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The apartment complex Couperus is situated in the Ypenburg district of The Hague. 

All 295 apartments have an individual multi-function heat pump and its own 

thermostat with which the heat demand is individually set. The invidual heat 

pumps are set against the energy demand of the overall system controlled by the 

PowerMatcher. This software system ensures that supply and demand of 

electricity are optimally aligned, resulting in less overall peak loads on the grid and 

a more balanced system. By this type of control management fewer grid upgrades 

will be needed and the system will be more stable.  

The main question were: 

• What is the most effective way to use renewably electricity? 

• How can we reduce peak loads on the grid? 

• How can we involve and activate consumers? 

To the residents there is no indication that the installation in the building is part of 

a pilot project. The smart grid experiment with the PowerMatcher is done behind 

the scenes. The residents of the building are not actively involved. The project 

focuses on how energy flexibility can be created without compromising residents' 

comfort or influencing their behaviour. The comfort of the residents is always top 

priority, as it should be in ‘real-life’ practice. The acceptable deviation in 

temperature is approximately 0.8 degrees. If the resident wants a temperature of 

19oC, the heat pump will be activated if it falls below 18.6 or over 19.4oC. Tests 

showed that the activation of a heat pump can be delayed by 6 to 8 hours by 

allowing this temperature range. This extra room for maneuver is useful for both 

grid operators and energy suppliers. 

The Couperus Smart Grid (SG) pilot project was started in 2012 and completed in 

2015, as part of the IPIN (Innovation Program Intelligent Grids) program. 

 

Couperus smart, The Hague, Netherlands 
Individual multi-function heat pumps installed in a 295 apartments newly built high rise building as a pilot on smart 
grids controlled by the PowerMatcher 
 

Key facts 

Building  
Location   The Hague 
Construction  2013 
Heat distribution Individual 
Heated area   m² living 
Level of insulation High 

    
Heat pump and source 
Number of heat pumps   288 
Installed capacity 4kW 
Operation mode monoenergetic 
Heat source  ground 
Brand and type  ITHO Daalderop 
Refrigerant  R134a 
Sound level  dB 

 
Heating system 
Heat demand    
Heating temperature 35 °C 

 
Domestic hot water  
Type of system  multi-function 
Max. Temperature 60 °C 
Circulation system 
Legionella measures temperature 
Storage size  150 litres 
Number of storage tanks 288 
Storage losses   25Wh 
Temperature control flexible 
 
Other information  
Electric energy  
Consumption year  kWh 
Investments costs  unknown 
PV installation none 
Solar thermal none 

 
Lessons learned    
All partners in the project have their own 
experiences, as basis for further developmednts, 
which are reported in the final report by TNO 

https://www.youtube.com/watch?v=Zz4OpVwYWYE
https://www.ithodaalderop.nl/nl-NL/professional/productoverzicht/a02
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Ideas behind the pilot 

Network operators try to limit peak loads as much as possible to avoid overloading the network. For 

example, storage tanks are heated at night to take advantage of the low tariff, resulting in a nighttime 

peak. 

Now, instead of turning on all heat pumps at 10 PM, the PowerMatcher can distribute the load 

between 11 PM. and 7:00 am, the period during which the nightly rate applies. This offers 

opportunities for energy suppliers, who, due to the growth of local energy generation, are faced with an imbalance between the 

supply and demand of energy. If the supply of wind energy is limited, the PowerMatcher can delay the activation of the heat 

pump. And it also works the other way around: if a lot of wind energy is available, the head pump can be turned on earlier. 

Energy suppliers can really benefit from this. 

The project is split in two phases:  

a) Part 1: to demonstrate that theoretically proven reduction of energy demand is practically possible with the chosen smart 

grid device; 

b) Part 2: to acquire further knowledge about how the energy infrastructure at resident level can be set up in such a way that 

it contributes to the optimal use of grid and energy capacity (now and in the future). 

The most important conclusion with regard to the first part of the pilot project is that the PowerMatcher technology is a working 

solution and that peak shaving works in combination with imbalance compensation. Important is also that a heat pump is suitable 

for creating flexibility. But the flexibility (to control consumption) of the heat pumps is not sufficient as the energy usage of the 

heat pump is limited to certain times per day, when on domestic hot water, and depends on the season when used for space 

heating. More (or more different) devices should be connected to increase flexibility. The conclusion is that the smart grid has 

worked well and that interesting insights have been gained about it. In addition to the overall objective, it has also been a valuable 

test for all partners to gain insight into individual learning objectives. 

Part two of the pilot project aimed at increasing flexibility by getting active involvement of the resident. Extensive research in 

the context of the pilot project among a large group of residents has provided insight into the motives and motivation of the 

customer to participate or not. The research shows that this is a complex issue. Aspects such as money, time and the importance 

of autonomy and keeping control make it difficult to develop suitable products and services quickly. In short, it has proven 

difficult to translate the technical nature of the project to the customer. 

Couperus SG was ultimately executed without any active actions on the part of the residents and has proven that flexible capacity 

can still be realized.  

Looking to the future, the conclusion is that the introduction of variable electricity rates, the expansion of the number of 

controllable devices and the deployment of PowerMatcher 

software in several places (lower overhead) can contribute 

to greater (financial) value for the customer and partners 

involved. In addition, better (automated) monitoring and 

the insight in the data gives added value in control.  

The findings on the smart operation of the project has 

been reported upon by Stedin and TNO in their report 

‘Couperus Smart Grid’ and the effects of PowerMatcher. 

Partners in the project are: Itho Daalderop (heat pump 

manufacturer), Eneco BV (Energy Company), IBM, TNO 

(Technical Institute), Vestia, Staedion (both housing 

Corporations), Province South Holland. 

https://hpt-annex46.org/wp-content/uploads/2021/05/03-Couperus-Smart-Grid.pdf
https://www.youtube.com/watch?v=Zz4OpVwYWYE
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 Couperus smart, The Hague Netherlands Technical details 

Description of the technical concept 

 

Individual heat pumps HPU4 by ITHO-Daaldeerop for both 

space heating and domestic hot water are installed in each 

individual apartment. The direct charging principle and the 

layered heating in the HPU 4 from makes it possible to heat 

domestic hot  water up to 61.5°C without a spiral in the boiler. 

The storage vessel can be located above or on top of the heat 

pump or at another place in the apartment, where ever there 

is room. In this project the sizes of the storage vessels are 150 

and 200 litres. 

Based upon the experience in a number of smaller projects like 

De Tas and De Bomenwijk, this project is the first in a high-rise 

building. The ground source is a closed loop system with two 

central riser pipes with branches to individual heat pumps.  

In later projects the first at the Soendalaan and later on in De 

State in Amsterdam the control mechanism has been further 

developed by ITHO-Daalderop and the ‘Multi-Boiler’ system 

was introduced with one heat pump servicing two or more 

apartments for space heating and hot water in individual 

storage tanks. Dependent on the number of occupants of the 

apartment the size of the storage can be flexible between 90 – 

250 litres. 

Heat Pump HPU 4 and storage tank to be installed next 

to or on top of the heat pump 

Central Source 

System 

Multi Boiler 

System 

https://hpt-annex46.org/wp-content/uploads/2021/04/NL-De-Tas-Biddinghuizen-factsheet-vs-2.pdf
https://hpt-annex46.org/wp-content/uploads/2021/04/NL-De-Bomenwijk-Delft.pdf
https://hpt-annex46.org/wp-content/uploads/2021/04/02-NL-De-State-Amsterdam-factsheet.pdf
https://hpt-annex46.org/wp-content/uploads/2021/04/02-NL-De-State-Amsterdam-factsheet.pdf

