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Consulting Technical design 

Planora’s  main sectors of activities 



Contributions of Planora to the 
Finnish Energy Model (FEM) f.ex. 

Design of water and steam heating plants 
 
Design of central and local heating plants  
 
Design and optimization of heating networks  
 
Special sector of Planora’s services 
- Optimizing the operation of the heating utility, giving technical specifications 
  and giving dimensions to different network components and boiler plants. 
- Iisi-Netti Services 
 



Modelling, Calibreating and Calculations of 
District Heating Network 

Contributions of Planora Oy to the 
FEM by Helen 



How to start the implementation of the 
Helen Energy Model in China 



Creation of Expert DataBase 2 for hydraulic 
network model (for hydraulic simulations) 
Description of the heating system operation modes 
Organization of data entry to hydraulic simulation software 
suit 
Initial settings of the created model 
Routing of pressure diagrams 
Addition of  adjustors and finding out of adjustable 
parameters 
Choosing of illustrative operation modes 
Calibration of hydraulic model 
Entering the calibrated hydraulic model data into the 
expert database 2 for hydraulic simulations 
 
 

Creation of Expert DataBase 0 for initial data 
and its processing  
Listing of required materials 
Receival of the required materials 
Completeness and accuracy analysis of the submitted 
materials 
Obtaining lacking materials 
Correction of defiencies and network topology 
Conversion of the submitted materials into the required 
format 
 

Creation of Expert DataBase 1 for network 
model 
Identification of network, heat source and consumer 
components with geographic information, network topology 
→ GIS -database 
Creation of network model  
Preliminary links to consumers, heat sources and pumping 
stations 
Preliminary forming of consumption profiles 
Verification of topology by performing dry runs 
E-map construction and web- service constructions 
Entering the network data into the expert database 1 
 

 
 
 

Hydraulic calculations and analysis 
Development of system evaluation criteria with the Client 
Identification of current and future heating energy demands 
Approval of the scenarios for hydraulic calculations by the 
Client 
Hydraulic simulations of different scenarios with chosen 
controlling instruments 
Analyzing of critical network objects 
Analyzing of critical operation parameters 
 

Instructions for installation of the SCADA system 
and on-line hyraulic calculation system 

Heating System Development Plan 
Evaluation of current and prospective heating energy 
demand 
Analysis of available heating system operation 
Development of several alternative options for renovation  
Proposals regarding system performance change strategy 
for different development scenarios 
Selection of the most optimal variant = Recommendations 
for municipal heating system development 
-Modernization scheme 
-Summary of “weak points” 
-Control point locations 
 

Network operation and maintenance 

Data update and correction 
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Create the EDB (the steps below)  



Map 
application 

Maintenance 

Data 
archives 

Photo 
application 

Remote 
meter reading 

Network 
modelling and 

calculation 

Data 
processing 

and updating 

 
Operation of 
production 

units, networks 
and consumer 

equipment 

 
Supervision 

of 
construction 

Information 
systems of 

municipalities 

Customer 
information 

systems 

Information 
systems of 

towns and cities 

Financial 
information 

systems 

Public 
authorities’ 
information 

systems 

Other relevant 
information 

systems 

Share the information  with other Data Bases 



Utilize the created  Expert Data Base in different 
applications (f.ex Iisi-Netti Service)  



 

Develop the topological model of the 
heating network 



Network calculation 
model 
• Fully intact topology 
• Actual elevation data 
• Calibration is based on 

measured data 
• Million measured values 
• Put them into calculations 

model 
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Pipe 
duplicate

Pipe covered Very short 
pipe

Pipe 
intersects 

itself
Pipes cross

No 
connection 
to any other 

pipe

Pipe are 
coincident

Pipe split

ID ID ID ID ID ID ID Kohde ID Kohde ID ID
4411663 4426178 4584803 4466456 4417017 4429547 4500466 Syöttöpiste 4492308 Liittymä 4415214 4435561
4454148 4449023 4430385 4414794 4435372 4464243 4490181 Liittymä 4490984 Liittymä 4445689 4656605
4434655 4403191 4655990 4439375 4399882 4489306 Liittymä 4491098 Liittymä 4422041
4415956 4431050 4456219 4439367 4435643 4629457 Liittymä 4489831 Liittymä 4657158
4447803 4415280 4466786 4410074 4435462 4490983 Liittymä 4492379 Liittymä 4586471
4441614 4584866 4435623 4435579 4490324 Liittymä 4658256 Kasettiventtiili 4572514
4447758 4440496 4454330 4439431 4492182 Liittymä 4494370 Kasettiventtiili 4466504
4441617 4457441 4458246 4436295 4490690 Liittymä 4629604 Kasettiventtiili 4572182
4447757 4431612 4448553 4456265 4490960 Liittymä 4629598 Kasettiventtiili 4404232
4441618 4403053 4454204 4435563 4494890 Kasettiventtiili 4629597 Kasettiventtiili 4462400
4631380 4647782 4448553 4439355 4494254 Kasettiventtiili 4494366 Kasettiventtiili 4659114
4631376 4584852 4454203 4439432 4494653 Kasettiventtiili 4494116 Kasettiventtiili 4414488
4447871 4457717 4454219 4435559 4494183 Kasettiventtiili 4494445 Kasettiventtiili 4461351
4441667 4429145 4454205 4439430 4494182 Kasettiventtiili 4633197 Kasettiventtiili 4448716

4423255 4435369 4436247 4494889 Kasettiventtiili 4633191 Kasettiventtiili 4419987
4397008 4584983 4439356 4494468 Kasettiventtiili 4650148 Kasettiventtiili 4573072
4448666 4409032 4435338 4495053 Kasettiventtiili 4652252 Kasettiventtiili 4573072
4454113 4435384 4435888 4495040 Kasettiventtiili 4652253 Kasettiventtiili 4430877
4577606 4584939 4436244 4597625 Kasettiventtiili 4494932 Kasettiventtiili 4423686

Component is not close to 
any pipe

Tuhotaan, merkittävät 
käyttöpaikat palautetaan, jos 

lähellä verkkoa.

Yksi tuhottu, muut korjattu 
(siirto < 0,1 m)

Components overlap

Calibrate the created topological DH Model for  
hydraulic calculations 



Develop the hydraulic network model for 
different calculation 



Different pressure levels in a district heating network 
 

Utilize the created  DH Model (EDB) in  different 
hydraulic calculations 



Utilization of network calculation 

• Optimization of heat production based on the cost price of thermal 
energy and electrical energy selling price 

• Abnormal heat production simulation 
• Network downtime simulation 
• Optimization of pumping and pressure levels 
• Optimization of the flow temperature and the minimization of network 

losses 

Utilize the created DH Model (EDB) in different 
hydraulic calculations 



• Optimization of heat production based on the cost price of thermal energy and 
electrical energy selling price 

• Abnormal heat production simulation 
• Network downtime simulation 
• Optimization of pumping and 
      pressure levels 
• Optimization of the flow temperature  
      and the minimization of 
      network losses 

Utilize the created DH Model (EDB) in different 
hydraulic calculations 



Utilize the created DH Model (EDB) in different 
hydraulic calculations 

• Optimization of heat production based on the cost price of thermal energy and 
electrical energy selling price 

• Abnormal heat production simulation 
• Network downtime simulation 
• Optimization of pumping and 
     pressure levels 
• Optimization of the flow  
     temperature  
     and the minimization 
     of network losses 



Utilization of network calculation 
• Optimization of heat production based on the cost price of 

thermal energy and electrical energy selling price 
• Abnormal heat production simulation 
• Network downtime simulation 
• Optimization of pumping and pressure levels 
• Optimization of the flow temperature and the minimization of 

network losses 

Utilize the created DH Model (EDB) in different 
hydraulic calculations 



Utilization of network calculation 
• Heat reservation to the network and the heat accumulator, as well as the exploitation of the consumption 

changes 
• Determination of the network and pumping constraints and guiding measurements, as well as to take them 

into account in controlling and optimizing 
• Maximal utilization of the implemented equipment 
• Dimensioning of the equipment and investment feasibility studies 
• Determination of operating costs of the pumping and network (heat loss) 
• Investigation of network leaks 

Utilize the created DH Model (EDB) in different 
hydraulic calculations 



Utilization of network calculation 
• Heat reservation to the network and the heat accumulator, as well as the exploitation of the 

consumption changes 
• Determination of the network and pumping constraints and guiding measurements, as well 

as to take them into account in controlling and optimizing 
• Maximal utilization of the implemented equipment 
• Dimensioning of the equipment and investment feasibility studies 
• Determination of operating costs of the pumping and network (heat loss) 
• Investigation of network leaks 

Utilize the created  DH Model (EDB) in  different 
hydraulic calculations 



The results of utilizing the Model of  
FEM by Helen 

      Happy Consumers 

    Happy Energy companies 

Happy State 

     Happy Environment 



PLANORA OY Why they are happy; 
Because of savings on investment costs   

Phase Type of Cost 
Affected 

Expected 
Savings 

Environmental 
Impacts Remarks 

Establishment of 
Expert DataBase 
(EDB 0 and 1)  

Data Management 
Investments 10-40 % Neutral 

Consolidated data management, easy access 
through one interface, enables integration 
of different data sources 
 
vs.  
 
Fragmented software and disintegrated 
systems 

Hydraulic 
calculations 
and optimization 
(EDB 2)  
 

Investments in: 
 
• Production plants,  
• Network  
• Devices & 

Accessories 
• Construction 
 

10-50 % Highly positive 

Right dimensoning of the system, 
corresponded to the needs of the 
customers, improved energy efficiency, 
reduced losses, emissions, investment costs 
 
vs. 
 
Production oriented supply system. This 
means normally overdimensioned plants 
and networks 



Why they are happy; 
Because of savings on operation costs  

Step Type of Cost 
Affected 

Expected 
Savings / 

Year 

Environment
al Impacts Remarks 

Data 
Management 

Data management 
costs 10-40 % Neutral 

Consolidated data management, easy 
access through one interface, enables 
integration of different data sources 
 
vs.  
 
Fragmented software and disintegrated 
systems 

Operation 
 
Operational costs 
 

10-35 % Highly positive 

Operation according to instructions 
based on calculations and optimization 
 
vs.  
 
Production oriented system. This means 
big energy losses and inefficient 
operation 

Maintenance Maintenance costs 10-35 % Highly positive 

Controlled system with online 
information features, more reliable 
operation 
 
vs.  
 
High maintenance costs due to wrong 
operation methods and oversized 
system 



PLANORA OY Thank You for Your patience 

Esa Teppo 
esa.teppo@planora.fi 
+358 40 900 6900 

Katja Granlund 
katja.granlund@planora.fi 
+358 44 7819 306 

Rongxian Han 
hanhar@163.com 
+86 138 1136 1942 
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