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Solar Heat -
A future major source for district heating

Sustainable Energy Solutions for Large Facilities

% SOLID GmbH since 1992

PuchstralRe 85, A-8020 Graz, www.solid.at, office@solid.at
SOLAR HEATING & COOLING PROGRAMME
INTERMATICNAL ENERGY AGENCY



http://www.solid.at/
mailto:office@solid.at

My background

v" SOLID is Pioneer

Started 1992, today 27 years of experience
More than 300 references worldwide

Trendsetter for large scale solar thermal systems
20 years experience in PPA models & operation
Research & development

SOLID is covering all steps in Value Chain
Turn-key solutions (> 1MW)
Engineering and Design
Consultant

Feasibility Studies

Energy Services (ESCO)

SALID
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Heat- Mobility- Electricty SLID
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FIGURE 3. Renewable Energy in Total Final Energy Consumption, by Sector, 2015
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| talk about Solar THERMAL SQLID
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e Solar PV (Electricity) e Solar Heating (Heat)

S

Glass To water
Solar cover

Energy

Black

surface
From water

tank

> 500 % higher output per m2 !



Solutions with Solar Thermal SQLID
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Todays sources DH world wide SILID
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@ Fossil fuels, direct use
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Monthly average daily variation of
solar radiation (kWh/mz.’day)

Typical annual demand

SLID
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Energetika Vransko, Slovenia SQALID
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Solar Panels: 842.3 m?
Buffer Tank: 93 m3
(load management)

District Heating based on
biomass and oil

http://www.energetika-
vransko.si

Built on a industrial roof top

In operation since:
March 2012



http://www.energetika-vransko.si/

District heating plant, Graz SLID
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Solar panels :
2007: 5,000 m?2

b
e
[

S I

Solar energy
generation is significantly below lowest heat load in grid in
summer

Biggest Solar District Heating plant in Austria




Limitations SQALID
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e Solar fractions stay in the < 1 to 20% range
e So solar remains just a nice add on but has no relevance as key
pillar in in a future heat supply
« This is not the way for a transition of our heating system

We need to move to a next level
Including seasonal storage !



BIG Solar
Storing summer heat
for winter




Graz - Overview

Quelle: geoland.at

SILID
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The second largest city of Austria
Approx. 300.000 inhabitants

Approx. 120.000 people supplied by
district heating

District heating demand: 1.200 GWh/a

Peak load: 530 MW




District heating in Graz - Current SQALID

SituatiOn solarinstallation+design
District heating Graz: 2020 ?!

/ 2014

approx. 400 MW NEW are necessary

Heat supply Graz 2020 / 2030

transition of the district heating system 86% of Energy
provided
» City started a broad process of contribution m by Mellach
« 13 thematic areas, 9 workshops B N L
« 80 experts, 38 proposals FHiH M Matiach sl ]//&
e 16 detail analysis, 7 in preperation / realisation Mefloc Electricity market <> gas price

CCGT 400 MW,
800 MW,

=> Sustainable, reliable & no add. costs

Neuvdod-Wermdor
Varsor—iing
Wildol

Contract for

Kals

|mp b=
B8 2 deliver
82§ 112020
till 2020 e
Source: E-Stmk, C. Hackl, Vortrag: Erfahrungen mit Solar-Warmeeinspeisung in Graz, 27.05.2015 End Of tEChn|Ca| ||fe eXpeCta nCy

Source: Warmeversorgung Graz 2020/2030, Workshops
Coal-fired power station
230 MW,

\ 226 MW, /
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SALID
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&

Grazer
ENERGIEAgentur

Ausgangssituation Graz

Fernwarme-Erzeugung Graz-Umgebung und Graz
Mittelwert 2006 bis 2011 in MWh/a (Basis Endenergie)

B FHEW Meilach

B FHEKW Werndorf 1+
114956 B FHEW Puchstrafie

® FHEW Thondorf

B Marisnhutte

B Solaraniage Uebenausr

Stadion + Andritz

W Sclaraniage AEVG/FHIW
696.193 Fuchstras

Spitzenlast: ca. 500 MW  Aufbringung: ca. 1.200 GWh



SLID

solarinstallation+design

Ausgangssituation Fernwarme

Gmn%
| ———

ENERGIEAgentur

Klima- und
Versorgungs-

sicherheit Leistbarkeit

Warmeversorgung 2030
und danach

FW gesamt

Energie

29.01.2016, Folie 4




PLAN for future of DH in Graz

Condition today — > from 2020 onwards

SLID
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Anteil an Jahresaufbringung [%]

Szenarien FW-Aufbringungsmix GroBraum Graz

100% - 100%
_—> Industrial waste heat
80% Big Solar Graz 80%
Heatpumps
60% 60%
40% 40%
20% 20%
0% 0%
Ist 2013 Plan bis 2030 fixe
MaRn. und Maln.
in vertiefender
Prifung / ohne
Mellach
m Kraftwerkspark Mellach m FHKW Graz m sonst. Fossil
Solaranlagen m Abwarme (ohne WP) M Wéarmepumpen
m Biomasse m Helios BigSolarGraz (ohne Nachheizung)
M Sappi W Anteil Erneuerbar

Anteil Erneuerbare [%]

Source: Grazer Umweltamt & Energie Agentur, Prutsch, Gétzhaber, Papousek; Vortrag bei Fernwéarmetagen in Velden, 16.3.2016
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Seasonal storage & solar collectors SALID
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Collector array: 70.000 m? with long-term storage: 207.000 m3




Storage SALID
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Storage SNLID
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Case study BIG Solar Graz

SQLID
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»

‘ " Solar
&) 450.000 m?

.-

250 MW
245 GWh

System concept optimum

Seasonal Storage

30 - 85°C

1.800.000 m®  j < 120 MW ”
LTV R |
60 *C ; / WD'JGE:SDDH;L
25 41 MW 1. 55mw
i 165 GWh (217 GWh
S 20-50c_ | Heatpumps

|

96 MW

25% of city’s district heating supply by solar
Collector field : 450,000 m?,
Total capital expenditures: ~200 Mio. EUR
Feasibility study 2015

Heat Price compareable to Natural Gas

DLSE09 T M gL L

25



Feasibility SQLID
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EMERGIE STEIERMARK

Volumen Saisonalspeicher [m?3]
200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000 1,600,000 1,800,000 2,000,000

48 47 49 53 57 60 64

47 41 41 42 43 46 48 50 53 55

1 49 42 39 39 39 40 41 43 45 47

b= 49 44 40 38 38 38 38 38 38 39
I 50 45 41 39
S 53 45 42 40
= 56 45 43 41
£ 56 48 44 42
[ 60 51 45 43
2 54 46 45
54 48 46
58 49 47
58 51 49

58 52 50 49 47 46 46 47 47

60 54 52 50 49 48 48 49 49

55 53 52 50 50 51 51 51

56 55 53 52 52 52 53 53

58 56 55 54 54 54 54 55

, 59 58 56 56 56 56 56 56




Required Space

SLID
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Energy gain/m2 ground

160

140

120

Solar Heat

Solar PV  Wind

Biomas

Bioethanol



required space: Big Solar Graz SALID
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comparison to other
infrastructure areas in Graz

Big Solar concept ~ 100 ha

Airport Graz ~ 300 ha
Motorw. junc. Graz West  ~ 40 ha
required solar system area Generation plant Mellach ~ 110 ha

< 0,8 % of the city area

Areas for renewable
energy need to become a
part of urban planning!



Feasibility Feldbach (example with 54.000 m2 used space) SJ “LID
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32 GWh

Feldbach

t

Solarfeld:

Heat demand: ~ 32 GWh/year b

Temperatures: ~85° C/55° C ‘

- \ Erdspeicher: Verluste:
76,847 m? 0.7 GWh

-

7.4GWh
2.7 GWh 3.7 GWh
‘ Aoy 4.0 MW-AWP #

Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez 11.1GWh

2.5GWh

{/hup S

Solarfeld:

14,600 m? 32GWh
6.4GWh

Feldbach

|

Erdspeicher: Verluste:

| 3
4.6 GWh 128,559 m 0.5GWh
6.0 GWh




SDH examples

SLID
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Solar
450.000 m?

Seasonal Storage
250w 1.800.000 m*
245 GWh

30-95°C

165 GWh

20-60°C

67 GWh

Boiler

55 Mw
217 GWh

Heatpumps
96 MW 383 GWh

96 MW  opnc

0.58/09 © MIN 941




Drake Landing, Canada SQLID

solarinstallation+design

Ambient Air Temperature

4 2010- 2011
& Calgary CWEC

A s a @
N R R RC N
3¢ F & & F & T
o & ¥ &
L )
Detached garages with
solar collectors on the roofs Two-storey

single-family homes

* 798 solar collector modules (2293 m2 gross area)

» 240 m3 of water for short-term heat storage
34,000 m?3 of earth for seasonal heat storage (144 — 35 m freg o
b ore h o I eS) Ef;gézetm‘s I I |—| District heating loop

(below grade) connects

We can cover >90 % with solar in a e o
best practice village scale DH net

(long-term}




Bussines Models SIALID
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e Heat Purchase Agreements (HPA), PPP
e System run by a specialist- optimization
e Easier financing
e Risk free for DH companies- payment per MWh

e Own investment by DH company

 Fullintegration of other heat sources



S‘\LID

Summary B ot

e Big Solar has a huge potential and can contribute to
decarbonizing District Heating significantly
e ca. 50% of DH can be supplied by solar economically

e Scaling is realistic compared both to potential capacity of solar
industry, space demand and investment size

e Technology is ready to go but will improve still in the next
years



SRLID

Needs for succesful implementation

e Commitment to district heating and DH modernization
e Urban city planning considering land demands
e Financial support for first movers through

e Feasibilities

* |nvestment grants

* Loan guaranties

e Capactiy development in regional industry

e Technology is ready to go but will improve still in the next
years



Worldwide Recognition of importance ~ SSLID
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e |nternational Energy Agency Workgroup Task 55

e |FC Conference April 2018 Graz

 Multiple EU Projects: SDHp2M, ...

e Starting implementation in National Energy Plans

* Mission Innovation

e EBRD ReDEWeB What is the ReDEWeB? 2.

= Renewable District Energy in the Western Balkans

= ReDEWeB Programme aims to support the establishment of a market for
ReDE investment through a range of measures

= Renewable sources:

+« Biomass + Solar thermal
+ Biogas + Heat pumps
*« Geothermal +« Waste heat

= DE: District Heating (DH) & District Cooling (DC)
= Beneficiaries are WeB countries:
Serbia, BiH, Macedonia,

Kosovo, Montenegro, Albania.




attention! SNLID
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SOLID GmbH
SOLID Germany

SOLID California

0
[ RA
\.H___ W,‘

g SOLID Singapore jij *:

S.0.L.I.D. Gesellschaft fiir Solarins
Puchstrasse 85, 8020 Graz, Austria
CEOQ: Christian Holter & Franz Radoy
Tel: +43 316 292840-0
Fax: +43 316 292840-28
Email:

on und Design mbH


mailto:office@solid.at
http://www.solid.at/
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