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Climate Actions at Local Level




Pernon 3nnanm:

Tema:

o OO6craHoBKa

[TapHuKoOBBIE ra3bl

[Tonutuka

[InanupoBanue

e  Mynununamuret Coapon
[InanupoBanue

[TpunIUTIBI

[Tpumep Guorasa

[Ipumep GeperoBbIX BETPSIHBIX MEbHUIL
[Ipumep COTHEYHOTO OTOIUICHUS
[Ipoumep oTomieHUs Ha 1IEeTe

Region Zealand

Experience of Region Zealand

Topic:

* Background
- Greenhouse gasses
- Policies
- Planning activities

¢ Solred Municipality
- Planning activities
- principles
- example biogas
- example onshore windmills
- example solar heating
- example small district heating
on straw

Regjon
> Zealand
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YPpOBEHb MAPHUKOBBIX
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Bo3o0HoB/1sIEMBIE
HCTOYHUKH IHEPTHUH:
No/IePKUBAKOIIAS
MOJIMTHKA U ILIaH

Renewable energy: Supporting policies & action plans

Abbreviations:
RE: Renewable energy
GHG: Greenhouse gas

R —

| ]

]| 100% RE energy 2050

DK e e er o | | ———— | Etand Hoat from RE in 2035

Base year 2010 | | { Phase out o coal 2030
“ GHG =40%, 2020
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1990 2000 2010 2020 2030 2040 2050

IIpuopuTeTsl U BO3MOKHOE

pa3sBUTHE
[Iporno3sr Eneprernueckoro
Arenctsa 2050 rox (54%
eJIeKTpUUeCcTBa OCHOBaHHO Ha BUD B
2020)

Priorities and expected development
Energy Agency projections to the year 2025 (54% electricity based on RE in 2020)

Priorities up to 2020

Renewable energy sources in gross energy consumption (P])

250 Other - 5P|
Windpower

200 More wind - 19 PJ
Biogas

150 More biogas - 14 PJ
Biofuels

100 ; More biofuel - § P] g

50 - - z Waood and straw
= Large powerplant - 14 PJ
’ Waste

1930 1935 2000 2005 2010 2015 2020 2025

Sources: Danmarks Energifremskrivning, april 2011, Energistyrelsen




JHeprocHadKeHue

N3meHeHust B SHEPTeTUYECKUX pecypcax
Menbiie HedTH, 60JIbIIIE HATYPATIBLHOTO raza
BozobHoBsiemas sHeprus

[IpobGnema yMeHbIIEHHUS TAPHUKOBBIX Ta30B C
1992 rona

Bonbiie BO300HOBIISIEMBIX HCTOUYHUKOB K 2020

Energy supply

- Change in energy sources
- Less oil, more natural gas
- More renewable energy
- Carbon reduction has been
an issue since 1992
- More renewable towards 2020
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Figure 12 Trends in Danish gross ensrgy consumpdon [1972-2004), Soreign air and ssa
camiage is nolinduded.
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Bo3o0HoB/IsIeMasi JHePIUsl B perUoHe

3u1aHna
[ToTeHunan K KCTIONH30BAHUIO OHOMACCHI U
BETPSHOW DHEPTUU

Renewable energy in Zealand

Potential for expansion of biomass and wind power

25.000.000

20.000.000

15.000.000

10.000.000

5.000.000

MORE RES:

- wood 0.6 mio MWh

- straw: 1.1 mio MWh

- biogas: 1.0 mio MWh
- Wind: 2.2 mio MWh

| Energy consumption
21,7 mio MWh

Transport 3 2"}'.; .—
RE-energy pro-
duction i 2020
10.4 mio MWh

RE-energy
production
5.5 mio MWh




MecTHBIN IJIAH AeMCTBUH B 00J1aCTH Viscal Bctian plin x
JHCPICTUuKN .
P Local Energy Action Plans 9 —
What are we doing? KalundborgT ~ [TEkPd
e MectHait KnumaTnueckuii miaH _ > & [
e  MecTHBIN SHEPreTUYECKUH IUIaH IEUCTBUN - Local Climate P"j‘“s m%z LEAP
[1nan neicTBUiA 1J15 BO30OHOBIAEMON SHEPTUN = Local energy action plans(LEAF) SRl L
¢ A A p - Sustainable energy action plans * Yy N 'l
(SEAP) SIaqetse‘fr_,..—-‘ -
-Energy-system-approach LEAR 3 [Ste| S0
JHeprus- CUCTeMAa- MOAX0/ (& ey }mn-)
Energy Energy Enduse of e ‘ﬂ_ = |
sources technologies energy -
DHepreTuye TexHonoruu Koneunoe e e e 2 Ao
CKUue HCIIOJIB30Ba- CNergy sources ctficieney in the end use w?ﬁ)
PECYPCHI HUE SHEPTUU
Optimizing the three sub-systems
3amena Ha BUD VY nyumenHas DHeprocbepexeHue of the energy systems
DddexTuBHOCTD

OnTumu3zanuu TPEX NOACUCTEM IHEPIOCUCTEMDbI




IMakT Mbpos

CrpemiieHre K MECTHOM YCTOMYHMBOM DHEPrETUKE

ITakt M»>poB sBISIETCA OCHOBHBIM EBpOmnencKum
HalpaBjI€HUEM, BKJIIOYAIONIMNA B ce€0sl MECTHbIE U
pErMOHAJIBHBIE  BJIACTH, a TakKXke JO0OpPOBOJIBHO

BOBJICUCHHBIE auna , ISt yBeJICUEHUS
sHeprodhPEeKTUBHOCTH U UCcToNb30BaHuss BUD Ha ux
tepputopusix. CTOPOHBI 3akmounBIIMe  [lakT

00s13aHbIl TPUHATH W  YMEHBIICHUTh  BBIOPOCHI
napHukoBbix raszoB Ha 20% x 2020 romy B
EBponerickom Coro3e.

CTOpoHBI 3aKJIKYUBIINE 10T OBOP:
4,418 ropo10B 1 MYHUIIUIIAJIUTETOB

Oomiee uncJio:
160 mmua. Kurenent ([0, K

Lecal action plan

SEAP

Qau Covenant of Mayors

_LT Committed to local sustainable energy

A

i

The Covenant of Mayors is the mainstream
European movement involving local and
regional authorities, voluntarily committing
to increasing energy efficiency and use of
renewable energy sources on their territo-
ries. By their commitment, Covenant sig-
natories aim to meet and exceed the
European Union 20% CO; reduction
objective by 2020.

Signatories
4,418 Cities and municipalities

Covering in all
169 mio inhabitants (35% of EU)

CAPAC

ITY




IToTeHIMAaJ MEeCTHOTO
JHEPreTUYeCKOro MmjiaHa

Potentials in Local Action Plan
Solred Municipality

1 kT g, B

ECLRAC NOMMING TRKUTEK & BUINTSTRATI 04

Varmeforsyning iht. BBR og
varmebehovsmodel

Klimaplan for Solrgd Kommune
2010-2025

l. % Kommuna
Varma-lorsyningsplan

&va Strand - E E i

Strand
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JIMaepcTBo B MECTHOM
JHEPreTUuKe

Or OTOIUTEITBLHOTO JIaHa -—-
Knmnumarnueckuii Ilman neiicTBuii --- K
MIPOEKTY OMOTAa30BOM yCTAaHOBKHU

Local energy leadership
From Heating plan — Climate action Plan / SEAP — To the biogas project

SOLADD KGMMUNE TEAM NIl

Solrgd Kommunes Varmeplan
2008 - 2012

GOLRRD KOMMIURE | TFKYTSK ARUTIETRATT N

Klimaplan for Solred Kommune
2010-2025

SOLRAD MOMMUNE [ TECRISE ADMINTSTRATION

Udnyttelse af tang oq restprodulkter
til produktion af biogas

FASE T FORUNDERSEGILS E




I eJJOCTHBIN WM CUCTEMHBIN MOAXO0/
[ImannpoBaHne — 4 BaKHBIX [Iara

4 wmaza:

« JHepreTuyeckui 6asaHc s UACHTUDUKALINH
KOJI-Ba U MPOUCXOXKJICHHS TAPHUKOBBIX I'a30B

« IIpoexTpoBaHue BHIOPOCOB MAPHUKOBBIX Ta30B

« HWnentudukarus BO3MOKHOCTEH IsI YMEHBITICHUS
BBIOPOCOB MAPHUKOBBIX T'a30B

o Co3maTh KJIMMATHYECKUH IIJIAH JelCTBUH

Holistic or systemic approach:
Planning - Four important steps

Four steps:

- Energy balance to identify the amount
and the origin of the greenhouse gasses

- Projection of the emission of the
greenhouse gasses - to create a baseline

- Identification of opportunities for
reduction of greenhouse gasses

- Establish an climate action plan

Lolland

L
Z Guldborgsun




JHepreTUYeCKMil 0aJanc

DHep-uii 0anaHc = BCS MPOU3BOJACTBEHHAS 1IEMOYKA

Pecypchl TexHomoruu

DOHepreTuyeckas 1enb :
3 nooxooa u oeiicmeus
1. I3menenue pecypcos
2. bonee a¢dexTuBHOE MpeoOpazoBaHue yriepoaa

3. DHeprocOepexxeHue

Energy balance

Energy balance = the whole pro-

duction chain:
Energy | __| Convertion
sources technolo zy

Energy-chain

- The three approaches & opportunities

e ¥

Three approaches:

(1) change of sources: RES

(2) more efficient and carbon
efficient conversion

(3) savings in end-use

Reduction of
greenhouse gasses

Energy Energy Enduse of
sources technologies energy
Change to RES- Improved Energy saving
energy sources efficiency in the end use

T —

e ——




ba3oBas JiuHuA
IToaxox K DHEPreTUYECKOU CUC-Me

4 cmynenu:

NupuBuayajibHoe noTpedieHue JHEPTun
Oronenue
KoaphuuusHT TOIIMBHBIX BRIOPOCOB

Oo0miee oTornieHue
Pantonnoe ororuienue
DKojorudeckas aeKiapanus

DJIeKTPUYECTBO
Cuc-ma 37eKTprUIecTBa B peruoHe 3uiaH/]
DKoJornyeckas JeKjiapanus

Tpaucnopr
JlesITenbHOCTH U BUABI TPAHCIIOPTA
KoaphuumsHT TOMIMBHBIX BRIOPOCOB

Baseline
Energy system approach

Four areas:

(1) Individual energy consumption
Heating,
Fuel-specific emission factors

(2) Collective heating

District heating - VEKS
Environmental declaration

(3) Electricity
The Zealand electricity system
Environmental declaration

(4) Transportation

Activities and modes of transport
Fuel-specific emission factors

VARME

Samlet varmeforbrug (brutto):
-Fjermvarme
“Naturgas-KV
-Centralvame/naturgas
~Centralvamne/ol iefyr
El-varme
Varmepumper, m.v.

8311
91
15.565
10.940
5.819
589

Samlet drivhusgas-emission - varme:

42116

ELEKTRICITET
Samlet el-forbrug:
~Husholdningar
Industri
-Landbrug
-Handel og service
~Offentlige anleg, m.v.

19.390
5539
1.889

11.392
B.787

Samiet drivh - elektricitet!

46.997

TRANSPORT
Samlet transport angivet | 1.000 person.k
-Knallart, MC
-Personbller
«Varahi lar
-Lastblier
-Offentlly transport

3
krd L
4.194
931

Samliet dr

44.934

ANDRE SEKTORER
-Landbrug (dannelse af lattergas, m. v.)
-Affald (methan-dannelss, m. v)
-Optag/frigrivelse af €O, (LULLICF)

6.726
4889
<1838

Lalt drivhusgas-emission




Opportunities for reduction - in general

B03M0KHOCTH YMeHbIIIEHHSI B . .
Reduction of greenhouse gas emission e
eqaucton in:

o0Imem
- heating - 23%

Total emission reduction from 2007-2025 B
- electricity - 14%
- transport - 18%

YMeHblIICHNE BBI6pOCOB IMaPpHHUKOBBIX I'da30B
161.700 64.900

133.900 ® Heating
@ Electricity
. Transport
24.000 -46% | -55% @ GHG left
. 72.800

2007 2025 Reduction within External Greenhouse gas
Baseline Baseline the municipallity reduction In 2025




KanmaTnueckuii mjiaH aecTBum

YMeHblIeHHE B KOPOTKHUIA cpoK K (2014),
JJINTEJbHBINA CPOK (2025)
Oronenue
DJIEKTPHUUYECTBO
Tpancriopt

Solred Climate action plan

The climate action plan

Reduction in short (2014) and long term (2025)
- Heating

- Electricity

- Transport

140.000

120.000

&0 0o

40,000

180.000 |

160.000

100,000 |

€0.000

20.000 1

|

Reduction of Greenhouse gasses

,,"——

T 49% - 55% T

2005 2007 2008 2009 2040 2011 2012 3043 3014 20L5 201G 3017 2018 201% 3020 2021 3023 2023 2034

The whole action plan

Sector GHG reduction Specific projects

e
—| Heat savings |——| |
|
L ]
___l:l
A ]
S
L[ More RES in DiH. [—] |
I
{ Electricity saving ‘__| |
(st S
LI More RESI etect. |—| |
]

—| From car to tram/bus|—1—
u I
[ Transport || [tmprove traines ||| |
s
]
Pl
]




[pumep- OToniieHue

Curyanus ceiyac:

Coxkparienue BEIOPOCOB MAPHUKOBBIX Ta30B,
BO3MO>KHOCTH:

54% : ¢ 41,700 Tonn o 18,400

66% : BO3MOHO yMeHbllieHue ¢ 56,600 ToHH 10
18,400

YMeHbIIEHNE TPOU3BOINATCS IO BCEX DHE-0N
LIEIIOYKE.

Example - The heating sector

Actual situation
GHG reduction opportunities:
- 54%: from 41,700 tons to 18,400 tons

- 66 %: from expected increase to 56,600

to 18,400 tons

Actual heating system

Individual natural gas heating
Matural gas, heat from CHP
District heating

Heatpump

Individual heating, cil
Electricity heating

socno0

Heating sector

The reduction is created
in the whole energy

chain
T he three opportunities
/ greenhoxe gasses
Energy Enetgy Enduse of
sourCes technologies energy
Change o FES Tm provred Energy saving

ENETEY SOTes efficiency inthe endwse

56.600 31.100

41.700

2007 2025 Reductian within Exwcrnal Groenhouse girsses
Maseling Raseling the municipality reductions in 2025

-6b%




Tlian neficTBHIl — NpUMep- OTOILIeHHe The action plan - example - The heating sector
Short term reduction: from 41.700 tons to 34.000 tons

KopoTkuii cpok : ¢ 41,700 10 34,000 Long term reduction: from 41.700 tons to 19.200 tons
JaurenbHbli cpok : 41,700 xo 19,200 Sector GHG_I;guction Specific projects
INIaves

Heat savings in district
heating areas

- | Heat savings outaide district
_| Heat savings heating areas

Extra requirement for newar
buildings

Change to district heating
in district heating areas

Expansion of

|
|
_| _-I distniot heating areas |
New heat suppl l—
EReY __I Change to renswable energy

cutside district heating areas

Biogas plant with heat and
combined heat & power

= More renewable ensrgy in the
_| More RES in DH | central DH-system




IIpumep - buora3s
200,000 ToHH OHMOMAacCCHI

I
® r—
The biogas -
200.000 tons biomass ., " - |
v

WSBEELED . =

——,

Moterfgararatar

F
magas L

Kondensyand

3

Flerrvarme

Algassat
alomzsse B

NCLREID KIWRLRY TRERIS D G

VVM-redegarelse - Solred biogasanl=g

FTARIFRTRS AF RIASASAULTE WT0 SMARETH & L2537 11007 SWPNAYT

Left over
CP Kelco

Seaweed
From Solrad,
K@ge & Greve

Livestock
Slurry from
agriculture

Other
Other resi-
dues

Electricity
to national
Biogas : grid
Plant Combined
Three oppor- heat & power
tunities: Gas engine
-Use at CP |
Kelco Surplus
- to M.gas grid heat
=EH R to the WEKS
Left over Substitution
Mutrients to Fossil based
farming nutrients




Ilenmouka MoCTaBOK HA CTAHIHUIO

3 rJIaBHBIX UCTOYHHKA

The the supply chain to the plant

Three main sources

The supply chain
Livestock
Manure from  je——
agriculwire
Biogas
Left over — Plant
CF Kelco Three oppaor-
= wnities:
-usze at CP
Seaweed Kelco
From Solrgd, = - to M.gas grid
K@ge & Greve -CHF
Other
Qther resi-
dues

Ressource - potentials
Yearly amount of biogas feedstodk - expected
use and total potential

140,000 114,800 tons
107,000 tons

105.000
70.000 ]
40,000 tons

35.000 -

]

Seeweed ete CP Keloo Agrioulture

B Total potential - 262,000 tons
Expected used - 154,300 tons




YnoopeHue u3 ceJIbLCKOI0

X031l CTBA
[IpumepHas cymma

Manure from agriculture

Estimated amount

. s, . Tahy A 'ﬂ*""\
= " S AE fst andshy
N 7 0 | N
Vor Frue Rdeorand
51.900 " ; .
foms = - s < ¢ 4 L
% o 8 . .
- - . . .
— L
.
+| 39.200 |0
tons #
= a
BY o
L) - ]
26500 | *
lons s [ |
y Al + [Solrad Strand
.o gL |
. o
Shangw
o Bhrup o

o Eby
.

\ ; ) e )
1 _— —
Nofg Daltry” ”J.\--'.rqrrj t
- -
h | Manure broken down from distance of the
proposed plant of 5 km, 10 km & 15 km
P9 [ Cattle manure

| Pig manure \'\—{.mbv ’
™ . J P

Estimated
biogas production

Methane: 5.4 mio. m3
~ Biogas: 9.0 mio m3

Seaweed etc
M mManure
[l CPKelco leftover




IpenmymecTsa Onora3oBoi Benefit from the biogas plant

CTAaHIIUH Win-win situation
BozoOHoBnsiemast 3-us u ... Renewable energy and .....
MecTHbBIE IPEHMYIIIECTBA OT CTAHIMH : Local benefits form the biogas plant:
. - Odors: Solve problems with odors from seaweed & algae by
> - Climate: Contribution to solve the climate problem: Using
BOZIOpOCIICH seaweed and organic waste from Kelco in a biogas plant
Kaumar : Pemmenne xmmmMaTuyeckux HpO6J‘[eM : will contribute to reduce the use of fossil fuels in the energy
o 6 o consumption in the area
HUCIIOJIb30BAHUEC BOAOPOCIICH U Opr'. YIOOPCHUN - Nutrients: Contributing to selve problems with marine pollution.
"3 KGJ'H)I_[O Ha OMorasoBoil CTAHIIUU MOYKET Remowing the seaweed of the Kege Bay will diminish the load
of nutrients, which today is a major problem of the aquatic
YECHBIIUTD MCIIOJIb30BAHUC MCKOIIACMOI'O envirenment

- Fertilizer: Contribute to useful nutrients. From the biogas plant

TOIIABA. comes in addition to biogas also some residues, which can be
IIuTaTeanbHbBIC Be-Ba: Penieaue HpO6HeM C used for fertilizer designed to replace chemical fertilizer.
MOPCKHUM 3arpsi3HEHUEM. Company benefits form the biogas plant: -
YZ[()ﬁpeHI/Iﬂ' Crioco6CTBOBATH YBEJICYEHHIO - Both Kelco and VEKS will benefit from use of more renewable energy, because of the restrictions caused by COz
o allowances and energy taxation
y,[[06peHI/II/I. - And both companies will of course also benefit from community reputation from their contribution to
mitigate the sreenhouse gasses

IIpenmymecTBa 1151 KOMIIAHUMA:

O6e xomnanuu Kelco u VEKS 6ynyt umers
MPEUMYIIECTBA B UCIOJIb30BaHUU BO), B CBA3M ¢
3ammpeTon Ha BRIOPOCH MTAPHUKOBBIX Ta30B U
HAJIOTa Ha HEPTHUIO

Bricokas penyTtaius B 0OLIECTBE 32 BKJIaJ B
YMEHBUICHUSI TAPHUKOBBIX ra30B




MN30bITOK TEIVIa B PErMOHAJILHO-
pailoHOM OTOIICHUH

urplus heat to re

- VEKS district heating supply
area including Solred District 3":3-1_,
heating area

lonal dlstrlct heatm

B Combined heat and power

A Waste incineration - CHP =
== Transmisslon network
@ VEKS district heating supply area
@ Central Copenhagen supply area
@ Northwest Copenhagen supply area
- District heating on steam

S
L] 5km.




JHEProcHadKeHue —
JIOKAJIN3UPOBAHHASA
JHepreTuYecKasi CHCTeMa

CtpykTypa AEUESHTPATU3UPOBAHHOTO
npousBojicTBa ¢ 1980-ro roga 1o Hammx aHEH

Energy supply - localized energy systems
- Decentralized production structure
from 1980s to today




JHepreTu4ecKas cucremMa-
K0J1€0aHUS MCTOYHUKOB

Pa3ButHe coBEpIIEHHO HOBOM 3H-0U
cucteMbl B peruoHe 3wian ([lanust)

Energy system - Fluctuating sources

Development of an entirely new energy system in Region Zealand (Denmark)

Unpredictable | .
energy sources |

wind power
Predictable
energy sources
Reliable Unreliable

energy sources energy sources




Berpsinasi JHeprus u

norpedJ/ieHUE JJIEKTPUUYECTBA
SuBapp 2012

Windpower and electricity consumption

January 2012

o

Anden kifde
B Vindmalleproduktion

Vestdanske elsystem (Jylland m.v)

Elektricitetiorbrug sims tor time i jsnuar maned 2012 | det vest2anske energisystem ([ylland v}

é-zlstdanske elsystem (Sjeelland m.v.)

Elelericitetiorbrug time tor tims i jgnuar maned 2012 | det pstdanske encrgisystom (Sjmlland moe)




Berpsinasi JHeprus u
norpedjaeHune
jiekTpudectsa 2020

[TpubnusurensHO

Windpower and electricity consumption 2020

Estimated

Eoalid]

eecicd)

- Vindmeleproduktion
B Anden forsyning

@stdanske elsystem med fordoblet vindkapacitet (Sj=lland m.v)
Fra 750 MW til 2.250 MW - Ca. 70% af elforsyningen)

I - - w = 4 | -2

Elck\.ricil.cllurbmg ume lor me i jimul rrdned 2012 § de ostdanske energispslerm, amregnel med slerrs rindkapauch ISaelland mop

@stdanske elsystem - overskud og underskud ag vindkraft (Sjeelland m.v.)

Elekiriviteifuartorig tirne R tiene i e mened 2002 1 e petdanslo: o gisgsiom, omesgne sl staere vindlapazites (Sjelband o)




Berpsinast JHeprusa u
norpeodJieHue

ekTpuyecrsa 2020
[Tpubmm3uTesHO

Windpower and electricity consumption 2020

Estimated

New onshore windmills (Nestved & Kalundborg)

V".ldn.lﬂ“er Vindmuller Gude land- I Typiske vielser lor .
Region Sjzlland med for ringe | moller kystnzre vindmoller |
vdelser ydelser ——— -
11 " | Shagelse Guidbory Lolaod
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0
1000 |

n r / &
Disse meller vil -
Only onshore typisk blive udskiftet Yield hours/year

2.000 annn 4.000




IianupoBanue 0eperoBbIxX
BETPSHbBIX MEJIbLHUII

Planning of onshore windmills - Havdrup

Rode linjer markerer en beregnet
stajbelastning pé 44/42 dB(A).
BIZ linjar markerer en beregriet stej-
belastring pd 30/37 dB(A).
Orange linje markerer afstanden
4 x totalhsjden fra melletirnene.




Bo3oOHoBJIsIEMast JHeprus AJIs1
OTOIJICHUSA

BapuaHTsl nocrasku:
OO0mas mocraBka

o llenrpanpHas cucrema- bmomacca

o JleneHnTpanu3zoBaHHas cCUCTEMA —
Omomacca,TX0Ibl

o Pacnpenenenue Terna- 6Guomacca

o CocenHue OTONMUTENBHBIE CTAHIIUH-
ouomacca, CoJlHeUHas 3-9

o T'eoTepmanbHas- cpencTBa MPOU3BOJICTBA U
XpaHCHUS

e buoras

NuauBuayaibHas MOCTABKA:

o bBuo-koTIBI- CONOMa, APEeBECHAsE CTPYIKKA

o bBuora3oBbie-KOTIIBI- OHOTa3
pacmpoCTpaHsIeTCs MO ra30BOM CETH

o Temno-Hacocs! — (mouBa/ Bojia,BO3ayX/ BOJA,
BO3/TyX/ BO3/YX)

Renewable energy for heating

Supply options:

Collective supply options
- Central CHP systems - biomass

- Decentralised CHP system - biomass, waste
- Dlstrlbuted heat productlon blomass_CHP

-.(jeothermal . productlon famhty and storage

- Biogas

Individual supply options:

- Biobiolers - wood pellets, wood chips, straw
pellets, straw

- Biogas boiler - biogas distrubuted on the natu-
ral gas network , treeflis, halmpiller, halm

- Heat Pumps - (soil / water, air / water, air / air)

Ornesedet, Havdrup




Cocennssi oTonUTEIbHASA Neighbour heating plant GI. Havdrup

CTaHIIUudA Straw district heating
PatioHO€E OoTOIIEHHE HA COJIOME




Cocenuas oTonuTeJIbLHASA

CTaHIIUA
0630p:
OToruieHre TPOUCXOTUT 3a CUET COJIOMBI

Huxakoro npuHy IuTeI5HOTO COTPY/IHUYECTBA-
paiionHoe otorieHue Ha 10% pnemiesnie uem
He(Th, €JIEK-BO U HATYPaJIbHBIN Ta3, B
3aCHMOCTH OT pa3Mepa U TpeOOBaHMH IS
OTOILICHHS.

OTtonuTrenpHas CTAaHIUS PACIIONOKEHA B
MECTHOH 3KO-(epMe U YIIPABIISICTCS MECTHOM
paliOHHOW CTaHUHEH.

Neighbour heating plant

Gl. Havdrup
Overview:

Buildings to be connected a small di-
strict heating systems based on straw

No mandatory connection, only »con-
nection-desire« - DH is approx. 10%
cheaper than oil, electricity and na-
turalgas heating, however, depending
on size and heat requirements

The heating plant placed in a local
eco-farm and operated by the local
district heating plant »Solrad Fjern-
varmeveerk a.m.b.a.x




COCCI{HHH OTOIIUTC/IbHAaA CTAHIIUA
OrpoMHBIi NOTEHUIKAN JIs1 TOCTPOMKH MaJIEHbKOM
craHuuu B 30He IV.

IIpenmymecrna:

Hcnonp3oBanue mecTHOM Ouomaccs : 300 ToHH
COJIOMBI B TOJT

Hukakux BeiOpocoB CO2 mpu CKUTAHUHM COTTOMBI
OcraTku niepepadaThIBAIOTCS: TIETIEN BO3BPBIIACTCS
bepmepam, KOTOpBIC JaBau COJIOMY
[To3BosMTENIBHOE OTOIJIEHUE: O0IIIee OTOIICHUE Ha

COJIOME JICIIIEBIIC, YeM EJIEKTpUUECKOe U He(PTIHHOE.

OTtoruteHre Ha COJIOME CTa0MIIBbHOE CHAOKEHME
Temina
BrIcokas orieHKa HMyIIECTBa

Solrad - Example 4 - heating plant

Neighbour heating plant

Significant potentials in the so-called zone IV for the
establishment of small plant

The benefits:

¢ Uses local biomass: 300 tons of straw annually.

e There are no CO2 emissions by burning straw -
CO2 neutral

¢ The residue is recycled: ashes to be returned to the
farmers who supplied the straw

¢ Affordable heating: Collective straw heating (DH)
is cheaper than electric heating and oil burner.

¢ High security of supply - straw heat is a safe and
stable heat supply

¢ Higher property valuation




Ienbl

Prices

Energiforbrug  Energipriser

Varme- Brander Eftersyn Afdrag pd Samlet \

. m;:m:m _Hn udgift

23000 805| 2000

i
:Ef

; 1
@g T .
ter 8,25 ko /liter

¥ 23.000" 805" 2.000

"!:""!"‘11""1'_'

coooooooo
oaooooaalon

:

9.871 i

9.871 |

Effektivitet BO%: 21,3

Varmepumpe
Udgifter inkl. moms
| Ombygninger

Investering, jordvarme
Eludgifter

(FiF

__ Arfigt serviceeftersyn

Samlede 3riige udgifter




[L1an neiicTBuHii - Overview

pe3yJbTaThl

161700

The action plan - results

161.700 64.900
=
Reduktion 91%
| - 59.080 tons CO3

8.520

The reduction

2025 Reduktioner Eksterne Drivhusgas
Baseline i kemmunen reduktioner i 2025




Cyocuaumn

Hosas [laTtckas sHepreTnueckas noJamuTuka

Subsidies - Premium
The new Danish energy policy

150.0
@ire per kwh (1,50 Danish kroener)

SPTC 2

0\ -
45,":} e °~§§
oyse *%

a5,

sl G

s00

wrls

Binenergy Pramotion

Heat
No
subsidies

* Baltic Sea Region

Programing 2007 201}

Wind Wind
onshore offshore
Lowest/Highest

Thermal
power
plant

Biogas

Marlket price

* Average market market
price in 2012 on the
spot market:

27.95 ere / KWh

Preminm as a % of
1 whole puymenl




