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* Proyecto internacional financiado
por la Iniciativa Internacional para
la Proteccion del Clima (IKI) del
gobierno aleman.

» Objetivo: promover el uso del
Calor Solar para Procesos
Industriales (SHIP) en Sudafrica,
la India, México y Brasil.

Estrategia de Calor Solar para la Industria en Brasil

Countries

Brazil

ABRAS®]

ASSOCIACAD BRASILEIRA DE ENERGLA SOLAR TERMICA-

www.abrasol.org.br

www.ahkbusiness.de
Coordinator

---------

www.solarwirtschaft.de/en
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e A
sanedi

www.sanedi.org.za

ANES

Asoclacién Nacional de Energia Solar

www.anes.org

Deutsch-Mexkanische
Industrie- und Handeiskammer
Chmara Mexicano-Aleman

¢ Comercio ¢ industria | CAMEXA

www.mexiko.ahk.de

Indo-German (hamber of Commerce Devtsche Indestne- Mandels-
YR 1aq Crtich-indische Handeiskammer \.,0 AHK [essigiraptg s

Marmbai Deh. Kokata' Overa: Souther Afncan German Chamier

Bergatuny - Puse - Dinseldert V) of Commerce and Industry

www.indien.ahk.de www.suedafrika.ahk.de

German Implementing Partners

Z Fraunhofer |(F\v DEG

www.deginvest.de

rico

www.ise.fraunhofer.de www.solrico.com
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Estrategia de calor solar industrial en Brasil

1.  Consumo final de energia para calor
(hasta 150 °C) en tres industrias

clave de Brasil. Brazil: Industrial
Solar Heat Strategy
2. Anaélisis financiero: tasa de retorno e throe mior g (he next

de inversion (IRR), perlodo de Z:Lp:hne(:nﬁzglesr,food and beverage,
recuperacion del capital (equity
payback period), costo promedio " e

GENERATE private investment of BRL 14.9 billion

ponderado del capital (WACC). DOUBLE the el s el marot oo

CREATE 45,000 new jobs in Brazil's solar thermal industry*  WHAT IS SHIP?

SAVE 1.18 million tonnes of CO, emissions SHIP is is the acronym for Solar
Heat for Industrial Processes
and describes systems which

3. Acciones necesarias para impulsar
la implementacion de 7.5 millones de
m2 para calor solar en la industria en
Brasil.
Solar
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Consumo final energia para calor en Brasil

12% Biomass

Low-temp heat
(<150 °C)

12.4 Mtoe in 2017
Washing, drying, bleaching,
boiling, distilling, separation
and materials recovery

. Industry
20%
Ti rt
Ml Transpo Electricity
. Residential

. Other

35% Bagasse /
Black Liquor

Medium-temp heat 6

o 0 (150 to 400 °C)
20% Coal 20255/:') 240/0
fuel heat
=355
Mtoe

14% Natural gas
High-temp heat

(>400 °C)

14 % Other fossil fuels

Source: EPE 2017 /IRENA
2016 (Deger Saygin)

5% Diesel / Oil

‘ Solar
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Seleccion de tres sectores industriales clave

* Numero de empresas
« Alta demanda de energia para calor
 Informacion sobre consumo de energia

INDUSTRIES NO. OF BUSINESSES IN HEAT DEMAND MET INCREASE IN HEAT
THE 10 MOST POWERFUL BY FOSSIL FUELS DEMAND BETWEEN
STATES ECONOMICALLY Low-temp (< 150 °C 1996 AND 2016

PULP & PAPER 4 960 716 ktoe 146%

FOOD & BEVERAGE 45,865 751 ktoe 13%

CHEMICALS 8,727 596 ktoe 24%

Source: EPE 2017 / CNI 2015/ IBGE 2015

Solar
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Potencial técnico: 7.5 millones de m?

172 ktoe
2.7 million m?
PU LP AND i . QOil, gas and LPG
PAPER 30% Fossil fuel-based heat (in ktoe)

at temperatures below 150 °C.
Source: EPE 2017

716 ktoe - Energy efficiency

. Solar fraction or technical potential

184 ktoe
2.9 million m2

.f @r FOOD AND
BEV ERAG E 526 ktoe 9 Considering a collector area of

1,000 m? producing an average of

758 MWh in Brazil and replacing
0.064 ktoe of fossil fuels.
30% 751 ktoe Source: Solar Payback Tool

119 ktoe
1.9 million m?

477 ktoe 25%
Solar
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Rentabilidad de un proyecto SHIP

La inversion es rentable sila TIR (IRR) es mas alta que el WACC (costo
promedio ponderado de capital). Es decir, cuando la tasa de rendimiento
neto excede el costo del financiamiento.

THE PROJECT IRR DEPENDS HEAVILY ON ...

(=) —
LPG FueVOil m Gas

FUEL OIL PRICES INCL. TAX  AVERAGE
(2,000 m® of natrual gas a day)

... FUEL PRICES, which vary a lot from
state to state. The table on the right
shows the minimum and maximum

| 2 )
I3

prices across every state, as well as

i

the average value used as a basis 165 to 275 220 BRL/MWh
for assessing profitability.

218 to 258 238 BRL/MWh
... LEVEL OF SOLAR IRRADIATION,
which is much higher in the
northeast (2 MWh per m? and year) 495 to 597 546 BRUMWh
than in the southeast (1.6 MWh to
1.7 MWh). Source: MEE 2018/ Sindigés 2018

Solar
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Variables financieras

KEY FIGURES FOR DYNAMIC IRR
CALCULATION IN THE BASELINE CASE

Project duration 20 years
Size of solar field 1,000 m?
SHIP investment, incl. installation, at 50 °C to 75 °C BRL 1.7 million

SHIP investment, incl. installation, up to 150 °C BRL 2.7 million

Effective interest rate on loans 13.9% 10
Expected return on equity capital 15%

Loan-to-equity ratio 70:30

Annual fuel price increase for year 1 to 10* 4.8% p.a.

Annual fuel price increase for year 11 to 20* 2.5% p.a.

*based on long-term compound inflation rate in Brazil

Solar
Estrategia de Calor Solar para la Industria en Brasil i‘ Paybac k
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Ejemplo 1: sustitucidon de gas para procesos con
temperaturas de hasta 75 °C

Shows possible project IRR range based on fuel price

Higher irradiation Medium irradiation Lower irradiation : oo
and irradiation
= [nternational financing . Project IRR when assuming medium irradiation and an average fuel price
PROJECT IRR SUBSTITUTING GAS AT 50°C TO 75°C
20% BREAK EVEN POINT at which the
project IRR is equal to the WACC (14.2 %)
5% cmpm e e e e e e e == e e e e m e e —,——,——,———————————— considering common commercial loan
TR interest rates in Brazil (13.9%)
10% I @ RR=11% ¢ 11
----------------------------- W === == === -=== BREAK EVEN POINT at which the project
5% 4 : IRR matches the WACC (7.3 %) at typical
: 3 interest rates of international financing (4 %)
0% 4 ; :
-5% § é §
10% : : : Locally produced and
: : : nationally certified
Average 22 165 BRL/MWh 220 BRL/MWh 275 BRL/MWh flat plate collectors
gas can provide heat at
price = temperatures of between
Source: Energetic Solutions 50°Cto 75 °C.

Solar
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Acciones requeridas para lograr que los proyectos
SHIP sean rentables

EQUITY ACTIONS NEEDED
SUBSTITUTING PROJECT PAYBACK EQUITY TO REACH
SHIP FOR IRR PERIOD IRR PROFITABILITY

™
LPG &  50°Cto75°C 37% | 2.4 years F))
[m ]
LPG up to 150 °C 6.2 years
- BREAK EVEN POINT
Fuel/ N E=
Ugil d  50°Cto75°C == 5.6 years 25% -
- = =
S SS
Gas (HEH 50 °C to 75 °C E€ 6.4 years 21% ‘="
S BREAK EVEN POINT
(WACC =7.3%)
Solar
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Ejemplo 2: sustituciéon de combustoleo para procesos
con temperaturas de hasta 150 °C

NET EQUITY SUBSTITUTING FUEL OIL AT UP TO 150 °C
CASHFLOW with
concessional : 4 33% reduction in CAPEX :
credit line . .

2 million BRL . :
mittion Equity payback : Equity payback :
6.5 years with & 15.2 years :

locally produced : :

collectors :
1 million BRL

13

TOTAL
INVESTMENT

°%e [
.
ooooooo
0e® .
.
e

Cumulative equity cashflow
with imported collectors

°®
e
.............

1.9 million BRL EQUITY Source: Industrial Solar Heat Strategy

for Brazil / Solar Payback

_ Solar
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Acciones requeridas para lograr que los proyectos
SHIP sean rentables

EQUITY ACTIONS NEEDED
SUBSTITUTING PROJECT PAYBACK EQUITY TO REACH
SHIP FOR IRR PERIOD IRR PROFITABILITY
™
LPG &  50°Cto75°C 37% | 2.4 years ))
P
LPG up to 150 °C 6.2 years
- BREAK EVEN POINT
Fue/ N .
uo/'/ d  50°Cto75°C == 5.6 years 25% -
- = =
S SS
Gas (HEH 50 °C to 75 °C ES  6.4years 21% ‘="
S BREAK EVEN POINT
(WACC =7.3%)
oil E up 1o 1oV "L | e ESE 0.Y years 1Y 70 = \
° 4% Y | 15% SS
Gas m up to 150 °C | 4% K 8 years | | 15% o5 \
Solar
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Resumen

Three key actions are needed to implement
the Industrial Solar Heat Strategy

7.5 MILLION m?

)) RAISE AWARENESS e —
among industrial costumers,

30/01/17

Profitability even
without support

Profitability with
consessional financing

Profitability with consessional
financing and local collector

because SHIP is already productien
cost competitive for many factories i N
(especially LPG driven processes), lietimilicnn
but is not known well enough yet.
Gas and Gas and fuel oil -
fuel oil 4.45 million m? 8 L S« ENCOURAGE
- 1.253 million °m2 up to 150 °C f 55 LOCAL
S« PROVIDE LOW INTEREST R < PRODUCTION
EE LOANS (4 %) via Fundo of concentrating collectors to

= Clima with the support of
consessional financing for factories
that use natural gas and fuel oil.

- -

Estrategia de Calor Solar para la Industria en Brasil

bring down CAPEX of SHIP
systems for process
temperatures up to 150 °C.

Source: Industrial Solar Heat Strategy
for Brazil / Solar Payback

| Solar
\!:’ Payback
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www.solar-payback.com

Brazil: Industrial
Solar Heat Strategy

Adding 7.5 million m? of collector area in the next
five years in the three major industries —

pulp and paper, food and beverage,
and chemicals

Download document in English

Download document in Portuguese

GENERATE private investment of BRL 14.9 billion
DOUBLE the annual solar thermal market volume
CREATE 45,000 new jobs in Brazil's solar thermal industry*  WHAT IS SHIP?

SAVE 1.18 million tonnes of CO, emissions SHIP is is the acronym for Solar
Heat for Industrial Processes
and describes systems which

* The annual installation of 1milion v of collector area croates

approximately 30,000 jobs according to Solar Plan of S0 Paulo 2011 provide solar heat in a factory.

Solar
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https://www.solarthermalworld.org/sites/default/files/news/file/2019-12-05/brazil_solar_industrial_heat_strategy_solar_payback_november_2019.pdf
https://www.solarthermalworld.org/sites/default/files/news/file/2020-02-19/solar-payback-brasil-estrategia-da-industria-termossolar.pdf
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