Tendering scheme for innovative CHP and renewable
district heating systems
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The role of combined heat and power systems today
and in the future FEEEXZH G EMSFORFHUE

RES-Share
ST E A S A S Fa A,
Today — Transition Phase 35 —4EBIRGER
é = CHP replaces fossil electricity and heat generation
PR AE 7R RCAR B S — R BRI
= High demand for CHP capacity which cannot be covered with
@ lower GHG emissions

X B B S K T AR R R RAS R E S AN e
Future energy system REREEBEZRS

b = Rare demand for CHP el. capacity due to high RES feed-in
BT AERTBARRIINA, REEKHAEENTEREFE
= High RES shares in heat and electricity markets, only demand
o ‘ o for low GHG emission generation

iﬁiﬁgiﬁﬁwﬁﬁﬂﬁ% SRS, (NENNBIREZE SRR
CHP systems are promising if they represents cost-effective GHG saving solution in
both, heat and electricity markets

RIS RFR SR, INREBERERATIHIREEE AN mINEE SRR RS
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District heating networks are a strategic flexibility for
the German Energy transition

X Il R

A AR TS

x=

BEIRAEE

YRS SRR E

= Adaption and modernisation of supply technologies easier than decentral
In millions of buildings
R EARARREN (E AR E S EES B A Z R P o sNE B Z

= |ntegration of RES-H, Power-to-Heat and storages

g
=

= Multivalent/ hybrid system design
ZIREHIR SN AR FRNRIT

= Flexible control with consideration of heat and electricity generation
from RES
= SR BRI IR FERIR &I

= Prerequisite sector coupling: efficient and smooth coordination of
electricity and heat generation
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Example: Flexibility — CHP and power-to-heat
B RiEE— BRI 7%

Scenario results: hourly electricity generation winter week 2050
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Example: Flexibility — CHP and power-to-heat
P RiEME—REBERFNEE Hl %

120
| | | \
. D mmm Import/ Export 1A C/H O
#,
100 . _ | CHP generation ,“\%Haé;“-zilﬂr _ e Pumpspeicher  JE7KESEE
mmm Frdgas KRS,
— KWK EREL

W= Bjomasse SR

mem \\ind auf See g _FX|AE

wem\Wind an Land [ X188
Photovoltaik ~ yi¢k

s Steinkohle iy

e Braunkohle 1BIR

Kernenergie ZRe

mmm Sonstige Efth
e \Nasserkraft 7KBE

Erzeugung und Machfrage in GW

m Abregelung B
mmm Power-to-Heat EE,I_’:EIJ;;:Q

Laden E-Mobility v .
Power-To-Heat B33 ' — Wérmepumpe:y E%J/—‘»Eﬁ%z

—Sonstige Last HofaE;

-60 -

© IREES GmbH
5

-REES<



Example: Synergies district heating networks and
electricity generation Zfjl|: X W2E5 A EBERIHE
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Combined heating and power generation and targets
R N EBTR

Net electricity generation using combined heat and power (CHP) and targets according to CHP Act

tRiE (REBEA=ER) FIBRBI~ABENHENBIR
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CHP ACT: From feed-in Tariff to Tendering Scheme

(FhE

JANNY

BEXFEEE)

A

B ERMNMEERL S

X

New CHP Act/tendering regulation

7 (REEXF=ASE) FIBIRHIE 2016/ 2017

Fixed Feed-in tariffs (1.8
- 5.11 EUR-ct/ kWh)
EEEM (1.8-5.11K%%
BT ER)

Supported CHP
installation 2004 — 2018
SRR RIS
2004-2018

Electricity generation:
271 TWh
FFEEE: 271KEM

Total Remuneration: 8.2
billion EUR
BAMIG: 82{ZERTT

Introduction of a tendering scheme for medium-sized plants 1- 50 MW
XYHREIER) 1-503K FL5 IR R
Auctions 2018 — 2021 %My
“‘Standard segment”: 150 MW/a
“TREXE: 150JkREF

=  “Innovative” CHP Systems: 50 MW/a

“BUFRYREBEAFRE . S0KREF

Bids on surcharge payment per kwWh of CHP produced electricity fed into the
grid AREERFET RN 022 PR

= Max bid price Standard segment: 7 ct/kWh
EXBEIRNEXIRIRMNE: T BT ER

= Max bid price Innovative CHP: 12 ct/ kWh
BIFTRAEBER UG AIRIRNTE . 12 BT RAY

Duration of support =8 SiEH9354eAT E)
=  Standard segment: 30 000 full load hours #AEX(8): 35 iHE/ NS
= Innovative systems: 45 000 full load hours SIFTERZ: 4.5/ #%E/\ET
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Definition of innovative CHP systems
TE N BlFTBLIREEER = R 58

?

What are “innovative” CHP systems?

22 BB HE

HER = 2R G ?

Why are innovative CHP/ DH systems
Important for the energy transition?

AL

2IAE

BEK=/

SRS BEIREE B KE
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Definition of innovative CHP systems
TE N CUFTEYINEEER = 2 5t

What are “innovative” CHP systems?
T4 BIFEY BB~ R G ?

Definition according to German CHP Act
IR EERBEEREENX
? » energy-efficient and low GHG emission systems
. TR RESHE R R
= CHP plants generate electricity and heat in combination with a
high proportion of heat from renewable energies
AEEEAEE RN HERT, BRARERENSSIBERER
HAYHR
Why are innovative systems

Important for the energy transition?
ST ACF BB BRI SR A R e
XIREIRFE B SRR
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Requirements Innovative CHP systems according to CHP Act/tendering regulation
TR R R A AR EXT B FT BB B R AR LAV EEK
— Flexibility of heat generation with bi-/ multivalent systems and heat

AN, ZITRGEREMEARIREME

d

] Uncoupled Electricity consuming heat
Cogeneration heat and heat supply supply
electricity FYEBERF= EESHR FREEREIL DR
fossil fuels RES RES-H Electricity
wars |FTBLRER| TIBLEREREIR 2

Innovative RES-H

CHP plant = o Power-to-heat
e system BlJFTA] Eﬁ‘é‘
meaiir=T s W YSD ST system FBHIHRS:
+ High efficient HEEFHSHIZ=ToMERE pacity
Ak * Min 30 % of total heat plant
SEIBH BR300 R
Supply IR AREE

BR/D30%HIHHREE
SPF= Seasonal performance factor
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Examples for innovative systems according to CHP act

BIFTEIRGURIE (FAEREAS) AINFEZED

= Gas CHP plant/ biomass CHP .
P iCHP-Tool (,B‘HHA-Bﬁﬁr .Bu‘ﬁy
plant + B T
RS REEER B /AR BB
B+ CHP PlantiEEE.F=F |~ 5 I\/IWth
Solar thermal collector field + P
Electric boiler -.- 18 300 m?2
APRBEEEHE+ER SR _‘I'_‘L‘l'_ solar thermal
Deep geothermal + AT
Electric boiler Calcualted bid pricel@tRits
TR, " alcualted bid pricefziR™ 115
AR AR e
Electric heat pump
EERIER 8.1
Gas heat pump with biogas + ‘ \
Electric boiler
SRS y High titi L tt
VSIS PR BRI %%j%%mpe ton %’gj"%gpe ton
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Results of the first auction on innovative CHP systems with renewable heating

F AR BEREREARIBIF BB R B R AR ga R

Tendering volume: 25 Mwel

ISR E: 25 JkEFREE

Awarded volume: 23 Mwel

hinSE: 23JkEFEAEE

7 bids with 5 awards

1M, 51T

Bidding prices

RN TS

— Lowest: 89,7 EUR/Mwhel
Bx{[£89. 7BV K ELRTHEBE

— Highest: 109,4 EUR/Mwhel
Bxi=109.4RXE K ELATER BE

Innovative KWK Zuschlage

BUFTFER R B INZE
Leistung KWK-Anlagen
oo MERBLFEIR R TR
7,000
6,000
5,000
S 4,000
3,000
2,000
1,000 I I
0
Greifswald  Bayreuth Papenburg  Lippstadt Bad

Reichenhall

®m Thermische Nutzleistung (kW)  mElektrische KWK-Leistung (kW)

MEENAINR (FTR)  AEEBCTHEREINR (TR)
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Tendering design leads to smaller applications
BRIt 5 |9 /N IZRAIN FE

= Utility city of Greifswald = Utility city of Bayreuth
IR ET EL/REERIN A PR PRI A
i cHP 4,5 Mwel .Eﬂm BHKW 3,5 MWel
0‘3 SERELFE S A 5IKEL 0 B & 3.5JKEL
Solar thermal field 451
0-}3‘]’1‘1 B h-:"ﬂIIT Heat pump 24
Heat storage 250 MWh
bt 2503k LT -
Loy Electric boiler 5 Mwel -H»{]IH Electric boiler sB3@)
F R AR EE5IKEL

= Heating and cooling network of
university S HAH] S E X
= EXisting system IMEFHNERS:

= |nvestment: 5 million EURO
& 5EARTT
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Examples for innovative electricity-heat system from other European countries

H RN EZRECUF AR B R Gt 75 EIN FHRYZES

\

Heating and cooling networks in — S—
Finland with large heat pumps Large solar district heating in Denmark

R A BIRERATSS = (HAAE S E M A= RIA B IHRE X e S T R

=730\
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Helsinki, Finland: Combined heating and cooling plant
/\_jl.l-:'jl.l:/J\ ] ": ;&/\\\H%}_Liﬁ%

= Largest combined heating and cooling plant = EARISHE=IRE

= 90 % connection rate = ERZERI0 %
= Integration of large heat pumps = EAKRBIAER
i ABREE
. SUNZEI:’;5
MULTI FUEL sLeL WASTEWATER
BIO CHP G iz & TREATMENT
2 e ko s ez
MR

i : PLANT
i £ E’I@lﬁﬁ” ::::ﬂ AL H H e
m ---------- | ———| a =

— !
- ~ AR rY ) l]
¥ ¥ h

é T| ‘1' )

THERMAL CHC COOLING 2 DATA

e ENERGY . CENTRE
STORAGE . STORAGE 12

SOURCES ISHEAFECHC iRt

RERER
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Helsinki, Finnland: Combined heating and cooling plant
=i RFEEE . SRERT

= Integration of 5 x 16,8 MW heat pumps in existing heating and cooling network

- BRI PFEN T 51 IIER916.8JK BRYIGR
Winter Operation £ZFiz{FiEs{

30 MW
62°C 1o 88°C 90 MW E 60 MW i
EEJZEEEF' District- - z Z . UIE; Ei—z

{IARLE  heatng cooling 454>

%x

15°C

Nem;n ‘ > - %D@)_-Nimm RIZ&
|

15°C return flow:

Heat pumps for preheating oﬁ

z::z;g%?;? Heat source: cooling network,
./\.-"\/] N — | waste and sea water
22°C 33°C " 120 6°C COP: 3,51
f ' A T HERATEIKRA
J | R %IJ SR, BEIKFTEK
BERALL,COP: 3.51
Harbour of S6mainen Sewage watertunnel Harbour of Sdmainen
Soémaineni& Typlcal flow sheet SKEE Sémainenig&
BRYRIEE]
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Helsinki, Finnland: Combined heating and cooling plant
_/;j'\_éﬁijfj_’\T' i ': I?l\\\H%}_L

= Integration of 5 x 16,8 MW heat pumps in existing heating and cooling network

- A LSBT ERS NN 9168 K BRI
Summer Operation =EFEiTFiER

30 MW
88°C 90 MW 80 MW A4°C
RIES oo T - 4-&% - — i
SimLS  heating S 2 cocrg 115
- = ) l < | QO — P2
§ l by
5 heat pumps T Heat pumps cover cooling\
Unitop® 50FY \ demand and feed-in heat
5/ UNITOP®50FY Bt LAAA M ~— with 88°C in heating
22°C ac l l network COP: 2,96
PEHREDRSHK, ﬁi\#f“
L i \ R EABE
oo \_ BEtLcoP: 296
rbour o r?alnen Sewage %{ nnel rbcurof&:l n
Soémainen&M Typlcal flow sheet SKE omamen'%ﬁ
ﬂilllb*ﬁ.
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,omart district heating® Denmark
2= BRI Y

Optimal integration of different renewable
options with district heating and local

eeeees 33°C [ 40°C
T AT A A TR S B AT AT i
e o | | e 1458 '

electricity generation ,
Components
= Solar collector field AN /
= Biomass ORC plant '

. . . liberalisierter
= Bio-oil Heating plant I _ Strommarkt
= Large heat pump 5 04 T ﬁ&@ﬂ%@

Economic feasible 100 % heating supply 55 04 L .
= Heat generation costs 50-60 €/MWh AT i L~
| L EERE

EIEATHREER S, MBS B LoREpeE () | A
ORC) H3uh, &YIWiHHigss. K8 33.365 m* (23,4 MWth) Blomasse- 380D n
WK Kessel
;:j:l: Solzrkollektorfeld 33 KWth — 183
7 \‘\ﬁ {Aperturfliche) DAMW MWt I'""'f rbraucher
A AT 4~ - 0/ 4 SRy, 33365m?(234JK ELiAEE 75,000 m? L HERE
g:l:l} ! E-{T’rgz ’ 100 /olﬁﬁ{;j\:?&ﬁﬁ tl@ﬁgﬁfﬂﬁﬁ ) Erdbec:enwérmn;spe cher Eﬂiﬁiﬁ# BMNEYIRAHRER A 76°C /
= AR 50 - 60RRTT/IEERT (RAER) 750002 BHGE o gy pnay Lo EEREE | Soo0
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Summary R4

Role of ,,standard“ CHP Systems "#RiE“IREBEXF= R FRIVEFB
" Bridge technology #FZRIMERAIIRA
= Ensuring emission savings and power supply #{REESAREES SRR
Increasing flexibility with innovative CHP/DH systems gIFRBIX~RIg#HRFEREIESLURH
= RES will be major supply technology in electricity and heat market in the
long terms - substantial demands on flexibility
O] BAEREIRIE R NEERANIZANKEAE 2R > X RIEIERIFFELE K
= Consistent price signals are needed for efficient operations
BRIEITRE—HRINBES
= District heating networks provide strategic flexibility for the energy transition
Xk S P H R I 48 /9 BETRAL TR (L 1 EX BSR4
Innovative CHP tendering schemes gIFEREEXF~BIRINE
= Opportunity for stakeholders/ utilities to make investments which are

profitable today and are of strategic importance
MIARTEERGMAHEBWATREEFTERNRETR, MEERBEN LB+5EE
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IREES as enabler of energy efficiency and sustainable energy supply
IREESBEI T RES Rl #54EHIREIRHLLS

Make it happen / li&E0]gE
Development of sound policy strategies and framework conditions / &l|E S BIERFITELE R
IREES clients: European Commission, Federal Ministries Germany, Europe and South America

IREESEF: MEBEERS, EEEFISEZE, FUMNfIE=E

Energy scenarios =% _ Human-technology ..« Energy management and /=¥
and smart energy models Interaction strategies
eI RS BARIER A*HKWQE BEVRETTE I A
%,%
”“"EE {mlF &L N
Regulatory : m’ R

ZA AR

Make it work / {FiFZ 8

Implementation and accompanying pilot projects — Technology and social acceptance

HRINESLESRER: RAMTSESE

IREES clients / partners: industrial companies, housing companies, municipalities, associations

© IREES GmbH
24

IREESZEF/S{EMAE: Tk, R, HEREgRIhE
|REES<




Further readlng project progRESsheat
H— 3E——ProRESsSHEATT 4]

f— » 1
= ProgRESs
H EAT* (®) Local level

,

STRATEGIC PLANNING

AWARENESS-RAJSING, SKILLS'& COMPETENCES

REGULATORY INSTRUMENTS

ECONOMIC INCENTIVES
Recommendations to guide
and inspire policy makers

0 (%) European level (#) National level
(jee ?777’ R |
e R
el IBFENR, AT

http://mww.progressheat.eu 1£1$I, =

TR

i
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http://www.progressheat.eu/

Thank you for your attention
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g AOES T
Beijing, 11 December 2018,
b,

20189 12H11H

Dr. Jan Steinbach

Managing Director
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