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Overview of Pilot B

Functionalities:
- Aggregation of information every 5 minutes and presented via the SmartNet WEB 

interface. 
- CO2-based control since May 2017.
- Price-based control since beginning of January 2018.
- Estimation and forecasting of 5-min balancing prices. 
- Functionality prepared for Voltage control in DSO areas
- Two-level aggregator setup: Eco. Aggregator and Tech. Aggregator (ENFOR)
- Flexibility concepts for smart grid applications established. 
- Common TSO-DSO market setup established

Status of devices:
- MVRS devices installed at Edyna’s control center are in the operational phase
- HVRS device installed at Terna’s substation tested in field

Description: 
-   30 Summer houses with a swimming pool – and either boilers or heat pump. 
-   Indirect control using price (or other penalty signals) 
-   One way communication 
Extension:
• CO2-base control since May 2017 for demonstrating how to accelerate the 

transition to a low fossil future.
• DSO congestion based on real-time measurements for better integration of PV, EV 

and Heat Pumps
• Optimize the end-user flexibility for the best integration of wind and solar
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Pilot B
Introduction



  Smart-Energy OS

Maximizes the flexibility – Simple communication – No contracts

Described in Wiley Book, DTU Annual Report, and several IEEE papers



Overview Pilot B
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 Pilot B (short summary)

The SmartNet Technical Aggregator at ENFOR is designed such that we can shift between any 
external ’penalty signal’.  We are able to shift to any ‘penalty signal’ with a very short notice. 

Have been up and running with CO2-based control since May 2017.

Shifted to price-based control on January 4th, 2018 – using 5 min balancing prices from ENFOR.

Flexibility function for price-based control is estimated for the aggregated consumption, and 
ONE has been able to send the prices to ENFOR (Technical Aggregator)

We have  learned a lot about how to establish a cloud-based control of smart buildings – and in 
such a way that they can support the future smart grid (eg. Voltage control and congestion 
management - also in DSO areas)

Danish Pilot participated in the HiL simulation with AIT Vienna. 



Flexibility Function



Penalty Function (examples)



Smart Grid Applications
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Pilot B
Upper Level



Example: DSO challenges



Example: DSO challenges
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Pilot B Upper Level
 – Time line for bids and activation
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Pilot B
Lower Level







SmartNet Web Portal



Source: pro.electicitymap.org
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Example: Price-based control



Example: CO2-based control



● From 3 am to 11 am we had a longer period with a negative 
imbalance power price, and consequently the SmartNet 
controllers took advantage of the negative price period, and 
'earned' money by overheating the pools. 

● Hence the system helped the power system by storing extra 
energy in the pools - for later use.

●  One example is House No. P32788 . This house reached the 
max. temperature which in this case is 30 d.c. 

Example with negative power prices
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 Pilot B – Some highlights
The SmartNet Technical Aggregator at ENFOR is designed such that we can shift between any external ’penalty 
signal’.  We are able to shift to any ‘penalty signal’ with a very short notice.  It can be energy efficient, price 
efficient or emission efficient.  Have been up and running with CO2-based control since May 2017 and price-
based control since January this year.

A real clearing platform is established with connection from our ‘TSO’, DSO, Aggregator and the Technical Cloud-
based Aggregator/controller

We have  learned a lot about how to establish a cloud-based control of smart buildings – and in such a way that 
they can support the future smart grid (eg. Voltage control and congestion management)

Danish Pilot participated in the HiL simulation test with simulations at AIT

Huge national interest in the Pilot B setup due to similarities with District Heating systems wrt. flexibility 

Functionallity also prepared for eg. Voltage control and congestions management in DSO areas

New project with NREL: Here we are simulating a grid with 2000 buildings and using our concepts of price-based 
control. We have two people at NREL for the moment. Report and papers will be published jointly with NREL.

We presented some of the results of Pilot B at the European Parliament on June 27th, 2018. 



DSO Perspectives
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 TSO Perspectives

Automatic solutions targeting small units

External control of units

DSO-TSO combined optimizition

Improved flexibility and energy systems integrations



 National Perspectives

SmartNet has created a lot of attention – we are for the moment in close contact 
with several ministries.

In general we begin to see issues in DSO grids, and here solutions from SmartNet 
will be seriously considered

Our TSO will talk about SmartNet at an upcoming national meeting. Specifically 
this talk will focus on how the methodologies can provide the needed flexibility for 
an integration of more wind power (today we have 44 pct in our power system)

Pilot B of SmartNet is water in swimming pools heated by heat pumps. One idea is 
not to use the SmartNet principles for heating the water using heat pumps in our 
District Heating systems (approx. 70 of buildings are heated by DH). 

Control based methods from SmartNet Pilot B (lower level) as alternative to 
flexibility markets will be considerede by our TSO



SmartNet-Project.eu

This presentation reflects only the author’s view and the Innovation and Networks 
Executive Agency (INEA) is not responsible for any use that may be made of the 

information it contains.
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Pilot B
Misc.





(Virtual) Storage Solutions

Flexibility (or virtual storage) characteristics:

– Supermarket refrigeration can provide storage 0.5-2 hours ahead 

– Buildings thermal capacity can provide storage up to, say, 5-10 hours ahead

– Buildings with local water storage can provide storage up to, say, 2-12 hours ahead

– District heating/cooling systems can provide storage up to 1-3 days ahead

– DH systems with thermal solar collectors can often provide seasonal storage solutions

– Gas systems can provide seasonal/long term storage solutions



SmartNet-Project.eu

This presentation reflects only the author’s view and the Innovation and Networks 
Executive Agency (INEA) is not responsible for any use that may be made of the 

information it contains.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide_291
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide_266
	Slide 15
	Slide 16
	Slide 17
	Slide_296
	Slide 19
	Slide 20
	Slide 21
	Example with negative power price
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

