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To represent the solar industry in Germany in the
thermal, photovoltaic and storage sectors

A sustainable global energy supply, provided by solar
(renewable) energy

Lobbying, political advice, public relations, market
observation, standardisation

Active in the solar energy sector since 40 years 4

More than 800 solar producers, suppliers, wholesalers,
installers and other companies active in the solar
business from all over the world

Berlin

LA
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BSW-Solar: Working world wide to improve
frameworks for the use of solar energy!

Partnerships, Projects, Market reports, . both
business networks esp. “Enabling PV”
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Solar thermal energy for industrial processes (SHIP)
Solar energy can be a low and medium temperature
heat source.

Heat
storage i '
unit

WHAT IS Hea
S HIP? exchanger

There is enormous potential for SHIP and strong growth, but
so far there are around 740 plants worldwide (2018).

Increase SHIP Deployment Solar BSW
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Solar Heating for Industry Processes (SHIP)

Potential: The final consumption of thermal energy in
industry is greater than the consumption of electricity

worldwide. SalsT £ A

Photos: Cape Brewing Company, Zehnder Group, Inventive Power, CSP-F sﬁ Pa y ba ' k
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Suitable Solar Thermal technologies
Heat for Industrial Processes

Solar collector technology vs. required process

temperature
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Tracking

Solar collector
technologies




Suitable processes
Heat for Industrial Processes

Suitable industrial processes Main industrial sectors

- Drying and dehydration Chemicals
* Preheating (input or raw material) Food & Beverages
- Pasteurization and Sterilization Paper
« Washing and cleaning Fabricated metal
 Chemical reactions Rubber & Plastic 10
* Surface treatment Machinery & Equipment
 Space heating Textiles
« Supply of hot water or steam Wood

Solar B/S}j
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Solar Process Heat — State of Play

World largest plant — enhanced oil extraction with steam in Oman -1

GWth (under construction)
Source: Glaspoint
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Existing projects
Examples

Stationary Technologies

= —

~ Country: Mexics

gftomer Setdl —
o Agrlcultuﬁd_

‘Ep ication: Drying -
Collector Type: Flat plate

SH.LP SuppliersModuloSedar
 Year of comﬁ?ssrdhmg 2017 1

© : Modulo Solar

Industry’ Food and'B
Application: Pasteurlzatlon

© : Hindustan Unilever Limited
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Existing projects
Examples

Tracking technologies

Country: Jordan
Customer: Ram Pharma
lndustry Pharmaceutlcalr

CollectorType Lmearfr Snef- v
SHIP Supplier: IndustrlaISoIar X

Year of commissioning: 2015

[10] http://www.industrial-solar.de/content/en/referenzen/fresnel-kollektor/
[11] http://ship-plants.info/solar-thermal-plants/155-dairy-plant-el-indio-mexico?collector_type=5

Dairy El Indio, Mexico
Parabolic Trough

Aerture 132 m2

>
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Existing projects
Examples

Amal Solar EOR Pilot Project, Oman
Parabolic Trough in greenhouse
Thermal Power (full pla'hﬁ:*l GWth 4

Current production (pilot): 6 ton steam / day -

14

povr "H’.a*‘-
Lug Ul A AAaTborg-CSPStO nato growing P plant, Aust T

2 =~ y
f‘! Central receiver CSP + SHIP system
Bos Thermal Power (full plant): 36 MWth

© Petroleum Developmen

Growing tomatoes in the Australian desert

with sunlight and seawater

[12] MIT, 2016. Technology Review, Arab Edition. http://technologyreview.me/en/energy/oman-explores-solar-powered-oil-recovery/ A/\

[23] http://www.aalborgcsp.com/ SO I a r B S ul
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Assessment of the SHIP world market 2017 and 2018*

The figures for 2017 were updated again, since three projects were postponed to 2018.

No of commissioned SHIP
systems 107 632 107 739

Minimum newly installed

collector area [m2] 190,708 n/a 199,819 n/a
Source: Solar Payback SHIP Supplier Survey 2018

*Preliminary figures
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Number and collector field size of SHIP plants
added on key markets (outside Oman)*

No. of Total Average
systems collector area |collector
installed in  |installed in  |system size in
2018 2018 | m? m?
| m 51 9,216 181
| 15 6,422 428
ndia 10 3,124 312
9 7,849 872
spain | 3 1,317 439
South Africa 3 1,135 378
Frnce » ssm 2
Argentina, Austria, Cyprus, Greece, Israel, Italy, South Korea, Turkey, Um
Source: Solar Payback SHIP Supplier Survey 2018 t Solar BSW
W

*Preliminary figures FeRerbeTas



New SHIP installations in 2018 and the related collector
type.

These figures do not include the enhanced oil recovery plant in Oman.

Percentage of total

SHIP collector area collector area
installed in 2018 in m?

Vacuum tube 30,498 54%

Flat plate 11,840 21%

Parabolic trough 11,414 20%
2,775 5%

Linear Fresnel 360 1%

Total 56,888

Source: Solar Payback SHIP Supplier Survey 2038 Sqplar LN\
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Solar Payback Project

* Funding by the BMU within the
framework of the International
Climate Initiative (IKI)

* Implementing countries: Mexico,
Brazil, South Africa, India

Main targets:

* Presentation of application fields of
solar technologies and potentials
of solar process heat in the target
countries

* Increasing the attention of
industrial users for the large
market potential of solar process
heat

Solar BS W
w” Payback S 2%



Solar Payback: Funding

 Part of the International Climate Initiative (IKI)

* Funded by Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU)

Supported by:

% Federal Ministry for the
Environment, Nature Conservation,

Building and Nuclear Safety

based on a decision of the German Bundestag

Increase SHIP Deployment §O|ar BS U
W Payback SN 2R
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Solar Payback: Fact Sheet

COORDINATOR

Y
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German Solar Association
BSW-Solar

Jan Knaack
knaack@bsw-solar.de

Phone: +49 (0)30 29 777 88 37

GERMAN IMPLEMENTING PARTNERS

|~
~ Fraunhofer
ISE

www.ise.fraunhofer.de

DURATION

10/2016
to 6/2020

KFW occ rico

www.deginvest.de www.solrico.com

Solar
w” Payback
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Solar Payback: Partners in the target countries

ABRAS(®]

ASSOCIACAO BRASILEIRA DE ENERGIA SOLAR TERMICA

www.abrasol.org.br

i Deutsch-Brasilianische
y Industrie- und Handelskammer
e Camara de Comércio & Inddstria
HERCRsE Brasil-Alemanha

www.ahkbusiness.de

9

ANES

Asociacién Nacional de Energia Solar

WWww.anes.org

Deutsch-Mexikanische
Industrie- und Handelskammer
Cimara Mexicano-Alemana

de Comercio e Industria | CAMEXA

www.mexiko.ahk.de

iﬁﬁt

www.stfi.org

Indo-German Chamber of Commerce
Deutsch=Indische Handelskammer
Mumbai - Delhi - Kokata - Chennai
Bengaluru + Pune  Dijsseldorf

www.indien.ahk.de

INDO-GERMAN

Solar BS
Payback

A

WWW. sanedl org za

SUﬂE’UI

Nr

Deutsche Industrie- und Handels-

, CAAHK it

) Southern African-German Chamber
of Commerce and Industry

www.suedafrika.ahk.de

Y

E
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Solar Payback: Objectives

* ijncrease awareness of the technical and economic
potential of SHIP-technology

* increase willingness to invest in and to promote this
promising technology in four partner countries: Brazil,
India, Mexico and South Africa

« Break the vicious circle of small deployment rates

High u front Little visibility
investment of existing

costs plus low systems
energy prices E

L Small number
Onﬂ : of plants Low

paybac

periods awarencss

Solar BS W
w” Payback S 2%
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www.solar-payback.com

| (D @ https;//www.solar-payback.com 50% e @ 1,’,'{‘ ‘ Q, Suchen

So{ar Poteatal Technalog; Markats Suppimrs Damen:
w¥ Payback ) '

Welcome to Solar Payback Suppliers Map
it Suppiiers of tuenisy sotar procas hast syst=ms in 25
countras

he objective of the three-year Soiar Payback project Prometing the use of Soisr Heat for ndustrial .

Processes (SHIP) across four partner countries — South Africa India. Mesico 2nd Brazil ™

Aspartof 5 itiatioe (0, s raish of the tachnical and

2o 5 S on the costs

S ging o buld selecred SeiarPaybact: with
firsncialinstitutions to o which will assist e in secur :
firancing.

Latest News

Qg 22018 ©March 15 2018

SHIP newsletter in Brazil India- Financisl support for

In Fabraany 2018 tha first Satar cencentrating solar systems
extendad until 2020

Bayback newsianer in Romugudss

wasgent outin Brazi You can Theardar” pubishad by tha
dewnload th nessiatier hare. b of Naw and
informad sbout upeorming Enargy 6o 26 February
trainings in the Fsld of 208 gt an snd to the uncerisinty
which had garvadsd thaindustry
B g 25 1018 i the Jgage

3 OFzknary I 2010 _ @Fskruzry 15 M5
) CBENS 10 discuss solar heat for
i industry
Tha i secror 3 tha argast Sraziasoiar anargy amesatan
gameszeind

s he fastam growing 2=
21E anarqy 3t BL18 Whtoa &

sperti i the smier snangy

comferanca CHEN taking plses
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www.solar-payback.com Potentials

Botential

Solar

Growth Fath for SHIP up e 200°C

5 - ECONOMIGALLY
“ Pa de.u E"\ REALISABLE 2208 Pl R Bk
' POTENTIAL arE)
GLOBALLY il

2030

Savwa AL

Demand
Four Good Reasons
Enormous Global Heat Demand in Industry T
W sty Low-temp heal S
|batow 150 °C) NStz 0 4 % N i
W Tranzpon et O el of ynar NS o
[ Ve steniaing, ceanmng, arymg, e s e
49 % Lo washing, bleaching, steaming. PR #." S
peching, cooking ™
Fio Bnmtion b
Meﬂlum-t&mp heat wapandani ol W, A
(150 o 400 *C) feopciacel cime W W
Distilling, nitrate masling, dyming,
COMEresSon

30 %o waieni gan
| FOUR REABOMNS FOR SOLAR HEAT |

0 @ (D @
(above 400 °C)

115 % o0

Matevia! ransformation
pFocessas.

=

' oy um--nm tmes Fepam premm
9 "o Homewidilas P
1 %% e

o I |n il u...l.llJJ\.lur\l
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www.solar-payback.com Technology description

Solar Collectors

Collector Types: Stationary Collector Types: Tracking

Finnid 38 or wamseally sprin Linwse e Ewe-anm irarking:

What is SHIP? #
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i
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WHAT TO CONSIDER WHEN CHOOSING A COLLECTOR TYPE
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= et T st v een G e s

*  Cwifimfaioideg et o et sl i e

Saalat At ¥ WA Earp

-tithei Rambe B Cwiiewie Coaprstiod, WILE flha)

frma. ol | renm S aed |

RIS 0 H MM [hlsan

Sty At iem e o Shnrunrh SAALF

Fimtzna inrimste uf Aty Quarts e Sachmmigy, M0N0 S
iy B st Sdancnd =

= ity notied cerimad by ae il e e peity

= dmmugh preers i

= ddenuuie EanEED Swiven G ceeheteng preen

*  usianie segit e meko eesienm prapEmnie see b gmoan-mmsmm

Collector

& wriar Sermial cobering capare wnidn Tedwiin hiting & witfees the sttsooer, Ao hest s lod ne

L |n-u-m|—||-—ep-n'.-§n|-;-1-dr_q—d-1-

" Solar B/Sl\u‘

Title of the presentation w’ Pa y back GERMAN SOLAR

ASSOCIATION



www.solar-payback.com — Photo Gallery

Phow Cate To be updated

Planning to kold 2 presentation on the saisr process hast potential in your cound inking about posting news anticles to your wehsite? mioad royaky-free images of SHIP
A, gtohold 2 p ti thi P potent: you iry? Th g sbout p i ricles to weh: Drownioad royaiy-f g=s of 5HI

PR with 40 further
Photo Search . exa m p I eS !

by Sunpber | oy Vear) -Piease Selet- L I Appiication -Fiease Seiect- b

by Courntry | TIETER] | Please Ssiect b Iy Coliccior Tipd) Flieass Selech-

You have
examples, too?

Contact:
Epp@solrico.com

Solar BSW
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www.solar-payback.com — Supplier world map!

Updated in 2019!

Supphier ready-to-offer 14

o 0

Supplier with references

Collector producer with references

%0
9
%
0
. @ o

;s
Solar e\
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www.solar-payback.com Testimonials

L™ Payback me Pomnt i o _‘jsaar i,

India

Arandimar Qi

Amul Fed Dairy

Samizt Conevad Marge

Investors in India Investors in Mexico

w Payback SN 2oL
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Materials: Solar Payback Brochure

f’ e f f ENERGIA
ESQT " |SOLAR TERAA?SSOLAH
Solar PAR -
'\EEETRY Qpa—ym m;fsl'r?m Q) Porhack INDUSTRIA Q) Fovback |

CE——— _

Download from www.solar-payback.com

Solar
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Materials Country Study with detailed analysis of
Indian market and potentlals soon to come

Macroeconomic
framework, energy policy
and industrial enedg
consumption in India

Description of solar
thermal market for
industrial processes

Industry landscape at
low- and mid- temperature
levels

Project development
process for SHIP plants

Profitability Analysis of
SHIP projects

6. Conclusions and

SOLAR HEAT FOR INDUSTRY recommendations
INDIA

™ Solar

¥ Payback Solar BS W
Payback ST 2R



Calculation tool — to be published end of May
2019

Technical information h . . k. . fh d
o ttps://stage.iki.ise.fhg.de/#/tec
o Financial information
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Activity: Prequalification and energy audits at
interested factories for an refurbishment of SHIP-
systems




Activities: Financial trainings and Workshops

» Side-Event at the Renewable Energy Investment and
Finance Forum (REIFF) in Mumbai on 02 November
2018

« To come: Technical training by Fraunhofer,
preferably for trainers!

« To come: Guidelines for planning of SHIP projects

* To come in autum: Policy paper with potentials
analysis

 Webinar for potential clients with cae studies for
India and the Online tool

34



Solar Payback: Activities

Drafting a National
Solar Process Heat
Potential Study

Implementing an
online matchmaking
network for investors
and technology
providers

Developing policy
recommendations for
the uptake of SHIP
technologies at
national level

Developing a funding
and business tool

for planners and
investors to create
preliminary analyses
of SHIP plants

~—————/

Organising train-the-
trainer workshops on
planning and designing
SHIP plants

Offering bankers and
investors training

on how to finance
SHIP systems

Identifying reference cases in manufacturing

to conduct three pre-studies, plus detailed
monitoring of one site to facilitate the set-up of a
demonstration system (in South Africa, Mexico
and Brazil)

Solar
'n) Payback

Organising a local
industry and
stakeholder conference

35

Identifying reference
cases among existing
SHIP plants to carry
out detailed monitoring
of one system (in India)

BSW

GERMAN SOLAR
ASSOCIATION



Further Information: www.solar-payback.com

» Market studies (BR, MX, ZA, India (soon))
* Marketing brochure

« Overview of SHIP-Industry and suppliers!
* Online calculator (early June 19)

Let's bring the message out there

SHIP technology is on the RISE!

Solar
Policy Workshop wY Payback f?“s”gf?%
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