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OPTIT: WHO WE ARE 

Optit srl is an academic spinoff of the Operations Research team of 

the University of Bologna, founded in 2007.  

Optit develops innovative Decision Support Systems leveraging on 

forecasting, data analytics, simulation and optimization tools 

OPERATIONS RESEARCH 

IT SOLUTIONS 

DEVELOPMENT & 

DEPLOYMENT 

BUSINESS ANALYSIS & 

CONSULTING  

• Operations research- based 

modelling (mathematical 

modelling, linear programming, 

heuristic algorithms, data 

mining) 

• Members of the scientific 

community both at national and 

international level 

• Industry-standard SW 

application development 

(J2EE, GXT/GWT, GIS tools, 

various DB, professional & 

open source optimization 

engines, …) 

• IBM Business Partner 

• FICO ISV 

• Management & business 

consulting 

• Business focus, advanced 

project & change 

management 

• Service focus 
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OPTIT: WHAT WE DO 

• (Human) Resource planning 

and scheduling (Utilities, 

Retail) 

Resource 

mgmt 

Energy 

Waste 

Logistics 

• CHCP energy forecasting and 

production planning  

• Development of District Heating 

networks 

• Waste collection service 

planning (primary logistics) 

• Waste flow management 

(secondary logistics) 

Logistics & 

Transports 

• Distributive logistics 

• Raiway traffic conflict solution 

• Cash logistics 

• Bin packing design 

Optit leverages on state-of-the-art Operations Research to develop solutions to support 

strategic, tactical and operations planning processes in various industries 
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ENERGY COMMODITIES SYSTEMS 

Horizon/ 
Problems 

Planning Production 
Network and storage 

management 
Other Problems 

Strategic 

•  Gas pipelines design  
• Thermal (District 

Heating ) network 
design 

• Oil wells placements 
• Gas wells placements 

• Take or Pay (ToP) oil 
constracts 

• ToP gas constracts 

Tactical 
• Thermal (District 

Heating ) commercial 
development 

  

Operational   

• Total gas recovery 
maximization 

• District Heating Unit 
Committment  

• Gas network flow 
optimization 

• Gas storage 
operation 
optimization 

• District Heating 
network flow 
optimization 

• Gas balancing 
markets 

The current focus seems to neglect entirely the opportunities and issues linked to thermal 

energy (district heating/cooling) distribution 
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Horizon/ 
Problems: 

Planning 
Production 

Management 
Network 

Management 
Maintenance 
Management 

Other Problems 

Strategic 

• Generation 
Expansion 
(dismission) Planning 
(GEP)  

• Network Expansion 
Planning (NEP) 

• Long term Unit 
Commitment (UC) 

• Transmission and 
distibution network 
reinforcements 

• Energy Storage 
System (EES) siting 
and sizing 

• Smart grids design 

• Power plants long 
term maintenance  

• Transmission and 
Distribution  
network long term 
maintenance 

• Long Term electricity 
bilateral contracts 

Tactical • DH Plants design 

• Medium term UC 
• Medium term hydro 

reservoirs 
management 

  

• Power plants 
medium term 
maintenance  

• Transmission and 
Distribution 
network medium 
term maintenance 

• Portfolio 
optimization and 
derivatives 
intruments 
 
 

Operational   

• Monopolist:short 
term UC 

• Market: max profit 
short Term UC 

• Energy markets 
• Balancing markets 

and non 
programmable 
(renewable) power 
coordination 

• CHCP production to 
feed DH networks 

• Optimal Power Flow  
• Security Constrained 

UC (SCUC) 
• N-k security 

problems 
• Optimal 

Transmission 
Switching (OTS) 

• Optimal Network 
Islanding  

• Smart grids 
operations  

• Combined gas and 
power optimization 
(high level system 
focus) 

ELECTRICAL ENERGY SYSTEMS 
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DISTRICT HEATING 

• District heating systems provide the heat 
generated in a centralized location to a set of 
users (private and commercial) 

• Heat distribution is made with hot water or 
steam flowing through a closed network of 
insulated pipes (two pipes: feed and return) 
and heat exchange stations at the users 
locations. 

HOT 
WATER 

COLD 
WATER 

CENTRAL 

HEAT  
EXCHANGE 
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ENERGY PRODUCTION PLANTS 

Heat required by a DH system is generally produced in centralized (large) 

plants, often using different thermal sources (industrial symbiosis) 

 

 TRADITIONAL BOILERS 

CO-TRI-GENERATORS (CH&P) 

HEAT STORAGES 

INDUSTRIAL «WASTE HEAT»  
(e.g. from chemical plants) 

WASTE TO ENERGY 

HEAT PUMPS 

GEOTHERMAL SOURCES 

SOLAR THERMAL 

BIOMASSES 

Circular 
economy 
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COMBINED HEAT & POWER GENERATION 
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CHP PLANT FOR A LARGE URBAN       

  DISTRICT  HEATING NETWORK 



12 

DH/CHP OPTIMIZATION AND EU ENERGY STRATEGY 

• Encourages the identification of cost effective potential for delivering energy efficiency, 

principally with CHP, efficient district heating and cooling and the recovery of 
industrial waste heat or, when these are not cost-effective, through other efficient heating 
and cooling supply options, and the delivery of this potential.  

• Requires Member States to adopt authorization or permit criteria and procedures for 
operators of electricity generation installations, industrial installations and district heating and 
cooling installations ensuring that they carry out an installation-level cost-benefit analysis on 
the use of high-efficiency CHP and/or the utilization of waste heat and/or connection to a 
district heating and cooling network when they plan to build or refurbish capacities above 20 
MW thermal input or when they plan a new district heating and cooling network.  

Energy Efficiency Directive 2012/27/EU , Art. 14 “Promotion of efficiency in 
heating and cooling”  

A strategy for the district heating sector is expected to be 
formulated by the European Commission by early 2016 (February?)  

District Heating & Cooling and  Combined Heat & Power 
production are fully recognized measures in the European  
Energy Efficient Strategy 
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OPTITLR 

BUSINESS ISSUES 

Finding the extension plan for a district heating network that maximizes the NPV 
over a given time horizon. It is therefore necessary to decide: (i) the set of 
potential new customers that should be reached, (ii) which new backbone should 
be installed, and (iii) their diameter.satisfying both thermoidraulic and urban 
constraints. 

FEATURES 

•High number of decision drivers in the optimization model (technical, financial, 
managerial) 

•Fast generation of scenarios 
•Easy what-if analyses on different evolution scenarios 

SOLUTION 

OptiTLR (District heating) is a decision support system, based on GIS technology, 
that supports strategic and commercial development scenarios of district heating 
networks. 

APPLICATIONS 

•Support for development/investment decisions (new networks or new 
backbone) 

•Support for definition of commercial development plans (new connections) and 
their progressive refinement 
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LOGICAL FLOW 

• Geographic data 

• Technical data 

 

 

1. Existing DH network 2. Existing DH users 4. Tariffs and costs 3. Potential DH users 

Main optimization parameters 

Technical parameters 

•  Concurrency factors 

• Min/max pressures 

• Plant ops constraints  

• Pressure drops 

• Water speed  

• Leaks 

 Best prospects to connect and power to offer  

 New backbone networks to activate (and its optimal sizing) 

 Possible change in existing contracts to recover additional capacity   

 Economic (net present) value of each scenario respecting thermo-hydraulic 

constraints of the network  

• Geo-reference 

• Contracted power  

• Usage  

• Tariffs  

• Potential networks 

• Prospects (expected 

usage and geo-

reference) 

• Tariffs (revenues) 

• Connection costs  

• Network & production 

cost 

Economic parameters 

• Budget constraints 

• Expected margins 

• Taxes &amortization 

• Discount rate 

• Actualization rules 

 

Contractual 

parameters 

• Working equivalent 

hours 

•Tariff to be assigned   

to prospects 

 

In
p

u
t 

M
a

in
 a

p
p

li
c

a
ti

o
n

 

m
o

d
u

le
s
 

O
u

tp
u

t 



16 

EXAMPLE OF OPTIMIZATION RESULTS 

KPI 

LIST OF 

PROSPECTS 

CARTOGRAPHIC 

VISUALISATION 
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OPTIEPM  

(ENERGY PRODUCTION MANAGEMENT) 

BUSINESS ISSUE 

Optimize operating margins of energy production plants with multiple energy 
sources (CHP, CCHP, heat pumps, boilers, absorption chillers, electric refrigerators, 
renewables,…) satisfying all relevant technical, normative and economic 
constraints. 

FEATURES 

•Forecasting of carriers’ demand 
•Configuration of complex plants with numerous technical, financial and regulatory 
constraints  

•Generation of energy production plans (15 minutes granularity) that optimize the 
profit of the plant 

SOLUTION 

OptiEPM (Energy Production Management) is a web-based, multi-user, multi-plant 
solution that supports optimal planning and management of energy production 
plants. 

APPLICATIONS 

•Evaluation of different scenarios for what-if analyses  
•Definition of plant’s budget, down to daily production plans 
•Ops management & monitoring 
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LOGICAL FLOW 

 

 PLANT CONFIG. 
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DEMANDS 

FORECAST 
 

SHORT TERM 

PLANNING 
 

YEARLY 

PLANNING 

 
PLANT OPS 

DATA 
 WEATHER DATA 

  

• Budget  

• Revised budget  

• What-if analysis 

• Target PES/IRE 

Machines 

scheduling (heat, 

cold, electricity) 

Forecast of 

energy carriers 

demands 

 

 PRICES 
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EXAMPLES OF OUTPUTS/USER INTERFACES 

PRODUTCION PLANNING 

(MID/SHORT TERM) 

DASHBOARD 

MONTHLY PLANT 

MONITORING 
DETAILED CONFIG. 

PLANT/MACHINES 
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FUTURE CHALLENGES 

•Thermal energy grid is a complex thermo-hydraulics issue, with 

many non-linear entities, which makes it very challenging to model 

and optimize.  

•First implementations of Smart Thermal Grids open new perspectives towards 

detailed user profiling and (Demand Side) management and advanced time-

dependent dispatching models 

•Current paradigm is shifting towards low temperature, multiple source 

head provision and distribution  

Smart 

Thermal 

Grid 

DH 4.0 

Thermo- 

hydraulics 

modelling 

•Uncertainty of electricity prices, operating temperatures, heat demand ect … 

suggests shifting from deterministic to stochastic programming 

Stochastic 

programming 
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CONCLUSIONS 

•Optit is available to integrate existing partnerships to extend project scope to 

include DH and CHCP optimization with “business proof” DSS capabilities  

•Various interesting and complex challenges ahead (see previous 

slides) 

•Our solutions are in use amongst the leading Italian DH & CHCP 

players, with interesting ROIs. We are obviously available to explore 

further potential collaborations.  

Thermal 

Energy & DH 

Expertize 

Strategy & 

Operations 

support 

Future 

Challenges 

•The current WIKI does not take into account thermal (heating and cooling) 

energy. It may be appropriate consider this domain as integral part of the Energy 

Commodities scenario.   

•CHCP optimal planning is an interesting topic that presents significant challenges  

Energy 

Topics 

Review 




