ENTSO-E ACTION PLAN TO IMPROVE IEC 61850
DATA MODELS AND ENGINEERING PROCESS

TOWARDS EFFICIENT IEC 61850
MULTI-VENDOR INTEROPERABILITY
OVER THE SYSTEMS LIFECYCLE

DIGITAL SUBSTATION
IEC 61850

Moscow, The Russian Federation, 3. October 2017
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ENTSO-E at a glance

300 000 km of
transmission lines

43 TSOs in
36 countries 7 times the earth’s unconference
3300 TWh electricity ‘ P

consumption -

ﬂ of the global over 500 million

electricity customers served
consumption
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ENTSO-E organizational structure / Standardisation (1/2)

Research, Development &
Innovation Committee
(RDIC)

WG Research & WG Monitoring &
Development Planning Knowledge Sharing

WG
Standardisation

Ad-hoc IEC 61850
(Interoperability)
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ENTSO-E organizational structure / Standardisation (2/2)

Subdomains of TC57 Working Groups

Power system |[ED communication and associated data models — [EC
61850 (Substation automation) 1SS UG /gL
Energy management system application program interface (EMS - API) - IEC TC 57 - WG 13

IEC CIM 61970 for grid exchanges

System interfaces for distribution management (SIDM) — IEC CIM 61968 IEC TC 57 - WG 14
(TSO to DSO interfaces)

Data and communication security IEC TC 57 - WG 15

Deregulated energy market communications - IEC CIM 62325 for market IEC TC 57 - WG 16
exchanges

ENTSO-E since 2009 contributes in both CIM 61970 & 62325 series, for grid
and market exchanges respectively.

entso®
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Historic - April 2012: ENTSO-E statement on IEC 61850 standard

Observations:

» Multi-vendor systems very scarce 10 years after 1st standard publication
* Implementation complexity

Recommendations:

* Improve interoperability, over life cycle of the systems of Assets

 Mask complexity by ergonomic tools

Stakeholders:

» standardization bodies : IEC, ... ; Suppliers ; Conformance testing companies: UCA lug, ... ;
Users (associations): ENTSO-E, ...

Page 7
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ENTSO-E work structure around IEC 61850

|ISTool

entsod

ENTSO-E profile

ENTSO-E Technical Specification

Interoperability

Punch list echorme

ENTSO-E punchlist

ENTSO-E statement

Amprion “7%14a [ZEE ]s
>t INGRID ..”A_. RED
MAVIR OF ESPARA REN

Rte  =smea ¢2Tenner

. Specify & Design / Plan

Procure / Acquire
Install / Commission
Use / Maintain / Extend

Dispose / Decommission

https://www.entsoe.eu/about-entso-e/research-and-development/standardisation/

| %’/ IEC DC| =
/

Engineering Process

BoyTemplate 351 Substaton Speciication

Interoperability scheme from
ENTSO-E perspective

entso@ rages
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The three components of IEC 61850 — Interoperability ambition

Communication
Semantic Data
Models
Engineering

entso®
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ISTool development
ENTSO-E Profile

entso@ e

Mapping of ENTSO-E activities
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Improvement @ information level / ISTool

Communication

Semantic Data

Models

Ineering

Eng

A

entso@ it4power Z Fraunhofer

IFF

ENTSO-E INTEROPERABILITY SPECIFICATION TOOL FOR

IEC 61850

T final oojeciive of SNTE0E 13 D reech mattwendor
interoperaniity over it oie of sysEms of 2szets, i an effient
ey - see ENTEO-E statementon IEC S1250 seaderd (405 2012
IEC £1250 is the smigee staadard smoiticring 1D 2comas met-
wendor i ity i e anc
engineering leveis. Nevertheiess, the starcard provices memy
opticns which affects interoperasility between \arios vencors
Some improvements [non exnaustive li] have T be cone T readh
the sbove firel chjective, by diffemat sekenolders
* Staagard makers JEC)

* 105pport the profiing inifeduect uers, ex by ceating ana

maraging the frameworiof SA7 (Basic Applicetion Profie]

%0 reste the framenork 1D enatie emiCency ancouity o Te
umers multi-yandor Systams pUnchasing process (ax
rrocuction of 150 e - 6D Specifcation Desiption fie|
%0 fill in the gaps Detween I S1530 rEncem ang ues
expectations, expressed by theirrespective pafiles (see
below]
* Vendors 1o implement

tancardimprovements in their products

nd toois for systems spedfication and configumtion
* Users to Crew Lp their 0 4230 sndam profilesin oncerto
specity their nescs 2nd to heip 1 idently thezepsbetiesn the

ENTSO-E Role

= Contritwtion o EC 1530 stancand improvement from user side

= ENTSO-E acts as user association, represenrg 41TS0s of 34
coumtries in S

= ENTSC- £ wants to cefine oae joaper] profile, so that devioss and

%o0és that are conform to et profile G2 be Lsed by exch TED of

= T cetermine the required deta mode, function Cecompesition
22 signals are Coflected for exch TEDOF SNTI0E F A ol was
requined in orger o enzie dete collection efficency and qulity
sastainatie docsmentation and data coaversion to BEC E4350
real worid

* ENTEIO-E contracted with ilgower anc Frambofer IFF D ceveg

e ENTED: roperabiiity Specificedion Tool for IEC 61830
(r=Toot]

= IZToci will oover the three interoperatiliyy comains: information

jmat2 moceis) communicetion (services] ang enginesting
(process) an will be tre comersioas of the ENTSO-E profie

= The cevicpec ENTSO-E profile concept wil e conemnt wi
comcept of Basic Application Profile ceveicped by Ceneec

= Finally, ENTSO-E profile will bea 7 compose of 2l e
eiements belcnging 1o the oiferent TSO0s (bay] tempiates.

Aim and Purpose of the 15Tool

* Enabling colasoration for Duicing

2052530 Lnage

= Flexitie TEO gefinition of Sigel usage sooorcing 10 Rz nescs

= Cutput aggrezatedsigral usage respecting pet from each TS
= Enabling history docsmentadion fenctionality

TS wicke pacfile for

Erim 3 saaesmton s o o v the BNTICT el i ook amme

R - =
entso@ """““'*"""‘"‘f:“"‘c".-,ﬂ ¥

W e e i e s Pt bt

vy 0= mh -
e = = - .

ENTEC-E it

[SToot Caneept
- Hierarchical information concept

= Profile workspace, comain, functions, sub fnctions

= Signai and settingsparameter assignment

=TSO specific bay tempiates
52230 ogical noce, Cata attitue and cats cbject and

PDF Document

- S——
= Export fenctionalities s 30L or Bxel

3 - ” L
entso ~rmRET T

Grigry A izt B
ey e g e g =m vt e g =

Or. Frowmzes Kammmc
AT It e
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Obijectives of the Interoperability Specification Tool

- Tool for DSAS() (sub)functions and signals collection @ ENTSO-E level
= profile builder (it is not a specification/configuration tool)

-> Future proof (e.g. integration of settings parameter, CIM, interfaces with system
specification and configuration tools, ...)

—> Basis for gap analysis between IEC 61850 and user requirements

-> Facilitator between IEC 61850 complex world (through IEC 61850 UML model) and
utility world, finally enabling multi-vendor interoperability over system life cycle in
an efficient and sustainable way

(*) Digital Substation Automation Systems
Page 14
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ENTSO-E profile will be a superset of requirements

“Super” common denominator

ENTSO-E profile

TS0l 1502 1503 1504 1505 . Tsoi .. Tsoaz {used by all ENTSO-E members)
Function 1
subfunction 1.1.
signal 1.1.1. [ TR S s e |
Signal 1.1.2. X x X x X
X X “Sub” Commondenominator
Signal 1.1.p. X

e (used by some ENTSO-E members)

Subfunction 1.n. +

LU
Function j TS0 specific
(used by only 1 TSO)
Function m
Subfunction m.1.

Signal 1.1.1. X X %

Signal 1.1.2. x X X % b

Signal 1.1.q. X

Subfunction m.2.

Subfunction m.n.

Reliable Sustainable Connected
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Interoperability Specification Tool — The ENTSO-E profile builder

- . ¥, entso-e Workspace backUIP h
Interoperability Specification Tool B entne Plonppgce [REHETY _pon v

-
entso@® for IEC 61850 o ‘\W L

e
]

ﬁ- Domains 7 Functions 2 Signalzs 7 Settings Parameters 7 Templates - Workspace ¢ Administration - IECE1850 Mapping

Welcome to the Interoperability Specification Tool for IEC 61830

ENTSO-E is preparing a profile for IEC 61350, to be applied by its members. That profile conzists of thres elements:

= selection from the communication options (IEC 61850 PICS).
= the specification of the ENTS0-E data model for IEC 61850 based on the ENTS0-E functions (what data objects data attributes are required) and
= selections / specification of the engineering process.

In preparation of the =pecification of the data model, ENTSO0-E iz preparing a list of zignal requirement=s for the functions within a substation.
The variouz members of ENTS0-E shall be able to define funciions and sub funclions with their inpuiz and outputs.

In order to support that process, ENTS0-E haz develop an internet bazed collaboration platform as a tool - named Interoperability Specification Tool for IEC 61850 - fo
reach interoperability at information level within the transmission sector in the electrical power network. The collaboration platform will b2 used for & gap analysis of IEC
61850 standard for the usage in the TS0 sector to reach seamless information exchange between different TS0 stakeholders.

Online Users: moers, huon Glossary © - About ENTSO-EC - CoptactUs O

entso@ rage e
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Pilot project on distance protection

Several methods to build up
the profile

T
- Conventional schemes Counfriss akingpert i
ilo pr_c;jecton distance {%
] protection

decompOSItIOH D Remaining countries @
- Start from existing IEC 61850

modelling 5} ,
 From scratch

Illlustration Elia approach —
Conventional schemes decomposition

Page 17
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Pilot project on distance protection — Gap identification

ents 0@ Ineroperabily Speciication Tool | Nim——— R
for IEC 61850 i F"TXW . ?5\ |
-ﬁ Domains Functions 7 Signals Settings Parameters 7 Templates 7 Workspace 7 Administration 2 IECE15350 Mapping

Assign LN to Sub Function

Profile Workspate & Sub Function Approved SubFunction Mappings

Salected Profe Yo

£ VVorks Search: |

== Protection
Salected SuD Function: Distance Z1/T1 1 phaze Dist Protect
= Listance ecson

General Information

E = Distance Z T
Shorl Nams: DIEtZ/T1 1ph Distance 7 TPR 243 phase (PDIS)
Distance F2T2 (PDIS

izt T3

Distance Z4/T4 (PDIS
[iistance Z5T5 (PDIS)
Distance Z6TE (PDIS

ist; od

Distance Z SOTF Forward (FSOF)
Distance 7 SOTF Backward (P SOF)

Funcsian:
1 phase zone extension (GAPC) ]
Domain Wesk [nfesd (P GCHY )

(CRzuersal Current Logic IGAPC) )

IECE1850 Information

Lagical Nop= =DiE 17T Fhase tp fopic IPTRC]
EOrotect - g P £l

Directional overcurrent protection lopic inverse time

Distance Function Zone 1 (forward and
istance Z1/T1

ring range changeover

Distance Z SOTF
T&le protection lopic

Orline Ussrs: huon : Glossary™  About ENTSO-EF  ContactUs™

2 types of GAP were identified:

e No IEC 61850 LN in the model

[+ Not enough granularity in the

. model

entso@ rages
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Pilot project on distance protection achieved

Domain

Function

Subfunction

- Protection

- Distance Protection (Elia)

+ Distance Z1/T1 1
phase

+ Distance Z1/T1 2/3
phase

+ Distance Z TPR 1
phase

+ Distance Z TPR __.
phase

+ Distance Z2/T2

+ Distance Z3/T3

+ Distance Z4/T4

+ Distance Z5/TS

+ Distance ZB6/T6

+ Distance Z SOTF
Forward

+ Distance Z SOTF
Backward

+ 1 phase zone
extension

+ Weak Infeed

+ Reversal Current
Logic

+ Power swing
blocking

+ Distance Z1/T1

+ Distance Z SOTF

+ 3 phase zone
extension

Conneotion | ©rigin of Connection | Typs | - Signel Desoripiion ENTE0-E | - Sgnal Deceaiption Connacdsd T30 | - Signal Tranciation Conneoted T30 | - Alloosind Communilostion Bsrvics
- Operate by
ZAT1 1 phase
Eliz System Openabor IO | oo oy zone 1 phess & ground Operaiz 21 1ph
24 distznce funcion (jor signaling to
{Dmnce protection =]
Eliz}
TenneT TS0 GminH, o. Op oy zone 1 phass o ground Operate 24 fph
(TenneT TS8O distance funciion (for signaling to
(=i}
Foed Elécrica de D- Op by zone 1 phas= fo ground Operai= 29 fph
Expafis E A distance function (for signaiing to
(Line Bay 400 BV} CC)
Fingrid Oy, {O¥ | Owo by zone 1 phas= to ground Operats 71 f1ph
(Fingirid 00V Distance distence funcion (for signaiing to
Frofschion CC)
HOPE 0., {0 | ooy zone 1 phase to ground Operai= 29 fph

iLine Bay 110 &V}

distance funciion (ior signaiing to

entso@ rage s
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Improvement @ engineering level

Communication

ENTSO-E issued in September 2016 new
requirements to further enhance the
engineering using IEC 61850

. Input & data flow modeling

- Introduction of virtual IED for vendor independent design
(transparent purchasing process)

Semantic Data
Models
Engineering

- Include key primary system data for efficient system
engineering

- Include telecommunication network description

Page 21
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ENTSO-E issued a Document for Comment (DC)to IEC ™

I EC STHTTUDC
For IEC use only
-

260502

INTERNATIONAL ELECTROTECHNIC AL COMMISSION

TECHMICAL COMMITTEE 57. POWER SYSTEMS MANAGEMENT AND ASSOCIATED INFORMATION
EXCHANGE

Proposed new Work Hems by ENTSO-E to introducs aodifional spacification features of IEC 61850

IEC £1250; COMMUNIATION NETWORKS AND SYSTEMS FOR POWSR UTILITY AUTOMATION
£: Configuration description anguage for cofmmunkcation In electical subtatons reialed to 1EDs
—Pm&sym-nmmm‘agﬂrm

It should be noted that 3 category D Eaison exkls between ENTSO-E and TC 57 WG 10, which enables
EMNTE0-E o direcily Submit proposals bo TC 57 50 new work Rame.

1 Background
Edition 2 of IEC §1650-4 was published In 2011. Edition 2 of IEC §1850-5 was pubished In 2003, Ukmalsly,
statement and o

tris DC, framed by the ENTS0-E

needing process, AmMs (o senve the market in

orter o reach the muit-venda Interperablity of sysiems In an eMcient way.

Aoditonalty the DC alms to ciarty,

If the propoced requiremants {and the reculting exensions within IEC £1850) are supportad widaly by
the national commitiees and e within tha scope jor eounnuenscupe:.alscsmm
If prioeity £3n ba F0CT2 WM WG 10 1D POGRESs wiih e beiow proposss.

The work proposals have first been presented fo WG 10 @ the Febuary 2016 meeting and fiey have bean
discussad In more detal at the June 2015 mesting In Rome. The cutcome of the DG will not necessarly be a
new part, i will most probably be extensions to the existng part 6 of IEC 61650, WG 10 aiso agreed, that Ina

first step, sOme Ivestgations ane required.  EMTSC-E does not have me

required detalled expertise o

partom this and WG 10, while basizally agresing fo e proposals, would ke to get an official mandate from
the Naional Committeas to folow e work

Besites £ach of the 3 Rems proposed beiow, 3 Emet daiz for accomplshment ks mentionad In orer 1o
Inchicate e respective priomty 35 evaluatad by ENTSO-E

a) Input

In order to Increase angineering process eMdency for usars, additional specication
In the SCL [Substation Contguration Language) shal enable (In an INteroperabie way

and data Now ED - Infroduction of additionsl specification features of
IEC mnaommml"m sc:_rru-gstmh 120017

fetunas 1o be Infroduced

mepusgmtyw tiefine Inputs for subfunesions and funclions during specication ctage and add
refamencas io the source dats object ralted to this “This will 2iow tha definition of signal fiow
withour obligation to spectfy wiriual [EDs (Inieligent Devices). If virual IEDs are used, a
‘siandard way defining how 1o Interpret signal Niow shall be provided. This shall be possible
relependently of e 2vel , subsiaion ,
vepmaummgugg mnn.rgcﬂm-: nct yet Inciuded In & fe 21}
the possibllity bo Gefine requiremants for IEDS In 3 vendor | vy [Wiriual IED - or 50 callad
=D - |anm-m Descripton” 1), le b spacty In SCL thelr specfiad IED capaiillty In trms of
madsl

Itybu tevelop ool wmmmmmmmmmm

nemeena uSer spacited |ED capaniity (v IEDS) and 3 panicular IED vandor-spachic 10 Tis; the
resabicrship between an 10 and an ICDfle canbe 1 o1 o0 1 o0

STTTIDC

The expecied asks ae lised Daiow.
- Use cases for the speciication process
& o

- Gap analysts — Viert'y xtsting capabiities of IEC 61850 =0 2.1 against use case requirements
- Exenslons required In IEC 613505
= Process desoptions
Schema extensions

b} System snginesning emclency - INtroduction of admtional specificalion and connguration
gaatures of IEC £1850 hased systems within SCL 1 Targst date: 122018

o be Infroduced In the SCL shal enabie (in an Intemparsbie way)
the possihiity £ Gefine key pimary system daa (2.0, CT of WT rain) and link them t cther Data
cnjec:elema'rs mueueachen-e-xempemmt.zg gw varave inherted through the

L structure), ensuring theredre dala cohenanc: gCL
- 'mmmmmmmmmmnmnrp meme:mm;manmmm
35 ANSIEEE C37 2mrummgemammmga-mngmmmammeammamg
functions neiated 10 that Code number,
- loenhance the efMckan shail ba ideniified ko ful
support the fomal ﬁasgp!m o IEh remmas?&mmeﬁbﬂmmm .:ls:m-r.m-.c:e"r
recording capablifles, accuracy, lemperaiune @nges for monkonng puposes;

In addtion, in amer 1o inorease process eMclency and ussr malntenance eMdent, furmer
specification and ‘Egres

1. Use casss for he spectication process

a Gpedfication Including key primary system data

b Specfication Including ANSUIEEE ©37 2 code numbars

c. Fomal specticaion of IED raquirements
2 Gap analysis - Vierify ewisting capablifies. of IEC 61850 £4.2.1 against use case requirements
3. Exinslons required In IEC £1850-5

c] Communication Network Deecription - introduction of additional apscification and
configuration featurss of IEC £1850 bassd systems within SCL/ Tarpst date: 122018

In onder 1o Ingrease efMciency of irg and malnienance of usars, additonal specification
on fesre 1010€ nTooused 1 e SCL shal enable, In 2 nisragerabie way, e camplete
1 0f T COMMURCation Retwark, INncuding topology, of T8 MWk Nodas (SWiches
and routers), VLANS, efo. This would alowa searme =-1gnea-hg'rnu capabia of
imeertng 3 SCD e Ise= [EC TRE 1250004, cause 124] mwng.mm he swichies and nomers
be automatic from tha SC0 fle.

The expecied t3sks ane lised Daiow.

1. Use cases for the spectication and design process

a Spedfication of Me communication network

b CONMGUISHoN of the COMTLNICIHON NEtWOIK SqUipmen
2. (Gapanalysis — Verlly existing capabiities of ISC 51850 Sd 2.1 against use case requirements
3. Exensions requied In IEC £1350-6

a  Process descriptions

b. Sehema extensions

STHTTIDC

4. Exensions requined in o33 modais
a Extersions o the mooe descriped In IEC TR 61650-50-4

The work to be camiad out could be faciftated by the SHiowing thise groups within WG 10 (35 per Fgure 1

Do ]:
- Existing TF SCLFuncional Moosling: Input & Data Fiow Modeling Inciuding Virual IE0 (150)
- WewTFtobecrated System Engineenng Including capabiity descripon extension 10 enhance
DUICNASNG pIOCEEs
- TF 04 (fo restarty Communication Metwork Description

Existing :
TF SCLiFunclional modelng | 1 |,

New TF ta be crealed 2
TF 60-4 (lorestsrt) | 3

Figure 1— Sharing of the proposed work MqUIEMENEs hatwean f5k TS Wthin WG 10

2 Action

IEC natonal committeas with F-membership stalus In TC 57 are Inviiad to submit comments on the above
new work lfems proposed by ENTSO-E:

by 2015-10-14 at the latsst

using the IEC electronk: commenting / voting system. Thelr comments will be considerad & e coming TC 57
m"%nmmg.mmmmneasgm

entso®
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Engineering process / ENTSO-E requirements

Profile builder  Template or Project specification/configuration

(**)

IST i Bay Template SST Substation Specification
Function [ — A
with Subfct | [I [ o} | ' [ ok !

Ly Ay
= =
T Bl o : . .
I i =
|
[ ——
| : () —— [
| O
m g
: | |
| |
|
Grouped in I
o e e
templates © |, Virtual IED |
(Optional) I | (Optional) _I
(*) instantiated en tS 0O
(**) SST of the future, with ENTSO-E requirements supported et susmanre conn @ rage 23




ENTSO-E engineering process — (Some) next steps

Profilebuilder = Template or Project specification/configuration ENTSO-E test case @ UCA lug IOP 2017
IST SST(*) 15-19th October 2017

Bay Template Substation Specification

Function —
with Subfct :- -;
| \\I |ISTool SSTool
F = = =
| 4+ |
- ! /

[ Poecin /[ |
T 1
| <) |
. |I ° i e
| =" | w
| B yol8 0
=
Groupedin _IE - @(\
t pI tes | N7 VirtualIED : \\
emplates I © Virtual IED | g @?o\
(Optional) (Opt|0na|) I Environmental § Physical @ &
features E features
Q
- . . ‘ HMI features O || Testing features ‘
(*) SST of the future, with ENTSO-E requirements supported
IEC 61850 Standard .
Edition compliance _‘ Cybersecurity

entso@
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Enforced cooperation ENTSO-E with IEC TC57 WG10

Schedule TC57 WG 10
Meeting October 23 — 27, 2017, New Orleans, USA

MNext and Future meetings

Plenary
08.30 —12.30 |[* Welcome, General topics (Ch. Brunner)
Manda * Update from ENTSO-E {G. Huon)
October 23F2017 »  Update IEC status (web-publishing, code components, etc) (Laurent Guise)
Ll
TF 1-2 ({Guide ext 61850) TF 7-6 (BAP) TF 5 (Comm Req) TF ENTSO-E
13:30 1730 [ Prepare draft CD * Prepare 2@ DC +  Prepare COV of Amd + According to specific
ClETh:
08-30 — 1230 TF 7-5 (Modelling conce A hoc TF Engineering TF 80-5 {Modbus Mapping)
Tuesday ) " |+ Finalize 1= DC * Work on topics Prepare DTS .
October 24, 2017 TF 90-18 (Alarm handling TF 6-100 (Fct Mod in SCL) 62351-6
13:30 1730 |\ Prepare first DC » Work on draft According to specific .
agenda
06:30 — 12:30 TF 90-14 (FACTS) TF 90-12 [WAN Guideline)
Wednesday, * Prepars DTR , 2 Work on revision draft -
October 25, 2017 1330 — 17-30 |_TF 90-11 [Logic Modeling) TF 6-2 (HMI) TF 90-13 (Det Networks)
] " |» Prepars 7@ DC e on das Work on scope / 1= draft |
TF 80-21 (Trvl wave Flt TF 90-13 {Det Networks) TF 90-19 (RBAC)
08:30-12:30 o™ Work on scope / 1% draft Resalution of lasues Work on scope / 1= draft |+  Work on draft
Thursday, Feedback IEEE H30
October 26, 2017 TF 90-20 {Redundant IEDs) L aCno A ey AHWG PWI China
13301730 |o ™ Work on draft * Review comments + Discuss possible PWI .
recaived on DC presented in Seoul
08:30 — 12:30 FETL
» TF report with in depth discussions
+ Document status (Ch. Brunner)
Friday, * Technical discussions
October 27, 2017 time issues (H. Kimmann)
13:30 —17:30 [» Action items (J. Greene)
* Lisison reports
* Future work
Ll

ENTSO-E profile challenge

Engineering process
ENTSO-E requirements

UCA lug IOP — Feedback loop

entso@ rage2s
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Global planning & enablers in preparation

ISTool ready for pre-population Start roll-out through

Gap analysis

entso@
!

ENTSO-E profile

Enablers in preparation to make this

6.2017 ENTSO-E members Consolidated
Pl A
f'/ ..*"Jf
| |/ | / |
entso@ ) .
| ISTool
P~
o
™
IEC | | | |
L ]

|lll

W

Startwork @ IEC TC 57 WG10
10.24.2016

Y
Virtual IED
Input & data flow modelling

System Engineering Efficiency
Communication Network Description

2

> roadmap happen:

Enforcement resources (and
commitment) at ENTSO-E
(members) side

(Some) ENTSO-E members
participation in EC funded Osmose
project, with key market players
involved

entso@ ragez
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