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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
DEFINITION OF EXTENDED SGAM SMART  

ENERGY GRID REFERENCE ARCHITECTURE MODEL 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC SRD 63200, which is a Systems Reference Deliverable, has been prepared by IEC systems 
committee Smart Energy. 

The text of this Systems Reference Deliverable is based on the following documents: 

Draft SRD Report on voting 

SyCSmartEnergy/142/DTS SyCSmartEnergy/160/RVDTS 

 
Full information on the voting for the approval of this Systems Reference Deliverable can be 
found in the report on voting indicated in the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 
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This IEC Publication includes Code Components, i.e. components that are intended to be 
directly processed by a computer. Such content is also expressed within this document in 
textual format and in diagrams in Clause A.2. 

The purchase of this IEC Publication carries a copyright license for the purchaser to sell 
software containing Code Components from this publication to end users either directly or via 
distributors, subject to IEC software licensing conditions, which can be found at: 
http://www.iec.ch/CCv1. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

The concept of Smart energy Grid Architecture Model (SGAM), introduced by the CEN-
CENELEC-ETSI SG-CG (refer to [1]1, [2], [3]) and foundation of IEC TR 63097 [4], has already 
been disseminated widely as a well-known concept, but there was no official definition. And 
recently, interactions between Smart Grid systems and heat/gas systems are becoming 
increasingly necessary. Therefore, an official definition of SGAM and its expansion to potentially 
include heat/gas systems is needed. 

This document aims at providing an official definition of SGAM, associated with a formal 
ontology described in a textual format as well as with code components. The work is conducted 
so that generic elements that could be used by different domains are separated from the specific 
application of the generic elements to the smart energy grid domain. 

The SGAM is a three-dimensional architectural framework that can be used to model the 
exchange of information between different entities located within the smart energy arena. The 
three dimensions are domains, zones, and layers.  

• Domains identify a set of roles associated with five different areas of the energy grid: bulk 
generation, transmission, distribution, distributed energy resources, and customer 
premises. 

• Zones represent the six hierarchical levels of power system management: market, 
enterprise, operation, station, field, and process. 

• Layers represent the five aspects of information exchanges: business objectives, functional 
processes, information models, communication protocols, and components. 

The primary focus of the SGAM is on interoperability since the exchange of information is the 
key to the smart energy grid. However, the SGAM can be used for many different purposes 
involving interoperability, including: 

• use cases, by identifying where the various roles, systems, and information exchanges take 
place within the three-dimensional SGAM structure; 

• standards development, by assigning different types of information exchange standards to 
the areas that they are designed for, which can facilitate a better coordination between 
entities, solving potential overlaps/gaps; 

• architectures, by identifying the portions of the three dimensions that are applicable to the 
architecture of interest; 

• system design, by designating the different interactions between different systems within 
different domains at different layers. 

 

  

___________ 
1 Numbers in square brackets refer to the Bibliography. 
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DEFINITION OF EXTENDED SGAM SMART  
ENERGY GRID REFERENCE ARCHITECTURE MODEL 

 
 
 

1 Scope 

This document, which is a Systems Reference Deliverable, defines the framework elements, 
associated ontology, and modelling methodology for designing the Smart energy Grid 
Reference Architecture using the Smart Grid Architecture Model (SGAM), with potential 
expansion to describe the interaction between the grid and heat/gas systems, and including 
easily understandable examples. 

This document also provides a machine level representation of the concepts associated with 
the SGAM in the form of an ontology provided in the form of diagrams in Annex A, as well as in 
the form of a code component. Thus, this document is associated with a code component 
presented as a ZIP file package containing: 

• a file describing the content of the package (IECManifest.xml); 

• the OWL representation of the ontology of the concepts introduced in this document; 

• The same content as the OWL content, but exposed as a series of HTML files, which any 
browser can open for easy reading. 

Considering that such a code component is redistribuable (EULA license), and can also evolve, it is 
accessible to all actors of the supply chain through the IEC website at: 
http://www.iec.ch/sycsmartenergy/supportingdocuments under the name 
IEC_SRD_63200.OWL.2021A.Full.zip. 
The latest version/release of the document will be found in the future by selecting the file for 
the code component with the highest value for VersionStateInfo, e.g. 
IEC_SRD_63200.OWL.{VersionStateInfo}.Full. 

Finally, compared to past publications related to the SGAM (mostly by CEN-CENELEC-ETSI 
CG-SEG), this document provides in addition: 

• further refinement on main roles, to avoid possible confusions between them; 

• extensions for supporting interfaces for other energies; 

• a seamless and detailed integration with the IEC 62559 and IEC 62913 series; 

• formal representations in UML and OWL ontology formats. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 62559-2:2015, Use case methodology – Part 2: Definition of the templates for use cases, 
actor list and requirements list 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 
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ISO and IEC maintain terminological databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1.1 
actor  
entity that communicates and interacts 

Note 1 to entry: Actors include people, software applications, systems, databases, and even the power system 
itself. 

Note 2 to entry: In IEC SRD 62913 (all parts) [5], this term includes the concepts of business role and system role 
involved in use cases.  

[SOURCE: IEC 62559-2:2015, 3.2] 

3.1.2 
architecture model 
generic tool intended to support the modelling activities for use cases, functions, architectures, 
in order to analyse and visualize them with respect to interoperability, domains and zones 

3.1.3 
business case 
explanation or set of reasons describing how a business decision will improve a business, 
product, etc. and how it will affect costs and profits and attract investments 

Note 1 to entry: Equivalent to strategic goals and principles which drives business processes. 

[SOURCE: IEC SRD 62913-1:2019, 3.1.3] 

3.1.4 
business map 
model of a set of business use cases 

3.1.5 
business process 
chain of logical connected, repetitive activities that utilizes the enterprise's resources to refine 
an object (physical or mental) for the purpose of achieving specified and measurable 
results/products for internal or external customers 

Note 1 to entry: In the context of IEC SRD 62913 (all parts) [5], the business processes describe the sequenced 
interactions between several roles of a system.  

Note 2 to entry: Business processes can be described or modelled as business use cases.  

[SOURCE: IEC SRD 62913-1:2019, 3.1.4] 

3.1.6 
business role 
role describing a finite set of responsibilities that is assumed by a party 

Note 1 to entry: Organizations, organizational entities and physical persons are examples of business roles. 

[SOURCE: IEC SRD 62913-1:2019, 3.1.5] 

3.1.7 
business use case 
use case which describes how business roles interact to execute a business process 
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Note 1 to entry: These processes are derived from services, i.e. business transactions, which have previously been 
identified. 

Note 2 to entry: A business use case is expected to be system agnostic. 

Note 3 to entry: This definition is taken from Note 1 to entry in IEC SRD 62913-1:2019, 3.1.23. 

3.1.8 
DER 
<object> energy resources directly connected to the distribution grid, applying small-scale 
power generation and consumption technologies, and usually embracing distributed generation, 
distributed storage, distributed controllable loads and microgrids when considered as a single 
entity 

Note 1 to entry: DER object may be located within DER domain or Customer premises domain. 

Note 2 to entry: DER object may be formed by the physical aggregation of DER objects. 

3.1.9 
function 
transformation of a number of input data, collected with the use of information and 
communication technologies, into a number of technical results to enable one or several 
business processes  

Note 1 to entry: The implementation of functions in the context of the SGAM requires the coordinated use of a 
series of equipment and software (generally called Smart Energy Systems, such as AMI or DER Management 
System).  

Note 2 to entry: Functions and the associated interactions between Systems, Devices and Operators are normally 
described or modelled through system use cases. 

[SOURCE: IEC SRD 62913-1:2019, 3.1.19, modified – The term "smart grid function" has been 
replaced with "function".] 

3.1.10 
grid user 
entity physically connected to the distribution grid (e.g. the entity, like a building, is connected 
to the distribution grid role in the Distribution domain) which consumes, produces or stores 
energy, either as a primary goal to interact with the grid stakeholders – like DERs in the DER 
domain, or as a means to run a process – like customer premises (i.e. attached to the Customer 
Premises domain) 

EXAMPLE It includes de facto homes, buildings, industries and infrastructures. 

3.1.11 
interoperability 
ability of two or more IEDs from the same vendor, or from different vendors, to exchange 
information and use that information for correct execution of specified functions 

[IEC 61850-1:2013, 3.1.8].  

3.1.12 
role 
type of actor which has responsibilities and represents the external intended behaviour of a 
party 

EXAMPLE A legally defined market participant (e.g. grid operator, customer), a generic role which represents a 
bundle of possible roles (e.g. flexibility operator) or an artificially defined body needed for generic process and use 
case descriptions. 

Note 1 to entry: IEC SRD 62913 (all parts) [5] uses two kinds of roles: business roles and system roles. 

Note 2 to entry: Legally or generically defined external actors can be named and identified by their roles.  
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[SOURCE: IEC SRD 62913-1:2019, 3.1.15] 

3.1.13 
scenario 
possible sequence of interactions  

[SOURCE: IEC SRD 62913-1:2019, 3.1.16] 

3.1.14 
service 
specific transaction satisfied by a business process involving two or more roles 

[SOURCE: IEC SRD 62913-1:2019, 3.1.17] 

3.1.15 
smart energy grid 
means to generate, store and distribute energy using electricity as an energy vector connecting 
energies, thus comprising also energy transformation between electricity and the other 
energies, and vice versa 

3.1.16 
Smart energy Grid Architecture Model 
SGAM 
architecture model tool applying to the smart energy grid 

3.1.17 
SGAM domain 
set of roles involved in the energy industry, considering that the whole industry is partitioned 
into five business domains: (Bulk) Generation, Transmission, Distribution, DER (Distributed 
Energy Resources) and Customer Premises 

3.1.18 
SGAM interoperability layer 
SGAM layer 
conceptual layer derived from the interoperability layers as described in the GridWise 
Architecture Council model, such that the whole set of interoperability layers is divided into five 
layers: business, function, information, communication and component 

3.1.19 
SGAM plane 
result obtained by slicing the SGAM cube for a given interoperability layer, or for a given zone, 
or a given domain 

EXAMPLE The SGAM component plane expresses the slicing of the SGAM cube considering exclusively the 
component interoperability layer. 

3.1.20 
SGAM zone 
hierarchical level of the system architecture from the energy market places, down to the physical 
power equipment, considering that the whole chain is partitioned into six zones: market, 
enterprise, operation, station, field and process 

3.1.21 
system 
set of interrelated elements considered in a defined context as a whole and separated from 
their environment 
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Note 1 to entry: In the Systems activities Administrative Circular AC/33/2013, system is defined as: "a group of 
interacting, interrelated, or independent elements forming a purposeful whole of a complexity that requires specific 
structures and work methods in order to support applications and services relevant to IEC stakeholders. " 

[SOURCE: IEC 62559-2:2015, 3.7] 

3.1.22 
system role 
role describing a finite set of functionalities that is assumed by an entity 

Note 1 to entry: Device, information system, equipment are examples of system roles. 

Note 2 to entry: System roles are normally associated with system use cases or functions. 

[SOURCE: IEC SRD 62913-1:2019, 3.1.21] 

3.1.23 
system use case 
use case that describes how system and/or business roles of a given system interact to perform 
a function required to enable or facilitate the business processes described in business use 
cases 

Note 1 to entry: Their purpose is to detail the execution of those processes from an Information System perspective. 

Note 2 to entry: Since a function can be used to enable or facilitate more than one business process, a system use 
case can be linked to more than one business use case. 

Note 3 to entry: This definition is taken from Note 1 to entry in IEC SRD 62913-1:2019, 3.1.23. 

3.1.24 
use case 
specification of a set of actions performed by a system, which yields an observable result that 
is, typically, of value for one or more actors or other stakeholders of the system 

[SOURCE: IEC SRD 62913-1:2019, 3.1.23] 

3.2 Abbreviated terms 
BEMS Building Energy Management System 
CEM Customer Energy Manager 
CHP Combined heat and power 
CIM Common Information Model – refers to the whole CIM semantic domain  

including the IEC 61970, IEC 61968, IEC 62325 series 
DER Distributed Energy Resource 
DERMS DER Management system 
DMS Distribution Management System 
EAI  Entreprise Application Integration 
H&B Home and Building 
HVAC Heating, ventilation and air conditioning 
IP Internet Protocol 
PCS  Power Control System 
SGAM Smart energy Grid Architecture Model,  

also commonly called Smart Grid Architecture Model 
SOA  Service Oriented Approach 
W3C World Wide Web Consortium 
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4 Interoperability in the context of the smart energy grid 

4.1 Overview 

The Smart energy Grid Architecture Model (SGAM) is a three-dimensional architectural 
framework that can be used to model the exchange of information between different entities 
located within the smart energy area. The three dimensions are domains, zones, and layers.  

• Domains identify a set of roles associated with five different areas of the energy grid: bulk 
generation, transmission, distribution, distributed energy resources, and customer 
premises. 

• Zones represent the six hierarchical levels of power system management: market, 
enterprise, operation, station, field, and process. 

• Layers represent the five aspects of information exchanges: business objectives, functional 
processes, information models, communication protocols, and components. 

The primary focus of the SGAM is on interoperability since the exchange of information is the 
key to the smart energy grid. However, the SGAM can be used for many different purposes 
involving interoperability, including: 

• use cases, by identifying where the various roles, systems, and information exchanges take 
place within the three-dimensional SGAM structure; 

• standards development, by assigning different types of information exchange standards to 
the areas that they are designed for; 

• architectures, by identifying the portions of the three dimensions that are applicable to the 
architecture of interest; 

• implementations, by designating the different interactions between different systems within 
different domains at different layers. 

The three-dimensional SGAM cube is very comprehensive, but not easy to use without slicing 
through the cube, typically at a specific layer so that the exchanges of information can be viewed 
from the most appropriate perspective for different purposes. As an example (see Figure 1), a 
use case could utilize: 

• the business layer plane to indicate the types of information that would be exchanged 
between different business entities (appropriate for high level executive views); 

• the functional layer plane to indicate the information flows between functions (appropriate 
for The Smart energy Grid Architecture Model (SGAM)). 
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Figure 1 – Slicing through the SGAM at each layer 

Using the SGAM for use cases also requires understanding the best procedures for achieving 
consistent and clear results. Generally, the steps would be the following, but could also involve 
a different sequence of these steps, depending upon the purpose and detailed level of the use 
case. 

• Step 1: Use case analysis 
The starting point is an analysis of the use case to be mapped into the SGAM. Specifically, 
the use case description should provide sufficient information so that it can be mapped to 
each of the different layers. The use case template defined by IEC 62559-2 provides the 
required information. 

• Step 2: Business layer development 
The business layer is intended to cover the business processes, services and organizations 
which are included in the use case. The information flows at this layer would meet the 
business objectives, including the economic and regulatory constraints underlying to the 
use case. These business entities would be located in their appropriate domain and zone. 

• The sequence of steps which need to be processed further to the two first steps depends 
on the situation, i.e whether the system is already defined, and there is no or limited 
flexibility in re-arranging the components and their links (communication or energy related 
links) or the system may be defined "from scratch" with few constraints on the system 
architecture. Three main approaches could be considered. 
– A pure top-down approach would recommend to next go to functional then information 

then communication then component layers.  
– A bottom-up approach could take place starting with the component architecture as a 

main constraint, then the communication, and finally a reconciling process should take 
place between the functional approach and the component/communication architectures 
flexibilities, through the information layer. 

– A mixed approach could also take place when considering re-using or extending an 
existing standard such as CIM or IEC 61850, considering that these standards under 
their existing parts may already frame the functional breakdown and/or information layer. 
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4.2 General 

Interoperability is seen as the key enabler of Smart Grid. Consequently, the proposed SGAM 
framework needs to inherently address interoperability. For the understanding of interoperability 
in the context of Smart Grid and architectural models, a definition and requirements for 
achieving interoperability are given. 

4.3 Interoperability definition 

A prominent definition describes interoperability as the ability of two or more devices from the 
same vendor, or different vendors, to exchange information and use that information for correct 
co-operation, as reminded in 3.1.  

In other words, two or more systems (devices or components) are interoperable if the two or 
more systems are able to perform cooperatively a specific function by using information which 
is exchanged. This concept is illustrated in Figure 2. 

 

Figure 2 – Definition of interoperability – interoperable systems performing a function 

Being formulated in a general way, the definition is valid for the entire Smart Grid. 

4.4 Interoperability categories 

The interoperability categories introduced by the GridWise®2 Architecture Council [6] represent 
a widely accepted methodology to describe requirements to achieve interoperability between 
systems or components (Figure 3). 

___________ 
2  This information is given for the convenience of users of this document and does not constitute an endorsement 

by IEC. 
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Figure 3 – Interoperability categories defined by GWAC 

The individual categories are divided among the three drivers "Technical", "Informational" and 
"Organizational". These interoperability categories underline the approach of interoperability 
introduced in 4.3. Hence for the realization of an interoperable function, all categories need to 
be covered, by means of standards or specifications  

5 SGAM framework elements 

5.1 General 

The SGAM framework and its methodology are intended to present the design of Smart Grid 
use cases in an architectural but solution- and technology-neutral manner. In accordance with 
the present scope of the M490 programme, the SGAM framework allows the validation of Smart 
Grid use cases and their support by standards. 

The SGAM framework consists of five layers representing business objectives and processes, 
functions, information exchange and models, communication protocols and components. These 
five layers represent an abstract and condensed version of the interoperability categories 
introduced in 4.4. Each layer covers the Smart Grid plane, which is spanned by electrical 
domains and information management zones. The intention of this model is to represent on 
which zones of information management interactions between domains take place. It allows the 
presentation of the current state of implementations in the electrical grid, but furthermore to 
depict the evolution to future Smart Grid scenarios by supporting the principles universality, 
localization, consistency, flexibility and interoperability.  

5.2 SGAM interoperability layers 

5.2.1 General 

In order to allow a clear presentation and simple handling of the architecture model, the 
interoperability categories described in 4.4 are aggregated into five abstract interoperability 
layers (refer to Figure 4).  
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Figure 4 – Grouping into interoperability layers 

However, the five-layer abstraction of the GWAC interoperability categories [6] is motivated by 
simplification. In case of the detailed analysis of interoperability aspects, the abstraction can 
be unfolded. 

5.2.2 Business layer 

The business layer represents the business view on the information exchange related to Smart 
Grids. SGAM can be used to map regulatory and economic (market) structures and policies, 
business models, and business portfolios (products and services) of market parties involved. 
Also business capabilities, use cases, and business processes can be represented in this layer. 
In this way, it supports business executives in decision making related to (new) business models 
and specific business projects (business case) as well as regulators in defining new market 
models. The business layer is addressed in more detail in 6.2. 

5.2.3 Function layer 

The function layer describes use cases, functions and services including their relationships from 
an architectural viewpoint. However at one point of time in the function mapping, such 
representation will need to refer to a specific architecture and system roles (machine or human). 
The function mapping would also need to take into consideration the capabilities offered by the 
three underneath layers: depending on these capabilities, functions may be mapped differently. 

5.2.4 Information layer 

The information layer describes the information that is being used and exchanged between 
functions, once broken down into software modules, services and components. It contains 
information objects and the underlying canonical data models. These information objects and 
canonical data models represent the common semantics for functions and services in order to 
allow an interoperable information exchange via communication means.  

5.2.5 Communication layer 

The communication layer describes protocols and mechanisms for the interoperable exchange 
of information between components in the context of the underlying use case, function or 
service and related information objects or data models. 
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It can also depict the energy interactions between component energy interfaces (energy is also 
a way for components to exchange "information" such as frequency, current, voltage.). As an 
example, this type of interaction is widely used to implement grid codes requirements, i.e. to 
implement autonomous functions however "synchronized" through the same frequency 
measurement. 

5.2.6 Component layer 

The component layer describes the physical distribution of all participating components in the 
Smart Grid context. This includes system and device actors, power system equipment (typically 
located at process and field level), protection and tele-control devices, network infrastructure 
(wired and wireless communication connections, routers, switches, servers) and any kind of 
computers. 

5.2.7 Architecture element grouping and interactions 

Table 1 identifies the main elements expected in each interoperability layer, and describes how 
these elements interact. 

Table 1 – Interoperability layer elements and interactions 

SGAM layer Typical layer 
element 

Element interaction Notes 

business layer role business use case  

function layer role, 
function 

system use case, 
function exchanged data 

Breaking down a business use case 
into system use cases and then into 
function, requires a system and its 
associated architecture. 

information layer function software 
module,  
function software 
module interface 

encoded information data,  
abstract communication 
services 

The information architecture is also 
close to the communication one, 
because information can only be 
conveyed where network enables 
software modules to exchange data. 

communication 
layer 

component interface 
(communication or 
energy) 

communication protocol, 
communication network, 
energy network 

Communication layer diagram relies 
on the component layer diagram 

component layer component component link (energy 
physical flow or data 
exchange physical support) 

 

 

Subclauses 6.2 to 6.7 provide further insights on the content of each of these layers and the 
associated methods. 

Clause A.1 provides diagrams and relationship between the main concepts, from which an 
ontology is derived. 

5.3 SGAM component plane 

In general power system management distinguishes between electrical process and information 
management viewpoints. These viewpoints can be partitioned into the involved domains of the 
electrical energy conversion chain and the hierarchical zones for the management of the 
electrical process [7]. Applying this concept to smart energy allows the foundation of the SGAM 
component plane (see Figure 5). This SGAM component plane enables the representation on 
which levels (hierarchical zones) of power system management interactions between domains 
take place. 
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Figure 5 – SGAM component plane – domains and hierarchical zones 

According to this concept, those domains which are physically related to the electrical grid (Bulk 
Generation (commonly called Generation), Transmission, Distribution, DER, Customer 
Premises) are arranged according to the electrical energy conversion chain. The conceptual 
domains Operations and Market are part of the information management and represent specific 
hierarchical zones. The conceptual domain Service Provider represents a group of actors which 
has universal role in the context of Smart Grid. This means that a Service Provider can be 
located at any segment of the Smart Grid plane according to the role it has in a specific case. 

5.4 SGAM domains 

SGAM domains are listed in Table 2: 

It is important to note that the drawing on the SGAM plane (Figure 5) can mislead, especially 
on the DER side. DER domain is not equal to the DER object. 

Table 2 – SGAM domains 

Domain Description 

(Bulk) Generation Set of roles representing the generation of electrical energy in bulk quantities typically 
connected to the transmission system, such as by fossil, nuclear and hydro power plants, 
off-shore wind farms, large scale solar power plant (i.e. PV), CHP.  

Transmission Set of roles involved in transporting energy over long distances, and/or large quantity of 
energy with roles in the Distribution domain, and/or in some cases directly with roles in 
energy intensive customer premises. 

Distribution Set of roles involved in transporting energy to and from DER domain roles and/or 
customer premises domain roles. 

DER Set of roles connected to actor(s) from the distribution domain and customer premises, 
defined as the business goal of providing energy services to the grid typically as 
production and/or storage and/or any types of ancillary services. It includes distributed 
energy resources directly connected to the distribution grid, applying small-scale power 
generation and consumption technologies, as well as energy related actors providing 
services to these ones (such as aggregators and VPPs). These distributed electrical 
resources may be directly or indirectly controlled by different stakeholders for the 
business goal of providing energy services to the grid, such as TSO, DSO, an aggregator, 
a customer, a microgrid EMS, or Balance Responsible Party (BRP).  
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