
 23rd International Conference on Electricity Distribution Lyon, 15-18 June 2015 
 

Paper 0701 

 
 

CIRED 2015  1/3 

Figure 1: Structure of the Smart Grid Taxonomy 
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ABSTRACT 

The “Smart Grid Taxonomy” presented in this paper 

aims at providing a complete listing of smart grid 

concepts, complemented by a glossary of terms, and 

completed by an interactive system diagram showing the 

relations between the smart grids’ elements. 

OVERVIEW  

Motivation  

“Future electricity grids will be smart”, reports in 
specialist press and general media unanimously assert. 
Distribution grid operators such as BKW need to know 
what “smart grid” offers in concrete terms by way of new 
opportunities for operating grids safely and efficiently. 
But what does the term “smart grid” actually mean; What 
exactly are the concepts incorporated by “smart grid”?  

Content 

The Smart Grid Taxonomy provides an initial answer to 
the opening question in the form of a “Categorized list of 
smart grid concepts” (Concept list). As far as possible, 
the list contains all known smart grid concepts, splitting 
them into a set of meaningful categories. The smart grid 
elements are distinguished according to their different 
types: concepts, concept enablers, concept goals and the 
stakeholders setting these goals.  
This distinction is also used for visual arrangement in the 
interactive system diagram, which shows the concepts’ 

relations from the technological enablers all the way to 
the final stakeholders. 
The Glossary further answers to the initial question. A 
clear, consistent and coherent definition is provided for 
all concepts, and selected enablers and goals, illustrating 
how they form part of the system as a whole. Each 
definition is based on existing, established definitions, if 
available. 

Availability  

The Smart Grid Taxonomy is provided by BKW Energie 
AG free of charge as a download from our homepage. It 
is available in English, German, and French. The address 
is http://www.bkw.ch/smart-grid-taxonomy 
Please save the files from there and open them in 
Acrobat, as some of the core functionality cannot be 
realized in browser plugins and most other PDF viewers. 

Target group 

The Smart Grid Taxonomy is intended for: 
- Individuals seeking an overview of smart grids: “What 
concepts does this keyword cover and what do they 
mean?” The concept list is particularly interesting for 
such individuals, as is the Glossary. 
- Individuals who are keen to learn all about smart grids: 
“What smart grid concepts are available? What are the 
differences between such concepts and how can they be 
linked together?” The system diagram and the system 
explanations in the Appendix will be relevant to these 
individuals, as well as the concept list and glossary.  

  

Glossary 

Definition of key terms, 
especially concepts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Short and snappy 
- Based on established 

definitions if available 
- Consistent 

 Concept List 

List of all smart grid concepts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- "Complete" 
- From the grid operator's 

perspective 
- Source: Literature searches 

and survey 

 Interactive System Diagram 

Illustrates the links between 
concepts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Not an overview 
- Shows the chain enablers-

concepts-goals-stakeholders 
 

http://www.bkw.ch/smart-grid-taxonomy
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Figure 2: Structure of the Smart Grid Taxonomy (note: VRDT = voltage regulating distribution transformer) 

INTERACTIVE SYSTEM DIAGRAM 

The links and boundaries between elements of the smart 
grid must be readily understandable to ensure a clear, 
consistent and coherent definition of the individual 
concepts, illustrating how they form part of the system as 
a whole. For example, what is the difference between 
demand side management (DSM) and demand side 
response (DSR)? How do these two concepts work 
alongside demand side integration (DSI) and how are 
they related to peak clipping?  
Such correlations can be identified, understood and 

illustrated more easily in diagrams. This is the motivation 

behind the system diagram which forms part of the Smart 

Grid Taxonomy explained here. (It is underlined that the 

system diagram, on the other hand, is not intended to 

show the smart grid by way of an overview.) 

Figure 2 is an extract from the system diagram and shows 

an example of how all elements of the smart grid are 

intuitively and comprehensibly ordered according to their 

types. The concepts are shown in the centre, with 

enablers on the left, and goals and stakeholders on the 

right. The arrows show whether the element at the start of 

the arrow has a relevant influence on the element at the 

end of the arrow, but do not describe this influence in any 

more detail, e.g. by quantifying it. Further below in the 

text additional explanations on the terminology and the 

different types are given.  

EXPLANATORY NOTES  

To ensure a complete and accurate understanding of this 

Smart Grid Taxonomy, the text below describes the 

method used to create it and its constituent parts in detail. 

Please read it if you want to work with the taxonomy 

intensively. If you are merely looking for an overview of 

smart grid technology, it will probably contain too much 

detail for your needs.  

List of all smart grid concepts – What is smart 

and what is not? 

In order to compile this list, the publications from a range 

of well-known journals and conferences of the past two 

years
1
 were browsed for concepts referred to in the 

                                                           
1 A total of over 700 sources were assessed, including all issues of 

articles themselves, or elsewhere, as "smart" concepts. 

Backed up by additional web searches and internal 

company surveys, this led to a list of smart grid concepts 

which can justifiably claim to be as complete as possible 

in practical terms.  

The list includes every concept considered as “smart” by 

one or more source. No distinct definition of the term 

“smart grid” itself was defined, which might have led to 

only certain concepts being selected. In view of the 

plurality of ways in which people understand the term 

“smart grid”, it appears not possible to find a narrow 

definition with general validity. It is certainly possible to 

do this for specific tasks, but for a wide-ranging search, 

as was the intention here, seeking to identify all 

conceivable concepts in order to assess their benefits for 

the grid operator's tasks and goals, an “open definition” is 

advisable. 

Terminology and type classification 

Classifying the “elements of a smart grid” into types such 

as enablers, concepts, goals and stakeholders seems a 

reasonable endeavour so as not to water down the desired 

list of smart grid concepts. (Casual illustration: in car 

brochures we expect to see cars, not individual engines, 

travel destinations or car associations, etc.) 

A goal’s justification is evident; its value needs not to be 

further explained. However, there may be intermediate 

goals which are regarded as “desirable” as a general rule 

and valuable in their own right, but which ultimately 

serve further goals. For example, “avoiding grid 

expansion” is a clearly identifiable goal in everyone's 

eyes and many concepts have this as their objective. 

However, this serves the overriding aim of keeping grid 

costs low, which may be regarded as an ultimate goal of a 

number of stakeholders. 

In this taxonomy the element type stakeholder includes 

the customer, the industry as a whole, society, the 

shareholder and the environment. This list may of course 

be extended to include others. 

A concept serves one or more goals, but is not itself a 

“goal in its own right”. For example, demand side 

                                                                                              
the journals “VSE Bulletin” and "EW" and of the IEEE Smart Grid 

Newsletter between 2011 and 2014, all publications from ETG/VDE 

conferences 2012/13, and others. A full bibliographical list will 

appear in a subsequent edition. 
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management does not have a value in isolation - it only 

acquires a value when it is in use to avoid grid expansion 

or to achieve any other goal. In some cases, there are 

certainly correlations which could have been established 

differently. (For example, “reducing peak loads” has been 

defined as an intermediate goal, although this could 

conceivably also have been defined as a concept).   

Many concepts are related: one concept may permit, 

promote, or compete with a different, subsequent concept 

– many types of relationships are conceivable between 

concepts. These relationships were not considered 

systematically in any greater detail here, however. 

Many concepts in this system have their own designation 

(name), such as “microgrid”, whereas others are named 

after the characteristic enabler and the most important 

goal of the concept, e.g. “on-load voltage control with 

VRDT”. Voltage control is an intermediate goal, whilst 

voltage regulating distribution transformers (VRDT) are 

the enablers. A concept, whether or not it has its own 

name, is usually a chain comprising a number of enablers 

and one or more goals.  

Note that concepts are often referred to in discussions by 

their respective enablers, although this implicitly implies 

a specific usage, and thus the concept as a whole in 

reality. For example: “We need storage capacity [to cut 

injection spikes]!” Enablers and concepts don't have any 

intrinsic value, but only acquire a value when used to 

achieve the stakeholders' goals. The complete chain from 

the enabler to the stakeholders' ultimate goals must be 

thought through as part of any strategic action, including 

integrating concepts in grid operators' planning 

guidelines.  

Classification of concepts  

The concepts have been divided up to give a “categorized 

list of smart grid concepts (concept list)” from the grid 

operator's organisational perspective. The categories 

correspond to goals and specialist areas within the field 

of grid operation: efficient grid / avoiding grid expansion 

(goal), protection and operational management (specialist 

area), etc.  

Other players in the energy industry such as electricity 

dealers or environmental associations would perhaps opt 

for different categories.   

However, the set of concepts should be complete. The 

authors would be very grateful if readers of this report 

could tell them about any relevant concepts not listed 

here. 

Definitions of smart grid elements 

Wherever possible, the taxonomy adopts established 

designations (names) and definitions. If individual 

concepts did not have any clear designation, new names 

as concise as possible were given.  

If there were no suitable definitions, new formulations 

were developed. Existing definitions were never adopted 

verbatim, but the gist of the definition was taken, often 

cropped considerably, to guarantee the required brevity of 

the definitions in this report. In many cases a new 

formulation was derived, corresponding to the original 

sense of the underlying definitions. 

The sources of the terms and definitions are not listed in 

this Smart Grid Taxonomy, especially in the Glossary, in 

order to keep the document compact. 

SUMMARY 

The presented “Smart Grid Taxonomy” from Swiss DSO 

BKW is an intermediate result of a process seeking to 

integrate efficient smart grid concepts into the planning 

guidelines and connection codes.  

 All concepts regarded as part of “smart grid” in 

literature in this field and by BKW staff were listed in 

an initial stage in 2013/2014. Considerable emphasis 

was placed on completeness in this stage. All smart grid 

concepts known in the sector were to be included in the 

concept list if at all possible.  

 The identified concepts were given designations 

(names) and definitions. In so doing, the aim was to 

ensure a clear, consistent and coherent definition for 

each concept and selected enablers and goals, 

illustrating how they form part of the system as a 

whole. Each definition is based on existing, established 

definitions, if available. 

 The links between the various elements are shown in an 

interactive system diagram. Particular attention was 

devoted to classifying the elements as concepts, 

enablers (of concepts), goals (of concepts) and 

stakeholders (who set the goals) as cleanly as possible. 

These components constitute the BKW Smart Grid 

Taxonomy. 

As part of the above-mentioned process, extensive 

literature studies were performed at the same time as 

setting up the system to record the status of research 

and/or the use of smart grid concepts in science and 

industry. The findings were discussed and expanded in 

workshops involving BKW staff from a variety of 

disciplines (such as protection, company development, 

etc.). Based on these analyses and further assessments, a 

number of concepts were selected as looking particularly 

promising in terms of improving efficiency, reliability 

and environmental protection. These selected concepts 

are currently being analysed in greater depth and 

incorporated into the planning guidelines. Thereafter, 

smart grid technology will be incorporated in BKW's 

operating procedures as a standard part of grid operation. 

 

 

 

 


