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_— GOOD MORNING, | AM ANIBAL RENONES, PROGRAMS DIRECTOR FOR \

Diaitalizati INDUSTRIAL AND DIGITAL SYSTEMS AT CARTIF. TODAY | WILL REVEW HOW
o] 1Za.tion DIGITALIZATION — THAT IS, USING DATA, MODELS AND CONTROL TO MAKE BETTER REAL-TIME
Lied t DECISIONS — IS APPLEED TO THE DECARBONZATION OF PRODUCTION PROCESSES, MEANING THE

appuieg Lo REDUCTION OF CARBON DIOXIDE (CO,) AND OTHER GREENHOUSE GAS (6H6)
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WE CAN ALSO ACTIVATE PLANNING FOTURE
4 DIGITALIZATION\//WE CAN OPTIMIZE THE USE STORAGE OR, FOR EXAMPLE, / CONSUMPTION ACCORDING TO \
ENABLES OF EACH ENERGY SOURCE PRODUCE WITH HYDROGEN PRODUCTION MAKES [T POSSIBLE TO
INTELLIGENT OVER TIME AND DECIDE WHEN DEPENDING ON SELLING PRICE OR SYNCHRONIZE RENEWABLE ENERGY
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WITH DIGITALIZATION, THE FACTORY 4 N\
BECOMES A “PROSUMER” THAT ACTIVELY ANOTHER ASPECT
MANAGES ITS CONSUMPTION AND IS THE DYNAMIC
GENERATION AND TORNS INTO AN ACTOR IN OPTIMIZATION OF PROCESS
THE ENERGY MARKET, CONTROL, WHERE WE CAN,
FOR EXAMPLE, REDUCE
oy ENERGY INPOT PER UNIT
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IF ENERGY PRICE OR CARBON FOOTPRINT INCREASES, THE
PROCESS CAN AUTOMATICALLY LOWER TEMPERATURES OR
SPEEDS IN NON-CRITICAL OPERATIONS AND STORE
INTERMEDIATE PRODUCTS TO MAINTAIN PRODUCTION.

WITH THE HELP OF ARTIFICIAL INTELLIGENCE, WE CAN PREDICT KEY PROCESS VARIABLES FROM PROCESS HISTORICAL DATA AND THEN OPTIMIZE PROCESS
CONTROL SO AS TO MINIMIZE ENERGY CONSUMPTION WHILE RESPECTING QUALITY AND OTHER CONSTRAINTS, SUCH AS A MAXIMOM TEMPERATOURE IN A

DRYING OR A TIME LIMIT IN A CHEMICAL REACTION. THE RESULT IS OPTIMAL PROCESS CONTROL PARAMETERS (P2), WHICH CAN BE CONTINUOUSLY UPDATED.
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CARBON-BASED CHEMISTRY BIOPROCESSES AND
DIRECT PROCESS LEVER IS THE THAT TRANSFORMS BIOCHEMICAL ROUTES USING AND FINALLY,
MANAGEMENT OF CARBON THAT WE THE GOAL IS CO, CAPTURED CO, INTO MICROORGANISMS, EN2ZYMES ™ MEASURING THE
ONAVODABLY GENERATE. CAPTORE AND CHEMICAL INTERMEDIATES OR, FOR EXAMPLE, ALGAE CO_ AVOIDED.
VALORIZATION SUITABLE FOR PRODUCING TO CONVERT CO,_ INTO ?
CONNECTED TO SYNTHETIC FUELS OR HIGH- BIOMATERIALS OR
PROCESS DATA. VALUE CHEMICAL PRODUCTJ INTERMEDIATE COMPOUNDS,
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RESOURCES AND RAW MATERIALS, WHERE
DIGITALIZATION REDUCES NATORAL
RESOURCE CONSUMPTION AND IMPROVES
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ADJUSTING THE PROCESS ACCORDING TO
THE QUALITY OF SECONDARY RAW
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IN TODAY’S CRCULAR THE USE OF DIGITAL TECHNIQUES ... ALL THIS INFORMATION AS WITH EMISSIONS, CERTAIN

ECONOMY CONTEXT, THE SUCH AS COMPUTER VISION ALLOWS CAN BE USED IN DIGITAL TWINS UNAVOIDABLE WASTE STREAMS CAN
FACTORY RECEIVES RAW US TO ANALY2ZE THE QUALITY AND AND ADVANCED CONTROL (AS BE TRANSFORMED INTO NEW
MATERIALS WITH DIFFERENT COMPOSITION OF THESE MATERIALS, IN THE DIRECT PROCESS SECONDARY RAW MATERIALS AND
QUALITY, ESPECIALLY WHEN ADJUSTING MANUFACTORING FOR LEVER) TO REDUCE ENERGY CONTRIBUTE TO CIRCULARITY IN
INCORPORATING SECONDARY EACH RECEIVED BATCH. .. AND WATER CONSUMPTION OTHER FACTOREES,
RAW MATERIALS.* AND VARIABILITY.
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WE END OUR JOURNEY WITH THE LEVER PALANCA3 DE LA
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ALL THE DIGITALIZATION TOOLS THIS TRACEABILITY CAN ALLOWS 0S TO THE CUSTOMER CAN COMPARE
SHOWQ ENABLE FULE LIFE-CYCLE E@??A%E&%%?%ED  DEMONSTRATE REAL PRODUCTS BEFORE PURCHASE OR KNOW
liasenlpab iy PRODUCT CARBON EMISSION REDUCTIONS TO WHAT WILL HAPPEN TO THE PRODUCT
' FOOTPRINT, INFORMATION | | - THE CUSTOMER. THUS, AsTom: 0:7\] [%l—?é: UTSE Lc,;éETsHof‘ Tﬁ%
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VALOE. TOOL TO UNLOCK THE POTENTIAL OF
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| AS WE CAN SEE, DIGITALIZATION IS

THE THREE LEVERS WE HAVE SEEN HELP US STRATEGICALLY COVER THE FULL ! ,,
TRANSFORMATION CYCLE ASSOCIATED WITH DECARBONIZATION. . by SR s ell
) EMISSIONS. DECARBONIZATION IS
.. (2) CLEAN ENERGY: .. (3) PRODUCT—MARKET o A oS ITH
DIGITALIZATION MAKES IT POSSIBLE SYSTEM: THE DIGITAL | TRIACE ABLITY -1
...(1) RESOURCES TO CHOOSE THE CLEANEST PRODUCT PASSPORT AND - '
AND RAW AVALABLE ENERGY, OPTIMZE TRACEABLITY MAKE IT | THANK YOU FOR YOUR ATTENTION
MATERIALS: THE CONSUMPTION AND QUANTIF Y CO POSSIBLE TO DEMONSTRATE =%
APPLICATION OF Al, AVOIDED. .. DECARBONIZATION AND
COMPUTER VISION ACTIVATE CRCULAR
AND DIGITAL TWINS BUSINESS MODELS.
IMPROVES PROCESS L
EFFICENCY AND | —ed K
ENABLES THE USE OF AN,
SECONDARY RAW
MATERIALS... t I

6% m 0 f@i

* SECONDARY MATERIALS ARE RECYCLED OR REUSED SUBSTANCES THAT RETURN TO
THE PRODUCTION CHAIN AS RAW MATERIALS.




