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O 02" From industry 0.4... to industry 4.0

At plant level At corporate level

20% of energy savings &
CO2 emissions cut
in all plants without
updated action plans ?

Improving real time
energy performance & CO2 footprint
with a spreadsheet ??

Wanted: collaborative & smart energy analytics software!
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O 03 Revealing value from industrial data

Data Algorithms Analytics

Turning raw industrial data o
into new energy & CO, saving opportunities
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O 07" Detect & reduce kwh/t and geCO,/t variability

Paper Food

Challenge Challenge

- secure an already excellent control of electricity consumption - Improve energy performance control (through monthly gas
consumption ratio)

Solution

- real time (10 mn) electricity consumption ratio / type paper Solution

- new target baseline calculated each year - real time (5 mn) gas consumption ratio calculated / type product
- automatic daily reports including energy performance for the 11
families of fertilizers produced

Results Results

- 1% proven savings out of a # €50 M/y electricity bill - 6% potential savings out of a # €1 M/y energy bill

A Energie électrique spécifique (kWh/t / t) & % a @

@ Ratio (EnergieElec / QreP) Atelier Granulation
@ Conso. specifique 4l

Confidential ® Energiency ¢ 2020-0916




O Redkime energy & CO, accounting

Ratios Gaz/PF (kWh/t) et rendements (%) (horaires) par famille

@ Ratio Gaz/PF horaire - Amendts Minéraux @ Ratio Gaz/PF horaire - K @ Ratio Gaz/PF horaire - Mél. Phasph Ratio Gaz/PF horaire - W~ @ Ratio Gaz/PF heraire - NK @ Ratio Gaz/PF horaire - NP/
® Ratio Gaz/PF horaire - NPK @ Ratia Gaz/PF horaire - Orga @ Ratio Gaz/PF horaire - P nat Ratio Gaz/PF horaire - PK nat Ratia Gaz/PF horaire - 5 @ Ratio Gaz/PF horaire - 5P

Ratio Gaz/PF horaire - SPP @ Rendement baucle horaire - Amendts Minéraux @ Rendement boucle horaire - K @ Rendement boucle haoraire - Mél. Phosph. Rendement boucle horaire - N
Rendement boucle horaire - NK @ Rendement boucle horaire - NP @ Rendement boucle horaire - NPK  Rendement boucle horaire - Orga @ Rendement boucle haraire - P nat
Rendement boucle horaire - PKnat  Rendement boucle horaire - §  * Rendement boucle horaire - 57 Rendement boucle horaire - SPP
1.0 50
s @ Rapport jour énergie
06 40
04 35
0.2 o Thu, Mar 14, 2019 500 AM - Fri, Mar 15, 2019 459 AM
° -1 = Famille Tonnage Ralt Ratio Ecart TRG (}
ji ?2 Produit boude  Ga/PF  Cile
) Fini (T) [£] kwhit)  fkwhv)
046 )
s s Global  Sum 512 Aversge 15 326 o %
-1.0 o
mar. 23 jeu.30 ven. 31 sam. 1 dim. 2 lun. 3 Sum 0 Average - - 0
Pnat sum 92 Average 15 32 0 72
Weekly report an CO2 emissions
Lun. 23 sept. 2019 05:48 — Lun. 30 sopt. 2019 05.48 Sum 418 Average . . 0 71
Weekly Emissions (kgeqCO2) Target Emitted  Dokta (%) MP sum 0 Average ; ) B
Automated energy & CO, I e sen | s | K s o Awage . : 0
performance reports (shift, day, .
um 0 Average - - o
k Conmpressed aiv Somme 29166 214983 23
week, ..) P Sum o Awege , ! 0
Weekly KPI - bearing production Target Realized Delta (%)
Electricity pracess Sum 0 Average - - 0
. geqCO2/ kg M 763 58,74 2
Energy and CO, allocation whatever
NP Sum 0 Average - . 0
the production level (OF, product, P [V e R Nk [om - ) , .
family of products, ..) S NPE [ on i — , ) )
eaC02/ kg Maysnne 386 2369 5185
Sum 0 Average - - o
9eqC02 / bearing Mayenne 0,69 127 54 AM sum 0 Average . . 0
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O 02" Al forecast models to reduce energy/CO, costs

Paper

i, o IS
W%

Problem to solve
- Improve day ahead nomination accuracy to increase

electricity bill rebate

Energiency solution
- - Machine learning forecast model based on production
x planning

0

Results
- 20% rebate increase

LN 0000 lun. 1200 mar 0000 mar 1200 mer 0000 mer 1200 |eu.00:00 jeu 1200 ven.00:00 ven 1200 sam.00:00 sam. 1200 d4m 0000 dim. 1200

Steel

Problem to solve
- et up intraday nomination accuracy to reduce imbalance
penalty

—

Energiency solution
- Machine learning forecast model based on production real '
time and forecast data . J
- Avutomatic Th renomination ’ {
|
|
{

e R — —

Results
—> Energy / CO, costs reduction potential #%
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O Ene%y and CO, real time digital twin

Al real time machine learning models running
Display energy drifts for better reactivity

Test sur/sous performances Air (m3) _ est sur/sous p...

@ Airconso. Green @ Air conso. Orange @ Air conso. Red fr nan consommé {gain selon modéle) @ Air conso. Green
@ Air conso. Orange @ Air conso. Red
® Air non consommé (gain selon modale)

0 \“

lun, 18

mar, 1§ mer, 20

Detect real time drifts & savings for better performance

N n“ “ ||||| Energy savings target: 3,5%
Confirmed Energy savings : 5,9%

jew. 21 van, 22 sam, 23 dim. 24
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O Porffolio (extract)
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