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|. Executive Summary

Smart grids will not be rolled out in a single swoop. Instead, their implementation is an incremental and

continuous stepby-step learning process, characterised by different starting points throughout Euhope.
this context, tandardisation is an indispensable step to ensure smart grid deploymemultitude of

standards irdifferent areasare required to ensur@ew functions andnteroperability.

Distribution system operators (DSQsil play a key role in thamart grid deployment.The table below
summariseshe DSO priorities for standardslong the different smart grid functionalities and services.
Recommendations for action on each of these standards are highlighted in boxes throughout the text.

Smart Grid Functinality & Service

List of Standards

Smart Network Management

Electromagneticompatibility &
power quality
Advancechetwork operation
andcontrol (e.g.fasterfault
identification and sethealing
capabilitiesadvanced network
automation, volt var/watt
control)

Snart metering andpower line
communication

IEC 61000 series

IEC 619681970/62325 (CIM)
IEC 61850 series, IEC 60870
series

IEC 62689 series

IEC 62351 series

IEC 60255 series

Smart Integration ofistributed
Generation ande-mobility

Integration ofdistributed
generation

Integration ofelectric vehicles
Integration of new usages such
as storage, heating & cooling
etc.

EN 50438

IEC 61850 series
TS 505449 & 2
ISO/IEC 15118
IEC 62786

IEC 61851

Smart Markets and Active
Customes

Enable DS@ actas market
facilitator and grid optimiser
Develop demand responsed
demandside management
progranmes
Aggregatdistributed energy
resourcesand emobility

Balancehe power grid

IEC 61968/61970/&325(CIM
IEC 62056 (DLM/COSEM)
IEG51850series

SEP 2.0, Open ADR

Tablel: Standards fosmart grid functionalities andservicesfor DSG'

Timely availabilityof these standards will be important, especially because R86adyhave to cope with
challengesthat require smart gd functionalities and servicesThe proliferation of intermittent

decentralised renewablég the distribution grids but one example

If the final standards are to reflect DSO standardisation needs, DSOs must act rapidbytethat their
views are heard. To this enthe Eurelectric and EDSO for Smart Gridlé publisha DSO standardisation

roadmapfor smart gridsin the course of 2013

Meanwhile smart gridstandards are not being developed imegyulatoryvacuum Ongoing discussionsn
the smart grid marketmodel g A (i KA y

iKS

into account as musthe development ofhetwork codes by ENTSEE

! SourceEURELECTRIC 10 Steps to Smart Grids
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II. Introduction

1. Standardisation at the fore

Standards play a key role in thdevelopment and deployment of technology in society, providing an
indispensable basis for widespread market penetration and customer convenience. Agreed standards tend
to encourage innovation, boost productivity and shaparket structures, enhancingeconamic efficiencyby
reducing or eliminating technical barriers that can create market distorti@endardieed smart grid
technology isa prerequisitefor a secure investment climate, especially taking into account the long lead
times of the distribution business. Moreover, agreed standards will benefit all stakeholders involved.

In a meeting on energy issues in February 2064 27 EUHeads of Stateand Governmentoncluded that

the internalenergymarket shouldbe completed by 2014 so as to allow gas and electricity to flow fréely.
reach this challenging target, theaskedMember States, itiaisonwith standardisationbodies and industry

i 2 @ldra@ @ork with a view to adopting technical standards for electric vehicle charging systems-by mid
2011 and for smart grids and meters by the end of 2012

The electricity industry welcomedis political recognition of the importance of standardisgmart grid

technology We are alreadyollaboraing with European and international standardisation bodiesisure

the development ofsecure costeffective standardsAlthough the restrictive timeframemay ultimately

prove unfeasiblestandards are noan endin themselvesdut a means tachievesmooth systemoperation

and interaction betweenrelevant actors as well ascosteffective deployment.To this end both the

regulatory framework¢ which may for the distribution businessdiverge significantly aross different
Member States; and the market modelill also greathinfluence the functioing and operation of smart
grids in practice

2. DSOQpriorities for deployingsmart grids

Based on the recommeiadions for smart grid standardision in Europe asdeveloped by the Eopean
standardsation organgations the distribution companies represented IBURELECTRIG EDSJor Smart
Gridshaveidentified the major standardation priorities for the distribution business.

EURELECTRIC and EDSO for SmaRw&n® concentrates on the following mairapplicationareas

Peak Demand Management

DER integratioand management

EV integration and management

Flexible load integration and management

Power Quality management

1 GridOptimisation(operation maintenanceand loss reduction

= =4 —a A A

In future, storagesystemswill becomean additionalcomponentto integrateand manage

The gandardsrelated to the abovementionedreasshould befurther supported bymarket mechanismand
regulation The ENTSEE network codes for example,could make clear reference t&€IM and Role Model
eBlXstandards and provide guidelinef®r national grid connection codes



Meanwhile DSOs arealready facingchallenges related to an increasing share of intermittemtd
decentralised renewable generatiosiventhe impact this will have on the distribution network, technical
standards related to connecticendinstallationare of utmost importance for the distribution business.

Furthermore, smart grids will require a moadvanced level of automation compared to the grids today,
leading to an increased introduction of ICT in the grids. Respective standards are therefore a must.
¢ 2 Y2 NNBast(yad differsfrom the existing distribution networkin that it will be equipgd with
extensive telecommunication capabiliti¢arst informationmodels CIM and IEC 61850 need to be extended

to replace oldapplicationprotocols (identified in the standardisation gap Gemnd Dig?). Second there is

a need toallocatea specific prtion of the radio spectrunto smart grids to enable advancedidirectional
communication and data collectiohiswill improve network operation angdpen up possibilitiefor new
serviceon the demand sidefor instancehrough smar meters andelectric vehicles.

Telecommunication fosmart grids should not be limited to the access segments (for both matritkfixed
networks). Indeed all parts of the telecommunication infrastructure should be equally consjdezed
backbone, carrier, accesand service provision/delivgrDSOs do not recommend apyedefined dominant
telecommunication technologyall wired (fiberoptics, copper, power ling), radio links (¥ry High Frequency
Ultra High Frequency microwave), satellite links, access wired avitkless technologiesand othershave to
be consideredn terms of their performance ancyber securityssues

The following sections highlight and explain the priorities for smart grid standardstherperspective of
the distribution business. They have been grednto three main categories:

- Smartnetwork management
- Smart integration of distributed generation and electric vehicles
- Smartmarket and customers

lll.  DSO StandardisatioRriority Clustering

Within M/490 ¢ the Smart Grid Standardisation Mandatesued bythe European Commissiog a
stakeholderbasedranking has identiéd the broad priorities for smart grid standardisatiorizor the purpose
of this documentEURELECTRIC and EDSO for Smart Gridsanded out a specificDSO priorityclustering
for smart grid standardisation.

The DSOpriority clusteringintends to cover, first, the improvement¥ N2 Misindss asua dzl f drid (i 2
optimisatore 65D 02 yy S O (ipowey qualitylzbd8ainced allomation, Volt Var control and
distribution network dispatchingncluding theright level ofcyber security. In a second step, the possibility is
developedto use flexibilitiesconnectedto the distribution gridfor further grid optimisation andfor the
market (Active Demand Managementn this second stefhe DSO actasadmarketfl OA f A G G 2 NE

With its emphasis on the seamless functioning of the netwdnk, grioritisation of DSOsbviouslydiffers
from the one developed under thil/ 490 within the WG First Set of Standardghichtakesall stakeholder
interests into account The coloured list below provides an overview othe level of urgency in
standardisation priorities.



ID Gap summary Justification
Significant importance for DSOs to ensure increased automation of the
network. Enhancement of efficiency in dtyrday grid operation and the ensurin
network security, system control and qualitysafpply are essential items.
Main scope of this work is to create a technical report IEC 69889 for feeder
Automation communication and an international standard IEC 62689 for |
Dis1 Feeder and advance detectors for medium voltage lines.
Dis7 distribution automation The new standard IEC 62689 fault detectors may result in higher investmel
costs, but the financial impact in general seems to be low as fault detectol
GadlrasS 2F GKS FNIé& FNB AYLRNIIyG ¥Fi
fault detectors will enhance grid operatiand can help to reduce shutdown times
It may have a high impact on operation, complexity, reliability and upgradeabili
concerned systems.
The aim isto support harmonizing the electrical connection installatjoand
operationrules within Europe down to all levels of connection of DER. But too ¢
Gen4 . . . | connection requirements may have financial impact and slow down
P::i)rﬁacl)ry Genb Connecting DER to the grid implementatign of DER.
e Thls_ gap will also nele to adapt to the future EuropeanNetwork Code
s requirements.
Main scope of this work is a review of existing standards regarding EMC takin
EMG1 Review existinEMC account new developments in the grid (DERp@bility). Further work iglanned on
standards electromagnetic interference between electrical equipment/systems in
frequency range below 150 kHz.
Main scope of this work is to create technical reports IEC 6B88D and-11 for
Seamless communication communication betweensubstation and control centre and WAN technolol
Dis3 between control centre and | guidelines for IEC 61850 series. IEC 61850 has been identified as a core stant
substation smart grids bylEC with high impact on operation, complexity, reliability &
upgradeability of concerned systems.
. The missing alignment of glossaries and data modelling between control ce
Harmonized glossary, . L " : e
semantic & modelling and field gppllcatlon may cause additional complexity and reduce reliability
G(_enl between backoffice upgradeablllty of (_:oncerne_d systems. _ _
Dis2 L . Main scope of this work is to harmonize IEC 6186870and IEC 61850 serie;
SIS, BT They have a high impact on operation, complexity, reliability and upgradeabili
applications (IEC 61850 ' '
concerned systems.
The exchange of metering data and tariff information is fundamental to
implementation of smart grids. The further development of different g
competing standards for the same purpose leads to unnecessary CcOsts
. complexity.
Gen2 Harmonls_atlon ETEE IS Main scope of this worls to revise IEC 619@B Agplication integration at electri
62056series(DLMS/COSEM)| ... . o )
SM1 data model and IEC utllltl_es- System interfaces forglstrlt?utlon mvanagem(?ﬁ’prt 9 _Interface for metel
Ind-1 61850/CIM reading and contrdl F'yR 02 O NX:|-HUE:atritit® Mmetexng migte
exchange- The DSML/COSEM suitePart 62: COSEM interface classes 0 K
published in 201€11) as international standards.
. 20K adGlFyRIFENR &SNASE KI@S |y AYLI Q
concerning system interface for meter reading and control.
IEC 61850 has been identified as a core standard for smart grids by IEC wit
DSO Smart Grid:ommunication impact on operation, cpmplexity, reliabilitand u_pgradee_lbility of concerne;
Secondary standards relying on the systgms_. As the communication technol_ogy used within kdfike systems (such a
Priority Other1 Intemet based stan_dar_d Wel _monltor!ng & control cent_res) or on field level (such as feeder automatior|
cluster S_erwces& harmonisation |ntegr§tlon of DER or active cor_1§ur_ner) may have financial impadtalso on
with CIMand IEC 61850 operation performance, the specific impact also depends on the current apj
communication technology at DSO level
. .| The normative definition of logical nodes for DER is necessary for new smai
Extended field data modelling . . . . .
appliances because process devices have to be described in such logical no
standard (part of IEC 61850 | . : L . . .
Gen3 information exchange. Therefore it is impontathat currently valid logical nodes i
to support demand response ) . S
Ind-2 DER. VPP and process protocols are not subject to change in the further standardisation proce
HB2 L Main scope of this work is to revise IEC 61850H 1 &/ 2 YYdzy A Ol
home/building/industry o . . . L
automation system§ for p(_)wer’ u'[Allltvy automation Part 7429. Basic communication structure
5A3U0NAROdz0 SR SYSNHe NBaz2dz2NOSa f23A0F
It is necessary to ensure harmonization with existing metering models and (
SM3 From Smart metering to relevant standardization initiativeeelated to smart grids. There is a consideral

Smart Grid, and-enobility

relevance for all enobility topics where smart services are provided as poss
market model.




Gap summary

Justification

Com2

Harmonize activities on
data transport
technologies

Main scope is to extend the frequency range on the low freque
equipment impedances according to EN 5006%nd to define
supported protocols based on ITU G.9960 and G.9961 for Smart
applications.

It is to notice that EN 50065 is a harmonized stalard to the low
voltage directive 2006/95/EC and the EMC directive 2004/108
Harmonised standards generally are important for the market bece
they have to be applied by manufacturers and operators due to t
presumption of conformity to Europeanumglelines and so also t
national legislation.

Dis4

Develop cyber security
around IEC 62351

The information processing systems at the process control level
consequently exposed to an increasing number of threats
vulnerabilities. It is thereforessential that, in the area of process a
business control as used by the energy utility industry, adeq|
information security is achieved.

IEC 62351 standard series has been identified as core relevan(
smart grids by IEC. But in fact that IEC @238Hdresses security arn
specifies technical requirements on protocol level, it mainly addre|
vendors and telecom operators when they develop products accor
to IEC 61850, IEC 60870, IEC 61970 and IEC 61968.

DSO
Tertiary
Priority
cluster

Ind-3

Smartmetering data to
building system interface

Main scope of this work is to ensure coordination between IEC P(
TC205, TC57 and CEN TC 294 / CENELEC TC13. As ghelmse;
coordination within the ESOs, there is no specific impact on DSOs.

Ind-5

Electrical installation
allowing DER installation

Main scope of this work is tsupport thedevelopment of a dedicated
part within the HD (IEC) 60364 to cover new safety and prote
issues for the electrical installation of DER to the grid. Safetysssilie
concern all kind of operation and plant technology.

EMG2

Review EMC and Power
Quality levels

Main scope of this work is a review of EMC and power quality levels
measurement methods. A draft of IEC 61@D80 Ed. 3 was distributed
includingan informative annex for measurement method for conduci
disturbances in the range of-250 KHz.

Further actions are the addition of annexes to TR 50422 regarding
impact of DER on supply voltage and the impact of disturbanc
frequency range above kHz on supply voltage.

EMG3

Consider distorting
current emissions from
DER equipment

Main scope of this work is to standardize how to give a limitation to
distorting current emission by DER equipment and to fairly allocate
ability of networks to absorb distorting current emissions. W
publication of IEC 6106815 in September 2011, the main activity
EMG3 is closed. Further actions are to revise standards impacted b
610003-15 (revision of IEC 61082 and 6100&-12, secod priority

is for IEC 61008-14, then for IEC 610686, 610003-7 and 610068-

13). According to IEC, the 61000 series has only low relevance for
Grid application.




1. STANDARDS FOR SMART NETWORK MANAGEMENT

Standards enablingSmart NetworkManagemeng will significantlyimprove thetraditional business oSG
by addresing key issuessuch asPower Quality Management and Grid Optimisatibg integratinga high
level of cybersecurity.

1.1. Review EMC and Poweru@lity levels

Electromagnetic Compatibility is a prerequisite for products and is therefore not limited and not unique to
Smart GridNonetheless, to ensure proper functioning of the Smart Gagxistng with other electrical and
electronic systemsthe Smart Girdmust be designed withcareful consideration for electromagnetic
emissions and immunityor various electromagnetic phenomendt is therefore of utmost importance that
EMCis addressed effectively if the Smart Grid is tohive its potential and providingenefits when
deployed.

Foranumbe ¥ davYl NI ¢ | DERf BcidVéhcsraPowerdideTransmissiongPLT)n the
metering domain), EMC will be a major issue.

Currently, there are some gaps in the fieldENIC standardizatiore.g. for immunity and emission in the
frequency range from 2 kHz 60 kHZ To ensureproper functioning of electronic equipment and of PLT
serviceghese standardisation gaps have to be clo§edT emission levels are covelsdlIEC 61063-8 and
61334-3-1). Additionally, revised standards are needed so thatver quality standardsire metin the

changing environment of distribution grids and ensuriegg term possibility to use PLT under good
economic and technical conditions

Within current standads the requirements for emission and immunity are set $orgleequipment on a

Of Sy INARR® Ly FdzidzNE GKS AYyidSNIOGA2Y 2F (Gg2 2N VY.

DSO Recommendation
SQupport EMC Committees (IEC SC 77A and other GV8BfR appropriate), as well as those Prodl
/| 2YYAGGSSa RSTAYAYy3a 9a/ NBIldZANBYSyida Ay GKSA
view of reviewing the existing standards and covering the abovementioned gap in EMC stsatiterd

Escially:
- IEC 6100@-2: Compatibility Levels for Lefarequency Conducted Disturbances and Signallir|
Public LowVoltage Power Supply Systems (Maintenance of an existing standard. Investigati
started in view of addressing thel50 kHz frequencsange : 77A/773/RR (2011/10))

- |EC 6100@-12: Compatibility Levels for Letrequency Conducted Disturbances and Signallir]
Public MediumVoltage Power Supply Systems (Maintenance of an existing standard. Invest
has started in view of addressiniget 22150 kHz frequency range: 77A/774/RR (2011/10))

- |EC 6100@-19: Immunity to conducted, differential mode disturbances in the frequency 180
kHz at a.c. ports (New Project : 77A/783/CD (2012/01))

- Emission requirementn the range of 2150 kHz (estdishment of a Joint Task Force SC77A/C
agreed in principleput in accordance with the existing standard (CEI EN 50065 series.

- EMC and EMC standards, respectively, have to be matched with criteria to power quality

% See also the detailed EURELECTRIC position paper: EURELECTRIC position regarding emission levels at frequenci
below 150 khz of equipment connected to low and medium voltage electricity networks of November 2012blavai
on: http://www.eurelectric.org/media/68009/1128 eurelectric_postion_on_emissions_fipd12030-1004-01-e.pdf



http://www.eurelectric.org/media/68009/1128_eurelectric_postion_on_emissions_final-2012-030-1004-01-e.pdf

1.2. Feeder automation and advanakdistribution automation

Advanced Distribution Automation ia mandatory functionof the Smart Grid. Advanced Distribution
Automation will facilitate to improve themanagement and operation of the distribution network will
evolve from a semiautomated gproach towards a fully automated ondt will not only take into
consideration fault detection, also fault clearing, supply restore and network configuration and the effect of
these processes of a large amount of distributed generation (especially frenaleig MV and LV feeders).

DSORecommendation
- Support the @velopment of Advanced Distribution Automatiostandards covering V and
sensors, switching equipment and fault detectors (definition, modellingjriedium voltage
(overhead andinderground)suchas IE®G185090-6
- Support the @velopment of I LINR LB NIY BANB O YYdzy A OF GA2Y
with Distributed Generationin the contextof advanced network automatioand appropriate
standards such as IEC 6188B2/12, IEC 6850-80-2/3

SCADA systems, advanced sensors, and electronic controllers are integrated into the Distribution
Automation system in order to achieve the desired performance and reliability at the distribution network.
Interoperability of all components pacipating in the Advanced Distribution Automation system requires
communication standardsovering not only the devices of the substation, but all the components from the
substation to the point of interface with the end consumer (Smart Grid Connectiom)Roid to the
Distribution Network Control CentreTraditionally, proprietary protocols have been used to model and
transport the data and the applications. Today, some of them such as old proteaplso-1P protocols like
Sprint/X25) do not supporthe new needs of Smart Grid applications and need to be replaced by more
appropriate and advanced protocols.

bSOSNIKSEt Saasz TFdNIKSNI AYLINRGSYSyGa IINBE ySOSaal NE
performing on communication. The protocol e adopted, not only for intra substation communication,

but also, and especially, for extra substation communication, shall be IEC @%&gition), which has to be
completedin most of its parts. In addition, as a real interoperability is a mandatyet, DSOs should

avoid accepting IEC 61850 data model and profiles defined from one or amothrerfacturer, as this will

not allow any real interoperability.

1.3. Seamless communication between control centre asdbstation based on IEC
61850

Old protocols have to be replacdzbcausehey do notsupport the new needs of monitoring amdntrolling
the equipmentasprimary substationgnd feeder RTU's.

DSO Recommendation:
- Support IEC/618500-2 (Guideline for using IEC 61850 to control centres)
- SupportlIEC/618568-2 and IEC 61858-3 (Mapping d web services technology)

1.4. Further develop power/distribution line communication

The use ofPower Line Communication (PL@) Distribution Line Communication (DLf&presents a
Gyl GdzNF £ ¢ az2ftdziAz2y 27F &ranatheQaing ¥ dagwh dd nainyh distfibution sydtef{ h & c
operators,PLCshould also be seen as a requirement by default for some smart grid purposes, though its
application for missioseritical functons may be precluded.



Currently, due to the low cost, the power line technology is the most beneficial and least invasive for the
integration of smart meters. PLC is the only technology which gives real network (grid) topology and
provides remote meters reading in locations whehere is no radio coverage, for example in basements.
However, so that the PLC can become an acceptable ICT infrastructure (and a secure communication
backbone), robust protocols have to be created so that the fragilities ot&h.6e overcome.

Moreover, given that PLC proves to be a viable technological solution for Advanced Metering Infrastructure
(AMI), applications of PLC communication for missiotical applications has to be investigated, particularly
when PLC is considered on MVlines

PLQused in MV/LV segments could be narrowband or broadband. A deep investigation and standardization
effort is required in order to improve all coupling systems, EMC/EMI issues and channelling to take into
account the different requirements in terms oéliability, latency, throughput, coexistence and interface
physical and logical in order to assure the correct data transport and systems interoperability.

It should be noted in case of high reliable and fast communication i.e. teleprotesygirms path have to
be implemented in order to fulfil the requirements using the right level of redundancy. The secondary path
should use a technology radio or wired fulfilling the same performance requirement.

DSORecommendation

- The possibilityof usng PLC on the MV and LV networks must be protedtethe long term
through standardisation (e.g. EMC) and regulation (dedicated bandwidth).

- Extendinghe performance of the PLC communication is important for DSOs to offer a r
and quick communicatio infrastructure for Smart Metering and Network Automation.
extension should be obtained for the use of PLC on frequencies between 150 kHz a
kHz,a solution which is already used in the USA (e.g. FCC).

But an extended frequency range may leaddtbowing problems which need to be handled by DSO:

9 Electrical distortions of current applied electrical devices and signalling systems

1 Lowvoltage power supply networks do not have characteristic wave impedance, as this is common
for other communicatiormedia. This leads to disturbances and muingrferences,

1 The attenuation and impedance of the lexaltage power supply networks varies considerably over
the whole frequency range. This leads to a deterioration in the quality and to an increase of the
mutual interference of signals,

1 The attenuation and impedance depend on the devices connected with thevdttage power
supply network; for the DSO it is difficult to have impedance which covers the whole frequency
range.

Special attention must be paid tinese problems with the extension of the frequency range on the low
frequency equipment impedances according to EN 50D@hd the definition of supported protocolmsed

on ITU G.9960 and G.9961 for Smart Grid applications that the resilience of aketwtd not be harmed.

So ESOs need to make sure that standards are developed which enable additional smart services, e.g. via a
PLC 'plug and play' approach using current telecommunication structures over the network which also
ensure network stability.

It is also to notice that some parts of EN 50065 (part 7 currently not) are harmonized standards to the low

voltage directive 2006/95/EC and the EMC directive 2004/108/EC with high impact on the market due to
their presumption of conformity to European gelines and so also to national legislation.
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1.5. Electronic data models

This gap also handldéke identification of objects andlassification of objects in a smart grid environment,
mainly based on RDS (Reference Designation System) according to EN81L886/dS 16952 series which
determines structuring principles and reference designations for all types of industrial systems, installations
and equipment and industrial products.

Identification of objec$ andclassification of objects arthe minimalessntial working areas, influencing the
full scope of business activities, from procurement, engineering, maintenance, service and phasing out of
operation.

From a DSO perspective the most important features are:

- Unambiguous identification of the objecte.§. from HV breaker to metering equipment in a
household) within the grid considered; this requires the use of a common identification system for
the objects including all grids participating in the smart grid

- Classification of the objects used in thedgri

- If the relevant object is clearly identified, the technical data associated with the object need to be
computerinterpretable

- Unique designation scheme reduces planning and operational costs significantly

- Fault analysis across several gridentification of equipment prone to faults

- Identification and allocation of status messages in communication networks (e.g.

- SCADA, metering protocols)

These items are absolute prerequisites, for example, fiyr @asset management applicatiowhich mustbe

able to include different vendor equipment. For this equipment the same technical properties must be made
available by the supplier of the products. As the basic standards only describe the overall RDS structuring
principles, current supplier object dgmations and documentation are very different which makes the
administration in asset management systems very complicated or nearly impossible in case of different data
positions, so it is in the natural interest of DSOs to have harmonized object désignadr administration.
Another issue is documentation. In order to support consistency and common understanding, general
guidelines and electronic product descriptions must be present.

1.6. Harmonize Common Information ModdICIM):structure and semantics to
integrate variety of back office applications

The requirements in the energy markate changing Modern network control systensave to beoptimised

to meet theserequirements. The high degree of scalability with regard to hardware configuration and
software functionality allows flexible matching to changing requirements over the entirecyiéée of the
system and beyond. The aim is to make the system architecture modulacangonentbased so that a
flexible configuration and IT integration can be Ierpented in acostefficient manner.

The crucial step here is to combine the large number of autonomoggsfEms into one homogeneous IT
landscape. However, conventional network control systeans only be integrated with considerable effort.
Additiondly, the missing alignment of data modelling between control centre and field application may
cause additional complexity and reduce reliability and upgradeability of concerned systems.

Ly GKS INBIF 2F O2YYdzyAOlFIGA2yas GKSNB Ydzaid +Fftglea
Gl hz¢g Ad Aa SEOKIY3ISR® ¢ K Slived ébjedt hddelsi whichireed thén toRo8 T A v
mapped to the communication layers by means of adxsion layers.

The IEC architecture for the Smart Grid is detailed in the IEC 6238amless lmgration Reference

Architecture- which is based on the established standards from IEC/TC57 and IEC/TC13 and sets these in
relation to each other.
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*Notes: 1) Solid colors comrelate different parts of protocols within the architecture.
2) Non-solid pattemns represent areas that are future work, or work in progress, or related work provided by another IEC TC.

CurrentlECTC 57 Reference Architecture

Open systems through the use of standards

A modern network control system provides the basis for integration of an energy manageystan in the
existing system landscape of the power supply company through the ussaofards and de facto
standards.

w IEC 61970IEC 61968 and IEC 62326ommon Information Model (CIM)defines the standard for
data models in electrical networks. It supports the import and export of formats which are based on
the XML standard

Client/server configuration based on standard LANs and protocols (TCP/IP)

Open interfaces (ODBOLE, OPC, etc.)

Internationally standardized transmission protocols (IEC 6@87TEC 6087#®)

eeeg

Serviceoriented architecture

A modern network control systemrgvides a serviceriented architecture (see Figuyravith standardized
process interface and communication specifications based on standdt@s61968or Distributionand IEC
61970for Transportor IEC 62541 OPJA They form the basis for integrating the network control system in
the enterprise service environment of t2SOs.

Standards such as 1BT968/6197062325 (Common Information Model, CIM) ensure that topology data,

for instance, can be exchanged betweele SOs and among their internal Information Systems, leading to
a common semantic model, improved load flow calculation and operational reliability.
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Vision of the future standards mapped on SGAM

The CIM defines a common language and data modeNiiiy the object of simplifying the exchange of
information between the participating systems and applications via direct interfaces. The CIM was adopted
by IEC TC 57 and fdasicked for international standardization Europe, ENTSE has decided to adop

CIM and develop it on a regular baiee IEC 6235451-2/3).

All functions described above require an increase in information exchanges and therefore a syntactic and
semantic understanding of a variety of different domains including AMI, Transmidgiarket and
Gt NPadzySNE A& NBIljdzA NERO®

Connections to Home Area Networks (HAN) is important as a mteaesable new services beydrthe
meters (incorporate smart thermostat, direct load control appliances, smart appliances amohie energy
displays into tility systems, as well as enabling demaredponse (DR) and energy efficiency programmes).

Further development of market application and cost reduction of IT development and integration by DSOs
need to be based on an evolving and flexible data modelirmted-application exchange standard.

In the implementation of Smart Grids, change is to be taken into account in order to achieve sustainability of
information and technical solutions, as has already been the case with IEC 61968/61970 and IEC 61850, so
that basic communication technologies can be replaced in response to technical progress without any effects
on the higher logical function and data layers. This is a relevant issue for users with regards to security of
investment, and also of importance Witegard to the migration and integration of existing communications
technologies.

The CIM forms the basis for the definition of important standard interfaces to other IT sysidrasvorking

group in IEC TC 57 plays a leading role in the fudbeelopment and international standardization of IEC
61970 and the Common Information Model. Working group WG 14 (IEC 61968 standards) in the TC 57 is
responsible for standardization of interfaces between systems, especially for the power distribution area
Standardization in the outstation area is defined in IEC 61850.

There is also a need:to

- IntegrateDER profiling and device discovery in future IEC 61968 network extension nhodels.
synchroniation with IEC 618507-420.

- IncorporateAMI and HAN model®tallow for Demand Response capabilities and interfaces to these
domains. Financial incentives and direct intervention cannot by themselves guarantee a successful
demand response. Modelling of load behaviour at @msér level seems to be necessary for
implementing a successful Demand Side Management and Demand Response.

DSO Recommendation:
- Speed up the development of the IEC 61968/6162825 standards including the DSO needs
facilitate the Smart Grid information exchange

13



