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Looking at SGAM and the
Use Case Methodology IEC 62559-2
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Development = top-down versus bottom-up

top-down use case level bottom-up SGAM
business case business use cases business case
functionality operations use cases

M t\T/‘ y
!

communication technical use cases

communication
/l\ \Tf Domains
technology

Bk gene[?rzzsmlsslon
solutions technology

stribution -
Dis wicroad

Zones
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Use Case scope — ,lower" serves ,upper” — Layering

Use Case Concept

- -
-------
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Business Use Business Use o Business Use ‘
Case (BUC) #1 Case (BUC) #2 Case (BUC) #n
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Device/System g Device/System o DevicelSystem ~
Use Case #2 Use Case #2 Use Case #m

business use case

operations use case

meta use case
technical use case

Note: What is a Use Case must be somehow useful -> can be named by an active verb

(c) CEN-CENELEC-ETSI Smart Grid Coordination Group: SGAM User Manual - Applying, testing & refining

the Smart Grid Architecture Model (SGAM) - Version 3.0
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https://archive.org/download/manualzilla-id-6919852/6919852.pdf

Communication Layer = flexible stack of standards?

P R S e

Wielcome Architecture Visw Mapping View Wser guide

E wep view R s | @
layer 7: application layer content selection / /

layer 6: presentation layer  encoding/decoding

Sl
AR

~n

1%*:55\

SRR

layer 5: session layer ingress scheduling

layer 4: transport layer transport control

layer 3: network layer routing & forwarding

TR
R R,

layer 2: link layer framing & muliplexing
layer 1: bit layer digital transmission
ITU-T X.200: The OSI model for digital communication IEC Smart Grid mapping tool (Source: http://smartgridstandardsmap.com/
(Open Systems Interconnection model) ep.\: Uy,
b T
° . ° . ° * ** g
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Examples on specifying standards’ usage
toward achieving interoperability
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VPP: Virtual Power Plant - Energieforschung - IES Austria

. VPPOP

Send MMXU
[GMV-01]

DEUC

1. Collect asset & env. conditions
2. Predict demand & generation
3. Distribute planned schedules

y

DEUOP

2%
vppop><

—_—

DsO

™\

VPP

1: Request
measured
values

2: Summarize
measured
values

3: Send
measured
values

/

4. Monitor power & energy flow
5. Calculate deviation from plan
6. Trigger schedule corrections

Business
Layer

Function
Layer

Information
Layer

Communication
Layer

Component
Layer

Generation Market

Transmission Enterprise

o Operation
Distribution

Station
DER
Field

Customer

- Process
Premise

. . PR
CC-BY: https://door.donau-uni.ac.at/detail/0:3673 §
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PROTOCOLS/FORMS: TF-VPP - Send Power Schedule - IES Austria

The content of the SCD file to set the state of the schedule includes:

Validated Validate [Schedule isvalid] Not ready

<[NodeType InClass="FSCH" id="FSCH" desc="Schedule"> | Edit

<D0 name="VIdReq" type="SPC"/> ol

<D0 name="EnaReq" type="SPC"/> e (. 7

<D0 name="EdtReq" type="SPC"/> lino perio D (reuse) AND (not 1

<D0 name="DsaReq" type="SPC"/> driven)] [(no perigodic)
</LNodeTyoe> AND (no feuse)] ‘
<DOType cdc="TSG" id="SPC"> Enable [Integrity Check ok] Schedule Disable

<DA name="ctiModel" bType="Enum" type="CtIModelKind" fc="CF" dchg="true"/>
<DA name="ctlVal" bType="BOOLEAN" type="BOOLEAN"/>
<DA name="origin" bType="0riginator" type="0riginator" fc="ST" />
<DA name="ctiINum" bType="INT8U" type="INT8U" fc="ST" />
<DA name="T" bType="TimeStamp" type="TimeStamp" fc="8ST" />
</DOType>
<EnumType id="CtIModelKind">

Scheduld ends

Ready Time [>= StrTm]

Extemal Trigger

<EnumVal ord="0">status-only</EnumVal> OA: 0
<EnumVal ord="1">direct-with-normal-security</EnumVal> COT: 6
<EnumVal ord="2">sbo-with-normal-security</EnumVal> .
<EnumVal ord="3">direct-with-enhanced-security</EnumVal> _
<EnumVal ord="4">sbo-with-enhanced-security</EnumVval> Control field: 1 (3,3)
</EnumType> Number ofobjects: 1 Tms: 2019-01-28 6:01pm
10A: 00104
Bit [31|30]29|28]|27]26[25]|24[23|22]|21]20[19]18[17|16] 15| 14|23 |12]11|10]| 9| 8|7]|6|S|a]|3][2]1]0 . : : :
APCI Start (68) / APDU Length (24) ol1]oJofo]|1]o]o]ofo]o|1][1]0]0]0 Conflgurathn Files
controlfield |0JoJoJoJola]1]e]ololoflofloloflolololololelel1l1lolololololo]o]lo]o  State-Machines
puidentifier (0] 1]/0f0]ofo]o]o olojJofo|of1]1]oflo]ojofo]ojo]o]o * Bit-Patterns
ASDU Addr oloJoJolololo]lo]oflo]o|of[o]o]|o]o
I0A olojJolojoJofoJoJo]ojoJojofo]oJofo]1f[1]o0]1]/o0]0O]O .
CRC/TotW * as detailed as
Timestamp ofojojojojofo]|OjO)jOjO|OjOfO|OjOjOjOfOj|jOjOfjO]JOjO reqwred
1]lojoj1joj1fofofofojofojrjafjafjafrjofjarjafafafafrfoj1r]1rjojofofofoO
Hex: 20090050 P.UU/[,
. . . 1 1 . e** ¢
— . CC:BY: https://door.donau-uni.ac.at/detail/0:3673 g Q&
° . ° . ° "‘*ﬁ (0
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LEC: Local Energy Community - Energieforschung - cFlex

DER Energy Res.Energy
Aggregator Supplier Broker
[ ]} 1 [ )

DSO Grid | R | Regional
Control |~ 1. A Y L - 17| Regulations
» — 14
Community
_.-¥| Management |V-..

Regional | .. 4 \ ..| Meteorologic
Calendar : 8 Service

1
- @ 6 Y
Member | = 4 Cooperation
Behaviour | - | Policy
Y r 7
... customer < 9 .
EMS
"'”m-e;s-‘.set configuration & utilisatic;r} ....... )

L

.t

private energy appliances

Community Energy Manage ment System
Environment
Manitoring

Power

Adaptive

/

Environment
Database v Prediction
‘ ‘ Fault & Alarm \
Handling
Community
Concertation
Agent

Predictive
Resource
Manitor

)y

%
'4

Request
Prioritisation

Benefits
Accounting

W

internal
gperational units
(back office)

M
‘ Meimonase

[/ AL/

* Prediction and Scheduling of Community Member Power Demand and Production
* Reliable Monitoring and Control of Energy Flows to/from Community Members
 Fair Sharing and Compensation of Community Energy Supply

CC-BY: https://door.donau-uni.ac.at/0:3616

x

environment
information

grid control
instance

S

overlapping
community

X

community
member

x

community
governance
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PROCESSES: TF-LEC - Control Energy Storage System (ESS) - cFlex

(3) Send Planned Schedule (FSCH)
£E(ti, ti1)[%,
:thax(tiy ti+1)|?§1
% ahead-of-time
energy planning

(4) Set Power Parameter (DSTO)
set £P(t)
set &+ Prax(t)

X

storage
controller
(STOC)

Jjust-in-time
power control

storage
manager

(STOM)

manager

(EMNG) ‘\/

(2) Offer Storage Flexibility (FSCH)
+E(t;, tiv1)|PS,

(1) Get Storage Parameters (DSTO)
SoC Q(t), Fmax(t), = Pmax(t)

Actors Involvement in Use Cases

Required Information Exchange

Sequence Diagrams

StoragelP T-3: Send Planned Schedule (FSCH)
Q. O
N
EMNG STOM
(client) (server)
: (0) Have all values to configure an FSCH
(1) Configure FSCHx of FSCCn (set: array of values, number of values, start time, interval, priority)
(2) Enable the just configured FSCCn$Schd{x} (set FSCCn$Schd{x}$EnaReq=1)
" check "~
(3) Set changed FSCHx state (SchdSt) or set FSCHx$SchdEnaErr (ack/nack EnaReq) feasibility «
0 §5heck FSCCn$Schd{x}$SchdSt -
e
0 :if SchdSt is not "enabled" or "running" read FSCCn$Schd{x}$SchdEnaErr (get reason for enable reject)
I
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Smart EVC: Smart EV charging - KLIEN ZEM DiPS4EV @work

EMSP
e-mobility service
provider

TSO Energy
.

Energy
Supplier

DSO

public grid access

private
charging

charging

CcP CP

EV driver

)
CC-BY-SA: https://door.donau-uni.ac.at/0:4528 §
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SCENARIO: TF-EVC - Smart EV charging - ZEM DIiPS4EV @work

Business Use Cases:

- Billing
- Accounting
- Optimising

Operations Use Cases:

- Get Charging Preferences
- Authenticate Charging

- Record Charged Energy

- Assign Charging Power

- Monitor Power Flow

- Smart Charging

Actors-Transactions-Diagram

_______________

______________

1 . I : . :
! flexibility needs | | site owner E EP EP :
' | e T AR |
1+ ToU tariff : | « preferences 11D EnChi EnCh
1 1 I R
1 * grid codes ! 1« limitations t AuCh: .+ +AuCh |
| curtailment | '+ objective ‘ChPr: ' '' ! iChPr
TE—— R E Lo E L
..... Smeh o A0 A
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; ' Zfﬁgx; 1Dy ;tmgetn
. , EMS TPyt csMm
AP (1) | P, 2O Gne)
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« LP(1) <Pste | ZPSS.(1)  chPo « LRSS (6) Y,
* prioritisation  [*—— = PSS () Vs
ZRES0) PRl s
A A A A
PoFlI B(t) Eé'ﬁ ID e v%i\s{h/max
PoFI AErIrE]Xx
APf)[(ex<,i> v PoFI EnCh tAa;gEevt t
on-site loads Charging Station Mol
el ChPr
* uncontrolled « EEY = [tPEVar :Illjj AuCh
* intermittent * allow ID . ChPo
+ flexibilities * set PSS (1;) Pra(ti) ChPo Prg(t)

e charge target
* departure time
 authentication

ChPr

:AEEV
1

min
+target ti

Electric Vehicel

* battery charger
° PthV < Pv’vzi\s/hvpggx

* auth-ID

pU U
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Smart EV sharing: Smart EV re-charging - KLIEN 6™ ZEM - cleanBEVsharing

B 1 =S

clean BEV sharing

Recharge shared BEV with maximally green energy
— shift recharging but do not risk to loose a booking

— schedule recharging to optimise BEV availability

— offer recharging flexibility for adequate compensation

— offer V2G discharging as temporary supply flexibility
— incentivise booking when BEYV is not required for flexibility

© University for Continuing Education Krems --- Department for Integrated Sensor Systems --- Gerald Franzl



Renewable Heat Energy Community - Cross-Sector - Reallabor Waldviertel _

NP Solar- & Wind Intra-Day Energy
-,C'): Biomass & Biofuels

Reserve Power
On Demand
energy sources public| grid

Hydro & Geothermal
services

reallabor
WALDVIERTEL

Renewable
Energy
Community

sharing —
electricity, heat & cooling

Coordination of traditionally independent energy systems
— integrate different/opposing control paradigms, timing, units, and nomenclatures in general
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Integration Profiles specify Inter-Operation means
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The Smart Grid - is clever and shall add flexibility

‘World Energy Consumption By Energy Source (1990 - 2040)
s cia

0 histery prcrecion \"v‘(;‘(\v‘!r
os

convenUonaI

m 199 2000
Source: U.S. Enewwlf:ﬁ:rm r'm i Energy Outlook 2017

LI

energy markets

wind parks ——

RES
TSO
&
DSO

L &

ower grid operators

=FF

K
gl

photovoltaic

smart homes
micro grids

SO|[IS Yul| 1yl S92IAI9S W)SAS-Ia)UI

@‘

VPP operators

© IES Austria project team

IS not possible without interoperability
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Integrating the Energy System by Integration Profiles

Integrating the Energy System

Tests

Profiles

. Test
Technical Tools
Framework
[ )
]

Domain Overview

Use Case proposals
name interoperability issues

Shortlist most demanded
assign planning committees

Post work plans
invite the IES community

Results

Jointly evaluate solution options
establish technical committees

Result
Browser

Post new Use Cases
for review by IES community

Collect feedback on newly defined Use Cases
integrate feedback and write profile specifications

Post new Integration Profiles
for review by IES community

Collect feedback on new/r d Integration Profiles
integrate feedback and finish profile specifications

Juawdoaraq a|iyoid uoneibiajuj

Technical Framework xy

Release profiles for implementation

Business Overview
(operation basics, targets, issues)

» The IES Cookbook

Vol.1
Business Functions
(def.: meta-actors, interop. issues, sol. architecture)
Integration Profiles
(spec.: Interop. Use Case — impl. requirements)
Vol.2 Transactions

(communication procedures)

https://door.donau-uni.ac.at/0:3656

Actors
(software modules)

months prior Connectathon Energy

Connectathon Energy

+1

+2

e

+4

)

) 4

© |

Release profiles for implementation

di 1

Assign ri ces to pl P
decide what to test at upcoming event

Register systems and intended profiles to test
start pre-testing, provide feedback on test plans

Systems registration
closure of systems and profiles registration

Attendees registration
closure of participant registration — billing

Ar t of IES profiles that t be tested
due to insufficient number of system registrations

Deadline for pre-Connectathon testing
evaluate pre-testing results uploaded

uonedioned Abiauz uoypejosuuog

Publish success
update Results Browser

Integration Statements
issue and add to repository

£B1au3 uoyieloauU0Y Jalje SyIuow

CMCLILULIVI D DU TUUT UD

Conformance

testing
/

=3,

Q)

VENDOR A

ES Austria project team
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Testing of interoperability and specification compliance

Specifications/Standards

Integration Profiles may be the ‘brain’,
but the Integration Testing is the ‘heart’
the motor that keeps the brain working!
Conformance
testing
\]

nteroperability
testing
VENDOR A

VENDOR B

What happens at a so-called Plugfest —> independent systems become connected

-> the developers — the engineers themselves — test their prototypes peer-to- peer )
-> to finally get an Integration Statement => event though that is no Certificate!

Once we have compiled some interesting Integration Profiles to implement and test

-> this could equally work in the energy sector for all the smart devices to be integrated
-> check out the European Collaboration Network for Interoperability Testing

© University for Continuing Education Krems --- Department for Integrated Sensor Systems --- Gerald Franzl



Summary
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Question

do we need to standardise a better ,,house” that fits all known needs

HOW STANDARDS PROUFERATE:
(cEE: A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)
M?! RiDICULOUS! [ScoN:]
WE NEED T© DEVELORP

. || one unvERSAL STRANDARD ,
SITUATION: | | Tmr covers Evervones | | SITUATION:

THERE ARE VSE CASES. YEAH! THERE ARE
|4 COMPETING ’ 15 COMPETING

STANDPRDS. “O ) STANDARDS.
A A

or do we need a variety of ,,bricks” for a smooth evolution

https://xkcd.com/927

!

oe**,é-
ax o
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https://xkcd.com/927

Standards define the elements to build on

« Standardising digital interfaces and services is the basis for the digitalisation m

but does not guarantee interoperability -> they support the digitalisation; but
reliable access to correct data and expectable responses are difficult to assure.

 Interoperability covers:

* legal —> what is allowed / enforced / needed laws & regulations

e operational —> required quality / sequence / timing operation standards
e semantic —> mutual interpretation of shared information onthology standards
e syntactic —> equal digital encoding / framing / encryption technical standards
* technical —> same communication medium / channels / protocols best practice

» Variety of stackable tools (bricks) shall flexibly support diverse Smart Grid services and use cases
* Open? environment (house) needed to integrate and support technical and operational opportunities

holistic or layered
- = B static or flexible
hye A A
1 — . where to go... SR
ax o
© University for Continuing Education Krems --- Department for Integrated Sensor Systems --- Gerald Franzl ‘%;S rd..\’\%
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