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Company Introduction

office in Leimen near Heidelberg office in Chemnitz

founded in 1984 founded in 1990

Leading B2B Consultant for Planning District Heating in Germany

 more than 35 years experience with all aspects of planning district heating systems

 staff of 60 highly qualified specialists

 development of economic solutions with focus on the interest of our customers

 independent of construction and manufacturing companies

Part of the international team for IEA Annex 73
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Idea behind Energy System Architectures

1. Reduction of complexity

 Buildings: normal consumers, critical consumers

 Energy Sources: natural gas, oil, waste heat, solar energy, ….

 Generation Equipment: boilers, heat pumps, CHP, electric chillers, ….

 Grids: heating, cooling, electricity, micro grids

 Schematic spatial location of equipment, grids, buildings
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source: Big Ladder, Michael O’Keefe

source: http://energy.ubc.ca/projects/district-energy



Idea behind Energy System Architectures

2. Clear representation of central elements when designing scenarios

 Baseline (current state of system)

 Base case (most probable future system design)

 Alternative 1, 2, 3, … (energy sources: natural gas, oil, waste heat, solar energy, ….)

3. Schematic representation of system transformation

4. Templates for inspiration when designing new energy systems
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baseline system possible future system
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Annex 73 Guide 
Architecture Description in Appendix E

20

 classification

 more than 50 templates

 description, central equipment, capabilities, 

applications, advantages, disadvantages
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Classification System

Classification by using four digits 

Digit 1

1.x.x.x Solutions for Generation within the Community 

(on community, cluster, building level or combination)

2.x.x.x Best Practice Examples

3.x.x.x Generation outside the Community

4.x.x.x Solutions for Remote Locations (island solutions)

5.x.x.x Systems with Electrical Enhancement

Digit 2 Spatial location of heat generation with the community

x.1.x.x at building level

x.2.x.x at cluster level

x.3.x.x at community level

x.4.x.x combination

Digit 3 Building to be supplied from the outside with ….

x.x.1.x power + heating

x.x.2.x power + cooling

x.x.3.x power

x.x.4.x power + heating + cooling

Digit 4 No.. of Example

x.x.x.1 example 1

x.x.x.2 example 2
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Classification System

Classification by using four digits 

Digit 1

1.x.x.x Solutions for Generation within the Community 

(on community, cluster, building level or combination)

2.x.x.x Best Practice Examples

3.x.x.x Generation outside the Community

4.x.x.x Solutions for Remote Locations (island solutions)

5.x.x.x Systems with Electrical Enhancement

Digit 2 Spatial location of heat generation with the community

x.1.x.x at building level

x.2.x.x at cluster level

x.3.x.x at community level

x.4.x.x combination

Digit 3 Building to be supplied from the outside with ….

x.x.1.x power + heating

x.x.2.x power + cooling

x.x.3.x power

x.x.4.x power + heating + cooling

Digit 4 No.. of Example

x.x.x.1 example 1

x.x.x.2 example 2

Example  No. 1.3.1.2

1 =  Heat Generation within the Community (not outside)
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Classification System

Classification by using four digits 

Digit 1

1.x.x.x Solutions for Generation within the Community 

(on community, cluster, building level or combination)

2.x.x.x Best Practice Examples

3.x.x.x Generation outside the Community

4.x.x.x Solutions for Remote Locations (island solutions)

5.x.x.x Systems with Electrical Enhancement

Digit 2 Spatial location of heat generation with the community

x.1.x.x at building level

x.2.x.x at cluster level

x.3.x.x at community level

x.4.x.x combination

Digit 3 Building to be supplied from the outside with ….

x.x.1.x power + heating

x.x.2.x power + cooling

x.x.3.x power

x.x.4.x power + heating + cooling

Digit 4 No.. of Example

x.x.x.1 example 1

x.x.x.2 example 2

Example  No. 1.3.1.2

1 =  Heat Generation within the Community

3 = Heat Generation at the Community Level (not at cluster level)
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Classification System

Classification by using four digits 

Digit 1

1.x.x.x Solutions for Generation within the Community 

(on community, cluster, building level or combination)

2.x.x.x Best Practice Examples

3.x.x.x Generation outside the Community

4.x.x.x Solutions for Remote Locations (island solutions)

5.x.x.x Systems with Electrical Enhancement

Digit 2 Spatial location of heat generation with the community

x.1.x.x at building level

x.2.x.x at cluster level

x.3.x.x at community level

x.4.x.x combination

Digit 3 Building to be supplied from the outside with ….

x.x.1.x power + heating

x.x.2.x power + cooling

x.x.3.x power

x.x.4.x power + heating + cooling

Digit 4 No.. of Example

x.x.x.1 example 1

x.x.x.2 example 2

Example  No. 1.3.1.2

1 =  Heat Generation within the Community

3 = Heat Generation at the Community Level

1 = Building supplied from the outside with power and heating

v

v
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Classification System

Classification by using four digits 

Digit 1

1.x.x.x Solutions for Generation within the Community 

(on community, cluster, building level or combination)

2.x.x.x Best Practice Examples

3.x.x.x Generation outside the Community

4.x.x.x Solutions for Remote Locations (island solutions)

5.x.x.x Systems with Electrical Enhancement

Digit 2 Spatial location of heat generation with the community

x.1.x.x at building level

x.2.x.x at cluster level

x.3.x.x at community level

x.4.x.x combination

Digit 3 Building to be supplied from the outside with ….

x.x.1.x power + heating

x.x.2.x power + cooling

x.x.3.x power

x.x.4.x power + heating + cooling

Digit 4 No.. of Example

x.x.x.1 example 1

x.x.x.2 example 2

Example  No. 1.3.1.2

1 =  Heat Generation within the Community

3 = Heat Generation at the Community Level

1 = Buidling supplied from the outside with power and heating

2 = Example No. 2 for the class

v

v
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How to approach energy system selection

27

1
• Start by defining the existing energy system 

2
• Select the architecture that matches the existing energy system

3
• Consider the relevant technologies for the new energy system

4
• Find the relevant technologies in the database

5
• Run energy system model and economic analysis

6
• New energy system design architecture

baseline

base case & alternatives



Data Requirements for Analysis

Major categories of data required for the process of energy master planning and resilience 

analysis, which includes:

 General information

 Campus and building level information

 Information on building archetypes and topology

 HVAC systems

 Energy generation systems

 Existing distribution systems

 Basic fuel availability and potentials

 Analysis of constraints

 Possible synergies

 Information required for unique building modeling

 Information required for resilience analysis



Example: Selecting renewable energies for DH 
table is designed to help with the  question „which renewable energy fits my existing DH system?
1.) which renewables are available? 2.) do I need a CHP plant or a heat only plant? 3. how much thermal/elect. Capacity do 
I need 4.) which part of the load curve should be serviced by the plant 5.) which are my grid ( = customer) temperatures
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Additional Slides

Energy System Architecture Examples with generation on the cluster level
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