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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY  

MANAGEMENT SYSTEM AND THE POWER MANAGEMENT SYSTEM –  
 

Part 2: Use cases and requirements  
 

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. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC TR 62746-2, which is a technical report, has been prepared by IEC technical 
committee 57: Power systems management and associated information exchange. 
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The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

57/1492/DTR 57/1546/RVC 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 62746 series, published under the general title Systems interface 
between customer energy management system and the power management system, can be 
found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

A bilingual version of this publication may be issued at a later date. 

 

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 

Intelligent, integrated energy systems for smart environments  

NOTE This Introduction is an extract from the “Demand – Response – White Paper, Siemens AG, 2010 [1]1.  

In 2007, the number of people living in conurbations around the world surpassed that of those 
living in rural areas. Today, large cities worldwide account for 75 per cent of energy demand, 
and generate a large percentage of total carbon dioxide emissions. For this reason, a number 
of cities and metropolitan areas have set themselves ambitious goals towards reducing 
emissions by increasing the efficiency of their infrastructures. These goals aim to have a 
positive impact on the environment, while continuing to enhance the quality of life of growing 
urban populations.  

The transition to a new “electrical era” in which electricity is becoming the preferred energy 
source for most everyday applications is currently taking place. This is governed by three key 
factors: demographic change, scarcity of resources, and climate change. In the meantime, 
two development trends are of particular interest: 

• the demand for electricity is continuing to grow 

• the energy system is subject to dramatic changes 

The experienced changes to the energy system might vary, based on whether they are 
nationally or cross-nationally observed. Some of the changes are caused by electricity 
production and fluctuating power supply sources. 

Until recently, load dictated production, a method which influenced how interconnected power 
systems were designed. Power generation was centralized, controllable, and above all, 
reliable. The load was statistically predictable, and energy flow was unidirectional, that is from 
producer to consumer.  

These aspects of power generation are changing. Firstly, the rising percentage of fluctuating 
production within the energy mix brought about by renewables reduces the level of power 
generation control available. Secondly, the energy flow is no longer unidirectionally sent from 
producer to consumer; now the consumer is slowly turning into a “prosumer,” a term which 
denotes a person who produces and consumes energy. More and more consumers are 
installing their own renewable energy products to increase energy efficiency. These 
prosumers are cogenerating heat and power with their own solar panels or microCHPs, for 
example. This trend is set to continue, as government bodies continue to provide incentives to 
domestic users to become “prosumers” as part of their increased energy efficiency policies. 

Managing reactive power in relation with power system voltage control will become more 
important in situation and regions where distributed generation and power storage is or will 
become a substantial part of the total power demand of that region. The total power demand 
in the region will be generated partly by the central power stations that are connected to the 
transmission system and the power generated locally by generators and storage facilities 
connected  to the distribution networks in that region. It will not be sufficient to switch 
distributed generators and/or storage facilities of premises off during emergency situations in 
the power system. In future it will be thinkable and it already happens that in certain regions 
distributed generation and storage will support power system restoration in emergency 
situations in the network. Voltage and frequency will not only be controlled by central power 
stations and dispatch centers a more advanced control will be needed, supported by 
appropriate energy market arrangements (contracts and transparent arrangements between 
different parties involved). 

___________ 
1 Numbers in square brackets refer to the Bibliography. 
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Ultimately, the way of the future will have to be that, up to a certain extent, the load follows 
the energy availability. 

The way in which loads (being demand or local generation) at the consumer side can be 
managed, is through the mechanisms of Demand Response and Demand Side Management. 

When referring to Demand Response and Demand Side Management, within this technical 
report the following definition of EURELECTRIC [2] in its paper “EURELECTRIC Views on 
Demand-Side Participation” is used: 

• "Demand Side Management (DSM) or Load Management has been used in the (mainly 
still vertically integrated as opposed to unbundled) power industry over the last thirty 
years with the aim “to reduce energy consumption and improve overall electricity 
usage efficiency through the implementation of policies and methods that control 
electricity demand. Demand Side Management (DSM) is usually a task for power 
companies / utilities to reduce or remove peak load, hence defer the installations of 
new capacities and distribution facilities. The commonly used methods by utilities for 
demand side management are: combination of high efficiency generation units, peak-
load shaving, load shifting, and operating practices facilitating efficient usage of 
electricity, etc.” Demand Side Management (DSM) is therefore characterized by a ‘top-
down’ approach: the utility decides to implement measures on the demand side to 
increase its efficiency. 

• Demand Response (DR), on the contrary, implies a ‘bottom-up’ approach: the 
customer becomes active in managing his/her consumption – in order to achieve 
efficiency gains and by this means monetary/economic benefits. Demand Response 
(DR) can be defined as “the changes in electric usage by end-use customers from their 
normal consumption patterns in response to changes in the price of electricity over 
time. Further, DR can be also defined as the incentive payments designed to induce 
lower electricity use at times of high wholesale market prices or when system reliability 
is jeopardized. DR includes all intentional modifications to consumption patterns of 
electricity of end use customers that are intended to alter the timing, level of 
instantaneous demand, or the total electricity consumption”. DR aims to reduce 
electricity consumption in times of high energy cost or network constraints by allowing 
customers to respond to price or quantity signals."  

The intent of demand response and demand side management programs is to motivate end 
users to make changes in electric use, lowering consumption when prices spike or when grid 
reliability may be jeopardized. These concepts refer  to all functions and processes applied to 
influence the behaviour of energy consumption or local production. This leads to a more 
efficient energy supply which allows the consumer to benefit from reduced overall energy 
costs. 

In this context, the report focuses on the signals exchanged between the grid and the 
premise, which may go from simple signalling to integrated load management. 

Since many components must be integrated to interface within a demand response solution, a 
suitable communication infrastructure is of paramount importance. 

There is a variety of equipment connected to the grid, which may be included in a demand 
response solution. Such devices can act as an energy source or load. Some devices can act 
as both an energy source and a load alternately, depending on the operation mode selected. 
In response to load peaks or shortages, selected generation sources can be switched on, 
loads switched off, and storages discharged. In addition, loads with buffer or storage capacity 
can be switched on to make use of preferred energy generation when available. 

As shown in the examples in Figure 1, some device types provide storage or buffer capability 
for energy. A storage device can give back the energy in the same type as it was filled. An 
example of this is a battery. A buffer device, however, can store energy only in a converted 
form, in the way that a boiler stores energy by heating up water; it is only capable of load-
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shifting. Devices capable of storage, however, can be utilized fully for energy balancing within 
the electrical grid. 

 

Source: Siemens AG [1] 

Figure 1 – Examples of demand response capabilities 
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SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY  
MANAGEMENT SYSTEM AND THE POWER MANAGEMENT SYSTEM –  

 
Part 2: Use cases and requirements  

 
 
 

1 Scope 

The success of the Smart Grid and Smart Home/Building/Industrial approach is very much 
related to interoperability, which means that Smart Grid and all smart devices in a 
Home/Building/Industrial environment have a common understanding of messages and data in 
a defined interoperability area (in a broader perspective, it does not matter if it as an energy 
related message, a management message or an informative message). 

In contradiction, today’s premises are covered by different networks and stand alone devices 
(see Figure 2). 

 

Figure 2 – Smart environment as of today  

The scope of this technical report is to describe the main pillars of interoperability to assist 
different Technical Committees in defining their interfaces and messages covering the whole 
chain between a Smart Grid and Smart Home/Building/Industrial area (see Figure 3). 
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Figure 3 – Requirements for interoperability 

The main topics of this technical report are:  

• To describe an architecture model from a logical point of view; 

• To describe a set of user stories that describe a number of situations related to energy 
flexibility and demand side management as well as an outline of potential upcoming Smart 
Building and Smart Home scenarios. The set of user stories does not have the ambition to 
list all home and building (energy) management possibilities, but is meant as a set of 
examples that are used as input in use cases and to check that the set of use cases is 
complete; 

• To describe a set of use cases based on the user stories and architecture. The use cases  
describe scenarios in which the communication between elements of the architecture are 
identified; 

• To further detail the communication, identified in the use cases, by describing the 
requirements for messages and information to be exchanged. 

This technical report can also be used as a blue print for further smart home solutions like 
remote control, remote monitoring, ambient assistant living and so forth. 

2 Terms, definitions and abbreviations 

For the purposes of this document, the following terms, definitions and abbreviations apply. 

2.1 Terms and definitions 
 
2.1.1  
use case 
2.1.1.1  
use case 
class specification of a sequence of actions, including variants, that a system (or other entity) 
can perform, interacting with actors of the system  

[SOURCE: IEC 62559:2008, IEC 62390:2005] 
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2.1.1.2  
use case 
description of the possible sequences of interactions between the system under discussion 
and its external actors, related to a particular goal  

Note 1 to entry: A use case is the description of one or several functions performed by the respective actors. 

[SOURCE: Alistair Cockburn, Writing effective use cases] 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.2  
use case template 
form which allows the structured description of a use case in predefined fields 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.3  
cluster 
group of use cases with a similar background or belonging to one system or one conceptual 
description 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.4  
high level use case 
use case which describes a general requirement, idea or concept independently from a 
specific technical realization like an architectural solution 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.5  
primary use case 
use cases which describe in detail the functionality of (a part of) a business process 

Note 1 to entry: Primary use cases can be related to a primary goal or function which can be mapped to one 
architectural solution.  

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.6  
secondary use case 
elementary use case which may be used by several other primary use cases 

EXAMPLE Communication functions. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.7  
generic use case 
use case which is broadly accepted for standardization, usually collecting and harmonizing 
different real use cases without being based on a project or technological specific solution 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.8  
specialized use case 
use case which is using specific technological solutions / implementations  
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EXAMPLE Use case with a specific interface protocol. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.9  
individual use case 
use case which is used specific for a project or within a company / organization 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.10  
scenario 
possible sequence of interactions  

Note 1 to entry: Scenario is used in the use case template defining one of several possible routes in the detailed 
description of sequences. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.11  
activity step 
the one elementary step within a scenario representing the most granular description level of 
interactions in the use case 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.12  
repository 
place where information like use cases can be stored (Use Case Management Repository)  

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.13  
Use Case Management Repository 
database for editing, maintenance and administration of use cases which are based on a 
given use cases template 

Note 1 to entry: The UCMR is designed as collaborative platform for standardization committees, inter 
alia equipped with export functionalities as UML model or text template. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.14  
actor 
entity that communicates and interacts 

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

Note 2 to entry: In the actor list the ENTSO-E role model, generic actors and technical system actors are 
considered. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.15  
actor [external] 
entity having behavior and interacting with the system under discussion (system as ‘black 
box’) to achieve a specific goal (see Figure 4) 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 
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Figure 4 – External actor definition 

2.1.16  
actor [internal] 
entity acting within the system under discussion (actor within the system; system as ‘white 
box’) to achieve a specific goal (see Figure 5) 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

 

Figure 5 – Internal actor definition 

2.1.17  
role 
2.1.17.1  
role 
role played by an actor in interaction with the system under discussion  

Note 1 to entry: Legally or generically defined external actors may be named and identified by their roles.  

2.1.17.2  
role 
external intended behavior of a party 

EXAMPLES 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. 
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Note 1 to entry: A party cannot share a role.  

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.18  
architecture 
fundamental concepts or properties of a system in its environment embodied in its elements, 
relationships, and in the principles of its design and evolution 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.19  
system 
typical industry arrangement of components and systems, based on a single architecture, 
serving a specific set of use cases. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.20  
coordinating TC 
technical committee within a standardization organization taking over the responsibility for 
agreed use cases while involving other interested and concerned technical committees 

Note 1 to entry: For example the responsibility might include further detailing, analysis, maintenance and 
harmonization of the use case 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.21  
involved TC 
technical committee within a standardization organization with an interest  in a generic use 
case  

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.22  
flexibility 
general concept of elasticity of resource deployment (demand, storage, generation) providing 
ancillary services for the grid stability and / or market optimization (change of power 
consumption, reduction of power feed-in, reactive power supply, etc.) 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.23  
flexibility offer  
flex-offer 
offer issued by roles connected to the grid and providing flexibility profiles in a fine-grained 
manner dynamically scheduled in near real-time, e.g. in case when the energy production 
from renewable energy sources deviates from the forecasted production of the energy system 

Note 1 to entry: Flexibility offer starts a negotiation process. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.24  
flexibility operator  
generic role which links the role customer and its possibility to provide flexibilities to the roles 
market and grid; generic role that could be taken by many stakeholders, such as a DSO 
company, an Energy Service Company (ESCO) or an energy supplier 
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[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.25  
market 
open platform operated by a market operator trading energy and power on requests of market 
participants placing orders and offers, where accepted offers are decided in a clearing 
process, usually by the market operator 

EXAMPLES Energy, balancing power / energy, capacities or in general ancillary services.  

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.26  
Smart Grid Connection Point (SG CP) 
borderline between the area of grid and markets towards the role customer (e.g. households, 
building, industry) 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.27  
Customer Energy Manager (CEM) 
internal automation function of the role customer for optimizations according to the 
preferences of the customer, based on signals from outside and internal flexibilities 

CEM includes a semantic mapping for received and sent messages between CEM-connected 
devices 

EXAMPLE A demand response approach uses variable tariffs to motivate the customer to shift consumption in a 
different time horizon (i.e. load shifting). On customer side the signals are automatically evaluated according to the 
preset customer preferences like cost optimization or CO2 savings and appropriate functions of one or more 
connected devices are initiated. 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.28  
smart device 
device which is capable to interact with a CEM and is able to be managed in an overall 
energy efficiency optimization according to its capabilities 

2.1.29  
traffic light concept 
on one hand a concept which describes the relation between the use of flexibilities on the grid 
side (red phase) and the market side (green phase) and the interrelation between both (yellow 
phase), on the other hand a use case which evaluate the grid status (red, yellow, green) and 
provides the information towards the relevant market roles 

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]] 

2.1.30  
demand side management (DSM)  
load management  
2.1.30.1  
demand side management (DSM)  
load management 
measures taken by market roles (e.g. utilities, aggregator) controlling electricity demand as 
measure for operating the grid (“Top-down approach”) (based on EURELECTRIC Views on 
Demand-Side Participation [2]) 
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2.1.30.2  
demand side management (DSM)  
load management 
process that is intended to influence the quantity or patterns of use of electric energy 
consumed by end-use customers. 

[SOURCE: IEC 60050-617:2009, 617-04-15, SG-CG/M490/E_Smart Grid Use Case 
Management Process:2012 [9]] 

2.1.31  
demand response  
DR 
2.1.31.1  
demand response  
DR  
concept describing an incentivizing of customers by costs, ecological information or others in 
order to initiate a change in their consumption or feed-in pattern (“bottom-up approach” = 
Customer decides, based on EURELECTRIC Views on Demand-Side Participation [2]) 

2.1.31.2  
demand response  
DR 
action resulting from management of the electricity demand in response to supply conditions 

[SOURCE: IEC 60050-617:2009, 617-04-15] 

2.1.32  
function specific profile 
set of data with requirements on the structure and type of data 

Note 1 to entry: This contains a description of the information carried by the profile such that a mapping between 
different instantiations of that profile is possible with a minimum of semantic loss. 

2.1.33  
quantity 
magnitude that is expressed as a value and reference (e.g. unit) 

2.1.34  
value 
dimensionless number 

2.1.35  
unit 
name of relative or absolute measurement unit from a system of units preceded by a 
conversion multiplier for the value 

2.2 Abbreviations 

2.2.1  
JWG 
Joint Working Group Use Cases and Requirements 

EXAMPLE JWG1 Flex Start Washing Machine (see A.1.2). 

2.2.2  
WGSP 
Working Group Sustainable Processes (working group of the European Smart Grid 
Coordination Group)  
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SEE: [5] to [11] 

3 Requirements 

3.1 Common architecture model – architectural requirements 

The architecture in this technical report, is which is used for analysing requirements for 
messages and information models, focuses on in-premises architectural requirements, 
whereas other parts of IEC 62746 describe the architecture on the grid side. 

The architecture shown in Figure 6 is the functional reference diagram, described in the Smart 
Grid Coordination Group – Working Group Sustainable Processes Report, see SG-
CG/M490/E_Smart Grid Use Case Management Process [9]. 

In this logical architecture the Smart Grid Connection Point (SG CP) represents the interface 
from the Grid into the premises. The Customer Energy Manager (CEM) provides the flexibility 
by managing power consumption/generation of connected smart devices, through the energy 
management gateway, while the smart metering and the simple external consumer display 
provide a number of functionalities which are described in more detail in work of the Smart 
Meters Coordination Group. The energy management gateway communicates with the 
metering channel and the smart metering through the Smart Metering Gateway. The gateways 
in this architecture split different networks (Wide Area Network, Neighborhood Area Network 
and Local Area Network) and may be, as further described below, integrated with other 
functional entities. A detailed discussion can be found in 3.2. 

The Customer Energy Manager (CEM) is the central managing function. It decides and 
manages based on information coming from the grid and/or from the smart devices. The term 
“Energy” within CEM reflects the demand of SG-CG to focus on Energy. In a typical home or 
building environment this manager will likely manage all kinds of future service and 
management scenarios and will be the basis for AAL (Ambient Assistant Living) and other 
future User Scenarios. 

 

Figure 6 – Smart Grid Coordination Group Functional Architecture Model 
(Smart Grid Coordination Group Sustainable Process (EU M490)) [9] 

NOTE 1 The actors in the above architecture are functional entities, which means that some of them may be part 
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also 
encompass the smart metering gateway and CEM, etc.). This will be detailed via further examples. 
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The external actors A and B, identified in this functional architecture, represent (systems of) 
market roles that communicate through the Smart Grid Connection Point (SG CP). Examples 
of these roles are Grid operator, meter data collector, meter operator, aggregator, supplier, 
flexibility operator, etc.  

The actual role of actor A or B depends on the local market organization in a member state 
and competition. In the scope of this report, actor A is defined as the external actor 
communicating with the energy management gateway while actor B is defined as the external 
actor communicating with the smart metering gateway. 

For the sake of simplicity, the use cases in this technical report do not represent the energy 
management gateway and the smart metering gateway – when developing the use cases, it 
was assumed that the gateways do not provide functionalities contributing towards the goals 
of the use cases. These do however provide functionality in terms of routing information, 
translation of protocols, device management, security and service capabilities. 

Within this architecture model, 3 main different interfaces (see Figure 7) are necessary to 
support Interoperability between: 

1) Smart Grid Connection Point & Customer Energy Manager via Energy Management 
Gateway 

2) Smart Grid Connection Point or Smart Meter & Customer Energy Manager via Smart 
Metering Gateway and Energy Manager Gateway 

3) Customer Energy Manager and a smart device. 

 

Figure 7 – Interfaces in the Functional Architecture Model 

NOTE 2 A smart device can be in a range of very simple up to very complex devices.  

The main target of this document is to enable Technical Committees to define messages and 
information exchange necessary to ensure interoperability between Smart Grid, CEM and 
smart devices. 

These messages and information exchange are defined on a neutral basis (based on a 
technology independent neutral interface). This implies that we are talking about application 
level and do not describe specific protocol relevant messages on lower ISO/OSI levels 

Therefore, this technical report neither intends to define the mapping onto domain-specific 
transmission technologies nor requests specific technologies for in-premises connectivity. 
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Mappings are the responsibility of domain specific protocol owners. However, this also implies 
that messages are transferred to mappings (types of devices, supported by domain specific 
protocols). 

Figures 8 to 10 describe the end-point architecture. 

NOTE 3 The equipment, messages and mapping of messages shown in the following diagrams (Figures 8 to 10) 
are examples. 

 

Figure 8 – Neutral interfaces 

 

 

Figure 9 – Mapping I/F structure 

In this context the CEM may use a different set of messages and information exchange to 
manage smart devices as for the exchange with the grid (see Figure 10). 
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Figure 10 – Example of a mapping of messages 

As mentioned above, the CEM may act as a central management system, while parallel 
working CEMs may also coexist, as shown in Figure 11. 

 

NOTE Based on the SG CG picture [5 to 9], this figure also covers industrial applications. 

Figure 11 – Different CEM configurations see SG-CG/M490 [5] to [9] 

Figure 12 lists example mappings of “logical boxes” to physical device combinations. 
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Figure 12 – Physical combinations 

CEMs may be cascaded. An example of a cascaded CEM structure is shown in Figure 13.  

Cascaded CEM structures however are not the subject of this technical report. 

Interfaces between CEM and CEM Aggregator as well as CEM Aggregator and power plant 
are to be defined in other parts of IEC 62746-x. In addition, cascaded CEM structures inside 
premises (CEM – Sub CEM) are part of further discussion and may become part of upcoming 
versions of IEC 62746-2. 

 

Figure 13 – Examples of CEM architecture 
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3.2 SG CP (Smart Grid Connection Point) 

3.2.1 Scope 

This section considers the interface between the “Group of Energy Supplier domains” and the 
“Group of Customer domains” as shown in Figure 14. Both domains are as defined in the 
Smart Grid Conceptual Model (see e.g. NIST Smart Grid Conceptual Model [3]).  

NOTE In this document the NIST model is used as an example for the Smart Grid Connection Point although 
there are other models such as the ENTSO-E “Harmonized electricity market role model”. 

Those actors of the Customer domain, such as DER, that have energy supply functions here 
belong to the “Group of Customer domains”. 

 

Figure 14 – “Group of domains” and “Functional Architecture Model” 

3.2.2 Definition of SG CP (Smart Grid Connection Point) 

The SG CP (Smart Grid Connection Point) is the interface over which the “Group of Energy 
Supplier domains” and the “Group of Customer domains” exchange information on the control 
of demand and supply power (see Figures 14 and 15). 

In the case of an interruption of the electrical power supply from an energy supplier, the 
control of demand / supply power is realized with the cooperation between the service 
provider and the customers through the grid (see Figure 16). In this, the information for the 
control of demand / supply power is sent and received via the SG CP. 

3.2.3 Purpose of definition of SG CP (Smart Grid Connection Point) 

The purpose of defining SG CP is to clarify “the point of the interface for the demand / supply 
control of power between actors” and “the sending and receiving of information via the point 
of the interface”. 
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3.2.4 Target of demand / supply of power and information that is sent and received 

On the control of demand / supply power between the “Group of Energy Supplier domains” 
and the “Group of Customer domain”, “the functions of the supplier and the customer that are 
implemented through the SG CP” realize “the marketing of power, the demand / supply 
adjustment of power, the power system stabilization (the ancillary service), the power 
optimum usage of the customer, the reduction of the greenhouse gas effect for environmental 
conservation, the acceleration of producing power by renewable sources of power, the 
disaster recovery, and so on.” 

In order to realize those functions relevant to the demand and supply of power, information 
that is sent and received via the SG CP includes “the time-series data of the electrical energy, 
the demand (e.g. predictive values, results), the supply (e.g. supply capacity), the price, the 
amount of the emission of the greenhouse gas effect, the utility grid stability (e.g. 
transmission capacity, voltage, frequency), and so on. "This information is defined both 
logically and functionally so that the control of demand / supply may be realized under the 
system structure and devices in the Domains mentioned above. 

3.2.5 Functional requirement of SG CP (Smart Grid Connection Point) 

The SG CP implies a functional requirement as shown below. 

The SG CP is the functional and logical point of the interface that realizes control of demand / 
supply power between the “Group of Energy Supplier domains” and the “Group of Customer 
domains”. The SG CP is independent of the function and physical structure of each actor. The 
SG CP is not for monitor control which is dependent on physical systems / devices (e.g. the 
start command, the stop command, the setting of command to control devices directly). 

If the demand / supply control is realized by the energy supplier and the customer via the 
service provider, then the SG CP does not always correspond to the physical connection point 
for the power transmitting / receiving. 

While responsibility for providing electrical power, services, and ownership of devices varies 
between countries, “the information that is sent and received via SG CP for the demand / 
supply control of power” is constant. 

“The device that consumes power, stores power or supplies power” can be integrated into the 
CEM (Customer Energy Manager). The device can receive message from the “group of the 
energy supplier domains” and send message to the “group of the energy supplier domains” 
via the CEM. 

If the customer with a power supply device needs to communicate with other customers (e.g. 
in the case of interruption of electrical power supply from energy supplier, see Figure 16), 
then the customer communicates with other customers via the SG CP. 
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Figure 15 – Smart Grid Connection Point SG CP  

 

 

Figure 16 – SG CP (in the case of interruption of electrical 
power supply from energy supplier) 

3.3 Communication requirements for the Smart Grid and the Smart Grid Connection 
Point (interface into the premises) 

The communication system and protocol on the grid side for connecting the smart customers 
shall fulfil the following requirements: 

• Many customers (resources) can be connected in parallel to a server (> 1 million). 

• The system shall be optimized for a high volume of small data packets. 

• Information about network availability (presence) is required. 

• Notifications and messages shall be “just-in-time” (within seconds) without store-and-
forward or continually polling. 
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• Resources shall have a unique, trusted identity. This identity may be used as a logical 
address for communications. 

• Communication shall be encrypted and authenticated from both sides (trusted entities). 

• The communication network must be decentralized with straightforward federation. 

• Server-host to server-host communication shall be supported. 

• Message content based on XML shall be extensible. If a message contains additional 
information not understood by a device, it shall be ignored and the sender must realize 
and accommodate for this fact. Shall be able to define new payload types without 
‘breaking’ interfaces. 

• Resources shall not be required to accept inbound connections, where there shall not be 
the need to open ports in firewalls to allow them to communicate over the internet. 
Resources will only make outbound connections to the communication infrastructure using 
their credentials. 

• Resources shall be able to receive messages asynchronously, without the need to poll a 
controller. 

• It shall be possible to address a message to a specific endpoint, whether the destination 
be a device that controls a resource or application software used to manage resources. 

• Group communications (multi-party interactions) shall be supported, where a controller 
can address a message to all members of a group. Devices may have membership in zero 
or more groups. This means that each message shall have a single source, but potentially 
many destination addresses where a destination address may be a group address that is 
maintained and managed by the communication infrastructure. 

• The protocol shall support publish and subscribe. 

• The protocol shall support service discovery. 

• The communication system shall support redundancy. 

• The communication system shall protect against denial of service attacks and other types 
of attacks as appropriate for the communication mechanisms. 

3.4 Common messages – information to be exchanged 

3.4.1 General 

As already mentioned the main intention of this technical report is to define requirements for 
the communication between grid side actors and CEM as well as between CEM and smart 
devices within premises. Common messages are the vehicle to understand each other. This 
section collects relevant information-requirements for these messages and describes the 
process used. 

3.4.2 Intention of user stories and use cases 

Why user stories and use cases? Standardization does not standardize use cases. The user 
may use different ways to get to a target or the manufacturer may implement different 
solutions, means different interpretations of use cases.  However the definition of data and 
information exchanged between the different stake holders is essential to ensure 
interoperability. Use cases for this technical report do not exclude any stakeholder but define 
the information which needs to be exchanged to accomplish a certain task without favouring 
any specific stakeholder. 

Use cases help to collect requirements for necessary information by describing possible 
scenarios. 

This document defines a minimum set of information which is necessary to ensure 
interoperability. It also defines the requirements for this information is exchanged as well as a 
description of the functionality and information flow.  
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It is then up to the specific Technical Specification (e.g. IEC 62746-x) to standardize the data 
models and the structure with its content. 

As Smart Grid, Smart Building and Smart Home are overlapping areas, this technical report 
describes the whole chain from the grid interface into the premises via in-home/-building 
distribution until the smart (end) devices and vice versa. 

Figure 17 describes the process to define messages and data models structures while this 
technical report ends with the information requirements and concepts. 

 

Figure 17 – User stories and use cases process 

In order to define requirements for messages and related information to be exchanged, we 
have chosen a process described below. 

The first step of the process is collecting “user stories”. Each ”user story” is a description of a 
specific scenario that a consumer may experience with Smart Grid and in the Smart 
Home/Building area. The user stories are derived from stakeholder brainstorming sessions. 
They do not follow a specific standardized format, use cases on the other hand compile 
information in a standardized format. They had been created out of these user stories or were 
taken from other sources, e.g. IEC Technical Committee 8. There are other standardization 
committees also working on use cases relevant to this technical report. Each user story is 
made from the consumer perspective and describes how consumers interact with Smart Grid 
and/or Smart Home/Building related scenarios in their premises.  

The second step of the process is harmonization of use cases. Each use case as defined 
might not fit into the overall architecture and must be extended or slightly modified. It might 
also be possible to touch upon existing use cases and integrate them as a new one for this 
activity. A single use case can realize one service or multiple services described in User 
Stories. Use cases include messages transmitted between a smart device, a CEM and /or an 
actor on the power grid side through the Smart Grid Connection Point (SG CP). The SG CP is 
the information access point but does not consider the electrical grid connection point to the 
customer premises.  

The last part of this step of the process is a verification step, checking the exhaustiveness of 
use cases with all user stories.  

After confirming exhaustiveness of use cases, the consolidated information exchanged list 
shows the minimum requirements applicable to the selected user stories. The requirements 
for data for the messages are examined as the third and fourth step. This step of the process 
also ends with a verification step by checking the exhaustiveness of messages covering all 
use cases. The last step of this process is carried out by the technical specifications on the 
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information exchange in the building (CEM to smart device) and on the information exchange 
between grid actors and the CEM. 

3.4.3 Relationship of user stories and use cases 

This document provides descriptions of user stories and use Cases. 

User stories are produced from the consumer or grid side perspective and describe typical 
scenarios that a may be experienced in an unstructured way. The list of user stories is not 
exhaustive and represents the scenarios which had been considered for this technical report. 
Since user stories do not have a standardized format and do not structure its content, they 
are mapped to structured use cases. These use cases use a standardized template format to 
compile the information required for the scenarios described in user stories. It might be 
possible that one user story utilizes multiple use cases to accomplish a given task.  

Depending on the level of detail and the content, use cases can be classified into various 
categories. The use case collection for this technical report makes usage of high level use 
cases and specialized use cases according to IEC specifications. 

This is depicted in Figure 18. 

 

Figure 18 – Relationship user stories and use cases 

3.4.4 Requirements for information exchange 

According to the process described in 3.4.2, use cases are the basis for a collection of a 
numerous number of information to be exchanged between actors. Figure 19 lists high level 
examples for the interface between 

• Smart Grid (Actor A and B) and CEM 

• Smart device and CEM 
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Figure 19 – Examples of information to be exchanged  

As already described in 3.1, the CEM functions like an intelligent home or premises managing 
and mapping system between Smart Grid and smart devices.  

The following example may help to understand the meaning of messages and behaviour of 
the CEM. Please refer to the user story Charging of an electric vehicle: A.1.3. 

In this user story the user wants to drive a certain distance next morning (8 a.m.) and advises 
the car to take care of charging the battery until 8 a.m. The user has already programmed the 
CEM to use the cheapest price of electrical energy. 

The car calculates the amount of lacking energy and asks the CEM to manage a flexible start. 
Attached parameters are in this case battery charging capacity, earliest starting time (e.g. 
now), latest end time (= 8 a.m.). 

The messages on Figure 19 (interface CEM – Smart Device) are represented by 

• Flexible start consumption (SD: Battery, Appliance, heatpump etc. 

• Energy profile consumption (forecast, realtime)  

An example of a sequence diagram could look as shown in Figure 20: 
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Figure 20 – Sequence Diagram Flexible Start  

Independent from the request of the EV, the CEM regularly gets price information from the 
energy retailer, e.g. for the next 24 h in advance, the next 12 h with binding prices per time 
slot and the next 12 h as forecast. 

The message on Figure 19 (interface Smart Grid – CEM) is represented by 

• Price and environmental information consumption (fixed, realtime)  

and an example of sequence diagram could look as shown in Figure 21: 

 

Figure 21 – Sequence diagram price and environmental information  
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Based on the request from the EV the CEM now calculates the best start time for EV 
charging. The CEM may also include already accepted flexible starts of other smart devices, 
behaviours of the users such as cooking at noon and so forth. Based on the outcome the CEM 
sends a proposed starting time to the EV. 

The message in Figure 19 (interface CEM – smart device) is represented by 

• Set SD (charging, discharging, time, on, off, start, stop, pause temperature etc.  

and an example of sequence diagram could look as shown in Figure 22: 

 

Figure 22 – Sequence diagram starting time  

These mentioned and any other CEM algorithms are not the subject of this report as it affects 
competition. This technical report only focuses on the relevant messages and information to 
be exchanged between Smart Grid, CEM and smart devices. 

The next level of detailed requirements is summarized in Table 1. 

Table 1 – Information requirements collection  

Information exchange 

Category Data  
Concepts / data 

unit UC references 

Abort Abort SD function Direct load / 
generation 
management 
(Demand Side 
Management) 

JWG111x, 
112x 

Capabilities Capabilities  tariff profile Price & 
environmental 
information 

JWG2112 

Dispatch information Battery ancillary service dispatch 
information 

Direct load / 
generation 
management 

JWG2121/WGSP 2121, 
JWG1130 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Dispatch request Battery ancillary service dispatch Direct load / 
generation 
management 

JWG2121/WGSP 2121 

Energy profile Energy consumption profile actual Power profile JWG2111/WGSP 2111 

Energy profile Energy consumption profile forecast Power profile JWG 1103, JWG120x, 
JWG212x, 
JWG2111/WGSP 2111 

Energy profile Energy generation profile actual Power profile JWG2111/WGSP 2111 

Energy profile Energy generation profile forecast Power profile JWG121x, JWG202x, 
JWG120x, 
JWG2111/WGSP 2111 

Estimated Power 
Consumption/Generation/St
orage profile 

Individual smart device 
consumption/Generation /Storage 
information estimated by the user 

Estimated Power 
Profile 

JWG2001, JWG2000 

Estimated Power 
Consumption/Generation 
profile 

Estimated energy profile consists of 
energy profile with respect to each 
power classification of smart 
devices(RE, non-RE, Load) 

Estimated Power 
Profile 

JWG2010 

Amount of the power 
produced by User 

Amount of the power produced using 
REs 

Amount of the 
power produced by 
User  

JWG2010 

Power 
Consumption/Generation 
profile 

Selected power consumption/generation 
profile  at triage case provided by CEM 
in order to negotiate with Actor A  

Power 
consumption/genera
tion profile 

JWG2001 

Power 
Consumption/Generation 
Plan 

Aggregated Power usage plan of the 
building 

 

Aggregated Power 
consumption/genera
tion plan 

JWG2002 

Power 
Consumption/Generation 
Plan 

Demand curtailment ability of Group of 
Buildings 

Aggregated Power 
consumption/genera
tion plan 

JWG2002 

Power 
Consumption/Generation 
Plan 

Aggregated selected proposal for group 
of building (Selected proposal is facility 
manager’s selection of proposals for 
each building offered by CEM) 

Aggregated Power 
consumption/genera
tion plan 

JWG2002 

Power 
Consumption/Generation 
Profile 

power profile for disaster situations at 
disaster situation in order to negotiate 
between CEM and Actor A  

Power 
consumption/genera
tion profile 

JWG2042 

Power 
Consumption/Generation 
Profile 

aggregated power profile at disaster 
situation in order to negotiate between 
CEM and Actor A 

Aggregated power 
consumption/genera
tion profile 

JWG2042 

Power  
Consumption/Generation 
Profile 

Power profile that includes incentive 
and re-created plans of consumption 
schedules, generation schedules of the 
customer’s building 

Power 
consumption/genera
tion profile 

JWG2001 

Power 
Consumption/Generation 
Profile 

Emergency Power Profile for the triage 
control  

Power 
consumption/genera
tion profile 

JWG2001 

Power  distribution Plan Power distribution plan provided by  
Actor A in order to negotiate with CEM 

Power 
consumption/genera
tion plan 

JWG2010 

Customer’s battery 
operation plan 

Customer’s battery operation plan (one 
of the following form: Detail schedule, 
outline schedule or Surplus schedule) 
provided by CEM in order to negotiate 
with Actor A 

Peak Shift 
Contribution by 
Battery Aggregation 
(PSCBA) 

JWG202x 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Customer’s battery 
operation plan 

Customer’s battery operation plan 
(surplus power usage) provided by 
Actor A in order to negotiate with CEM 

Peak Shift 
Contribution by 
Battery Aggregation 
(PSCBA) 

JWG202x 

Fan setting Mode automatic Comfort, 
management and 
status information 

JWG 111x, 112x 

Fan setting Mode non-automatic Comfort, 
management and 
status information 

JWG 111x, 112x 

Fan setting Level Comfort, 
management and 
status information 

JWG 111x, 112x 

Grid status Traffic light Traffic light WGSP 2112 

Grid status Time period information when no power 
will be provided by scheduled blackout 

Blackout 
management at 
Customer 

JWG2122 

Grid status Level of Emergency Emergency 
management at 
Customer 

JWG2122 

Customer Status Priority Information of the each smart 
devices 

Degrees of 
importance, 
priorities 

JWG2001 

Customer Status Aggregated priority information for the 
group of building 

Degrees of 
importance, 
priorities 

JWG2002 

Increase/decrease decrease absolute heat Comfort, 
management and 
status information; 
Temperature profile; 
Direct load / 
generation 
management 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Increase/decrease decrease relative heat Comfort, 
management and 
status information; 
Temperature profile; 
Direct load / 
generation 
management 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Increase/decrease increase absolute heat Comfort, 
management and 
status information; 
Temperature profile; 
Direct load / 
generation 
management 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Increase/decrease increase  relative heat Comfort, 
management and 
status information; 
Temperature profile; 
Direct load / 
generation 
management 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Increase/decrease Request of reduce consumption based 
on the plan which is set before 

Management of 
power 
consumption/reducti
on  

JWG2001 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Increase/decrease Request of accelerating the production 
or decelerating the production by Actor 
A 

Management of 
power 
consumption/reducti
on 

JWG2041 

Log information Log information fuel cell Comfort, 
management and 
status information 

WGSP 2114, JWG 1130 

Log information Log information heat pump Comfort, 
management and 
status information 

WGSP 2114, JWG 1130 

Log information Log information photovoltaic Comfort, 
management and 
status information 

WGSP 2114, JWG 1130 

Log information Log information storage battery Comfort, 
management and 
status information 

WGSP 2114, JWG 1130 

Log information Result of smart device control Management of 
power 
consumption/reducti
on 

JWG2010, JWG2041, 
JWG2042 

Log information Energy suppression performance report Management of 
power 
consumption/reducti
on 

JWG2001 

Log information Aggregated suppression performance 
report 

Management of 
power 
consumption/reducti
on 

JWG2002 

Log request log information fuel cell Comfort, 
management and 
status information 

WGSP 2114 

Log request log information heat pump Comfort, 
management and 
status information 

WGSP 2114 

Log request log information photovoltaic Comfort, 
management and 
status information 

WGSP 2114 

Log request log information storage battery Comfort, 
management and 
status information 

WGSP 2114 

Metering Metering data Price & 
environmental 
information; simple 
data unit 

WGSP 2111 

Metering Tariff profile Price & 
environmental 
information 

WGSP 2112 

Metering Tariff profile update Price & 
environmental 
information; simple 
data unit 

WGSP 2112 

On/off off fuel cell Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

On/off off heater Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

WGSP 2121, JWG 1120 

On/off off heat pump Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

On/off off load Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

WGSP 2121 

On/off off photovoltaic Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

WGSP 2121 

On/off on fuel cell Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

On/off on heater Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

WGSP 2121, JWG 1120 

On/off on heat pump Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

On/off on heat pump (water) Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG 1130, JWG 1120 

On/off on load Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

WGSP 2121 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Pause/Resume Pause SD function Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG111x, 112x 

Control Control signal for the smart devices in 
the customer premises in advance (e.x. 
one-day in advance) 

Load/generation 
management 

JWG2121 

Control Control signal for the smart devices in 
the Building or CES/CEP 

Load/generation 
management 

JWG2001, JWG2010, 
JWG2041, JWG2042 

Control Equipment operation schedule Load/generation 
management 

JWG2002 

Control Request for Schedule Peak Shift 
Contribution by 
Battery Aggregation 
(PSCBA) 

JWG202x 

Control Inquiry, Inquiry Acceptance, Inquiry 
Rejection 

Peak Shift 
Contribution by 
Battery Aggregation 
(PSCBA) 

JWG202x 

Control Execution Notification Peak Shift 
Contribution by 
Battery Aggregation 
(PSCBA) 

JWG202x 

Request Request of reduce consumption to CEM Load/generation 
management 

JWG2001 

 

Request Proposals for adjustment plan to CEM 

(These are created based on priority, 
power usage plan and consumption of 
buildings and equipments) 

Load/generation 
management 

JWG2002 

Request Suppression signals for Group of 
Buildings 

Load/generation 
management 

JWG2002 

Request Power usage plan of Group of Buildings Load/generation 
management 

JWG2002 

Pause/Resume Resume SD function Direct load / 
generation 
management; 
Comfort, 
management and 
status information; 
simple data unit 

JWG 111 x, 112x 

Request exported power 
reduction 

NA Direct load / 
generation 
management; power 
profile; simple data 
unit 

WGSP 2121 

Request imported power 
reduction 

NA Direct load / 
generation 
management; power 
profile; simple data 
unit 

WGSP 2121 

Request store heat Request store heat Temperature profile; 
Direct load / 
generation 
management; 
simple data unit 

WGSP 2121 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Set mode Mode simple data unit; 
Comfort, 
management and 
status information 

JWG 1110 

Shut off signal Heat pump shut off signal profile Direct load / 
generation 
management; 
simple data unit 

WGSP 2121 

Signal Disaster Signal Signal JWG2042 

Start/Stop Start SD function Direct load / 
generation 
management; 
simple data unit 

JWG 1110 

Start/Stop Stop SD function Direct load / 
generation 
management; 
simple data unit 

JWG 1110 

Status charge storage battery 
successful/unsuccessful 

Comfort, 
management and 
status information 

WGSP 2112, 2121 

Status discharge storage battery 
successful/unsuccessful 

Comfort, 
management and 
status information 

JWG 1130, WGSP 
0200, 2112, 2121 

Status flexible start for smart device Comfort, 
management and 
status information 

JWG 1103, JWG120x, 
JWG212x, JWG121x, 
JWG202x 

Status Latest end time of smart device Comfort, 
management and 
status information 

JWG 1103, JWG120x, 
JWG212x 

Status off/decrease heat pump 
successful/unsuccessful 

Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Status off fuel cell successful/unsuccessful Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Status off heater successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 

Status off heat pump successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 

Status off load successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 

Status off photovoltaic 
successful/unsuccessful 

Comfort, 
management and 
status information 

WGSP 2121 

Status on/increase heat pump 
successful/unsuccessful 

Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Status on fuel cell successful/unsuccessful Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Status on heater successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 
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Information exchange 

Category Data  
Concepts / data 

unit UC references 

Status on successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 

Status Programme duration of smart device Comfort, 
management and 
status information 

JWG 1103, JWG120x, 
JWG121x, JWG212x 

Status PV Status data set Comfort, 
management and 
status information 

WGSP 2121 

Status set temperature 
successful/unsuccessful 

Comfort, 
management and 
status information 

WGSP 2121 

Status set timer successful/unsuccessful Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x 

Status status fuel cell Comfort, 
management and 
status information 

WGSP 2114, 2121 

Status status heat pump Comfort, 
management and 
status information 

JWG 1130, WGSP 
2114, 2121 

Status status photovoltaic Comfort, 
management and 
status information 

WGSP 2114, 2121 

Status status SD Comfort, 
management and 
status information 

WGSP 2114 

Status VAR mode successful/unsuccessful Comfort, 
management and 
status information 

WGSP 2121 

Status Building Information Management and 
Status Information 

JWG2010 

Status Aggregated Building Information Management and 
Status Information 

JWG2002 

Status Status Report of the CEM (Alive or Not) Management and 
Status Information 

JWG2042 

Status request status fuel cell Comfort, 
management and 
status information 

WGSP 2114 

Status request status heat pump Comfort, 
management and 
status information 

WGSP 2114 

Status request status photovoltaic Comfort, 
management and 
status information 

WGSP 2114 

Status request status storage battery Comfort, 
management and 
status information 

WGSP 2114 

Storage charge storage battery Direct load / 
generation 
management; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

Storage discharge storage battery Direct load / 
generation 
management; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x, 
JWG212x/WGSP212x 

PD IEC/TR 62746-2:2015

Full document details: PD IEC/TR 62746-2:2015

http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015
http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015


 – 40 – IEC TR 62746-2:2015 © IEC 2015 

Information exchange 

Category Data  
Concepts / data 

unit UC references 

Storage standby storage battery Direct load / 
generation 
management; 
simple data unit 

JWG111x, 112x, 
JWG211x/WGSP 211x 

Storage standby storage battery 
successful/unsuccessful 

Comfort, 
management and 
status information 

JWG111x, 112x, 
JWG211x/WGSP 211x 

Tariff Fixed tariff schedule Price & 
environmental 
information 

WGSP 2112 

Tariff Real-time tariff Price & 
environmental 
information 

JWG 1130, WGSP 2112 

Tariff Prices for each time in a period (e.g. 
Hourly prices in a day) 

Direct 
load/generation 
management with 
Incentive 

JWG2121 

Tariff Prices for each time in a period (e.g. 
Hourly prices in a day) 

Demand-Supply 
Adjustment based 
on Prices for each 
time 

JWG2000 

Incentive Incentive information Demand reduction 
by Actor A 

JWG2001, JWG2002, 
JWG2010  

Bid Customer bids Negawatt (Power 
reduction) with certain price 

Demand Response 
with Negawatt 

Section A.1.22 

Telemetry data Telemetry data Power profile; 
temperature profile, 
simple data unit 

WGSP 2121 

Temperature set temperature Temperature profile; 
simple data unit 

WGSP 2121 

Threshold level set tariff threshold Comfort, 
management and 
status information 

WGSP 2112 

Time set timer Comfort, 
management and 
status information 

JWG 1103, JWG120x, 
JWG212x, JWG121x, 
JWG202x, WGSP 2112 

VAR mode information VAR mode information Power profile; 
temperature profile, 
simple data unit 

WGSP 2121 

Voltage support request Voltage supports Power profile; 
temperature profile, 
simple data unit 

WGSP 2121 

3.4.5 Energy management concepts 

3.4.5.1 Traffic Light Concept 

A good example of energy management service is the Traffic Light Concept (TLC), described 
in the report WG Sustainable Processes – CEN-CENELEC-ETSI Smart Grid Coordination 
Group (SG-CG) – Approval of SG-CG deliverables”. EU Mandate M490, Dec. 2012, see SG-
CG/M490/E_Smart Grid Use Case Management Process [9]. 

As functions like DSO, TSO, retailer and so forth are not used equivalent worldwide, the 
Smart Grid Coordination Group Report (SG-CG/M490/E_Smart Grid Use Case Management 
Process [9]) named these actors neutrally: 

• Actor A typically references the market relevant actors like retailers 
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• Actor B typically references actors like “Meter Operator” or “DSO” that will interface to the 
customer domain by a smart metering infrastructure. 

TLC does not imply any specific user stories and/or use cases. It only describes a concept 
with different types of situations in the Grid. 

The energy management relevant user stories and use cases in this technical report support 
on a certain level the Traffic Light Concept (TLC) (see Figure 23) even if this is not in any 
case a prerequisite nor user stories and use cases are complete and covering all phases. Use 
cases can be found in the Use Case Management Repository (UCMR) [1]. 

Further Traffic Light Concept (TLC) related user stories and use cases may be included in 
future versions of this document. 

 

NOTE See BDEW Roadmap – Realistic steps for the implementation of smart grids in Germany [4]. 

Figure 23 – Traffic Light Concept 

NOTE The devices in the graph show examples of resources that can be used to support mitigation on Grid 
issues 

The TLC differentiates between three areas: 

The green shaded region defines the region where the ‘smart market’ competitively 
operates freely; the DSO may or may not interact with the market at this point. This should 
be seen as the ‘normal operating state.’ 

A typical function, used in this state, is “Flexibility or Demand Response”, as described in 
3.4.5.2. 

The yellow state indicates the state where the DSO actively engages with the market in 
order to keep the system from becoming unstable, it is therefore a temporary state 
preventing the grid from entering the red state. This could be by executing pre-agreed 
contracts or by stepping in to procure in real time at market prices. This does not mean that 
the customer has to accept any situation where a third party (DSO) decides when they can 
use what is in their home or business premise. Instead intelligent solutions and economic 
incentives should be provided to allow the customer to decide and accept some limits. 

A typical function, used in this state, is “Load Management or Demand Side Management”, as 
described in 3.4.5.3. 
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y-axis: 
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Grid 
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Pre-warning 
time 
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In the red state the DSO needs to take control of market interactions in a certain area 
where the constraint has occurred. However, actions in this state must be specific and well 
defined and be temporary in nature. In this situation the DSO can override contracts 
existing in the market, execute dedicated emergency actions through flexibility operators, or 
execute direct controls over generation or demand in order to re-stabilize the system as far 
as a contract or regulation / legislation allows. 

A typical function, used in this state, is “Emergency or Blackout prevention”, as described in 
3.4.5.4. 

For details please refer to the BDEW Roadmap – Realistic Steps for the Implementation of 
Smart Grids in Germany [4]. 

3.4.5.2 Flexibility (demand response) 

Flexibility is a typical functionality in the green area. The market offers flexible energy based 
on prices and / or environment. This can be amongst other scenarios the retailer, offering time 
separated tariffs but also using the own PV energy and combinations of that. 

The customer offers flexibility by letting a smart device to be started, paused, etc. based on 
specific conditions like price ranges, the availability of energy or specific environmental 
requirements (green power etc.).  

The smart device can be a consumer or producer of energy. 

3.4.5.3 Load management (demand side management) 

As already mentioned in the definition (see [2]), demand side management reflects the Top 
Down approach. If the grid recognises stability issues like frequency is running out of 
bandwidth, the TSO and/or DSO may ask the attached CEMs for help. This can be a request 
to reduce or increase consumption or generation. 

In case of a specific contract, load management can be seen as a management of Smart 
Devices, e.g. a heatpump is attached via an integrated CEM. In this case the message could 
be “increase/decrease to 100 % or 0 %”. 

3.4.5.4 Emergency / blackout prevention 

Emergency or blackout prevention management can be seen as a specific load management 
case. In case a blackout is in front of the door, the message from the TSO or DSO advises 
the CEM and smart devices to immediately go into a defined Standby Mode as a last chance 
to prevent the upcoming blackout. 

3.4.6 Function-specific profiles 

3.4.6.1 General 

In order to create interoperable messages with the relevant information, specific concepts 
need to be explained to become the basis for these messages and information to be 
exchanged. These information requirements are listed in the corresponding Tables 2 to 5. 

3.4.6.2 Power profile 

Irrespective of whether the smart device is a consumer or producer it needs to announce a 
kind of expected energy consumption or generation (power profile – see Figure 24) to allow 
energy allocation within smart premises. 
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For example, a heat pump can ask for allocating two sequences per day, once in the morning, 
once in the afternoon, each sequence with different phases of power consumption. 

Alternatively, a smart device can offer multiple sequences for the same time period, e.g. a 
battery pack can offer charging or discharging. The CEM can choose between these 
possibilities. 

 

Figure 24 – Structure of a power profile  

This power profile allows “generation” or “consumption” of energy to be distinguished. Figure 
25 shows as example the energy direction of a storage battery during charging and 
discharging. 
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Figure 25 – Consumption and generation  

The easiest way to express the expected energy consumption / generation is one sequence 
with one timeframe with one power value over timeslot (see Figure 26). 

 

Figure 26 – Structure of an easy power profile  
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Table 2 – Information requirements “Energy Profile”  

Name Includes UC references 

power profile 
(power over time) 

 

JWG1100, 1101, 1102, 1103, 120x, 212x,  
WGSP2110, 2111, 2112 

 

power quantity 

 

 

type of energy sources and amount of 
energy from each source type 

 

 

consumption / generation 

 

 

time information (e.g. slots, actual time, 
start time, end time, …) 

 

 

date information (e.g. weekday, date, …) 

 

 

confidence level  

 

 

devices 

 instantaneous power 
information 

 

JWG1103, 1130 

 

power quantity 

 

 

time information (e.g. actual time, …) 

 

 

date information (e.g. weekday, date, …) 

 

 

confidence level 

 

 

devices 

  

3.4.6.3 Price and environmental information profile (see Figure 27) 

The price and environmental profile uses the same basic structure as shown in 3.4.6.2 within 
power profile. Herewith typical scenarios can be handled like the price table for certain time 
slots within a timeframe (e.g. the next 24 h). 

Additionally benchmark conditions can be used to address more than one price per time-slot. 
The different price can be based on different conditions. Examples are: 

• If energy consumption exceeds a certain amount of energy within the time-slot, the next 
price level will be activated 

• The price levels reflect benchmarks, e.g. types of energy like renewables, yellow energy, 
CO2 footprint etc., from which the customer can select 

PD IEC/TR 62746-2:2015

Full document details: PD IEC/TR 62746-2:2015

http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015
http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015


 – 46 – IEC TR 62746-2:2015 © IEC 2015 

 

Figure 27 – Structure of a price profile  

Table 3 – Information requirements “Price and Environment Profile”  

Name Includes UC references 

price & environment profile 

 

JWG1100, 1130, 1110, 1111, 
WGSP 2110, 2111 

 

price quantity 

 

 

environment description a/o quantity 

 

 

variable price model (e.g. discount, 
quantity based etc.) 

 

 

time information (e.g. slots, actual time, 
start time, end time, …) 

 

 

date information (e.g. weekday, date, …) 

 

 

binding level 

  

3.4.6.4 Load / generation / storage management profile 

Load / generation management is used for expressing the need and quantity of power 
adjustment.The actor A/B is signalling stability issues in the grid and is asking for help. If the 
customer has offered support (e.g. as part of the contract or as part of an incentive  program) 
the CEM can evaluate capabilities to increase or reduce energy consumption or generation 
inside premises. 

Examples are: 

• lack of energy in the grid due to a breakdown of a power station with a certain time to 
ramp up another backup power station 

• energy overload due disproportional PV- and wind energy 

In these examples the actor A/B asks the CEM to reduce or increase power consumption for a 
specific time period. 
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Nevertheless this load / generation management concept can also be used to manage specific 
CEM-smart devices directly (see Figure 28). 

 

Figure 28 – Structure of a load / generation management profile  

Table 4 – Information requirements “Direct Load / Generation Management Profile”  

Name Includes UC references 

load / generation 
management profile 

 

JWG1130, 1111, 112x, 1110, 120x, 121x, 
202x, 2002 
WGSP2121, 2114, 2111, 2112 

 

time information (e.g. slots, actual time, 
start time, end time, ramp up time, ramp 
down time, etc.) 

 

 

date information (e.g. weekday, date, 
etc.) 

 

 

power quantity during ramp up / down 
(absolute / relative)  

 

 

Urgency / criticality 

 

 

confidence level  

 

 

devices 

  

3.4.6.5 Emergencies / Blackout prevention profile 

Emergencies / Blackout prevention management is a specific characteristic of load / 
generation management. The actor A/B is signalling an upcoming blackout situation in the 
grid. To prevent this blackout the actor A/B is advising the CEM to send all smart devices into 
a defined blackout prevention mode (minimal power consumption except safety relevant 
tasks).  

The information exchange can be handled like the load / generation management profile. 

IEC 

PD IEC/TR 62746-2:2015

Full document details: PD IEC/TR 62746-2:2015

http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015
http://www.avadocuments.com/doc/pd-iec-tr-62746-2-2015


 – 48 – IEC TR 62746-2:2015 © IEC 2015 

3.4.6.6 Temperature profile 

Instead of power management types smart devices can also be managed by a temperature 
profile (see Figure 29). The concept behind is comparable with the power profile concept. 

 

Figure 29 – Structure of a temperature profile  

Table 5 – Information requirements “Temperature Profile”  

Name Includes UC references 

temperature profile 

 

JWG202x, 120x, 121x, 1003, 212x, 1110, 
1130, 1111 
WGSP2112, 2121, 2114, 2111 

 

temperature quantity 

 

 

time information (e.g. slots, actual time, 
start time, end time, etc.) 

 

 

date information (e.g. weekday, date, 
etc.) 

 

 

confidence level  

 

 

devices 

  

3.4.7 Comfort, management and status information 

Comfort, management and status information summarize information requirements for remote 
management as well as kinds of remote monitoring like notifications, alerts and status 
information. 

The collection includes typical data like on, off, waiting for start, remaining time, pause, 
finished etc. The information to be exchanged is already referenced within Figure 19  

3.4.8 Upcoming profiles for new service requirements 

The function specific profiles, information to be exchanged (as described in this technical 
report) and corresponding messages are set up in a manner to allow easy definition and 
smooth harmonization of upcoming services like further energy related requirements, AAL, 
security, healthcare, and so forth. 
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