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optimal solutions

Decision Support Systems & Services based on

Operations Research, Data Science, Advanced Analytics & Artificial Intelligence

O I I
22, 45+ talents working to turn D p I

| | || digital innovation into reality ODUma| SOlUtiOHS

DATA MODELLING, ANALYTICS CONSULTING & SERVICE
BUSINESS OBJECTIVES >> MANAGEMENT >> AND OPTIMIZATION SOLUTIONS MANAGEMENT

Bologna: Headquarters

il

il

ilif]

|

Cesena: SW Factory

0O O O

ENERGY WASTE ANALYTICS & LOGISTICS & DIGITAL
OPTIMIZATION SUPPLY CHAIN INDUSTRY
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GENERATION

z
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DISTRIBUTION
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\ v

DSS for Production
Optimization

CONSUMPTION

{hEid

DSS for Network
development

Advanced Analytics

Co-founder Digital Innovation Partner

EU projects

gradeff O[]

3P Retrofeed

P St i
@ E=HERA (& conEdison
LI 4% 2 A ti
\ /‘?DEP \g_._:‘ll agluareeservizi dieégs,‘oar I

Partner

PlaMES m

IEADHC

TRUSTWORTHY 41

* How is the sector is being shaped by the current legislation for decarbonization?

 What is the role of OR (and Advanced Analytics) as enablers of the industry’s transition?
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Non-H/C

50%

Space coolir)_g_“

1%

R =

Il final energy in 2015 (EL28) nd-use in 20

oil
[12% :
Heat pumps (electricity) Others (fossil)
1% /4%
Solar thermal
1%
Biomass
1%
Coal
\_Hot water 8%

4%
\ Other heating District heating
1% | 9%
:r;:esscm'mg &C final energy by ener Electricity
: rir 15 (EL | 12%

* Heating and cooling represent 50% of TOTAL energy consumption in the EU!

Around 2/3 of thermal energy was produced (in 2015) using fossil fuels (mostly gas)

Things are changing fast following the fuel crisis, yet the issue remains: decarbonising this sector is the key

... Lo achieving the Eurapea
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Evolutlon of the DHC (and Smart Energy Systems) industry

. : oo s
optimal solutions

N 1G: STEAM 2G:INSITU 3G: PREFABRICATED 4G: 4th GENERATION
Steam system, steam pipes Pressurised hot-water system Pre-insulated pipes Low energy demands
in concrete ducts Heavy equipment Industrialised compact Smart energy (optimum

Large "build on site”stations substations (also with insulation) interaction of energy
Temperature < 200°C Metering and monitoring sources, distribution
level

and consumption)
2-way DH

e

> 100°C
>< <100°C

/ \‘—\ <50-60°C (70°C)
Energy
efficiency

Future
energy
A source

Energy efficiency / temperature level "

Seasonal
heat storage

Y % o e oy S Biomass
i Large scale solar Tga AneWanEw conversion
i o
£ — R g
£ o liil— e e,
= Geothermal 9 5
= 2
a S

PV, Wave
Wind surplus CHP

Industry surplus &; Electricity =1 biomass
Cold
storage

Heat - Heat . Heat . ﬁ Centralised
storage storage storage district

cooling plant
CHP waste
Steam - CHP coal CHP coal - __n Centralised
storage CHP oil CHP il Industry surplus heat pump
Also
Coal Coal @ Gas, Waste - CHP waste =3 low energy
Waste Waste Oil, Coal incineration = | buildings

S |
Local District Heating District Heating District Heating District Heating

Development (District Heating generation) /
i : Period of })est available technology

~ 1G/1880-1930 2G/1930-1980 _ 3G / 1980-2020 4G /2020-2050

N
d
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The 'ro'_lé'dffPoI'icy in this transition

In 2023, negotiations on the Green Deal “Fit for 55” package are expected to be finalised.
Overall and pending final political deals, there are significant provisions for the DHC sector.

l]

[

ilogue on 09.03

. 03
N!i‘l: ) lﬁ‘j Last trilogue on 290

Last tr
* The Emission Trading * Waste heat accountable * Gradual phase-in RES * District approach to
System (2) will be towards RES targets and WH for efficient DHC building decarbonization

requested for all fossil . geactor integration: accounting ¢ Mandatory local heating * Phase-out of fossil fuel

fuels_ used in buildings, of green electricity towards & cooling planning (45k boilers in new &
no d'St'nCt'?n tzjetween H&C targets and DHC targets, citizens) refurbished buildings
commercial and private

 buildings (with cap to - l,______________,___:_______thermaI storage target . qudatory waste he}atn . Targets for He tP

'45eu-re/ton“-untll 2030);: e ._-Sjom_e Illmltatlon on use of
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ng resiliency since the ban on Russian Gas

The European countries mdost
dependent on natural gas from Kussla

A 10-Point Plan to Reduce the European Union's
Reliance on Russian Natural Gas

Share in enengy mid of Ernsne gas Insm Ausds

Meaasures implemeanted this year could bring down gas imports from Russia by over one-third,
W igas Irom gpher soaeges, angd Bodher srangy Oipes

with additional temporary options to deepen thesa culs to well over half while still lowering emissions.

[ hcionz

m S Sd Hi'%

No new gas supply contracts with Replace Russian supplies with gas
Hungary I Russia from allemative Sources
(¥} _:*- ] _ Impasct: Taking advartage of expiring long-teem feierees Impsict Around 30 bom in additianal gas supply
- ooniracts vwith Russts wil naduca the from non-Russian sources.
Latwis canirachual minimum ake-or-pay kvais for

Russian imports and enabls graatar diversity

Slowakin IR

af supply.
liaky I
Caxh !kw:h Introduce minimum gas slorage Accelerate the deployment of new
Garragiry I obligations to enhance markel wind and solar projects
ey Chationce impact s 3 i ofpertion
T = Impact: Enhances the resiiznce of the gas Trenim Frer paniwalibe propcis cer the ret
L T _ systern, alhough higher injection requirements year. over and above ihe alkeady anicipaied
N - | resfill sarage i 2022 wil add o gas demand P oen thiss Sourcas, BInging oo gas
Morth klpradionis I 3 - BV GO KD O [SCES, 1550 by 6 bam,
R B i - [Ccion s | [ cion s |
Turiary I
. _ o, Maximise generation from existing Enact short-term measures to shalter
Lirsssci @:} dispatchable low-emissions sources: @ wvulnerable elecinicity consumers from
Pl I bioenergy and nuchear 339 high prices
141 H Impact &n addional 70 TWh of powar Impact: Brings. down enengy bils for consumers
Eivh I [ ] Geo_pO“tlcal reasons are pUShlng genemtion from existing dispatchable kow ewen when nalural gas prices remain high,
|__|||:\-|'|"':i.|':| - emissions sources, redusng gas uss for making avalable up ta EUR 200 bilion to

eleciridty by 13 bem. cushion impscs on vunecable groups,

France - the investment agenda even more =

Rorranis towards increased diversification N ST g SR
DD

-tuzal improvements in buildings and
Porlugal Impsect Reducss g s o haating by an industry

Bgpam _ additianal 2 bem in ore year, Impact: Reduces gas consumption for heat by
L choees ba an addiional 2 bem within a year,

i * The district Heating community i s s

kv I .
oyl I has a tremendous opportunity to ==
!'r!-'l-.-'l — . E;m:ﬂag:tn temporary thermostat il:p:ﬂ;ellinm mdlverlslhl and
e ———— >ErVe t.he purpose of this T P @ s I
e transition e S e
|:'l:"ll ".'I‘ - - . security. Real-Sme slecridty price signals can
i — e,

unlock mioe Aexibile demand, inlum reducing
enpensive ard gas-intersive pesk supply
s,
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OPTIT)H T . Whe;ref We'istar‘tedﬁCI-.I.CP.p'ro’duction optimisation

CHPs Boilers

ELECTRIC ELEC TTRIC — Calore prodotto (kW) = Calore dissipato (kW) — EE Prodotta (kWh) = Freddo prodetto (kW) = Demanda EE (kWh) — Calore prodotto (kW) = EE Prodotta (kWh) = Freddo prodotto (kW) —Domanda EE (kWh) — Domanda calore (kW)
—Domanda calore (kW) = Domanda freddo (kW) = Domanda freddo (kw)

GRID DEMAN o |1 }

1700 54 - 54

1,500 48 700 48

CHILLING 2 | w0 P
1,100 a6 s00

UNITS s

30 30,
700 300

o0 4 200 24

200 18 100 .

COOL’NG 100 13 -wz 1z

DEMAND o0 Sl o s

z = = £ = = £ £ = £ = = £ £ & & £ & & & & & i —= =00 °
s 2 2 g 2 2 2 z 2 2 &2 2 T g 5 &8 2 2 2 § 2 =2 7z b=t 8 g8 8 8 8 8 8 8 g g 8 g &8 8 8 8 8 &8 8 8 8 8 8
g 5 & 8 3§ 8 & 5 5 8§ £ - & 2 I & & - ¥ 2 7§ 5 § 8 S £ & = = B & = = & & £ & @ T & £ &= = @ 5 = & =

s 5 & 8 & & & 5 8 8 & - ¢ 2 ¢ & & & & &€ §F & 8/ R

ABS

Electrical Chillers Absorption Chillers

— Calore prodotto (kW) — EE Prodetta (kwh) = Freddo prodotto (kw) — Domanda EE (kwh) — Domanda calore (kw) = Calore prodetto (kW) = EE Prodotta (kWh) = Freddo prodotto (kW) = Demanda EE (kWh) = Domanda calore (kW)

CHPS > e'b 1,000~ Domanda freddo (kW) 0 | 1,000, Domanda freddo (kw) el
a00

HEAT 200 54 | eoo 54
800 700

o e} | 48 600 a8
DEMAND

! 500 42 400 4z
200

500 36 200 3¢
a00 100

30 o 30
300 -100
GAS — BOILERS I 300

100 18 -400 18
o -500

12/ | -800 12
-100 -700

6 -800 3
-200 “a0
0| -i o
g 8 8 8 8 &8 8 & 8 8 g 8 g8 &8 8 8 & 8 g & & 8 g 8 8 8 8 &8 8 8 8 8 §8 § 8 § 8 8 8 §8 8 8 8 & & &8
& 5 8 2 & 2 B = 8 & 2 ¢ 2 2 o2 & = 2 8§ &~ 8 % £ 2 &8 8 % E 5 5 &8 g £ ¢ 8 &8 5 B £ £ £ £ § & # 8§

e Resolving the unit commitment problem for a typical CHCP plant
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( A N\ STRATEGIC
DECISIONS
* |nvestments

* Sensitivity (what-if)
* Budgeting

Q@l o OPS DECISIONS
. -
N J * Unit commitment
e N\

* Margin optimisation
* Automatisation

SYSTEM
INTEGRATION FORECASTING TRADING (SAME DAY)

* Field data - ——— _ _ TRADING DECISIONS

1
i
{
{

° Market data ; C/M (= f—— ———- M" = G ‘.‘-. :'T;:w. : -— ,_, ] DA/SD d . d
* Price estimates =E5 i ' adj. Trading
E i e o * Capacity markets
* Economics : - ::J Tl o] .‘lm =] .‘.M -
=EE * XBID

Weather forecasts ) _ )

-
.
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_ . Trading Optimization: Business Integration with conflicting objectives
optimal solutions SRS e _

ENERGY PRODUCTION AND TRADING MANAGEMENT

% < b /'3
PALY Cooperation among different divisions of the P
enterprise , -

System Operators Trading Operators Maximize
Optimized ¢ 4 margin with
management Safe and OPTIT Strict market dy.nar.mc
with minimal resilient optimal solutions da"y I:."ddlng
stress on process sessions |  Stratesies and
operating units | | manage a
DHN Operate on Infraday and Continuous Trading Market portfolio of
markets, while ensuring operational 10 plants

h feasibility of the final plan at the same time :&;

CROSS-BU PLATFORM COVERING THE WHOLE SUPPLY CHAIN

MULTI-MARKET
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:

INVESTMENT EVALUATION TECHNICAL ANALYSIS

* Investment Validation for network * Thermal-Hydraulic Simulation (flow and
expansion pressure profiles)

e Evaluation of new equipment integration * Network Design Analysis and Optimization

e Evaluation of Policy or Contractual e Risk and Maintenance Assessment
Framework Impacts

[ oPTT Rl

Diff. pr..

= = KPI Overview 2000 bar HeadL:. [050mbar/in Top 5 MIN Diff. Pressure (mbar) Top 5 MAX Flow Speed (m/s)
S1A S2A S3A : Ran.. Idfxt Diff. Pressure (mbar) Ran.. Idrﬁf(l Flow Speed (ny/s)
Parametro Valore Num. Critical Pipes (Diff. Pres.. 197 199 198 :::;2? ;;‘; ; :;:28 };i:
GRUPPO DI RIFERIMENTO Potenza (KW) >= 50.0 Destanza (m) <=... K L M Num. Critical Pipes (Head Los.. 28 28 35 Pip207 750 3 pip102 1714
Costo fisso contratto nuovo slacoo (€) 0 Max Pressure Supply Line (m. 10763 10764 11051 Pip250 754 2 pipss 1714
Costo fisso contratto p—— 100 INDICE VALORE Min Pressure Return Line (mb.. 4332 4332 4332 pipS9 767 5  pipS6 1714
pressians sin cierts o) :‘;I VAN € 399739 S1A S3A
Tasso di interesse VAN 0,065 TIR 12,1%
plax P < r ey E BPT 14
Max 100|
e izzabith () 00
Profio max a(h) 1,100/
Pressione max = :
Pressione ritormo chente 4| A B @ D 3 F G H 1 1 K
Orizzonte temporale (ﬂ"_ 1 ANNO| RICAVO COSTO AMMORTAMENTO | IMPONIBILE | TASSE | FLUSSO_NETTO | COEFF | VALORE ATTUALIZZATO | VALORE_ ATT_CUMULATO
.7”2 0 |€221612 | €£1093214| € 23296 |€ 65348 | €£20519 |-€ 892.122 | 1,000 |-€ 892122 | € 892.122
Tariffa assegnata ai che il
Fattore consumo equva3 1 | €354579 |€ 357999 | € 28656 | € 113175 | £35537 |€ 38957 | 0,926 |-€ 36071 |-€ 928.193 o8
M’WW per previg 1 |£443223|€ 362768 | £ 32129 | € 145060 | £45549 | £ 34806 | 0857 | € 19926 |-€ 898.267
Rapporto minimo ricontr)
e ——————— 3 | €487546 € 340945 | € 34016 | € 161002 | £50555 | € 96.046 | 0794 | € 76245 | € 822022
e 6 4 |€£531868|€ 367538 |¢€ 35802 | € 176945 | £55561|€ 108769 | 0,735 | € 79.949 |-€ 742.074
7 5 |€576190 | € 384131 |¢€ 37589 | £ 192887 | £60567 | £ 121492 | 0681 | € 82686 | € 659.388
B L Diff. Pressure (mbar) Head Loss (mbar/m) Flow Speed (m/s) Measure Theme

N
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%%, 222

\‘ \’
N calore e servizi

O Optimal
allocation of i
100 MWth in
densely
populated area

O Quick transition
from plan to
construction

PROGETTO n. | 5/0 149 | S8 busi immmc e cama
X

DECISION DRIVERS INTEGRATION

The Tool supported the transition from the commercial to the engineering
d_epart_ments, speedlng up the project executi
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Connection of a new Connection

user (10 MW,,) ‘, Zemun - NB

New planned DN350
backbone in Zemun

New pumping
stations

New source
connection
(TENT A)

O Temperature-based regulation in Zemun - NB
O Flow-based regulation in Konjarnik-NB-Dunav system

DISTRICT ENERGY
IN CITIES

INITIATIVE gef

www.beograd.rs

vp“*\ 2\*
Y,
UN &

environment

O New perspective users to be connected (88 MWth)
O New (greener) sources: Thermal Plant (600 MWth) + WTE (56 MWth)
O Planned construction of new piping and refurbishing of existing piping

“Outer ring”
proved not to
be necessary

«QOuter
ring» /.

Connection of
new users
(63 MW,,)

3 & New pumping
“'.&.;’ ST o station(s)

Existing Boiler
stations to be
shut down
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Objectives Partners

4 N\ [ N
 Develop a decision support tool to design the optimal :

(cost-effective) decarbonized energy systems of the PlaMES

future, balancing investments between supply & = Fraunhofer

FIT

transmission/distribution networks

e Electricity, heat, gas, EV-load and hydrogen integration
exploiting synergies & flexibility

e Dedicated models to manage:
* Large scale / National / Transmission system (HV) - ‘ e
use case: Germany DPT'T OEDAS
* Local case / Regional / Distribution system (MV) Use | . J

case: Bilecik region, Turke .
necikrest urkey ) Advisory board

/\amp,ion oo SIEMENS &POWER _
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Generation of long-term and Large-scale
scenarios of future multi-energy
(electricity, heat, gas, EV-load and H,)

pames |

v with hourly

073 awsa | amam

= i — granularity)

44 F .

systems deSIgneo! tho mggt decarbonization optimized
targets with minimum costs : I E energy
¢ i production mix

e = ¥ oy \ A 589 02 85% & 2096
( “a 28 for each
e syscanior - Odanse i oot s wo s ama =
7 / o
o

AR ;;/W/ | | scenario
050 o8 0 s Balanced development E————————————
i requirements based on
e > Beaa S future demand between -
! Lgue_';‘sg;egxm = N transmission / distribution | . ..
% TREN A and optimized RES supply -
s and coupling infrastructure, I L e R T e e L
B A leveraging on the flexibility o
| e BN M : ? of a multi-energy approach

77 Tsuisse/Svizzeral 7 JS
PRV A
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OBt il Eolitions py 3 _Dgcarqusatlon is becoming key alo on the other side of the ocean

* New York State Climate Leadership and Community Protection Act is
amongst the most ambitious climate laws in the USA and requires NYC
to reduce economy-wide greenhouse gas emissions 40% by 2030 and
no less than 85% by 2050 (wrt 1990 levels)

* Local Law 97 requires most medium to large size buildings (that
produce the majority of the emissions) meet new energy efficiency
and GHG emissions limits by 2024, with stricter limits coming into
effect in 2030 and beyond

e Local Law 154 dictates the phase out of fossil fuels for all new
constructions starting in 2024

The local utility, that manages the steam system for the city of NY
(USA), has the imperative to become the key decarbonization

enabler for the whole city (vs. costs of electrification)
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* Review of regulatory and strategic objectives \ B - TR

* Analysis of current processes and systems

* Evaluate the impacts of new technologies, like the
integration of Renewable energy sources (Wind + Solar) e
and lower temperature (hot water) networks TEC S

* Enable fuel source diversification, sector coupling and ) e i
integration, crucial to manage the upcoming system k!

e Qualification of the digital and analytics tools to manage ' ¢ v T
and integrate the whole value chain, from production to '
carbon accounting for the individual customer

e Definition of the development roadmap and its
progressive implementation
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Tuple f

TRISTWORTHY 4

TRUSTWORTHY PLANNING AND SCHEDULING

WITH LEARNING AND EXPLANATIONS

TUPLES is a 3 year project aiming to obtain scalable,
yet transparent, robust and safe algorithmic
solutions for planning and scheduling, combining
symbolic P&S methods with data-driven methods

We will demonstrate and evaluate our methods in a
laboratory environment, on a range of use cases,
including an energy management case posed by
Optit.

We expect to explore novel hybrid modelling
techniques to describe and resolve large, complex
problems

Looklng ahead resortlng to (Trustworthy) AI to explore novel approaches

Université

Fédérale UNIVERSITAT

DES
SAARLANDES

Toulouse
Midi-Pyrénées

OPTIT

optimal solutions

~LOTToRR

N -
=35
ALMA MATER STUDIORUM
SCISP RTS UNIVERSITA DI BOLOGNA

Use Case Trustworthiness
Formalizations metrics
Z, L
Use Case Analysis Transparency, Robustness,
Use and Safety Definitions
Cases
Reconstruction Deconstruction
TUPLES self-assessment tool TUPLES lab
demonstrators scikit-decide extensions
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. V|a Mazzml 82 40138 Bologna (BO) Tel: +39 051

— i:'::7iiii;':.:??":::::':’:”:””Vla Ravennate 959.- 47522, Cesena.(EC).Tel: 580247
; ' ' ————e
www.optit.net

_— | | | 1 X | SO D4l info@optit.net
' 4 YW @optitsrl en



https://www.optit.net/en/
https://www.linkedin.com/company/optit-s.r.l./
https://twitter.com/optitsrl_en?s=20
mailto:info@optit.net?subject=Info%20Request
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