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Project DeCarb

* Interreg Europe funding

* DeCarb addresses the challenge of combining
the clean energy transition and job creation in &
coal-intensive EU regions. \

* The project aims to support the regions in
securing sustainable development, economic
and social stability, and a role in the 2030 energy
mix.

* https://www.interregeurope.eu/decarb/
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DeCarb’s territories
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DeCarb - SWOT analysis

What: Key strengths, weaknesses,

A Srenghts TS opportunitigs .and threats of the clean
Internal ﬁ:vemages? S w Diéian:it:trim?;g:s? ene rgy transition.
factors i SESOL;CZZ? es? Defects? .
“niueness? ek | \Who: PlanEnergi on behalf of House of
v Favouring factors? Poor strategy? E n e rgy.
Y ormermiies — How: Energy data.col !ection from from
External Fa\lrorable situations? O T Extg;na\ tr‘ouble’? Deca rb te rrlto rl eS .
factors ges i rends? ompotiors? : f g
Consemer behavior? “mmeer | Why: to determine decarbonisation growth
Performance? Unfavorable trends? .
v pathways, and reduce economic and

L.
>

A
A\ 4
A

social risk of diversifying sources of
energy production.
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2. HOTMAPS — FUNCTIONALITIES
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HOTMAPS =

The open source mapping
and planning tool for
heating®and cooling

I\/Iappmg tools

Energy consumption
* @Gross Internal Area
e Excess heat from processes
e Population
* RES potential
e Climate data
e Electricity emissions

D

Calculation modules

* Heat and cooling scaling

* DH potential areas

* DH economic assessment
e Decentralised heat supply
* Excess heat supply cost
 Demand projection

* Heat load profiles
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3. HOTMAPS — TOOL APPLICATION
IN DECARB
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Source name

Author
Issue date
Date of data
used
Source link

APS
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Data collection Manual

HotMaps - Heating and Cooling Open Source Tool for Mapping
and Planning of Energy Systems
Technische Universitat Wien (TU Wien), |
February 2019

2015
http://www.hotmaps.hevs.ch/map

o extract the required figures for your region, please follow the steps:

* Go to the website address.

e Select the NUTS2 in the territorial NUTS scale on the right-hand side of the screen.

* Find on the map and select your region (you can use the search tool in the top left corn
'Go to place’ or using the mouse move the map to the destined area and click on yg

region).

* Open filter panel using the icon -and select the tab ‘Calculation modules’.

* In the ‘Buildings’ category click on the button ‘District Heating Potential’.

e Insert input variables and run calculations by selecting the button ‘Run cm’. There g
two variables that should be defined.

[}

a minimum capacity of a single heat network that could be built -1 GWh, 5 GV
and 10 GWh were selected for Nordjylland.

h

e list of figures to be collected with the example values

Total potential of

district heating supply

Min. heat demand in a

DH area

Min. heat demand in hectare

1 (MWh/ha)
1 (GWh/year) 92%
5 (GWh/year) 84%
10 (GWh/year) 78%

150 (MWh/ha)
71%

65%
61%

300 (MWh]

33%

29% |

25% |

The example view of the data source with the results for DH potential that need to be extrz
is illustrated on the following picture.

a minimum heat demand required to occur per one hectare in order this area
could be connected to the DH — 1 MWh/ha, 150 MWh/ha and 300 MWh/ha
were selected for Nordjylland.

A few different values should be tested to show the range of district heat potential.

e After running the tool, copy the result ‘Potential share of district heating from total
demand in selected zone’(%).

¢ Repeat

the calculation for each combination of these two variables to get different

figures of DH potential and collate them in the table as shown below which enable to
make a graph.
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District heating supply General data Specific data
GWh Gwh/loqo of = swr-/1oqo of
population population

DH heat sale 3,000 3000/587335/1000 3,620 3620/587335/1000

=51 =6.2
Other heat supply 2,880 | 2880/ 5§743:5/ 1000 |, 550 2350/5:374335/1000
Total heat demand 5,880 5880/587335/1000 5,970 5970/587335/1000

=10.0 =102

DH % 51% N/A 61% N/A

3. Graph showing district heating supply potential (no local data was available for
comparison)

This graph was drawn using the outputs from the HotMaps district heat potential tool. Each line
was is created using three results of DH potential (%) in a function of min. heat demand in
hectare. The blue line represents the findings from the 1* row in table below (for the minimum
DH size of 1 GWh/year), the orange line refer to 2™ row (for the minimum DH size of
5GWh/year), and the yellow line represents the last row (for the minimum DH size of
10 GWh/year).

dis::itcft’l:e(zteiz;"::l:i ly Min. heat demand in hectare
1(Mwh/ha) = 150 (MWh/ha) = 300 (MWh/ha)
1(GWh/year) 92% 71% 33%
Min. heat demand in a
DH area 5 (GWh/year) 84% 65% 29%
10 (GWh/year) 78% 61% 25%
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SWOT report
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DeCarb — Supporting the clean
e . . 5.1.2 Denmark — Nordjylland region

energy transition of coal-intensive ——

EU regions The amount of coal used for Some of the technologies The industrial structure in Region}-  Cheap CCS technologies might
electricity and heat production (especially large-scale heat North Denmark is very well for be more economically attractive
and industrial processes is pumps, large scale storages, and the production of needed than transition to RES.
relatively low (20-30%) geothermal heat) are still in the gies for the prod dary conditions for district
compared to the total development phase. of electricity and heat using heating can be changad making

. production making the last steps |  The coal-fired plant renewable sources since all near individual systems more

Final Report in the transition easier. Nordjyllandsvarket isone of the |  parts of the technologies are attractive and thus reduce the

Reference case study and SWOT analysis identifying the The local energy sources from maost efficient in the world and already producad in the region total flexibility in the energy

most advantageous growth areas in relation to the Wuz;:’ and ”';:‘M still able to run at least 8 years :’e‘":gn"""“: HP'“"M" ‘mV’“'M"- S

Y Xais sfsie i cover consum, more. se. e ambitions
existing workforce and territorial specificities in order to electricity and heat. Besides that|  Change to biomass is not the University will be able to support|  prevention of dimate changes.
create alternative to coal-driven activities there are huge resources of final solution, so technologies the development of the needed The CO; quota system might not

excess heat from i ies and ith ing fuels are technologies in the industry. work, resulting in low prices.
geothermal heat. preferable. The transition of The Danish government might
More than 60% of heat demand Cement production (the Nordjyllandsvarket can be a give up their policy for zero-
is supplied by district heating. industrial use of coal) is private demonstration case how to emission in 2050.
Thus, the infrastructure is business and thus coal is low replace coal-fired electricity and The only coal-based power plant
suitable for high use of RES and taxed and a cheap solution. Also, heat with a new smart, hybrid in Nordjylland is owned by the
transition to other fuels than other fuels might not be able to energy system with electricity municipality, so if the local
coal. provide with the necessary from wind and solar and heat policymakers do not implement
Less than 250 directly temperatures for the production from industrial production the right regulations, the power
workplaces and a little more process. (excess heat), thermal storages, plant will continue to run on

NORDIYLLAND than 1000 indirectly workplaces ccs from cement production is solar thermal, heat pumps using coal. This scenario is very

‘;:‘;";’jg‘;’:ﬂ‘pn_ are connectad to the coal value not economically feasible. different heat sources and unlikely though, as the city

Tel. 445 9682 0400 chain compared to a total of Use of excess heat from maybe geothermal heat. council unanimously voted to
265,000 workplaces in the industries is complicated caused CO; from flue gas from cement convert the power plant to

MIDTIYLLAND region. by a complicated tax system. production can be utilized as a renewable energy. The

by v -l The unemployment rate is very Nordjylland (and Denmark) does carbon source in | icipality bought the
low (3.3%) and employment in not have a direct coal industry. production. This technology will powerplant from private owners

SIMELLAND

Postadresse

AC. Meyers Vange 15

ﬂ DX 2450 Kgbenhavn SV
DeCarb
Interreg Europe m.nl.inmﬂl
Eoropasn oo 16™ August 2019 | O T
Deveiopment Fund
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Energy consumption

Heat and cooling demand - total annual and consumption per area

Q Conne Region Nordjy ﬂ

LAYERS INDICATORS GRAPHICS
CALCULATION MODULES : TR T o
LAYERS O NuTS D
[ O NUTS1 HEAT DENSITY TOTAL
o - ® NUTS 2
Buildings : T— %
Elements selecte 1 L NUTS 3 Heat demand total 5 879,96 GWh

[@FV.\I}]

~ HEAT DENSITY TOTAL Scale NUTS 2
() Hectare

e D)) (1 el Counted Cells 61 856 cells
CLEAR 1 ZONE
Heat density min 0,27 MWh/ha

Symbology
= 2 Heat density max 2 030,87 MWh/ha
=25 Mwh/ha
100 MWh/ha
H00 MW Average heat density 95,06 MWh/ha

1000 MWh/ha

2000 MWh/ha
5000 MWh/ha
>5000 MWh/ha

COOLING DENSITY TOTAL

Theoretical cooling needs total 293,36 GWh
HEAT DENSITY RESIDENTIAL SECTOR
HEAT DENSITY NON-RESIDENTIAL SECTOR Counted Cells 110 228 cells
| SRl e eI Cooling density min 0 MWh/ha
EEE
Cooling density max 102,22 MWh/ha
SymbOIOgy Average cooling density 2,66 MWh/ha
=><_10 MWh/ha
25 Mwh/ha o
50 Mwh/ha £ EXPORT
100 Mwh/ha ; =k - i
NN AN AN e 1 eaflet | Tiles @ Fari — Fari Nel nrme NAVTFN TamTnm Interman PR 1ISGS FAN NPS
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Gross Internal Area

A density of gross floor area for buildings per hectare of land

e N m—

: i = @ wutso | RESULTS
: " R f k k d NUTS1
mnl b ad = 19 E ) ’
- ; A \\ i | i sz | Overall
ol [ ] AN ; ’ \ ® NUTS3 |
Buildings = B a s < R 4 . s
L J i i & A G ] | Hectare r
¥ HEAT DENSITY TOTAL s oo T B . \( \ iz ) INDICATORS
Elements selected 1 £ % \1 v\ r 2| S
3 i U ® 0sM
LS ; 2 v A\
)/@)(®)4 Scale NS 3 e i \ R § satelite | [INZORIVINGGIY VALUE
HEAT DENSITY RESIDENTIAL SECTOR LI AEIRTS g N S A St
s | 3 SITY L
CLEAR 1 ZONE : G \ W
HEAT DENSITY NON-RESIDENTIAL SECTOR " ! aid | Dyrehaven N / f _
L $ 158 / i i Heat demand total 7 984.91 GWh/yr
COOLING DENSITY TOTAL o Y g b ! b i
: | AL e 1 ! ]
¥ GROSS FLOOR AREA TOTAL = : o : . 7 \ Counted Cells 10 930 cells
‘t- - \_ (el i F P “. i
S Y - L4 b ¢
e ? @ 3 HigE Y s M Heat density min 0.49 MWh/(ha*yr)
| & A\ “dre :a‘ 5 / i o
Symbology ; : L LD B : Heat density max 5 820.87 MWh/(ha*yr)
e
><ngum2’2’}ﬁ Average heat density 730.55 MWh/(ha*yr)
m. a
5000 m2/ha ~

10000 m2/ha : 3

15000 m2tha
20000 m2/ha
>-20000 m2fha

Gross floor area 67927 922.67 m?
g : Counted cel 11377 cel
: x ounted cells 1377 cells
Informations ool |t
L - \ 1 soihoim
Information on the layer can be found here 1 £ > 3 : Gross floor area density 5 970.64 m¥/ha
https://qgitlab.com/hotmaps//gfa_tot_curr_dens
ity/blob/master/README.md 3 - ? \
i ¢ : alieioa ¢ EXPORT INDICATOR
27 S
o, % 3
-/1 . L .' o a
4
GROSS FLOOR AREA RESIDENTIAL 153' :
S/
GROSS FLOOR AREA NON-RESIDENTIAL
BUILDING VOLUMES TOTAL o
=
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Excess heat

Industrial
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Potential for spare heat from industrial processes and plants

LAYERS @%

Qo <

Symbology
(3] 1 - 500000 tonsiyear
o] 500000 - 1000000 tonsiyear
Q 1000000 - 2000000 tans/year

2000000 - 2000000 tons/year
3000000 - 8693426 tons/year

% INDUSTRIAL SITES EXCESS HEAT

Symbology

[] INDUSTRIAL SITES COMPANY NAME

»~ INDUSTRIAL SITES SUBSECTOR
Qo

Symbology

Cemnent

Chemical industry

Glass

Iron and steel

Mon-ferrous metals
Mon-metallic mineral products
Other non-classified

Paper and printing

Refineries

Unknown

SEE>>BBEEE

® (

NUTS 2

} | ©nutss Qverall
{ 1 © a2 o
‘l . ) Hectare |
- =
K Elements selected £ |
osMm

f§ Scale Satelite
1] LOAD RESULTS -
CLEAR 1 ZONE ‘“\n\
~ Natuack Heat demand total
Elbhohien-
Wendlanid

Counted Cells

Gorzow V/igikopdliski Heat density min
Heat density max

Average heat density

intensive industries

industries
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excess heat potential [100°C -

excess heat potential [200°C -

excess heat potential [ > 500°C]

Total excess heat potential of energy-

P gl e RESULTS
! ) NUTS1

I INFORMATION VALUE

21 644.25 GWh/yr

12 cells

0.01 MWh/(ha*yr)

2 176.7 MWh/(ha*yr)

97.89 MWh/(ha*yr)

200°C] 235.9 GWh/yr

500°C] 753.98 GWh/yr
51.83 GWh/yr

1041.72 GWh/yr

CO: emissions of energy intensive 7 555003 t/yr
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Excess heat — Waste water

Potential for spare heat from industrial processes and plants

= y i » Hectare
: _ \h s T \ O . INDICATORS ~ GRAPHICS
R.E.S. Potential ¥ Elements selected . \‘tu@ ek A Y Vet ® T

@\ (¢ \ @_7_ ® oM [y
¥ WASTE WATER TREATMENT PLANTS - POWER k Scale ® e R (:)/ W @ ° B 1 SISl INFORMATION VALUE
\ \
LOAD RESULTS o h @ L8 .
@@ k . ] \ ve ° HEAT DENSITY TOTAL
i CLEAR 1 ZONE @® ° 4
L]

Symbology

Heat demand total 16 811.16 GWh/yr

< 250 kw ® : Pl _ ,”@;" TR

1‘@\ / Counted Cells 126 542 cells
250 - 500 kw &

®
500 - 1'000 kw '_'0 - i) @ g
i%qgo'oz&?‘) ki L ® ® B a P [/ : | ® \_Q@%/j Heat density min 0.07 MWh/(ha*yr)

#® Heat density max 4 171.37 MWh/(ha*yr)
¥ WASTE WATER TREATMENT PLANTS - CAPACITY / | o
eq © | |
L] . . 5 p
e 9@ ot K@ ' - J @?)Y Average heat density 132.85 MWh/(ha*yr)

poooe

@ /
i ewodzr@
godzkie

Eary? -‘ = ©/'/
v- =C e Re o ° t WASTE WATER TREATMENT PLANTS - POWER
Symbology N A @ ; iy
O, LS o ]
L ® T @) ‘ 7 A
o <100000 Person Equivalent ) G ] 3 @ @ n Average excess heat power from 174 331.18 kW
@  -2500000 Person Equivalent =10 ) . L 1 waste water treatment
@ = 1000000 Person Equivalant 650 @) ', \@, (o)
@ = 5000000 Person Equivalant 1 Te @ (@ @ j
@ = 11206250 Person Eguivalent e o] '- @ / L7 WASTE WATER TREATMENT PLANTS - CAPACITY
(?'[\. i ’l o " e o
N, ISVBmeskrr \ LY, | ° ] ° o _
e e @ Park ijobrd2omy \ OF-® o ° o Waste water treatment capacity 2705139 Person equivalent
AGRICULTURAL RESIDUES b @e X ) N NS caed ol ® 3 o
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RES potential

Agricultural residues (straws, prunings and residues from agro-industrial
processes), Livestock effluents (liquid and solid residues from breeding
pig, cattle, poultry)

LAYERS

POPULATION TOTAL

W BEd!

L.E.S. Potential — INDICATORS CRARHIe

’rJ
|7 INFORMATION VALUE
AGRICULTURAL RESIDUES

™" Potential from agricultural residues - maximum 1280.56 GWh/yr
resolution: NUTS3

Elements selected

WASTE WATER TREATMENT PLANTS - POWER Seal
Scale

WASTE WATER TREATMENT PLANTS - CAPACITY

~ AGRICULTURAL RESIDUES
©o

LOAD RESULTS

Symbology T
= 0-05F Potential from livestock effluents - maximum 1150 GWh/y
=== 05-2F
mm 2-100F] resolution: NUTS3

~ LIVESTOCK EFFLUENTS
Qoo

EXPORT INDICATOR

Symbology
c— 0,0-05P
—3 05-1.0P
== 10-25P
mmm 25-50P
m 50-10,3P

FOREST RESIDUES
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RES potential cont.

Forest residues, Municipal solid waste

INDICATORS GRAPHICS

' £
R.E.S. Potential - Elements selected v[@ .

% L 2 i
h b e ) { o Srn e e
! / , % % ® osm -
WASTE WATER TREATMENT PLANTS - POWER Scale 7 ~ - P 3 b S Satellite INFORMATION VALUE
TOTAL

WASTE WATER TREATMENT PLANTS - CAPACITY LOAT SIS LN MAIOESY JUEIE Sty S UEAT DENSTY
CLEAR 1 ZONE B
AGRICULTURAL RESIDUES et
Heat demand total 3705.92 GWh/yr
LIVESTOCK EFFLUENTS
% FOREST RESIDUES Counted Cells 69 622 cells
e @ @ Heat density min 0.01 MWh/(ha*yr)
Symbology Heat density max 1 694.67 MWh/(ha*yr)
2 Mwhjyear - J{ha*yr)
3 Mwhiyear Average heat density 53.23 MWh/(ha*yr)
4 MWhjyear
ﬁi ngZ? T RESIDUES
! Average potential from forest 6 MWh/(ha/yr)
MUNICIPAL SOLID WASTE resdiues
WIND POTENTIAL AT 50 METERS
i Potential from forest resdiues 5010.12 GWh/yr
SOLAR RADIATION ON BUILDING FOOTPRINT 2 . r ; A, : Kirklarell
. Kirklareii
GEOTHERMAL POTENTIAL HEAT CONDUCTIVITY ourited cols 835070 cele
POPULATION TOTAL 20200 2 ) N
Seale NUTS 2 EPTLEEN © sstelite 4 INFORMATION VALUE
. i
R.E.S. Potential — Hoaw a3 \ MUNICIPAL SOLID WASTE
)
WASTE WATER TREATMENT PLANTS - POWER ~_ — Ba.Cora Mgk ”*““tjﬂ Potential from Waste - maximum resolution: 2.78 GWh/yr
B — NSNS UpHa lopa f NUTS3

WASTE WATER TREATMENT PLANTS - CAPACITY Kosoval/

"“‘—/\\_\ ‘ - goricy Kdsovoy Gilan S~
AGRICULTURAL RESIDUES L—" \) sGjshout | f

Ferizaj

EXPORT INDICATOR

LIVESTOCK EFFLUENTS

Shaipéria veriore

\ Lezhe
|

FOREST RESIDUES

N ICIPAL SOLID WASTE

focrusap . CesepHa

Knueso  Makeporin)a
° | CTRypniE
~

Tirané Kanagapun®
B MeAozonucky
e ® @ Shaioele gendror pezuon
'y buTopa
Lushrle oo
Fiero “Roskovec
Symbology | Shaipéria
Shgiperia jugore
—=3 0.0-05F
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=== 10-50F B
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RES potential cont.

Wind speed, Solar radiation, Geothermal heat conductivity potential

A\ _ " e 210 12 - S0 @ YD uverall
¥ WIND POTENTIAL AT 50 METERS ® an : b i nutsa [
, ~ (Y : i ! Z LAu2
@ I L : AL v i~ L\ Hectare
= B o iy | ey INDICATORS GRAPHICS
e . \ T

j Elem
®osM =

Symbology I y A EERIEN N INFORMATION VALUE
=<0 [mss] J . ) Nl \“‘ ) SOLAR RADIATION ON BUILDING FOOTPRINT
1 [m/fs] . ) 4 ”
3 [mfs] = oy
S [m/s] Average solar radiation 1 686.14 kWh/(m?*yr)
=8 [mis]
Minimum solar radiation 1601.13 kWh/(m?*yr)
W SOLAR RADIATION ON BUILDING FOOTPRINT
Maximum solar radiation 1 805.3 kWh/(m?2*yr)
Qo ¢
Counted cells 22137 cells
Symbology
Restricted solar thermal potential 167 966.91 GWh/y
1000 kwh/m2 e
1100 kwh/m2 estimate (5%)
1200 kwh/m2
1300 kWh/m2 D EGT _ -
1500 kwh/m2 '
1700 kWh/m2
I1700 kwh/m2 Average wind speed 2.45m/s
¥ GEOTHERMAL POTENTIAL HEAT CONDUCTIVITY Maximum wind speed 11.52m/s
e @ Minimum wind speed 0.31m/s
Sym bology Counted cells 3169 382 cells
07 WimK . R -
== 0.3 Wk 3 RLOEArEEhE
— 0.9 W/mK
== i\l'vmfnk Average heat conductivity 71.5 W/mK
1. 2W/mkK
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Project DeCarb

results and next steps

*  The SWOT provided a thorough overview of
the strengths and weaknesses regarding
energy resources and also emphasized a
diversity in environmental, social and
economic conditions across all investigated
locations.

* The findings increased the awareness among
local authorities helping them to prioritise
the adoption of alternative and diversified
growth trajectories in the decarbonisation of
the economies.

*  The SWOT analysis is being used in
developing the main deliverable: Energy
Action Plans which will address policy
instruments on territorial needs and
decarbonisation pathways.
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