GREEN BUILDINGS
A KEY TO COST-EFFECTIVE SUSTAINABLE ENERGY SYSTEMS

of buildings user-behaviour

STOP BEFORE
PASSIVE
HOUSE i # New energy

e et et st bt

oo a0oats

STANDARDS supply mix

Termisk lager

e

gl -
':I.L\.IL |y M“Q

Solenergi
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HRE Methodology

Data and mapping. Energy System analyses

BAU (References)g
Building Demand District Heatm Energy Syste ) “
Savmgs Potentiz Potential Potential o “"

Heat Roadmap [

Europe Alternativedg LK1 B
Costs of Makincl District Heatln Energy Syste
Savings Resources Resources \ 4
Results (PES, CO
Costs)
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WP2: PaEuropean Thermal Atlagww.heatroadmap.eu

689 Rs -

Case Study s ' aegal) ) = S

(350,000 P 7N coss Heat o
ARIY Heat Demand 35RJ/Year

Suitable for DH

o~ 10 PJ/Year

— : = Kildale A
]’ 2. L Moor"*s
= % _ap.eu
e = apEU


http://www.heatroadmap.eu/
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50% of the heat demand in Europe
can be supplied with district heating

European heat atlas
Heat demand density
[TJ/km2]

[ zero
Bo-15
15-50
I 50-150
M 150 - 1.500
Non EU27

25
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There is more excess heat in Europe than all of the heat demand in buildings

Sl

Energy Balance for the EU27 in 2010 (EJ)

80
70
60
50
40
30
20
10

Primary Energy
Supply

Final
Consumption

o

End Use

m Non-specified
Non-energy use
Transport

m Electricity

m Heat for Industry

m Heat for Buildings
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200

Primary Energy Supply (TWh/year)
(@)
o
o

Energy Efficiency on Both Sides Can Save Similar
Levels of Energy & CO2

BusinessAsUsual
2050

Energy Efficiency on
the DemandSide
(i.e. Heat Savings)

Energy Efficiency on
the SupplySide

250

200

150

Carbon Dioxide Emissions (X, Mt/year)
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Primary Energy Supply (TWh/year)

Energy Efficiency on Both Sides Can Save Similar
Levels of Energy & CO2

Carbon Dioxide Emissions (X, Mt/year)

BusinessAsUsual Energy Efficiency on Energy Efficiency on
2050 the DemandSide the SupplySide

(i.e. Heat Savings)
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Whyshouldwe have
moredistrictheating?

| ERERD

Renewable Energy in

Heating and Cooling
(% of Primary Energy for H&C

Source: Mapping and
analyses of the current and
future heatingcooling fuel
deployment, DG Energy,
2016
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Proven Technology!
Renewable Energy vs. District Heating

Renewable Energy Share in Heating & Cooling

(%)

70% e Austria
0% e Bulgaria
e Cyprus
50% e Denmark
m Finland
40% |, ¢ " Germany
= Hungary
30% It_aly |
20% A Lithuania
A Malta
10% A Poland
0 + Romania
0 Slovenia
0% 20% 40% 6Q%\weden

District Heating Share (%)

e Belgium
Croatia
e Czech Republic
m Estonia
m France
m Greece
Ireland
Latvia
4 Luxembourg
4 Netherlands
+ Portugal
+ Slovak Republic
Spain
United Kingdom



BEZINVEST

A

Energysavings

Industry and service
sector are highly
feasible

For space heating;
there is typically a

tipping

-

Cost of
Heat
Savings
6€ K1

N

~

Cost of
Supplying Heat
KU

Amount of Savings (TWh) J

] g e

CG—EP )

1—ﬂ

Residential sector savings additional to the Baseline
Total energy system cosis (MU/ydar)
0 5% 10% 15% 20% 25%

0% 22160¢ 221671 22200: 22253¢ 22399
I
fi 5% 22138( 22141¢ 22172¢ 22223: 223671 226737
o}
E 12% 22094: 22096( 22124: 22172¢ 22313¢ 226187
(&)
>
9]
: 20% 22041¢ 22041z 220671 22113¢ 222521 22554
$
ot 30% 22054¢ 22190¢ 22490¢
2
IS
= 39% 22146t 224441
ks
(]
2 49% 22125( 224194
5 58% 22129( 22420
ol

68% 22020 22022¢ 22056: 22184 22474

78% 22169¢ 22154( 22166¢ 221982 223231 22611(

90%
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To ToIePe Io oo

Heat Roadmaps for transitions

Decarbonise in line with Paris Agreemen’

Technically possible, so@conomically
feasible Everywhere

Consider local nature of heating and

cooling Deep energy
savings

Consider the wider energy system
Heating is the largest eagse demand

District heating increases energy Coaf::gr;eu Salving
efficiency and access to supply sources PPl

Smart energy systems and
sector coupling ~3050% demang

reduction

ot [ g
IS —1 |
z =dw,

Urban

Rural ar
areas ural areas

District energy Mainly heat
EN IS pumps

High demand Low demand

density areas density areas

Remaining ~half
of the energy
demand

Supply ~half of
energy demand
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Recomended district heating levels in Europe

D90 T
O g ‘. J
< 80 : [

Q i D%

o 70 2 i

o

7 60
%50
€40

% of heat de
N
o

Share oftotal heat market [4]

£

Cost of
Heat C
Savings Supp

Cost of

Iying Heat

€/kwh)

Amount of Savings (TWh)

'230% reduction already in the Baseline)

[ 25

France: total
o
costs (Ma/
o
— B

0 5% 10% 15% |20%
. s 11% 174875 174898 174548 174699 175099 175162
. [Cuow | wses  srasro azaser arasmo 17eros  a7erse
E 'i 26% 174327 174317 174037 174394 174418
AT BE CZ DE ES FI FR HU IT RO SE UK HRE I e pereT
ig 2% 14100 174142 | 173709 173789 174107 174101
%[}_' E 51% | 174400 174334 174240 174216
. . e 59% 175121 175038 174562 174604 174885 174844
Interval of feasible DH share in HRE MB@seline 2015 A Minimum recommended share of DH i HRE | & = es f e oo bee boe

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No. 695989. @HeatRoadmapE

www.heatroadmap.e
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Roadmap: heat sector investments towards 2050

Towards a decarbonised
heating and cooling sector in Europe

District heating investments to implement the HRE
scenario in 2050

¥ 80
60
x
o]
W40
’ ‘
20 | |I|
.II I TITTT
|||||||||||||||||||||||| il

O & o> Voo 00 4D O O > O D O
‘1:‘1:‘1«‘1«‘1«‘5‘5":'5'5&&&&&‘0
m DH distribution new investments® DH production new investments

m DH production baseline investmamBH distribution baseline investm

Energy efficiency / temperature level

Stasm

50-60 °C(70°C)
{ULTDH <50 °C)

-5

Heat cooling plant
storage
é‘ | g o
Industry surplus heat pump
5= Ao
cnpmh Igy enersy
ﬁ i nmg;
ing DistrictHs

4DH

www.4dh.dk
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Other measures?
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Home Interviews Energy & Environment  Climate strategy 2050 Academic: Oil and gas
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com £217.ja

nd sn art grids

6 oil projects

)‘ — ! 4 cross-border CO, network projects
B I
| 2017 PCI LIS

SHIFT FROM GAS °

o =3 o — electricity
;., 0y - . - 55% projects === 61% projects

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

2015

gas as
39% projects = 30% projects
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Other measures?
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Home  Interviews Energy & Environment = Climate strategy 2050  Academic: Ol and gas
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com £217.ja

6 oil projects
” — 4 cross-border CO, network projects
B ek ) [ : .

SHIFT FROM GAS

e F; '3
; i ,,L: = e & -_ 61% electricity
s e R R A projects

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

gas gas
39% projects ~ wmmp 30% projects

‘\“ Ap ~"F,,@
+
/;
?&.r

o, L
T

A A ban on new boilers in EU at the latest from
20307
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Other measures?
=

Home  Interviews Energy & Environment = Climate strategy 2050  Academic: Ol and gas
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com £217.ja

— 6 oil projects
,’ 4 cross-border CO, network projects
B ok )
‘ 2017 PCIL
i SHIFT FROM GA:
1

electricity
61% projects

gas
=) 30% projects

55%

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

gas
39% projects

L — -
1 ‘-51‘2-'

A A ban on new boilers in EU at the latest from
20307

A A FULL stop for new fossil infrastructure?
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Other measures?
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Home  Interviews Energy & Environment = Climate strategy 2050  Academic: Ol and gas
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com

-— 6 oil projects

J e = " 4 cross-border Co, network projects
- | 2017 PCI LIST

SHIFT FROM GAS

\ : electricity
55% proj 61% projects

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

gas as
39% projects =P 30% projects

A ban on new boilers in EU at the latest from
20307

A FULL stop for new fossil infrastructure?
A full stop for infrastructure (also electricity) that

does not have a clear potential in net zero
emission scenarios?
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Other measures?

Home Interviews Energy & Environment  Climate strategy 2050 Academic: Oil and ge
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com

6 oil projects
4 cross-border CO, network projects

2017 PCI

SHIFT FROM GAS

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

gas as
39% projects =) 30% grojects

A ban on new boilers in EU at the latest from
20307

A FULL stop for new fossil infrastructure?

A full stop for infrastructure (also electricity) that
does not have a clear potential in net zero
emission scenarios?

A district heating directive and clear investment
strategy?
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A A ban on new boilers in EU at the latest from

Other measures? 20307

M — A A FULL stop for new fossil infrastructure?

Home Interviews Energy & Environment  Climate strategy 2050 Academic: Ol
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com

A Afull stop for infrastructure (also electricity) that
does not have a clear potential in net zero
emission scenarios?

A A district heating directive and clear investment

5 4 strategy?
wa 6 oil projects . .
o i 4 cross-boraer €0, network projects A Aclear zoning with concrete technology
o | . recommendations for urban and rural areas?
2017 PCIL
% SHIFT FROM GAS
\r ¥

- 2015

— electricity
55% proj 61% projects

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock]

gas as
39% projects =) 30% grojects
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Other measures?
M —

Home Interviews Energy & Environment  Climate strategy 2050 Academic: Oil and gas
boilers should be banned across Europe by 2030

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com 317, ja

173 PROJECTS

L 6 oil projects
4 cross-border CO, network projects

P A AW ele 1 electricity
w34 ) AL i ! projects
“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketlan / Shutterstock] 30% g as_
# projects

gas
39% projects
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A ban on new boilers in EU at the latest from
20307

A FULL stop for new fossil infrastructure?

A full stop for infrastructure (also electricity) that
does not have a clear potential in net zero
emission scenarios?

A district heating directive and clear investment
strategy?

A clear zoning with concrete technology
recommendations for urban and rural areas?

Stronger use of energy labelling with mandatory
changes in change of ownership or with stronge
tax incentives?
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A A ban on new boilers in EU at the latest from

Other measures? 20307

M . A A FULL stop for new fossil infrastructure?

Home Interviews Energy & Environment  Climate strategy 2050 Academic: Oll and gas
boilers should be banned across Europe by 2030 A

Academic: Oil and gas boilers should
banned across Europe by 2030

By Frédéric Simon | EURACTIV.com 17, ja

A full stop for infrastructure (also electricity) that
does not have a clear potential in net zero
emission scenarios?

173 PROJECTS

2017 P

A A district heating directive and clear investment
strategy?

A A clear zoning with concrete technology
recommendations for urban and rural areas?

A Stronger use of energy labelling with mandatory
changes in change of ownership or with stronge

pW P electrici RS electricity tax incentives?

Pt | A P projects

“If we are still installing natural gas boilers by 2030, then we should ask ourselves whether we're really serious
about the transition to low-carbon energy." says Brian vad Mathiesen. [marketian / Shutterstock]

39% projects  mmp  30% O ccts A Make new scenarios every second year and
PUBLISH THE DATA from Primes?
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Two possibllities for flexibility

A Dynamic operation of the electrolysis in relation to the electricity price (70 % buffer capacity)
A The fuel synthesis is assumed to be able to be operated dynamically, but not in direct dependence on the electrolysis
A Two possibilities for flexibility

1. Hydrogen storage
2. Buffer capacity of CIN, capture and C@N, storage

Methane/
methanol/
DME/IP

Carbon Chemical

capture synthesis

Electricity . District
Electrolysis

Water —— heating

6™ International Conference on Smart Energy Systems
6-7 October 2020
#SESAAU2020
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Resultdrom previouswork
on Smart Energy Europe

Primary Energy Supply (TWh)

m Coal mOil mNatural Gas mNuclear mBiomass mWaste mRES m Solar Thermal=CO2 (Mt)
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3,200

17,500 |
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12,500 |
10,000
7,500 |
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1. EU28 Ref2050

Starting
Point

2. No Nuclear
3. Heat Savings
4. Electric Cars

General Consensus
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7. Fuels for Transport
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9. Replacing Natural Gas

Renewable Electrofuels

Proposed Transition Towards 100% Renewable Energy
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Resultdrom previouswo
on Smart Energy Euroj

Annual Costs By Sector Based on 2050 Prices (B€/year)

M Trucks/Buses

M Individual Heating Units

B Cars W Heat Savings Costs

M Central Heating Systems M District Heating Pipes

W Centralised Electricity & Heat M Fuel co2
3,500
3,000
2,500 - .
2,000 -
1,500 -
1,000 +
500 -
0 i
1. EU28 2. No 3.Heat |4.Electric | 5. Heat 6. Urban |7. Fuels for 9.
Ref2050 | Nuclear Savings Cars Pumps |DH & Rural| Transport Replacmg Replacing
Only HP Coal & Oil | Natural
Gas
Starting General Consensus Heating Renewable Electrofuels
Point

Proposed Transition Towards 100% Renewable Energy
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sEEnergies @g
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Whatis thechallengé

A EfficienclCANBR G Aa GKS FdzyRI YS%[U F € LINAY OA LJ
designed be designed. It means considering the potential value of investing in effic
(including energy savings and demand response) in all decisions about energy sys
development be that in homes, offices, industry or mobility. Where efficiency
improvements are shown to be most ceéfective or valuable, taking full account of
their cobenefits, they should be prioritized over any investment in new power
Eenerat_lon, grids or ﬂlpellnes and fuel supplies. In practice, Efficiency First means
E a fair chance in the models and impact assessments thatpali@rs use to make
decisions, strengthening those laws that already target efficiency, and integrating it
all other Energy Union policies. That includes funding decisions and infrasfructure
planning. Applying this principle will help to correct the persistent bias towards
mcreasmg:1I sup I%/ over managlngdemand, a bias towards mcreasmgksupply over
YI Yyl 3A RSYI > I o60Ala gKAOK I -éostA Y'L
jobstrich, lowcarbonenergy system.

Keyqguestions

]I‘-kt)w doowe prioritise energyefficiencymeasuresodaythat alsohave areffectin the
uture?

Whatarethe supplychaineffectsof energysavingsn future energy systems?
Whatdoesthe future looklike?

AAAAAAAA

) u
S WA Flensburg N

sEEnergies

(-
o0 w>

e
i o= g il

Figure 2. Make EE more operational by using sEEnergies’ improved Elr;»m;)(lelllng approach
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Klimanotstand -Strategien
In der Stadt Lorrach

Tagung Nahwarme kompakt
22.10.2020

rrac KI european /
ma t ima energy awar Y= oo
AL |LOorrach




Energiestadt Lorrach/ European Energy Award

european
energy award

Label Energiestad® 2002
European Energy Award® 2007
European Energy Award® Gold 2010
European Energy Award® Gold 2013
European Energy Award® Gold 2016

Lorrach sUrOpeal
macht Klima energy award

/Q‘{r Lorrach




Studi e aKlimaneutral e St ad

A Férderung durch Umweltministerium im Wettbewerb
aKlimaneutral e Komnp

A Inhalt der Studie:
A CO2Bilanz
A Warmeatlas

A Zielvorgaben bis 2050 fiir:
A CcO2-Minderung (-3,5% pro Jahr)
A Verbrauchsreduzierung bei Warme und Strom

A Zukiinftige Energieerzeugung (Anteile erneuerbarer Energien am
Erzeugungsmix)

A Strategien
A MaRnahmenkatalog mit 27 MaRRnahmen bis 2030

Lorrach sUldpedn
macht Klima energy award

Mitmachplan Klima A‘f’({— L6 r ra c h




Bisherige Entwicklung der Warmenetze

A Warmenetze in Lorrach:
A Stetten-Siid: seit 2000 mit Erdwarme aus Riehen in der Schweiz
A Warmeverbund Nordstadt: seit 2010, mit 98% Biomasse

A Warmeverbund Campus Rosenfels: kommunale Geb&aude, mit 75%
Biomasse

A Warmeverbund Tumringen: seit 2018

A Warmenetzsondierung:

A Untersuchung von 20 Gebieten auf Eignung fiir Warmenetz und
Potenziale

A Seit 2015 Basis fiir die weitere Entwicklung der Warmenetze

A Grindung ARGE Fernwérme

Lorrach european
macht Klima energy award
Mitmachplan Klima

A< [Lorrach



Klimanotstand in Lorrach

AKlimanotstand seit September 2019
ARunder Tisch Klima (Biirgerschaft) seit September 2019

AKlimabeirat:

A Hervorgegangen aus Projektkommission zum eea

A Besetzung mit zusétzlichen Birgern (Runder Tisch Klima,
Fridays for Future), aktuell.

A Fraktionen der politischen Parteien (9 Personen)

A Sachkundige Biirgerinnen und Biirger, die unterschiedliche
Initiativen, Verbande, Unternehmen der Stadtgesellschaft
widerspiegeln (14 Personen)

A Leitung: Birgermeisterin
A 3-4 Sitzungen pro Jahr
A Aufgabe: Diskussion von Klimathemen, Empfehlungen fir GR

Lorrach european
macht Klima energy award
Mitmachplan Klima

A< [Lorrach



Neue Struktur zum Klimaschutz in Lorrach

Aufgabe
Runder Klima-
Tisch m team
Klima ‘ intern

Klll-'l"la- @ Sonstige
Gremien beirat Ideen

Empfehlung

Lérrach sUrOpeal
macht Klima energy award

/Q‘{r Lorrach




Strategie zum Klimanotstand

A Starkere Einbeziehung der Biirgerschaft

AWeiterentwicklung der Projektkommissi@eazum
Klimabeirat

AMafRnahmen im energiepolitischen Arbeitsprogramm (EPAP)
deseeabindeln

AKlimaanpassung als neues systematisches Thema

Lérrach european
macht Klima energy award
nachplan Klima

nacit A< [Lorrach
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Grofdte Einflussbereiche im Klimanotstand

AGebaudesanierung
A Steigerung der Sanierungsquote
A Hohe Sanierungsqualitét

AWarmeversorgung
A Umstellung auf Erneuerbare Energien
A Ausbau der Warmenetze

A Ausbau Photovoltaik
AAusbau OPNV, Raghd FuRverkehr

AAusbau Elektromobilitét
A Ausbau der Ladinfrastruktur
A Anschaffung eigener Elektrofahrzeuge

Y 0.0
AR
ﬂ‘w Lorrach european
ARCz) macht Klima energy award
Mitmachplan Klima

A< [Lorrach



Hemmnisse beil der Warmewende

AHemmnisse bei der Gebaudesanierung

A Fehlende Verpflichtung zu Geb&udesanierungen (z.B. bei
Eigentimerwechsel)

A Kommunale Einflussmoglichkeiten sind rechtlich stark beschrankt
(z.B. Vorgabe kommunaler Energiestandards, Sanierungsabgabe oder
hohere Grundsteuern flr unsanierte Gebaude)

AWarmeversorgung

A Kommunale Einflussmoglichkeiten sind rechtlich stangeschrankt
(z.B. Vorschrift, Bestandsgebaude in einem Warmenetzgebiet an das
Warmenetz anzuschliel3en)

A Bei Heizungssanierungen behindert der Einbau neuer Erdgas
Heizungenn Warmenetzgebietemen schnellen Ausbau
erneuerbarerEnergien

Lorrach european
macht Klima energy award
Mitmachplan Klima

A< [Lorrach



Aktuelle Malshahmen im Klimanotstand

A Einstellung eines Klimaschutzmanagers
A Grundung einer Fernwarmegesellschaft aus der ARGE Fernwarme

A Weiterentwicklung der stadtischen Energiestandards
- Zielrichtung: Plusenergiestandard bei eigenen Geb&auden
- Zielrichtung: Effizienzhaus 55 plus Photovoltaikanlage bei Grundsticksverkauf
- Vorrangig Anschluss von Neubauten an Warmenetz

A Teilnahme an der interkommunalen Warmeplanung des Landkreises
Lorrach

- Ausweisung von Vorranggebieten fir Warmenetze und erneuerbare Energien
A Gebaudesanierung®ffensive
A Priifung einer Solarpflicht
A Teilnahme am Projekt 365 Solar
A Elektromobilitatskonzept

Lorrach european
macht Klima energy award
Mitmachplan Klima

A< [Lorrach



 rrach Lorrach macht Klima

klimaneutral

Vielen Dank fur lhre
Aufmerksamkeit

Quelle / Rechte der Bilder und Grafiken:
Stadt Lorrach
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Elemente der Warmeplanung

» Digitaler Warmeatlas
» Warmentwicklungsplan
» Klimaschutzziel und Strategie Dusseldorf

Bitte aktuelles oder Prasentationsdatum einfligen
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Erstellung und Inhalte Warmeatlas

WA und WEP Dusseldorf

Die Stadtwerke Dusseldorf erstellten in Zusammenarbeit mit IFAM

einen Warmeatlas und einen Warmeentwicklungsplan

zur Steuerung des weiteren Fernwarmeausbaus
sowie der Erschlielfung des Warmemarktes mit anderen Angeboten.

Der Warmeatlas weist im Einzelnen Der Warmeentwicklungsplan umfasst:
aus. AWirtschaftlichkeitsberechnungstool zur
Szenarienrechnung

AWarmebedarfe fir alle Diisseldorfer Gebaude

AWarmeliniendichten und Warmecluster mit
Hinweisen auf Stral3enziige oder Gebiete mit
hohen Warmebedarfen

AKarten und Auswertungsmdglichkeiten im GIS
(Geoinformationssystem)

Bitte aktuelles oder Prasentationsdatum einfiigen

AAbgeleitete FW-Ausbaustrategie
AWarmestrategie fiir Bereiche ohne Fernwarme
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Warmeatlas Diisseldorf w

Aufbau

w Betrachtung Wohn- und Gewerbegebaude, Ausschluss Industrie

w Logik von Mitversorgungsverbiinde, d.h. ein Hauptgebaude mit
(potentiellem) Anschluss, Uber das weitere mitversorgt werden

» Warmebedarfe sind - soweit vorliegend - aus klimabereinigten
Verbrauchen berechnet worden

A Beruicksichtigung FW, Gas und Strom-Verbréauche, letztere tiber
warmerelevante Tariftypen identifiziert, Kochgas ausgeschlossen

w Sofern keine Verbrauche vorlagen wurden Typologiewerte als
spezifische Werte in [kWh/m?*a] angesetzt

» Ableitung Energietrager je Verbund und Bildung Leistungsklassen
» Einteilung in Energietrager
» Baualtersklassen

» Abbildung von Eigentimerstrukturen (Wohnbaugesellschaften,
offentliche Gebaude)

Bitte aktuelles oder Prasentationsdatum einfiigen
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Warmeatlas

Inputdaten

Gebaudedaten

Gebaudegrundflachen
Gebaudehéhen
Geschosszahl
Nutzungsart

i

3D-Laserscanningdaten

Bitte aktuelles oder Prasentationsdatum einfligen

Stadtwerke

Diisseldorf

Verbrauchsdaten

Jahreswerte
Energietrager
Tarifinformationen

Netzdaten

Zusatzdaten, z.B.:
Baualtersklasse
Sanierungszustand L I
Eigentimer
Flachennutzungsplan
Solardachkataster

® Anschlusszuordnung
m Mitversorgung

© Zi Fraunhofer
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Erstellung und Inhalte Warmeatlas

DerSWEFT 32 XJ°KJ~ M X° X°Z

Grundinformationen zu allen Disseldorfer Gebauden

(ohne Akaltef Geb@ ude und I ndustrie)

Parte Default: ] x RIS
oy z:
X eas @@ @ -
Gebaude
Otstsl  Pempelfort
Adresse kombiniert ltcestrabie 120
Anz Adr
Nutzt Wohnhaus (al )
{bis) 960
GGGGGG
ZentralBtage ~ Etagen
Nutzfiache [m2) 582,24
Gwb Obj Ne [kWh/a] 104628
Gwb Ne Spez [kWh/(m27a)] 17,7
ObjPas
= 90494
Anz Geb verbund
Nutzfiche My [m2] 613,31

Indv.
K
Stiow
Geb Hoehe [m] 18
Ned Gis 1d 54
e e
g Nwg w
Nwg Gruppe
Geb Zykus Gebaude
| warm? Gcait) Tue
4 Geometrie 33, l

Bitte aktuelles oder Prasentationsdatum einfligen
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Erstellung und Inhalte Warmeatlas

Darstellung der Mitversorgungssituation

Vordergrund - WA - Detail

10O ®m-»
3 ﬁ [ PW-Planungen
v (g O WA-Linksrheinisch
4 (b @ WA-Ohjekte
v (g @ GIS-Objekte
b gy ® Cluster
4 i @ Gebdude
D W Gebdude (Hauptversorgt) MY-Verbund
. W Gebdude (Hauptversorgt) Geometrie
W Gebdude (Mitversorgt) Geometrie
[8] O Hausnummer
| | @ Geometrie
i E WD
3 a & Meubau Gewerbe [ Wohnen
v (g @ Dichtskarten
v (fh @ Abgeleitete Katasterdaten
v iy @ Schadensmeldungen
» ﬁ [ GI5-Datenbanken
b (i @ Stadtgebiet DDarf Shape

Bitte aktuelles oder Prasentationsdatum einfligen
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Erstellung und Inhalte Warmeatlas Disseldorf

=4
>

Darstellung der Stadtischen Gebaude und Liegenschaften NRW

Themen

Vordergrund - WA - Ubersicht

QO W »w

F W Geometrie fiir Stédt. und Landesgebdude |

. Liegenschaften NRW
.Siﬁdtisd"le Gebaude
Aﬁ 3 %
—3 ‘l ?& Nika
= % ‘ ?
n L ﬂ}. i - _‘L.. 7 a .
’é; 3 %ﬁ { R ~/ D-HeesenstraRe ‘% Be L
5 % ‘ ‘ Heerdter Lan!
-‘ | o e ]
\ | nds\\ Flgerdter Landstra
rorfer Suabe | ee‘dte‘ . g
L 202 ?b;ﬁ rwegs“a“e ;
D-Ald stra3e ) 3
o & e . <
% {
/ w
& 2 8
5 / |
§ Y £
& , |
& é} $
& ; |
&) ; E
=~ puibs - X K' g‘
w o
~ ~ e’ﬁ‘fx f b“é

Bitte aktuelles oder Prasentationsdatum einfligen




Erstellung und Inhalte Warmeatlas

Darstellung verschiedener Wohnungsgesellschaften

Stadtwerke
Diisseldorf

=4
>

Bitte aktuelles oder Prasentationsdatum einfligen

* | Themen 3
W ] 7 g U-Sahn O
v BastionSt: S ststraBe B
5 e = Ga & Vordergrund - WA- Stadt -
H
2 g ) O - s
‘I"g‘ _?, BahnStrage, 5? P 4 ¥ Geometrie fiir Wohnwirtschaft (Wohnwirtschaft) A
3 3 B g" ne [ Aachener Siedlungs- und Wohn lischaft
- e [ Akelius GmbH
@ b7 [H Bau-und Siedlungsgenossenschaft eG
g 1% AdersStrafie { [l Beamtenwohnungsbau
o Lisenstrage ’ [ 4 3 8 [ Beamten-Wohnungs-Baugenossenschaft eG
%6_ ‘ & é al ? & Deutsche Annington o
& 49 £ 2 % 3 t [ piisseldorfer Bau- und Spargenossenschaft eG B
;,4' % -'? . i %Qp a [ pusseldorfer Wohnungsgenossenschaft DWG
$ F) g L :fzogSt-aae < ‘ 3 m‘ [ Eisenbahner Bauverein eG
}5 = a% 2 & : 3 2 o J [H evangelische Kirche im Rheinland
< g - gé E . g [ evonik
E:l = Forstenwall 155 GWH Wohnungsgesellschaft mbH Hessen
D-Kirchplatz£) ° T [ Handwerksbau Niederrhein AG
= k & Q7 [ Heimstatten Siediung eG
A s 8 *n:hfe«ds( o e y [ immeo und WER o
2 P
Lo .E‘. = . D-Friedrichstads s |1
a Dilsseldor  eonel] B ~WA-
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Z.
Warmeatlas N

Umfeldanalyse Beispieltrasse

Energietrager:

| G

. o { I Gos Etage
e T |l
“ Benrather SchloBpark s o
sy | ubekannt
\ \ Wstrom

/ Cluster

O Vorgaben Ankerkunden

# Femwarme Trasse

.* geplante Fernwarme Trasse

Bitte aktuelles oder Prasentationsdatum einfligen
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Vom Wéarmeatlas zum Warmeentwicklungsplan

Schrittweise Planung des FW Ausbaus

|

-' | Schritt 1:

| | : Auswertung der Warmeatlasdaten:
Anschlusschancen je Gebaude
(Abh&ngig von ET und

EZM Anschlussleistung
[l Gas zentral
B Gas undar
[J unbekannt

Estrom

Schritt 2:

Ermittlung von Warmeliniendichten
(=Wéarme pro m und Stral3enabschnitt)

Wirmeliniendichte

kWh/m

& ¥ <2000

# ¥ 2000 - 4000
¥ 4000 - 6000

/¥ 6000 - 8000

& ¥ 8000 - 10000

# ¥ > 10000

Bitte aktuelles oder Prasentationsdatum einfligen
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Wwarmeentwicklungsplan

Clusterbildung und Wirtschaftlichkeitsberechnung

2 Schritt 3:

A Bildung von erfolgversprechenden
Clustern entlang hoher
Warmeliniendichten

Schritt 4:

A Berechnung der Wirtschaftlichkeit
je Cluster

A Bildung von Kennzahlen zum
Vergleich der Cluster

max. Leistung| Kapitalwert Invest Kapitalwert
(gesamt)
ClusterNr [Mw] €1 leistungs- [€] leistungs- Metto-Invest je
spezif. [€/MW)] spezif. [€/MW] €] Invest [€/€]

Bitte aktuelles oder Prasentationsdatum einfligen
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Pflege Warmeatlas Disseldorf

N

Pflegetool

» Pflegetool im SWD-GIS:  Suchen/Speich

[fes = | E”?Q &l&l

e 18 14 1ol 14
e o] 04] O] |
coma mmamn g (] 02| 0 ] 0]

Edtor | Objektklassen |
il AR T 2 A AR > 2

| GWB_NE_SPEZ neu definieren...
TYP_ANWEND neu definieren... ‘I‘Iﬂ

et E R

» Flexible Moglichkeiten zum Einpflegen von Anderungen, z.B. neuer Energietrager, neuer Verbund,
Zusatzinformationen

» Automatische Berechnung aller abhangigen Daten in Geb&uden, Verblnden und Stralenabschnitten

PAl l e Geb2ude werden in einer Tabelle gefg¢hrt, fer all e Lebens:

Bitte aktuelles oder Prasentationsdatum einfligen
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Warmeentwicklungsplan Diisseldorf o

Zukunftssicht anhand von Potentialen

wBetrachtung von Potentialen des FW-Ausbaus bis 2025/2026

w ausgehend vom Stand der Trasse Ende 2016
»w Keine Bertcksichtigung anderer Versorgungsformen wie Insel-FW

wBericksichtigung mehrerer Ausbaupfade
w Aktuelle Projekte
w BestandserschlielRung (= Verlangerung der bestehenden Trasse)
» Neubau
w Verdichtung

wUnterstellte Sanierung
w Sanierungsquote: 0,4-1%/a; 2,5%/a (Klimaschutz)

Bitte aktuelles oder Prasentationsdatum einfiigen
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Warmeentwicklungsplanung

Methoden Warmeplanund@®Ausbaupfade und Anschlusschancen

Ausbaupfade

Worst

Middle

Best

Aktuelle Projekte
Projektliste

Nur
Hartegrad 1

100 % Hartegrad 1 +
66% Hartegrad 0 + 33

100%
Alle Hartegrade

oder geplanten Trasse mit Kapitalwert in
Summe je Cluster > 0 ohne
Berlicksichtigung
Netz/Erzeugungsrestriktionen bzw.
aufwandige Querungen

Hartegrad-1
BestandserschlieRurig
Verbindung von Warmeliniendichten zu
Clustern ausgehend von der bestehenden Ankerkunden

mit AC = 100%,
Rest mit Basi&\C

Neubaur
Neubaugebietenahe der FWTrassaind
kurz/mittelfristige Erschlieung

20% Kategorie 2 + 3

50% Kategorie 2 + 3

100% Kategorie 2 + 3

Verdichtungr

20 MeterRadiusum bestehende FWrasse

50 % deMiddle Cases

BasisAC

100% der Verbiing

mit AC>(

* Weitere Potentiale zusétzlich zu Projektliste, d.h. keine Doppelzéhlungen

Bitte aktuelles oder Prasentationsdatum einfiigen

Basisanahmen der

Anschlusschancen (AC):

Basis Anschlus

unbekannt (i.d.R. Ol)

Stadtische Gebaude

Energietrager chancen
Gas_zentral 20¢ 40 %
Gas_unklar

Strom,Gas_Etage
Fernwarme

oder.
Baualtersklasse 2005
oder:

Leistung <40 kW

0%
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Warmeentwicklungsplan

BestandserschlieRung Klimaschutzbdeutliche Erhéhung
Middle Case 2019 des FW Ausbaus

WEP-Zielnetzplanung
/¥ WEP-Zienetzplanung

Neubau

[0  Kat 2/3 2n Fw-Trasse
[ ¥ Kat8 an WEP-Zenetzplanung

FW Trasse
/¥ W Trassenabschnitt 8
» " ¥ FW Trassenabschnitt geplant

Ohne ,Aktuelle Projekte” (=Projektliste), da
Trassenplanung durch NGD erfolgt.

Wenn diese abgeschlossen ist, sichtbar als
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Kontaktadresse

Dr. Susanne Stark Stadtwerke —Z»
Diisseldorf =<

sstark@swdag.de
Tel: 0211821 2496

Bitte aktuelles oder Prasentationsdatum einfligen




KEA-BW /[ Nahwarme kompakt // 22. Oktober 2020

Kraft-Warme-Kopplung -
das Fundament einer
effizienten Warmeversorgung

Steffen Hofmann
Abt. Contracting/Projektentwicklung

22.10.2020 www.stadtwerke-hall.de 76 stadtwerke
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Smart Metering
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Bad Parkierung
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EE / KWK / Fernwarme: mit Flexibilitat zur Energiewende

Stromnetz

Windkraft Wasserkraft

Photovoltaik

G

Heizkraf