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B2 CceNeec EB(@E—)  Smart Grid Coordination Group (SG-
CG) of CEN, CENELEC and ETSI
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= Framework for new standardization E ﬁﬂ IIEnterlotperlab'“tY (recommendations,
process for complex systems i xcel tool)

All reports of phase 1 are available under
http://www.cencenelec.eu/standards/Sectors/SustainableEnergy/Management/SmartGrids/Pages/default.aspx
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B2 CENELEC ET(C—)
Methodology and New Applications Work Group

Rationale for the creation of the WG

e The Reference Architecture WG and Sustainable Processes

WG have largely advanced the definition of the methodology
for Smart Grids

= The Reference Architecture WG has defined architecture
viewpoints and the SGAM methodology.

= The Sustainable Processes WG has defined methods and tools
for use case management.

e During M/490 Phase 1, interrelations between both WGs
have been identified and partially addressed.

e The existing work needs to be further harmonized,
consolidated and further explained (if necessary).
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Report ToC: Annexes

Annex A Concepts, Elements, Tools for the Smart Grid Standardization Methodology
A.1 Meta-Models

A.2 SGAM

A.2.1 Introduction

A.2.2 SGAM Smart Grid Plane
A.2.3 SGAM Interoperability Layers
A.2.4 SGAM Framework

A.2.5 SGAM Levels of Abstraction
A.2.6 Use Case Analysis with SGAM
A.2.7 Example

A.3 Basics for Market Models

A.4 Examples

Annex B New Business Model Framework for Smart Grid / Smart Energy
B.1 Traffic Light Concept
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Annex C Detailed example(s)

C.1 Introduction

C.2 Proposed Use Cases to be studied in 2013
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a CENELEC  ETSIE_) Use Cases — Interrelation
— ~ between

Domain and IT Experts

Template as
form or check list

IT Expert
System Engineer

Domain Expert

UML Unified Modeling Language To identify functional and
for the technology neutral technical
description of interactions :
and actors requirements for standards

-> Standards Gap Analysis
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Virtual power plant

TC 8“ ,TC 57, ,TC 22“-> IEC w
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Collaboration of Technical

Committees
-L Central power plant
1

U, A 1 g ““ ‘ - =
R \
Virtusl power plant ] { o

New processes for
complex, cross cutting
systems?

e.g. collaborative
description of use cases
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Use Cases Recelved

= More than 450 Use Cases received
-> Thanks to all contributing stakeholders

= Main stakeholder groups had been: Smart Grid R&D projects, Technical
Committees (TC), National Committees (NC), individual companies,
associations

= Over 80% used the distributed templates (mainly short form)
Others used very similar formats

= Level of detail was very different

Page 10 CEN/CENELEC/ETSI Joint Working Group on standards for Smart Grids © CEN-CENELEC-ETSI 2014



= A N\
E CENELEC  ETS{(@C—)

Use Case Management Repository (UCMR)
- Overview

Use Case Management Repository

Web 2.0 User Interface

|

Actors, Use Cases,
Technical Requirements

User Workspace \

User Workspace

User Workspace
User Workspace

Prototype, developed
2010 for the SG-CG

source: Offis / DKE
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Example: FLISR

2 Use case overview table of the use case "Locate and isolate fault and
restore system (FLISR Fault location, isolation, system restoration)”

4. System restoration — Resupply those
healthy parts of the grid, which are de-
energized during the fault clearing.

The execution within these s is typically
highly automated, while the continuation
with the next sequence typically requires a
control room operator interaction.

Name of Use | Short description Actors General
Case remarks
Locate and | The FLISR use case is divided into four | Switch action
isolate fault | sequences: scheduling /
and restore operation  work
system (Fault | 1. Fault detection and clearance — The | scheduling,
location, protection devices in the grid are detecting | Network
isolation  and | the fault and issuing suitable breaker | operation
system tripping. monitoring
restoration Metwork
(FLISR)) 2. Fault localization — Identify the physical | Operations
location of the fault by amnalysing the | Simulation,
telemetered  alarms received  from | Distribution
protection devices in the grid Management
System
3. Fault isolation — Determine swiiching | (DMS),
actions which will isolate the faulty | Distribution
equipment(s) from the rest of the grid Operator,
Metwork

Operations Fault
Management,
Actuatar,
Distribution
Measure,
Distribution
Protection
Device

MNext use case

MNext use case

CEN-CENELEC-ETSI Smart Grid Co-ordination Group
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Example: FLISR

2 Diagrams of Use Case

Diagram(s) of Use Case

System Boundary

-

Network \.
Operation Fault -— 1l
Mmagernent// __
. — T f
F <inclides j
- Digari bution

o

s - perator
\ ' /_ Service \‘.I /h
! \H\estnratnn

Fault

Identification&
lm:aluahnfn//

Distributipn
anagarment 1em

Fault Isolation )

S—

Distritution Measure

Switch action scheduling [
operation work scheduling

Distribution
Protection Device

Actuator

Matwork operation simulation
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Example: FLISR

4.2 Scenarios

Scenario Name : No. 1 - Fault occurs

Step Event Name of | Description of | Service Information Information Information Requiremenis
No. Process/ Activity | Process/ Activity Producer {Actor) | Receiver {Actor) Exchanged R-ID

1 Fault Tripping Substation EXECUTE Distribution Actuator (Breaker) | Trip command Qos-1
occurs in FProtection  Device Protection Device
the grid detects a fault on
the protected asset
and trips to
eliminate the current
fault. It de facto de-
energizes the
protected asset e.qg.
the part of the radial
operated network
where the fault
occurred

2 Fault Fault nofification Substation CREATE Distribution MNetwork operation | Network Fault 151
accurs in Frotection  Device FProtection Device monitaring
the grid sends signal to the
Metwork  operation
monitoring

3 Breaker Information Metwork Operations | REFORT Metwork operation | Network Yarious fault and | 15-1
trip alarm | collection Monitoring  collects monitoring Cperations  Fault | status informaion
all incoming Management
infarmation provided
hy  the netwaork
operation monitoring
which s related to
the occurred fault

4 Fault data | Fault localisation The Metwork | CREATE Metwark oMSs Faulty Equipment Qos-2
collection Operations Fault Operations  Fault
ready Management Management

application analyses
the collected fault
data and identifies
the faulty eguipment
(see nNexi SCenario)
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Flexibility Concept
SG-CG/SP

)
- Grid and / or Market
| | A .
USln_g_ | Price signals, Information:
Flexibility incentives, tariffs e.g. Status, Values, forecast,
Flexibility offers metering, ...
Control signals
‘L v v Smart Grid Connection Point
SGCP
o Customer — Smart Grid Connection Point (SGCP)
Providing
Flexibility Providing flexibility and ancillary services
Domains: DER in buildings, Households, Industry, Commercial Buildings, ...
including: Load/Demand, Storage, Distributed Generation in buildings
source: SG-CG

Page 15 CEN/CENELEC/ETSI Joint Working Group on standards for Smart Grids © CEN-CENELEC-ETSI 2014



Mapping of functional architecture on the SGAM
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Smart Grid Architecture

Model (SGAM)

Energy Mandgement /
exibility (M490)
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SS900.1d

source: SG-CG

Smart
Device*

Simple
ext.cons.

*e.g. HBES device, smart ppliances, storage,
generator, dpmestic charger for EV, complex d

display

Customer Premise

Generation
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SGAM Domains

Generation

Transmission

Distribution

Domains

Customer
Premises
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SGAM Smart Grid Plane

Information
Management

Power System
Equipment &
Energy Conversion

SSSSSS
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Smart Grid Architecture Model (SGAM)

The Smart Grid Plane

Information Management

Power System )
Primary Equipment ¢«
y ~quip 4 Market

&
8
nterpnsgéQ
Q%
tion \J
pera é\e’((\
)

Customer O
(Home, Building,

source: SG-CG Industry, EV, Mobility)
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SGAM Layers

Business Layer

Function Layer

il Inf ion L
Interoperability | information Layer A

Dimension Data M"del./

Gommunication Layer
Protocol

Enterprise

Component Layer ¢ 8 7 Operation

v \

Generation\

Transmissio:\A Field

Distribution = Process
DER
source: SG-CG Domains Customer
Premise
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Example: Monitoring of the dlstrlbutlon grid

(SG-CG WGSP-0600)

Business

Layer

= Different roles involved: DSO,
aggregator, customer, ..

» Several ways how monitoring
information can be collected
(sec. substations, AMI, CEMS, ..)

Function
Layer

= power quality data, power flow,
protection
= surveillance of substation

Information
Layer

= Data from DERSs, customers and
meters

= Connectivity
Layer

Sensors & actors at lower

Component
voltage levels

Layer

)
)
Communication >
4

uc SGAM Use Cas

ing the distribution grid

istribution Sy
(from Simpiiad Bole Model) (from

|

Market

Enterprise

Operation

Station

Field

Process

1 I
(from Grid related use cases)
| |

Generation

Transmission

Distribution

DER \ ustomer

¥

Consumer Meter Operator
(from Sinplified Role Modelfrom Sinplified Role Model)
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Information / Communication Layer

Market Market

CRM CRM
E Computer Computer )
Enterprise Enterprise
OPC UA >

CIM
IEC 61968-4

Gateway|

Gateway: ’ S DMS
L Computer

Operation Operation
HMI @ HMT
IEC €
v .
u i Station
N~ Station L
o =} IEC 61850-8-1
ata 0
C trat GPRS

Cancentrator ‘03 dncentrator
©
O
| IEC 61850-8-1
= IEEE 1901.1 HAN i

o Field DER Controller Field
DER Controller ontrollbr
ontroller v
é) i d_D Process
Process
H MV LV
HVI MV LV
Generation Transmission Distribution DER Customer Premise Generation Transmission Distribution DER Customer Premise

source: SG-CG
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SGAM Analysis Pattern

Business

Function

Information

Communication

Component
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Roles &

Responsibilities,
e.g. energy supplier

Use Case Concept,
e.g. Monitoring, Flexibility

Abstract
classification,

€.¢g. measurement, price signal

Abstract
classification,

e.g. real-time/ non realtime

System-of-systems,

e.g. Distribution System

Policies/ Regulations/

Business Models,
e.g. law on energy industry

Function Groups
e.g. SCADA

Information flows
with reference to

standards,
e.g. IEC61850-7, CIM

Communicationflows
with reference to

standards,
e.g. IEC61850-8

Systems,
e.g. Substation Automation
System

Business Services

& Processes,
e.g. change of supplier

Functions,

e.g. Data acquisition

Information

Objects.
e.g. MMXU (Logical Nodes)

Communication

Services,
e.g. Reporting, Control (ACSI)

Devices,

e.g. protection relay

Business Case,

e.g. return-on-investment

Internal behavior/

control flow,
e.g. flow charts, state
machine

Information

syntax,
e.g. XML Schema, RDF

Protocol Mapping,
e.g. MMS, Web Services

Products,
e.g. SIPROTEC 5

Concept [ _High

Level of Abstraction

Smart Grids CG - Reference architecture WG

Low > Implementation

© CEN-CENELEC-ETSI 2011
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Use Case Analysis with SGAM

(- )

Business Business Use Case [Business Case,
Function 'L ’ / \\
Use Case
Concept
Information : P /
e/ High-level }a
Use Case Device/system use case
Communication J
9 S, Products,
Com ponent k e.g.rglPRL(l)'Cl'Ei 5
\_ .
Concept | High Level of Abstraction Low >|mp|ementation
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Example: Monitoring the
Distribution Grid

Use Case Concept

u
i i |
1 | |
1 | 1
I I % 1
1 | |
1 |
1 |
A I S RYA N
: DSO (Distribution  7op, d,";:;RD( M : Aggregator
implifis le
| romSystetiig ('4“ P (fror )Sim ified Role Modl)
! ! ! | Enterprise
1 | |
I I | r~
e —_———————_—- Case
' ! \Monim g of the didtribution grid [@) L .
| e oporsten @ pt_
O e [
[m--=-===-m--------=tinside the of DERs - -
| | .
1 | i
| 1 grid (fron] SGAM Use Case Afalyi )rlng Of
1 |
1 | e
| |
____________________ 3
i T .
1 |
: | yution
1 Field
i
i d
s
1 |
: e — nd7.1)
| | | (from Dis{fibati@pss-domain: Distribution<->DER) Process.
1 |
(fmr+ Grid related use cas;es)
Gi ration Transmission Distributi DER C%mer

Roles: DSO,
Domains: Distribution,

Busmess Use Case

® General: "“Monitoring inside the distribution
grid” - Business View (Section 5.7.2)

= Detailed: “Monitor system interruptions
and report to regulator” (Section 5.7.5)

'\

Zones: Field €=>Operation

Page 25 | 01/07/11 | Status @ SGCG

= Business goals:

» Ensure safe and secure
operation
= Efficient use of equipment

= Policies & regulation

Technical Use Case

DeVicelsySt 1 IQPH Infonnationf;ows .
— - Function Group withreferenceto
» General: “Monitoring in w0 ScR0k L s EchEL cm .
Technical View (Section 5.7.3) Ll - ‘ -
» General: Detailing the function ) %_ ------ - -
Control” (Section 5.7.4) ,@__l """ - -
*» Detailed: “Monitor system inter Seofof @O - | -
regulator” (Section 5.7.5) e e oo -

Communicationflows
withreference to

standard,
e.g. IEC61850-8

Level of Abstraction Low

System,
e.g. Substation Automation
Syste

Smart Grids CG - Reference architecture WG

© CEN-CENELEC-ETSI 2011
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Interrelation of
SGAM Iayers

dl

Function 1A

() Function 1B | 0) Function 2 | ()

/\ I\ Y

Information Object Information Object 2 Information Object
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Parties and Actors

Party

I .

I contains V¥
I

I

Actor = [m======-- :
represents p

A Party is a legal entity, i.e. either a natural
person or judicial person (organization)

= Examples: Dong Energy, Liander, APX Group
An Actor represents a party that
participates in a business transaction

= Examples: Employee, Customer, Electrical
vehicle, Demand-response system.
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Roles and Responsibilities (1)

is assumed by P
Role @ [=-—========———————a-

<« assumes

Party

Is performed by'V¥

---------- Actor e ————

contains ¥

« performs represents p

tasks in

A Role represents the intended external
behavior (i.e. responsibility) of a party.
Parties cannot share a role. Roles describe
external business interactions with other
parties in relation to the goal of a given

business transaction.

= Examples: Balance Responsible Party, Grid
Page 28 O pe rato rl M a r;ln%g;idsgeg\gll;gogggc . © CEN-CENELEC-ETSI 2014
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Roles and Responsibilities (2)

<« is described by is assumed by p

Responsibility F==-=-==-=======--~- Role = === Part
P Y defines p ol€ <4 assumes arty

Is performed by'V¥ contains ¥

T Actor = [m======-- :
« performs represents p

tasks in

Responsibility defines the external
behavior to be performed by a party
through its role.

= Examples: Nominate Energy, Operate a grid,
Determine the market energy price after
applying technical constraints
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Roles etc. Example

Operate a Grid
: Responsibility

Consume
: Responsibility

Page 30

<« is described by

defines »

is performed by V¥

<« is described by

defines »

is performed by ¥

Grid Operator
: Role

is assumed by »

« performs

<« assumes

Enexis
. Party

Demand Response
System : Actor

tasks in

Consumer
: Role

is assumed by »

<« performs

contains ¥

represents »

<« assumes

John Doe
. Party

Customer Energy
Mgmt System : Actor

tasks in

Smart Grids CG -WG Methodology

contains ¥

represents »
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Harmonised Electricity Role Model

Page 31

7
Reconciliation |
Accountable

W the mutipicr s not
specified in the Role Model

n it can generally
considered to correspond 1

IDomains: Green: dual responsibitty * [Seeland (isisnd of Copenhagen)
Clear ETSO responsivitty
Red undefine

) |Some control balance
[Bornholm (DK island connected to SE) noth
as

S yncronious Areas, for example
e - il Cortinertial Europe
[Roles:  Clear ETSO responsivity lout the same market balance area Nord couties
Biue EBix responsibity fihe frst i
s actor dual responsibity operates -

Operates and maintains _ N Part of
o
Meter Operator
-
Metering Point Administrator A .. CONtrols financiaky
. Reconciliation Responsible — e .
‘administers meter . |
- fomation for__ g Soniske [RGCE Interconnected Group
Meter Administrator

Metéred Data
Responsible

is composedof _

Regional Group A

Agaregates witin Continential Europe

N\ -
: 4 Metered Data Aggregats scomgpsedat -

[Functional Group belongs o [Market Balance Area | . s composed of Control Area |, [control Block | oordination
= g [ I x

s compgsed of.

C
vlecomposad.af.__| Center Zone

| | g

| S
suppies to \
ftakes from

|

|The biling agent can
|carty out the invoicing
task for muttple actors
| whin the role model

Grid Access Provider

[psince Group) Conrls francish nanpaes andoss

 e—— X
Q Opelates
i \
Imbalance Setilement N\ | | Conrobock
e \\ % Cortrol area exchange schedkie RChengs Schecie
& S e s
- < O i Coordination Center
ek opSratae Control Area Operator . Control Block Operator Opbratioe
"

Is corposed of.

Provides required

information to ~ Local Market
delegates scheduing 2 ‘area
A= infomation——— Provides publication informationto___— Systein Oprator
< rterchange to —
Scteduing. . Exchanges cross
> Provides ML to border capacty
e te Market Information Aggregator il | -
{Jokes from = gt tendey fesusts to
N N »
\ " = G |
Production Consumplion Trade ¢ She Reserve Alloc: S TenneT Auction
Respons at
Responsible Party  Responsible Party il Pty 5. WO * i i - Wale:

\

/
is contrycted i coptracted . _sendspomnationsto__ "
IR O Trace Nomination Validator

b Responsible

—may.have arid yssge contract wih, i deals with

y Balance Supplier

- Allowed to trade with
Pa—— Capacity Trader
Provides offered capacityto \
p P - [tionai Area]  [Cortiteste Area
w —
— —
—
-« Capacity Coordinator
Producer Consumer |
I
1
e o N .
MBEL (Germany ot csrificste et
|Span

Source: ENTSO-E/ebIX/EFET Harmonised
Electricity Role Model, January 2011
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Fan European
Energy

Exchange Lo ——

System

Conceptual Model

]
! ¥
r

Distributed ,-'
Energy !
\ Resources K

L

-

Sacure Communication Flows

Electrical Flows

Digmain

Black; original NIST Maodell
bBlue: added to NIST Modell

Page 32

Smart Grids CG -WG Methodology

-— =

Application
Area of
Microgrid
Architecture

source: SG-CG
based on NIST
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Conceptual Model

Markets
Flexibility Market Grid Capacity Market Energy Market
facilitates and
coordinates trade via A
tradein A
( . ) .
Operations Energy Services
facilitates and
. coordinates trade by »
System Operations Energy Trade Flexibility Trade /
Balancing
Metering Operations Grid Capacity Trade Responsibilities

Grid Operations

provides energy
Transmission Grids servicesto ¥
Distribution Grids Grid Users
Production, storage and consumption
. J
Bulk Generation C&I Loads
\ DER Domestic Loads
Legend:
transports power
Conceptual Domain from and to »
Storage Electric Vehicles
Subdomain
System Actor \ ')
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Use Case Analysis with SGAM

(- )

Business Business Use Case [Business Case,
Function 'L ’ / \\
Use Case
Concept
Information : P /
e/ High-level }a
Use Case Device/system use case
Communication J
9 S, Products,
Com ponent k e.g.rglPRL(l)'Cl'Ei 5
\_ .
Concept | High Level of Abstraction Low >|mp|ementation
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Use Case Analysis with SGAM

Business Layer

Function Layer

Distribution
Data Collector

Interoperability|
Layers

Business Layer Function Layer Component Information Communication
Analysis Analysis Layer Analysis Layer Analysis Layer Analysis

Use Case Description
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Remark

= The following process describes a work flow
based on the tools and models explained
before.

= This workflow is a suggestion. It might be
adopted according to the needs of the user
and the relevant project.
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Time

GUC, List of already

i it Responsible Updated
Requirements existing standards, ) ‘ :
& List of actors, SDO’s / CTCs ISEWER Interop-

/e architecture, risks, Prioritized mgﬁﬂié . o)
' security analysis, ... gap list
' standards

-~ nte reste -

parties | = ' =
e - existing stand e
EXpertS | i existing, m.
and new standards
“"R&D, Techn
development o)
‘4| Gaps / Work \ Coordi-

./'_\ Program / nation
Companies
Smart Grid

Architecture Model

Politics

Market needs, Business
cases, conceptual
description, ...

A

Social Environment Analysis Phase glj”ijliﬂ!“i” il|§§ lest i!ase

Organized by the
Coordinating TC




B CeNeLEC ES(C—)

Thank you for your attention

Contact:
Johannes Stein

Co-Convenor WG Methodology
Email: johannes.stein@vde.com
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