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TDEHOOHQYHU]JHLFKQLV

7DE
7DE
7DE
7DE
7DE
7DE
7DE

7DE

7DE
7DE

7DE

7DE
7DE
7DE
7DE

7DE
7DE
7DE
7DE

$XIOLVWXQJ GHU [XJHK|ULJHQ 2UWV.WHLOH.2UWVEKDIWHQ.$UHQGVHH
'DWHQHUIDVVXQJ XQG +RFKUHEKQXQJVIDNWRUHQ. ..o,
BPUHFKQXQIE (PLVVLRQVIDNWRUHQ.GHU..LUPHW.ULIHU. ..cccovennenn..
(UPLWWOXQJ GHV JHZLFKWHWHQ 3ULPIUHQHUJLHIDNWRUY..GHV 3URMHNWJ
(UPLWWOXQJPENVLENQHQ EHL HLQHU :IlUPHEHGDUIVDEGHENXQJ GXUFK 6RO
hEHUVLFKW GHU EHWUDFKW.HWH.Q.%LRPDV.Y.HTXHOQHQ. oo,

=XVDPPHQIDVVXQJ GHV %LRPDVVHSRWHQW LHJAH\Q GF BBEsNUSB LY YRQ NP X
(1%,2((5,1** 0%+ > @ () B5 > @ ( PL5> LD )

hEHUVLFKW GHU LP 8PIHOG YRUKDQGHQ XQmJHHSQRBRWHQ@%LRIJDVDQODJH
)s5('(5.,1* > @ e e e e e e e e ——aaeeeeeet— e aaeetet— i aaaraaraa_

=XVDPPHQVWHOOXQJ GHU YRUOLHJHQGH QWX EVMWDMGR.JHRORJIJLVFKHQ .+
%RKUSURILO GHW B@REUKBPBELY OXVFKHOQNDION >($%86 &, %7

(LQVSDUXQJ(PQV&2ZRQHQ GHV 3URMHNWJIHELHWHY GXUMEKLEHHQ $XVEDX HUC
-H 5BRKUGXUFKPHVVHU ]X YHUOHJHQGH.5RKUO.LQIH oo,
$QIDKO GHU *HEIXGH MH. K UXSSHioeieeeeeeeeeeeseeeeeeseeseeseeseeseeseeseessesseseesne

(UPLWWOXQIPENVYLENHQ VRZLH GHV JHZLFKWHWHQ 3ULPIUHQHUJLHIDNWR
STUPHY HUVY RUIX Qe

,QYHVW XWICRQUWDW]LQYHVWLWLRQVNRVWHQ..JUXSSLHUW..QDEK .RVWHQJUX
JLINRVWHQHUPLWWOXQJ DOV SUR]JHQWXKD®H..$QWH.LOH.GHU...QYHVWLWLRQ
%HUFNVLFKWLIJWH 7L0JXQ3WRVFEPPVH(GHNXHUEDUH (QHUJLHQ 3UHPLXP
(UPLWWOXQJ=GN¥KXVVHV GHU HUVWHQ %HWULHEVVWXQGHQ GHV %+.
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GHVY % XQGHVODQGRNK BOWKMPBF Ka6(61'(65076$&+6(1P1+3$/7 [(C R

$Q]DKO YRQ 7DJHQ NOHLQHU JOHLFK GHU $X7’/DHQ‘V\H—LR/\S\MHDWI—KUUW$QV(ZHUWX
.OLPDVWDWLRQ OMRJQRWEGEHVWOLFK YRQ $UHQGV.HH. = ... @..

‘IJUPHYHUEUDXFK GHU 6WDGW $UHQGVHHW IDLQW \Q IV K SO WHTF K\@E DX 1.
[HHHQWOLFKHQ . AHELXGH.Q oot

JUPHWUIJHUYHUWHY(®KQULRMGH @2GHU 6 WD.GW..$UHQGV.HH..............
5RKVWRIINRVWHQ GHU.6WDGW.. SUHQGMHH..oo oo

9HUJOHLFKVZHOWH G UXP (QGHQHUJLHEHGDUI YRQ *HEIXGHQ OLQNV XQ
SURJHQWXDOH 9HUWHLOXQJ GHU *HEIXGH.YRQ.$UHQGVHH..UHFKWV

(QHUJLHVWU|PH LQ HLQHP XQVDQLHUWHQ FEMOWN VLR QP NRPHQHKID XAD QL H U W
>6$(1% (o TR U PP RRTRPPP

TUPHQHW]IRUPHQ)PYB 06, &+7  co@eeeerereeeeeererereeeeeeeeeeeeeeseeeeeseeeeeseeseesseeseereeseeesenes

*OHLFK]JHLWLIJNHLWVIDNWRU LQ $EKIQ EQHKFANU G HU BIQI®HOW Q D FKP H
HW DO ...l Ee@ .ottt ettt ettt
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)5$81+2)(5806,&+7 @ UHFKWV HUZDUWHWHU 7DJHVIBQDVERN.LHUHQG DXI

%HWULHEVVWXQGHQ GHU PLWWHOV (UIDV V3BV WHKXIBOXQIHYRPPHQHQ ;I
OLWWOHUH ORQDWVVXPPHQ GHU *OREDOVWUDRDMQIW] >'%...... @Q GHU 6W

UHFKWV %HVWLPPXQJ GHU *OREDOVWUDKQI QXRQGQI$HEKIQILIENHLW GHU $X\
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$XV]XJ DXV $QXWIMFKHPDWLVFKHQ 'DUVWHOOXQJ GHYUHIHEXRDIVVHUNUHLV(
GHU 1XPPHUQ LP GDU*EHU.VWHKHQGHQ.ZH[W....cc..ooii

$XIWHLOXQJ GHU /HLVWXQJ DXI GLH HQQ1HRQYKE BRLOHD JASQ MR A SRQN QW Pb + .
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$EE

$EE

$EE
$EE

SN~

(QHUJIXH)G .OLPDVFKXW]NRQ]JHSW GHU 6WDC( ¥ H

OLQNV 9ROONRVWHQSUHLY GHU NRQYDYWHRWYHO OHHF KWRH¥HUWRWUFX@J -
(QWZLFNOXQJ GHV :IUPHSUHLVHV GHU DQWHY QBWALY HF:KH PNV HOUWWRVWHE QB U
*EHU DU

=HLWOLFKH (QWZLFNOXQJ GHV IUPHSUHLQBW X Q& BHWOVYVRKE 8 D UHRXQWH B U J |
YHUNDXIWHQ :IUPHPHQOHKYIRQIHVWULFKHOW....0LWWHOZHUW......

PLWWOHUH (LJHQNDSLWDOUHQGLWH..+EHU............. XQG........ DK.UH...
(UPLWWOXQJ GHU 5HILQDQ]K@GQUUE B W ],IQQNHHAMVALMALIRRQNV. N.R V.W H Q
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1 (LQOHLWXQJ

1.1 Politische Hintergri nde

'HU :HOWNOLPDUDW ,QWHUJRYHUQPHQWDO BD|QHQWQL&F&EMW DY H)
Pl%LIJHQ $EVWIQGHQ 6DFKVWDQGVEHULFKWH DOV PD%JHEOLFKH
VWDQGHYV GHU .OLPDI@UNVHRXCDIFKVWDQGVEHULFKW - KDW F
JWWHOOW XQG NRQNUHWLVLHUW GDVV QXU GXUFK DPELWLRQLH

x DXI LQWHUQDWLRQDOHUY. QERQH DIPHRIXNEB R BQWLRQ >81 @
X DXI HXURSILVFKHU (EHQH GXUFK GLH (XURSILVFKH (QHUJLHVW

x DXI QDWLRQDOHU (EHQH GXUFK GLH (PSIHKOXQJ GHV :LVVHQVI
%XQGHVUHJLHUXQJ *OREDOH 8PZHOWYHUIQGHUXQJ >:%*8 @

GDV DQJHVWUHEWH =LHO JOREDOHf&UIHUPREHZHGHPHULYAWD X
%HJLQQ GHU ,QGXYXWHUD 6 LV¥KHQXIQIW

$OV .RQVHTXHQ] EHVFKORVYV GLH %XQGBYQYHUUHMHNXNEQ® IHPS WD KAH OF
GLH HQHUJLHSROLWLVFKH $XVULFKWXQJ 'H®W \*EKODDGNG EGIVH 5F

JLHUXQJ GHU 7U{HUIBALLRQIDY XR V VRZLH XPLV IHV W
VHW>%O0:, %08 @P GLHVHQ =LHOHQ VWIUNHUHQ 1DFKGUXFN ]
DNWXHOO YRQ GHU %XQGHVUHJLHUXQJ GDV ASBWELRQVSU

VFKLHGHW +LHUEHL KDQGH O\ HOWRIEXL P VHU %X @ ER®QUFNV XP
UHLFKVWH OD%QDKPHQSDNHW GDV MH HLQH %XQGHVWHJILHUXQ
XQG PLW GHP GLH-$QOMWDHFKKXQWHQ LP 9HUJOHLBK UK G M8 UTBHMA]W
IDFKW3 ZHUGHQ hEHU GLH YHUVFKLHGHQHQ LP GDRMHIGR QRS ORDUD
ELV ]XOLRA&2-bTXLYDOHQWH HLQJHVSDUW ZHUGHQ 'LH-0D% QDKF
VWHLQH DXIJHWHLOWD>%DB865(*, 81" @

'"HU JU|%WH %DXVWHLQ PLW HLQHPOLR®YV EDV DR RAK QWMD G5 YR Q
A1DWLRQDOH $NWLRQVSODQ (QHUJLHHIILILHQRK G$3$ 6 WHHIL JHNUAKLCF
GHU (QHUJLHHIILILHQ] XQG GHP (QHEMHHYE&DURQNURM WHE DXOGHQ D
VLQG X D

X HLQH VWIUNHUH )JUGHUXQJ GHU 6DQLHUXQJ YRQ *HEIXGHQ GX|
=XV F K« \WQG
X HLQH VWHXHUOLFKH )JUGHUXQJ YRQ (IILJLHQ]PD%QDKPHQ DQ *

hEHU GHQ ]JZHLWHQ %DXVWHLQ A.OLPDIUHXQGOLPKRM BDXHQ XQ
OLR% (LQVSDUXQJHQ HUZDUWHW (LQH ZHVHQWOLFKH 0D% QDK
GLH )JUGHUXQJ YRQ TXDUWLHUVEH]RJHQHQ $QVIW]HQ ]XU HQHU
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NRPPXQDOHU .OLPDVFKXW]SURMHNWH P 5DKPHQ GLHWMN %D XV\
7TKHPHQ ZLH 6WDGWHQWZLFNOXQJ GHPRJUDILVFKHU :DQGHO X D

'DUEHU KLQDXV ZLUG LP ASNWLRQVSURJUDPP .OLPDVFKXW] 3
GLH 9RUELOGIXQNWLRQ GHU |IIHQWOLFKHQ +DQG DQFL. GEHWLFN
[IHIHQWOLFKHQ #GBEHAMRQWQJ

‘HVKDOE HLQ VR JUR%HU )RNXV DX| GHP *HEIXGH EHIWPHLDFKK O L H J\
VLQG GLH +DXVKDOWH QDKH]X PLW HLQHP 'ULWWHQWPXGE XWVF
KLHUYRQ ]XP *EHUZLHJHQGHQ 7HLO LQ )RQB YRQPZDXNHIWPH

Gewerbe:; 16 %

Raumwarme: 72 %

Industrie: 28 % Haushalte: 28 %

Verkehr: 28 %
Warmwasser: 13 %

Elektrogerate
+ Beleuchtung: 15 %

Abb. 1:  Aufteilung des Energieverbrauchs in Deutschland (Bezugsjahr 2011) [BMW 1 2011]

1.2 Wirtschatftliche Hintergriinde

1HEHQ GHQ XPZHOWSROLWLVFKHUBZFEHRWEHY ROGHUV ZLUWVFKI

WHLOH 11U GHQ $XVEDX GHU HUQHXHUEDUHQ (QRKYHH®EH®XIJL

(QHUJLHEHGDUIV EHGLQJW GXUFK ZDFKVHQGH %HY|ONMHUXQJV]D

FKXQJ DXIVWUHEHQGHIQ@® WRZKENOXBQWIQGHU DQ GHQ ZHVWOLFK

VWHLJW GLH (QHUJLHQDFKIUDJH GHXWOLFK DQ XQG MUKHKW IRO

WUIJHU $HEJW GLH (QWZLFNOXQJ GHU 9HUE UD XFXGWSRP IMRD YR C
ELV

(LQH $XVZHUWXQJ GLHVHU 'DWHQ PDFKW GHXWOLFK GDVV GLH
JHUXQJ LP =HLWUDXP YRQ ELV EHWRIIXQ G HDUNDKYVNDQQ JHVEK
JHUW ZHUGHQ GDVV PLW HLQHU bQGHUXQJ GLHVHV 7UHQGV QLF

(UQHXHUEDUH (QHUJLHQ XQWHUOLHJHQ ZHLO VLH PLW $XVQDF
PDUNW JHKDQGHOW ZHUSRQLWHMRKHY JQREDYVHQ XQG- ELHWHQ
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NHLW VLFK YRQ GHQ VWHWLJHQ 3UHLVVWHLJHUXQM\WQ HZKQUH URV V
8PVWHOOXQJ GHU (QHUJLHYHUVRUJXQJ DXI HUQHXHVEOWHHWBIWL
GHReDFK ODQJIULVWLJ HLQH ILQDQJLHOOH (QWODVWXQJ GHU |IIF
+DXVKDOWH (EHQVR ZLUG GXUFK GLH 1XW]XQJ IUHJERK HQ JHHQUHI «
"LUWVFKDIWVVWUXNWXU VWDELOLVLHUW

10 J' | 30
\

8 7 - 24
= YA /
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Abb. 2:  Entwicklung der Verbraucherpreise in Deutschland [BMW 12014]

1.3 Zielsetzung

$0V .RQVHTXHQ] DXV GHQ SROLWLVFKHQ XQG ZLUWMFXKDIWOLFK
ZXUGH YRQ GHU 6WDGW $UHQGVHH PLW 8QWHUVWVWOWDPOWN GHU ,Q
GHWRJUDPP AGIAKD/OMY .OLPD® GLH YRUOLHJHQGH 6WXGLH EHDX

$XIJDEH GHU 6WXGLH ZDU HV HLQH JDQ]KHLWOLFOH BOWRMYQ /W
JHELHW $EEHQWZLFNHOQ GLH ]XP HLQHQ GXUFK GHQ LHQVDW]
&2-(PLVVLRQHQ PLQLPLHUW XQG ]XP DQGHUHQ ODQJIULVWLJ VWL

oLW GHU DOWHUQDWLYHQ :IlUPHYHUVRUJXQJ YHUIROJW GLH 6WDC

X 8QWHUVW-W]XQJ GHU %XQGHVUHJLHUXQJ EHL GHUXWUUHLFK
SHGX]LHUXQJ GHU TBHYEKRRIWDDV.DS

X HLWJIJHKHQGH $ENRSSOXQJ YRQ GHQ VWHWLJHQ BUHWVMWHLJH
$EE XP HLQH ODQJIULVWLJH ILQDQ]JLHOOH (QWODVWXQJ C
JHZHUEOLFKHQ +DXVKDOWH ]X HUUHLFKHQ

X 6WHLIJHUXQJ GHU UHJLRQDOHQ :HUWVFK|SIXQJ LQWQHH GHU
WUIJHU GXUFK
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o GLH NRPPXQDOH (LIJHQYHUVRUJXQJ GHV 6WDGWJHELHWHYV
GXUFK GLH OLQLPLHUXQJ GHV =XNDXIV  EHUUHJLRQDOHU Il

o0 GLH 6FKDIIXQJ QHXHU $UEHLWVSOIW]H LP (QHUJLHVHNWRU

0 GLH (LQELQGXQJ GHU 6WDGW VRZLH GHU *UX QEWLKIMHIGW P H'
VWUXNWXU

X J)JUGHUXQJ GHV :LUWVFKDIWV]ZHLJHV A7TRXULVPXV3 GXUFK

0 EH]DKOEDUH (QHUJLHSUHLVH XQG HQWVSUHFKHQGH B6RQC
OIQJHUQGH $QJHERWH

o ,PDJHJHZLQQ DXIJUXQG GHU [INRORJLVFKHQ (QHUJLHYHUVR

(WDEOLHUXQJ YRQ A(QHUJLHWRXULVPXV?

)*KUXQJ GXUFK .UDIWZHUN 7DJXQJHQ XQG .RQJUHVVH [XP

0 $XVNRSSOXQJ YRQ 7TKHUPDOVROH EHL 1XW]XQJWHRKMH WLHIHL
EDOQHRORJLVFKH =ZHFNH

o

X BWHLJHUXQJ GHU $WWUDNWLYLWIW ]XU $QVLHGOXQJ ZHLWHUH
]% B6HQLRUHQKHLPH .OLQLNHQ *IUWQHUHLHQ

X HLWHUH 9HUEHVVHUXG@GWGMKXYXEWNKRKK BFBWRKQVLKRDUH & 2

X H[SOLJLWH %HU+FNVLFKWHQWQH & B U RAUBKEENGHD

*UXQGODJH GHU ]X HUDUEHLWHQGHQ DOWHUQDWLYHQGHMUPHYH
$XVIDQJIVIXVWDQGXQ@G .RISHUEHL EHV PGGHOWO EQH: IBRWHQHUJLHEE
VRZLH GHVY GDUDXV UHYNOWUBXHMHQ &2

$QVFKOLH%HQGXUBSHQ LQ $QOHKQXQJ DQ GHQ HQHUJHWLVFKHQ
YRQ (QHUJLH BWHLJHUXQJ GKY ED¥ GHW HUQHXG@UEDUHQ (QHUJ
VSDMQG (IILJLHQ]SRWHQWLDOH GHV 3URMHNWJHELHWHY GDUJHYV)

$XI GHU *UXQGODJH GHV DNWXHOOHQ :IlUPHHQHUJLHEHGDUIV X
XQG (INLJLHQ]SRWHQWLDOH ZXUGH IU 7HLOH GHMUPHRMHKNWJIH
VRUIJXQJ DEJHOHLWHW XQG GDPLW O|JOLFKNHLWHOQUDBW]HEIW C
JDQ]KHLWOLFK ]X YHUZLUNOLFKHQ
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2 $XVIDQJV]IXVWDQG

2.1 Lage und GrolR3e

'LH 6WDGW $UHQGVHH $OWPDUNNUHLYV 6DO]ZHGHRU EHQOLGEMW
%XQGHVODQGHYQKIDFKWHRLVFKHQ 6DO]JZHGHO LP 6+GZHVWHQ XQG
RVWHQ

'LH VHLW GHU *HPHLQGHJHELHWVUHIRUP G HW V6K D GWHEU H
E]Z 2UWVWHLOH DXKQIH L& D E

Tab. 1:  Auflistung der zugehérigen Ortsteile/Ortschaften Arendsee

Binde Harpe Kladen Lohne Neulingen Schrampe Ziemendorf
Dessau Howisch Kleinau Lubbars Rademin Storpke ZeilRau
Fleetmark Kassuhn Kraatz Lige Ritzleben Thielbeer Zihlen
Genzien Kaulitz Ladekath Mechau Sanne Vissum

Gestien Kerkau Leppin Molitz Schernikau Zehren

'DV *HPHLQGHJHELHW XPIDVVW HINPH X¥OFKKELHR@FD GHU 2UWVFK
$UHQGVHH LQPLWWHQ GHU ODQGVFKDIWOLFK UHH] GROUBGKMHBEQW P
VWDUNH 9HU]DKQXQJ YRQ $FNHUODQG XQG :I0OGHU @R DX\QBHPKQH
HLQHU WRXULVWLVFKHQ REMIX®WUH BBQGHVVWUD%H % LVW $UF
DQ GDV OLWWHO]JHQWUXP 6D@]ZHGHO DQJHVFKORVVH

'DV 3URMHNWJHELHW GHV YRUDAHOHO®OWPRKXPHNRIHHSW HQWVS
JHKHQG GHP 2UWVWHLO $UHQGVHH XQG XPV F-R®IUH% WXE KH W WG| By
*HPHLQGHJHELHWYV %®WWIRJHAPEHQUGXUFK GHQ $UHQGVHH XQG G|
LP 2VWHQ HWZD GXUFK GLH PDUNDQWH YRQ 1RUG Q®FKHG:G YHL
GXUFK GLH VWLOOJHOHJWS$HU PhQ&QBHH G E 6O HZ KQIBOLP :HVWHQ (
$XVOIXIHU GHU *HPHLQGHKHLGH VRZLH GXUFK HLQ :D@GVWsFN
$UHQGVHH S$EE
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Abb. 3:  Projektgebiet des Energie- und Klimaschutzkonzept es

2.2 Bevolkerung

'"HUJHLW OHEHQ LQ $UHRQGARKQADUHH RQDOLVLHUWH %HY|ONHUX
GHV 6WDWLVWLVFKHQ /D QGH\DDIPW HV.EGD AKWHSUHQGVHH MHGRF#
NHUXQJVU+FNJDQJ ELV ]XP -DKOD >0B¥&R@(1$1+$/7 @ 'LOW
ZLFNOXQJ VHLW GHP -DKU DOV DXFK GAEHE3CGRUQRVWHQOUW 'H
QDFK KIOW GHU ODQJMIKULJH $EZIUWVWUHQG GHU %HY|ONHUXC
%XQGHVODQG$QHKPIOWHZHLWHU DQ
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Abb. 4:  Darstellung und Vergleich der Bevodlkerungsentwicklung und -prognose der Stadt Arendsee
und des Bundeslandes Sachsen-Anhalt [nach S TATISTISCHES LANDESAMT SACHSEN-ANHALT 2013]

2.3 Tourismus

OLW FD %HWWHQ XQG RBHUQDFKWXQJHQ LP 7DKW, 6&+(6 >6
[$1'(6$07 63&+6(1$1+$/7 @ VWHOOW $UHQGVHH HLQHQ 6FKZHUSXQN
WRXULVPXV L®QEIDFKWHXQG GHU $OWPDUNW GDU XQG GHU 7RXUL
VFKDIWV]ZHLJ I+U GLH 6WDGW $UHQGVHH

'HQ *UXQGVWHLQ ]XP .XURUW OHJWH HLQH $NWLH®IMVIGBIOVFKI
(UIIQX@MH .DOWZDVVHUKHLODQVWDOW DP 8IHU GHV S$SKHW@QGVHHV
EHUJH HUEDXW XQG PLW GHU (UXQBRWHIDIVYRQ GHQWILIR GD G W
QDFK GHP HUVWHQ :HOWNULHJ [XP /XIWNXUR DV WS BV HEHIR]LHO C
BWDWXV GWDBIW GLFK DQHUND ® G HE2 3 XS5WLINeX U RO V

OLW GHU JH]JLHOWHQ (QWZLFNOXQJ} ¥RG LQOUUFKWXBQNQ ]& A WK
GHU ABRUVRWXIHG 5HKDELOLWDWLRQVNOLQLN [+U OXWWHU XQG .l
DP 6HH® RGHU GHU 8P VHW-]&SIIR G HVS W6 B D O @ P|FKWH C
BWDGW $UHQGVH 6 VEHIMWEON B W XO\Q K U N BIQQW 8 YHH L-OEDHP -KDW VLF
VHH ]XHRIEHOLHEWHQ =LHO I+U $NWLYXUODXEHU HWIDEDOAHQW '}
]XP 6FKZLPPHQ 6HJHOQ 6XUIHQ 7DXFKHQ 5HLWHI@Q5BGODKUHQ

'LHVH WRXULVWLVFKH %HGHXWXQJ GHU 6WDGW $DH@GVEB DA UG

DOV DXFK LP 5HJLRQDOHQ (QWZLFNOXQJVSODWHH DBMUXENVL
EMDOWVJHELHW I[+U 7RXULVPXV XQG (UKROXQJ DXVJHZLHVHQ
7RXULVPXV EHL GHU $EZIJXQJ HLQH W WRLKHDEMROYJP Z\WHUS Bl PR YQRWX
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GHQ (QHXX) ® .OLPDVFKXW]JNRQJHSW HLQ EHVRQGHIRHM(*HZLFKW
3/$181*6*(0(,16&+$)$/70$5. @

'LH 5HJLRQ $OWPDUN XQG DXFK GLH 6WDGW $UHQGVHHHQHU]JHLF
$QVWLHJ GHU %BBXREHUQDFKWXQJ&/BKOHIP 6a(168+$)7 81'

. 576&+$)7 @ +LHUEHL VLQG I+U GDV YRUOLHJHQGH .RQYJHSW YR
GDVV-.XUKROXX@Q® JUHLJHLWHLQULFKWXQJHQ GXUFK LKUHQ KRKF
OXNUDWLYH :IlUPHVHQNHQ GDUVWHOOHQ

'DU*EHU KLQDXV NDQQ HLQ ZHLWHUHU $QVWLHJ GHU- hEHUQD
OIQJHUQGDHMI& HUUHLFKW ZHUGHQ 6R EHVWHKW ]XP 2%HLVSLH
WDULIH I-U GLH :IUPHOLHIHUXQJ LQ GHQ hEHULID QLWHM:DKWAAF KD A
OLFKNHLW HLQHU 9HUPLHWXQJ LQ GHU +HL]J]SHULRGH GHXWOL
7TRXULVPXV IJUGHUQ

'DU*EHU KLQDXV EHVLW]W $UHQGVHH DXIJUXQG GHU 4XQDOLWIW
WLHIHQ *UXQGZIVVHU AMRGKDOWLJH 7KHUPDOVRRW®R UH LEHD HNVX S
GHU 6WDGW HUP|JOLFKW VLFKX®GLKDQAH® QHHWKMEEK QI GWRAUW | X HQW Z
HW DO @ 'LH 8PVHW]XQJ GHUs$t QHWHDO6@ XEGIWD X RIHDUEHLW I
(QWZLFNOXQJVVWDQGRUWH EHV 6WDQGRUW AKVWLA:HOBQH \OHX
YRUOLHIJHQGHQXQ@GHUJLPIDVFKXW]INROHY E\INH/LW] ODQJIULVWLI V!
(QHUJLHSUHLVHVLDQLILNDQW EHJ*QVWLJW

(EHQVR ZLUG LQ GHUSSWHGIDHDYRQ (@ GLH (WDEOLHUXQJ YRQ A
)*KUXQJ GXUFK .UDIWZHUN 7DJXQJHQ XQG .RQJUHVVIBUNP 7KHI
GDV WRXULVWLVFKH $QJHERW GHU 5HJLRQ HU RKLWSW W PXQIGQ P L
NODQJ VWHKW

2.4 Schutzgebiete

2EZRKO DOWHUQDWLYH 7HFKQRORJLHQ LP 6LQQH GHMF®LPDVFK
KDOWLJ JHOWHQ N|QQHQ VLFK EHL GHU WHFKQLVFKHILHPVHW]
8PZHOW XQG GHQ OHQVFKHQ DQ EHVWLPPWHQ 6WDQGRILWMQ DO\
HVEHL GHU %HZHUWXQJ GHV 6WDQGRUWSRWHQ]LDOQGVFEXRKQ LP
GDV 9RUNRPPHQ YRQ 6FKXW]JHELHWHQ ]X EHDFKWHQ

,P 8PIHOG YRQ $UHQGVHH YRUNRPPHQGH 6F IGDWPHMALH&BGIW L'GIG
WUDFKWXQJVEHUHLFK KDW $QWHLO DQ GHQ GUHL =ROGEQHMLQHYV
A$SUHQGVHH?® XQG DP /DQGVFKDIWVVFKXW]JHELHW A$SUHQGVHH?
1RUGRVWHQ $UHQGVHHWELRIMKHGAMD J)HUZHLGH $VFKNDEHO?3® XQG /
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VRZLH GDV 1DWXUVFKXW]JHELHW A+DUSHU ORRU:® 6+G|VWOLFK
]XGHP DXI GHP *HELHW GHU 2UW-VAEDHW .A:BDWHIGDNKH® EHL .UD
JELHVHQ ,Q 1LHGHUVDFKVHQ QRUGZHVWOLFK YRQ $UHQGVHH
9RJHOVFKXW]JHELHW 63%QA/DROBRNQ@EM®HUXQJI3 XQG GDV 1DWXL
A30DQNHQ XQG 6FKOHWDXHU 3RVWS?

'DUsEHU KLQDXV LVW LP UHJLRQDOHQ (QWZLFNGBXQJIJVSODC
3/$181%6*(0(,16&+$)$/70$5. @ GHU %HUHLFK XP .OIGHQ |VWOLFK GH
VHH DOV 9RUUDQJJHELHW I+U GLH *HZLQQXQJ REHUIOIFKHQQDKF

2.5 Warmeenergie- und CO ,-Verbrauch

2.5.1 Datenerfassung

hEHU YHUVFKLHGHQH 3UHVVHPLWWHLOXQJHQ XQG LQ GHU
ZXUGHQ GLH (LQZRKQHU $UHQGVHHV <EHU GIXHQQGXUFKI-®
.OLPDVFKXW]NRQ]JHSWHV LQIRUPLHUW

$QVFKOLH%HQG HUKLHOWHQ DOOH (LIJHQW+PHU EHEDMMHU *UX
HLQHQ (UIDVVXQJVERJHQ GOPBOIDEHQ |XP 6DQLHUXQJVVWDQG
]XU :IJUPHHU]JHXJXQJ ]XP :IlUPHWUIJHU VRZLH ]XP :IlUPHYHUEUDXF

6SH]LHOO 1+U GLH (UPLWWOXQJ GHV :1UPHYHWKRUD X FHKV FWMVQ G KGW
ZXUGHQ 'LHVH UHSUIVHQWLHUHQ DXV NOLPDWLVFKHUEGNFKW PL

VHKU JXW GHQ 'XUFKVFKQLWWDRBHM YHUJDQDHQHBERU KLQDXV
ZLUG PLW GHP -DKU HLQ DX%HUJHZ|KQOLFK NDOWHV -DKU DE

'LH +RFKUHFKQXQJ GHU *EHU GLH (UIDVVXQJVE|JHQ JHZRQQHQ!
GHQ YRP /DQGHVDPW I:U 9HUPHVVXQJ XQ& QKRQYIRIBAHWERR
EHUHLWJHVWHOOWHQ +DXVNRRW\GHY DVDHEQGGHHYV (BQRMHEWQJ LQ S
WOLFKH *HEIXGHLHDIRUOLHJHQGH 'DWHQEDVLV NDQQ DXIJUXQG
XQ®HUHQ JOHLFKPI%LJHU UIXPOLFKHQ 9HUWHL @Xagdd3L @MUK D OE
VHKU JXW EH]JHLFKQHW ZHUGHQ

'LH PLWWHOV (UIDVVXQJVERJHQ LQ GHU MHZHLOLHHQKHLW HW
HUKREHQHQ 9HUEUDXFKVGDWHQ ZXUGHQ ]XU 9HUJOHLFKEDUNHL
JHOQXWIWHQ 8PUHFKQXQJVIDNVWRUHQOVWVWEW. Q' HDEHLWHUHQ VL
7TDEHOOH GLH DQJHZHQ/GVHRBQI BRWRUHQ GDUJHVWHOOW
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Abb. 5:  Anzahl von Tagen kleiner/gleich der AuRentemperatur (Auswertung von Tagesm ittelwerten der

Klimastation Marnitz ca. 55 km nordwestlich von Arendsee [DWD 2014])

Tab. 2:  Datenerfassung und Hochrechnungsfaktoren

*HVDPWJHEIX( 5.FNODXI DEJHOHLWH

SRS /9HUP*HR (UIDVVXQJVER| +RFKUHFKQXQJ
[TTHQWOLFKH *I
SULYDWH *HE!

~Hvopw | [ | |

Tab. 3:  Umrechnungs- und Emissionsfaktoren der Warmetrager

(PLVVLRQVIDN
STUPHWUIJHU | (LQKHLW : 8PUHFKQXQJVIO o 0:K@

(UGJDV N:K N:K
+HL]|O O N:K O
+RO] )P N:K )P
.RKOH w N:K W
6WURP N:K N:K N:K
>'(39 (1-23 167,787 @
>8:(/7%81'(6$07 @

.RKOHEULNHWW /DX LW] >=
>8%$ D@

2.5.2  Ergebnisse

'DV 3URMHNWJHELHW YRQ $UHQGVHH KDW HLQHQHM]KQODFKH Q *
':DUPZDVVHU YRQ GXUFKVFKRLWWWWHKOZHUW GHU -DKUH E
6FKZDQNXQJVEUHLWH EHUHLWY DXV GHQ .OLPDGDWHQKHE®DD UW H
VLFK GHU :IUPHYHUEUDXFK GHV NDOWHQ GIKKGHXWOLPKW RBHGH
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GHU DQGHUHQ -DKUH DEWOGCWUWH®ZWHLO GHU |[ITHQWOLFKHQ *HEI:
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Abb. 6: Warmeverbrauch der Stadt Arendsee (links: jahrlich, rechts: aufgeteilt nach privaten un d

offentlichen Gebauden)
'HU PLW IDVWH]RJHQ DXI GHQ :IUPHYHUEUDXFK DP KIXILJVWHQ
WUIJHUUGVWVHIROJW YRMLHROXQG 6WURP "W XIROJH ZHUGHQ GL
&2-(PLVVLRQHQ GLH GXUFKWFEQRWAMOIIAKIHQ OLWWHOZHUW GHL

ELV 6FKZDQNXQJVEURDWHHEOLFK YRQ GHU 1XW]XQJ GHV (UC
$EE 8B8PUHFKQXQJ N:KUWMKW 7DEHEH MIKUOLFKHQ (PLVVLRQHQ VWH
-DKU XP EH]JRIJHQ DXI GHQ OLWWHO DHQUW D X|

11.000

10.801
10.800

10.600

10.400

10.200
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CO,-Emissionen [t]
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Abb. 7:  Warmetragerverteilung und CO ,-Emissionen der Stadt Arendsee
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'LH QRFK LQ GDJHVWHOOW ZLUG P¢VVHQ VLFK +DXVEHVLW]HU
(QHUJLHHLQVSDUYKY RKUIEDXIPQ ¢LHU]X ]JIKOW X D GDVV l1«U GHC
HLQH EHVWLPPWH OHQJH DQ 3ULPIUHQHUJLH DXIJHZHQGHW ZHL
QHEHQ GHU %HUHLWVWHOOXQJ GHU :IUPH LP *HEIX6WH ®EKEGK GLF
7TUDQVSRUW ELV LQV *HEIXGH EHU*FNVLFKWLJIJW ZLRIGUUMHWYH $XIZ
HQHUJLHIDNWRU EHZHUWHW

'HU 3ULPIUHQHUJLHIDNWRU JLEW GDV 9HUKION X VY E'RHQ HEKQ HV H
(QGHQHUJLH ZLHGH® JtOW GDPLW DOV 0D% I+U GLH 1DFKKDOWLJ

4s« «3ULPIUHQHUJLH
LY 4« « (QGHQHUJLH :IUPHYHUEUDXFK Gl.1
c h« «3ULPIUHQHUJLHIDNWRU LQVJHVDP

)eU GDV 3URMHNWJIHELHW NDQQ DNWXHOO DXYHURUGQPXQG OHDLIG
QDFK :IUPHWUIJHUQ3MHAUPKWWHWHIHIDNIVRIWHIROQWHW ZHUGHQ 7DE

Tab. 4:  Ermittlung des gewichteten Primarenergiefaktors des Projektgebietes

(UGJDV
+HL]|O
+RO]
.RKOH
6WURP

ABPZHOWHQHUJL
6RODUWKHUPLH *HR

,Q.DS 'LUWVFKDIWOLFKH +LQWHUJU*QGH ZXUGH EHWH LWV GLH
'"HXWVFKODQG GDUJHVWHOOW %Y &HE H3DAJ DHKY VGHIQOWIHQEH U P H
SUHLVHQ ZXUGHQ GLH LP 3URMHNWJHELHW YRQ $UHQGVHH DQIDC

'LH EHL GH@PKWVLRQHQ ZHUGHQ GLHVH *EHUZLHJHQG GXUFK GF
JHSUIJW GHVVHQ 3UHLV LQ GHQ -DKUHQ ELV GWWHWLI D
OD[LPXP YRQ HUUHLFKW KDW S$EE

,P3URMHNWJHELHW IDOOH®GRYSSRKVIWVIRU| HRAMWHQ DQ GLBIQMIKUOLF
VWHLIJHQ ¥$RELH GLH |IIHQGULKFOMWHQ +DXVKDOWH EHODVWHQ
VFK|SIXQJ LQ GHU 5HJLRQ GDU]XVWHOOHQ



\"

(QHUJIXHDG .OLPDVFKXW]NRQ]JHSW GHU 6WD( ¥ BPMH

INGENIEURE

3,5
3,0
2,5

Q

2
- 2,0

L FwNg ] | [
(uGJg ..—“? 1,5

FHL]] 5
2
st
0,5

)*U GHQ :IUPHWUIJHU +RO] ZXUGHHQI

JDEHQ YHU]JLFKWHW GD GDYRQ DX 00

ZLHJHQG SULYDWH +ROJUHVHUYHQ 2010 2011 2012 2013

Abb. 8: Rohstoffkosten der Stadt Arendsee
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3 (LQVSDXQG (IIL]LHQ]SRWHQWLDOH

(LQH ZLUNXQJVYROOH XQG GDXHWPKINVNNWLR GHQNAQL GGHXWERR GLH $C
GHV HQHUJHWLVFKHQ 'UHLVSUXQJV HUUHLFKW

X BSUX@QOVSDUXQJ YRQ (QHUJLH
X 6SUXBMHLIJHUXQJ GHU (QHUJLHHIIL]LHQ]
X 6BSUXIXNVNEDX GHU HUQHXHUEDUHQ (QHUJLHQ

,Q GHQ QDFKIROJHQGHQ .DSLWHOQ ZHUGHQ GLH .RPSRQHQWHOQ
QIKHU HUOIXWHUW VHRGKHGH|UBQFXAMHHW]XQJ DXIJH]JHLIW

3.1 Einsparung von Energie

3.1.1 Energetische Gebaudesanierung

$0V *UXQGODJH GHU HQHUJHWLVFKHQ *HEIXGH YV DWQIHWKHU RIHED W
QX (9 @ JHVWHOOWHQ OLQGHVWDQIRUGHUXQJHQ KLQVLFKW:
ONLIW GHU %DXWHLOH :IUPHGWUFKGHNQMVNRUIILUPHVFKXW] I-U GL
EIXGHOOH EHL 1HXEDXWHQ JLOW GDQQ DOV HUI-OOW'IZAHQQ I<U N
$X%HQIDVVDGH .HOOHUGHFNH HWF -GHHUMQWLNFGIHKAXKGWIG@ B HUI
UeEHU KLQDXV PXVV EHL 1HXEDXWHQ GHU :I[UPHEHGDUUHWWHLO
(QHUJLHQ JHGHFNW RGHU GLH I-U GDV NRQNUHWH DHEIXIGH ]X F
SITUPHGIPPXQ@IFK 1(9 > @ XP PLQGHVWHQXQWHUVFKULWWHQ ZF

>((:b50(* @

+LQVLFKWOLFK GHV (QGHQHUJLHEHGD UL H L Q& \XK ®MEH X & FIK/ L ¥ IGHOK.
9HUJOHLFKVZHUW H LYRWP ®PEK EHWUIJW GHU (QGHQHUJLHEHGD
VFKQLWWOLFKHQ :RKQNHESX@B L ¥W]IOIFKH X1Q% . oKLY H(

'LH $XVZHUWXQJ GHU (UIDVVXQJVE|JHQ KOWUHHHEBG® YR/ ¥ U
VHH PDI(9-.ODVYHQLFKW ZHVHQWOLFK PRGHUQLD/QWWRN®EVLQG XQI
.ODV¥H JXW PRGHUQLVLHUW DQJHVSURFKHQHEKW®HQ HHXOIRQJ}
ZLUG GDYRQ DXVJHJDQJHQ GDVV VLFK GHU HQHUJHWLWVEKH =X\
YRUOLHJHQGHQ JHVHOWQLFRHOPQSDQ GHQ QIFKVWHQ -DKUHQ YHUE
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Abb. 9:  Vergleichswerte der E NEV [2014] zum Endenergiebedarf von Geb&auden (links) und dessen
prozentuale Verteilung der Gebaude von Arendsee (rechts)

1HEHQ GHU $XIODJH VLFK EHL HLQHU 6DQLHUXQJDYRGUGHEIXGH
UXQJHQ 1GHY (@ ]X KDOWHQ EHVWHKHQ l-U $SOWEDXWHQ SULQ]I
UXQJVSIOLFKWHQ VRIHUQ ZLUWVFKDIWOLFK

x '"IPPXQJ ELVKHU XQJHGIPPWHU REHUVWHU *HVFKRVVGHFNHQ
JHVDPWH 'DFKIOIFKH PLW HLQHU '"IPPXQJ YHUVHKHQ ZHUGHQ

X 'IPPXQJ YRQ +HLP®@V:DUPZDVVHUURKUHQ VRZLH $UPDWXUH(
5IXPHQ

X $XVWDXVFK X@Q yDVNHVVHOQ PLW HLQHU 1HQQOHLMWXQJ ]ZL)\

ZHOFKH IOWHU DOV  -DKUH VLQG
X $X%HUEHWULHEQDKPH YRQ 1DFKWVSHLFKHEKHL]XGL¥Y LQ :RI
JHVHW]W GLH *HUIWH VLQG IOWHU DOV -DKUH XQG JHOW!|

"RKQJHEIXGH

$EE GHU B6IFKVLVFKHQ (QHUJLHDJHQWXU >6$(1$%$ @ YHUGHXW
HLQHP (LQIDPLOLHQKDXV 'HPQDFK NDQQ EHL HLQHWHWMR®SOHI[H
GHVHEIXGHV GHU (QHUJLHEHGBUHQEHEDGHP XQVDQLHUWHQ =X
ULQJHUW ZHUGHQ 'DV JU|%WH :IlUPHHLQVSDUSRWHQ WV DDGHLHJW
XQGP $XVWDXVFK GHWHIK®®IVDQODJIH (LQB 1DFKEHVVHUXQJ GLI
EHLGHQ *HEIXGHWHLOH YHUULQJHUW GHQ :IUPEEHGOURKGEWU* HI
$X%HQIDVXQGHEH]*JOLFK GHU :IlUPHJHVWHKXQJVDQODJH *O

$X1I %DVLV GHU (UIDVVXQJVE|JHQ ZLUG GHX®HWUWFK EGOAMH/ *@HRKYV
HLQH )DVVDGHQGIPPXQJ YHUI*JHQ ‘HUGHQ ODQGIHUWVWEUXGHH YF
JHGIPPW YHUULQJHUW VLFK GHU GXUFKVFKQLWKWNDLFKH :IUPHEH:
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Energiestrome in einem unsanierten Einfamilienhaus Energiestrome eines komplex sanierten Einfamilienhauses

Anlagenverluste Anlagenverluste

So ‘ne 3
Dach Solarenergie Dach
Decke /[}utk‘-'
Fenster Fenster
Liftung Liftung
Auflenwande Aullenwiande
Kellerdecke Kellerdecke
Erdgas . Elektro- Erdgas i C Elektro-
energie ] energie
Freistehendes Einfamilienhaus A, =85 m? Freistehendes Einfamilienhaus A, =85 m?
Bauteile: - Auflenwande U=130W/m Bauteile: - Auflenwande U=021W
Kellerdecke U=0 W/m*K Kellerdecke U= 021 WmK
Decke zum Dachraum U=0 m“K Decke zum Dachraum U
Dach U=20 m-k Dach U=02
Fenster U= 280 m-k Fenster U= 13
Aullentur u m*

Aulientur U=130WmK

Abb. 10: Energiestrdme in einem unsanierten (links) und komplex sanierten (rechts) Einfamilienhaus
[SAENA 2012]

3.1.2 Nicht-investive MalRhahmen

8QWHU- IQLFHKWNLYHQ O0D%QDKPHQ ZHUGHQ HQHUJHWLVFK ZLUNVE
GLH RKQH E]Z PLW JHULQJHP .RVWHQHLQVDW] LRV:HXMQMW LFK

YHUKDOWHQ UHDGLYHENXVE A BEKQHN|S X Q-N W WIVEH.Y HQ FOHOW. Q DK F
JIKOHQ >%09%6 @

X +HLIXQJVVWHXHUXMPLKDIOWXQJ XQG 5HLQLIXQJ GHU +HL]N
hEHUSU*IHQ GHU (KQWXW{FHIGNW HKHQ GHV 7KHUPRVWDWYHQWL(
LVW VRZLH LQ 5IXPHQ GLH OIQJHUH =HLW QLFKW JHQXW]W ZHU

X %HO<IWX®HEHUSU*IHQ GHU $EGLFKWXQJ YRQ )HQVWHUQ XQ¢
/e IWXQJVYHUKDOWHQ LQVEHVRQGHUH LQ GHU +HL]SHULRGH
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X (LQVDW] HOHNWULVWFKHUQOXQWMRP 1HW] EHL 1LFKWJHEUDXFK
GHV 6WBORGXY NHLQ 'DXHUEHWULHE YRQ HOHNWULVFKHQ
9HUZHQGXQJ YRQ (QHUJLHVSDUODPSHQ

'DV =LHO GHQYHMKMWYHQ 0D%QDKPHQ EHVWHKW ]XQIFKVW GDULQ
l+U GLH 7KHPDWLN (QHUJLHHLQVSDUXQJ ]X VFKDIIHQ XP DQVFk
‘LVVHQ XQG HQWVSUHFKHQGHP +DQGHOQ HLQHQ SRNHWQYHQ %
VSDUXQJ OHLOMBQQI%WE Q @

3.2 Steigerung der Energieeffizienz

3.2.1  Erneuerung des Warmeerzeugers

*HP|1% GHP 3UD[LVOHLWIDGHQ A.OLPDVFKXW] LQ .RPPXQHQ: G
SUEDQLVWLN @'ZLUG EHL :IUPHHU]JHXJHUQ HLQ $XVDWUXHF KON O X \
JWHWIW JHVHW]OLFK YHUSIOLFKWHQG LDMUMEGRFK@HLEV:HFKVI
"HLWHUHQ Pe«VVH®D>0D@W XQG *DVNHVVHO PLW HLQHU /HLVWXQJ

N: GLH YRUHLQJHEDXW ZXUGHQ HUVHW|®5HJHONQIHIRGQ GHU

QRPPHQ VLQG (LJHQWXPQH® YARQIQRLOLHQKIXVHUQ PBHEHURDMWVH V
VHOEVW EHZRKQHQ

IDFBH $XVZHUWXQJ GHU $QJDEHQ GHV (UIDVGXQJIMBERHHQYHXLQ G
JHU LQ $UHQGVHH-DKWHUXRGVVRIOWHU DOKUH 'HPQDFK LVW L
$XVWDXVFK DOWHU +HL]V\VWHPH HLQ KRKHV (IIL]LHQ@PEBRRWHQWL]
VWHOOW N|QQHQ GXUFK GHQ :HFKVHO GHU :IUPHJHVWH®XQJVDQ

DEJHVHQNW ZI$GCHYDXVFK GHDKEHUWOWHQ $QODJHQ HUP|JC
(QHUJLHHLQVSDUXQJHQ: W PQYHIPQ*EHU GHP GXUFKVFKQLWWOLFI
EUDXFK =XGHP ELUJW GHU $QODJHQZHF K\HO LOLLHF & JW VOHKILI HELDXQ
VRQGHUQ HEHQVR GDV GHV (QHUJLHWUIJHUZHFKVHOV KLQ ]X HLC

3.2.2 Optimierung des Heizsystems

(LQ K\GUDXOLVFKHU $EJOHLFK VWHOOW VLFKHU GDVWVHGLH HU]H
N|USHU E]Z +HL]JIOIFKHQ YHUWHLOW ZLUG X&G0GaHQU | PXFK HHL QB
GHP 6WDQG GHU 7THFKQLN HQWVSUHFKHQGH (LQVWHOOXQJ GHV +
GHQGDVV PDQFKH +HL]J]N|JUSHU VFKQHOOHU ZDUP ZHUGHQHDOV DC
3XPSH PLW HLQHP K|IKHUHQ 6WURPYHUEUDXFK HK@GXMUNK@WIMEOKHH
$EJOHLFK DOV 9RUDXVVHW]XQJ I+U GLH RSWLPDOH 'LPHQVLRQLF
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%YHWULHE HLQHU 8PZIO]SXPSH VRGDVV GLHVHU LQUM@KBXIQ)DOO
3XPSH GXHKKIW ZHUGHQ VROOWH

'XUFK HLQH DQODJHQJHUHFKWH (LQVWHOOXQJ GHU 3RQKSHQOHL\
]XQJ GHU 9RUODXIWHPSHUDWXU NDQQ GLH (@MU HHI@LNG®] GH

GPLW HLQKHUJHKHQG GHU +HL]HQNWK BHEKBXDIUH UV 2FHEPEHQ >3
$* HW DO @

%HL HLQHU DXV GHQ (UIDVVXQJVE|JHQ KRFK JHURMRNOIHWEBU+H L]
"JUPHEKDUI YRQ $UHQGVHH GXUFK 2SWLKPHUXQ:X @HH W H LTVAN WM F
ZHUGHQ

3.2.3 Warmenetze

'LH %LOGXQJ- YRR )BKQZIUPHQHW]HQ JLOW DOV HLQ XQYHU]JLFK
8PVHW]XQJ YRQ HIILILHQWHQ DOWHUQDWLYHQ :IlUPHYHUVRUJXQJ

7\SLVFKH :IUPHQHW]IRUPHQ VLQG GDV 6WUDKOHIMFHKWMD QEIW 5L
‘IKUHQG 5XQ&5 ODVFKHQQHWI]H GLH (LQELQGXQJ PHKUHUHU +HL]]
GDPLW HLQH K|KHUH 9HUVRUJXQJVVLFKHUKHLW JDUWEHUWY HH® Q

JHULQJHUHQ 7UDVVHQOIQJHQ XQG 5RKUGXWYdFkP)H\8WVIE | & NRVWHQJ
.$/76&+0,7THWD O @

Strahlennetz Ringnetz Maschennetz

ror L Ll
: Heiz- i Heiz- 11
- — I werk wilrzk

T, ---- T

heiz-, T 1 = o |iHeizt T 1
werk _L | ,Werk: _L =

Abb. 11: Warmenetzformen [F RAUNHOFER UMSICHT 2001]

)*U GLH %LOGXQJ HLQHV :IUPHQHW]HV LVW GHU =XVDPMHQVFKOX
9HUEUDXFKHUQ QRWZHQGLJ ,QGHP VLFK GLHVH 9HUEUDXFKHUJ
JDQ] XQWHUVFKLHGOLFKHQ 7DJHVDEOIXIHQ S$UEHLWVWIWLIJH §
GHBG5HQWQHU )DPLOLHQ HWF ]JXVDPPHQVHW]W ND@UFHKWUHLF
JOHLFK]JHLWLJ VRQGHUQ ]X YHUVFKLHGHQHQ =HLWHQ WIEIK QRP
GHU *OHLFK]JHLWLIJNHLWVIDNWRU ZHOFKHU HLQHR Q@HNBXQWOG AK H
JUPHQHW]®&WRU DOOHP GHU :IlUPHJHVWHKXQJVDQODJH GDUVWHC
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$EE ]JHLJW GLH *OHLFK]JHLWLJNHLW DOV $EKIQJLINHLW-WRQ GHU
JHU %HL NOHLQHQ 1HW]JHQ PLW HLQHU JHULQJH'® HQFBEKOLWQJIS$E
NHLWVIDNWRU JHJHQ  %HL VHKU JUR%HQ 9HUVRUQKQJIYHHELHW
EUDXFKHUQ EHWUIJW GHR]XHROJIIKINDQQ EHL :IlUPHQHW]HQ PLW HI
]DKO DQJHVFKORVVHQHU 9HUEUDXFKHU GLH LQVWDOOEMUWH /HL
1X JHULQJHU DXVJHOHJW ZHUGHQ DOV GLH VXPPLHUWH /HLV)

EUDXFKHU 8P QXQ GHQ 9HUEUDXFKHUQ GLH JOHLFKHOOMHOHPHDQ
VWHLJW GLH $XVODVWXQJ %HWULHEVVWXQGHQ GHU $QODJH GH

08
0,7 '
0,6
05 : |

04 —
03
0,2
01

Gleichzeitigkeitsfaktor [-]

0 50 100 150 200 250 300
Anzahl Verbraucher [-]

Abb. 12: Gleichzeitigkeitsfaktor in Abh&ngigkeit der Anzahl an Warmeabnehmern [ge&ndert nach W INTER
et al. 2001b])

(LQH ZHLWHUH 9HUULQJHUXQJ GHU $QODJHQOH LWBWXQWUX G&HBK
NDQQ HUUHLFKW ZHUGHQ LQGHP GLH :IUPHYHUVRUJX@GJ DXI 1L
$EE ]JHLJW GHQ VFKHPDWLVFKHQ 7DJHVJDQJ GHV :IUPHEHGDU
] %DXIl +HL]|O RGHU (UGJDV EDVLHUHQGHQ :IUPHYHUVRUJXQJ LF
7DJHVJIDQJ HLQHU 1LHGHUWHPSHUDWXUZIUPHYHUVRUJNQJ %H!
'I[UPHEHGDUI )OIFKH XQWHU GHU .XUYH LGHQWLVFK $MHGRFK G
ODJH XQG GHP]XIROJH GHUHQ :LUWVFKDIWOLFKNHLW VLJQLILNDG

'LH *OIWWXQJ GHV IUPHEHGDUIV PLWKLOIH HLQHV QLHIGW U QRS
9HUULQJHUXQJ GHU $QVFKOXVVOHLVWXQJ VRZLH HLQH (UK|KX!
MHGRFK HLQ JHIQGHUWHYV 1XW]J]HUYHUKDOWHQ
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Abb. 13: Charakteristischer Warmebedarf einer Wohnsiedlung (links: konventionell [gedndert nach
FRAUNHOFER UMSICHT 2001]; rechts: erwarteter Tagesgang basierend auf Niedertemperatur)

‘HLWHUH 9RUWHLOH GHV $QVFKOXVVHYV DQ HLQ :IUPHQHW] VLQG

x JHULQJH ,QYHVWLWLRQVNRVWHQ HLQHU +DXV<EHUJDEHVWDW
JHVWHOOW ZLUG JHJHQ<EHU HLJHQHU .HVVHODQODJH

x JHULQJH %HWULHEVNRVWHQ :DUWXQJ XQG ,QVWDQGKDOWXQJ

x JHULQJHUHU 30ODW]EHGDUI GHU +DXV*EHUJDEHVWDWLRQ JHJ}
SITUPHWUIJHU gl@GHU )O*VVLIJIDVWDQNYV

X 9HUDQWZRUWXQJV.EHUJDEH GHU 9HUVRUJXQJVVLFKHUKHLW DC(

+RFKUHFKQXQJHQ DXV GHQ YRUOLHJHQGHQ 'DWHQ GHU (UIDVVX
DNWXHOO LP 3URMHNWJHELHW HI00 PIMFLKHIXW VM HGWFKRQR BDG H G
$QODJHQ ZLH]|BEEW QXU VHOWHQ EHDQVSUXFKW ZLUIROMLW G XL
ODVWEHWULHEGNMNWXQGPRIJHVIVGIRXKQOWW GHUHQ $XVQXW]XQJ G
QLHGULJHU DOV LQ GHU BWXGLH GHV (QHUJLHFRQK O@NKQ G +3HL\G
BWXGLH GHU $OHQV\V (QJL1®H{ UL Q5 1P Eowe> $ K @B
JWWHOOW ZXUGH

([SOL]LW KHUYRUJHKREHQ ZHUGHQ PXVV DQ GLHV@WWDDHOLE M VWi
JUPHJHVWHKXQJVDQODJHQ PLW G X9RRDROULIMEHOFIKH DWW X Q G |
GXUFKVFKQLWWOLFK *EHUGLPHQVLRQLHUW VLQG ,P ZHLWHUHC
ZHUGHQ GHVKDOE HEHQVR ZLH /LB<GHY, 1G(HU 60X GLHAGXNQ G L Q

$QOHKQXQJ PQ GLH @ I+U DOOH *HEIXGH 9HUEOORBKMEHWULF

VWXQGHQ SUR -DKU DQJHQRPPHQ 'HP]XIROJH UHGX]LHUW VLF
SURMHNWJIHELHWHY DXI FD
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'HUGHQ ]XVIW]OLFK GH]JHQWUDOH S$IE@HIQRH® P KW HBPOXW UHG X]I
GLH *HVDPWOHLVWXQJ GHV 3URMHNWJIHELHWHYV ,DXsHW@® GHU
> E D@ XP GHQ *OHLFK]HLWLIJNHLWVYRQWRDXYR® E]Z$EE
HUK|KW VLFK GLH 9ROOODVWEHWULHEVVWXQGHQ]DKOK@HU :IUP
DXl KD
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Abb. 14: Betriebsstunden der mittels Erfassungsbogen aufgenommenen Warmegestehungsanlagen

3.3 Ausbau der erneuerbaren Energien

3.3.1 Solarthermie

8QWHU 6RODUWKHUPLH YHUVWHKW PDQ GLH 1XW]XQJUWHHHJ 6RODL
HQHUJLH I«U :DUPZDVWVRIGHY BIYR{HWVZIUPH

,Q $EE VLQG GLH PLWWOHUHQ ORQDW\GHAPPWREDOVWUDKOXQ.
QIFKVWJHOHJHOWMRQGRUWHY 0DUQLW] GDUJHVWHOOW +LHUDXYV
MIKUOLFKH *OREDOVWUDKOXQJ YR® & QWEEYHHGHRWGHXWVFKEF
'XUFKVFKQLWWK PSQODJHQWVSULFKW
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Abb. 15: Mittlere Monatssummen der Globalstrahlung (1981 +2010) an der Station Marnitz [DWD 2013]

hEHU GLH $XVULFKWXQJ XQG 1HLJXQJ GHU .RO©BN@NRIHGDRKH Q
VWHOOW GLH (LQVWUDKOXQJ JHJHQ+EHU GHALWKRXL]REHALDOHQ

FD f 1HLJXQJ HUK|KW ZBU4GHQ @LD¥W /GLHVH $XVOHJIXQJ 6+GDXV

f 1HLIJXQJ VHKU JXW l+U GLH :DUPZDVVHUEHUHLWXQXUJHHLJQ
+HL]XQJVXQWHUVW+sW]XQJ HLQJHVHW]W ZHUGHQ LVW|BHUHQ UH
1HLIXQJHQ f GHXWOLFK K|KHHF WK
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Abb. 16: rechts: Bestimmung der Globalstrahlung in Abhangigkeit der Ausrichtung und Neigung der
Flache [S OLARTECHNIK MINDEN 2012]
links: Monatlicher Solarenergiegewinn eines sudorientierten Kollektors in Abh&ngigkeit von de r
Neigung [L uTz 2008]

=XVIW]JOLFK ]XU 1HLJXQJ XQG $XVULFKWXQJ GHU 'DFKIOIFKH EH]
WXQJ GLH OHQJH GHU DXIWUHIIHQGHQ *OREDOVWUDBOXQJ 'DE!
VWDQGRUWEHGLQJWH 6FKDWWHQZ-UIH ZLH ]XP %HLVSLHO GXUFI
OIQHUKHEXQJHQ XQG ]XP DQGHUHQ XP JHEIXGHEHGLQJWH 9H
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BFKRUQVWHLQHXG®@D\WBQERWHQYRE?VVHD Q1DRK()G/(5 > @
ZLUG KLHUI*U HLQ 5HGXNWLRQMIDMIMRU !

'LH (QHUJLHDXVEHXWH LVW QHEHQ GHU DXIRGQH @RQBU DIGH DH®
VFKHLGHQG YRP :LUNXQJVJUDG GHU $QODJH DEKIBK DJO VHAX R U N X
WLHQW DXV QXW]EDUHU WKHUPLVFKHU (QHUWH. H DEHL BDOIQUGIHHD W (
VLFK QLFKW XP HLQH .RQVWDQWH VRQGHUQ XP HLQHKQ@G/DULDE
-DKUHV]HLW DEKIQJLJ LVW (LQ KRKHU :LUNXQJVJUDRKNRBRPW ]X\
ODJH YLHO 6RQQHQHQHUJLH DXIQHKPHQ NDQQ JHUPEJHWURSWLYV
OLHUW JHULQJHU WKHUPLVFKHU 9HUOXVW

x 'LH OHQJH GHU DXIJHQRPPHQHQ 6RQQHQHQHUJLH IMM/JIDEKIQJ
NHLW GHU $EGHFNXQJ XQG GHP $EVRUSWLRQVYHUP|JHQ GHV
]JZLVFKHQ  XQGIIL]JLHQWR @

x 'HU :IJUPHYHUOXVW LVW DEKIQJLJ YRQ GHU *U|%H GHV $EVR
GLITHUHQ] ]ZLVFKHQ $EVRUEHU XQG $X%HQOXIWOHHFXIURHU C
8PIJHEXQJ ZLUG XPVR VFKOHFKWHU LVW GHVVHQ :LUNXQJVJU
ELV . Po)),=>(72 @

-H QDFK .ROOHNWRUWAS N|Q@HQUADXBRKVIUDGH ]ZLVFKHQLHOX\WQG
ZHUGHQ )ODFKNROONMNWRGE D 5|KUHQNROOHNK RRB D

,P )ROJHQGHQ ZLUG WKHRUHWLVFK GDYRQ DXVJHIJD QUH®HGDVV
YRQ $UHQGVHH PLW 6RODUWKHUPLH DXVJHU+VWHHW KHUGHV+LHL
SURMHNWJHELHWHV IPOPXWE KQWUDXV PLW GHU IRO/IRH@Q/GHQ )RUP
HW DO @ GLH QXW]EDUH 'DFR8OCIFKHHFKQHW

s . s $ 1xwg 1*U 6BRODUWKHUPLH QXW]ED
Harstk ko U OB $ee) *HEIXGHJUXQGIOIFKH Gl.3
A  ««««5HGXNWLRQVIDNWRU
vzl g4, FRV««'DFKQHLJXQJVZEQNHO

$XVIHKHQG YRQ HLQHP RSWLPLVWLVFKHQ :LUNXQJVJUDG GH!I

[ N:K P8 $EEN|QQHQ SUR -DKW:RDQXW]JEDU JHPDFKW ZHUC(

'"HP]XIROJH LVW HV ELODQ]JLHOO P|JOLFK GHOQR NVHMWHWHIQ :IUF
0:K $EE PLW 6RODUWKHUPLH ]X GHFNHQ

1ILFKW EHUFNVLFKWLJW ZXUGH MHGRFK GLH JHLWOLFKH 9HUVF
IUDJH GHU :IUPH 8P GLHVHU JHUHFKW ]X ZHUGHQ ZXWWH GHU
EUDXFK GHV 3URMHNWJHELHWH® RPIFKLQ]JHOQH ORQDWVVFKHLE
XQG JHPHLQVDP PLW GHP PR QDRODUFK®G QIUPEEHZLGQ WIHYREHOOW
(V ZLUG GHXWOLFK GDVV HV DE %HJLQQ GHU +HL]SHWHRGH 2N\
‘JUPHEHGDUI GHV 3URMHNWJHELHWHY YROOVWIQQLSXFERHHJ 6ROI
NJQQHQ PLWWHOV &ROD WMHKHUPRHEHGDUIV DEJHGHFNW ZHUGHQ
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'LHVHU $QWHLO NDQQ GXUFK GHQ (LQVDW] JUR % W UG R,@D O F
JUDJH NRPPHQ KLHUIsU (UGEHFNHQ %HKIOWHU (UBGWRQ@DOHEG $7
H[LVWLHUHQ EHUHLWY HLQLJH %HLVSLHOH )RUVFKXQ SIURMH N W
&KHPQLW] 0+QFKHQ &UDLOVKHLP 1HXEUDQGHOQEXUIHR ®VHHUHQ
PXVV LQ %H]XJ DXI| *U|%H XQG REHUIOIFKHQQDKHU *HE®WRJLH \
VFKDIWOLFKNHLW XQEHGLQJW JHSU«IW ZHUGHQ

7.000 solare Abdeckung
===\ armebedarf
E‘ 6.000 nutzbarer solarer Eintrag
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Abb. 17: Vergleich zwischen monatlichem Warmebedarf und nutzbaren solarem Eintrag sowie die si ch

daraus ergebende solare Abdeckung

(LQH $EGHFNXQJ YRBROMWDIUPHEHGDUIV PLWWHOV 6RODUWKHUPLH
&2-(PLVVLRQHQ GHV 3URMHNW DH KIPH WEHWIX | W, D

Tab. 5:  Ermittlung der CO »-Emissionen bei einer Warmebedarfsabdeckung durch Solarthermie

>8%$ E@
w D 0:K D W 0:K $X@HEE

3.3.2 Biomasse

OLW %LRPDVVH ZLUG SRV WERDLUH HIDKUXQJVPLWWHOEHGDUI GH
JHGHFNW =XP %HJULII %LRPDWALEOO GWRIOH RUFKYLVFKHQ 8
] % +RO] *HWUHLGH RGHU *UDV *UXQGVIW]O%ER PZLMNGH @ ¥ W X IQU
LQ ODQGZLUWVFKDIWOLFKH (QHUJLHSIODDIHRRXQAXRYXQIZ VR
GHU 9HUZHUWXQJ ELRJHQHU 5HMMGEFWRITH XQWHUVFKLHGHQ
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'LH 1XW]XQJ YRQ %LRPDVVH ZLUG YRQ YLHOHQ JOREDO YHU.
( QWVFKHLGXQJVSURHPHBRIOQ WILN [.OLPDVFKXW] 1DWXUVFKXW] RG

HQWZLFNOXQJ EHVWLPPW OLW JHVFKIW]JWHQ OLO@®@XRWHDH+HT
XQG (QHUJLHSIODQ]JHQ LQ '"HXWVFKODQG LP 9HUJBERFK ]XP 9
QLFKW GDV $QEDXQLYHDX GHV -DKUHV 6SH]J]LHOBK LQ GHI

QDFKZDFKVHQGH 5RKVWRIIH DOV IHVWHYV 6WDQGEHLQ HWDEOLH!
6LH EHOHJHQ VHLW HLQLJHQ -DKUHQ HWZD HLQ )+GNWOHGB U §
JHIQGHUWH 5DKPHQEHGLQJXQJHQ ZLH GDV -(QHQRNHEHOWHUWH
((* KDEHQ ELVODQJ QRFK NHLQHQ (LQIOXVWDXIE@HQ $QEDXXPI

'LH (UPLWWOXQJ GHV %LRPDVVHSRWHQ]LDOV GHV YRUGLHJIHQGH
LQ 7DBEDUJHVWHOOWHQ LP 8PNUHLV YRQ $UHQGVHHOYRIWQUDQJILJ

Tab. 6:  Ubersicht der betrachteten Biomassequellen

ODLYV 5RKKRO] 7TLHULVFKH ([NUHP
*UDV :DOGUHVWKRO] 6 VRIK

,P -DKU ZXUGH GXUFK GLH 6WDGW $UHQGVHH GLH B6WXGLH A
$SUHQGVHH? EHDOXd¥8 UB W5 $ * 0%+ @ HQXBIDQJUHLFK GLH (QWZ
OXQJ HLQHV BWRIIVWURPPDQDJHPHQWV\VWHPV L®HUW HIEDWHO X Q
%LRPDVVHUHVVRXUFHQ XQG GHU *HRWKHUPLH EHWMDBEEKWHW ZX
(1%,1((5,1** 0%+ > @ ZXUGH LQ GHU YRUOLHJHQGHQ %HWUDFKWXQ
% IPFDVVHSRWHQWLDO LQ HLQPP S8PKDHKYP $BBQGVHH GDUJHVWHO«

'LH )OIFKHQQXW]XQJ LQQHUKDOE GLHVHU .UHLVIOIFKXIVEEUGG D
JWWWIWHQ %LRORIWWINQJIVW\SHQN DB WK B O WQHABEYEKW HQ W

'DV EHWUDFKWHWH *HELKW XPIRGBGVMFKH ZRYORP®EDLUWVFKDIWC

$FNHU XQG *UsQODQARNQWZHAMWVFKDIWOLFK JHQXW]W ZLUG $X

GHU(®5<6(1%,1((5,1**0%+ > @ ZXUGHQ GLH QXW]EDUHQ )OIFKHQDQ

ILVFKHQ (UWUIJH DEJHOHLWHW ( QGADWBIHRMKHH@GEWGE QS DQ DVOEH Q |

NUHLV YR® XP $UHQGVHH HLQ WKHRUHWLVFKHV (QHUJLHSRWI
0:K D YHUI<JEDU

,Q 7DEVLQG EHUHLWV EHVWHKHQGH XQG JHSODQWH %LRJDVDQOI
UHQWHQ GDUJHVWHOOW (V ZLUG GDYRQ DXVJMJIJD@HN®Y U G\DRKH C
"LUNXQJVJUDG YRXQQWMHU 9ROOODVW KD EHWULHEHQ ZHUC
ELQGHQ GLHVH $QODJHQ EHUHLWWHLQ 3RWHQ]LDO YRQ
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Tab. 7:  Zusammenfassung des Biomassepotentials im Umkreis von 15 km um Arendse e
(*ALENSYS ENGINEERING GMBH [2007], ** FNR E.V. [2010], *** FNR E.V. [20144a])

= | 2 [E | = [E |5 [o.]g [° |2
D ~—
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= x o > xn | £ = %
o (@ ;@ o ) O ® My — = I@
< (o4 o a T In > ;S xx =
— T gx o =) D ¥ 4= o ; n:-é-
= ) S A i a) a A JA a A . Do
< @ T S w ,U—J. o ; =N a A
“' S - I~ > 0 o = o
= x > o -
o o >
$SFNHUIOIF (QHUJLH
/IDQGZL OIWILTRIk
VFKDIW U-QODQ CADLY)
WLHUL\
(INUHPH
JRUV W, :DOG 5RKKRC
VFEFKDIW :DOGUHYV
6LHGOXQ.
:DVVHUIOIF
6FKXW]JHE

_6xppPHl | [ | [ | | | | |

Tab. 8:  Ubersicht der im Umfeld vorhanden und geplanten Biogasanlagen (Anlage 8)
(* KLEBE [2014], ** FREDERKING [2014])

HOHNWULVFKH| JHXHUXQJVZIUPH( (QHUJLHPHQJ
oWDQGRUW] FOMLL g PRI LG VTR (g™

"HVVDX
/HSSLQ

6DQQH
.HUND X
%LQGH ,
%LQGH ,,
OHFKDX
3UH]HOOH
/IRPLW]
*ROOHQVGRL
JHSODQWH %LRJ

. 6xpPH | | | |

1DFK $E]XJ GHV EHUHLWV GXUFK EHVWHKHQGH XQG JHWSODQWH

SRWHQ]LDO VWHKHQ WKHRUBWKLWFIKR PNDNKWID JKK HQHUJHWLVFKHC

]XU 9HUI+JXQJ 'HP]XIROJH NDQQ GHU JHVDPWH :IUPHEHGDU
0:K $EE PLW GHP LP 8PNUMRWRRQ@HQGVHH YHUI<JEDUHQ %]

SRWHQ]LDO JHGHFNW ZHUGHQ

‘LUG YRQ HLQHU 8PZDQGOXQJ GHU ODQGZLUWVAKD@MHFKHR 3L
IDOOHQ EHL HPQWPLROVIDNWRW OYRQ8%S$SE@ LP 3URMHNWJIHELH\
W, DDQ 'HP]XIROJH YHUULQJHUW-¥X¥K\WRM KIPKLEGIFKH &2
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3.3.3  Geothermie

*HRWKHUPLH LVW GLH LP ]XJIQJOLFKHQ 7HL ® HIHOUF KUGHNW XY WIHH J
GHU *HZLQQXQJ ZLUG EHL *HRWKHUPLH JUXQGVIW]OLFWR JZLVFKH
7LHIH XQG WLHIHU *HRWIKHHIBP XHOWHOVFKLBGHQ >

Oberflachenahe Geothermie

'LH REHUIOIFKHQQDKH *HRWKHUPLH QXW]W GLH LQ GHRORGEHUVW
ZDVVHU EPV7LHIH JHVSHLFKHUWH (QHUJLH 8P GLH '"XUFKI«KUXQ
9HUIDKUHQV ]X YHUPHLGHQ ZHUGHQ MHGRFK LQ GHUW3MD[LV *EH
ZIKOW

=X 1XW]XQJ GHU REHUIOIFKHQQDKHQ *HRWKHUPLH NFQQHQ )O
VRQGHQ RGHUDMWMMHBHSXPSHQDQODJHQ HLQJHVHW]W GHUGHQ (
YHUVFKLHGHQHQ 6\WWHPH JHLJW $EE

Abb. 18: Ubersicht der Nutzungsarten von oberflachennaher Geothermie: a) Erdwarmesonden, b) Erd-
warmekollektoren, c¢) Wasser-Wasser-Warmepumpenanlage [LAGB 2012]

'"HU :ITUPHHQW]XJ HWIRDUW HEHRLQ GNROXMGI BEREUB X QG E <EHU HLQ
JUPHWUPHEUXP ZHOFKHV LQ HLQHP JHVFKORVVHQHP .UHLVODXI
OLHUW GRUW GLH (UGZIN®FHKOKHXP@®®B PXQBLQHU :IUPHSXPSH W
'DV )XQNWLRQVSDV QHIDS/ YRWPHSXPSHQDQ®DERQLVW VHKU IKQOL!
]X GHP HEHQ EHVFKULHEHQHQ MHGRFK KDQGHOW HVW#IWUFK EHLI
OLFKHV *UXQGZDVVHU GDV LQ HLQHP RIITHQHQ .UHLVODXI JLUNXC

$XI1JUXQG GHV XQYHUJLFKWEDUHQ :IUPHSXPSHQHLQVDW]HV EHL
*HRWKHUPLH VROOWH GLH +HL]XQGXVURKO®KQWHRS/HWDWXRIQ ) X %o
KHL]XQJ P|JOLFKVW JHULQJ JHK D OW&ID%AHEDAH QG HLP : BLHRH B WRIRHP |
PLQLPLHUHQ


http://de.wikipedia.org/wiki/Erdkruste
http://de.wikipedia.org/wiki/W%C3%A4rme
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'"HPHQWVSUHFKHQG HLJQHW VLFK GLH 1XW]XQJ YRQ *REHUIOIF
*HEIXGH PLW VHKU KRKHP HQHUJHWLVFKHP 6WDQGDWGH&@RHK]XP
PLW GHP YRUOLHJHQGHQ %HULFKW HLQ JDQ]KHLWHLHFRWO LRK ]I
PRGHUQLVLHUWHQ %HVWDQGVJHEIXGH HGHWZEeWNDIKOWSPIHQGN @ HV R
REHUIOIFKHQQDKH *HRWKHUPLH LP )ROJHQGHQ QLFKW ZHLWHU E

'HP SULYDWHQ +DXVKDOW VROO MHGRFK DXVGU*FNOUBKHQLFKW
WUIJHU DXI REHUIOIFKHQQDKH *HRWKHUPLH DEJHBIRDWHQJZHUWG H C
.OLPDVFKXW] JHOHLVWHW ZLUG

Tiefe Geothermie

'LH WLHIH *HRWKHUPLH NDQQ LQ K\GURWKHUPDOH IKQ@ GHWUR\)
ZIUPHVRQGHQ XQWHUVFKLHGMBUGHXMHIL FEKBE GLH )XQNWLRQVZH
1XW]XQJVDUWHQ

%HL W(HGZOQUPHVRQ@EEQ@ JLUNXOLHUW IKQOLFK ZLH EHL REHUI
WKHUPLH HLQ 7UIJHUPHGLXP LQ HLQHP JHVFKOR VMKMW RONLV C
ZHLVH LVW GLH 1RWZHQGLJNHLW QXU HLQHU %RMHEB®F KGEHUUE B X
VHKU JHULQJH /HLVWXQJ )+U GLH YRUO LHIO DI WERK B RQ I6$UHQ «
%%> @ HLQH /HLVWXQJ YRQ ELWHUN HOFKED|UHUWQ %HWUL
OLFKH $QODJHQ OHLVWHQ MHGRBK H®HG DO LK Z6 Qs HU |
35(1=/$8 @ +HXEDFKNELY),76&+HW DO )5,76&+MHW DO @ ZHVKDC
leU GLH YRUOLHJHQGH %RKUXQJ YRQ HLQHU JHULQJHUHQ /HLVW X

%HK\GURWKHUPDOHQ XQG SHWURYEEHE PXOQEBH® 6ZWWEHFABQPLQGHYV
]ZHL %RKUXQJHQ HLQH I+U GLH )JUGHUXQJ XQG HLQWHRG GLH
K\GURWKHUPDOH 6\WWHPH YLHOIDFK %DRUHRH QGHXE UDHEGHHE X U
IHXVWDGE®H VLQG SHWURWKHUPDOH 6\WWHPH VWIPUNZKMRVWULW
KDOE GLHVH EHL GHU ZHLWHUHQ .RQJHSWHQWZLFNOXQJ NHLQH 5
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Abb. 19: Ubersicht der Nutzungsarten von tiefer Geothermie: a) Tiefe Erdwéarmesonden, b) Hydro-
thermales System, c) Petrothermales System [veréandert nach HLUG 2010]

+\GURWKHUPDOH 6\VWHPH QXW]HQYV VKQORHFEXEPBSHQDQYWVHUH GHU R
IOIFKHQQDKHQ *HRWKHUPLH *UXQGZDVVHU DOV :I[UPHWUIJHU 'H
M&EHRFK GLH 7LHIH GHV *UXQGZDVVHUOHLWMKQG GHERMVWHGIRYVHK
THPSHUDWXU XQG FKHPLVFKH =XVDPPHQVHW]XQJ

'HU JHRORJLVFKH .HQQWQLVVWDQG DP 6WDQGRUW $UWPQ@QBVHH EH
LVW DXIJUXQG GHU IROJHQGHQ (UNXQGXQJVDUEHLWHQ VHKU JXW

X $EWHXIXQJ PHKUHUHU ([SORUDWLRQVERKUXQJHQ LP QIKHU
$QODJH

X $XIZIOWEIXX@EVHVWDUEHLWHQ DQ GHU %RKUXQJ A( SUHQGVHH
JUDYLPHWULVFKH XQG VHLVPLVFKH OHVVXQJHQ VRZLH HLQ 5HE¢

'XUFKIsKUXQJ YRQ ORGHOOLHUXQJHQ X D ]XU JHRORJLVFKHQ
8QWHUJUXQGHYV

,Q 7DEVLQG GLH YRUOLHJHQGHQ BWXGLHQ ]XP JHRORBLVFKHQ
WUDJHQ +LHULQ ZLUG KHUDXVJHDUEHLWHW GDVRQMWW 16W D3LGIR
JHRWKHUPLVFKH :IlUPHYHUVRUJXQ3IVGKU $XKNL IHHH AIBDBDGHNQN *U -
l+U VLQG GHVVHQ JHRWKHUPLVFKHQYREZLHQWHFKDHEYHQ REGEIXPLJIH
WXQJ LP 8QWHUJUXQG YRQ $BEQEVNDQWRODHY AMage|KRUL]RQW
2EHUNDQWH GHV 1XWAKNRDKMRMWKYHUYRQ VLQG QXU GHU B6HH V
QDKHUHV 8PIHOG (EHQVR NRQQWHQ I+U GHQ $TXLIHX@IHROGHQ
QDFKJHZLHVHQ ZHUGH®W 6DO D@ :HVKDOE DXV JHRORJLVF
IOH[LEOH %RKUSODW]DXVZDKO P|JOLFK LVW
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Tab. 9: Zusammenstellung der vorliegenden Studien zum geologischen Kenntnisstand

_XUJIDVVXQJ [XU 6WXGLH «EHU GLH 0]JOLFKNHLWH R H
3RWHQJLDOV DQ DXVJHZIKOWHQ 6WDQGRBQWHQWP % X
(LQVFKIWIXQJ GHU EDOQHRORJLVFKHQGHIZHQGXQIP 16001y -
$UHQGVHH SURJQRVWL]LHUWHQ 7KHUPDOZDVVHUYV :
XU]GRNXPHQWDWLRQ ]XP JHRORJLVFKHQ6 MOHIGPAWDE | >:HUQHU %UDQ
$XV]+JH DXV GHU 6WXGLH |X GHQ (QWZLFNQXRBOKQA
JUHL]JHLWHLQULFKWXQJHQ LQ $UHQGVHM HHQVERADE >:HUQHU %UDQ
1XW]XQJ YRQ 7KHUPDOZIVVHUQ I+U HQHR KBHWIHFRKH X

3URMHNWVNL]JH HLQHU JHRWKHUPLVFKHGUHPGWHH\ >*71 @
SEVFKOXVVEHGURKMKHUPDOH *HRWKHUPLH LQ $UHQG €<hr~ 4 di566
*HRORJERRKWWHFKQLVFKH .XU]JGRNXPHQWDWLRQ |X G
$xu|0WE»MQBWHV%DUEHLWHé ugGHUQHJHERQ%iQJ P BESOLIEE ) )
7KHUPDOZDVVHUHUVFKOLH%XQJ LQ GHU %RKUXQJ ( ¢ >/HQ] @
%HZHUWXQJ GHU $QDO\WHQ GHV 7KH U P DO ZERKHI\Q D

$Q6Q -$8HQGVHFP o P > HooqHu @
(UJHEQLVEMMRBKWLNDOLVFKH OHVVXQJHQ 6HLVPLN >+DUWPDQQ (
*HRWKHUPLHRE M H M $UMHQG YEMU JHRORJLVFKH VHL

B oOWHUVXEKXOIHO /G S6FKQHLGHU HW
6DFKEHULFKW *EHU GLH GXUFKJHI*KUWHQ $QOEMHWHC >6FKQHLGHU /t
$EVFKIW]XQJ GHU :LUWVFKDIWOLFKNHLW HGERUW $HRY >.DEXV @
ODFKEDUNHLWVVWXGLH *+$R\W R B WP LTH BIOG KVFIQH ZL U\

_RPPXQDOH 9RUDXVVHW]XQJHQ [XU 1XW]XQVRHWRVOKH >(EHUZHLQ @
6D F KV$HIK DO W

>*71 @

'DV QDFKIROJHQGH %RKUSURILO GHU$DMNQGYZHMWND QY E @ SR 5 UIXHD J
UHQ]JSURILO Il+sU GLH 5HJLRQ V+GOLFK GHV $UHQGVHHN DQJH
YHUGHXWOLFKW GDVV GHU 1XW]KRULJREGWZDQYWHRHDLUIGHIH YRQ

Tab. 10: Bohrprofil der Bohrung E Arendsee 10/82 bis Muschelkalk [E BERWEIN 2006; KABUS & SEIBT
1998a]

ELV 4XDUWIU
7JHUWLIU OLR]IQ
7JHUWLIU 20LJR]IQ
7JHUWLIU (R]IQ
7JHUWLIU 3DOIR]IQ
2EHUNUHLGH &DPSDQ
2EHUNUHLGH 6DQWRQ ELV
2EHUNUHLGH 7XURQ
2EHUNUHLGH &HQRPDQ
8QWHUNUHLGH 2EHUDOE EL
8QWHUNUHLGH 8QWHUDOE E
BQWHUNUHLGH :HDOGHC
OXVFKHONDON

'DU*EHU KLQDXV NDQQ GHU JHRWKHUPLVFKH &DXLIHWWALE O O/G KR E
WHULVLHUW ZHUGHQ %HVRQGHUV KHUYRU]JXKHEHQ LVW KLHUEH
VFKQLWW GHXWOLFK HUK|KWH 6FKLFKWWHPSHUDWXU (EHQVR Z
ZIVVHU QLFKW GXUFK REHUIOIFKHQQDKH *UXQGZIVVHWHRGEHU DQ

IOXVVW VLQG 'LH AQDW.UOLFKH XUVSUe*Q%OLF KGIL I5 HW R K H L WW L&/
1XW]XQJ DOV +HLOZDVMWW GHPQDFK JHIJHEHQ SWMINMQGQGHU
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FKHPLVFKHQ *HKDOWH N|QQHQ GLH 7LHIHQZIVVHU GKDMUHRWKHL
7TKHUPDOVROH?® DQJHVSURHKHQ Z6RUGHG BW DO : (5E(5
%s$1'7 @

Tab. 11: Zusammenstellung der Parameter GHV JHRWKHUPLVFKHQ $TX[KheuUd 200Y; HDOGHQ?3
SCHNEIDER et al. 1999a]

L P XQWHU *2. . P FD . *EHL
6FKLFKWWHE f& 'XQUFKVFKQLVQVW
OIFKWLJNHLYV P
SHUPHDELOL P! EHL P HIIHNWLYH OIFKWLJNHLW
IXW]SRURVL
IROXPHQVWL P AK ! PAIK EHL QXU XQYROOVWIQGLJHP $XIVFKO

P X *2. OHVVXQJ LP 5DKPHQ GHU =XIOXVVSURILOLH!

SAKHZDVVHU P X *2. OHVVXQJ LP 5DKPHQ GHU 7HPSHUDWXUYHUO

G\QDPLVFKH!

:DVVHUVSLH. A

OLQHUDOLVD J O 1D&Q0\S *EHUGXUFKVFKQLWWOLFK KREKPLQ}
'LFKWH NJ P

S+:HUW =

SDGLRDNWLY P%T ( HQWVSULFKW QDW.UOLFENMURRFKQHQV LHEE

OLW *ONDQQ GLH /HLVWXQJ HLQHU K\GURWKHURDOXRHQHLNR VB KIRIU F
5 FNODXIWHPSHUDWXU GHV 1DKZIUPHQHW]HVY EHVWLPPW ZHUGHC

%HL HLQHU 5¢FNODXIWHPSHUDWXU GH% VMKEZOWRAH GHH\YH \K\BRE@ W
*HRWKHUPLHDQODJH HLQB: /HHVWXWJ 'PR®LH *HRWKHUPLHDQODJH
DQ HLQ :IUPHQHW] JHEXQGHQ LVW PXVV EHL HLQHU HDNMWVEFKOLH
ELHWHV PLW *HRWKHUPLH HLQHO*HV.DBWOHEWWKQW MRQHOOW Z
+LHUI*U VLQG YLHU *HRWKHUPLHDQODJHQ QRWZHQ®LOIRUWH HQV
DXWHW]XQJHQ ZXUGHQ GXUFK GLH 6WDGW PLW GHP (UODXEQLYV
JHVFEKDIIHQ

N . . s S
LU U

L.n0 egF ;0 n e Gl. 4

3« /HLVWXQJ K\GURWKHUPDOH *HRWKHL - N:

FU VSHILILVFKH :IlUPHNDSDJLWIW GHV 7t N- NJ
EHUHFKQHW DXV OLQHUDOLVO&/LR@

7% %RKUNRSIWHPSHUDWXU GHV 7KHUPD f&
7DE

75«5+FNODX| GHV 1DKZIUPHQHW]HYV - fé&

U 'LFKWH GHV 7KHUPDOZDVVHUV NJ P
7DE

9« )JUGHUPHQJH GHV 7KHUPDOZDVVHUYV PfiK
7DE

(LQH YROOVWIQGLJH $EGHFNXQJ GHV :IlUPHEHGDW \D GPMABWROW N
*HRWKHUPLH YHUULQJHUW DXIJ{PAYW LW @ INFNERIIOS K Q> 898 $
E@ GLH MIKUOQREKWIRQMQ BRI FD W D
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3.3.4  Schlussfolgerung

‘LH EHUHLWYV LQ GHU =LHGMHWPMWNHODY EHDEVLFKWLJW GLH ¢
JDQ]JKHLWOLFKH DOWHUQDWLYH :IUPHYHUVRUJXQJ |]X HQOWZLFNH
EDUHU (QHUJLHIH GHWDEFEK PLQLPLHUW XQG I«U GDV 3URMHNWJHE
IROJOLFK NDONXOLHUEDUH :IlUPHSUHLVH JHZIKUOHLVWHW

'DV ELVKHU GDUJHVWHOOWH WKHRUHWLVFKH 3RWHQMWD®WLRUQH:
PDVVH XQG WLHIHU *HRWKHUPLH GHU :IUPHEHGD DIE BH&HENRM H N
ZHUGHQ NDQQ ZIKUHQG GLH %HGDUIVGHFNXQJ DR OGILEK PLLWW 6 R (
'HPQDFK NDQQ 6RODUWKHUPLH QLFKW DOV ]JHQWUDOH /|VXQJ ¢
ZHUGHQ

7TURW] GHU 7TDWVDFKH GDVV XQWHU 1XW]XQJ YR N RB B ¥V HWHM
WKHRUHWLVFK YROOVWIQGLJ JHGHFNW ZHUGHQ NDQQ ZLUG GLt&
O] JOLFKNHLW GHV 7UDQVSRUWY ¢«EHU JUR%H (QWIHUEMHMRJIHQ X
UHJLRQDOHQ ODUNW DOV |JHQWUDOH /|VXQJ I-U GLH DOWHUQDWL

1HEHQ GHU ODUNWDEKIQJLINHLW LVW GLH 9H UH<HEIDIWIN-WVIVWM Q¥ B@
KIQL (UWUDJVHLQEX%HQ N|QQHQ EHLVSLHOVZHLVH GXUFK 8¢
HIWUHPH 7URFNHQKHLW RGHU DXFK GDBWRSSWDREUE Q KQWHHQPHRA (|
UHVXOWLHUHQ

6RZRKO GHU 3UHLVDQVWLHJ I+U NRQYHQWLRYHOQEX fHIQ JLAINRD |
YRQ .ULVHQ HUK|KW GLH 1DFKIUDJH QDFK %LRPDVVH XQG I[+KUW

'DUsEHU KLQDXV NDQQ GHU LQWHQVLYH %LRPDVVHDQEDX HLQ
%RGH®QG 8PZHOWVFKXW]HV 6FKODJZ|UWHU ORQRNXOWXUHQ
9LHOIDOW DEHU DXFK JHJHQ<EHU EHUHLWYV LQ G%URFAEIVRIQ H[L
NRQNXUUHQ] XQG GHP :LUWVFKDIWV]ZHLJ 7R X GWHRX % HVXEKMHN W
QDFK VLFK JLHKHQ

'"HP]XIROJH N|QQHQ ]ZHL ZLFKWLJH =LHOH GHU 6WDGWHLALH $EN
VWHLJHUXQJHQ XQG GLH )JUGHUXQJ GHV :LUWVFKDIWHMMWHLIHV
ZHUGHQ

OLW GHQ EHUHLWYV YRQ GHU 6WDGW $UHQGVHH GXUFKVEKRI (UOD
IHQHQ EHUJUHFKWOLFKHQ 9RUDXVVHW]XQJHQ LVW HVHR|JOLFK
*HRWKHUPLH YROOVWIQGLJ DE]XGHFNHQ

*HRWKHUPLH NDQQ QLFKW «EHUUHJLRQDO JHKDQGHOMWREZBOGHQ
SROLWLVFKHQ 9HUIQGHUXQJHQ LVW /HGLJOLWHEOXIDPU CCHW 6 WHIMREP
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INGENIEURE
GHBEHULUGLVFKHQ $QODJHQ PXVV LQ $EKIQJLINHLW GHU 3UHL\
ZHUGHQ

'DU*EHU KLQDXV LVW WLHIH *HRWKHUPLH DOWWWRMHRTHXHIO B L K\
XQG 7bHY¥ -DKUHV]J]HLWHQ XQG GHP]XIROJH GHUHQ (LQVDW] VHI

'HV :HLWHUHQ LVW HV QXU «EHU GLH HQHUJHWLVHKHA|JOVFKOLH%
7TKHUPDOVROH I-U WRXULVWLVFKH =ZHFNH DXV]XNRSHHOQ XQG
HLQHV DXV WRXULVWLVFKHU 6LFKW UHJLRQIIH@QHQDEDOOHLQVWHO!

1HEHQ GHU $XVZHUWXQJ GHV HQHUJHWLVFKHQ 3RWHQWLDOV ]H
OLFKHQPLZVVVLRQHQ LQGTDE/ HLQH PD[LPDOH 0L QUPLVHMLR@HGH U
*EHU GLH 8PVWHOOXQJ DXI *HRWKHUPLH HUUHLFKW ZLUG

Tab. 12: Einsparung an CO ;-Emissionen des Projektgebietes durch den Ausbau erneuerbaren Energien

: 9HUULQJHUXQJ UHJ
&2-(PLVVLRQHQ $XVIDQJIV]IXVWDQ
>/ D@ > @

6RODUWKHUPL
%LRPDVVH -

*HRWKHUPLH
$XVJDQJV]XVWDQ

"XUFK GLH HQHUJHWLVFKH 1XW]XQJ YRQ WLHIHU GHEBWMWUKRQB WH
=LHOH GHU 6WDGW YROOXPIIQJOLFK HUUHtHRWKHBAMHPBGH QL Q) R3HIX
DQVFKOLH%HQGHQ .DSLWHOQ GLH |JHQWUDOH /|VXQJ GHU DOWHU
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4 $OWHUQDWLYH :IUPHYHUVRUJXQJ

4.1 Technisches Konzept

'LH LQ GHU =LHOVWHGOXQBVWHOOW ZXUGH VROO HLQH DOWHU
l-U GDV BURMHNWJHELHW HQWZLFNHOW ZHUGHQ GLH GXUFK GtF
&2-(PLVVLRQ PLQLPLHUW XQG ODQJIULVWLJ VWDELOG®WUDP®HISU I
[IlVXQJ KLHUI+U ZXUGHWIHIBESHRWKHUPLH KHUDXVJHDUEHLWHW

)*U GLH DXVVFKOLH%OLFKH 9HUVRUJXQJ GHV JHVDBMWHQ VAUWLRMHN
YLHU $QODJHQ HUIRUGHUPR L5AKKP.D@ GHU YRUOLHJHQGHQ 8QWHU"
WHFKQLVFKH 8PVHW]XQJ GHU HUVWHQ *HRWKHUPLHDQODJH DXI1J

8QWHU 1XW]XQJ GHU EHUHLWYV YRUKDBGEQHQV\R DIDI H6Q H6 RK b XHD J
ZIUPH *EHU GLH L) $D JHVKNGEORWKHUPDOH 1XW]XQJVDUW HUVF
+LHUI*U LVW QHEHQ GHU 1XW]XQJ GHU YRUKDQGHIQMWP @RKXXQJ
ERKUXQJ HUIRUGHUOLFK 'HU $EVWDQG GLHVHU ENRGEHW®WRK U X
JHQ XP HLQH %HWULHEVGDXHU GHU-PEOBDH]XRGI AKQOHYWMIBY
GLH :IUPH VR QDK ZLH P|JOLFK DP 3URMHNW UHGE DHW H]QXRIP PRI « J
GDVV GLH 1HXERKUXQJ |[VWOLFK GHU YRUKDQGHQHQ ®RKUXQJ |
DEJHWHXIW ZLUG %HLGH %RKUXQJHQ ZHUGHQ +EHRJ HHOH 7KH!
EXQGHEHUHQ 9HUODXI DXIJUXQG GHV XQNRPSOL]LHNQUHQRM QHKI
'HIHQ XQX@WDKDOE GHV 7ULQNZDVVHUVFKXW]JHELHWHY YRUJHVHK

,P 8PIHOG GHU 1HXERKUXQJ LVW HEHQVR GLH (UJHEMWOQH GH
*+= JHSODQW YRQ GHU DXV GLH :IUPHYHUEUDXFKHU YHUVR
“IJUPHQHW]HV

'HU 6WURPEHGDUI GHU JHVDPWHQ DOWHUQDWLYHQ :IGAHYHUVR
GHU 7KHUPDQUZDBWVISHPSH $E8B XQG GHU :IUBHQWWLOSXPSH 1U
$EE  ZLUG GXUFK HLQ HLJHQHV %+.: VHOEVW HU]JHMGWGLUHN\EZI
LQV :IUPHQHW] HLQJHVSHLVW

)*U =HLWHQ PLW EHVRQGHUV JUR%HP :I[UPHEHGDQI] X@/G KOV QU -
GHU *+= [XVIW]OLFK HLQH 6SLW]J]HQODVWNHVVHODQODJH ]XU 9HU!

6RZRKO GDV %+.: DLGBSDWFKQ®DVWNHVVHODQODJH VROOHQ [XU 6
"HUWVFK|SIXQJ =LHOVWHON %QRIDS DXV GHP 8PIHOG YRQ $UHQ
ZHUGHQ 7DEH NRQNUHWH $UW GHU 8PVHW]XQJ *DVVSHLFKHU E
PXVV ]X HLQHP VSIWHUHQ =HLWSXQNW DEVFKOLH%HQG JHNOIUW
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'XUFK GLH ]XVIW]OLFKH (LQELQGXQJ GHU $EZIUPH GHW®+.:V XQ

ODJH HUK|KW VLFK GLH :IUPHOHLVWXQJ GHU *HVDEBWDQ@AEMIH Jt
VFKOLH% OLFKH PLWWHOVOW LHH HH L'W  RNVKHHUPOQOW ZHUGHQ NDQQ

‘DV $XVPD% GHU /HLVWXQJVHUK|KXQJ LVW YRQ GHUH: IDPHPHQJH
GHFNW ZHUGHQ VROO DEKIQJLJ ,Q GHUHRNWKXHEQWRKBE:DOXK J -
GHFNXYQRQ DQJHVWUHEW ,QIROJHGHVVHQ NDQQ PLW GHU *HVL
*HRWKHUPLHDQODJH 6SLWIHQODVWNHVVHODQODJH XQG %+.:
FD O0: YRUJHKDOWHQ ZHUGHQ .DS

,Q $EE XQMlage 10 VLQG GDV *UXQGSULQ]LS VRZLH HLQ hEHUVLFKW:'
EHQHMIQVDPW D Q QIDYW HXDQW

hermische [ Abnehmer

entrale

OUO000
dooooo
+HL]ZDVVHU N|OBLVOD X
0000 U D=lool
I oooooo

i 7TKHUPDOZE

-
5 N\ NUHLVOD X
—

b e e e e

Abb. 20: Grundprinzip der geplanten Warmeversorgung [verandert nach S EIBT 2007]

4.1.1  Flacheninanspruchnahme

U GLH 8PVHW]XQJ GHU DOWHUQDWLYHQ :IUPHYHUVRUWXQJ P+V\
GHQ %RKUSODW] GHU 1HXERKUXQJ XQG GLH *+= |XU 9HUI«JXQJ "
QHW] LP 6WUD%HQN|USHU YHUOHJW ZLUG P+VXKQ BEG &HRHKUS
JOIFKH IsU GLH *+= JHVLFKHUW ZHUGHQ

'LH *U| BHEHQ|WLIWHQ %RKUSODW]IOIFKH LVW DEKIQJLJ YRQ GHU
GLHVH LVW ZLHGHUUXP DEKIQJLJ YRQ GHU 7LHIH GHV ]X HUVFKOI
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$P IDYRULVLHUWHP ®&WDIGROULWK FDHU EHVW H KHGI®EY HAHR KU X Q J
ZLUG GLH %DVLV 8QWHUNDQWH GHV 1XW]KRUL]JRQWKHM GHU J
A:HDOGHQ® LQ HLQHUFP7 HHUHEDWMGe\W GHP]XIROJH LVW I+U GLH %R
HLQH %RKUSODW]JU|%P YRQY ZFADQGLJ

8QZHLW GHU %RKUSODW]IOIFKH LVW GDU*EHU KLQB X®IFKHGYLRIQ6'
FD [ PYRU]JXKDOWHQ

'"LH6HLWHQYHUKIOWQLVVH EHLGHU )OIFKHQ N|QQHQ LQ VSIWHU}
*HIHEHQKHLWHQ DQJHSDVVW ZHUGHQ

4.1.2 Bohrung

'D HLQH 9LHO]DKO YRQ )OIFKHQ I U HLQHQ SRWHHLHOHWUHP® @ RKU
ZDVVHUOHLWXQJ YRUKDQGHQ VLQG ZLUG DXV *U-QGBIQJERAU LU
GDVV GLH 1HXERKUXQJ VDLIJHU VHQONUHFKWH DXVJHI-KUW ZLUG

'DV $EWHXIHQ HUIROWRKUNHERDKIUHQ +EHU HLQ URWLHUHQG
6FKZHUVWDQJHQ GLUHNW <EHU GHP %RKUZHUN]HXJ HUJHXJHQ

o KOXQJ GHV %RKUPHL%HOV XQG ]XP $EWUDQVSR UX YRQ GOR/K U N
%BREWWIQJIH ]XP %RKUPHL%HO JHOHLWHW 'LH 6S-RRELQWEHUW

GHQ 5LQJUDXP GHU %RKUXQJ DXI XQG ZLUG BEHUNW/DHFN A QWY\RPO
%RKUNOHLQ EHIUHLW 'LH %RKUDQODJH PXVW IEYZ G GH|X¥DH/IDHQ ¢
EULQJHQGHQ 9HUURKUXR@ DLXW ORI W R/GIL) YRQ GHU %RKUWLHI
GXUFKPHVVHU DEKIQJLXQG W ®DIYBHRKXW]SODQ HLQHU SRWHQ]L!
L @nlage 14 GDUJHVWHOOW

'LH %RKU]JHLW LQNO $XVEDX GHU %RKUXQJ XHLG B | QeGHNUIN HEWP IZ
HWZD  :RFKHQ MH %RKUXQJ YHUDQVFKODJW :IKUHQG BGLHVHU =
XQG 1DFKW EHWULHEHQ )eU GLH %HGLHQXQQIKG|IVL%HHR KD DHM KD
HUIRUGHUOLFK $XV GHU %RKUWIWLIJNHLW HUJHHEIHIHF AFKK DO PH
WHFKQLVFKHQ *XWDFKWHQ GLH (LQKDOWXQJ GHU JHWHWHQLFK J
LVW

=XP 6FKXW]H GHV *UXQGZDVVHUV XQG GHU B6WDELOLVLHUXQJ
$EWHXIHQ GHU 1HXERKUXQJ LQ HLQJHOQHQ $EVFKQLWWHQ 1D
VFKQLWWHY ZLUG HLQH 5RKUWRXU 6WDKOURXUFHK GHPINQWRWUFE
IHVW PLW GHP A*HELUJH® YHUEXQGHQ 'XUFK GLH :LHMGBUKROX
WHOHVNRSDUWLJ YHUURKUWHY %RKUORFK GREKWOQHLQVMM X
HLQJHOQHQ %RKUGXUFKPHVVHU EHVWLPPHQ VLFK DQKDQG GHU C
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OLW $EVFKOXVYV XAHW HRKRKUXQIJVDUEHEWERPSOWWANHHP2IBQQ P
*UDYHOSDFN XQG "UDKWZLFRHOHMHKHQ $HEQDFK ZLUG GLH OHW
5RKUWRXU REHUKDOE GHV JHRWKHUPLVFKHQ $TXLIG UWWLEKENHVH
YHUURKUW VRQGHUQ GXUFK 8QWHUVFKQHLGHQ GHV %RKUORFK)
JHQ GHV :LFNHOGUDKWILOWHUYV GHU HUZHIHWRHUWHMH 3L GHID %P XLF
DEJHVWLPPWHQ )LOWHUNLHYVY *UDYHOSDFN KLQWHUI-OOW

Rohrtour

Zementmantel

|
/ l = Filterkopfstick
‘ : e — Aufsatzrohre

Wickeldrahffilter

|
|

unterschnittener
Bereich

Speicher

Filterkies-
packung

(HAEAE

|

Filtersumpf

Abb. 21: Open-Hole-Komplettierung mit Gravel-Pack und Wickeldrahtfilter [K ABUS et al. 2003]

‘LH GLH HUIRUGHUOLFKHQ 9HUURKUXQJHQ 6VDRGNRWIUWRRXURIS
WRXU XQG GLH .RPSOHWWLHUXQJ LQ ZHOFKHQ GBXI Mo KKUWO RE Kz
HLQJHEUDFKW ZHUGHQ LVW YRQ GHU *HRORJLH GHV %®YRKUSODYV
5DKPHQ GHV +DXSWEHWULHEVSODQHYV XU $EWHXIXQJ GHU %RKU

4.1.3 Geothermische Heizzentrale (GHZ)

'LH *+= UHJHOW VWHXHUW XQG *EHUZDFKW VRZRR®F&H®HQKHUI
+HL]ZDVVHUNUHLVODXI VRZLH GLH :IUPHEHUHLWVWIBOGK®J GHL
%+.:V 8P DOOH KLHUI*U HUIRUGHUOLFKHQ .RPSRQHQWIBQH XIQH
PLW HLQHU *UXQGIOIPKHQBRHLOB U +|KMH YRWZHQGLJ

'"HU_7KHUPDOZDVVHUNUHLVODXI| XPIDVVW IROGHQUGHVWEESOMHJIR
SRQHQWHQ

JLOWHUDQODJHQ
"I[UPH*EHUWUDJHU
SRKUOHLWXQJHQ
$UPDWXUHQ
9HUSUHVVSXPSHQJUXSSH
6FKXW]IJDVV\VWHP
6FKPXW]ZDVVHUJUXEH

X X X X X X X
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K ¥ &X $0O0H .RPSRQHQWHQ VLQG DXIJUXQG C
3 g 8 YROOHQ %HWULHEVEHGLQJXQJHQ 'UX

6DOLQLWIW KRKHQ ODWHULDGEHDQVS!
VHW]W XQG GHVKDOE LQ NRUURVLRQ)\
JODDNHUYHUVWQWNWWRWRII RGHU 7LWDQ
VWHOOW E]Z PLW ENE®HEKWXDJIHQ
] % (SR[LGKDU] 37)( +DUWJIXPPLHUXQJ
DXJHIsKUW

'DV 7KHUPDOZDVVHU ZLUG <EHU HLQH
YRQ GHARKUXQJ GHU *+= ]XJHI<KUV
GXUFK GLH *UREILOWGIUHD QGLEH H@E H U
WIJLJHQ $QODJHQNRPSRQHQWHQ VFK
UHLQLJW 'LH :IUPH GHV 7KHUPDOZD
PLWWHOM2 I8OEEMWUDJIJHW IMRSSHOW
XQG DQ GDV +HL]ZDVVHUG&QHW] EHUWU

'DV DEJHN<KOWH 7KHUPDOZDVVHU GX
VFKOLH%HQG ]XP 6FKXW] GHU JZHLWHC
GHV JHRWKHUPLVFKHQ $TXDMPUV GLH
ODJH EHYRU HV +<EHU GLH -9HUSUHV
JUXSSH RGHU GHUHQ %\SDVV ]XU ]
%BRKUXQJ WUDQV SR WWLHWHW W @G UGR

@i 'HU (LQVDW] GHU 9HUSUHVVSXPSHQJU
m YRP *HIJHQGUXPAR ICHBEJIQJILJ

Abb.22:  Auszug aus AnlagEl zur schematischen
Darstellung des Thermalwasserkreislaufs
(Beschreibung der Nummern siehe Text)

=XP 6FKXW] YRU GHP =&DVHWAWW BIHY ZXWE GHU JHVDPWH 7KHUPI
YRQ GHQ 5LHQIBHNP%RKUXQJHQ ELV ]X GHQ QLFKW JHQXW]WHQ U
3XPSHQ )LOWHAHMUDBHU PLW 6WLFNVWRII EHDXIVEFKODJW 'DUs
+DYDULHIDOO HLQH 6FKPXW]ZDVVHUJUXYEWMH XWH \® HUK HIXRD O ZG®IVH
DXIQLPPW S$EE

'HU 7KHUPDOZDVVHUNUHLVODX| LVW LQGLUHNW +EH]ZDS/N® UIUP|
NUH LV OBDXQ /M@

'HU_+HL]ZDVVHUNUHLVODX| QHYAMRW IW D VGUHPIX JUR%HQ 7HLOF
1XW]XQJ GHU *HRWKHUPLH XQG ]X XQWHUJHRUGQHWHQ $QWHLO
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XQG GHU :IlUPH GHU 6SLW]JHQODVWNHVVHODQODJH VWDPPW 'LH
+HL]ZDVVHUNUHLVODXIV VLQG

$XVGHKQRX@I 'UXFNKDOWHDQODJH
:DVVHUDXIEHUHLWXQJVDQODJH
3XPSHQJUXSSHQ

9HUWHLOHU

I9HUURKUXQJ VRZLH

SUPDWXUHQ

X X X X X X

'LH :I[lUPH GHU GUHL IUPHTXHOOHQ *HRWKHUPQLHZI%HG: LB SIRN|BID
YHUWHLOHUMKMD@WQYVFKOLH%HQG «EHU GLH 3XPSHQJUXSXHA GHV I
9HUEUDXFKHU WUDQVSRUWLHUW

'HU NDOWH 5«FNODXI GHV IUPHQHW]HV ZLD®I BGALH*FNODKKYHGW
"IJUPHTXHOOHQ DXIJHWHLOW VRZLH HQWVSUHFKHQG GHPXBWDQG
ERHLWHW

BHw-

Spitzenlast-

)
Kesselunlage
M—&Hﬁd . WHZ

Ferrheiz-
trosse

L @ i

fusdehnungs-
und Druckholtzanioge Dosier-  Wasseraufbereitungs- Frischwasser-
arloge arloge machepaisung

Abb. 23: Auszug aus Anlage 11 zur schematischen Darstellung des Heizwasserkreislaufs (Beschreibung
der Nummern im dariiber stehenden Text)
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414 Warmenetz

(QWVSUHFKHQG GHU LP QRF KKHRUJHOHEMM WOHQ :IUPHOKBLVWXQJ Y]
GHU *HD®MWH EHVWHKHQG DXV *HRWKHUPLHDQODJH 6SLW]JHQO
ZXUGH GDV :IUPHQHW] DXVJHOHJW 'HU 6FKZHUSXQNW OLHJW k
[IHIHQWOLFKHQ XQG JHZHUEOLFK JHQXW]WHQ *HEIXGH $QODJH

Verlauf

,@nlage 10 LVW GHU 9HUODXI GHV QHX ]X HUULFKWHQGHQ :IUPHQH)\
$XVIDQJVSXQNW LVW GLH *+= YRQ KLHU DXV YHUOWUJWIBQH +
"HIJHQ ]XQIFKVW 5LFKWXQJ 1RUG B &.UROMR QU IH MG BRI\ I UKQDR%0 H
0-KOHQVWIXD %H U 6WUHFNH ]XP .UHLVYHUNHKU GXUFKKQGHUW Gl
*EHMXHUW GLH VWLOOJHO H JW b HQSRIGNW 8 DE BDIDHZHGHO

9RP .UHLVYHUNHKU DXV YHUOIXIW GLH +D0e&W WQDWSEBI-6H L W H U
VWUDBMYDXRUWKRGPODUNXWULHGHQVVIWMUBWIHGHQ JU|%WHQ $E]JZHL
+DXSWWUDVVH DXI GLHVHP $EVRHK®DWRW WAHKOFRK \8 K B J6 YHXIHA AH KU X
GLHOGVWWINGOKXVLYH GH$QWRY WLNVOIW G M

$Q GHU .UHYXHGHQVVARUODUMMLOW VLFK GLH +DXSWWUDVVH (L
*HEIXGH 5LFKWXQU LMY VW U:D% W K HR IR W VGUHHIL IDIIGMH UH 7HLO
*HEIXGH 5LFKWXQJ 1RUGZHVWHQHBIHQ YXYPVUD%H 7|EHOPDQQVWL
VW UD %M QEPHQSDUN

Dimensionierung

'DV JHVDPWH :IUPHQHW] ZLUG PLW .XQVWVVORIFR D& WNDOLRXAN @
DXVJHOHJW XP HLQH 'XUFKIHXFKWXQJ GHU :IUPHGIPPXQJ XQG G|
YRQ :IlUPHYHUOXVWHQ IU*K]JHLWLJ ]X HUNH Q QEHU HLONH WUHR/H VD NI |
]XP (LQVDW]

'LH 'LPHQVLRQLHUXQJ GHV :IlUPHQHW]HV HUIROJW DXGIHWKQGODJ
JHOQHQ *HEIXGH HLQHU PD[LPDOHQ )OLH%JHVFKXLRGGINRKW Gt
OHLWXQJVYHUOSBWHQ YRQ

'LH $QVFKOXVVOHLVWXQJ HLQHV *HEIXGHV ZLUG D6V GHUHQ :IU
'D KLHUEHL GLH *OHLFK]JHLWLJNHLW GHEE:IUPHOKW]HWP 7NHIHQ
NRPPW ZLUG lU GLH 8PUHFKQXQUHYRQDXBRHPMQUHPHOHLVW XC
9", HLQH 9ROOODVWEHWULHEXVIW B Q GHI\QH VKW Y.RS

'LH LQ $EKIQJLIJNHLW GHU 5RKUGXUFKPHVVHU XRIGHNFNOBXIQ /
VLQG LQ T™EUIJHVWHOOW
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INGENIEURE

8QWHU 9HUQDFKOIVVLIXQJ YRQ 'HKQXQNWESRKY HUNBPQY FD
7UDVVH YHUOHJW +LHUEHL ZHUGHQ GLH XQR%HQ 'KHMEBEKPHVV
=XEULQJHUWUDVVH YRQ GHU *+=>X5Q6 KW XNIDIHGEWDG WM 6 KWRIH\PVH U
GHODXVDQVFKOXVVOHLWXQJHQ ]XJHRUGQHW

Tab. 13: Je Rohrdurchmesser zu verlegende Rohrlange

$X%HQURKUGXUFKH 5RKUOIQJH

PP
PP
PP
PP
PP
PP
PP
PP
PP
PP
PP

>

— | = &

l'u'IT'U'U"'U"'U'U"

6 XPPH

N

2 Energetisches Konzept

N

.2.1  Datenauswertung

-HGHV GHU LP 3URMHNWJIHELHW EHU e« FAMLGE K WALXQWHHQ V*FHE] X G WAl
*UXSSHRHRUGQHW :(IKUHQG GLH |[ITHQWOLFKHQ VRZLH DXVJHZIKOW

.L7D
6FKXOH

7XUQKDOOH
+DXV GHV *DVWHYV
YHXHUZHKU

'"HXWVFKHV +DXV

+RWHO $UHQGVHH
3I0HJHKHLP

(=

YRUVWDPW

JHULHQODQG $UHQGVHH
&DPSLQJSODW] $UHQGVHH
'8

. XUNOLQLN $UHQGVHH

X X X X X X X X X X X X X X

MH DOV HLQH (LQJHOJUXSSH EHU<FNVLFKWLJW ZXUGHQ ZXUGHC
%BFKWXQJ LKUHU [UWOLFKHGDDJIHVEH® OY HRE*UXSSHQ ]XJHRUG
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$XI *UXQGODJH GHU (UIDVVXQJVE|JHQ NRQQWH HLQ JUXSSHQVSH
HUPLWWHOW ZHUGHQ GHU GHQ QLFKW HUIDVVWHQ *BEHJIGHQ ]X
[*U MHGHV HLQ]JHOQH *HEIXGH HLQ JHPHVVHQHU (UIDVVXQJVERJ
EK&DUI YRU

Tab. 14: Anzahl der Gebaude je Gruppe

(LQIDPLOLHQKDXV $0
(LQIDPLOLHQKHERGHARW:
(LQIDPLOLHQKDMNEG B 1LIDIFW

(LQIDPLOLHQKDXV 1H)

SHLKHQKDXV $OWED X

SHLKHQKDXV $OWED X

OHKUIDPLOLHQKDXYV
9LOOD
YODFKEDX *HZHUEH

4.2.2 Warmeenergiebedarf

'LH $EQHKPHU DP QHX ]X HUULFKWHQGHQ :IUPHQHW] KDEHQ
FD 0:K D zZDV IDVWHVY 3URMHNWJHELHWHY HQWVSULFKW

hEHU GDV :IUPHQHW] ZHUGHQ DOOH [IIHQWOLFKH@XUHEDXGH YHU
0:K D EHWUIJW

'LH YRQ GHU *HVDPWDQODJH EHUHLW]XVWH® ®OHQRH/ VI XPHB HID J H
HUJRUHFKQHQGHQ 9HUOXVWH GHV :IUPHQHW]HV HUK|KW ZHUGH
VFKZDQNHQ GLHVH MH QDFK 5RKUGXUFKPHVVHU IeU GLH HLQI

P XQG : P ZDV HLQHP :IUPHYHUOXWWWWRSQUEBKW 'HPQDFK ZLL
GHU *HVDPWDQODJH EHVWHKHQG DXV *HRWKHUPLHDQODJH ©6SL
MIKUOLFK HLQH :ITUPHPHQXHKYRHQQMD/SULFKW]HXJIW

$XVIJHKHQG GDYRQ GDVV DXIJUXQG GHU *OHLFK]JHLWLJNHLW HL
FD KD DQJHQRPPHQ ZHUGHQ ND@XVVD&LH *HVDPWDQODJH
' JUPHOHLVWXQJ YREHARDHLWVWHOOHQ $EE

(LQHU 9HUULQJHUXQJ GHV :IUPHEHGDUIV DXIJUXQG GHU (LQVSI
HQBWWLVFKH 6DQLHUXQJ RGHU GLH 6WHLJHUXQJ GIRXQQ HBUHN. HH |
+HL]VA\VWHPV LVW ZHLO VLHXGRPEHYOWBQHEKHILIIDXWYV VFKZE
EDU 'HVKDOE ZHUGHQ GLHVH OD%QDKPHQ LP YRUOLHJHQGHQ W]
VLFKWLJW 'LH SULYDWH (QWVFKHLGXQJ ]X VROFKHQ GD%QDKP
WesPHUV ZLUG MHGRFK DXVGU*FNOLFK EHJU*%W 'DISIVUIWH®X U F K
N|QQHQ SUREOHPORY GXUFK HLQH 1HW]JHUZHLWHUXQJ QHX YHUJI
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'LH /HLVWXQJ GHU JHSODQWHQ *HVDPWDQODDMI ZXIUHG KL-8 THOWR P
SRHQWHQ GHU $QODJH DXIJHWHLOW 'LH $XIWHLOXQJHEDW LHUH (
PHVVXQJHQ GHV /DVWJDQJV YRQ :RKQEHEDXXQJHQ XQEWHU %HDF
GLQJXQJHQ

x

"LUNXQJVIJUDGH H®WRHY %LRIRBY Houn

X $XVOHJIXQJ GHU HOHNWUL%FKHQD/MLGMPQEWSHRWEHGBPUI GHU
DQODJH +DXSWYHUEUDXFKHAG HWKSFDUPIHD Z DYRM@HHW D S XP SH

X YROOVWIQGLJH (LQVSHLVXQJ GHU YRP %+.: HUJHXJWHQ :IUPH L

X ORGXOLHUXQJ GHV 9ROXPHQVWUR P GGHIS X/KSHU RIDXQZ DZ/DWMAK H Q
XQG GHV $XVOHJIXQJV SXR NTDHEV

x JHRWKHUPLVFKH HEQLDNGRFIPIHWIWD DEQBEE ZHUGHQ QLFKW GF
‘IJUPHYHUVRUJXQJ ]XJHUHFKQHW 9ROOEHWULHEWRFKXEHLFRQ :IL
BWURPYHUEUDXFK EHUsFNVLFKWLJW

6
R

» mmmm Spitzenlast

5 Geothermie
s BHKW
4 e e oo e | astgang

Leistung [MW]
w

1_ ................

~t ES P G

Abb. 24: Aufteilung der Leistung auf die einzelnen Anlagenkomponenten: Geothermie, Spitzenlast,
BHKW

4.2.3  CO,-Verbrauch und Primarenergiefaktor

,P 5SDKPHQ GHU $XVJDQJV]XVWDQGVDQDO\VH ZXUDBM IGD\GD W 1B GRI
$EGHFNXQJ GHV :IUPHEHGDUKVDYREE &2(PLVVLRQHQ YRM
$EE DQIDOOHQ +LHUDXV HUJLEW VLFK HLQ )DMWRK I+U GDV 3UF

'"HPQDFK ZHUGHQ YRQ GHQ *HEIXGHQ GLH DQ GDV QHX ]X HUU
VFKORVVHQ ZHUGHQOVR @O HIMNW X H@ODHPLWWLHUW

1HEHQ GHPRKEEUDXFK LVW HEHQVR GHU 3ULPIUHQHUJLHIDNWRU
OXQJ $EBEKIQJLJ :LH IGPUDEHEVWHOOW ZLUG GLH :IUPHWHUVRUJ
ELHWHYVY DNWXHOO PLW HLQHP 3WLFKHQBWIIMWMHONWRU YRQ
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(LQH 8PVWHOOXQJ DXI GLH DOWHUQDWLYH :JIXRBYWWHELRUBXQJ HL
VHW]WHQ :I[UPHWUIJHU (UGJDV GXUFK *HRWKHUPLRPXNBZWLRJIDYV
OLJHQ :IlUPHWUIJHU GXUFKJHI*KUWHQ WKHUPLYKRHQVEREHXK YGY H |
GHU 3ULPIUHQHUJLHIDNWRU GHXWOLFK

9RQ GHU QHX JHSODQWHQ :IlUPHYHUVRUJXQJVDQODHH 6ESHWN HKH

JHQODVWNHVVHODQODJH XQG %+.: VIIHIG @41EW W IG KD IDANWRIH O O H Q

IDVW ZHQLJ&U HPLW\WEHHQUAMR YHUULQJHUW VLFK GHU S8EHBPIUHQH
DXI 7DE

Tab. 15: Ermittlung der CO ,-Emissionen sowie des gewichteten Primarenergiefaktors der alternativen
Warmeversorgung

%LRJD'
*HRWKHI
%LRJID"

>8%% E@
>' 1 - @

4.3 Wirtschaftliches Konzept

4.3.1 Ausgaben

%HL DOOHQ GDUJHVWHOOWHQ $XWIDRN @ KO QG HID\WXH W MUEK XEO |
JERWHQ YHUJOHLFKEDUHU 3URMHNWH EDVLHUHQ

Investitions- und Ersatzinvestitionskosten

'LH ,QYHVWLWLRQVNRVWIOP QXQNOKNVHYUNH GHU JHSODQWHQ DO
'IJUPHYHUVRUJXQJ EHWRDJIJH 6 XPPH GHU LQQHUKDOE YRQ  %HW
HBULQJHQGHQ (UVDW]JLQYHVWLWLRQHQ HUKJKRQ GLH .RVWHQ QR

,Q 7DE VLQIHQYHVWXWGR@WDW]LQYHVWLWLRQVNRVWHQ JUXSSLE
GDUJHVWHOOW 'LH JU|[%WH .RVWHQJUXSSH VW H OLO W QGHHRIGIIF K
3URMHNWHQ GHXWOLFK K|[KHUHQ ,QYHVWLWLRQVNRVWEHH} GHU .R
9RUOLHJHQV HLQHU EHUHLWY YROOVWIQGLJ DXVJHEDXWHQ %RKL
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INGENIEURE

Tab. 16: Investitions- und Ersatzinvestitionskosten gruppiert nach Kostengruppen

.RVWHQJUXS

,QYHVWLWLRQY (UVDW]JLQYHVWL
>T7TY,.@

—
E—
—
E—
: E—
— e —

%HU*FNVLFKWLJIJXQJ HLQHU UHGXQGDQWHQ 6SLW]HQODVWNHVVHODQODJH

,Q $EE VLQG GLH JHLWOLFKH (QWZLFNOXQJ GHU ,QYHVW-QWLRQVN
YHVWLWLRQHQ MH .RVWHQJUXSSH GDUJHVW HHOWW L HEPV] M CROUIHHQ P
‘JUPHYHUVRUJXQJVDQODJH PLW HUK|KWHQ (UVDW]LQYHVWLWLRQ
KDQGHOW HV VLFK ] % XP GHQ $XVWDXVFK DOGHWU #HDRW EHUJL
QHW] GHU 6SLW]JHQODVWNHVVHODQODJH XQG GH&HM +)}L\D WSS W ]
'"UXFNKDOQBH:DVVHUDXIEHUHLWXQJVDQODJHQ *+=
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Abb. 25: Zeitliche Entwicklung der kumulierten Investitionskosten sowie Ersatzinvestitionen je
Kostengruppe

Betriebskosten

,Q $EE LVW GLH JHLWOLFKH (QWZLFNOXQJ GHU JHVD B WM @ W U
XQG IL[HQ $QWHLOH GDUJHVWHOOW

'LH_)LINRVWHQ EHLQKDOWHQ :DUWXQJ ,QVWDQGKDOMNKLHV 9HU
ZLUG PKWSUR :RFKH I+U .RQWUROOJIQJH XQG /HLVWXQJVDQSDV
VDWLRQXE®RWHUQHKPHQ I+U :DUWXQJ XQG ,QVWDQGKDOWXQJ YHU
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INGENIEURE

'LH .RVWHQ U :DUWXQJ XQG ,QVWDQGKDOWXKHRV WRAOQH 88 M LEF®"
SURJHQWXDOHU $QWHLO GHU ,QYHVWLWLRQVNRVWHQ DEJHELOGHF

Tab. 17: Fixkostenermittlung als prozentuale Anteile der Investitionskosten

.RVWHQJUXSSH ‘DUWXXQQGQVWDQGKD 9HUVLFKHUXQJ
DE -DKU
> @ > @

%RKUXQJ
‘TUPHQHW]

%+.:-6SLW]JHQODV

)sU )LINRVWHQ LVW BURHY WWKHLOHEK® EHMREONVLFKWLIW ZDV VI
NRQWLQXLHUOLFKHQ BIQHGWHUHS ISHEEH O W

'HU GHXWOLFKH $QVWLHJ GHU )LINRVWHQ XQG® GHHPWIRQ J® KaH U\
GDUDXI ]XU*FN]XI*KUHQ- GRGV, QVUWDXQWIKD OWXQIJVDUEHLWHQ HU
HUZDUWHW ZHUGHQ

%HVWDQGWHLO GHU YDULDEOHQ .RVWHQ LVW GH LS 5\ KVIWOR VL Q
NHVVHODQGIH®LH WU HLQ]XVHW]HQGHQ 5RKVWRII %IMWRNDK ZLUG
YHUDQVFKODJW GHU HEHQVR ZLH EHL GHQ )L[INRVWHQ HLQHU MI

$X1JUXQG GHU DNWORAOHY FXHREBOWXDWLRQ ZLUG GEBBHFKHQC
VWHOOWHQ 7UHAHL FHWK QJ HUHZH HLMVWOHEJHU X QJ PRQ HYXW [ W
$X1 *UXQGODJH GHVVHQ LVW GHU JHLWOLFKH 9HUODXXHGHU YD!
JLINRVWHQ

,Q $EKIQJLIJNHLW GHU 1XW]XQJVGDXHU GHU DOWHHILQD\GLEHK :IL
%HWULHEVNRVWHQ JHVDPW ONARQW L DXL H UIDLIFRY: YRQDRQ

0,6
=== Betriebskosten (gesamt)
0,5 +— = TFixkosten
variable Kosten

S 0,4
=
g =
(7)) 1
o
g /
2 .
8

0,1 Y
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Jahre

Abb. 26: Zeitliche Entwicklung der Betriebskosten
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Kapitaldienst

)sU GDV *HVDPWYRUKDEHQ LVW HLQH HNPGRQGELH UXIHQ RDWLWD O
YRUJHVHKHQ

$OMHPGNDSLWDO ELHWHW VLFK GDV JLQ3URQVIRBHV DUQHEKHQ ED
(QHUJLHQ 3UHPLXP DQ+LHDBPLW N|QQHQEHL 7JIXHFHQJHR
WKHUPLH QXU EIDEHWU MHGRFK BDRLPGBU ,QYHVWLWLRQVNRVWH (
ZHUGHQ

'HU HQWVSUHFKHQGH =LQVVDW] LVW DEKIQJLJ YRQ

GHU %RQLWIW GHV $QWUDJVWHOOHUYV

GHU /DXIJHLW

GHU $Q]DKO WLOJXQJVIUHLHU $QODXIMDKUH VRZLH
GHU =LQVELQGXQJ

X X X X

%HL GHU %RQBWIML\NAD VD KI]HLIMK WHR@® PIDKUHQ =LQVELQGXQJ )
WLOJXQJVIUHLHQ $QODXIMDKUHQ EHWUIJW GHU (IIHNWLY]LQVV

‘HJHQ GHU KRKHQ ,QYHVWLWLRQVNRVWHQ VWDPPW GDV )UHPG
OLR4 DXV GHBURJUDPP (UQHXHUEDUH (QHUJLHQ S3UHPLXP XQ

FKHQG YHUJLQVW 'HURYEKUQ®XW YHUEOHLEHQGH %HWUDJ ZLUG L

DNWXHOOHQ %DX]LQEDX]ZDVM@XBOROHEHL HLQHU =LQVELQGXQ
-DKUH PLWHU]JLQVW

,Q $EE LVW GLH JHLWOLFKH (QWZLFNOXQJ GHU =LQVNRVWHQ GI
JUHPGNDSLWDO NRQWLQXLHUOLFK JHWLOJW ZLUG XQGQEHPHQWV
GLH =LQVNRVWHQ HGILW LIQ GHQ $QIDQJVMDKUHQ VHKU XQWHUVF
IDOOHQ =LQVHQ I+U GDV JHVDPWRY: . DHG LMEWRORPHIQUG MHGRFK [
7LOJXQJV]XVFKXVV DDXSJH]DKOW GHU GLH =LQVNRVWHQ I+U GL
VHONW $XIJUXQG GHU GUHL WLOJXQJVIUHLHQ B DWW DXHMDNR®WAL
QXLHUOLFKHQ 7LOUHBILWHMVEHIRQQHQ ZHVKDOE VLFK HUVW DE
=LQVNRVWHQ MIKUOLFK YHUULQJHUQ
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Abb. 27: Zeitliche Entwicklung der Zinskosten

4.3.2 Einnahmen

Warmeverqutung

8P I-U GLH DOWHUQDWLYH :IUPHYHUVRUJXQJ JOHLKXKYRKMLJIH :H
IHQ RULHQWLHUW VLFK GHU DQJHVHW]WH :I[UPHEHEHIHN HDG GHQ
JDVEDVLHUWHQ :IUPHYHUVRUJXQJ

'DV (UJHEQLV GHU 9ROONRVWHQUHFKQXQJ HLQHU NREHYARWLRQF
FD P& RKQIOIFKH N:K D LVW LQ GEENV GDUJHVWHOOW 'HU 9R
VHW]W VLFK DXVHWSX@®\WHGDUIVNRVWHQ ]XVDPPHQ

%H GHQ .DSLWDONRVWHQ ZXUGHQ QHEHQ GHU UHLQHQ $QVFKDI
,QYHVWLWLRQVNRVWHQ GHU SH WBLUSKHUXIWDH OH LIMHWZLDO U 6 FKR L
XQG 5HIJHOXQJVJHUIWH VRZLH GHUHQ /HEHQVGDXHU XQG GLH 3
GHQVDW]LQYHVMWEMQWRR ZLH EHL GHU DOWHUQDWLYHQ :IUPHYHU\

'LH EHWULHEVJHEXQGHQHQ .RVWHQ EHLQKDGWHIEG G B @ WSXQZD/HGA
1XQJ 7DE  XQWHU %HUsFNVLFKWLIX®RQGHN ERIGONRWVIMHEX QG H
.RVWHQ I1+U GLH $XVJDEHQ I+U GHQ 5RKVWR IHH LENDDW H Pl IZALH & Q1@
$QDQJVSUHLV FMR@:K XQGW N:K OLWWHOZHUW @ X%@®: HLQH

3UHLVVWHLJHUMEHYRA ZLH EHL GHU DOWHUQDWLYHQ :IUPHYHUV

,P (UJHEQLV HUJLEW VLFIOIGH\W LGDHEEIVWHOOWH 9ROONRVWHQ
'ITJUPHYHUVRUJXQJ
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'"HU 3UHLV EHWUIJW LP HUWWHKQ X@Q&UVWHLIJW DXIJUXQG GHU
.RVWHQVWHLIJHUXQJHQ LOQIXHUKDPOBXFMRQ:K DQ 'DPLW LVW

9ROONRVWRQ@UHIKNVFKQLWRKRMD INFEHXWOLFK K|IKHU DOV GHU LQ GF
:DKUQHKPXQJ VR RIW DQJHVHW]WH 5RKVWRIISUHLV

)*U GLH (UPLWWOXQJ GHU :LUWVFKDIWOLFKNHLW GIHXWPBKOWEVYQD'
GHU LQ $EHBHFKWV XQG&GBHEHVWHOOWH :IUPHSUHLV IHVWJHOH.J
EDVLHUW DXI IROJHQGHQ SDQGEHGLQJXQJHQ

x GHU 6WDUPMUHKY c-EHUVWHLIJW QLFKW GHQ DNWXHOOHQ 5RKVYV

x GLH 3UHLVVWHLJHUXQJ GHU HUVWHQ -DKUH ZLUG VRPIHHZIKOW
SUHLV FW N:K HUVDKU®Q YRQ GHU DOWHUQDWLYHQ :IUPHYHUYV

x GLH 3UHLVVWHLJHUXQJ GHU )ROJHMDKUH ZLUG PRGHUDW DQJF
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Abb. 28: links: Vollkostenpreis der konventionellen Wéarmeversorgung (Gaskessel)
rechts: Zeitliche Entwicklung des Warmepreises der alternative Warmeversorgung
(grun gestrichelt: Mittelwert tiber 20 Jahre)
$XI *UXQGODJH GHU :IUPHSUHLVIHVWOHJXQJ HUBILEW D/XH KY RBH L
-DKUHQ@GMHMUBKVFKQLWWOLFKMEQIUPWSN HLEBE 'LHVHU LVW «EHU
QLHGULJHU DOV GHU 9ROONRVWHQSUHLY HLQHU NRQYHQWLR

OLW GHP IHVWJHOHJIJWHQ :IEMHISUGHF MJRQEQRFKHQ :IUPHYHUN

0:K (UO|VH ]ZLVFKHMR XQGOLR4 HUJLHOW ZHUGHQOLIRMWWHOZH!
$EE



SN~

(QHUJIXH) G .OLPDVFKXW]NRQ]JHSW GHU 6WD( ¥ H
3,0 20
2,7 18
2,4 16
= 2,1 14 <
e
S =
= 4
s 1,8 12 3
3 15 10 2
© S
o 1,2 8
2 2
8 0,9 6
= =
0,6 4
0,3 2
0,0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Jahre
Abb. 29: Zeitliche Entwicklung des Warmepreises und der sich daraus ergebenden Warmerlése bei e iner
verkauften Warmemenge von  15.000 MWh/a (gestrichelt: Mittelwert)
Zuschusse

A'DV.1: -3URJUDPP (UQHXHUEDUH (QHUJXKR@YHWBVYWPWXW EHVRQGH
GHUXQJVZ+UGLJH JU|[%HUH $QODJHQ ]XU 1XW]XQJ HURWXPIWEDU I
JLQVI*QVWLIJHQ 'DUOHKHQ GHU .1: XQG PLW 7LOJXQINPXXPKeVVH
[+U 8PZHOW 1DWXUVFKXW] XQG 5HDNWRUVLFKHUKHLW %08 ILQL

6SH]LHOO I-U GDV YRUOLHJHQGH 9RUKDEHQ ZHUGHQ *EHU GDV 3l

X GLH (UULFKWXQJ XQG (UZHLWHUXQJ YR Q E HIPEHQWW] WQ R ROIPO X
GLH PLQGHVWH®@V:IUPH DXV HUQHXHUEDUHQ (QHUJLHQ JHVSHL

X $QODJHQ ]XU (UVFKOLH%XQJ XQG 1XW]XQUP GHRK @ MHIHI®JIHRWK H
7KHUPDOZDVVHUWHRS HIWPW B LV W X Q

)»U DOOH ,QYHVWLWLRQHQ JLOW GDVV GLH $QODJH LQLHXWVFK
EHQ -DKUH ]ZHFNHQWVSUHFKHQG EHWULHEHQ ZHUGHQ PXVV

)JUGHUEDXVWHLQH GHV 3URJUDPPHV VLQG
1. JLQVJ*QVWLJIJHV 'DUOHKHQ

X LQ GHU 5HIJHO PDRAPDAHGLWEHWUDJ SUR 9RUKDEHQ
x PD[LPDO GHU I|UGHUIIKLIJHQ 1IHWWRLQYHVWLWLRQVNRVWHAQ

X /DXITHLW Y D U-IDKQMW HRELMD J X QJVIUHLH Q- H® O B XMMMBDKIX QJVIUHLHC
$QODXIMDKDKIQH PLMDIXQJVIUHLHQ $QODXIMDKUHQ

X =LQVVIW]H RULHQWLHUHQ VLFK DQ GHU (QWZLFNOXQJ GHV .I

X $XV]DKOXQJ GHV 'DUOGIKQEXX¥DIJHEHWUDJHY LQ HLQHU 6XPP
7HLOEHWUIJHQ LQOQRQBIGE YROFK =XVDJIH
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2. 7LOJXQJV]IXVFKesVVH
a. :IlUPHQHW]
X Y% MH QHX HUULFKWHWHP 7UDVVHQPRWHU PD[LPDO MHGF
x ELV |]X %% MH +DXVDQVFKOXVVVWDWLRQ
b. $QODJHQ K\GURWKHUPDOHU 7LHIHQJHRWKHUPLH
X $QODJIHQ XU (UVFKOLH%XQJ XQG WKHUPLVFKHU 1XW]XQJ I

X $QODJHQI|JUGHUXQJ
- Ya Ny K|FKVWGILRY:

X %RKUNRVWHQI|JUGHUXQJ
- l*U GLH YHUWLND ®HE®WR K PWKL H 24 Yo P
- lU GLH YHUWLNDOR ®RKUW DH | +2-. Yo P

'LH LQ GHU :LUWVFKDIWOLFKNHLWVEHWUDFKWXQJ EMWEFNVLFKW
GDUJHVWHOOW

Tab. 18: Beriicksichtigte Tilgungszuschiisse des KfW-Programms Erneuerbare Energien "Premium"

IJUPHQHW]
+DXVDQVFKOXVVVWDWLR
$QODJHQI|UGHUXQJ
%RKUNRVWHQI|[UGHUXQ.

(LQH ZHLWHU LQ GHU :LUWVFKDIWOLFKNHLWVEHWHKMK@XQJCEHPU
.UDIMUPH RSSO X®UWW]. -*HVHW]

A=ZHFN GHV *HVHW]HV LVW HV LP ,QWHUHVVH GHU (X®WILHHLQ
GHU (UUHLFKXQJ GHU .OLPDVFKXW]]JLHOH GHU %XQ&KP U HIHH U X
BWURPHUJHXJXQJIDRKN.REBOXQJ « XQG GLH )|UGKOQ® GBX GEIVXVH X
YRQ :IUPHQG .IOWHQHW]HQ -VRQ@GHS$ &WEDIXVX XRQ G U.PBIWHVSHLFKHU
LQ GLH :IlUPH RGHU .{®@Q®DDNQ HLQIJHVSHLVW ZLUG ]X OHLVWHQ

,P 5DKPHQ GLHVHV *HVHW]HV ZLUG IU MHGH L QQMWKDDEHGH U
-DKUH GHU $QODJH HU]JHXJWH .LORZDWWVWXQGH HOHNWU

=XVFKODJ LVW YRQ GHU $QODJHQJU|%H DEKIQJLBI XQIH VW HOD®M

'"HPQDFK NDQQ LQ GHQ HUVWHQ -DK M€ UHL B W VAKXIYNQY R Q

Tab. 19: Ermittlung des KWK-Zuschusses der ersten 30.000 Betriebsstunden des BHKWSs (4,84 Jahre)

bis 50
bis 250
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hEHU GLH )JUGHUXQ@URIWWDPRHY (UQHXHUEDUH (QHUJLHQ 3UH
)JUGHUXQJ LP 5DKPHQMGHW]HY KHUDXV ZLUG GUDQEGHYGIHEBURKO
PLWWHD GHU /(1$ ]X EHDQWUDJHQ (LQ YHUJOHLFKEDHEVG)|WGHU
.OLPDVPKYWHUULFKWOLQLH GHV /DQGHVI|UGSRWRMANMIN H)V, YRG

hEHU GLH )[UGHUULFKWOLQLH ZHUGH Q *XZ}RIGX®H HRQYR G HPW Q X 2
GXQJVIIKLIHQ $XVJDEHQ JHZIKUW HLQH .XPXODX\QL® QDRIOM KHIG H
LVW ELV ]XU JHOWHQGHQ EHLKLOIHUHAK®IOVAEKHQ +|FKVWJUHQ]H

$P %HLVSLHO GHU YRUOLHJHQGHQ 30D ORQIRPIRHUIYVPILDO 0 A K NHOLH
=XVFKXVV YRQIPRQ *UXQGI|UGHUXQJ ]X HUKDOWHQ RKQH GLH
+|FKVWJUHQ]HR% X HUUHLFKHQ

4.3.3 Bewertung der Wirtschaftlichkeit

Eigenkapitalrendite

'LH :LUWVFKDIWOLFKNHLW GHU LP )ROJHQGHQ YRUBIQWWES OW WG C
UHQGLWH GHP 9HUKIOWQLY DXV *HZLQQ QDFK 6WHXHOLPKHRLQJI

,Q $EE VLQG GLH PLWWOHUHQ (LJHQN D XDV DIDKUH GLUWGHOH « EBIXIQ G
YDULDQWH ZLH XQGDSEHVFKULHEHQ XQG IROJHIQ¥WWMKODW LDWLR

X OLR4 /DQGHVI|UGHUXQJ
HV ZLUG DQJHQRPPHQ GDVV-¥@RD/DW G I6QRKNYHRHUXQJ HQWVS
GHU .OLPPD)VBRBXWYULFKWOLQLH GHV /), EHJRJHQ ZLUG

X BWHLJHUXQJ GHU 5RKVWRIINRVWHDQ
HV ZLUG DQJHQRPPHQ GDVV GLH 5RKVWRIINRVWHQ GHXWOLF}
ODQJMIKULJHU 7 UHIQVGN KIEEH Q

X OLRA ,QYHVWLWLRQVNRVWHQHUK|KXQJ
HV ZLUG DQJHQRPPHQ GDVV GLH ,QXH/ML WOR CONWVRX/KMOHG | D V)
DQJHQRPPHQ VLQG

X FW N:K 6WDUWSUHLYV :IlUPHYHUJ-WXQJ
HV ZLUG DQJHQRPPHQ GDVV GHU 6WDUWSHEW LV: IGEHWIWP HY@ U
ZLUG XQG VLFK GHPQDFK GHU GXUFKVFRQNWWHFKHQIHBWSUH

%HL DOOHQ 9DULDQWHQ VWHLJW GLH PLWWOHUHVI(HUWQBRXESLWL
GHXOLFK DQ

OLW HLQHU PLWWOHUHQ (LJHQNBSW W D ODKHIHG VWH O/ARW VLFK GLFE
'JUPHYHUVRUJXQJ *UXQGYDULDQWH DOV KRFK ZLUWVFKDIWOLFk

'LHVH :LUWVFKDIWOLFKNHLW NDQQ GXUFK /DQGHWIQHGH)WRRIPNW H
DXI PLWWOHUH (LIHQNDSLWBODHW-DEGHWEBQVYERHU -DKUH GHXWOLFK



\’-
(QHUJIXH)G .OLPDVFKXW]NRQ]JHSW GHU 6WDC( ¥ H
HUK|KW ZHUGHQ +LHUEHL LVW GHU (LQIOXVYV GHU ]>XWKIN\HDWFKH C

GHV $QODJHQEHWULHEHYVY LQ GHQ HUVWHQ -DKUHQ GHV $QODJ
GXUFK GLH ]XVIW]OLFKHQ (LQQDKPHQ GLH /LTXLGLWIW GHV %HW!I

(LQH (UK|KXQJ GHU 5RKVWRIINRVWHQ LQ )RUP GHGHHUQ BYRYHQW.
WLRQVNRVWHQ VRZLH GHV 6WDUWSUHLVHV GHU :IUPNBBUJ-WXQ
WDOUHQGLWH JHIJHQ*EHU GHU'H QXJUG %DWH.@® QMH OoH/X/WIODW KK L H U E
VWHXHUEDUH 6WDUWSUHLY GHU :IUPHYHUJ*WX®HU 7.URRHYEHU G
J*WXQJ GHXWOLFKHQ 9HUULQJHUXQJ GHU PLWMWOHUDMQILMWHQND S
GLH DOWHUQDWLYH :IlUPHYHUVRUJXQJ ZLUWVFKDIWOLFK

18
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., Grundvariante

S 12 _ )
Q m 4,7 Mio. ¥Landesférderung
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= Rohstoffkosten
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= 6 m 3 Mio. ¥Anvestkostenerhthung
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Abb. 30: mittlere Eigenkapitalrendite tber 20, 25 und 30 Jahre

Refinanzierung der Gesamtanlage

P IXW]XQJV]HLWIOX® GHU DOWHUQDWLYHQ :IUPHYHUVRUJXQJ
7DE GDUJHVWHOLRW ,QYHV-WALQ\A RQWDW]JLQYHVWLWLRQVNRVWHQ |

,P )ROJHQGHQ ZLUG GDYRQ DXVJHIJDQJHQ GDVV GDV WLHO YH
KIFKVWHU 3ULRULWIW [XQBHIOHLFK D Q GHEHWQIHIDHLWHWHQ 9ROC
SUHLV GHU NRQYHQWLRQHOOHQ :IUPHHU]JHXJXQXHRQU:GUBHU :IUP
HUJHXJXQJ HQWVSUHFKHQG JHVWDOWHW

$XVIJHKHQG GDYRQ GDVV GHU $QIDQJVSUHLV GHU DOWHUQDWL
9ROONRVWHQSUHLY GHU NRQYHQWLRQHOOHQ :lURHYBQMRDIOKH J
hEHUVFKXVV VR KRFK GDV X QG H UM MOQYWMVYRQWLRQVNRVWHQ ¢
l+U GHQ 1XW]XQJV]HEWKWDKP® ERIQHLWYUHFKHILQDQ]LHUW VLQG
SHILQDQ]JLHUXQJ GHXQQ YHNBWYLERYNWVWLWLRQVNRVWHQ NDQQ G
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GLH 'HFNXQJ GHWQUDSKHMWMWWLHEVNRXY®QE $EBHGX]LHUW ZHUGF
$EE

'LUG GHU $QIDQJVSUHLY GHU DOWHUQDW LRGIHU : MRPIIDGHUINV RU J X Q
9ROONRVWHQSUHLVHV GHU NRQYHQWLRQHOOHQ :IUPHYHUVRUJX
S5HILQDQ]JLHUXQJ DXDKUE]Z

4,2 28

39 + Vollkostenpreis konventionelle Erzeugung 26

3,6 - ™= Kapital- + Betriebskosten alternative Erzeugung 24

3,3 |+ ==Anfangswarmepreis 100% des Vollkostenpreises 22
= 30 + Anfangswarmepreis 80% des Vollkostenpreises 20 =
g 2,7 | ===Anfangswarmepreis 60% des Vollkostenpreises - o & 1| 13 =
=24 - 16 E
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Abb. 31: Ermittlung der Refinanzierung der Investitions- und Ersatzinvestitionskosten

Fazit

=XVDPPHQIDVVHQG EOHLEW VHVWWRXKD@MMHQDULDWLRQ VHQVLEOFL
GLH :LUWVFKDIWOLFKNHLW GHU DOWHUQDWLY DX I: I&PH YH WY\RQH (
(LIJHQNDSLWDOUHQGLWH DOV DXFK LP +LQEOLFNPEKHG LW WHILQD

(LQH ZHLWHUH 9HUEHVVHUXQJ GHVVHQ NDQQ HUJLHOW ZHUC
ILHGHUWHPSHUDWXUQXW]HU GLH 5*FNODXIWHPSHUDWXU GHV :I
GDPLW GLH JHRWKHUPLVFKH $XVEHXWH HUK|KW ZLUGLBHRUVWH
$QVLHGOXQJ HLQHU *IUWQHUHL LP 8PIHOG GHU *+=
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S =XVDPPHQIDVVXQJ

P YRUOLHJHQGH® GQHUPIHVFKXW]NRQ]JHSW GHU 6WDGW $UHQGV
IHVWIJHOHJWH 3URMHNWJHELHW HLQH DOWHUQDW L3UHBMHRMYHU
ELHW HQWVSULFKW ZHLWHVWJHKHQG GHP 2UWVWHLO -$UHQGVF
VHQNWRUEUDXFKHU GHV *HPHLQGHJHELHWHY HLQ %HJUHQ]W ZL
GXUFK GHQ JOHLFKQDPLJHQ $UHQGVHH XQG GHQ +DUSMK )RUVYV
YRQ 1RUG QDFK 6¢G YHUODXIHQGH :DOGJUHQ]H LP 6+6BQ]GXUFK
ZHGHOHQGVUAMHVHQEHUJH XQG LP :HVWHQ GXUFK GLH $XVOIXIHU ¢
GXUFK HLQ :DOGVW+*FN GHV /DQGVFKDIWVVFKXW]JHELHWHYV $UHQ

)»U GDV 3URMHNWJIHELHW ZXUGH GHU HQHUJHWOWHM GXN WIDIH®
WePHU EHEDXWHU *UXQGVW+FNH GXUFK GLH 6WDGW $WEBQGVHH I
JDEHQ ]XP 6DQLHUXQJV]XVWDQG GHV *HEIXGHV ]XU :IUPHHU]H:
VRZLH ]XP :IlUPHYHUEUDXFKDEWH OEBWHWHQW ZXUGHQ 'LH DXI
HUIDVVWHQ 'DWHQ GXUFKJHI*KUWHQ +RFKUHFKQXQJHP-HHUJDEHC
EHGDUI IU +HL]XQJ XQG :DUPZDVVHU YRQKGAXUEKYV FHIQEMYMHD L FK
GDUI ZLUG DNWXHO®XPEKBZE 9HUEUHQQXQJ YRQ (UGJDV EHUH
&2-(PLVVLRQHQ YRQWMD HQWVWHKHQ *HSUIJW YRP VHKU KRKHI
ZXUGH I+U GDV 3URMHNWJHELHW HLQ PLWWOMREU JBDEZLHA K WEWH

$XI *UXQGODJH GHU GXUFK GLH $QDO\VH GHV $XVJDQJV]XVWDQ
WLVFKHQ (UNHQQWQLVVH GHV 3URMHNWJHELHWHY ZXUGH

X GLH (LQVSDUXQJ YRQ (QHUJLH
X GLH 6WHLJHUXQJ GHU (QHUJLHHIIL]LHQ] XQG
X GHU $XVEDX GHU HUQHXHUEDUHQ (QHUJLHQ

QIKHU XQWHUVXFKW

,P (UJHEQLV ZLUG GHXWOLFK GDVV VLFK ODQJIULYWIKWEHL HL
GIPPWHQ *HEIXGH GBU GXUFKVFKQLWWOLFKH :1UPKED &BIWI XP F
ULQJHUW (EHQVR EHZLUNW H L Q DSKWHV DXOWFHKQ G:HWP HEMY W H K X Q J\
HLQH (QHUJLHHLQVSDURQI IXRQ FD

'DU*EHU KLQDXV ZXUGHQ LP YRUOLHIJHQGHQ %HULFKWDDQ/I+KUC
*OHLFK]JHLWLJNHLW O9ROOODVWEHWULHEVVWXQGH®QHWBEHHEHVGLH
VWXQGHQ SUR -DKU GHXWOLFKH hEHUGLPHQVLRQLHUXQJ GHU L
GODWWHOOW
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'LH $QDO\WVH GHV 3RWHQ]LDOV HUQHXHUEDUHU (QHXBHIOHQ]KDW J
9HUI1+IJXQJ VWHKHQGHQ 'DFKIOIFKH QLFKW P|JOLMNWVWE LGIFH VI L
YROOVWIQGLJ *EHU 6RODUWKHUPLH DE]XGHFNHQ $QG¥UR YHUKI
PDVVH XQG WLHIHU *HRWKHUPLH +LHU LVW HLQH YROOVWIQGLJF

'"HP]XIROJH VLQG DXFK GLH (LQPEDUYXRQHQ ERL&RRODUWKHUPLE
JHIHQ*EHU %LRPDNVNYHE WLHIHU *HRWEHNMWIH FK JHULQJHU

$OYHQWUDOH /|VXQJ I*U HLQH ]XN*QIWLJH :IUPHYHUVRWIHKE@JI ZXU
*HRWKHUPLH KHUDXVJHDUEHLWHW 'LH ZHVHQWOLFKHQ *UsQGH V

X GLH PD[LPDOH (LQVSCPULXNYLRPQ@H&?2
X GLH ZHLWHVW JHKHQGH 8QDEKIQJLIJNHLW YRQ ODUNWSUHLVHQ
VRZLH

X GLH JDQ]MIKULJH 9HUI«JEDUNHLW LP *HJHQVDW] ]X 6RODUWKH

8QWHU %HUSFNVLFKWLJIXQJ 1XW]XQJ GHU EHUHLWYV YRUKBQGHQ
GHU EHYRU]XJWHQ 9HUVRUJXQJ GHU |[IIHQWOLFKHQ XQB8HIHZHUE(
ZXUGH HLQ WHFKQLVFKHV .RQJHSW GHU DOWHUQDWLYHQ :IUPH)
.RQJHSWHV VLQG GDV $EWHXIHQ HLQHU 1HXERKUXQJ GLH (UULF
JHQWUDOH *+= XQG GHU $XIEDX HLQHV YHUQZIUPHQHW]HV

'LH YRUOLHJHQGH 30DQXQJ LVW DXI GLH 1XW]XQJ DXRMWWEKOLH %o
PLHDQODJH DXVJHULFKWHW GLH LQ .RPELQDWLRQ HILOQHMLQHU
%+.: FD 0:K D GHV :IUPHEHGDUIV GHV 3URMHNWJHELHWH
OLFKHQON|QQHQ ]XN+QIWLJ *EHU GDV $EWHXIHQ ZHLWHUHU 1HXE
GHV :IUPHQHW]HV YHUVRUJW ZHUGHQ

'LH &IAPLVVLRQ GHU LQ GHU YRUOLHJHQGHQ 30DQXQJ DQ GDV
9HUEUDXFKHU UHGX]LHUW VLFW XPORWW (EHQVR YHUULQJHUW
3ULPIUHQHUJLHYHUEUDXFK JHJHQ<EHU GHP $DXUDQJV]XVWDQG X

7RW] GHU ,QYHVWLWLRQVR &5/ WHIQ GHRQ $XIEDX GHU *HVDPWDQO
ERKUXQJ *+= :IlUPHQHW] LVW GHUHQ :LUWVFKDIWORLIFKWIDIHW H B}
(LJHQNDSLWDOUHQGLWH XQG ]XP DQGHUHQ DXI| GHUWBHUMDIDQ]L
VHKU KRFK

'LH PLWWOHUH (LJHQND SIDKID®IU HEGIG L MLH MPHUL JHQNDSIEWMDODQW F
WUIJW FOLQH 6HQVLYLWIWVDQDO\WVH GHU (LJHQNDSLWDOUHQGL)
HLQHU 6WHLJHUXQJ GHU MIKUOLFRBE WBRKQWRI'ERVGHRHRK LRQD
WMLRQVNRVWHQHWKXX®J YRGLH PLWWOHUH (LJHQND-SDKWUBOUHQC
QRFK LPPHU PLQGEHMWMHQW XQG GDV 9RUKDEHQ GDPLW VHKU ZLU\
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(LQHQ GHXWOLFK JU|%HUHQ (LQIOXVV DXI GLGHBPBLNIOHNWFHU HLLM
SIJUPHYHUJWXQJ 6HOEVW XQWHU GHU $QQDXKMHK XDQWBV GEHRHQ/MHRK
NOHLQHU DOV GHU DNWXHOOH 5RKVWRIISUMLWL FKU QUK IDYWHQ I}
" IJUPHYHUVRUJXQRLMWOHUHU (LIJHQNDSLWDOUHQGLWH QRFK LPPF

'LUG DOV %HZHUWXQJVNULWHULXP GHU :LUWY@&DWHOVRRISHIM Q
SHLQDQ]JLHUXQJ GHU ,QYHVWLWLRQVNRVWHQ JHZIKO@HVVR ND
'IJUPHYHUNDXIVSUHLVHV GHU JOHLFK GHP HLQHU NRIH HYWLRQ]
9ROONRVWHQZIUPHSUHLV EHVBRHWH RIGED X ¥ SEMDODUINWEXQGHQHQ
GLH JHVDPWH DOWHUQDWLYH :IlUPHYHUVRDEBEX®LV D& CLOIMHQ FLHHUHA
(LQH 9HUULQJHUXQJ GHV :IUPHYHUMDK|IK\S UBILN HB\HIX®DQJLHUXQJ
HLQPDO PXKUH B6HOEVW HLQH 9HUULQJHUXQJ GIQW VS B HFSKM LHAM X
5RKVWRIISUHLY YRQ (UGJDV HUP|JOLFKW GLH GBFIKQDRUHQUXQJ
XQG GDPLW LQQHUKDOE GHV %HWUDFKWKQHV]HLWUDXPV GHU $Q

'LH (QWVFKHLGXQJ *EHU GLH HQGJ*OWLJH :IUPHSUHUWMRPKDDW W >
OLFKNHLW GHU *HVDPWDQODJH OLHJW LQ GHU ISHHUWQWZRUWXQJ

P QIFKVWHQ B6FKULWW ]XU 5HDOLVLHUXQJ GLHVHV HEQ]HSWHV
HUIDKUXQJHQ DX| GHP *HELHW GHU :IlUPHYHUVRUJXQJ JHVXFKW
MXULVWLVFKH *HVHOOVFKDIW DXIJHVWHOOW ZHUGHQ WH PHKU
VROOWH PXVV GLH 6WDGW KDOWHQ XP GLH , QDVQUUHHP\HWH/®! @ H U
YHUWUHWHQ ]X N|JQQHQ (EHQVR LVW HV ]XU $EVLFKHUXQJ GHV
+DXSWDEQHKPHU PLW DXVUHLFKHQG 6WLPPUHFKW LQ VROFK HLQ



SN~

(QHUJIXH)G .OLPDVFKXW]NRQ]JHSW GHU 6WDC( ¥ H

6 AXHOOHQYHW]HLFKQ

$/(16<6(1*,1((5,1** 0%+ 6WXGLH $OWHUQDWLYHV (QHUJLHSURMH
(QWZLFNOXQJ HLQHYV 6WRIIPDQDJHPHQWV\VWHPV LQ SUHQG
YHUI*JEDUHQ %LRPDVVHUHVVRXUFHQ XQG GHU *HRWKHUPLF

%08 D ,QIRUPDWLRQVSDSLHU $NWLRQVSURJUDPP .OLPDVFK:
KWWS 777 EPXE EXQG GH ILOHDGPLO 'DWHQOB%08 'RZQORD
B.OLPDVFKXW] DNWLROQVSURJUDPPBNOLPDVFKXW]B BKLQW

%08 E +HQGULFNV 'HXWVFKODQG VFKDIIW VHLQ .OLPD]LHO
KWWS 777 EPXE EXQG GH SUHVVH SUHVVHPLWWHLOXQJHQ
GHXWVFKEKBEMNDLPD]LHO

% 09%6 +RPHSDJH LP $XIWUDJ GHV %XQGHDRLQQEWHULXPV |
BWDGWHQWZLFK@XBYWLYH 0D%QDKPHQ
KWWS 7Z7ZZ VWDHGWHEDXIRHUGHUXQJ LQOIR QOB 6W %D
HOOHV $NWXHOOHQKNHRMQYIHBRWDVVQDKPHQ KWPO

%0:, (QHUJLHYHUEUDXFK YRQ 'HXWVFKODQG 6WDQG

WXQGHVPLQLVWHULXP U :LUWVFKDIW XQG 7THFKQRORJLH
KWWS 777z EPZL GH '( 7TKHPHQ (QHUJLH VWURPYHUVRUJXQ.

%0:, =DKOHQ XQG )DNWHQ DQHBDHBDWEEQ LOQWHUQDWLRQDC
%XQGHVPLQLVWHULXP I+U :LUWVFKDIW XQG 7THFKQRORJLH
KWWS ZZZ EPZL GH '( 7TKHPHQ (QMQGLH (QHUJLHGDWHQ
DODO\VHQ (QHUJLHGDWHQ JHVDPWDXVJDEH GLG KWPO

%0:, %08 (QHUJLHNRQ]JHSW |I+U HLQH XPZHOWVFKRQHQGH ]
EHIDKOEDUH (QHUJLHYHUVRUJXQJ %XQGHVPLQLVWHULXP 1
%XQGHVPLQLVWHULXP IeU 8PZHOW 1DWXUVFKXW] XQG 5HDN

M1'(65(*,(581* .OLPDVFKXW]]LHO ELV HUUHLFKEDU
KWWS 2272 EXQGHVUHJLHUXQJ GH &RQWHQW '( SUWLNHO
DNWLRQVSWRILWPDR/HA K XKW} P O

"(39 (PSIHKOXQJHQ ]XU /DJHUXQHRQF KRO] SGIDEHEW KR O]
SHOOHMWEDQG H 9

')8 .OLPDVFKXW] L© 3R P PXVICHAHXD GFHKHY ,QVWLWXW |-U 8UE
J*PE+

"1 - (QHUJHWLVFKH %HZHUW XQH UHRFX @M BIX GIDE 1 X W]

XQG 3ULPIUHQHUJLHEHGDUIV U +HL]XQJ . KOXQJ /«IWXQJ
%HOHXFKMAQ@J $OO0OIJHPHLQH %LODQ]JLHUXQJVYHUIDKUHQ ¢
%YHZHUWXQJ GHU (QHUJLHWUIJHU

o +RPHSDJH GHV '"HXWVFKHQZHAWWHW GHHQVWHYV
! 7TDJHVPLWWHOZHUWH GHU .OLPDVWDWLRQ ODUQLW]
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(%(5:(,1 3 ODFKEDUNHLWVVWXGLH-$8RIEWU FHHR KEDLPKRKHQ
ZLUWVFKDIWOLFKH XQG .RPPXQDOH 9RUDXVVHW]XQJHQ ]XU
(QHUJLHYHUVRUJXBRKQO@BDOWK\BOQ@ QXQJ *PE+

(&+ ( + (QHUJLHNRQ]JHSW I+U GH@RWWQWURODQDUHEBVHH

((: bso(* *HVHW] ]XU )JUGHUXQJ (UQHXHUEDUHU (QHUJLHQ LP
(UQHXHWYEBBUBLIW@HIHVHW] YRP L G ) YRP

()),=,(172 BRODUWKHHPAHFKQLVFKHQ EQ\RE GHUEX QUIHIGLHQWR ¢

(I'$* 3 @/,*( $ ¢15%) " (QWZLENOXQJVNRQJHSW 7RXULVPXV\
$UHQGYH&$5',6 +202/$ $*

(1-23 167,787 +RPHSDJH-GB WQUIW LVWWXWBHOHLFK XQG 8PUHFKQXQ.

YHUVFKLHGHQHU (IOW W FBL H WAA JEHDIUX
ZHE GH LOIRUPDWLROHQ HOHUJLH HOQOHUJLHWUDHJHU KWP

(1(9 9HURUGQXQJ *EHU HQHUJLHVSDUHQGHQ :IUPHVFKXW] X
$QODJHQWHFKQLN EHL *HEIXGHQ (QHUJLHHLQVSDUYHURUG
YRP

)(11(57 $ 5SHIJLRQDODWODV HU®HBKBHUED BANMBIRDLRQ

SHILRQDOH 30DQXQJVIHPHLQWEKDPW 8FNHUPDUN
Z727Z USJ XENHUPDUN EDUQLP GH

)15 ( 9 /JHLWIDGHQO9RDRGEV *HZLQQXQJ ]XU 1XW]XQJ

)15 ( 9 D )DXVW]DKOKH/DWSELREDRJID V- XQEDGINV SO WBXQVW]DKOHQ

)15 ( 9 E $QEDX QDFKZDFKVHQGHU 5RKVWRIIH VWHLJW ol
KWWS ZZZ IQU GH SUHVVH SUHPYWRLE\D K DG K Q J B QWDNMDXOH
ODFKULFKW DUFKLYH R FOVCRAEKHZD AKMHRCRGOHALRY GHE D\X

-OHLFKW "W[BWWOQHZV>GD\@ _F+DVK HHF G| HD FEF

)5$81+2)(5806,&+7 /HLW D G H Q ZIAVK @ DKPZAD HRIPXP G H

)5('(5.,1*% %HVWDQG XQG *U|%H YRQ %LRJDVDQODJHQ XQG !
6 DFKVHIKDOW

)5,76&+(--* g77$% 5$&+70 (6%25+-' §,6&+0%$117 &02+5 6
6&+/g66(5./8*(5 , *HRORJLVFKH (UJHEQLVVH DXV GHP 3UF

(UGZIUPHVRQGH KWW BFKAZZ KHVVHOHOHUJ{ID BKH-CRAD ORDG
WII-WWJIELESGIV B)ULWVFE&gH!I 7LHIHQJHRWKHUPLHIRUXP +HV
'DUPVWDGW

)5,76&+(--* g77$% 53$&+70 (6%25+-' 5,6&+0$117 *HRORJLVFKH
XQG JHRWKHUPLVFKH (UJHEQLVVH DXV GHP 3URMHNW 0OLWW
+HXEDFK

KWWS 7277 KOXJ GH ILOHDGPLQ GRNXPHOWH JHRORJLH HU
B7*7B)RUXPB SGUHIHQJHRWKHUPLHIBURPWBIGWHQ

*71 .XUJIDVVXQJ ]XU 6WXGLH «EHU GLH O|]JOLFKNHLWHQ GHLU
JHRWKHUPLVFKHQ 3RWHQWLDOV DQ DXVJHZIKOWHQ 6WDQGF
$QKDHWWWKHUPLH 1HXEUDQGHQEXUJ *PE+
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*71 SURMHNWVNL]]JH HLQHU JHRWKHUPLVFKWGUHN@EYHHVRU
*HRWKHUPLH 1HXEUDQGHQEXUJ *PE+

+$570%$11% (UIJHEQ L VVEHHRBIKRKWNDOLVFKH OHVVXQJHQ 6HLVPLI
*HRSK\VLN **'

+/8* IXW]XQJ WLHIHU *HRWKHWWPLHFKE@ W HY/QYERVDPW 1«U 8P Z
*HRORJLH

.$%86) 6%73 D TKHUPAOH % - -'( +\GURWKHUPDOH *HRWKHUP|
$SUHQGVHEHVFKOXVVEHULFKW YHRPWKHUPLH 1HXEUDQGHQEXU.
*PE+

.$%86) 6.%73 E $EVFKOXVVEEHURWKWUPDOH *HRWKHUPLH LQ $1
*HRWKHUPLH 1HXEUDQGHQEXUJ *PE+

.$%86) $EVFKIW]XQJ GHU :LUWVFKDIWOLFKNH LW DHLGRHUWW*HR

SUHQGYHRIWKHUPLH 1HXEUDQGHQEXUJ *PE+

.$%86) (1= * :2/)*5$00 0 2))0$11) (//1(5 7 O|JOLFKNHLWHQ GH
BWURPHU]JHXJXQJ DXV K\GURWKHUPDOH-9RUEBRAKRHUPQH LQ O
*71 ' QJHQLHXUH *HRORJHQ

. $%86) %HZHUWXQJ GHU JHRORJLVFKHQ O|JOLFKNHLWHQ GHL
WLHIHUHU $TXLIHUH DP -6 WL@G R 3R & BIQ@®VHBWHFKQLN D X\
$/(16<6 (1*,1((5,1* *0%+

. $/76&+0,7D B5(,&+(5. :,(6($ (UQHXHUEDU M \(\OWMHBMWHFKQLN
'LUWVFKDIWOLFKNHLW 8P ZHO W D\9SiNO\W Bi- %HHLEGOHIEHU J6 S U L ¢
(115 7 (LQVFKIW]XQJ GHU EDOQHRORJLVFKHQ $ZHQGXQJ\

GHQ 6WDQGRUW $UHQGVHH SURJQRMMRWKHWWHI) 7KHUPDOZI
IHXBQGHQEXUJ *PE+

L(111(5 7 %HZHUWXQJ GHU $QDO\WHQ GHV 7KHUPDOZDVVHUYV
7KHUPDOZDVVHUERKUXQ$UH@E@HWKHUPLH 1HXEUDQGHQE X
*PE+

) OHUNEODWW (UQHXHUEDURYYORBIUHIHXHUEDUH (QHUJLH
3UHPLXP ZEWWEAVGH 'RZQORDG
&HOWHU ) & % UGHUSURIUD@BMWI & % UGHUXQJ 3')
'RNXPHQWH -OHUNEODWW -  SGI

(% (1 ,P 5DKPHQ GHV HXURSHDQ HQHUJ\ DZDUG HHD HUKR

20 . ( * OLWWHLOXQJ GHU .RPPLVVLRQ DQ GHQ (XURSILV
(XURSILVFKH 3DU@HMPHIHVILHSROLMW MW $-UHXURSD
OH[ HXURSD HX /H[8UL6HUY /H[BUL6HUY GR"XUL &20 )

DL *HVHW] IeU GLH (UKDOWXQJ GLH ORGHUQLVLHUXQJ XQG
JUPHRSSOXQJ: ITWMHWSSOXQJVIJHVHW] YRP LG) YR

I$*% H * 8 % (UGZIUPHQXW]X QY QKD OOFKWRIWLRQVEURVEK -
]XU 1XW]XQJ YRQ (UGZIUPH P LVKWWGSZ | UFZHZVRIDFKH/ Q
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0001:FIN:DE:PDF)
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0001:FIN:DE:PDF)
http://www.sachsen-anhalt.de/fileadmin/Elementbibliothek/Bibliothek_Politik_und_Verwaltung/Bibliothek_LAGB/geothermie/portal/info_geothermie.pdf)
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http://www.sachsen-anhalt.de/fileadmin/Elementbibliothek/Bibliothek_Politik_und_Verwaltung/Bibliothek_LAGB/geothermie/portal/info_geothermie.pdf)
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http://www.solartechnik-minden.de)/
http://www.stadtwerke-prenzlau.de/CMS1/pdf/Flyer_Geothermie.pdf)
http://www.stadtwerke-prenzlau.de/CMS1/pdf/Flyer_Geothermie.pdf)
http://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/climate_change_07_2013_icha_co2emissionen_des_dt_strommixes_webfassung_barrierefrei.pdf)
http://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/climate_change_07_2013_icha_co2emissionen_des_dt_strommixes_webfassung_barrierefrei.pdf)
http://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/climate_change_07_2013_icha_co2emissionen_des_dt_strommixes_webfassung_barrierefrei.pdf)
http://www.umweltbundesamt.de/publikationen/emissionsbilanz-erneuerbarer-energietraeger-0)
http://www.umweltbundesamt.de/publikationen/emissionsbilanz-erneuerbarer-energietraeger-0)
http://www5.umweltbundesamt.at/emas/co2mon/co2mon.htm#Berechnungen)
http://www.bmub.bund.de/themen/klima-energie/klimaschutz/internationale-klimapolitik/klimarahmenkonvention)
http://www.bmub.bund.de/themen/klima-energie/klimaschutz/internationale-klimapolitik/klimarahmenkonvention)
http://www.wbgu.de/sondergutachten/sg-1995-co2-reduktion)
http://www.wbgu.de/sondergutachten/sg-1995-co2-reduktion)
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Trinkwasserschutzgebiete
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”//  Trinkwasserschutzzone ||

Trinkwasserschutzzone |l

Nationale und Europaische Schutzgebiete

FFH - Gebiet
Europaisches Vogelschutzgebiet

Naturpark "Elbhéhen-Wendland"
Landschaftsschutzgebiet

Naturschutzgebiet

Quelle: LVermGeo Sachsen-Anhalt (DTK10); LAU (Schutzgebiete);
NLWKN (Schutzgebiete)
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Stadt Arendsee (Altmark)

Der Biirgermeister

Stadt Arendsee (Altmark); PF 11 50; 39616 Arendsee

Bearbeiter/in: Frau Wolter

Amt: Ordnungsamt
Tel.: 039384 976-23
Fax: 039384 2318
E-Mail: awolter@stadt-arendsee.de
Arendsee, 31.07.2014
lhre Zeichen Ihre Nachricht vom Unsere Zeichen

Arendsee (Altm.)

Binde
Sehr geehrte Damen und Herren, Dessau
Fleetmark
Genzien
. . . . Gestien
wie bereits in der Volksstimme und Altmarkzeitung am 30/31.06.2014 dargestellt, Harpe
sehen wir in den Erneuerbaren Energien (Schwerpunkt Geothermie) die Chance Ez:gzg:
uns langfristig von den stetigen Preissteigerungen der fossilen Energietrager zu Kaulitz
I6sen. Aus diesem Grund wurden fur die Erstellung eines Energie- und Kerkau
Klimaschutzkonzeptes Zuwendungen aus dem Europaischen Fonds fiir regionale ﬁgg;f“
Entwicklung (EFRE) beantragt und genehmigt. Kleinau
Kraatz
Im ersten Schritt der Konzepterstellung wird eine Warmebedarfsanalyse aller t:gg:‘nath
Gebaude im Stadtgebiet (siehe Zeitungsbericht) durchgefihrt. Hierzu bitten wir sie, Lohne
den anbei befindlichen Fragebogen bis zum 15.08.2014 im Rathaus oder ,Haus 'Egbbafs
i = = 3 e
des Gastes" (Touristeninformation) abzugeben. Megchau
Molitz
Wir danken Ihnen fir lhre Unterstitzung und freuen uns gemeinsam mit lhnen gzgg‘;?ﬁ"
eine ganzheitliche Planungsgrundlage fur zukiinftige Investitionsentscheidungen Ritzleben
der Stadt zu erarbeiten. Sanne
Schemikau
Schrampe
Stérpke
Thielbeer
; g . Vissum
Mit freundlichen GrufRRen Zehran
Ziemendorf
i : ZieBau
Blrgermeister Sihien
Stadt Arendsee (Altmark)
Am Markt 3
39619 Arendsee (Altmark)
Sprechzeiten: Bankverbindung:
dienstags: 9:00 - 12:00; 14:00 = 18:00 Uhr Sparkasse Altmark West VB Osterburg-Liichow-Dannenberg eG

donnerstags: 9:00 - 12:00; 14:00 - 16:00 Uhr  IBAN:  DE 63 8105 5555 3044 0001 99  IBAN: DE 83 2586 3489 4510 0403 00
BIC: NOLADE21SAW BIC: GENODEF1WOT



Erfassungsbogen zur Ermittlung des Wirmebedarfs fiir die Erstellung eines
Energie- und Klimaschutzkonzeptes Arendsee

1. Angaben zum Geb&ude (Wirmeabnahme) - bitte je Fragebogen nur ein Gebiude

StraRe/Nr.:

Baujahr:

Angaben zum Wérmeerzeuger:

Art (z.B. Fabrikat, Brennwertkessel):

Heizleistung (kW):

Jahr der Installation:

Angaben zum Warmetréger
Heizung

Erdgas

Flissiggas

Heizol

Kohle

Holz

Strom (Wirmepume)

Strom (Nachtspeicher)

HHOO0ooO
HUOOO0a0

Sonstige

2010
Erdgas (kWh)

GrolBe der beheizten Flache (m?2):

—

Energetische Sanierung:

Warmwasser

[]

Fenster

[]

AuRenwand

[]

Dach

[]

Keller

Bemerkungen:

Angaben zum Wéarmetragerverbrauch (fiir Heizung und Warmwasserbereitung)

2012 2013

2011

Heizo! (1)

Fernwdrme (MWh)

Kohle (t)

Holz (Fm)

Flussiggas (kg)

Strom (kWh)

Sonstige (Einheit)

zusdtzl. alternative Energietrager:

wenn ja, welche / Zweck (Heizung oder Warmwasserbereitung):

sonstige Warmeverbrauchstellen:

[]

ja nein

(z. B. Sauna, Trocknung, Warmwasserbereitung fiir gewerbliche Nutzung ...)

Flr Ruckfragen steht lhnen die Firma BPM kostenfrei unter Tel: 0800/7830840 zur Verfligung.

Wir bitten um Abgabe der Fragebdgen bis 15.08.2014 im Rathaus oder "Haus des Gastes”.
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Hauskoordinaten

Erfassungsbogenricklauf
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Quelle: LVermGeo Sachsen-Anhalt (Hauskoordinaten, DTK10)
Auftraggeber:

Fremdenverkehrsbetrieb Luftkurort Arendsee

TobelmannstraiRe 1
39619 Arendsee

Auftragnehmer:
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09599 Freiberg
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e |||
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L]

statistische Werte:
abs. Max. 1257 kWh/m?
Mittel 1055 kWh/m?
abs. Min. 951 kWh/m?

48°N

TE 8°E 9E 10°E 1M°E 12°E 13°E 14°E
Wissenschaftliche Bearbeitung: w
DWD, Abt. Klima- und Umweltberatung, Pf 30 11 90, 20304 Hamburg
Tel.: 040 / 66 90-19 22; eMail: klima.hamburg@dwd.de
Deutscher Wetterdienst ‘
Wetter und Klima aus einer Hand
BURMHNW \
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T BPM
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*OREDOVWUDKOXQJ LQ GHU ¢
'"HXWVFKODQG =HLWUDXP *H] $Qau
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vorhandene Tiefbohrungen
: mit Bezeichnung

[ ome | reowower | roomen | enstteim_
w0 oo 4o
woma sonos 183
mesesy  ssesst 1609
wors s 15
womo e 4o
E Sanne 2/87 4459377 5855994 3.675
E Arendsee 5/5h/64 4473009 5862176 1.588
E Arendsee 7/65 4473161 5862058 1.450
E Arendsee 6/60 4474221 5861703 1.+417
Ig Arendsee 11/85 4466475 5862485 358
Ig Arendsee 12/84 4465046 5861175 342
Kb Leppin 201/63 4466593 5862138 500
( ( (T (¢
__E Arendsee 6/60
(EAanies 59 (
( =
(
Quelle: LVermGeo Sachsen-Anhalt (DTK10); Agemar et al. 2014 (Bohrdaten);
( Kabus & Seibt 1998 a (Bohrdaten)
Auftraggeber:
.
( Fremdenverkehrsbetrieb Luftkurort Arendsee
Tobelmannstrale 1
39619 Arendsee
Auftragnehmer: -
—
BPM Ingenieurgesellschaft " BPM
WaisenhausstralRe 10 Lt il e d
09599 Freiberg
(
Projekt: Datum Name | Unterschrift
Energie- und Klimaschutzkonzept Gezelchret | (312014 | Menzel
der Stadt Arendsee Bearbetet | 03112014 | Menzel
Gepriift
Phase: Format A3
MaRstab 1:70.000
Plan: Projekt-Nr.:
) 10-12-020
Ubersichtsplan Tiefbohrungen Anlage-N:
5
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Legende

! vorhandene Tiefbohrungen

[ ]

keine Daten

Quelle:
LVermGeo Sachsen-Anhalt (DTK10)
verandert nach Geophysik GGD (1999):

Reflexionsseismik Arendsee
Isobathenkarte - Basis Wealden Horizont T4
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— Stérung

|:| keine Daten
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Quelle:
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@ Biogasanlagen

Landnutzung
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Natura 2000- und Naturschutzgebiete

Quelle: LVermGeo Sachsen-Anhalt (DTK10); LAU (CIR-Biotoptypen)
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