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Scilab — Highlights

Scilab® is an open-source software for numerical computing

Scilab has a 1M+ user community worldwide

Scilab Cloud enables the deployment of scientific applications

The Scilab Team is part of ESI Group
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Scilab — ESI Offering

 Professional services
Development of applications leveraging Scilab, Scilab training, Scilab support

* Cloud services
Scilab Cloud for the deployment of applications (on-premises/private or public cloud)

« Software solutions
Offerings which extend the power of existing ESI software with Scilab & Scilab Cloud
(Pre/post-processing, coupling with third-party simulation codes, simple apps..)
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Scilab functional overview
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Application development
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User Interface

+ Leverage legacy code with API for Java, C and C++
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Application deployment

Scilab Scilab Cloud App (Web GUI or API)

Simulation Web App Simulation Web Service
(Web Interface & Algorithms) (APl & Algorithms)

Scilab Cloud

Private Cloud / Public Cloud
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SANOFI using Scilab Cloud ..
... to optimize energy costs through simulation SANOFI| »

\ Problem

* Inefficient control of HVAC (Heating,
Ventilation & Air Conditioning) leads
to energy waste

| . HVAC = 60 % of energy bill
(example: 500k€/year/site)

- Objectives
& ° - Save 10ME+ /year in energy bills
worldwide

* Energy efficiency at 100+ industrial
sites




No installation hassle
Easy access to the end user
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Scilab Cloud X\

& (&; ‘ @& Sécurisé | https://scilab.cloud

Scilab

> Applications

Optiboil

‘ Sanofi
Compute boiler performance

according to various
parameters: fuel type, boiler

https://scilab.cloud/loading?app=opticlim&group=sanofi

category, recovery modes, ...

Opticlim

Sanofi

Simulate optimal Air Handling
running conditions and identify
best tuning for cutting energy
bill and selecting relevant
changes and investments.

Yann Debray ¥
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Extended forms with full personalization

©  ©  Ff scilab Cloud % Yann
< C' @ Sécurisé  https://scilab.cloud/application?app=opticlim&group=sanofi&version=-1 Q % ¢
©
Choix d'une station météo Anagni v i =
Tests
Number of AHU on site 30 OK
Valeurs Résultats de |'état initial
Nom de batiment SavingsReference 5 4 Gestion de batiment Calendrier des arréts de production Calendrier d'occupation des locaux
Dénomination CTA Europe v = Nouvelle CTA
Simulations sauvegardées targetted :
Local Energie & régulation CTA Récupération d'énergie
Valeurs initiales Valeurs de simulation
Tolérance Tolérance
Température de consigne en occupation (°C) 22 21
Humidité relative de consigne en occupation (%) 55 _ 55 9
Température de consigne en inoccupation (°C) 22 21
Humidité relative de consigne en inoccupation (%) 55 _ 55
Nombre de personnes présentes pendant les heures ouvrées 2 2
CTA de prétraitement d'air neuf ? non ¥ | non 9
Température d'air neuf prétraité
l Hygrométrie d'air neuf prétraité
L u
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Dynamic graphics with server side computing

©  ©  Ff scilab Cloud %

Yann
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Résultats Graphigues récapitulatifs
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System parameters made available in a black box mode

get it right®

Scilab Cloud

< o2 | o P 5 e " . .
& C' @ Sécurisé | https://scilab.cloud/application?app=optiboil&group=sanofi&version=-1 Q ¥ i
Stack losses Network losses
Temperature 116 °C Condensate purges 5 %
%02 : 3 % Quantity 677 t
%C02 10 % Flowrate 0077 th Process
Exhaust gas coefficient 0 Lost energy 522 MWh Nosd 12192 ¢
Combustion Efficiency 92 % > Rawenergy 9401 MWh
Stack losses 756 MWh Steam Flowiste’, 12521tk
Stack losses % 7 % Fressuice
Overheating value
D e i
Not yet Saturation Condensate return
Softened heated Water temperature Temperature 93 °C
Raw energy 316 MWh l p b Mass return rate 85 %
Production 4607 t A/ Feedwater / Raw energy 1183 MWh
Flowrate 0526 t/h Raw energy 2328 MWh 10939 t
Heated Water T* 59 °C Feedwater tank Production 16637 t — ey . Fuel type High sulphur Fuel Flowrats 0133t
Enthalpy 247 kg 120 °C Flowrate 1899 th s, — - Calorific value 10 kg Enthalpy 30958 s
T . Nominal Steam flowrate 6 th
| Water hardness 47 °DFrench Energy 10781 MWh
Enthalpy 503 Kikg ik 19 Mw Consumption 981 MWhPCS
i
Uncondensables Nominal yield 80 % oo PRt
owrate
Uncondensablesrate | 10| % Yearly Working time (HS) 8760 h
Enthalpy 2797 kikg v Maximurm raw power 4734 MW Load »
Raw energy 53 MWh Useful energy 8137 MWh
Revaporization rate 15 %
Production 68 t
Temperature 99 °C ‘Continuous blowdown
Flowrate 0008 t/h
Enthalpy 2675 kJ/kg Temperature 179 °C
~N Raw energy 349 MWh Pressure 10 barabs
: Production 470 t Water hardness 239 °DFrench
| RATOR Flowrate 0.054 t/h Enthalpy 762 ki/kg
| Purge rate 18 %
| \ Raw ene 652 MWh
| Flash evaporator o
<« i 3078 t
| Pressure 1 barabs
| Flowrate 0351 th
|
| Blowdown to heat exchanger
| Temperature 2%
| Enthalpy 417 kJ/kg
: Raw energy 302 MWh
Production 260772 t
Make up water
N Flowrate 0298 t/h
Diff T°(Sewer-MakeUp) 7 °C
Enthalpy 63 kg
Raw energy 80 MWh
Production 4607 t B to
Flowrate 0526 th :e'“h:"'”“ :; x
nthalpy ki/kg
Inlet Tem, re <
perats 3 Raw energy 66 MWh
Production 2607 t
Flowrate 0.298 t/h
Copyright © ESI Group, 2017. All rights reserved.
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Workflows providing high level KPIs

‘ CSANYIK ‘ PWR-11-13 P:Jv'::éin ‘ ‘ PSR-01 ‘ ‘ PSR-05 ‘
[ 24/11/2018
nergy unit price [ l [ l [ l [ l
A—— [ oon | I | | I |
[ Raw Water (£/m7) [ 2320 ] [ ] [ ] [ ] [ ]
[ Black Steam (£/m°) [ 0.032 ] [ ] [ ] [ ] [ ]
Name SW-01 i+ - Ongoing v+ - | 100% | <4 [ChilledWater (&) { 0.040 % { % { % { % { %
[ Hot Water (€/m7) 0.000
S . oot v Validate subchain T Energies Consumptions (annual) { — } E - } E - } { } E }
Consumption of raw water {m®) 2083 35083
- rows| 4 || = | cols | 4+ Annual Cansumption Operating Costs (Annual) 29260€ Electricity C‘Jr‘lsumplior_1 Ikm} { z 532 ool % { .J15G5.50 % { 315;60 % { 3?15:?:4}13 % { ;2693;02 %
= [ |} S | S I SR
Chilled water consumption (KwWh) [ ] [ e ] [ o ] [ o ] [ 9 ]
N 1765 o | FHOGUCEE Sw-o1 b 10000 @ mF Bl BICATERR * Consumption of purified water (kWh]) [ ] [ 2z 119 ] [ 27117 ] [ 2190 ] [ 500 ]
City Water v e <, ITr;t;em o Z::tg:er e » ?:;;:;atlyrer EWVMA e Costs ( annual) [ ] [ l [ l [ l [ l
. ) s e T (e Wator - vl cost (€] ] [ 207566 ][ 8139z | sizes | [ 32383 [ 492 |
— FEEIIEREE N e = " (Energies - annual cost €] | [ 743574 ][ 24621 | zee21 | [ 112311 [ 21408 |
Losses %): (20 (Operating annualcost (€ | [ 256610 || 7seso || 7ses0 | [ sese | so00r |
Recycling(%: 5 2= v P rr———— [ 2g0ss [ 29119 J[  2e112 | [ aser | 736 |
Los;es (3¢): 15 [PuriﬁedW‘ater:anmal cost (€) ] [ EERGLE ] [ 151694 ] [ 181694 ] [ ] [ ]
1765 ; (Cleansteam -annual cot €] ] [ 181749 || Il | [ 1sossz J[ s1ses |
2163 £ [W‘ater For Injectable : annual cost (€] ] { 318290 % { % { % { % { %
o PS-01 (Producers) o PS-01 (Producers) [Annual cost for pharma water production (€) ] £31732
——
= Pipe = Pipe [ ) ) - ] [ s2e2 | a2es |
= Qutlet = Qutlet [ ] [ ] [ ] [ ]
[ oss Il 513 ] [ oss ][ os2 ]
( ][ 1082 ] [ 7e079 ][ sveso |
OPERATING COSTS { } % } % } % } % }
(Operating costs (€] | 260 260 124 679
e e e s e
e l %m::zg’] % ( NEEECE ad? 215 ] [ =2es03  J[ z7ao |
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Consolidated data accross the user base
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Scilab Cloud

X

& C' @ Sécurisé https://scilab.cloud/application?app=dashboard&group=sanofi&version=49
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Find out more

scilab.org/cloud
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http://www.scilab.org/cloud

