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ABOUT THE REPORT 
This report examines experiences gained from BattFlex, which is one of four pilot 
projects in the large-scale demonstration project, “Intelligent Distribution of 
Electricity” (IDE). 

The IDE project is partly funded by Enova from 2019 to 2024, and managed by a 
consortium led by the Norwegian Smartgrid Centre. The consortium consists of 
grid companies Elvia, BKK, Tensio, Norgesnett, Lede and Glitre Nett, as well as 
NTNU and EPOS Consulting. 

The report describes the effects and benefits of grid batteries in low-voltage 
grids, customers’ smart water heaters, and bilateral agreements with end 
customers. The pilot project demonstrates the importance of good collaboration 
between grid companies and suppliers. In BattFlex, collaboration has led to 
innovation and product development that can reduce voltage quality issues in 
weak or exposed low-voltage networks, which is more cost-effective than 
conventional grid reinforcement measures. 
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Value of grid friendly flexibility 
from smart water heaters 
 
How voltage support from smart water heaters contributes to 
better utilization of the low voltage grid, increased flexibility, and 
reduced energy cost for end customers. 
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1 Summary  

BattFLEX is a project with a high level of innovation and is one of four subprojects in the 
large-scale demonstration project IDE. The IDE project was started in autumn 2019, and 
is being executed by a consortium led by The Norwegian Smartgrid Centre. Other 
participants in the consortium include the distribution system operators (DSOs) BKK, 
Elvia, Tensio, Agder Energi, Norgesnett and LEDE, along with NTNU (Norwegian 
University of Science and Technology) and Epos Consulting. 
 
In 2018, Eidsiva Nett executed the KAFFI project in collaboration with Thema Consulting. 
The objective was to survey the need and potential for activating local flexibility in the 
distribution grid. The survey covered the use of alternative solutions for 17 selected 
transformer circuits, and the analyses showed that such solutions could result in a saving 
of 75% compared with conventional measures in the grid.  
 
The objective of BattFLEX has been to demonstrate and highlight the impacts and utility 
values of grid batteries in the low-voltage grid, smart water heaters at customers and 
bilateral agreements with end customers. The primary goal of the project has been to 
verify that such solutions can reduce problems related to voltage quality, in weak or 
vulnerable low-voltage grids, more cost-effectively than conventional grid reinforcement. 
 
The project succeeded in achieving its goals, and the results were excellent. Three 
factors in particular have created synergies and contributed to the whole being greater 
than the sum of its parts in this project.  

- The strategy drawn up for the development of the project 

- Collaboration with suppliers and product development 

- Customer dialogue and digital collaboration 

 
These have contributed to innovation and product development in several important 
areas: 

‐ OSO Charge functionality has been developed for grid-friendly activation of 
consumer flexibility, with control algorithms based on dynamic voltage parameters 
and market price. Results from test activities (see section 7.5) show that this 
functionality can contribute with significant voltage support and improve voltage 
quality in the low voltage grid. 

‐ OSO Charge is an autonomous smart device that can be controlled without 
customer involvement or via the OSO inCharge app. 

‐ As a result of the development of OSO Charge, in spring 2022 Enova introduced a 
new support scheme for end customers who are thinking about installing smart 
water heaters. 

‐ BattFLEX was recently awarded The Norwegian Smartgrid Centre’s innovation prize 
for 2022. 

The large-scale introduction of such a solution requires a fully digital collaboration 
process with customers. To date, few DSOs have developed system support for such a 
process, and this constitutes a major barrier to cost-effective rollout and operation of 
distributed resources at customers. To remove this barrier, BattFLEX has developed a 
process that covers the digitalisation of bilateral agreements between Elvia and the end 
customers, and that facilitates digital collaboration between Elvia, the customers and the 
suppliers of products and services.   

A robust delivery process to end customers is dependent on four elements: (1) a 
digitalised collaboration process, (2) autonomous and user-friendly products, (3) the 
customer experience relating to installation and service, and (4) a scalable business and 
delivery model.   
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The collaboration process has formed the basis for developing a new business model that 
covers collaboration between Elvia, OSO Energy and installers, as well as the 
incentivisation of customers to activate consumer flexibility. This constitutes a unique 
basis for further development of business models, products and delivery processes. 

2 Introduction and project background  

 

The basic assumption of the REV (Reforming the Energy Vision) is that the 
problems occurring at the grid edge are best solved at the grid edge. 

Investing in significant new infrastructure to integrate DERs would not only 
make DERs redundant, but increase the costs of running the grid, the thinking 
goes. Instead, utilities will develop distributed system platforms (DPS) that 
leverage DERs to drive system efficiencies.  

Audrey Zibelman, chairwoman of the New York Service Commission 

 
The electricity grid and supply infrastructure in Norway have largely been built in the 
same manner for over 100 years. In recent decades other industries have undergone 
groundbreaking technological changes and development, whereas the electricity system 
has in many ways remained unchanged since the electrification of Norway began. The 
system is constructed so as to have sufficient capacity during the limited number of 
hours in the year when demand is at its highest. Low utilisation time and a poor level of 
grid utilisation result in high system costs, and major changes in both the energy system 
and load factors are resulting in a reduction in power balance and security of supply. 
 
Norway’s supply of electricity is moving into an unparalleled period of change. The 
number of electric vehicles is increasing rapidly, with a corresponding increase in rapid 
charging and home charging. We are seeing increasing access to mature technology 
within distributed energy resources (DER), including solutions for the production and 
storage of energy at customers, and we are seeing major changes and variations in 
consumption patterns and power requirements. There are high ambitions to expand the 
use of solar and wind power on a large scale, which will require corresponding access to 
balancing power from other energy sources, combined with access to fast power reserves 
to safeguard system balance, stability and security of supply. 
 
Such fundamental system changes involve major challenges regarding how the grid is to 
be constructed, operated and maintained in the future. Nevertheless, these challenges 
are also creating new opportunities to make the grid more cost-effective. The challenges 
that arise on the customer side will be solved most effectively on the customer side. New 
technology is making this possible, and by utilising the potential for flexibility that such 
technology may help to realise, it will be possible to “supply more energy with less grid 
infrastructure” and thereby create powerful drivers for system efficiency.   
 
In 2018, Eidsiva Nett executed the KAFFI project in collaboration with Thema Consulting. 
The objective was to survey the need and potential for activating local flexibility in the 
distribution grid. The survey covered the use of alternative solutions for 17 selected 
transformer circuits with complex challenges (transformer overload, conductor overload, 
voltage drop in excess of 10%) in the distribution grid ten years from now. The analyses 
showed that this could result in a saving of 75% compared with conventional measures 
in the grid. For the 17 circuits, this would provide a saving of NOK 9 million during this 
period. 
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The results from KAFFI formed the basis for the development of BattFLEX. BattFLEX is a 
project with a high level of innovation and is one of four work packages in the IDE 
project. The IDE project was started in autumn 2019 and is being executed by a 
consortium led by The Norwegian Smartgrid Centre. Other participants in the consortium 
include the DSOs BKK, Elvia, Tensio, Agder Energi, Norgesnett and LEDE, along with 
NTNU and Epos Consulting. 

3 The project’s objectives 

The electricity system is going through a period of unprecedented change. 
Through the past decade we have seen a rapid deployment of renewable 
generation on our networks. More recently, we are also seeing the emergence 
of new distributed energy resources (DER) such as storage and electric 
vehicles (EVs) and changing electricity usage patterns of our customers.  

These fundamental system changes are challenging both how we maintain 
and operate our network today, as well as creating opportunities for us to do 
so more efficiently in the future. 

UK Power Networks, Flexibility Roadmap – Future Smart 

 
The objective of BattFLEX has been to demonstrate and highlight the impacts and utility 
values of grid batteries in the low-voltage grid, smart water heaters at customers and 
bilateral agreements with end customers. The primary goal has been to verify how such 
solutions can help to reduce problems relating to voltage quality, and the potential to 
activate consumer flexibility. 
 
 
 
Operational targets 
 
Efficiency, innovation and satisfied customers are key operational targets for Elvia that 
are supported by the project. 
 
 
Project objectives 
 

Description Success criteria 

- Verified cost–benefit analyses of 
alternative solutions employed to 
address challenges relating to 
increased power draw, voltage 
problems and production at end 
customers 

- Key findings included in the power system 
report 

- Cost-effective solutions for compliance 
with the Quality of Supply Regulation 
and to reduce grid investment costs 

- Prepared project proposal for expanded use of 
grid batteries and smart water heaters 

 

- Improved reputation and customer 
insight through direct contact and 
collaboration with end customers 

- Reputation survey shows improved reputation 
among customers 
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KPIs 

 

Description Success criteria 

- Practical experience with grid 
batteries 

- Installed two grid batteries 

 

 

- Practical experience with consumer 
flexibility and bilateral agreements 
with end customers 

 

- Established bilateral customer agreements 

- Installed smart water heaters at grid 
customers to utilise potential for flexibility 

 

- Evaluate to what degree the two 
solutions resolve the challenges of 
undervoltage and overload in the 
low-voltage grid 

 

- Conducted trial operations  

- Prepared experience memorandum 

 

- Compare costs for the two 
solutions and check the savings 
estimated in KAFFI 

 

- Prepared profitability calculation 

 
 
 
 
The role of BattFLEX in the IDE project 
 
BattFLEX forms part of the national large-scale project IDE (Intelligent Distribution of 
Electricity). It is led by The Norwegian Smartgrid Centre, which is also responsible for 
goal attainment in the large-scale project.  
 
The primary objective of the IDE project is to demonstrate new technologies and digital 
solutions on a large scale, verify how they function, and highlight utility values and 
scaling potentials so that these contribute to solutions being adopted on a large scale. 
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4 Technological description  

4.1 Primary technological description 
 
The technologies and solutions used in the demonstration project are described below. 
 
 

Technologies and solutions Comments 

Smart water heaters: 
Supplier OSO Energy AS  

Smart water heaters are installed in the homes of 
approximately 80 customers with bilateral 
agreements on flexibility, in two different transformer 
circuits. See functional description in section 4.2 

 
Multifunctional energy-storage 
system for distribution grid: 
Supplier: Pixii AS 

 

Electric batteries are installed on three transformer 
circuits in the low-voltage grid. See functional 
description in section 4.2 

  

 
Digital bilateral agreements 
with grid customers 
Internally developed system 
support for digital customer 
process  

 

Digital bilateral agreements are an innovative 
agreement model that have been developed to 
simplify and digitalise the customer process, create 
increased collaboration with customers, and secure 
the DSO access to flexibility when needed. 

During the project, it will be assessed whether the 
throttling function in AMS meters can be used for the 
same purpose. The same bilateral agreements can be 
used here to throttle access to power at the 
consumption point at customers during those hours 
when grid load is highest. This must be seen in the 
context of important trade-offs around ICT security in 
the solution.  

 
AMS 
Internal system from the 
supplier Aidon AS 

 
AMS and historical AMS data is used to analyse 
transformer circuits and impacts in the low-voltage 
grid, and also to measure and verify the testing of 
relevant functions. There has been a partnership with 
DIGIN on the use of the grid tariff API. 
 

 
Measurement in substations 

 

The substations involved in the demonstration will be 
equipped with either multi-instruments or measuring 
instruments with a better resolution, if this proves to 
be necessary. 

 
Local control 

 

Local control will normally be available via 
battery/consumer-flexibility products, but this 
requires an integration with a centralised control 
system. 
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4.2 Technology application and functionality 
 
The application and functionality for grid batteries, smart water heaters and the digital 
customer process are outlined below. 
 
 

Multifunctional energy-
storage system 

Pixii AS 

To be installed on selected 
transformer circuits in the 
low-voltage grid 

 

 

- Reduction in power 
peaks to avoid overload 
on transformer 

- Reduction in voltage 
drops  

- Compensation for 
skewed load distribution 

- Reduction of reactive 
power  

 
 

Smart water heaters 

OSO Energy AS 

- New OSO water 
heaters, with OSO 
Charge at end 
customers 

- OSO Charge retrofitted 
on existing water 
heaters at end 
customers 

 

- Reduction in power 
peaks to reduce load on 
transformer and in the 
low-voltage grid 

- Grid friendly activation 
for voltage support to 
reduce voltage drops in 
the low-voltage grid  

- Main element in digital 
bilateral agreements on 
consumer flexibility 

- Reducing customers’ 
energy costs  

 

   

Digital customer process 
with bilateral agreements 

Elvia AS 

 

- Internally developed 
system support for 
customer dialogue and 
digital agreement 
management 

 

- Agreement on 
participation 

- Entry into standard 
agreement 

- Compensation for 
participation 

- Entry into bilateral 
agreement on consumer 
flexibility 

- Analyses and 
presentation on My 
Page 
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4.3 Physical installations in the grid 
 
Grid batteries are installed in the low-voltage grid on three selected transformer circuits. 
78 smart water heaters are installed at a total of 72 customers on two selected 
transformer circuits. On one of these circuits, in Sjusjøen, where there are a lot of 
holiday cabins, a grid battery has been installed in the low-voltage grid and smart water 
heaters have been installed at customer properties to test out and verify the potential for 
coordination between the two solutions.   

Installation levels in the grid are illustrated in Figures 1 and 2 below. 

 

Figure 1 – Illustration of installation levels in the grid 

 

 

Figure 2 – Water heaters in a selection of transformer circuits 
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5 Utility effects and scaling potentials 

If we’re going to maximize the benefits of clean energy, we need to ensure 
that our power is being consumed more efficiently by end-users at scale. This 
applies to individuals, residences, businesses, and State-owned buildings 
alike. We also know that energy efficiency is the most cost-effective way to 
reduce greenhouse gas emissions.  

                                              Reforming the Energy Vision REV New York City 
   

 
 

5.1 Expected utility effects of the project 
 
The use of conventional solutions to reinforce the grid in order to address problems such 
as overload in distribution transformers and overload and voltage problems in high- and 
low-voltage powerline and cable grids is normally very expensive. The primary 
expectation of the project has therefore been that the solutions being tested should 
contribute to reducing such problems more cost-effectively than conventional grid 
reinforcement, by utilising current and future potential for consumer flexibility. 
 

o Grid batteries installed in the low-voltage grid will contribute to reducing power 
peaks, avoiding overload on distribution transformers, compensating for reactive 
power, and reducing voltage drop and skewed load distribution in the low-voltage 
grid. 

o Smart water heaters installed at end customers, controlled with the correct 
parameters and algorithms, will contribute to a reduction in power load and power 
peaks, without resulting in reduced comfort or the need for any effort on the part of 
the customers. If water heaters are also controlled by voltage parameters, they will 
contribute to reducing power peaks without resulting in increased voltage drops or 
undesirable rebound effects in the grid. Trialling smart water heaters will also 
contribute practical experience with the activation of consumer flexibility and bilateral 
agreements for this purpose.  

o AMS and AMS data provide an accurate basis to analyse where measures should be 
introduced and how they should be dimensioned to ensure the greatest utility value, 
to verify results, and to provide control parameters for the technologies on trial. 

o The digitalisation of the customer process for managing bilateral agreements is 
expected to provide utility values in the form of process efficiency improvements, 
digital document management, increased customer satisfaction and increased 
collaboration with customers. In addition, a digital customer and agreement process 
will be fundamental to providing an overview of and securing access to consumer 
flexibility on a large scale. 
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5.2 Analysis of utility values and scaling potentials 
 
Analyses and documentation of utility values and scaling potentials for the solutions 
demonstrated in the project will be undertaken in collaboration with the other DSOs in 
the IDE project, based on the following principles: 
 

o A utility value can be defined as “an effect that creates value for a company, a 
customer or society in general”.  

o Utility values can generally be divided into four main categories, where the objective 
is that the categories should be mutually exclusive in order to define the type of 
utility value and relevant target figures. 

The four utility value categories are defined as follows: 
 

o Economic: reduced costs, or increased deliverables for the same cost, as a result of 
increased efficiency in systems and processes, and increased utilisation time of 
installations and solutions in general. 

o Quality and security of supply: Energy security, power security and operational 
security, and a reduction in disruptions and disturbances in the energy system. 

o Environment: Reduced negative impacts and damage from climate change to human 
health and ecosystems due to emissions and pollution.  

o Safety for personnel and installations: Reduction in undesired incidents, injuries to 
personnel and damage to installations. 

 
Figure 3 below shows examples of how the various categories can be defined, the 
causes/effects that lead to utility values, and how they can be measured and/or 
calculated.  
 

 
Figure 3 – Illustration: systematisation of expected utility values from demonstrated solutions 
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Figure 4 below illustrates how measurements and analyses of the results for the 
substations and end customers included in BattFLEX can be used as a basis for analysing 
the scaling potentials for Elvia and the DSOs in Norway as a whole. 
 
 
 
 

   

Figure 4 – Illustration: methodology for highlighting scaling potentials, in the project vs Elvia vs Norway 
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6 Project execution 

 
In the KAFFI project, which was completed in autumn 2018, the technological focus was 
on the use of grid batteries. In 2019, market research was conducted, along with a 
procurement process involving relevant suppliers of this type of technology, with the 
result that Pixii AS was selected to supply their solution: a multifunctional battery-
storage system for distribution grids.  
 
A dialogue was subsequently set up with Ringerikskraft Nett on their experiences with 
the demonstration of smart water heaters in the EffektPILOT project. As a result, it was 
decided to expand the scope of the project to encompass the demonstration of smart 
water heaters, to address the project’s goal of developing bilateral customer agreements 
to utilize consumer flexibility for improving voltage quality in the low-voltage grid. 
 
As smart water heaters would be installed at a representative number of grid customers, 
the bulk of demonstration activities were directed towards smart water heaters, bilateral 
agreements and the digital customer process. Therefore, the following sections of this 
report primarily focus on information on execution, results and experiences from these 
activities.  
 
 

6.1 Project strategy 
 
In the work to develop this project, particular emphasis was placed on three 
strategy elements, as described below.  
 
 
Strategy for procurement 
 

o Conducting market research and dialogue with stakeholders, suppliers and other 
projects. 

o Form of competition involving RFI (request for information), and ordinary competition 
thereafter. Operating such a procurement process over multiple stages is resource-
demanding, but helps to ensure equal treatment of suppliers and to securing external 
experience and expertise for development and execution.  

o Separate procurement processes for grid batteries and smart water heaters. The 
processes were organised using the same model: the procurement of grid batteries 
was executed first, and experiences from this process were utilised in the 
procurement of smart water heaters. A key, mandatory requirement to the 
procurement of smart water heaters was development of functionality for voltage 
measurement and grid friendly activation, to provide voltage support for the low-
voltage grid.  
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Strategy for collaboration with suppliers and product development 
 

o Build further on experiences and results from other projects, rather than “reinventing 
the wheel”. As part of the project preparations, therefore, an information search from 
relevant projects was conducted on consumer flexibility, both in Norway and 
internationally. A reference list of such projects can be found in section 0, References. 

o Collaboration with suppliers with the ability to deliver, the ability to take end-to-end 
responsibility and experience from other projects. This was important in order to 
secure access to market experience in areas where we were lacking.  

o Collaboration with suppliers that have a business model that dovetails with the 
project’s development goals and success – so-called supplier-driven development. 
This provides access to much greater development resources and expertise than 
would be possible in an internal development process within a monopoly. In addition, 
this contributes to securing sustainable development, where the collaboration model 
demonstrated can be continued and scaled up in operation following the pilot. 

 
 

Strategy for digital collaboration with customers and suppliers 
 
Elvia has developed solutions for the digitalisation of processes for collaboration with 
customers and suppliers in connection with the rollout of AMS in the former Hafslund. 
Such a platform could form the basis for rapid development in the following areas:  
 

o Digitalisation of customer processes enables effective collaboration across various 
roles and information systems. A digital end-to-end customer process is necessary to 
ensure efficiency, quality and user-friendliness in customer dialogue and agreement 
management in subsequent upscaling of devices at customers. 

o The digitalisation of work processes is necessary to ensure effective information 
exchange between the links in a value chain. The digitalisation of interfaces with 
suppliers (B2B) improves efficiency and quality for planning, installation, service, 
documentation and commercial transactions. For smart water heaters, the digital 
supplier process must also include technical quality processes such as inspections, 
workflow and checklists for installers, along with automatic system reporting from 
connected water heaters (IoT). 
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6.2 Project organisation 
 
The project organisation is shown in the figure below. The project has been organised 
with participants from relevant departments in Elvia and has enjoyed an active 
collaboration with the suppliers Pixii and OSO Energy, covering both development and 
implementation activities. 
 
 

 

Figure 5 – Project organisation 

 
BattFLEX is part of the national large-scale project IDE, which is led by The Norwegian 
Smartgrid Centre. Other partners in IDE include BKK Nett, Tensio TN, Agder Energi Nett, 
Norgesnett, LEDE, Epos Consulting and NTNU.  
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7 Project results and goal achievement 

Due to common control signals an increase of simultaneity and thus higher power 
peaks can be expected. With a certain penetration of these components and 
concepts, negative impacts on the local distribution grid are likely if insufficient 
measures are implemented within the grid domain. 

Although a market driven activation of flexibility (without consideration of the local 
grid) is already offered by some market players in Austria, a grid friendly activation 
for local grid services has yet to be developed.  

LEAFS – Austria 2019 

 
 
The project succeeded in achieving its goals, and the results were excellent. Three 
factors in particular have created synergies and contributed to the whole being greater 
than the sum of its parts. These are illustrated in Figure 6 below. 
 
 
 

 

 

Figure 6 – Three factors that have greatly contributed to the results 

 
 

7.1 Project development 
 
Project development began by conducting studies of, and opening dialogue with, other 
projects in Norway and abroad. The objective was to be able to use the knowledge 
gained as a basis for project development, rather than starting with a blank canvas. As a 
result, we were able to develop a project that in many ways has been a serial innovation 
from other projects, and that has given quick results in both product and process 
development.  
 
In the procurement process, we wanted to find suppliers that had the ability to deliver 
and a business model that supported the success criteria for the project. Our preference 
was to collaborate with suppliers that could take end-to-end responsibility and that could 
demonstrate experience with doing so, so that we could thereby gain access to market 
experience and expertise in areas where we were lacking internally.  
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The procurement process was started with an RFI (request for information) and dialogue 
with suppliers, followed by an ordinary tender competition. As a result, we were able to 
establish effective collaborations with the two main suppliers, Pixii AS and OSO Energi 
AS. In this way we were able to create a supplier-driven development process, in which 
the suppliers provided us with expertise and development resources of a completely 
different scale than what we had capacity for internally.  
 
Another very important success factor is that the project has been firmly embedded at 
Elvia right from the start, and that the project has had good access to resources with 
expertise from various relevant parts of the organisation.  
 
 

7.2 Supplier collaboration and innovation 
 
The choice of suppliers has contributed to establishing a good, mutual collaboration 
model, with access to expertise and capacity on the technology front from the suppliers, 
and access to information about customers, consumption patterns and relevant grid and 
AMS data from Elvia. 
 
The supplier collaboration has been very successful, with a development plan that was 
based partly on experiences from existing research and partly on further development of 
solutions from other projects. A report from the Austrian LEAFS project, which was 
published in autumn 2019, showed that market-driven activation of flexibility resources 
will drive increased simultaneous connection and disconnection, resulting in negative 
impacts on the low-voltage grid. The analyses were conducted based on two 
perspectives:  

‐ Avoiding negative effects from market-driven activation 
‐ Achieving positive effects from “grid-friendly activation”  

 
This has been a central element in the demonstration objective for BattFLEX, and has 
contributed to innovation and product development in several important areas: 

‐ Verification of the analyses from LEAFS (see section 7.5 Results of the test 
activities for more information).  

‐ OSO Charge functionality has been developed for grid-friendly activation, with 
control algorithms for activation based on dynamic voltage parameters and market 
price. 

‐ OSO Charge is an autonomous smart device that can be controlled without 
customer involvement or via the OSO inCharge app. 

‐ As a result of the development of OSO Charge, in spring 2022 Enova introduced a 
new support scheme for end customers who are thinking about installing smart 
water heaters. 

‐ BattFLEX was recently awarded The Norwegian Smartgrid Centre’s innovation prize 
for 2022. 

 
Activation of consumer flexibility has major potential to generate utility values at all 
levels in the energy system, from improving voltage quality in the low-voltage grid and 
reducing/postponing investments in the distribution and regional grids to contributing to 
fast frequency reserves (FFR) at system operations level. Digital collaboration and digital 
bilateral agreements with end customers are a precondition for being able to activate 
flexibility quickly and on a large scale. 
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‐ In connection with the rollout of smart water heaters, Elvia has developed a digital 
process for customer dialogue and managing bilateral agreements on the activation 
of flexibility with end customers.  

 

A robust and scalable delivery process to end customers is dependent on four key 
elements: a digitalised customer process, functionality and autonomy in the products to 
be installed, the customer experience relating to installation and service, and not least a 
scalable business and delivery model. 

‐ During the preparations for the rollout and installation of water heaters and OSO 
Charge, the project has developed a digital collaboration process linking the 
customers, Elvia, OSO Energy and installers, to manage the installation and service 
of the water heaters.  

‐ The collaboration process has formed the basis for developing a new business and 
delivery model that covers collaboration between Elvia, OSO Energy and installers, 
as well as the incentivisation of customers to activate consumer flexibility. This 
constitutes a unique basis for further developing business models that are both 
profitable and suitable for large-scale rollout.  

 
 

7.3 Customer dialogue and customer processes 
 

The energy industry is going through a period characterised by major system changes, 
changes in the energy market, the introduction of distributed renewable (and non-
dispatchable) production and electric vehicles on a large scale, changed consumption 
patterns on the end-user side and increasing power load. All this creates major 
challenges in terms of how the grid is to be constructed, operated and maintained in the 
future. Such challenges will be difficult to resolve in a cost-effective manner and on a 
large scale by conventional grid reinforcement alone.  

Many of the challenges faced by the DSOs are on the customer side, for example as a 
result of changed consumption patterns, increasing power draw and the increased 
introduction of solar farms. To the extent possible, these challenges should be resolved 
on the customer side by employing new technology on a large scale. There are suitable 
technologies and solutions on the market that can already be used or that can be further 
developed for such purposes.  

o BattFLEX has contributed to the further development of OSO Charge, and the results 
show that such a solution can be far more cost-effective than conventional solutions. 

o BattFLEX has demonstrated that such a solution can also create value for the 
customers – value that they can understand in the form of increased comfort and 
reduced cost. 

o BattFLEX has also demonstrated that such solutions create opportunities for 
constructing, operating and maintaining a more cost-effective grid in the future. 
Large-scale rollout of solutions such as OSO Charge, with “grid-friendly activation” of 
consumer flexibility, can create value at all levels in the energy system.  

 

The introduction of such a solution on a large scale requires collaboration with customers 
– and such collaboration must be by means of a digital process. All DSOs have a digital 
customer process for MAFI (a Norwegian acronym for måling (measurement), avregning 
(settlement), fakturering (invoicing) and innfordring (debt recovery)). However, few 
DSOs have further developed such processes in order to actively collaborate with end 
customers. This constitutes one of the biggest barriers to large-scale rollout of 
technology at customers in order to facilitate the activation of consumer flexibility on a 
large scale. 
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To remove this barrier, BattFLEX has gradually developed a digital customer process that 
facilitates active and effective collaboration with customers and suppliers. This type of 
end-to-end digital process is necessary to ensure efficiency, quality and user-friendliness 
in customer dialogue and agreement management in subsequent upscaling. It also helps 
create value for all stakeholders. The processes are illustrated in Figures 7 and 8. 

 

Figure 7 – Digital process for collaboration with customers  

 
 
 

 

Figure 8 – Illustration – digital collaboration process between Elvia, customers, OSO Energy and installers 
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7.4 Development and demonstration of OSO Charge 
 
 
The first generation of OSO Charge was developed as part of the demonstration project 
EffektPILOT carried out by Ringerikskraft between 2019 and 2020. The development 
activities and innovations in BattFLEX are largely based on simulations and analyses from 
other projects, and have focused on trials and testing in actual operations in Elvia’s grid.  
 
The results of other projects, including Ringerikskraft Nett’s and LEAFS, have played a 
key role in enabling OSO Energy, in collaboration with Elvia, to develop a solution, in less 
than two years, that encompasses: 

o Control algorithms to optimise the activation of smart water heaters based on both 
price signals and dynamic voltage parameters. 

o Control algorithms that maintain security, primary performance (hot water) and grid-
friendly activation locally (power and voltage level) that are also designed to activate 
fast frequency reserves at DSO and TSO level. 

o A fleet of water heaters that can cooperate autonomously on load reduction during 
periods of local voltage problems in the grid, without impacting customer comfort. 

o Price optimisation for customers while enabling each heater to contribute voltage 
support relative to its position in the grid, and in this way contribute to balanced 
aggregation from a fleet of heaters with available flexibility. 

o Local meter readings from each heater mean that heaters are activated autonomously 
in real time.  

 

OSO Charge is a solution that allows smart water heaters to control themselves 
autonomously based on price and voltage parameters. The platform the solution is built 
on can be further developed to include new functions, for example to facilitate local and 
regional operational optimisation and controlled activation of fast frequency reserves 
(FFR). An enhanced solution will make it possible to activate flexibility and generate 
utility values at all levels of the energy system. A sketch of the platform is shown in 
Figure 9. 
 

 
 

Figure 9 – System overview – OSO Charge. 
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7.5 Results of the test activities 
 
The project has conducted various tests to verify how smart water heaters can be 
activated to provide voltage support and improve voltage quality in the low-voltage grid, 
while avoiding activation that negatively impacts the grid. The tests were carried out in 
the period December 2021 to March 2022. The results of the tests are presented in Table 
1 below. The table shows the percentage change in voltage level, referenced to the 
tolerance range specified in the Quality of Supply Regulation of +/- 23 V in relation to the 
rated voltage of 230 V. 
 

 

 

 

 

 

 

 

 

 

 
 

Table 1 – improvement in voltage level at various control parameters 

Test period 1:  conventional thermostat control – November 2021 
Test period 2:  control of voltage parameters and price signal – December 2021 
Test period 3:  control of spot price signal – February 2022 
Test period 4:  control of voltage parameters – March 2022 
 
In January 2022, various small-scale tests were carried out to prepare for the project. 
The data set from this period has not been included as a reference or test result. 
The tests were based on a sample of 21 water heaters. In a normal period in November 
2021, the tests show that the accumulated load from heaters was around 50%/25 kW in 
hours with the highest load, with some readings up 60%/30 kW. Voltage fluctuations in 
the various test periods are shown in Figure 10 below. The measurements are based on 
hourly values from AMS measured at the far end of the circuit, and from reference 
measurements along the circuit in multiple tests.

 
                      Figure 10 – Fluctuation in voltage values in the various test periods 
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The tests carried out as part of BattFLEX show some clear trends: 

o Due to the high degree of storage between water heaters, conventional thermostat 
control negatively impacts the voltage level, all the way down to the Quality of Supply 
Regulation threshold of 207 V. 

o Control based on price has the same negative impact on voltage levels as 
conventional thermostat control, but also creates value for customers in the form of 
reduced grid rental and electricity costs. 

o Control based on voltage provides significant voltage support and improve the lowest 
voltage level, by 17–25% compared to thermostat and pure price control. 

o Control based on price in combination with voltage has largely the same impact as 
control on voltage. As with pure price control, this form of control creates value for 
customers through reduced grid rental and electricity costs. 

 
 
Issues relating to market-driven activation highlighted in the LEAFS project have been 
confirmed by the results of the tests carried out in the BattFLEX project. Figure 11 below 
illustrates the rebound effect, as well as the instantaneous load increase generated by 
test heaters connected following a power outage. The load step is approximately 100% in 
relation to the average load during normal operation. If a fleet of devices is controlled 
purely based on price signals, a corresponding negative impact could occur. Smart 
electric car chargers are now being rapidly rolled out. Managing such fleets based purely 
on price signals could significantly exacerbate voltage problems in vulnerable low-voltage 
grids. 
 
Figures 12 and 13 on the following page show fluctuations in the voltage level at 
customers and in the overlying substation during the same power outage. 
 
 
 
 

 
 

Figure 11 – example of instantaneous load increase when multiple water heaters are reconnected 
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Figure 12 – Voltage data from customers during the power outage 

 
 
 
 
  
 
 
 

 

Figure 13 – Voltage data from the substation during the power outage 
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7.6 Utility values – preliminary analyses and assessments 
 

Section 7.5, Results, shows results from test activities carried out over a period of four 
months. A series of tests was carried out to identify physical impacts and impacts from 
the use of smart water heaters from OSO in order to reduce/manage power draw in the 
low-voltage grid.  

As shown in Table 1 in section 7.5, one expected and important utility value for the DSO 
is achieved through a significantly improved voltage level in vulnerable low-voltage 
circuits. The intended large-scale roll-out of the solution will trigger other utility values in 
the form of: 

o increased customer satisfaction and reduced operating costs through digital 
collaboration with customers 

o reduced capital costs, from reduced and/or postponed grid investments 

o reduced grid rental (power component) from the central grid, from reduced power 
peaks 

o reduced loss costs, particularly in the low-voltage grid, from reduced load levels 

 
 
As mentioned in section 5.2, no further analyses of these utility values have been carried 
out. However, such analyses will be conducted in collaboration with the other DSOs as 
part of the IDE project. Preliminary analyses and assessments from the KAFFI project 
estimate that Elvia could save NOK 1,127 million over a ten-year period. However, this 
estimate is subject to significant uncertainty. 

Expected economic utility values for customers include reduced electricity costs and 
reduced grid rental charges. Experiences from the project to date also indicate some 
utility value in the form of an overview of the use of hot water, as well as opportunities 
for digital collaboration with the DSO. 
 

 
The economic utility values for the customers derive from: 

o reduced electricity costs, which could vary considerately in line with the spot price 
level, price fluctuations over the day and consumption levels and opportunities to 
move water-heater-based heating from hours with a high spot price to hours with a 
low spot price. 

o reduced grid rental costs, which will vary with the price for the level for power draw, 
and to some extent with the energy component between day and night/weekends.  

 
OSO Energy has analysed fluctuations in spot prices on Nord Pool in zone NO1 in 2022. 
The results of the analysis are presented in Table 2.  
 
  



page 25 

Table 2 – Fluctuation in spot prices in Nord Pool zone NO1 2022, excluding taxes 

Spot price 2022 – NOK High Low Average 

Lowest price: 24 hours 5.59 0.00 1.61 

Highest price: 24 hours 7.82 0.63 2.4 

Average price: 24 hours 6.5 0.23 2.0 

High vs low price: 24 hours 4.55 0.04 0.82 
    

Average spot price throughout 
2022 

  2.00 

Average variation between 3 
highest and 3 lowest hours in a 
24-hour period 

  0.65 

 

Based on the figures in Table 2, savings will be realised through lower electricity costs, 
using readings from household customers who have participated in BattFLEX, as shown in 
Table 3. The savings are split between large, average-sized and small families, based on 
typical energy use for heating hot water. Note that the savings depend largely on the 
volatility of power prices throughout the day. 
 

 
Table 3 – Reduced electricity costs for household customers, including taxes 

 Large family Average-size 
family 

Small family 

Typical consumption per 
day – kWh 

17.50  14.00 10.50 

Annual savings – NOK 2,600 2,100 1,500 

 

Another way to highlight savings resulting from reduced electricity costs for private 
customers is to consider the number of private customers, their energy use, typical 
consumption for heating hot water and the average spot price in 2022. Table 4 shows an 
overview of average energy savings for Elvia’s private customers (figures from NVE 
eRAPP 2019), split between main residences and holiday homes. 

 

Table 4 – Overview of private customers, energy use and average savings 

Customer 
group Number Total energy 

use kWh 

Average 
energy use 

kWh 

Heater 
consumption 

kWh  

Savings 
NOK/year 

Households 793,392 11,498,027 14,492  2,898 2,318 

Cabins and 
holiday 
homes 

38,608 276,118 7,151 1,072 852 

*) Enova key figures. 20% of energy use for heating homes, adjusted to 15% for holiday homes 
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Savings through reduced grid rental costs vary in line with the structure of the new grid 
rental model. Since 1 July 2022, Elvia’s grid rental model has had the following 
components: 

o An energy component that varies between day and night/weekend, from 43.10 to 
36.85 øre/kWh, a price variation of 6.25 øre/kWh. 

o A fixed component for the highest power draw per month. At Level 1 (0–2 kW), the 
monthly price is NOK 125/kW; the price rises by NOK 125/kW for the next levels: T2 
2–5 kW; T3 5–10 kW; T4 10–15 kW and T5 15–20 kW. This shows that the actual 
savings achieved through a reduced power component will depend on the actual 
relationship between deliberate or accidental reduction in power consumption 
between the various power levels. Assuming a 50% probability of being able to 
reduce the power draw by one level, these savings would total NOK 67.5 per month. 

 

Based on the analyses and assumptions outlined above, Table 5 shows the aggregate 
savings Elvia’s customers could achieve by using smart water heaters, split between 
households (main residences) and holiday homes. 

 

Table 5 – Total savings for private customers – households and holiday homes, including taxes 

Savings Power NOK Grid capacity 
NOK 

Grid energy 
NOK 

Total savings 
NOK/year 

Households 2,405 810 181 3,399 

Cabins and 
holiday 
homes 

890 810 67 1,767 
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8 Key experiences and findings 

BattFLEX was started in autumn 2019, as one of four work packages in the large-scale 
project IDE. The project has a wide remit and a long time horizon and has proved very 
instructive for Elvia. Project development work has mainly focused on supplier 
collaboration, further development of OSO Charge, digital collaboration and agreement 
management with customers, as well as collaboration processes for ordering, installation 
and servicing of OSO Charge. In this section, we highlight key experiences and findings, 
which we hope will add value in new projects. 
 
 
 

8.1 Project development and execution 
 

o In developing the project, Elvia drew on experiences and results from other projects, 
including the LEAFS project carried out in Austria and Ringerikskraft Nett’s 
EffektPILOT project.  

o This provided a platform for driving serial innovation in all stages of project 
development, including during the procurement process and in the selection of 
suppliers. 

o The goal of supplier-driven development secured the project access to critical 
expertise and capacity that Elvia does not possess in-house. It also gave the suppliers 
access to unique expertise and grid data as well as consumption profiles and relevant 
Elvia customer data. This in turn provided a basis for further development and testing 
of the solutions in real-life operation. 

o The results from the LEAFS project in Austria allowed us to focus from the outset on 
the fact that the activation of consumer flexibility had to be “grid friendly” and not 
just based on price signals. This facilitated the development of control algorithms in 
OSO Charge that optimise the activation of smart water heaters, both based on price 
and on dynamic voltage parameters. 

 
Together, these factors have helped BattFLEX develop – in a period of just two years – 
advanced control algorithms for smart water heaters as part of OSO Charge, as well as 
digital collaboration processes for customer dialogue and management of bilateral 
agreements, and a collaboration process and business model for installation and service 
for collaboration between Elvia, pilot customers, OSO Energy and installers. 
 
 
 

8.2 Digital collaboration 
 
Innovation in business models and collaboration processes is necessary to be able to 
realise the cost-effective roll-out of solutions for activating large-scale consumer 
flexibility. With approximately 2.8 million private grid customers in Norway, collaboration 
processes across DSOs, product suppliers, installers and customers must be fully 
digitalised. 
 
The procurement strategy secured the project a supplier collaboration where both the 
product strategy and business model supported our project goals. The collaboration has 
resulted in a digital collaboration process and a business model that encompasses Elvia 
as DSO, OSO Energy as producer and service provider, an installer network and active 
collaboration with customers.  
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The collaboration process is customer centric. Each individual customer can select and 
determine the level of service based on their own needs. In addition, the agreement 
structure between the stakeholders makes the allocation of responsibilities and incentive 
structure transparent. For example, OSO Energy is responsible for products and safety in 
OSO Charge, while installers are responsible for installation and servicing. This means 
that all suppliers in the supply chain have an incentive structure that helps ensure the 
quality level of the total deliverable to the end customers. 
 
Another important point is that the business and collaboration model create value for all 
stakeholders, including the customers, through reduced costs and increased comfort. 
This provides a good basis for further development of business models and collaboration 
processes that are robust and scalable and that can generate value at multiple levels in 
the energy system.  
 
 

8.3 Utility values and scaling potential 
 
In 2021, on commission from the Norwegian Water Resources and Energy Directorate 
(NVE), THEMA Consulting prepared the report “Value of flexibility from electrical storage 
water heaters”. One main conclusion of the report is: 
 
“The value of flexible resources in the electricity system is set to increase with 
the transition to a future low-carbon and renewable electricity system. 
Flexibility in many forms and locations will be needed in the balancing of the 
market itself, but also in grid management and to defer massive grid 
investments, and locally, behind the fuse and in local smart grids. Electrical 
water heaters (ESWH) represent a distributed and highly flexible resource that 
is already utilized in several systems. The future value of the flexibility of 
ESWHs depends on the availability and costs of other solutions as well. 
However, while new solutions and new technologies are developed, ESWHs 
represent an existing and proven flexibility resource.” 
 
Water heaters represent a unique, controllable energy storage option for customers. The 
heaters used in the project had a rated power of 2 and 3 kW and a storage capacity of 14 
and 21 kWh, respectively. The primary function of a water heater is to supply hot water 
that meets customers’ expectations in terms of quality and comfort.  
 
Around 2.7 million water heaters are currently installed in main residences and holiday 
homes in Norway. If we introduce the term “installed consumer flexibility”, and 
conservatively assume an average output of 2 kW, this represents a potential of more 
than 5,000 MW. Based on the test results outlined in section 7.5, indicating an aggregate 
load of 50% during peak hours, this represents 2,500 MW in “available consumer 
flexibility”.  
 
Areas of note here include the significant overlapping interests and synergies to be 
leveraged by activating flexibility from smart water heaters across DSOs, customers and 
suppliers. Through innovation in digital collaboration and new business models, BattFLEX 
has highlighted that utility values can be created for: 

o Customers, directly through reduced costs and increased comfort, and indirectly 
through better quality of supply. 

o The DSOs through improved voltage quality, reduced capital costs, active 
collaboration with customers and increased customer satisfaction. 

o Product and service suppliers through increased market potential for new products 
and services.  

o Society, at all levels in the energy system, through increased energy security, power 
security and operational security; see illustration in Figure 14. 
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Figure 14 – Source: THEMA Consulting – “Value of flexibility from electrical storage water heaters” 

 
 

8.4 Sustainability 
 
The project has demonstrated that grid batteries and water heaters can be deployed to 
utilise existing low-voltage grids more efficiently. This reduces the need for traditional 
investments in the grid. Such investments could to some degree impede the transition to 
a more sustainable society. 
  
The load equalisation that the solutions can contribute will also support other parts of the 
power system, for example by providing frequency support or control based on the power 
price. This in turn improves resource utilisation.  
  
One thing the solutions have in common is that they improve resource utilisation and 
promote sustainability and socio-economic and corporate profitability. Specific issues 
relating to the solutions are discussed below.  
 
 
8.4.1 Sustainability and grid batteries  
 
Large-scale use of batteries has been somewhat limited by the availability of rare 
elements used in the batteries. Extracting these metals can also be resource intensive. 
This has led to the development of alternatives that do not use such metals. The Pixii 
PowerShaper is designed to exploit different battery chemistries. Pixii has also delivered 
solutions that utilise used batteries from Nissan Leaf cars as an energy store. There are 
therefore not considered to be any particular sustainability challenges around using grid 
batteries on a larger scale.  
 
  
8.4.2 Sustainability and smart water heaters  
 
Smart water heaters are expected to be gradually installed through a process of natural 
replacement. This assumes that customers thinking of installing a new water heater will 
opt for a smart water heater. However, it is also possible to retrofit control technology. 
The OSO Charge control unit is backwards compatible with OSO heaters from 2017 and 
later. The project has also tested sensors/technology that are backwards compatible with 
pre-2017 heaters. However, this technology has not yet been commercialised. 
 
With retrofitting, the solution will be almost as good as a new heater. This has also been 
tested with some customers in the pilot. Retrofitting the units to existing water heaters 
or installing smart water heaters to replace old devices is a very cost- and resource-
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efficient way of rolling out smart water heaters. It is also key to the socio-economic 
profitability of the solution. 
  
In times of low energy prices, as was the case before 2021, it will not usually be cost-
effective to replace a heater. However, in times of high and volatile prices, as we have 
seen since 2021, it can be worth replacing a water heater. Similarly, special grid-related 
needs can also justify such a replacement in limited cases. In such situations, the 
installer will normally take the old water heater away with them. Well-maintained used 
water heaters are reused on construction sites and similar places with temporary needs. 
Other heaters are delivered for materials recycling and energy recovery. There are 
therefore not considered to be any particular sustainability challenges around using 
smart water heaters on a larger scale.   
 
 

8.5 Growing challenges relating to voltage quality 
 
The test results presented in section 7.5 Results of the test activities confirm that market 
price control increases instantaneous load variations, which in turn reduce voltage quality 
in weak low-voltage grids. These negative impacts will increase as more devices are 
introduced and will be amplified in existing vulnerable grid areas and propagate outwards 
to new grid areas. 
 
Higher instantaneous load variations will also aggregate to regional grids and exacerbate 
existing bottleneck problems and challenges relating to the power balance at system 
operation level. 
 
Systematisation of AMS data on voltage level and voltage fluctuations at end customers 
show that Quality of Supply Regulations non-conformances could be significantly higher 
than the DSOs have so far assumed. The introduction of distributed resources at 
customers will rise markedly in the years ahead. The test results from BattFLEX and the 
analyses from LEAFS clearly indicate that this could significantly exacerbate problems 
relating to voltage levels and voltage quality in the low-voltage grid. This makes it 
important that measures, both technological and regulatory, are quickly established and 
implemented to prevent such a development. 
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8.6 Barriers 
 

o Assessments and visualisation of the value potential offered by digital collaboration 
with end customers, both through direct costs (OPEX) and indirectly through, for 
example, increased customer satisfaction and activation of fast frequency reserves 
(FFR). BattFLEX has demonstrated that all customer processes can be digitalised, 
relatively quickly and easily.  

o Regulation from the Norwegian Energy Regulatory Authority (RME) and incentives 
from Enova. The regulatory regime and support schemes are constantly changing. 
Dialogue with RME and Enova on results from projects such as BattFLEX and LEAFS 
will help remove any barriers and ensure the necessary regulation. The project 
recommends avoiding large-scale installation of solutions at customers that cannot be 
activated/controlled based on voltage parameters and that do not have the necessary 
autonomy to avoid exacerbating problems relating to voltage quality and voltage level 
in the low-voltage grid. This can be achieved in several ways, including through 
technical or regulatory requirements, supplier dialogue or financial incentives. 

o Knowledge of the development of new business models and collaboration processes, 
and in particular the fact that values are created through collaboration. The models 
must be robust, scalable and create value for all parties, including customers. 
BattFLEX has highlighted increased voltage quality for the DSO, higher profitability for 
suppliers and reduced costs for customers as “three different values” that are created 
through a single collaboration process. And that is just one process. 

o Knowledge and a comprehensive understanding of installed vs available capacity in 
dispatchable vs non-dispatchable renewable sources. Knowledge of challenges and 
the need for increased flexible power and access to FFR, and the potential that smart 
water heaters and smart home chargers present in this context. 

 

8.7 Further plans 
 
The experiences and results from BattFLEX have provided a basis for new activities and 
projects. Upcoming projects include: 
 

1. Pilot project for smart home chargers for electric cars, using technology and 
experience transfer from the development of smart water heaters.  

2. Pilot project to improve system integration to ensure faster exchange and better 
utilisation of data between the AMS system and the OSO Charge platform. 

3. Pilot project on collaboration with an energy service provider to further develop 
the collaboration process and business model used in BattFLEX, for further 
product development, digitalisation of the customer process and to ensure a 
robust and scalable business and delivery model. 

4. Further development of system support and digital work flows for collaboration 
processes, scaled-up roll-out of smart water heaters and home chargers. 
Documentation of and document flow for operation and maintenance of installed 
devices at customers is one important focus area. 
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9 Appendices 

9.1  General project information 
 
Project name: BattFLEX – Demonstration of solutions for leveraging 

consumer flexibility to reduce/postpone investments in the 
grid. 
 

Brief description of the 
project: 

Large-scale demonstration of multifunctional battery 
storage system, smart water heaters and innovative 
bilateral agreements, as alternative solutions for handling 
voltage problems in the low-voltage grid 
 
 

Project owner: Elvia AS 
 

Project participants: See section 6.2 Project organisation 
Partners: OSO Energy AS, Pixii AS 
 

Project owner/contact 
information: 

Anne Sagstuen Nysæter 
Email:  anne.nysaether@elvia.no 
Mobile:   +47 991 68 660 
 

  

Project manager/contact 
information: 

Alf Inge Tunheim 
Email:     alf.tunheim@elvia.no 
Mobile:     +47 959 81 280 
 

Project duration: Start-up:             September 2019 
Planned completion:     September 2024 
 

Total budget: The IDE project, in which BattFLEX is one of four large work 
packages, has a budget of NOK 62.675 million, of which 
Elvia has committed to contribute NOK 1.2 million in cash 
and NOK 12.8 million in contributions-in-kind. 

The project period is 2019–2024.   

 
 

Funding from public 
funding bodies: 

ENOVA’s programme for large-scale demonstration of new 
technology 
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9.2 Documentation from the customer process 
 
 
 
Project information letter sent to customers 
 
All customers have been sent a letter by post and email containing information about the 
pilot and the collaborative project between Elvia and OSO. 
 
Elvia and OSO are two solid brands that have long enjoyed a high profile with customers. 
Although this was a research project, it was still important for customers to experience 
professionalism and good customer service throughout the pilot period. 
 

 
 

Figure 15 – Project information letter 
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Web portal containing customer information 
 
We established a dedicated website at an early stage where the pilot customers could 
learn about the purpose of the pilot and find important information about the water 
heater that would be installed. We have also set up a direct telephone number that 
customers can use to promptly resolve any challenges they may encounter.  
 
 
 

 
 

 

 

Figure 16 – Website containing project information for pilot customers 
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Digital inspection solution  
 
In order to obtain the necessary information about customers’ water heaters, we have 
set up a digital inspection solution via Elvia.no. Here customers enter the information 
themselves, and upload photos of their current model.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17 – Digital inspection solution 
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Terms and conditions of agreement 
 
When filling in the inspection form, customers must also tick a check box 
at the bottom of the form (Figure 17) to confirm that they have read and accepted the 
terms of delivery (Figure 18)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 – Terms and conditions of agreement 
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Information security and personal data 
 
The supplier and various levels of subcontractors agreed to sign a data processor 
agreement with Elvia on start-up. OSO and Elvia signed two separate agreements on 
mutual data sharing. See template for data processor agreement in the figure below. 
 
 

 
 

Figure 19 – Template for data processor agreement 
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Sensitive power system data  
 
An agreement was signed regulating the processing of power-sensitive information. 
This gives the supplier access to information regulated in the requirements in Chapter 6 
of the Norwegian Energy Act, Emergency Preparedness, and in the Regulation on security 
and emergency preparedness in the power supply system of 16 December 2002. The 
information to which access is granted may be sensitive information in accordance with 
Section 6-2 of the Power Contingency Regulation, Protection of Information, and is 
subject to a statutory duty of confidentiality and exempt from disclosure in accordance 
with Section 13 of the Norwegian Freedom of Information Act, Information subject to a 
duty of confidentiality, or Section 21, Exemptions out of regard for national defence and 
security interests, or Section 24 et al.  
 
 
 
 
 
 

 
 

Figure 20 – Agreement on the processing of power-sensitive information 
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Customer insight through interviews of pilot customers 
 
A study, in which summer students conducted interviews of the pilot customers, revealed 
that it would be useful to have one common platform to secure increased user-
friendliness. Integrating the information from OSO’s inCharge app with Elvia’s “My Page” 
means that customers can now access information in one place. This will increase user-
friendliness and simplify access for customers. The study further recommends integrating 
the option to send error messages to customers, for example to avoid errors in the 
operating device not being detected.  
 
The study also recommends providing customers with more information on how they can 
save money using their new heater. This reflects customers’ expressed desire to learn 
more about potential savings and when the heater was disconnected to help the grid. 
 
The figure below shows an outline of a shared information platform on Elvia’s “My 
Page”,h including information that may be relevant. 

 

 
 

Figure 21 – Sketch of information platform 
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9.3 References 
 
 
The list below contains references to relevant projects and documentation that have been 
used in the development of BattFLEX. The list also contains two internal project reports 
that can be requested from project manager Alf Inge Tunheim; see contact information 
in Appendix 9.1. 
 
 

- LEAFS – Integration of Loads and Electric Storage Systems into advanced Flexibility 
Schemes for LV Networks. Austrian Research Promotion Agency, 2019. 
https://energieforschung.at/wp-content/uploads/sites/11/2020/12/leafs-eb-
final.pdf 

 

- UK Power Networks – Flexibility Roadmap, 2019. 
https://smartgrid.ukpowernetworks.co.uk/wp-
content/uploads/2019/11/futuresmart-flexibility-roadmap.pdf 

 

- Theme Consulting – Value of flexibility from electrical storage water heaters, 2021. 
https://thema.no/wp-content/uploads/TE-2020-17-Value-of-flexibility-from-
electrical-storage-water-heaters-corrected-1.pdf 

 

- The KAFFI project, Elvia, updated version spring 2021; Isak Lande. 

 

- BattFlex test report, OSO/Elvia 2022; Stein Arne Riis (OSO), Vegar Dyreng (OSO) 
and Stein Roger Aspmodal (Elvia). 

  
  
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
  
 



page 41 

 
 

 



The Intelligent Distribution of Electricity (IDE) project is a large-scale demonstration project, partly funded 
by Enova through the Norwegian Fund for Climate, Renewable Energy and Energy Transition from 2019 to 
2024. 

The aim of the project is to demonstrate new technologies and digital solutions on a large scale, verify how 
they work, and estimate the usefulness of full-scale implementation in the distribution grid across Norway. 

The project unites six grid companies in Norway in a collective development driven by new technology: 
Elvia, BKK (formerly BKK Nett), Tensio, Norgesnett, Lede and Glitre Nett (formerly Agder Energi Nett). Epos 
Consulting, NTNU are also participating, along with the Norwegian Smartgrid Centre, which is leading the 
project.

https://ide-smartgrids.no/ 




