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LƴǘǊƻŘǳŎǘƛƻƴ 
 

This deliverable D6.2 ς Report on Technology watch is the results of activities implemented in task 6.2 

Technology Watch and business intelligence and reports thus on 2 main domains of activities which 

are the following ones: 

1) Technology Watch: 

A technology watch on the state of the art and emergence of new products, industrial 

development and new projects in the field has been implemented based on a created key words 

list among partners under the lead of WP leader SEZ. 

2) IPR surveys: 

Patent surveys have been implemented by partner SEZ through specialized databases like 

Esp@cenet in order to identify and assess relevant and interesting patents for the project and their 

possible impact on the project results.  

 

The IPR management activities implemented so far during the project aimed at defining precise 

NETfficient project results, the involvement of each partners in these results and the potential way and 

course of action to protect and to exploit the results. The IPR survey (Patent search) aims at identifying 

potential issues around results and at assessing the protectability of the NETfficient results. It is 

important to note that in no way this report provides to partners any άŦǊŜŜŘƻƳ ǘƻ ƻǇŜǊŀǘŜέ ƻǊ ŀǎǎǳǊŜ 

the patentability of a result. This specific assessment and freedom to operate is the responsibility of 

the ƛƴǾƻƭǾŜŘ ǇŀǊǘƴŜǊǎ όǊŜǎǳƭǘǎΩ ƻǿƴŜǊǎύ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŘƛǎŎǳǎǎŜŘ ǿƛǘƘ ŀƴ ŜȄǇŜǊǘ ƛƴ ǘƘŜ ŦƛŜƭŘ ǎǳŎƘ ŀǎ ŀ 

patent attorney. Further the deliverable can be seen as a supporting document in order to raise 

awareness among the issue of IPR and support partners organizations own IPR department. 

The methodology implemented for the IPR survey was the following:  

1. All IPR related efforts and information necessary from the first 18 months of the project 

were gathered and compiled in this document. 

2. The keyword list was created and revised collaboratively with all project partners according 

to the implementation steps within the project to implement the patent search. 

3. A patent search was performed on Esp@cenet with the updated list of keywords. 

4. The results obtained through the patent search are currently analysed by the respective 

partners to screen the most relevant patents and families for each result and then for the 

project Ą ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǇŀǊǘƴŜǊΩǎ ǇŀǘŜƴǘ ǊŜǾƛŜǿ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ƛƴ an updated version in the 

context of D6.4 (Roadmap towards exploitation of project results) in M36. 

The deliverable D6.2 - Technology watch provides an overview on the IPR foreseen for the 

exploitable results defined for the NETfficient, including an overview of the first patent search and 

of so far screened state-of the art technology (products and services).  
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5ŜǾƛŀǘƛƻƴǎ 
 

This deliverable D6.2 ς IPR and Technology watch was initially planned to be delivered in M18. A first 

list of exploitable results was drafted during the first Exploitation Workshops in the M6 Partner 

meeting in June 2015, compiled in an internal report for the NETfficient consortium for August 2015 

and revised in the 2nd Exploitation Workshop during the M12 partner meeting in January 2016. An 

unforeseen lack of resources at SEZ due to an accident of the designated co-worker, the patent search 

could not be finalized until mid of July 2016.  

As already indicated within the introduction the results obtained through the patent search are 

currently analyzed by the respective ŜȄǇŜǊǘǎ ŀƳƻƴƎǎǘ ǘƘŜ ǇŀǊǘƴŜǊǎΩ ƻǊƎŀƴƛǎŀǘƛƻƴǎ and are therefore 

not yet available in this version of the deliverable. Although not indicated in the Description of Action 

(DoA), SEZ will compile a 2nd edition of D6.2 including a list of the most relevant patents and its 

assessment in M36 as part of D6.4. Further the list of Exploitable results and an update will be included 

as well due to the fact that the list of ERs will be updated in the 3rd exploitation workshop in M18 and 

again during a 4th exploitation workshop, envisaged for the period M24-30.  
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1. 5ŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎȅ 

This first chapter will give an introduction on the different protection means as well as their definition 

and will explain the methodology how the necessary information was gathered. 

 

1.1 IPR definitions 

Various types of instruments are existing which may be considered for protecting IP. Depending of the 

nature of the IP to be protected and of the objectives of the IP owner, the IP protection instruments 

could be the following: 

¶ patents 

¶ utility models 

¶ industrial designs 

¶ copyright in literary works 

¶ geographical indications 

¶ trade and service marks 

¶ new plant varieties 

¶ trade secrets  
 

The most relevant IP protection instruments for NETfficient exploitable results 1are the following: 

¶ patents 

¶ utility models 

¶ industrial design 

¶ copyright (in literary works or software) 

¶ trade secrets  
 
 

Patents2 

ά! ǇŀǘŜƴǘ ƛǎ ŀƴ ŜȄŎƭǳǎƛǾŜ ǊƛƎƘǘ ƎǊŀƴǘŜŘ ŦƻǊ ŀƴ ƛƴǾŜƴǘƛƻƴΣ ǿƘƛŎƘ ƛǎ ŀ ǇǊƻŘǳŎǘ ƻǊ ŀ ǇǊƻŎŜǎǎ ǘƘŀǘ ǇǊƻǾƛŘŜǎ 

a new way of doing something, or offers a new technical solution to a problem. 

The protection is granted for a limited period, usually 20 years (as stipulated in the TRIPS agreement). 

The patent is a title of ownership. 

Patent protection means that the invention cannot be made, used, distributed or sold on a commercial 

scale without the patent owner's consent. These patent rights are usually enforced in a court, which 

in most systems holds the authority to stop patent infringement. 

Conversely, a court can also declare a patent invalid where it is successfully challenged by a third party. 

On registration and the grant of rights, annual fees are charged by the relevant authorities to maintain 

them. 

A patent does not give its owner the positive right to use the patented invention. Third parties may 

have to be requested. A patent owner has the right to decide who may or may not use the patented 

                                                           
1   Status after 2nd exploitation workshop in M12 
2 Guidelines on Developing Intellectual Property Policy for Universities and R&D Organizations - WORLD INTELLECTUAL PROPERTY 

ORGANIZATION 
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invention throughout the period during which the invention is protected. The patent owner may give 

permission to other parties, or license them, to use the invention on mutually agreed terms. The owner 

may also sell the right to the invention to someone, who then becomes the new owner of the patent. 

Patents are granted only country by country, some regionally, and may also be used in non-patented 

territories. Once a patent expires, the protection ends, and the invention becomes part of the public 

domain, in the sense that the owner no longer holds exclusive rights in it, and it becomes available for 

ŎƻƳƳŜǊŎƛŀƭ ŜȄǇƭƻƛǘŀǘƛƻƴΣ ŦǊŜŜ ƻŦ ŎƘŀǊƎŜΣ ōȅ ƻǘƘŜǊǎΦέ 

 

Utility Models3 

άLƴ ƎŜƴŜǊŀƭ ǘŜǊƳǎΣ ŀ ǳǘƛƭƛǘȅ ƳƻŘŜƭ ƛǎ ŀƴ ƛƴǾŜƴǘƛƻƴ ǘƘŀǘ ŘƻŜǎ ƴƻǘ ƳŜŜǘ ŀƭƭ the requirements of 

patentability but has an industrial use. The inclusion of utility models into the intellectual property 

system in some countries has the primary objective of nurturing the rapidly evolution of indigenous 

innovativeness, particularly in small and medium-ǎŎŀƭŜ ŜƴǘŜǊǇǊƛǎŜǎ ŀƴŘ ŀƳƻƴƎ ǇǊƛǾŀǘŜ ǇŜǊǎƻƴǎΦέ 

 

Industrial design4 

ά!ƴ ƛƴŘǳǎǘǊƛŀƭ ŘŜǎƛƎƴ ƛǎ ǘƘŜ ƻǊƴŀƳŜƴǘŀƭ ƻǊ ŀŜǎǘƘŜǘƛŎ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ŀƴ ŀǊǘƛŎƭŜΦ ¢ƘŜ ŘŜǎƛƎƴ Ƴŀȅ Ŏƻƴǎƛǎǘ 

of three dimensional features of the article, such as its shape or surface, or of two dimensional features 

such as patterns, lines or color. Industrial designs are embodied in a wide variety of products of 

industry and handicraft, from technical and medical instruments to watches, jewelry and other luxury 

items, from household ware and electrical appliances to vehicles and architectural structures and from 

textile designs to leisure goods. 

To be protected under most national laws, an industrial design must appeal to the eye. This means 

that it is primarily of an aesthetic nature, and does not protect any technical features of the article. 

Industrial designs are what make an article attractive and appealing and thereby add to its commercial 

value and increase its marketability. When an industrial design is protected, the owner -the person or 

entity that has registered the design - is assured of an exclusive right against unauthorized copying or 

imitation of the design by third parties, and in some countries (like in the European Union), is even 

protected in an absolute sense, like a patent against unauthorized use by others. Industrial designs can 

be relatively simple and inexpensive to develop, and they are easily accessible to small and medium 

sized enterprises as well as to craftsmen, in both industrialized and developing countries. In most 

countries an industrial design must be registered in order to qualify for protection under industrial 

design law. The duration of protection varies from country to country and may be as long as 25 years 

όƭƛƪŜ ƛƴ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴύΦέ 

 

Copyright5 

ά/ƻǇȅǊƛƎƘǘ ƛǎ ŀ ƭŜƎŀƭ ǘŜǊƳ ŘŜǎŎǊƛōƛƴƎ ǊƛƎƘǘǎ ƎƛǾŜƴ ǘƻ ŎǊŜŀǘƻǊǎ ŦƻǊ ǘƘŜƛǊ ƭƛǘŜǊŀǊȅ ŀƴŘ ŀǊǘƛǎǘƛŎ ǿƻǊƪǎΦ ¢ƘŜ 

kinds of work covered by copyright include literary works, such as novels, poems, plays, reference 

works, newspapers, computer programs, databases, films, musical compositions and choreography, 

                                                           
3, 4, 5 Guidelines on Developing Intellectual Property Policy for Universities and R&D Organizations - WORLD INTELLECTUAL PROPERTY 

ORGANIZATION 
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artistic works such as paintings, drawings, photographs and sculpture, architectural works, 

advertisements, maps and technical drawings. 

The creators of original works protected by copyright, and their heirs, have certain basic rights, i.e. the 

exclusive right to use or authorize others to use the work on agreed terms. They can prohibit or 

authorize: 

¶ its reproduction in various forms, including printed publication or sound recording; 

¶ its public performance, as in the case of a play or musical work; 

¶ its recording, for example on compact disc, cassette, or videotape; 

¶ its broadcasting, whether by radio, cable or satellite; 

¶ its translation into other languages, or its adaptation, such as that of a novel into a screenplay. 

Many creative works protected by copyright require mass distribution and communication, and 

financial investment for that dissemination to take place (as in the case of publications and computer 

programs), so universities and R&D institutions that create an intellectual property system more often 

than not need to sell the rights in their works to individuals or companies better placed to market the 

works in return for payment. Copyright protection also includes moral rights, including the right to 

claim authorship of a work, and the right to oppose changes to it that could harm the creator's 

reputation. The creator - or the owner of the copyright in a work - can enforce rights administratively 

and in the courts, by inspection of premises for evidence of production or possession of illegally made 

άǇƛǊŀǘŜŘέ ƎƻƻŘǎ ǊŜƭŀǘŜŘ ǘƻ ǇǊƻǘŜŎǘed works. The owner may obtain court orders to stop such activities, 

ŀǎ ǿŜƭƭ ŀǎ ǎŜŜƪ ŘŀƳŀƎŜǎ ŦƻǊ ƭƻǎǎ ƻŦ ŦƛƴŀƴŎƛŀƭ ǊŜǿŀǊŘǎ ŀƴŘ ǊŜŎƻƎƴƛǘƛƻƴΦέ 

 

Software IPR 

ά{ƻŦǘǿŀǊŜέ ǇŀǘŜƴǘǎ 

Patentability of software as well as business methods is a well established fact in the US. However, the 

situation is rather unclear in Europe. 

As mentioned before, although according to the TRIPS Agreement, patents should be available for any 

invention in all fields of technology4, in Europe the European Patent Convention (EPC) emitted by the 

European Patent Office, which governs the rules of intellectual property for the European area, states 

ǘƘŀǘ ŎƻƳǇǳǘŜǊ ǇǊƻƎǊŀƳƳŜǎ άŀǎ ǎǳŎƘέ Ŏŀƴƴƻǘ ōŜ ǇŀǘŜƴǘŀōƭŜ5. The exclusion is also extendable to things 

that are integral parts of the programme as well as to the applications of the programme (data 

processing, algorithms, and business methods). The problem is even more complex as the EPC let the 

door of patentability to άŎƻƳǇǳǘŜǊ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴǾŜƴǘƛƻƴǎέ ƻǇŜƴŜŘ ǇǊƻǾƛŘŜŘ ǘƘŜȅ ƘŀǾŜ ŀ ǘŜŎƘƴƛŎŀƭ 

character or provide a further technical effect6. 

 

Software copyright 

If the patent is not accessible to software, this does not mean that these ones are not protectable. The 

World Intellectual Property Organisation (WIPO) Copyright Treaty (1996), which governs international 

laws and reglementations for intellectual property, ensures that computer programs and any 

                                                           
4 Article 27(1) of the TRIPS Agreement 
5 Article 52(2) and (3) of the European Patent Convention 
6 Patents for software?, European Patent Office 2009 
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associated design material are protected as literary works within the sense of the Berne Convention 

for the Protection of Literary and Artistic Works7. This is also the case in Europe according to the 

Council Directive 91/250/EEC and the most recent one Directive 2009/24/EC on the legal protection of 

computer programs.  

This copyright protection is not totally different from the other sorts of copyrights. Software copyright 

means that it is unlawful for anyone else than the owner of the rights to use, copy, modify or distribute 

the software (computer program) without prior consent of the owner. This copyright protection is 

automatic (does not require registration) 

 

Software Licenses 

A software license is a legal instrument (usually by way of contract law) governing the usage or 

redistribution of software. A typical software license grants an end-user permission to use one or more 

copies of software in ways where such a use would otherwise constitute copyright infringement of the 

software owner's exclusive rights (both economic and moral rights) under copyright law. 

Generally, software licenses can fall into 2 categories: 

¶ Proprietary licenses 

¶ Free and open source licenses 

 

 

Trade Secrets8 

ά¢ǊŀŘŜ ǎŜŎǊŜǘǎ Ŏƻƴǎƛǎǘ ƻŦ ŎƻƴŦƛŘŜƴǘƛŀƭ ŘŀǘŀΣ ƛƴŦƻǊƳŀǘƛƻƴ ƻǊ ŎƻƳǇƛƭŀǘƛƻƴǎ ǳǎŜŘ ƛƴ ǊŜǎŜŀǊŎƘΣ ōǳǎƛƴŜǎǎΣ 

commerce or industry. Universities and R&D institutions, government agencies, business entities and 

individuals may own and use trade secrets. The information may include confidential scientific and 

technical data and business, commercial or financial information not publicly known that is useful to 

an enterprise and confers competitive advantage on one having a right to use it. The secrecy of the 

information must be maintained to conserve its trade secret status. 

Trade secret information may be disclosed or shared under the terms of a confidentiality agreement. 

Confidential information may be created in sponsored research projects. In that case the sponsor will 

generally require the university or R&D institution and the creator to preserve the secrecy of the 

information. Trade secrets in the form of know-how may be vital to the working of patented inventions 

and other innovations. Trade secret information may have considerable value by itself or in 

conjunction with other forms of intellectual property. 

A familiar example of a trade secret is the formula for Coca-Cola. If the formula had been patented, it 

would no longer be a secret, as patent law requires public disclosure of the invention. Anyone who 

independently and legitimately discovers the secret of the Coca-Cola formula can use that discovery, 

and the Coca-Cola Company would have no legal means of stopping them. 

                                                           
7  Article 4 of the WIPO Copyright Treaty, also provided by the Article 10(1) of the TRIPS Agreement 
8 Guidelines on Developing Intellectual Property Policy for Universities and R&D Organizations - WORLD INTELLECTUAL PROPERTY 

ORGANIZATION 
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Some universities, however, may have reservations regarding trade secrets protection, arguing that it 

is hard to reconcile with openness in knowledge sharing, which is part of the ŀŎŀŘŜƳƛŎ ƳƛǎǎƛƻƴΦέ 

 

1.2 Methodology 

This section presents the methodology applied to attain the results of the present Technology watch 

report, based on the definition of results or patent survey site. It will thus clearly outline the path 

followed and the underlying motivation: identification of project relevant patents, competing 

technologies, similar projects or products in order to produce a credible exploitation roadmap. 

The IPR management activities such as IPR surveys and IPR workshops implemented during the project 

aimed at concretely defining project results, the involvement of each partner and the potential (and 

most suitable) way to protect and exploit the results.  

The IPR survey (Patent search) implemented aims at identifying potential issues around results and at 

assessing the protectability of the NETfficient results. 

Path followed 

The methodology (Figure 1) is based on 3 main blocks, which was implemented step-wise:  

1. All IPR related efforts and information were gathered during the project  
2. The keyword list used for the patent search was revised based on the identification of the 

Foreground/Results generated  
3. A patent classification search on Esp@cenet was performed with the updated keywords  

 

 

Figure 1: IPR strategy within NETfficient 

 

The identification of the Foreground/Results generated by the project partners as well as the 

ǇŀǊǘƴŜǊǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ŜȄǇƭƻƛǘŀǘƛƻƴ ǿŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ ƳŜŀƴ ƻŦ 9ȄǇƭƻƛǘŀǘƛƻƴ ǎŜƳƛƴŀǊǎΣ ǿƘƛŎƘ 

followed the following methodology: 

1. All efforts and information were gathered during the project  
2. A first list of the Foreground/Results generated by partners was set with the help of the 

Description of Work, and was then actualised directly by partners through the exploitation and 
IPR workshops 
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3. For each result identified, the relevance for each partner in terms of exploitation was assessed 
in a form of a workshop 

4. Interests of all partners on all Foreground/results are summarised in a common document 
(excel table) made available to all partners, in order to make things transparent. 

 

Expected output for partners 

¶ Outline potential results to be exploited 

¶ Interpret exploitation claims 

¶ Keywords for technology watch which could be also used by partners for further analysis 

¶ Information on relevant patent and patent families according to project results 

¶ /ƻǊǊŜƭŀǘƛƻƴ ǘƻ ǇŀǊǘƴŜǊǎΩ ŎƻƳƳƻƴ ƛƴǘŜǊŜǎǘ ƛƴ ǊŜǎǳƭǘǎ 

¶ Raise awareness and possibly identify points of conflicts and need for (bi-lateral/multi-lateral) 
agreements 
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2. LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǇǊƻƧŜŎǘ ǊŜǎǳƭǘǎΣ Lt Ŧƭƻǿǎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƳŜŀƴǎΥ 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ 9ȄǇƭƻƛǘŀǘƛƻƴ ǎŜƳƛƴŀǊǎ 

2.1 Methodology 

A comprehensive and well-structured IPR management inside and outside the consortium towards a 

good exploitation of results (task 6.2. up to 6.5) is a mandatory prerequisite for a collaboration project 

like NETfficient. Furthermore, for smooth project operation and exploitation the information on 

Background and foreseeable Foreground needs to be respected in concordance with the rules defined 

in the Consortium Agreement (CA). 

Objective of the workshops: The identification of individual Background and Foreground knowledge, 

identification and phrasing of commercially exploitable results and of the IP flow related to exploitation 

ambitions (ownership, co-ownership, access claims etc.). Further, first ideas are gathered on business 

development strategies which, among other issues, comprises the identification of suitable business 

models, financing and commercialization opportunities.  

The Exploitation seminars are organized and implemented in the frame of partner meetings by partner 

SEZ with ǇŀǊǘƴŜǊΩǎ ǎǳǇǇƻǊǘ to:  

1. Identify the Background and Foreground of each partner for each ǊŜǎǳƭǘ όǇŀǊǘƴŜǊǎΩ 
contribution); 

2. Determine the generated project results of each consortium partner; 

3. Identify the most interesting and marketable results to be exploited by individual partners; 

4. Determine exploitation claims of each partners on project results; 

5. Describe individual exploitation paths and protection means for each partner;  

6. Identify owners and users of results and define issues like access rights; 

7. Assuring a successful technology and knowledge transfer between academic and industrial 

partners; 

8. First ideas gathered on roadmap towards exploitation and market deployment. 

In total 4 exploitation seminars are planned to be held during the runtime of the NETfficient project. 

When the deliverable 6.2 was finalized 3 out of 4 exploitations workshops have been held already. 

¶ 1st Exploitation seminar during the 6 month partner meeting on the island Borkum, Germany 
(25ς 26 June 2015). 

¶ 2nd Exploitation seminar during the 12 months partner meeting in Wiehl, Germany (20ς 21 
January 2016). 

¶ 3rd Exploitation seminar took place during the M18 partner meeting in Cagliari, Sardinia, Italy 
(14-15 June 2016). 

¶ And a final Exploitation seminar is planned for the finalization of D6.4 (due M36) during the 
M30 partner meeting (June 2017, time and place tbd).  

Partner SEZ has generated over the years vast portfolio and experience in the area of technology 

transfer, exploitation and IPR management. Therefore SEZ has developed a methodology (see figure 

below) where each exploitation seminar aims at guiding the NETfficient partners on the way to raise 

awareness on the topic of IPR, define results and results future exploitation. 
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Figure 2: Overview of methodology developed and applied by SEZ describing the workshop procedure 

a) Exploitation and IPR Workshop I ς Content and issues approached: 

¶ Round table to collect ǇŀǊǘƴŜǊǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ Ǝƻŀƭǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ; 

¶ Introduction to necessity of exploitation and IPR; 

¶ Introduction and explanation of methodology, terminology and key aspects in IP in 
Horizon2020 (definition of Background, Foreground, Exploitable results etc.); 

¶ Presentation about IPR issues and Exploitation procedure: reminder on protection means, 
exploitation of a result, general rules about ownership and access rights; 

¶ Practical work session with all partners on the definition of project results, Background and 
Foreground definition and linkage to results and first thoughts on exploitability.  

Results of the first Workshops have been collected and compiled by partner SEZ and resulted in a list 

and an exploitation matrix and include the following (excel files): 

V List of background and foreground knowledge created (36 background and 26 foreground 
items); 

V First assessment of the possible protection means to be applied; 
V Partners were sensitized for the EC request to determine a valid business model and deliver a 

sound business plan (in the context of ESCO generation) by the end of the project. 

b) Exploitation and IPR Workshop II ς Content and issues approached: 

¶ Follow-up and revision on the main definitions: Background, Foreground, exploitation, 
exploitable results (ER), IP protection means and rules 

¶ Practical exercises for: 
o Revision of the project results list; 
o First list of exploitable results has been drafted (19 exploitable results);  
o First assessment of the involved partners in development and which one will be 

interested to exploit the results;  
o First estimation on Technology Readiness Levels  
o Identification of partners exploitation claims (MULO) and possible protection means 

(ownership and access rights); 
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Results and outcomes of this second Workshop have been implemented by partner SEZ and include: 

V Validation ƻƴ ǇǊƻƧŜŎǘΩǎ ǊŜǎǳƭǘǎ ƭƛǎǘ; 
V Assessment of partners having Background (B) and Foreground (F) on each result; 
V List of exploitable results drafted (19 exploitable results) 
V Distinguishing exploitable results: relevance to commercial exploitation vs. scientific 

exploitation; 
V Elaborated list of the exploitable results with respect to exploitation claims: M, U, L, O 

M: Manufacturing and selling them (direct commercialization) 
U: Using them internally (indirect commercialization, research, publication, new project) 
L: Licensing them to 3rd parties  
hΥ tǊƻǾƛŘƛƴƎ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ ŎƻƴǎǳƭǘŀƴŎȅΣ ǘǊŀƛƴƛƴƎǎΣ ŜǘŎΦΧ  

 

c) Exploitation and IPR Workshop III ς Content and issues approached: 

¶ Revision and update of list of Exploitable Result and claims; 

¶ Estimation of TRL for each ER (status quo in M18 and desired TRL in M48); 

¶ Results characterization ƛƴǘǊƻŘǳŎŜŘ όōȅ ƳŜŀƴǎ ƻŦ άǊŜǎǳƭǘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǎƘŜŜǘέύΣ which 
comprises among others briefly: 

o Type of result (product, process, ƳŜǘƘƻŘΣ ǎŜǊǾƛŎŜΣ ƪƴƻǿƭŜŘƎŜΣ ǎǘŀƴŘŀǊŘΧύ 
o Benefits (customers, exploiting partners, public, etc.)  
o Time to market 
o Investments costs 
o Markets (competition, price, volumes, etc. ...) 
o Protection and IPR issues (outside the consortium) 

 
The respective άresult ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǎƘŜŜǘǎέ ŀǊŜ ŎǳǊǊŜntly being drafted and will be part of the 

άŜȄǇƭƻƛǘŀǘƛƻƴ ŀǳŘƛǘ ǘŜƳǇƭŀǘŜέ ǇǊƻǾƛŘŜŘ ōȅ {9½ όǎŜŜ ōŜƭƻǿύΦ 

Important points to note: 

After each workshop, the information was compiled, analyzed and summarized (in form of several 
excel sheets) by SEZ. For each workshop, it was and is necessary to prepare the workshop in advance 
in order to guide the partners in a good and purposeful manner and to organize the workshop content 
in accordance with the project developments. Here, the methodology of SEZ is constantly adapted and 
advanced tailored to the individual needs of the project in the respective project phase.  
 

Next steps: 

An important step linked to the definition of ownership and Access Rights to results will be approached 
in a 4th workshop together with the further characterization of the results:  

¶ Identification and definition of ownership;  

¶ Characterization of access rights; 

¶ Presentation on rules & conditions to get access to ERs 
 

In accordance with tasks 6.4 and 6.5, the exploitable results have to be developed more precisely in 

order to prepare the exploitation plan and the characterization process for each result and partner 

involved will be implemented. In order to obtain all required information characterizing each 

exploitable result, partners will be asked to provide an άŜȄǇƭƻƛǘŀǘƛƻƴ ŀǳŘƛǘέ ōȅ ƳŜŀƴǎ ƻŦ a specificly 

designed template, developed by SEZ in order to collect the following data for each exploitable result: 

Á Information on the exploitable result: 
Á Type of result (product, process, method, service, etc.); 
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Á Development status TRL; 
Á Identification and description of innovative aspects and assessment of potential 

impact; 
Á Participating partners. 

 
Á Market specific aspects and considerations: 

Á Target market / segments  
Á Potential market (size), cost/price structure; 
Á Customer profiles and purchase decision analysis; 
Á Competitor analysis and competing technologies; 
Á First description and evaluation of possible business model. 

 
Á Aspects on business development strategies: 

Á OPEX, CAPEX; P&L;  
Á Sales and Marketing, incl. time to market; 
Á Protection and IPR issues (inside and outside consortium). 

These templates will be updated by the project partners on regular basis during the projectΩs runtime 

in order to serve a solid basis for implementing a comprehensive roadmap towards exploitation of 

the project results and proposition of a business model/plan for the ESCO.  

 

2.2 Definition of project results 

Within the frame of the task 6.н άTechnology watch ŀƴŘ ōǳǎƛƴŜǎǎ ƛƴǘŜƭƭƛƎŜƴŎŜέΣ task 6.3 

άManagement of IP: IPR exploitation workshops and development of exploitation strategiesέ and 

task 6.п άwƻŀŘƳŀǇ ǘƻǿŀǊŘǎ ŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ǊŜǎǳƭǘǎέ, a list of exploitable results has been defined9. For 

this Technology Watch report, the last version of the exploitable results list from June 2016 after the 

3nd Exploitation Workshop from M18 will be presented. As already indicated and explained in the 

Introduction, a second version of the data in D6.2 will be issued in M36 with an updated list of 

exploitable results, the patent analysis and the technology watch. 

First list of the Exploitable results: 
Currently the list comprises 19 Exploitable results with information on the name, main partner, first 

estimation on the exploitation claim etc.  

Nr Exploitable result   Individual Foreground item Lead 

1 LV EMP 

LV AMP   

43 EMS LV users portal AYESA 

1 Storage Energy Management Platform for ESCOs AYESA 

5 Historical Database AYESA 

6 SQL Database / LDAD (users & Passwords) AYESA 

47 LDAD (Users&Password) AYESA 

21 Energy Management System (LV architecture) VES 

2 Forecasted optimal based EMS 
Forecasted optimal based EMS   

44 optimal control algorithm forecast based UNICA 

                                                           
9 Stand: December 2015 after 2nd Exploitation Workshop on 15th of December 2015 
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22 
(Method/Software) Energy Management System 

for HESS 
UNICA 

42 Li-Ion batteries and ultracaps usage in homes   

45 Li-Ion batteries and ultracaps usage in buildings WINI 

3 Buildings energy management 

Buildings energy management   

4 
Improved Building Management System with 
Storage solution management 

AYESA 

6 SQL Database / LDAD (users & Passwords) AYESA 

42 Li-Ion batteries and ultracaps usage in homes   

45 Li-Ion batteries and ultracaps usage in buildings WINI 

4 
Independant public lighting 

solution 

Independant public lighting solution   

8 
Street lighting control with PV and storage decices SE 

11 
Public lighting independant platform with 
communication possibilities 

WINI 

3 
Solution for public lighting management with zero 
energy consumption 

AYESA 

5 
Home and buildings system 
with PV and storage devices 
including heating systems 

7 

Home and buildings system with PV and storage 
devices including heating systems 

SE 

6 

HESS design 
 
 
 
 
 

HESS design   

16 HESS Use case benchmarking FRAU 

17 Modelling HESS System FRAU 

9 HESS System (LV/MV, homes/buildings)   

10 WINI 

49 
EMS Balance Energy between different storage 
technologies 

WINI 

7 
Battery management System 
(modular BMS for large scale ESS) 20 

Battery management System (modular BMS for 
large scale ESS) 

PTS 

8 
Energy forecasting and 

database 

Energy forecasting and database   

23 Energy forecasting web service CRS4 

5 Historical Database AYESA 

9 
second life batteries energy 

storage system 41 second life batteries energy storage system 

WF1 

10 Solar energy convertion power 

Solar energy convertion power   

39 Residential energy storage based on Hydrogen VES 

40 Residential heating based on H2 technology VES 

11 inverters 
12 4kW inverter WINI 

13 20kW inverter WINI 

12 

Solution for Distribution 
Management System (DMS) 
focused on grid security and 
distributed energy storage 
management by the DSO 2 

Solution for Distribution Management System 
(DMS) focused on grid security and distributed 
energy storage management by the DSO 

AYESA 

13 Temperature management for aquarium, CHP and pool 
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Temperature managemtn for 
aquarium, CHP and pools 

46 heat management for aquarium CHP and pools AYESA 

50 Aquarium heat and cooling system BRK 

14 LCA & LCC 

LCA & LCC   

25 

 LCA and LCC of energy storage and distribution  

IVF 

48 
Environmental product declaration for 
components 

IVF 

15 ESCO 26 ESCO Business Model(s) SEZ 

16 
Power Electronic Design < 1000 

kW 14 
Power Electronic Design < 1000 kW Frau 

17 SiliconCarbid Knowledge <150 kW 
15 

SiliconCarbid Knowledge <150 kW FRAU 

18 Knowledge of Storage market 
19 

Knowledge of Storage market FRAU 

19 
guidelines & feasibility 

assessment in cities 24 
guidelines & feasibility assessment in cities SANT 

Table 1: List of exploitable results (state June 2016) 

 

Next steps: 

¶ Verification of exploitable results and expected TRLs as well as exploitation and access claims by 
partners in the final Exploitation Workshops (M30); 

¶ Joint idea gathering for the roadmap towards exploitation (will result in D6.4); 

¶ Preparation of exploitation audit template. 
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3. tŀǘŜƴǘ ǎŜŀǊŎƘ 

The patent search within NETfficient and an in-depth analysis of the results is an important building 

block in the evolvement and implementation of the project. First, it allows a view on state-of-the-art 

technology and second it allows anticipating technological trends of the future. Therefore patents are 

a valuable source because it might have some influence on the project developments and decisions. 

 

3.1 Methodology 

The methodology used for the patent search (Figure 3) is based on 4 main tasks, which were 

implemented step-wise:  

1. According to the different Foreground identified (47 have been defined) keywords have been 
defined by the project partners 

2. The keyword list used for the patent search was completed and revised by all project partners 
and then by partner SEZ in order to enable a far-reaching search on the one hand, but on the 
other hand a very specific search due to the high number of exact keywords. Partner SEZ 
formulated the keywords according to Esp@cenet standards for the search (use of truncations, 
synonyms and Boolean operators) 

3. A patent search on Esp@cenet was performed with the final list keywords by partner SEZ. 
4. The analysis of patents resulted from the search are currently analyzed by the partners. 

 

 

Figure 3: IPR strategy within NETfficient 

The main expectations from the performed patent searches are the following: 

¶ Identify relevant patents corresponding to the actual list of exploitable results 10 in NETfficient; 

¶ Raise partners awareness and give an insight to the partners in technologies already existing 

or competing; 

¶ Try to avoid any patent infringement (without assuring any Freedom to Operate to the 

partners); 

¶ Have an overview of the general activity existing in the scope of NETfficient developments. 

Simple, "naïve" keyword searches have very limited effectiveness. Therefore SEZ decided to implement 

a specific method (Figure 3) in order to receive a comprehensive overview on existing patents. 

Applicants frequently use broad concepts instead of intuitive keywords to describe their inventions, 

either to broaden the scope of the patent or to deliberately make it harder to find. One way of 

circumventing the problems with keywords is to use the Cooperative Patent Classification (CPC) 

instead. Patent examiners indeed classify each patent document into one or more technology classes, 

                                                           
10 Status: June 2016  
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which can be searched for in databases. Furthermore, CPC has a hierarchical structure which consists 

of sections, classes, subclasses, groups and subgroups. Therefore it allows both, very broad and also 

very detailed searches. 

Consequently, a classification symbol search offers an advantage over a simple keyword search in that 

ƛǘ ǿƛƭƭ ǊŜǘǳǊƴ ƳƻǊŜ ǊŜƭŜǾŀƴǘ ŘƻŎǳƳŜƴǘǎΦ hƴ ǘƘŜ 9ǳǊƻǇŜŀƴ ǇŀǘŜƴǘ ŘŀǘŀōŀǎŜ ά9ǎǇϪŎŜƴŜǘέ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ 

to perform a patent classification search. Since the 1st January 2013, the European Patent Office uses 

Cooperative Patent Classification (CPC) system, to classify patent applications. The CPC is a bilateral 

system which has been jointly developed by the European Patent Office and the United States Patent 

and Trademark Office. It combines the best classification practices of the two offices.  

Cooperative Patent Classification (CPC) description 

The highest level in the CPC hierarchical system is the section, represented by the letters A to H + Y. 

¶ A: Human Necessities 

¶ B: Performing Operations; Transporting 

¶ C: Chemistry; Metallurgy 

¶ D: Textiles; Paper 

¶ E: Fixed Constructions 

¶ F: Mechanical Engineering; Lighting; Heating; Weapons; Blasting Engines or Pumps 

¶ G: Physics 

¶ H: Electricity 

¶ Y: General tagging of new technological developments; general tagging of cross-sectional 

technologies spanning over several sections of the IPC; technical subjects covered by former 

USPC cross-reference art collections [XRACs] and digests. 

With regard to NETfficient most likely relevant patents occur in the sections ά.έΣ άFέΣ άGέΣ άIέΣ ά̧ έΣ 

although the other sections have been taken into consideration as well. A more detailed analysis will 

follow. 

The CPC sections contain then further subdivisions into classes and groups. 

The classification becomes more detailed with each subdivision. 

¶ First level: composed of 9 sections (A-H+Y) (called Level 1 in this report) 

¶ Second level: the sections are subdivided into classes which are named with figures, (called 
Level 2 in this report) 

¶ Third Level: the classes are subdivided into subclasses which are named with letters, (called 
Level 3 in this report) 

¶ Fourth Level: the subclasses are divided into groups which are named with figures, (called Level 
4 in this report) 

¶ Fifth Level: The groups are divided into subgroups which are also named with figures (not 
analysed in this report) 
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For instance, the format of classification symbols can be the following: A63C5/03 

¶ A Section >> Level 1 

¶ 63 Class >> Level 2 

¶ C Subclass >> Level 3 

¶ 5/ Group >> Level 4 

¶ 03 Subgroup >> Level 5 
A CPC classification is usually allocated to patent applications within eight months of their publication. 

¢ƘŜ ǇŀǘŜƴǘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎŜŀǊŎƘ Ƙŀǎ ōŜŜƴ Ǌǳƴ ƻƴ ά9ǎǇϪŎŜƴŜǘέ όhttp://worldwide.espacenet.com/ ), 

the worldwide patent database of the European Patent Office. 

The results were generated by using several criteria: 

 -¢ƘŜ ǎŜŀǊŎƘ ǿŀǎ ŘƻƴŜ ǳƴŘŜǊ ǘƘŜ Ƴŀǎƪ ά/ƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎŜŀǊŎƘέ 

 -YŜȅǿƻǊŘǎ ǿŜǊŜ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ ŦƛŜƭŘ άCƛƴŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ƪŜȅǿƻǊŘǎέ 

 

This search provides a list of CPC classification relevant for the keyword used.  

When performing a patent classification search on Esp@cenet, the results provided by this database 

are indicated at the level 5 of the CPC classification and are limited to the 10 most relevant families 

per keyword. 

The second step of the search has been to combine the keywords with each respective CPC 

classification in order to determine precisely the number of patents corresponding to these keywords 

in each CPC family of patents.  

The results were generated as following: 

¶ The CPC classification of interest was selected by ticking the box 

¶ ¢ƘŜ ƴŀƳŜ ƻŦ ǘƘŜ /t/ ǇŀǘŜƴǘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿŀǎ ŎƻǇƛŜŘ ƛƴ ǘƘŜ ά!ŘǾŀƴŎŜŘ ǎŜŀǊŎƘέ ŦƻǊƳ 

¶ ¢ƘŜ ǎŜƭŜŎǘŜŘ ǇŀǘŜƴǘ ŘŀǘŀōŀǎŜ ǿŀǎ ά²ƻǊƭŘǿƛŘŜέ 

¶ ¢ƘŜ ƪŜȅǿƻǊŘǎ ǿŜǊŜ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ ŦƛŜƭŘ άǿƻǊŘǎ ƛƴ ǘƛǘƭŜ ƻǊ ŀōǎǘǊŀŎǘέ 

¶ Patents before the year 2006 have not been taken into consideration which means that the 

patent search covers a period of max. 10 years 

The search has been performed for each keyword collected, but only the ones for the most relevant 

keywords identified are shown. 

 

3.2 Keywords used 

Based on the exploitable results identified by the partners within the task 6.2, the following keywords 

were defined: 

 

 

http://worldwide.espacenet.com/


  
D6.2 ς Report on Technology Watch 

 Version 1.2 

 

© NETfficient consortium   Page | 21 
Confidential document 

LV AMP 
Forecasted 
optimal based 
EMS 

Buildings 
energy 
management 

Independant 
public lighting 
solution 

Home and 
buildings 
system with 
PV and 
storage 
devices 
including 
heating 
systems 

HESS 
design 

Battery 
managemen
t System 
(modular 
BMS for 
large scale 
ESS) 

Energy 
forecastin
g and 
database 

second life 
batteries 
energy 
storage 
system 

Solar 
energy 
convertio
n power 

4kW 
inverte
r 

20kW 
inverte
r 

Solution for 
Distribution 
Managemen
t System 
(DMS) 
focused on 
grid security 
and 
distributed 
energy 
storage 
managemen
t by the DSO 

Temperatur
e 
managemen
t for 
aquarium, 
CHP and 
pool 

Power 
Electroni
c Design 
< 1000 
kW 

SiliconCarbi
d 
Knowledge 
<150 kW 

LC
A 
& 
LC
C 

ESCO 
Busines
s 
Model(s
) 

Knowledg
e of 
Storage 
market 

guidelines 
& 
feasibility 
assessmen
t in cities 

storage 
energy 
management 
platform 
 

energy 
management 
system and 
control 
(strategies OR 
software) 

building 
management 
(platform OR 

system) 

Street lighting 
control AND 
storage? 

smart 
metering and 
control* 
(system? OR 
platform?)  

hybrid 
energy 
storage 
system? 
AND (low 
voltage OR 
medium 
voltage) 

(BMS OR 
battery 
managemen
t system) 
AND large 
scale energy 
storage 

energy 
forecastin
g (service 
OR 
platform) 

(second life 
OR 
repurposed 
OR 
refurbished
) batter* 
energy 
storage 
system 

(residenti
al OR 
domestic) 
energy 
storage 
hydrogen 

inverter AND 
energy generation 
and storage AND 
grid integration 

distribution 
managemen
t (software 
OR system 
OR platform) 
AND grid 
security  
 
 

heat 
managemen
t aquarium 

  power 
electronics 
with silicon 
carbid 

        

smart 
management 
of stored 
energy 

energy 
management 
system and 
control 
(strategies OR 
software) AND 
hybrid energy 
storage  

building? 
energy storage 
management 

photovoltaic 
street lighting 
control AND 
storage? 

Control* 
(system? OR 
platform?)AN
D storage 
device? AND 
heating 
system? 

(domestic 
OR 
residential) 
hybrid 
energy 
storage 
system? 

modular 
(BMS OR 
battery 
managemen
t system) 
AND energy 
storage   

control* 
(residential 
OR 
domestic) 
energy 
storage 
system?   

(residenti
al OR 
domestic) 
heating 
AND 
hydrogen 

  

  

smart grid 
operation 
AND 
distributed 
storage and 
generation 

heat 
managemen
t pool   

power 
electronics 
with (SIC OR 
silicon 
carbid) 
Mosfets         

Energy data 
management 

((Li-Ion OR 
Lithium ion) 
batter* OR 
ultracapacitor
?) AND (homes 
OR buildings) 

Building 
Management 
System? and 
Storage  
management 

lighting 
management 
platform and 
communicatio
n   

hydrogen 
storage 
system? 
AND 
(home? OR 
building?) 

    

(HMI OR 
human 
machine 
interface 
OR human-
machine 
interface) 
AND energy 
storage 
system? 

Solar 
energy 
convertio
n power 
AND 
hydrogen     

distribution 
managemen
t (software 
OR system 
OR platform) 
AND 
distributed 
storage and 
generation 

aquarium 
heat pump             

(managemen
t OR control) 
platform for 
smart grid  

(batter* OR 
ultracapacitor
?) AND (homes 
OR buildings) 

((Li-Ion OR 
Lithium ion) 
batter* OR 
ultracapacitor
?) AND (homes 
OR buildings) 

public lighting 
management 
platform   

(domestic 
OR 
residential) 
hydrogen 
storage 

    

Power 
electronics 
repurposed 
batter*        

distribution 
managemen
t (software 
OR system 
OR platform) 
AND smart 
grid 
operation 

water heat 
exchanger 
aquarium             

energy 
management 
system* and 
control 
architecture
?     

energy 
efficient 
lighting 
management   

 Balance 
Energy 
storage 
technologie
s     

(second life 
OR 
repurposed
) batter* 
AND energy 
storage         

Aquarium 
water 
temperature 
regulation             

(Residential 
OR 
domestic) 
energy 
management               

batter* 
AND 
residential 
energy 
storage          

(therm* OR 
heat) 
storage AND 
aquarium             
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batter* 
AND 
commercial 
and 
residential 
energy 
storage         

Aquarium 
heat and 
cooling 
system             

                

power 
electronics 
AND 
commercial 
and 
residential 
energy 
storage                       

                

packaging 
batteries 
AND energy 
storage                       

                

 safety 
system? 
batter* 
AND energy 
storage                       

                

Assessment 
method* 
AND energy 
storage                        

                

Repurpose
d electic* 
vehicle? 
batter* 
AND 
stationary 
application                       

                

Remote 
monitoring 
AND 
batter* 
energy 
storage                       

 Table 2: key words determined in relation to the respective ER 

All in all 60 keywords were used to search patents for 13 of the 19 defined Exploitable results. The 6 missing results were not relevant enough to implement 

a patent search. 

N.B: the keywords highlighted in orange were found to be not so relevant because giving too many results for a correct analysis. Results for these keywords 

will not be given in the following. 
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Before describing the results and to focus the attention of partners on the results relevant to their field 

of interest, the table below shows a short analysis of which main result/area could interest more which 

partner: 

Main result/area defined Most interested partners 

LV EMP AYESA, WINI, CRS4, 

UNICA, SE 

Forecasted optimal based EMS AYESA, WINI, CRS4, 

Fraun, UNICA, SE 

Buildings energy management AYESA, WINI, CRS4, 

UNICA, SE, PTS,  

Independant public lighting solution AYESA, WINI, CRS4, SE 

Home and buildings system with PV and storage 

devices including heating systems 

AYESA, WINI, SE 

HESS design AYESA, WINI, CRS4, 

UNICA, SE, PTS, VES 

Battery management System (modular BMS for large 

scale ESS) 

PTS, WINI, AYESA 

Energy forecasting and database AYESA, WINI, CRS4, 

UNICA 

Second life batteries energy storage system WF1, CRS4, UNICA 

Solar energy convertion power PTS, VES 

inverters WINI 

Solution for Distribution Management System (DMS) 

focused on grid security and distributed energy 

storage management by the DSO 

AYESA, WINI,  

Temperature management for aquarium, CHP and 

pools 

AYESA, UNICA, CRS4 

Table 3: main partners interested in exploitation of exploitable results 
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3.3 Results of the patent search  

Due to the fact that the NETfficient project is covering various technology areas, the patent search was 

very extensive; no eventually interesting patent should be disregarded due to the high relevance on 

this task and the related deliverable 6.2.  

This part presents the results gathered with the patent search. 3 level of information are given: 

1) Number of patents found for each keyword in each relevant CPC family 
2) Most relevant CPC patent families for the project 
3) Number of patents found within each project exploitable result defined above 

 
The analysis of patent relevance is actually in progress. List of patent sorted out per keywords or per 
exploitable results are available upon demand. 
 

3.3.1 Relevant CPC families per keywords and number of patents 

The results presented in the following are for each of the above mentioned exploitable result and 

each keyword in form of a table listing all CPC families of patents that are linked to each keyword, the 

number of patents in each CPC family with the use of the associated keyword. 

The 13 Ƴŀƛƴ ǊŜǎǳƭǘǎκŀǊŜŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǊŜ ό/¢w[ҌŎƭƛŎƪ ƭƛƴƪ ŘƛǊŜŎǘƭȅ ǿƛǘƘ ǊŜǎǇŜŎǘƛǾŜ ǊŜǎǳƭǘΩǎ ǘŀōƭŜύΥ 

1) LV EMP 
2) Forecasted optimal based EMS 
3) Buildings energy management 
4) Independant public lighting solution 
5) Home and buildings system with PV and storage devices including heating systems 
6) HESS design 
7) Battery management System (modular BMS for large scale ESS) 
8) Energy forecasting and database 
9) Second life batteries energy storage system 
10) Solar energy convertion power 
11) Inverters 
12) Solution for Distribution Management System (DMS) focused on grid security and distributed 

energy storage management by the DSO 
13) Temperature management for aquarium, CHP and pools 

 

All in all 60 keywords for all foreground IP were defined for the patent search. From these keywords, 

the search generated 2724 (2335 after year 2006) patents found. 

wŜǎǳƭǘǎΩ ǘŀōƭŜǎ ǇǊŜǎŜƴǘŜŘ Ŏƻƴǘŀƛƴ ƘȅǇŜǊƭƛƴƪǎΦ ! ά/ǘǊƭҌŎƭƛŎƪέ ƻƴ ǘƘŜ /t/ ŦŀƳƛƭȅ ƴǳƳōŜǊ ǿƛƭƭ ǊŜ-direct the 

user on the relevant page on the Esp@cenet website, giving the description of the respective CPC 

family. 

It is also important to note that the list of patents found for each keyword in each CPC family is 

available in a form of excel tables. 2 kinds of tables are available: 1) table per keyword per CPC family, 

and 2) table with all patents from all families for a keyword (with multiple entries removed). The tables 

were downloaded directly from the Esp@cenet website and contain hyperlink directing the user to the 

respective patent informŀǘƛƻƴ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ǿƘŜƴ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άtǊƛƻǊƛǘȅ ƴǳƳōŜǊέΦ ¢ƘŜȅ ŀǊŜ 

ŀǾŀƛƭŀōƭŜ ǳǇƻƴ ŘŜƳŀƴŘ ŀƴŘ ƘŀǾŜ ōŜŜƴ ǳǇƭƻŀŘŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎƘŀǊƛƴƎ ǇƭŀǘŦƻǊƳ ƻƴ 9a59{YΦ 
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3.3.1.1 LV EMP 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

LV EMP 

storage energy management 
platform 

 

Y02B60/00 8         

G06F1/00 2         

A61B5/00 2        

Y02E10/00 8         

Y02P90/00 7         

H01M10/00 2         

A61B2560/00 1        

H02J7/00 2         

G05B2219/00 4         

    29 29     

smart management of stored 
energy 

Y02E60/00 2         

H02J3/00 2         

G05B15/00 1         

Y04S10/00 1         

Y10T307/00 1         

H04L12/00 1         

Y02B10/00 1         

G05B2219/00 1         

Y02E10/00 1         

    3 3     

Energy data management 

G06Q50/00 194         

Y02P90/00 302         

H02J3/00 159         

Y02B90/00 126         

G05B15/00 76         

H02J13/00 115         

G05B2219/00 69         

H02J7/00 70         

Y04S10/00 226         

Y02B70/00 128         

   993 919     

(management OR control) 
platform AND smart grid 

G06Q50/00 5         

Y04S10/00 8         

H02J3/00 2         

G06Q10/00 2         

G05B15/00 1         

Y02B90/00 3         

Y04S50/00 1         

G05B13/00 1         

G01D4/00 1         

Y04S20/00 1         

    13 13     

energy management system* and 
control architecture? 

G06F1/00 12         

Y02B60/00 11         

H02J7/00 6         

G06F3/00 1         

Y02T10/00 6         

Y04S20/00 6         

B60L11/00 5         

G05B2219/00 3         

H02J1/00 4         

Y02B90/00 5         

    33 24     

 
(Residential OR domestic) energy 

management 

Y02W10/00 31         

H02J3/00 28         

Y02B70/00 26         

Y04S20/00 29         

Y02E10/00 21         

Y02B10/00 24         

Y04S10/00 9         

Y02B60/00 12         

H02J13/00 12         

    104 89 183 158 

Table 4: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ ά[± !atέ 

In total these are 183 patents found for this results of which 158 after year 2006. 

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=A61B5/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=A61B2560/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04L12/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01D4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02W10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J13/00
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Keyword and families highlighted in orange are considered as non-relevant as they provided too many 

results. 

3.3.1.2 Forecasted optimal based EMS 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Forecasted optimal based EMS 

energy management system and 
control (strategies OR software) 

Y02B20/00 34         

Y02B60/00 37         

Y04S10/00 14         

Y02E10/00 12         

Y02P90/00 18         

Y02E40/00 10         

H02J3/00 5         

Y04S20/00 8         

Y02P80/00 10         

G06Q50/00 8         

    113 104     

energy management system and 
control (strategies OR software) 

AND hybrid energy storage 
system? Y02B40/00 

1 1 1 

    

((Li-Ion OR Lithium ion) batter* OR 
ultracapacitor?) AND (homes OR 

buildings) 

H01R25/00 2         

F21Y2101/00 2         

H02J9/00 2         

F21S8/00 1         

F21V23/00 2         

H01R13/00 2         

F21S9/00 2         

Y10S362/00 1         

F21Y2113/00 1         

F21V7/00 1         

    2 0     

(batter* OR ultracapacitor?) AND 
(homes OR buildings) 

Y02B10/00 200         

Y02E10/00 144         

Y02P80/00 8         

H02J9/00 19         

Y02B20/00 14         

H05B37/00 3         

H02J7/00 21         

Y02T10/00 17         

H02S20/00 8         

H02J3/00 10         

    261 220 374 323 

Table 5: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άCƻǊŜŎŀǎǘŜŘ ƻǇǘƛƳŀƭ ōŀǎŜŘ 9a{έ 

In total these are 374 patents found for this results of which 323 after year 2006. 

 

3.3.1.3 Buildings energy management 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Buildings energy management 

building? energy management 
(platform OR system) 

G05B15/00 49         

G06Q50/00 45         

G05B2219/00 42         

Y02B70/00 54         

Y02B90/00 42         

Y02B20/00 34         

Y04S20/00 58         

Y02B10/00 58         

H02J13/00 32         

Y04S10/00  33         

    256 236     

Y02B10/00 33         

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01R25/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21Y2101/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S8/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21V23/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01R13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10S362/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21Y2113/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21V7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B37/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J13/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
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building? energy storage 
management 

Y02E10/00 22         

H02J3/00 13         

Y04S20/00 11        

Y02E60/00 14         

Y02B70/00 10         

Y04S10/00 11         

Y02E70/00 7         

G06Q10/00 8         

    66 64     

Building Management System? 
and Storage  management 

G05B15/00 9         

G06F17/00 30         

H02J3/00 13         

Y02B10/00 29         

Y04S20/00 13         

Y02E10/00 21         

Y02E70/00 8         

G06Q50/00 16         

Y04S10/00 13         

G05B2219/00 10         

    100 88     

((Li-Ion OR Lithium ion) batter* OR 
ultracapacitor?) AND (homes OR 
buildings) see above 

0  0  0 
326 297 

Table 6: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ ά.ǳƛƭŘƛƴƎ ŜƴŜǊƎȅ ƳŀƴŀƎŜƳŜƴǘέ 

In total these are 326 patents found for this results of which 297 after year 2006. 

 

3.3.1.4 Independent public lighting solution 

Result Keywords 
CPC 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Independant public lighting solution 

Street lighting control AND 
storage? 

Y02B20/00 153         

Y02E10/00 15         

H05B37/00 14         

F21S9/00 14        
F21W2131/00 10         

Y02B10/00 6         

F21S8/00 6         

F21V23/00 5         

Y02B60/00 4         

Y02W30/00 2         

    178 173     

photovoltaic street lighting 
control AND storage? 

Y02B20/00 20         

H02J7/00 1         

F21S8/00 1         

Y02B10/00 1         

G01R31/00 1         

F21W2131/00 1         

H01M10/00 1         

F21Y2101/00 1         

F21S9/00 1         

    23 23     

lighting management platform 
and communication 

Y02B20/00 15         

Y02B60/00 3         

H05B37/00 3         

G08C19/00 1         

G08C17/00 1         

H05B33/00 1         

H04L67/00 1         

Y02T90/00 1         

H04W4/00 1         

Y02P80/00 1         

    20 20     

public lighting management 
platform 

Y02B20/00 5         

Y02B60/00 2         

G08C17/00 1         

G08C19/00 1         

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F17/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B2219/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B37/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21W2131/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S8/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21V23/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02W30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S8/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01R31/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21W2131/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21Y2101/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21S9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B37/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G08C19/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G08C17/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B33/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04L67/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04W4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G08C17/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G08C19/00
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H05B37/00 1         

F21V23/00 1         

    6 6     

energy efficient lighting 
management 

Y02B20/00 9         

H05B37/00 4         

Y02P80/00 2         

H05B33/00 2         

F21K9/00 3         

G06Q30/00 1         

F21Y2101/00 3         

Y02B70/00 1         

Y04S40/00 1         

Y02B90/00 1         

    15 15 202 198 

Table 7: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άƛƴŘŜǇŜƴŘŜƴǘ ǇǳōƭƛŎ ƭƛƎƘǘƛƴƎ ǎƻƭǳǘƛƻƴέ 

In total these are 202 patents found for this results of which 198 after year 2006. 

 

3.3.1.5 Home and buildings system with PV and storage devices including heating systems 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Home and buildings system with PV and storage 
devices including heating systems 

smart metering and control* 
(system? OR platform?)  

Y04S20/00 20         

Y02B90/00 16         

G01D4/00 12         

Y02B70/00 9         

H04Q2209/00 5         

H04Q9/00 5         

Y04S40/00 9         

H02J3/00 8         

G01R22/00 3         

H02J13/00 5         

    30 28     

Control* (system? OR platform?) 
AND storage device? AND heating 

system? 

Y02E10/00 315         

Y02E60/00 145         

G05B15/00 5         

F24D19/00 67         

A47G19/00 6         

Y02B10/00 234         

G05D23/00 50         

F24F11/00 29         

Y02T10/00 91         

    747 591 777 619 

Table 8: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άHome and buildings system with PV and storage devices 
including heating systemsέ 

In total these are 777 patents found for this results of which 619 after year 2006. 

 

3.3.1.6 HESS design 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

HESS design 
hybrid energy storage system? 
AND (low voltage OR medium 

voltage) 

Y02T10/00 32         

B60L11/00 19         

B60L2210/00 10         

B60L3/00 11         

B60K6/00 9         

B60L2240/00 6         

Y02T90/00 7         

B60L1/00 5         

H01M10/00 6         

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B37/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21V23/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B37/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B33/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21K9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21Y2101/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01D4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04Q2209/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04Q9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01R22/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24D19/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=A47G19/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05D23/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24F11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L2210/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60K6/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L2240/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
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    37 32     

(domestic OR residential) hybrid 
energy storage system? 

Y02B10/00 6         

Y02E10/00 5         

Y02T10/00 2         

G05B15/00 1         

Y02E60/00 2         

Y10S136/00 1         

B60K16/00 1         

H02P9/00 1         

G06F1/00 1         

F25B29/00 1         

    10 8     

hydrogen storage system? AND 
(home? OR building?) 

Y02E60/00 29         

Y02E10/00 14         

Y02E70/00 11         

H01M8/00 10         

Y02B10/00 13         

H01M2250/00 8         

Y02T10/00 8         

Y02P20/00 8         

F05B2220/00 5         

H01M16/00 5         

    42 27     

(domestic OR residential) 
hydrogen storage 

Y02E60/00 12         

Y02E10/00 5         

Y02B10/00 5         

Y02W10/00 4         

F24J2/00 1         

Y02P20/00 3         

Y02E70/00 3         

Y02E50/00 3         

H01L35/00 1         

C25B15/00 2         

    22 17     

 Balance Energy storage 
technologies 

Y02B10/00 3         

Y02B30/00 2         

Y02P90/00 1         

    4 4 117 90 

Table 9: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άI9{{ 5ŜǎƛƎƴέ 

In total these are 117 patents found for this results of which 90 after year 2006. 

 

3.3.1.7 Battery management System (modular BMS for large scale ESS) 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Battery management System (modular BMS for 
large scale ESS) 

(BMS OR battery management 
system) AND large scale energy 

storage 

Y02E60/00 5         

Y02E70/00 5         

Y02E40/00 5         

Y04S10/00 3         

Y04S30/00 3         

H02J7/00 2         

Y02E10/00 3        

Y02T90/00 3         

H02J3/00 2         

Y04S40/00 2         

    15 15     

modular (BMS OR battery 
management system) AND energy 

storage 

Y02T10/00 4        

Y02T90/00 2         

B60L11/00 2         

B60L2210/00 1         

B60L3/00 1         

H02J7/00 3         

H01M10/00 3         

H01M2/00 2         

Y04S10/00 1         

Y02E60/00 1         

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10S136/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60K16/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02P9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F25B29/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M8/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M2250/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P20/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F05B2220/00
https://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M16/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02W10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24J2/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01L35/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C25B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L2210/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M2/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
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    8 7 22 21 

Table 10: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ ά.ŀǘǘŜǊȅ aŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳέ 

In total these are 22 patents found for this results of which 21 after year 2006. 

 

3.3.1.8 Energy forecasting and database 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Energy forecasting and database 
energy forecasting (service OR 

platform) 

G06Q10/00 3         

Y02B60/00 3         

H02J7/00 1         

H02J3/00 2         

G06Q50/00 2         

Y04S10/00 2         

G01R21/00 1         

Y04S20/00 1         

Y02B70/00 1         

    8 7 8 7 

Table 11: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ ά9ƴŜǊƎȅ ŦƻǊŜŎŀǎǘƛƴƎ ŀƴŘ ŘŀǘŀōŀǎŜέ 

In total these are 8 patents found for this results of which 7 after year 2006. 

 

3.3.1.9 Second life batteries energy storage system 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

second life batteries energy storage system 

(second life OR repurposed OR 
refurbished) batter* energy 

storage system 

Y02T10/00 16         

Y02E10/00 17         

H02J7/00 7         

Y02B10/00 9         

Y02B20/00 7         

Y02E70/00 7         

Y02E60/00 6         

H01M10/00 4         

B60L2200/00 2         

Y02E40/00 3         

    58 56     

control* (residential OR 
domestic) energy storage 

system?   

Y02B10/00 121         

Y02E10/00 100         

Y02B30/00 34         

H02J3/00 11         

H02J7/00 10         

Y02E70/00 12        

Y02E60/00 16         

Y04S20/00 5         

G05B15/00 3         

Y02B90/00 4         

    191 157     

(HMI OR human machine 
interface OR human-machine 
interface) AND energy storage 

system? 

Y02E10/00 4         

Y02T90/00 2         

B60L11/00 2         

Y04S10/00 1         

Y10T307/00 1         

Y04S30/00 1         

H02J7/00 1         

G07C2209/00 1         

Y02B10/00 2         

G07C9/00 1         

    8 8     

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01R21/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L2200/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G07C2209/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G07C9/00
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Power electronics repurposed 
batter*    

0     
    

(second life OR repurposed) 
batter* AND energy storage 

Y02E10/00 23         

Y02T10/00 25         

Y02E60/00 19         

Y02B10/00 13         

Y02B20/00 13         

H02J7/00 11         

H01M10/00 11         

Y02E70/00 8         

B60R16/00 2         

Y02E40/00 4         

    98 93     

batter* AND residential energy 
storage 

H02J7/00 8         

Y02E10/00 17         

Y02B10/00 11         

H02J3/00 5         

H02J9/00 2         

Y10T307/00 2         

Y02T10/00 3         

Y02P80/00 3         

Y02B20/00 10         

Y02E60/00 3         

    40 36     

batter* AND commercial and 
residential energy storage 

H02J7/00 2         

Y02E70/00 1         

Y04S20/00 1         

Y02B70/00 1         

H02J3/00 1         

Y04S40/00 1         

Y02P80/00 1         

Y02T10/00 1         

H02J13/00 1         

Y02B90/00 1         

   4 4     

 
power electronics AND 

commercial and residential energy 
storage  

G01R31/00 1        

Y02E70/00 1         

Y10T307/00 1         

H02J3/00 1         

Y02B10/00 1        

Y02E10/00 1         

    2 2     

packaging batteries AND energy 
storage 

H01M10/00 5         

H01M2/00 4         

Y02E60/00 4         

Y02P70/00 3         

H01M4/00 2         

B65D83/00 1         

B65D2585/00 1         

H01G11/00 1         

H01M6/00 1         

    9 7     

 safety system? batter* AND 
energy storage 

Y02E10/00 54         

Y02T10/00 67         

Y02E60/00 39         

Y02E70/00 22         

Y02B20/00 23         

Y02B10/00 24         

H02J7/00 18         

B60L11/00 18         

Y02E40/00 8         

H02J3/00 5         

    210 198     

Assessment method* AND energy 
storage  

Y04S10/00 5         

H02J7/00 2         

G01R31/00 1         

H01M10/00 2         

H02J3/00 1         

G06Q10/00 1         

Y02E10/00 2         

Y02E40/00 3         

Y04S40/00 2         

    10 9     

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60R16/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P80/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01R31/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M2/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B65D83/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B65D2585/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01G11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M6/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02T10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60L11/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01R31/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
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Repurposed electic* vehicle? 
batter* AND stationary 

application 

  0         

    0 0 
    

Remote monitoring AND batter* 
energy storage 

Y02B60/00 15         

Y02B20/00 14         

Y02E10/00 13         

Y02B90/00 10         

Y04S20/00 9         

Y04S10/00 9         

Y02B10/00 10         

Y02B70/00 7         

Y02E40/00 7         

B60C23/00 2         

      63 62 584 527 

Table 12: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άǎŜŎƻƴŘ ƭƛŦŜ ōŀǘǘŜǊƛŜǎ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ǎȅǎǘŜƳέ 

In total these are 584 patents found for this results of which 527 after year 2006. 

3.3.1.10 Solar energy conversion power 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Solar energy convertion power 

(residential OR domestic) energy 
storage hydrogen 

Y02B10/00 5         

Y02E10/00 5         

Y02E60/00 5         

F24J2/00 1         

H01L35/00 1         

C25B15/00 2         

Y02P20/00 2         

Y02B90/00 1         

F03D3/00 1         

C02F3/00 1         

    14 13     

(residential OR domestic) heating 
AND hydrogen 

Y02E60/00 14         

Y02P20/00 8         

C25B1/00 4         

C01B3/00 5         

Y02E50/00 7         

Y02E10/00 9         

C25B15/00 2         

Y02B10/00 8         

C25B9/00 2         

Y02E20/00 5         

    40 27     

Solar energy convertion power 
AND hydrogen 

Y02E70/00 1         

Y02E60/00 1         

F05B2220/00 1         

F05B2240/00 1         

F03B13/00 1         

Y02E10/00 1         

F03D9/00 1         

    1 1 48 37 

Table 13: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άǎƻƭŀǊ ŜƴŜǊƎȅ ŎƻƴǾŜǊǎƛƻƴ ǇƻǿŜǊέ 

In total these are 48 patents found for this results of which 37 after year 2006. 

3.3.1.11 Inverters 

Result Keywords 
ECLA 

classification 
number 
of hits 

nbr 
keyword 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

4kW inverter 
inverter AND energy generation 
and storage AND grid integration 

Y02E10/00 7         

Y02B10/00 4         

    8 8 8 8 

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60C23/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24J2/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01L35/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C25B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F03D3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C02F3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02P20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C25B1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C01B3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E50/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C25B15/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=C25B9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F05B2220/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F05B2240/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F03B13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F03D9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
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Table 14: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άƛƴǾŜǊǘŜǊǎέ 

In total these are 8 patents found 

3.3.1.12 DMS 

Result Keywords 
ECLA 

classificatio
n 

numbe
r of 
hits 

nbr 
keywo

rd 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Solution for Distribution Management System 
(DMS) focused on grid security and distributed 

energy storage management by the DSO 

distribution management (software 
OR system OR platform) AND grid 

security  

Y02E10/00 3         

Y04S10/00 2         

Y02E60/00 2         

H02J3/00 2         

Y04S40/00 2         

H04L63/00 2         

G06F9/00 1         

Y04S30/00 1         

Y02B10/00 1         

Y02B90/00 1         

    8 8     

smart grid operation AND 
distributed storage and generation 

Y04S10/00 1         

Y02E70/00 1         

Y02E60/00 1         

H02J3/00 

1         

H02J7/00 1         

Y02E10/00 1         

Y02E40/00 1         

    2 2     

distribution management (software 
OR system OR platform) AND 

distributed storage and generation 

Y02E10/00 12         

H02J3/00 6         

Y02E70/00 7         

Y02E60/00 4         

Y02B10/00 2         

Y04S10/00 4         

Y02E40/00 3         

F24D19/00 1         

H04L63/00 3         

    18 16     

distribution management (software 
OR system OR platform) AND smart 

grid operation 

Y04S20/00 2         

Y10T307/00 1         

H02J3/00 

1         

Y02B70/00 1         

Y02B90/00 2         

Y04S10/00 1         

Y04S40/00 1         

Y02E40/00 1         

    1 1 28 27 

Table 15: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άSolution for Distribution Management System (DMS) 
focused on grid security and distributed energy storage management by the DSOέ 

In total these are 28 patents found for this results of which 27 are after year 2006. 

3.3.1.13 Temperature management for aquarium, CHP and pool 

Result Keywords 
ECLA 

classificatio
n 

numbe
r of 
hits 

nbr 
keywo

rd 

nbr 
keyword 
>2006 

nbr 
total 
result 

nbr 
total 
result 
>2006 

Temperature management for aquarium, CHP 
and pool 

heat management aquarium 

A01K63/00 1         

F04B49/00 1         

F04B2207/0
0 

      
    

    1       

heat management pool 

H02J3/00 2         

Y02B70/00 2         

Y04S20/00 2         

Y10T307/00 1         

E04H4/00 2         

Y02E50/00 2         

http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04L63/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06F9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S30/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J7/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E60/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24D19/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04L63/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B90/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E40/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=A01K63/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F04B49/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F04B2207/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F04B2207/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J3/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02B70/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S20/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=E04H4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y02E50/00


  
D6.2 ς Report on Technology Watch 

 Version 1.2 

 

© NETfficient consortium   Page | 34 
Confidential document 

F28F13/00 1         

H05K7/00 1         

Y02B10/00 2        

F24J2/00 2         

    8 7     

aquarium heat pump 

A01K63/00 11         

F21V29/00 1         

Y02P60/00 2         

A01K61/00 2         

F25B2321/0
0 

1     
    

F25B21/00 1         

B66B9/00 1         

F04B2207/0
0 

1     
    

F04B49/00 1         

F21Y2101/0
0 

1     
    

    28 12     

water heat exchanger aquarium 

A01K63/00 9         

F28F21/00 1         

E21D7/00 1         

Y02W10/00 1         

B66B9/00 1         

B63C11/00 1         

F28D1/00 1         

    15 6     

Aquarium water temperature 
regulation A01K63/00 

3     
    

      3 3     

(therm* OR heat) storage AND 
aquarium 

A01K63/00 2         

E03B3/00 1         

H05K5/00 1         

A01K61/00 1         

E03B11/00 1         

E04H1/00 1         

E04H12/00 1        

    4 1     

Aquarium heat and cooling system 

A01K63/00 4         

F21V29/00 1         

F28F21/00 1         

F21S8/00 1        

Y02B10/00 1         

B01D5/00 1         

F21W2131/
00 

1     
   

F21Y2101/0
0 

1     
    

Y02E10/00 1         

F28D1/00 1         

    10 3 47 23 

Table 16: ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǇŀǘŜƴǘ ǎŜŀǊŎƘ ŦƻǊ ǊŜǎǳƭǘ άTemperature management for aquarium, CHP and poolέ 

In total these are 47 patents found for this results of which 23 are after year 2006. 

 

3.3.2 Identification of the most relevant CPC patent families 

For this study, the most relevant patent classifications were analysed in each of the four levels of the 

CPC classification given by Esp@cenet. The analysis has been done by counting the number of 

occurrence of a specific patent classification among all hits obtained through the patent classification 

search. 

We have defined 60 keywords for all foreground IP considered for the patent search.  

From these keywords, we have counted a total of 2724 (2335 after year 2006) patents obtained after 

the Esp@cenet search.  
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The relevant CPC patent families found are distributed in (CTRL+click link directly on the respective 

ǊŜǎǳƭǘΩǎ ǘŀōƭŜύΥ  

¶ 21 groups/subgroups of patents (level 4/5 of this analysis)  

¶ 23 subclasses of patents (level 3 of this analysis) 

¶ 14 classes of patents (level 2 of this analysis) 

¶ 6 sections of patents (level 1 of this analysis) 

 

Level 4/5 (CPC Group / Subgroup) 

The results given by Esp@cenet are displayed at the subgroup level of CPC classification (level 5 in our 

ŀƴŀƭȅǎƛǎύΦ IƻǿŜǾŜǊΣ ŀƭƭ ǘƘŜ ǎǳōƎǊƻǳǇǎ ŀǊŜ ƛƴŘƛŎŀǘŜŘ ŀǎ άκллέ ǿƘƛŎƘ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ ƎǊƻǳǇ ŘŜŦƛƴƛǘƛƻƴ 

(Level 4 in our analysis). 

As mentioned previously, it has been counted 134 different groups/subgroups of patents at this level 

of the analysis. According to the number of hits registered, a patent group/subgroup has been marked 

as relevant when it appeared at least 6 times. Only 21 groups/subgroups have met this condition. The 

following graph and table show the results obtained: 

 

Figure 4: Most relevant Level 4 CPC patent classification families 

 

ECLA classification ECLA classification description Presence 

Y02E10/00 Energy generation through renewable energy sources  30 

Y02B10/00 Integration of renewable energy sources in buildings  28 

H02J3/00 Circuit arrangements for ac mains or ac distribution networks  22 

Y02E60/00 
Enabling technologies or technologies with a potential or indirect contribution to GHG emissions 
mitigation  20 

Y04S10/00 Systems supporting electrical power generation, transmission or distribution  18 

H02J7/00 Circuit arrangements for charging or depolarising batteries or for supplying loads from batteries  17 

Y02E70/00 Other energy conversion or management systems reducing GHG emissions  14 

Y04S20/00 

Systems supporting the management or operation of end-user stationary applications, including also the 
last stages of power distribution and the control, monitoring or operating management systems at local 
level 14 

Y02B20/00 Energy efficient lighting technologies  13 

Y02B90/00 
Enabling technologies or technologies with a potential or indirect contribution to GHG emissions 
mitigation  12 

Y02B70/00 Technologies for an efficient end-user side electric power management and consumption  11 

Y02T10/00 Road transport of goods or passengers  11 

Y02E40/00 Technologies for an efficient electrical power generation, transmission or distribution  10 

Y02B60/00 Information and communication technologies [ICT] aiming at the reduction of own energy use  9 

G05B15/00 Systems controlled by a computer (...)  8 

H01M10/00 Secondary cells; Manufacture thereof  8 

Y04S40/00 
Communication or information technology specific aspects supporting electrical power generation, 
transmission, distribution or end-user application management  7 

A01K63/00 Receptacles for live fish, e.g. aquaria (...); Terraria (...)  6 

G05B2219/00 Program-control systems  6 
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Y02P80/00 Climate change mitigation technologies for sector-wide applications 6 

Y10T307/00 Electrical transmission or interconnection systems 6 

Table 17: Most relevant Level 4 CPC patent classification families 

It has to be noted here that this analysis has its limits as by fixing a threshold at 7 occurrences for 

appearance rate, some families are not taken into account, such as some CPC families concerning the 

metal hydride tank. However, as patents often belong to many families, it can happen that these 

occurrences are represented under another family. 

 

Level 3 (CPC Subclass) 

As mentioned previously, it has been counted 60 different subclasses of patents at this level of the 

analysis.  

According to the number of hits registered, a patent subclass has been marked as relevant when it 

appeared at least 4 times. Only 23 subclasses have met this condition. The following graph and table 

show the results obtained: 

 

 

Figure 5: Most relevant Level 3 CPC patent classification families 

 

ECLA 
classification 

ECLA classification description Presence 

Y02E 

REDUCTION OF GREENHOUSE GASES [GHG] EMISSION, RELATED TO ENERGY GENERATION, TRANSMISSION OR 
DISTRIBUTION 78 

Y02B 

INDEXING SCHEME RELATING TO CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO BUILDINGS, e.g. 
INCLUDING HOUSING AND APPLIANCES OR RELATED END-USER APPLICATIONS 76 

H02J 

CIRCUIT ARRANGEMENTS OR SYSTEMS FOR SUPPLYING OR DISTRIBUTING ELECTRIC POWER; SYSTEMS FOR STORING 
ELECTRIC ENERGY 48 

Y04S 

SYSTEMS INTEGRATING TECHNOLOGIES RELATED TO POWER NETWORK OPERATION, COMMUNICATION OR 
INFORMATION TECHNOLOGIES FOR IMPROVING THE ELECTRICAL POWER GENERATION, TRANSMISSION, 
DISTRIBUTION, MANAGEMENT OR USAGE, i.e. SMART GRIDS 43 

Y02T CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO TRANSPORTATION 16 

Y02P CLIMATE CHANGE MITIGATION TECHNOLOGIES IN THE PRODUCTION OR PROCESSING OF GOODS 16 

H01M PROCESSES OR MEANS, e.g. BATTERIES, FOR THE DIRECT CONVERSION OF CHEMICAL INTO ELECTRICAL ENERGY 15 

G05B 

CONTROL OR REGULATING SYSTEMS IN GENERAL; FUNCTIONAL ELEMENTS OF SUCH SYSTEMS; MONITORING OR 
TESTING ARRANGEMENTS FOR SUCH SYSTEMS OR ELEMENTS 15 

B60L 

ELECTRIC EQUIPMENT OR PROPULSION OF ELECTRICALLY-PROPELLED VEHICLES; MAGNETIC SUSPENSION OR 
LEVITATION FOR VEHICLES; ELECTRODYNAMIC BRAKE SYSTEMS FOR VEHICLES, IN GENERAL 12 

G06Q 

DATA PROCESSING SYSTEMS OR METHODS, SPECIALLY ADAPTED FOR ADMINISTRATIVE, COMMERCIAL, FINANCIAL, 
MANAGERIAL, SUPERVISORY OR FORECASTING PURPOSES; SYSTEMS OR METHODS SPECIALLY ADAPTED FOR 
ADMINISTRATIVE, COMMERCIAL, FINANCIAL, MANAGERIAL, SUPERVISORY OR FORECASTING PURPOSES, NOT 
OTHERWISE PROVIDED FOR 11 
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A01K 

ANIMAL HUSBANDRY; CARE OF BIRDS, FISHES, INSECTS; FISHING; REARING OR BREEDING ANIMALS, NOT 
OTHERWISE PROVIDED FOR; NEW BREEDS OF ANIMALS 8 

H05B ELECTRIC HEATING; ELECTRIC LIGHTING NOT OTHERWISE PROVIDED FOR (...) 7 

F21S NON-PORTABLE LIGHTING DEVICES OR SYSTEMS THEREO 7 

Y10T TECHNICAL SUBJECTS COVERED BY FORMER US CLASSIFICATION 6 

F21Y INDEXING SCHEME RELATING TO THE FORM OF THE LIGHT SOURCES 6 

F21V DETAILS OF LIGHTING DEVICES, OF GENERAL APPLICATION 6 

G06F ELECTRICAL DIGITAL DATA PROCESSING 5 

G01R MEASURING ELECTRIC VARIABLES; MEASURING MAGNETIC VARIABLES 5 

Y02W CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO WASTEWATER TREATMENT OR WASTE MANAGEMENT 4 

H04L TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC COMMUNICATION (...) 4 

G08C TRANSMISSION SYSTEMS FOR MEASURED VALUES, CONTROL OR SIMILAR SIGNALS 4 

F04B POSITIVE DISPLACEMENT MACHINES FOR LIQUIDS; PUMPS 4 

C25B 

ELECTROLYTIC OR ELECTROPHORETIC PROCESSES FOR THE PRODUCTION OF COMPOUNDS OR NON-METALS; 
APPARATUS THEREFOR  4 

Table 18: Most relevant Level 3 CPC patent classification families 

It is important to note here that some important subclasses are not seen in this table. This can be the 

case for some subclasses relevant for only one result that are not appearing more than 4 times, though 

relevant. 

 

Level 2 (CPC Class) 

As mentioned previously, it has been counted 33 different classes of patents at this level of the 

analysis.  

According to the number of hits registered, a patent class has been marked as relevant when it 

appeared at least 6 times. Only 14 classes have met this condition. The following graph and table show 

the results obtained: 

 

 

Figure 6: Most relevant Level 2 CPC patent classification families 

 
ECLA 
classification 

ECLA classification description Presence 

Y02 TECHNOLOGIES OR APPLICATIONS FOR MITIGATION OR ADAPTATION AGAINST CLIMATE CHANGE 190 

H02 GENERATION; CONVERSION OR DISTRIBUTION OF ELECTRIC POWER 50 

Y04 INFORMATION OR COMMUNICATION TECHNOLOGIES HAVING AN IMPACT ON OTHER TECHNOLOGY AREAS 43 

F21 LIGHTING 23 

H01 BASIC ELECTRIC ELEMENTS 20 

G06 COMPUTING; CALCULATING; COUNTING 16 

G05 CONTROLLING; REGULATING 16 

B60 VEHICLES IN GENERAL 16 

H05 ELECTRIC TECHNIQUES NOT OTHERWISE PROVIDED FOR 9 

Y10 TECHNICAL SUBJECTS COVERED BY FORMER USPC 8 

A01 AGRICULTURE; FORESTRY; ANIMAL HUSBANDRY; HUNTING; TRAPPING; FISHING 8 

H04 ELECTRIC COMMUNICATION TECHNIQUE 7 

G01 MEASURING (...); TESTING 7 

F24 HEATING; RANGES; VENTILATING 6 
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http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H02J1/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y04S10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F21K9/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H01M10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G06Q10/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G05B13/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=B60R16/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H05B33/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=Y10T307/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=A01K61/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=H04L12/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=G01D4/00
http://worldwide.espacenet.com/classification?locale=en_EP#%21/CPC=F24J2/00















































