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ICEF INDUSTRIAL HEAT
DECARBONIZATION
ROADMAP

Ie energy options
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Renewable energy options
ICEF Industrial Heat Decarbonization Roadmap for industrial process heat
2019.12 Australia ARENA November 2019
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@ “Industrial Heat Decarbonization Roadmap” (ICEF) December 2019
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Alumina and other non ferrous

Food and beverage 39 46 15 0

Iron and steel 0 0 0 100

Oil and gas extraction 0 90 10 0

Petroleum refining 10 40 40 10

Ammonia and other chemicals 0 0 10 90

Cement, lime production 0 14 5 82

Pulp and paper 12 18 70 0

Commercial and services 30 70 0 0

Bricks and ceramics 0 0 10 90

Wood and wood products 24 16 60 0

Other mining 17 22 22 39

Glass and Glass products 0 0 10 90

Textile, clothing and footwear 6 34 60 0

Other hydrocarbon products 10 30 30 30

Other non metallic mineral 9 30 30 30

Solvents, lubricants, greases and bitumen 11 30 30 30

Agriculture, forestry and fishing 43 57 0 0

Construction 30 70 0 0

Machinery and equipment 4 36 60 0

Fabricated metal products 0 22 61 17

Water and sewerage 29 64 0 7

Other manufacturing 0 50 50 0 12

BIZ(E. " Renewable Energy Options for Industrial Process Heat Australia” (ARENA)TI(Z.
BEEITOCATHELEINZDRERIBETOENEZ DU, BBIBL TV, DL, EZE-BTIRILF -5
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(ICEF Industrial Heat Decarbonization Roadmap 2019.12)
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Figure 1.1: Temperature requirements of key industrial process and the temperature limits provided by some options for
low-carbon heat source replacements.® 13
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(ICEF Industrial Heat Decarbonization Roadmap 2019.12)
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U.S. National
Electrification Assessment

Berenschot

Electrification in the
Dutch process industry

In-depth study of promising transition pathways
e ¢ et pEe

in the Dutch process industry

b 2017

{}znznemmns (Jaceven INousTS

US National Electrification Assessment Electrification in the Dutch Process Industry
(EPRI) 2018 RVO (2017)
= o . (by Netherlands Enterprise Agency (RVO) & Top Consortia
BILORIEEITE ®Conser\_/atlve for Knowledge and Innovation (TKI) Energy and Industry)
(@Reference ®@Progressive
@Transformation M4 —XTIEE. FE = Lt e

. e A - OCXDEALTREMEICDWT, FAlIRkEAE
O, TSR ORFHOGALIE. R eRes, O Koy REaiBg.
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@OXEEPRI : "US National Electrification Assessment” 2018
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LTV,

@#A3>%RVO : "Electrification in the Dutch Process Industry” 2017
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= e
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£
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Hi#8 : “US National Electrification Assessment” EPRI, 2018 18
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Short term Medium term Long term

0-5 years 5-10 years 10-30 years

High potential: Power to Heat . o
e Steam recompression / Mechanicarvapour Recompression (baseload) ZSvEEHE. MR R T BIEME

o Electric boilers (flex) EB&EURAT— S . .
. N e Electromagnetic radiation (baseload / flex) EBR) F(XAIO, SERK)
BRI FORER * HT heat pumps (baseload / flex) > mnRt—MNR> T

Bt IL—I 22— o i i i
Limited potential: Power for Mechanical Drive
Breakthrough of o Replacement of steam drive by electric drive (baseload)

electrification categories & -
promising technologies High potential: Power to Chemicals | B8] — {t=m
o Electrolysis for chemical production; .6 chiorine 7 ammonia (DSM)* (flex) EEAZRE
Limited potential: Power for Separation
e Ultra filtration/Nano filtration/Reversed osmosis (baseload)

High potential: Power to Hydrogen

e Electrolysis (flex) EEfZ

Limited potential: Power to Gas
e Electro synthesis (baseload/flex)

(#8) RVO (2017)
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B CO,-SUICOM is an abbreviation of CO,-Storage Under Infrastructure by
COncrete Materials

B |t is the world’s first concrete product that makes CO, emission from the
production of cement below zero by utilizing coal ash and special
additive as substitute of cement and absorbing CO, from power plant

Cement Plant

Cement quantity is
reduced by using coal ash

and special additive

(source ICEF website — IEEJ
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