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IEC 61850 - Motivacija
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IEC 61850 - Podrucja primjene danas
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IEC 61850 - Osnove prednosti

* Jedinstveno rjesenje za komunikaciju u EES-u
* Interoperabilnost opreme

* Globalna prihvacenost

* Brza i jeftinija integracija novih sustava

* Jedinstvena semantika procesnih podataka

* Primjena izvan domene trafostanica

* |[EC 61850 je arhitektura, a ne tehnologija !
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IEC 61850 - Povijesni razvoj

* Tijek razvoja standardiziranih
komunikacijskih protokola

IEC 61850 ed1.0 IEC 61850 ed2.0
P TC57 WG 10 (2004) (2005-)
(1995)
UCA 2.0
(1994)
o
IEC 101, DNP3
(1991 - 1993)
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IEC 61850 - Odnos prvog i drugog izdanja

IEC 61850 ed1.0 IEC 61850 ed2.0

1995.-2004. 2005-777?

3 radne grupe 5 radnih grupa

14 dokumenata 27 dokumenata

1400 stranica 2400 stranica
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IEC 61850 - Odnosi medu dokumentima

Introduction
IEC 61850-1

IEC 61850-2

Application guide

Application guide

IEC 61850-7-5 IEC 61850-7-5xx
Communicatio Compatible LN and Data Domain specific LN and
n requirement | |Principles and classes Data classes Technical
for devices and models IEC 61850-7-4 IEC 61850-7-4xx Configuration report
functions IEC description
IEC 61850-7-1 Common Data Classes language Guidelines
61850-5 IEC 61850-7-3 IEC —
61850-6 IEC
Basic models, abstract services and basic types 61850-90-xx
\ IEC 61850-7-2

Mapping on network
(except sample values)
IEC 61850-8-xx

Sample Values mapping
on network
IEC 61850-9-xx

Il

Implementation

T

Conformance testing
IEC 61850-10

General requirements
IEC
61850-3

System and project

management
IEC

:

61850-4
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IEC 61850 - Osnovna arhitektura sustava
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IEC 61850 - Osnovna arhitektura sustava

Control
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IEC 61850 — Informacijski model

|IEC 61850-7-4 (Trafostanice)

IEC 61850-7-2 (Osnovni model)
|IEC 61850-7-3 (Podatkovne klase)

St hALFPhEB

Logical Device
(IED1)

Physical Device
(network address) ( Server )

——

Logical Node
(1 to n)

Logical Device
{1ton)

Physical Device

Server

b

Logical Device (LD)

J> 1..n

Logical Node (LN)

b

Data Object (DO)

e

Data Attribute (DA)
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IEC 61850 — Logicka cvorista

Group indicator
A

A — I GO T OO

N<XS—H4wxoxp0 vl r

Logical node groups
Automatic Control
Supervisory control
DER
Functional blocks
Generic Function References
Hydro power
Interfacing and Archiving
Mechanical and non-electrical primary equipment

System Logical Nodes

Metering and Measurement

Protection Functions

Power Quality Events Detection Related
Protection Related Functions
Supervision and Monitoring

Instrument Transformer and Sensors
Wind power

Switchgear

Power Transformer and Related Functions
Further (power system) Equipment
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IEC 61850 — Logicka cvorista

* Semantika procesnih
podataka

* X(grupa)+ YYY(funkcija)

) Logical node information
Logical node

Common logical node information

information independent from the dedicated
function represented by the LN, e.g., mode, health,
name plate, etc.

Status information

information representing either the status of the
process or of the function allocated to the LN, e.g.,
switch type, switch operating capability, etc.

Settings

information needed for the function of a logical
node, e.g., first, second, and third reclose time,
close pulse time, and reclaim time of an
autoreclosing function.

Measured values

are analogue data measured from the process or
calculated in the functions like currents, voltages,
power, etc., e.g., total active power, total reactive

power, frequency, net real energy since last reset,

Controls

are data which are changed by commands like
switchgear state (ON/OFF), tap changer position or
resetable counters, e.g., position, block opening,
etc.

7/

/
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IEC 61850 — Dekompozicija funkcija

[-------s821A8Q [e21SAyd---------]

Logical Synchronised Distance Overcurrent
Nodes CB switching protection protection
HMI X 5 B
Sy.Switch. X
Dist.Prot. X
O/C Prot. -
Breaker X X X
Bay CT X X
Bay VT X X
BB VT X
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IEC 61850 — Dekompozicija funkcija

F1
LC12
LN1
N2 F2
PC13
LNO
PD1 N0 /7 LNS,
L C36 ™ LN6
PC12 - LC35 " LNO
LC56
PD2
LINS PC23 —
LN4 o
LN4
Ny
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IEC 61850 - Modeliranje sustava

o, ==

{ Status
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Position
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| on
1

off

Data-
Attribute

TN

.

o )
DPC

origin
ctINum
stVal

q
t

N

Logical Node
Circuit breaker

XCBR

A substation automation function
e.g. of a circuit breaker

e e

Control
(value, originator, ControlNum)

Status
I:(value, quality, timestamp)

Decomposition
Block tQ open

———— ———————— -

Control

on

(value, originator, ...

)

on on
off off off
s i it g
Definition of common classes —
SPC
‘(/_ Data-
IEC 61850-7-3 Sl Attribute
Common Data Classes (CDC) gt\,a‘,‘m
V¥ .4 q
Controllable Controllable t
Double Point Single Point
Use CDCs to define data and
to compose logical nodes
Data

IEC 61850-7-4

Logical Nodes and Data classes

Pos (Type: DPC)

BlkOpn (Type: SPC)
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IEC 61850 — Modeliranje informacija

LD LN Data DALttr. FC
E1QAS5 /XCBR ' .Pos .stval ST class or
E1QAS5 IXCBR ' .Pos .q ST instance
E1QA5 IXCBR ' .Pos A ST
E1QA5 IXCBR ' .Pos .ctiModel CF
|
LD5 IYPTR2 | .Temp .mVal.i MX instance # 2
3 .mVal.f MX
v
E1QA5 /IXCBRS8 .Pos .stval ST instance # 8
E1QAS5 /IXCBRS8 .Pos .q ST
E1QAS5 /IXCBRS8 .Pos A ST
E1QAS5 /IXCBRS8 .Pos .ctiModel CF
Object Object Object Object
. Name Name Name Name |,
Y
ObjectReference
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IEC 61850 — Logicka cvorista

Logical Node: Circuit breaker | Name: XCBR
Data-Class DataName Common Data Class | M/
(CDC) @)
Basic Logical Node information
Mode Mod ENC - Controllable Integer Status ©)
Behaviour Beh ENS - Integer Status M
Health Health ENS - Integer Status @]
Name plate NamPIt LPL - Logical node name plate @]
Local control behaviour Loc SPS - Single point status M
External equipment health EEHealth ENS - Integer Status O
External equipment name plate EEName DPL - Device name plate o
Operation counter OpCnt INS - Integer Status M
Controllable Data
Switch position Pos DPC - Controllable Double Point M
Block opening BlkOpn SPC - Controllable Single Point M
Block closing BIkCls SPC - Controllable Single Point M
Charger motor enabled ChMotEna SPC - Controllable Single Point @]
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IEC 61850 — Podatkovne klase

DPC class

Data attribute name Type | FC |TrgOp | Value/Value range M/O/C
DataName Inherited from GenDataObject Class or from GenSubDataObject Class (see

IEC 61850-7-2)
DataAttribute
status and control mirror
origin Originator ST AC CO O
ctiNum INT8U ST 0..255 AC CO O
stVal CODED ENUM ST |dchg |intermediate-state | off | on | bad-state M
q Quality ST gchg M
t TimeStamp ST M
stSeld BOOLEAN ST |dchg 0
opRcvd BOOLEAN OR |[dchg O
opOKk BOOLEAN OR |dchg 0
tOpOk TimeStamp OR O
substitution and blocked
subEna BOOLEAN SV PICS SUBST
subVal CODED ENUM SV intermediate-state | off | on | bad-state| PICS_SUBST
subQ Quality SV PICS SUBST
sublD VISIBLE STRING64 SV PICS SUBST
blkEna BOOLEAN BL 0
configuration, description and extension

pulseConfig PulseConfig CF |dchg AC CO O
ctiModel CtIModels CF |dchg M
sboTimeout INT32U CF _ |dchg AC CO O
sboClass ShoClasses CF dchg AC CO O
operTimeout INT32U CF dchg AC CO O
d VISIBLE STRING255 DC Text O

=
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Fage
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IEC 61850 — Aplikacijski servisi

Services (see |IEC 61850-7-2)

The following services are inherited from IEC 61850-7-2. They are specialised by restricting the service to attributes with a functional
constraint as specified below.

Service model of Service Service Remark
IEC 61850-7-2 applies to Attr
with FC
GenCommonDataClass model [SetDataValues DC, CF, SV, BL
GetDataValues ALL
GetDataDefinition ALL
GetDataDirectory ALL
Data set model GetDataSetValues ALL
SetDataSetValues DC, CF, SV, BL
Reporting model Report ALL as specified within the data set that is used to define the content of
GSE model SendGOOSEMessage ST, MX the message
SendGSSEMessage ST
Sampled values model SendMSVMessage ST, MX
SendUSVMessage ST, MX
Control model Select
SelectWithValue
Cancel
Operate
CommandTermination
TimeActivatedOperate
parameters for control services
Service parameter name Service parameter Value/Value range
type
ctlval BOOLEAN off (FALSE) | on (TRUE)
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IEC 61850 - Modeliranje sustava

Virtualizacija

| Logicki uredaji |

Modelirani uredaji
transformatorske

stanice

logicko Cvoriste

procesni podatak

podatkovni objekt

podatkovni atribut
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IEC 61850 - Modeliranje sustava

Single Line Diagram Physical Device Bay Controller

limit
GGIO ‘N GAPC > overflow

Geperal Input / Output Autgrﬁ'atic Process
Control
................................... > XCBR ,> CSWI | z\g’rl]tggl
. " Switch control
X Cirguit Breaker U [ .» sum of switched
e SARC current
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() lcire C) """"" * TCTR

Cufrent Transformer 5i'st§!,nce Protecfioﬂ,

instantaneous
—(O —CQ TVTR (record)
DA Disturbance Recorder
Voltage Transformer Lo e RMS
e O
T g demand
. Measurement Unit circulating
.................................................................................. ATCC secsecsecsecsesssssssscsscsscsssstcstssscsssscsscsscsssl » Current

Tap Changer Controller

\
| I Y

examples for some current
related data
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IEC 61850 — Pravila prosirenja modela

Decompose the
required functions

[

.| Take a decomposed

function

YESA‘”"’“\

Use LN asis @

standard LN meet the

function? |
YES Is it sufficient NO
to add just more
DATA?

Use LN as is, define @)
and add new DATA®?

Define new LN 3)

YES Need only NO

standard DATA?

Define new LN, use
(4) existing DATA and
add new DATA2

Define new LN and
use existing DATA

()

YES NO

Additional function

to be modeled?

Configure all LNs

=

Fage
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IEC 61850 — Razmjena informacija

[ IEC 61850 j

- ———————-—

IF
[ Client/Server ] [ Peer-to-peer J
IF | = interface
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IEC 61850 — Razmjena informacija

Horizontal ACSI

Vertical ACSI

Server/LD/LN/DO/DS

GOOSE

Unicast-Sample-Values

Multicast-Sample-Values
Setting-Group-Control-Block

Control Other ACSI

Time Synchronization

Report-Control-Block

Unicast-Sample-Values

Log-Control-Block
File transfer
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IEC 61850 — ACSI definicija

. Parameter name
Client Instance

Service_req

b

Request
Service _rsp+ (success)

Parameter 1...

Service _req Parameter n

Service_rsp+ (success, errors) Response+

- - Parameter 1...
Service _req

> Parameter n

Service _rsp- (error) Response-
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IEC 61850 — Razmjena informacija

Set, Operate, .. <values>

Primanje: IED Data
° SpOnta no Report <values>
. IED Data
* na zahtjev
Get, GetDef, ...
* na pretplatu - Data
. <values>
Slanje:
* na zahtjev o
multicast <values>
* na pretplatu IED / Data
IED
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IEC 61850 — Razmjena informacija

Y

Physical Device ACSI| Services Physical Device
ACSI Server
ACSI Client
< report &= | Data |
request —_Data_|
< Data |=
response
N /
| Application [[™ /| Application ||

%
%
Se

Vertical ACSI:

Physical Device

/4

ACSI Server

\/

™ i -

| Application [

.o Multicast GSE messages or
] CI |J e nt/se r‘ve r‘ (peer-to-peer) samplsilzneesasured
Horizontal ACSI:
* publish/subscribe /
M ——

\ 4

I/O data

I/0O data

I/O data
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IEC 61850 — Razmjena informacija

s N
' - ‘
: various control services>\~\\\ :
' % [ o '
o Tt~ DpMA - -- SR ,
: < Control response / Output (Signal) :
/ \
| to process I
, GOOSE / SMV 5-:_—_-/,_-’; R P |
\ / v\ /
~ { \ -
— e e o e o e e e e o e e e e e e e ‘—\— ————————————
/ \ ‘|
/ 1
Online Management R IED |
™ |
\::\ I, ',
< Online Selfdescription NN £
\\ \ \\\ 'l,
\
P aiaisiaieisiuisiuiets NN AN — N
\ _ L Reporti
I < Reporting/Logging |« ‘e\' ~ Porin |
| \ .
Input (Signal '
| < various services «----'v+-DATA - Q— -@ put (Signal) I
I y from process I
: < GOOSE / SMV - -o GOOSE/SMV I
control I
\\ - /
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IEC 61850 — Informacijski model + ACSI servisi

Server

Logical Device

nameplate, health

Logical Node

Reporting

and Logging Report >
Control > S
Substitution > Data et GOOSE/GSSE GOOSE >
Get/Set > > — >
Dir/Definition > - Sampled

: measured SMV >
values

Activate >

Setting Group

Association

Time Synchronisation

File Transfer

y HRVATSKA CROATIA ’
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IEC 61850 — Informacijski model + ACSI servisi

XCBR
@ <Se|fdescription
Controls
@ Trip <OFF> E- Pos
- Status value “stVal”
: 2 li
©), - status

< Report <ON> | =
Substit. enable
¥ : e Substit. value substitution

@ Log | EZIZII

Pulse configuration

configuration,

_ : Control model s

@ Substitute S SBO timeout gescupton,
R SBO class and extension
:  Control services
Select

@ Operate <ON>> Operate
: Cancel

(7)  Configure >
= BlkOpn
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IEC 61850 — Horizontalna komunikacija

any data value

publisher
GOOSE Application Ty __—Tnstantaneous
GOOSE <«——Grouped by
GOOSE < formatting . L. ...
GoEna _ 4/E
GoCBRef ConfRev DatSet ---"] i status
multicast NdsCom . value
samples of
publisher measured values
v, Sampled MV applicatisn ~— \ e instantaneous
\\ P E SMV y Grouped by 7 _
«— SMV ) formatting Data ‘/EnStantaneous
,/ SvEna

D Set instantaneous
4 MsvCBRef  confRev ~ DataSetRef \'\L measured
unicast or SmpRate I value I
multicast
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IEC 61850 — Vertikalna komunikacija

Buffered Report +— Report 1
| — ) <~
formatting 5

<
<«

Unbuff. Report

T/

TrgOps (dchg,/qchg,
URCBName dupd, integrity, gi)
RptEna Iriie]#fe DatSet --~~-7
Logging DatSet ~~
LCBName
LogEna TrgOps (dchg,
gchg, dupd, integrity)
Query \

Log ¥

<+

Log formatting .

Reporting BufTim  DatSet ~--___

BRCBName IntgPd ~ S

RptEna ] TrgOps (dchg,

PurgeBuf Buffer dchg, dupd, integrity, g
\

| Entry

Grouped by
Data
Set

internal events
.

in i

instantaneous
measured
value

deadbanded
value

data change
(dchg)

range
of value

™~

data change
(dchg)

quality
of value

quality change
(qchg)

timestamp
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IEC 61850 — Vertikalna komunikacija (upravljanje)

Output (Signal)

to process

)

< 5| XCBR.Pos.ctiModel
23 :
©5 ; XCBR.Pos
L : K
Control ,
model | ,’
/
Set control attributes > Control OF/F// value
I
Servi attrib. _rk' >
ervice -
Signal
ON - =T
Request [ J Conditioning
State Machine

< Control/Setpoint resp.

l status | «-- - - - —-=-=-=---
\

<Command termination R
@ *XCBR.Pos.stVal

Input (Signal)
from process
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IEC 61850 — Vertikalna komunikacija (reporting)

client server

configure buffered RCB

”| establish and

initiate subscription enable buffered RCB enable subscription

A\ 4

v report values

A

wait for reports,
receive reports

monitor values of
members of data set

A A

association lost — | continue monitor
values of members of

data set and buffer
values

association available

continue reporting
(buffered and new)

A A A

d4 44— -} -}

sequence-of-events (SoE)

\ 4

disable buffered RCB

\ 4

disable subscription disable subscription
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IEC 61850 — Vertikalna komunikacija (logging)

client

initiate logging of a
single Log CB

configure Log CB

server

enable Log CB

>

association closed

\ 4

guery log entries

\ 4

R establish and

enable a Log CB

log
entry

LCB

‘Data
. Set |

association opened

qguery log by entry/time

v

ListOfLogEntries

AA A A

A 4

disable a Log CB

|
vsequence-of—events (SoE)

disable Log CB

LCB

‘Data |
. Set |

LCB

‘Data
. Set |

\ 4

disable a Log CB

SEMINAR

|

Y i - 7agreb, 29. 03. 2012.

gre g Pregled, praksa i buduéi razvoj IEC 61850



IEC 61850 — Vertikalna komunikacija

data set members

9 individual

StVaI Changed produces Data set member shall
internal event be reported stVal changed
Data set
ool [ Moo e ek
(|- MY F0s-stVal - 2 - MyLD/XCBR1.Pos* Sl Rels
- MYLDI¥CBRILPOS.g 5 & { - MyLD/XCBRLBIOpn reported
- MyLD/XCBRL1.Pos.t g =
- MyLD/XCBR1.Pos.origin 25
{ | - MyLD/XCBR1.Pos.ctiNum =
- MyLD/XCBR1.Pos.stSeld £ B
- MyLD/XCBR1.BlkOpn.stVal NT
- MyLD/XCBR1.BlIkOpn.q
__ | - MyLD/XCBR1.BIkOpn.t Report
datSetRef=MyLD/LLNO.TestRpt2

MyLD/XCBR1.Pos.stVal + value |~
MyLD/XCBR1.Pos.q + value
MyLD/XCBR1.Pos.t + value
MyLD/XCBR1.Pos.origin + value
MyLD/XCBR1.Pos.ctiNum + value
MyLD/XCBR1.Pos.stSeld + value

Report
datSetRef=MyLD/LLNO.TestRpt!
MyLD/XCBR1.Pos.stVal + value

=
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IEC 61850 — Uobicajena primjena

Command “Close” Circuitbreakerl
. ’ \ - Position

Report (closed)

computer

model of circuit breaker
in a real interface

Network :

SEMINAR
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IEC 61850 — Usporedba metoda dohvata podataka

Time- Can lose Multiple Last change Typical client
Retrieval method  cfitical changes (of clients to of data (but not
information sequence) receive stored by exclusive)
exchange information
Polling NO YES YES - Browser
(GetDataValues)
Unbuffered YES YES NO - Real-time GUI
Reporting
Buffered YES NO NO Server Data
Reporting concentrator
Log (used for NO NO YES Client Engineering
SOE logging) stations
SEMINAR
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IEC 61850 — Uobicajena primjena

real g
devices 2

e Odnos medu
d IJ e I OVI m a XCBR (circuit b:(ei\vljelr()disconnealigs (opc)

; - Pos DPC) position
standarda L oo
E logical node classes and /

data classes

" 1 2
* Funkcionalnosti i oo . / EC {100 convaiabe boube Pt om0

- Abstract communicat ! class, CDC):

61850-7-3 ... ;

» service interface

1 E Common datal status value, stVal (ST), (dchg)
u p rav J a n Og . Logical Node classes ! - quality, g (ST), (achg)
H Class - time stamp, t (sT)
. < Operate control model, ctiModel (CF) |
. DataClass | ———~_ | = =/ b-mmmmmmmmmmmmm e
sustava :
: ,//
: [xCBR1 / real controller
. ¥
el POS, e eemannanns Operate XCBR1.Pos (on)
stVal (ST), (dchg)
q (ST), (achg)
ST
Eﬂmde, :CF)) T~ Report XCBR1.Pos (on) >

s SEMINAR
@Gm g Pregled, praksa i bududi razvoj IEC 61850
=
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Sadrzaj

u e Arhitektura

u e Arhitektura IEC 61850 sustava

e Informacijsko modeliranje

e Komunikacijski servisi

e Implementacijski zahtjevi

e Konfiguracija

SEMINAR
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IEC 61850 — Implementacija

IEC 61850-7-4 » Information models

IEC 61850-7-3
IEC 61850-7-2 — Information exchange, ACSI
onoo o
Application MMS (I1SO 9506)
Presentation | ASN.1/Presentation |
Session Session >f 8-1
Transport IETF RFC 1006 Tcp
Network </ IP
Data Link Ethernet, ...
Physical Physical )

SEMINAR
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IEC 61850 — Implementacija (MMS)

IEC 61850-7-4
Information
Models Common DATA IEC 61850-7-3
Classes
use
IEC
61850-7-2 e ) i _ Control Blocks »
o e (BRCB, URCB, GoCB,... LCBJ | .
] DalA Control Control
T Block Block
P Attributes ™2P | Behavior ey
LOGICAL NODE
j LOGICAL DEVICE
ep MMS Named 2 MMS Named MMS
» VariableList - Variable Journal
MMS Named / Control Blocks
Variable GetDataValues -> Read
[ ; SetDataValues -> Write l
7 Domain \
: .. MMS message* _
IEC 61850-8-1 f
Xyz = MMS object
SEMINAR
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IEC 61850 — Implementacija (MMS)

What to be mapped?
Logical device (contains logical nodes);
IEC 61850-7-2

Logical nodes (contains data);
IEC 61850-7-4

Data;
I[EC 61850-7-4

Data attribute;
IEC 61850-7-3

Data set:
IEC 61850-7-2

Control blocks (attributes);
IEC 61850-7-2

Control blocks (behaviour);
IEC 61850-7-2

Log;
IEC 61850-7-2

Maps to
MMS domain

MMS named variable

MMS named variable (and structured components of
the named variable representing the “logical node
data”)

MMS named variable (and structured components of
the named variable representing the “data”)

MMS named variable list

MMS named variable

Needs to be programmed as defined in IEC 61850-7-2

MMS journal

SEMINAR

%”'?clgre g Pregled, praksa i buduci razvoj IEC 61850
jrmee . - 7agreb, 29. 03. 2012,



IEC 61850 — Implementacija (MMS)

&
\\(\\é &(\ \_@Q [
NN o
&M o MMSpdu ::= CHOICE { ...
AR B | unconfirmed-PDU §2] IMPLICIT SEQUENCE { ...
— .. CHOICE{...
AQ-50 . . . informationReport [0] IMPLICIT SEQUENCE{ ...
. variableAccessSpecification CHOICE { ...
AL QB L variableListName [1] CHOICE { ...
12§ R Y N A (PR vmdSpecific [0] IMPLICIT VisibleString <RPT>}
..... }, -- end of variableAccessSpecification
A0AT . . . . listOfAccessResult [0] IMPLICIT SEQUENCE OF CHOICE({ ...
BATTITTTRXXKXX KK KK KK KK KK KKK 0. CHOICE {... visible-string [10] IMPLICIT VisibleString <LLNO$RP$AIIRptsCo>}, -- RptID
XX XX XX XX XX XX XX
84 03 073000 CHOICE {... bit-string [4] IMPLICIT BIT STRING <0011 0000 0>}, -- OptFlds
8C 06 XXXXXXXXXXXX CHOICE {...binary-time [12] IMPLICIT BINARY TIME <DD DD MS MS MS MS>}, -- TimeOfEntry
84 02 0308 CHOICE {... bit-string [4] IMPLICIT BIT STRING <0000 1>}, -- IncIBS
1 octet for the tag; -- VValue(s) - here only one
A2 1D 1 octet for length; HOICE {... structure [2] IMPLICIT SEQUENCE OF -- Value
A2..08 ¢ 2 octets for value CHOICE {... structure [2] IMPLICIT SEQUENCE OF -- origin
Lo LN 0 T 1 TSSOSO CHOICE {... integer [5] IMPLICIT INTEGER <3> }, -- origin.orCat
TN/ TR0 S0 60 O S ———————— P CHOICE {... visible-stgng [10] IMPLICIT VisibleString <ADM> }} -- origin.orldent
84..02. D60 I TLIIITIIIIIIIIIIT]T T T TTROICET. bitstring [4] IMPLICIT BIT STRING <01> }, --stval
8403 030000 s CHOICE {... bit-string [4] IMPLICIT BIT STRING <0000 0000 0000 0>},--q
O N1 RIS S SO D G GO Eh & B e I, CHOICE {... utc-time [17] IMPLICIT UtcTime<SS SS SS SS QQ MM MM MM>}, -- t
....... } -- end of ,,Value*
e L [T CHOICE {... integer [4] IMPLICIT BIT STRING <0100 00>} -- reasonCode

..... } -- end of ListOfAccessResult
.} -- end of informationReport

Interpretation of received message

: } }-- iindfol\f/llli/rllgorc]iﬁrmedPDU (Tag values -> ASN.1 syntax (Schema))
. }--endo pdu

) o
{ MMS Syntax (written in ASN.1) defined in 1ISO 9506-2
SEMINAR
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IEC 61850 — Implementacija (MMS)

Configure >

Report
2nd member

MMS Named Variable
= Unbuffered Report Control Block (URCB):
KO3/LLNOSRP

KO3/LLNO

—
KO3/LLNOSRP$AIRptsCo |

KO3/LLNO$SRPSAIIRptsCo$RptlD
KO3/LLNOSRPSAIIRptsCoSRptEna
KO3/LLNO$RPSAlIRptsCoSResv
KO3/LLNOSRPSAIIRptsCoSDatSet
KQO3/LLNO$SRPSAIIRptsCoS$OptFids

= NULL

= TRUE
= TRUE /
= KO3/LLNOSAIIRpt

= reason-for-inclusion

KO3/LLNO$RPSAIIRptsCo$BufTim =0
KO3/LLNO$RPSAlIRptsCo$SegNum = --
KO3/LLNOSRPSAIIRptsCo%$TrgOpEna = dchg
KO3/LLNO$RP$AlIRptsCoSIntgPd =0

KO3/LLNOSRPS$AIIRptsCoSGl =--

reference

/

MMS Named Variable List
= Data Set:

DSName= K03/LLNO$AIIRpts

1. KOI/Q1CSWI$STHPos
-2, KO3/Q2CSWISSTHPo,
3. KO3/QOCSWI$ST$Pos
4 Members

20. ...

I
|
|
|
h 4

MMS VMD-specific Named Variable List

for Report format without Data Object Reference
Example for Report of breaker status change

RPT

1. RptiD = LLNO$RP3$AIRptsCo

2. OptFlds = 0001 000

3. InclusionBS = OW
4. Value(s) = ..

5. Reason-for-Inclusio

Event from
2nd member

references

v

MMS Named Variables:

KO3/Q1CSWISSTSPos
KO3/Q2CSWISSTEPos
KO3/QOCSWISSTSPos

,??f

/

=

-l
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IEC 61850 — Implementacija (GOOSE)

ACSI ACSI
: Subscriber Publisher |
: P DATA '
GetDataValues.req cf-attr
> i »| dc-attr
]
GetDataValues.rsp : stattr
Communication {\/IemberOffse .1
mapping specific
Local issue . PPIng Sp FC%
: P DATA-SET / FCD
Reception : : Trans- vV A FCDA
Pull.req > Buffer & E.......é ........ mission < Member #1 //
Pullrsp < : i Buffer Publish.req Member #2 /
NewData.ind < Member #3
: : A
—]
CommLoss.ind Control .
< GOOSE corjtrol || MemberReferenc
: Buffer e(=
SetGoCBValues.req Functionally
_P‘ -.- ............. ; ........................................................................ ; — > constrained
: SetGoCBValues.rsp 3 DATA or
B teetrrmeeresseresssressEerssserssEersssSEessSrEsESEssESEesssressEeEssssresssresssessss functionally
constrained

e Multicast BT
e Publish/subscribe

* Ciklicko slanje

SEMINAR
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IEC 61850 — Implementacija (SMV)

e 4800 Hz za zastitne funkcije

* 14400 Hz za mjerenje
kvalitete eklekticne mreze

e Multicast

* Publish/subscribe
* Ciklicko slanje

Delels B |7 l6lslalslala
1 misb
2
3
4 Preamble
5
8
7
8 Start of frame
9
10
11 -
12 — Destination address —
13
14
15 Headar | —
:? mac | —
18 — Source address —
19
20
21
22 Priori TPID
23 tagged | User priority | CFI | VID
24 VID
25 Ethertype
28
27
28 — APPID —
29
30 Ether- Length
3 lypa
a2 pou [ reserved 1 —
33
a4 — resarved 2 —
35
. APDU
— {Pad bytes if necessary) —
— Frame check sequence —

0x01
00C
DD
0x04

0x8100
4,0,0
(xBABA

Ox4000

Ox0000

Ox0000

See below

Fage

=

SEMINAR
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IEC 61850 — Vremena dostave poruka

Transfertimet=t_+1, +1,
< >
t t, t

< - > > —>
Coding Decoding

4p acc. to _e_e,> acc. to >

fl used used f2
stack stack
Physical device PD1 Physical device PD2

SEMINAR
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IEC 61850 — Vremenske klase poruka

Transfer time class Transfer time Application examples:
[ms] Transfer of
TTO0 >1 000 Files, events, log contents
TT1 1 000 Events, alarms
TT2 500 Operator commands
TT3 100 Slow automatic interactions
T4 20 Fast automatic interactions
TT5 10 Releases, Status changes
TT6 3 Trips, Blockings
SEMINAR
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Sadrzaj

e Arhitektura

u e Arhitektura IEC 61850 sustava

e Informacijsko modeliranje

e Komunikacijski servisi

4

e Implementacijski zahtjevi

2 o Konfiguracija

SEMINAR
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IEC 61850 — Konfiguracija

1
Function <| Subfunction [ ] Functional/substation structure
1 Q ; Product / IED structure
<>/ Transformer \ ‘ |:| Communication structure
Substation 1 SubEQui
@ Equipment ubEquipment
1 k VoItage . . Phase
level V 1 T
1 0.2 \ \ \
1 : CBR DIS VTR
Terminal
B
ConnectivityNode
1
0.*
LNode Data
*
1 * Client acc 0.* ‘ 1 1.
1
AccessPoint 1 0..* 1 _
. Server | LDevice
. 1. 0 1.
Subnetwork Router
IED . Clock
0,1
SEMINAR
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IEC 61850 — SCL struktura

class SCL /

+Header
tHeader

tBaseElement

SCL

1

+Substation

tSubstation

0.*

+
+

version: tSclVersion = "2003"
revision: tSclRevision = "A"

>

+DataTypeTemplates

D

+Communication$ 0..1

tCommunication

\0“*
+IED

0.1

tIED

tDataTypeTemplates

/
/ 'HRVATSKA CROATIA
/

Vo P
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IEC 61850 — Identifikacija signala

Defined in IEC Defined in IEC
61850-7-3 61850-7-4

configurable

LDName LNName DataName DataAttributeName
LN Prefix LN class LN Instance no
N\ ~ J \ v J ~— I —~—
Part 1 Part 2 Part 3 Part 4

Voltage level | ———*E1

[ By J—-F+—

=E1010A1
SENEEEEEEEEEEEEEE,
n

QA1

IED

SB1

LN1 | | LN2

M =E1Q1QA1CSWI2

Inthe substation structureg
this CBR is identified as

Inthe substation structure
this LN is identified as

LN1 | | LN2

LD2 \\
2\

Access point

—>S1

— inthe IED (product)

structure
this LN is identified as

\

-E1Q1SB1LD2CSWI2

A\

|_Station bus | —>

Inthe cOmmunication structure
this connection is identified as

W1E1Q1SB1S1

w1

In the|ED structurethis LD
is identified as

-E1Q1SB1LD2

SEMINAR
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IEC 61850 — XML struktura

class Header Section/

<xs:complexType name="tHeader">

<xs:sequence> B
<xs.element name="Text" type="tText" minOccurs="C tHeader
<xs:element name="History" minOccurs="0"> o 6k e S +History
<xs:complexType> + version: xs:normalizedString @ History
<Xs:sequence> . . + revision: xs:normalizedString = "" 0.1
<xs:element name="Hitem" type="tHitem' + tooliD: xs:normalizedString
<Ixs:sequence> + nameStructure
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="id" type="xs:normalizedString" use=" +Text |/0..1 +Hitem |/1..*
<xs:attribute name="version" type="xs:normalizedString"/
<xs:attribute name="revision" type="xs:normalizedString" tText tHitem

<xs:attribute name="toollD" type="xs:normalizedString"/>
<xs:attribute name="nameStructure" use="optional" defat
<xs:simpleType>
<xs:restriction base="xs:Name">
<xs:enumeration value="IEDName"/>
</xs:restriction> tAnyContentFromOtherNamespace
</xs:simpleType>

+ source: xs:anyUR

version: xs:normalizedString
what: xs:normalizedString
when: xs:normalizedString
who: xs:normalizedString
why: xs:normalizedString

+ o+ o+ o+ o+ o+

revision: xs:normalizedString ="

</xs:attribute>

</xs:complexType>

SEMINAR
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IEC 61850 — Konfiguracija

IED1

TR D
(GC‘O WitIhEgime /herge
ot ® oy
06\‘\1 ‘3(70'\
IED System
Configurator Configurator
IED1 \ [
IED1 IED n
export for modifying of an IED
IED1
SCD
SEMINAR
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IEC 61850 — Perspektive sustava

P, .
(be,, At connection e modelled as
e~ "%Nng o, " fup, implementedas »~ _ -~ o N ata
18 ”’@sc lioy, - RSN real things . g,\“e .
S o OPe fa/ Vigy,, Physical |~ R
/eg ly : (o)
) h Point s « e(.\es\ Data
| P@Q\.@@(’o S : Report
B o Logical — | Control
o oard Q
Application Node [T~ Setting
Subroutine | Grou
~N— Logical B
Physical Application Device
Device M
\ -
internet | —| Corporate | | Station | | Sub Server Substation
Network Network Network - Application
Communication view |
(IEC 61850 series) ©
Cabinet b
o
I 23
> o
i st
e o n
238
n = O©
g YO
Substation x ==

SEMINAR
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IEC 61850 — Pregled

Information
Logical Nodes Models
and Data (IEC 61850-7-4/-7-3)
. Information
Service
nlnterface” EXChange
(IEC 61850-7-2)
Mapping to e.g.
Communication MMS and
profiles TCP/IP/Ethernet
(IEC 61850-8-1)
Data Data
Values Values

TCP/IP
Network

2000+ items
(name taggeq
information)

Publ./subscr., get,
Set, control, ...
reporting, ’Ogging

Ethernet,
TCP/IP, ...

Configuration
file
according to
IEC 61850-6

4
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CETVRTI DIO:
NOVITETI DRUGOG IZDANJA | BUDUCI
RAZVOJ NORME IEC 61850

Predavac: Stjepan Sucic¢, mag. ing. el.
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IEC 61850 - Podrucja primjene danas

- = i ‘ S;Om'g !
- ,‘593-9! : ‘:'2*“ <
& ':.zi .~ Control center &fi Ly

"% "L SCADA .

IEC 61850-80-1
Guideline to exchange
61850 information over IEC

60870-5-101/104

Use of 61850 for ;
substation to |
control center : [T] .
(expected): ()

Wind power plant
IEC 61400-25

IEC 61850

Distributed Energy Ress
IEC 61850-7-420 /

_ N
g

- —
IEC 61850
| Hydro power plant
Power Utility substations A IEC 61850-7-410 J

KIEC 61850-7-4

IEC 61850 parts, as of 2010

XXX | IEC 61850 future parts

’ SEMINAR
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IEC 61850 - Vjetroelektrane

 TC88 - TC57
* |[EC 61400-25

* ViSestruka
ACSI mapiranja

Specified in
IEC 61850-7-4

e Dodatni servisi

MMXU
* Bez SCL-a =
Utility Circuit |_Utility
v Breaker grid
XCBR

____________________________ IEC 2174/06

SEMINAR
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IEC 61850-7-410 - Hidroelektrane

- - fa)
2 o 9118 sl el Bl |l =
o = a 11 0 o L] ol ([ E
T T T e T T T | = =

an O -
P E52
o= o
EQE
am..u
] Q
g
k)
- c ewr.gw =5
-5 0 - O b o=
L == =g =9 =0
=R uwvmm S0
=85 |s838%|(|3¢
o= 3 a
e
A A A A A
=
L
@
[=]
a
o]
g
©
Q
- -
= £
‘o [=]
2 a
= o
©
b b
HIE
<2 o
k. — b
2 I &
< © 3
= = -¢<
Qo @
gL
o
2

i

SSaisess

* TC57 WG13

je

e Upravljan

e Nadzor
e Zastita

e Automatika
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IEC 61850-90-8 - Punionice elektromobila

* TC57 WG17

e Harmonizirani model

EV Owner
U
. I E C 1 5 1 1 8 o e.g. Fleet Operator

EV Manufacturer

p

-

él_ectrical Vehicle (EV)\ Infrastructure Operator

-~

Communication
Controller

{Energy Trader
+ Electricity Supplier
+ Energy Retailer
\; Demand Side Manager)

Use

Miniature Circuit Breaker
(MCB)

Battery Man

Residual Current-operate
Circuit Breaker (RCCB)

Grid Operator
Meter « DSO

Power Switch N\ * TS0

J
Identity P_'

ISO/NEC 15118 Interface  IEC 61850 Interface

Communicati

[

SEMINAR
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IEC 61850-90-9 - Baterije
e TC57 WG17

* Centralizirano upravljanje baterijskim sustavima

DRCT, DRCE
DRCC, FSEQ, MMXU
PR | DER Unit Controller | """"" - - —-— Electrical
P ™ o - - | Connection Polnt (ECP)
Y DBMS ECP o '
V ” ! DCRP, DOPA, DOPR, DOFM
Lemm T | Battery Mgmt System | --------- - ’ o~ DPST, DCCT, DSCC, DSCH
. ~ ’ {_Ecp CSWI, XCBR, MMXU
y ¥ o
KvLy KPMP DBAS XFUS i
MMTR
N7 @ Battary slack ZZTS\T csw A
AN cswI XCBR MMTR
XSWI DC Convarter bER cswi
Battery module XCBR
Liquid —m——§ E—- Circuit. |t
KTNK Eleciralyte DBAM - Breaker LUility Electric: Pawer
Girguit AL Gireuit System
I |- Ereakar
/ / PBRO
MMDC MMXU PBTC ™ Battery
DC Measurements. Power System ﬁIgE Protaction
Measuramants

Additional Node classes
IEC 61850.T-420 Node classes
IEC 61850-7-4 Node classes

Physical Measurements

STWMP MPRS MFLW
Temparatura | | Pressura | | Flow
MMET

WMeteoralogical

X SEMINAR
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IEC 61850-7-420 - Distribuirani izvori energije (DIE)

e TC57 WG17
* Solarni paneli, CHP, Diesel agregati

— DER Plant Electrical
— — DER Unit Controller |—. —_—

—
— — ‘ — ~— Connection Point (ECP)
- DRCT, DRCS, DRCC, FSEQ, =~ @
~ DCRP, DOPA, DOPR, DOPM,

MMXU
( . . 1 DPST, DCCT, DSCC, DSCH,
Recip Engine DCIP / CSWI, XCBR, MMXU
Fuel Cell DFCL, DSTK, DFPM
Photovaltaics DPVM, DPVA, DPVC, DTRC L 4
Combined Heat and Power DCHC, DCTS, DCHE DGEN, ZRCT, XFUS, MMTR
DREX, DRAT, ZINV, csm' *
Energy DEXC, ORAL MmDC XCBR MMTR
Converter DSFC DECST rsyn |DC Gonverter DER cswi
XCBR
. Generator L Circuit =%
MFUL{ DFLV Unit Sync % % Circuit g —
Breaker Litiliey Eleetric Power
Fuel Storage - \AL Circuit System
System Davice I / ~ <’ Ereaker
ZBAT)|ZBTC ~
— N rare
Systam MMXU _CD_ ~ ~ DER Protective PTUF | Generation
Power System Relaying PTOF | Protection

Vd
Measurements \ rs T
Physical Measurements

[~ Load Circuit "
STMP MPRS MHET \\rnv# Breaker(s) [ Local Loads
| Temperature | | Pressure | | Heat | cswI
XCBR
MFLW SVBR MENV
| Flow | | Vibration | | Emission | MMTR ~ Station
— Service
MMET
Az T IEC 61850-7-420 Logical Node Classes

IEC 81850-7-4 Logical Node Classes

Energy Converter = Mr’cmfurﬁfﬂss.l Storage Device = Batiery, Pumped Converter = DC to AC,

Fuef_ Cell, F_‘hamvnf!am System, Wind Hydro, Superconducting Magnetic frequency conversion, voltage
turbines, Diesel Generators, Energy Storage, Flywhesels, Micro- level conversion

Combustion Turbines fywheels -

1EC 10309
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IEC 61850-90-10 - Planiranje rada DIE

e TC57 WG17
* Logicka Cvorista za planiranje rada DIE

trnsTyp=Ramp  trnsTyp=Average valTyp=Fixed
trnsval(0) - » /
val(0)=40 trnsTyp=Fixed U;gf_lgg trr‘lnsralét}
Current val(4)=
value trnsVal(1) trnsVal(2) trnsVal(5)
val(1)=40 val(2)=60 val(5)=40 Stop
L - _0 schedule
Start Time: t(0) t(1) t(2) t(3) t(4) t(5) t(6)
Ramp from  Fixed at Ramp from  Average  Fixed at Fixed at Stop
current value  40kW 40kW to 60kW 50kW 40kW
to 40kW 60kW
SEMINAR
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IEC 61850-80-1 - Pretvornik za IEC 104 protokol

* TC57 WG10
* Definirani odnosi ASDU-CDC
* Preslikavanje servisa IEC 104 - ACSI

IEC 60870-5-101 or  [——
IEC 60870-5-104 ) on interaction with
Sl i IED operated device
Client
il Control Object ol
Ctrl mapper ]
€_sc,C_DC,C_SE, C RC
ACT; SEE=0 Oper_req (of o
27
3 Timeo,
5 Oper_r
¢_SC,C DC,C_SE, C RC ;
ACTCON Pos; SEE=0 / Oper_rspi Activate Dutput
-x poscy B3 Pte ...... »|
Y/ ‘Be{wet '
€_SC,C_DC,C_SE, C RC 277 I 1 I B B ) PRRr S50 SRR
ACTTERM Pos; SEE=0 ’ No status U"L"
povedll | B
expected
|| server |

SEMINAR
7

G.g-e g Pregled, praksa i bududi razvoj IEC 61850
jrme < Zagreb, 29. 03. 2012.



IEC 61850-90-1 - Komunikacija izmedu TS-ova

e TC57 WG10
Posebne funkcije zastite

SUBSTATION

* Gateway
Remote controf (NCC)

* VPN = ®|

A

Technical Services

STATION
LEVEL

SUBSTATION

BAY/UNIT
LEVEL

@ BAY/UNIT,
l o LEVEL Remote
(3) (3) Controf &
N/ V Automatics
PROT. |-w» CONTR H CONTR. |=» PROT <
@ Remote
protection
l ‘ l PROCES
LEVEL
| Sensors . [Actuators] I

1 B

- HV Equipment ="

> )l PROT.

-

CONTR.I
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IEC 61850-90-2 - Komunikacija prema centrima

e Koncentrator
* Redundancija

* Proxy/gateway

Control Centre

Restricted Access, |
|

WAN

| Full Access

Proxy

Substation LAN

Frontend Application

Frontend Computer, physical Frontend Computer, physical
s proTTTmmmmmmmmmmmmY jroTTmmTmTmmm e | " """"""""""" |
i ACSI Client : i ACSI Client @ i ACSI Client | i ACSIClient |
_________________ ; e — e — . —

/

|/

ED

Proxy computer, physical

Proxy computer, physical

Proxy Application

Core 2

/

SEMINAR
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IEC 61850-90-3 - Funkcije nadzora opreme

uc Operating Mechanism Mo ng

Energy Sensor R,
\
\
se ulic
Lew h
F, Y
,
incl

e Slucajevi primjene: fi
GIS, TL, UGC, LTC,
AUX,....

* Senzori
* WSN

* Analiticke funkcije
nadzora opreme

SEMINAR
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IEC 61850-90-4 - Mrezne konfiguracije

e TC57 WG10
* Preporuke

* Redundancija L
* PRP RedBox A
e HSR
* VLAN

destination

SEMINAR
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IEC 61850-90-5 - Primjena u WAMPC sustavima

e TC57 WG10
e Sukladnost sa IEEE C37.118

Control Configuration
SPCBs Datasets

Command Configuration Data Data

SEMINAR
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IEC 61850-90-6 - Automatizacija distribucije EES-a

e TC57 WG10
* Slucajevi primjene
* DA funkcije

CB20 R4 R3 R2 R1 CB10
~— .- O—
Generator Generator

2 csso.
Feeder Feeder Feeder Feeder
4 3 2 1
©
Normally Normally Normally Closed Normally
Closed CB Open CB Recloser Open Recloser
SEMINAR
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IEC 61850 - Primjena za FACTS uredaje

* TC57 WG10

q/éwe g Pregled, praksa i bududi razvoj IEC 61850

Ploinmoriora

-l

Zagreb, 29. 03. 2012.

Resp
Resp Op
Op V_setpoint On/Off On/Off
|[EC61850 |[EC61850 |IEC61850
J 1 i Sh.R
B | STATCOM — Sh.C group ; group
\_ J
SEMINAR



IEC 61850-90-11 - Modeliranje logickih funkcija

e TC57 WG10
 [EC61131 (PLC)
e |[EC 61499 Controls
>
— L4
S —_
> _ 5
= — 3 F(x)
R > | ["core" function]
o — © |
;;U S— Blk H Parameter
® W
= % 1
— % Parameters
SEMINAR
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IEC 61850-10 ed2.0 — Provjera sukladnosti

PICS

MICS

PIXIT
Server/klijent
UCA UG
KEMA

TUV SUED

PICS

Static
conformance
requirements

MICS

PIXIT

Selection

Dynamic
conformance
requirements

v

and para-
meterisation

V

Conformance
test suite

Dynamic tests

Basic interconnection testing
Capability testing
Behaviour testing

Analysis of results

4

Final conformance review
Synthesis and conclusion
Test report production

s Control flow

— Data flow

IEC 598/05
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IEC 61850 — Funkcionalno testiranje

e TC57 WG10
* Simulacijska okruzenja

* Provjeravanje semantike procesnih podataka

Test System

Test | —
Suite e
as

g I Test Harness I ‘
L (e / ﬁ System/Function ﬁ |

Test Driver

S under Test
TestD mentati I
Test Manager Test Bed

SEMINAR
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IEC 61850-7-5 — Modeliranje aplikacija

e TC57 WG10
* Standardne IEC 61850 aplikacije
* Modeliranja pomocu LN-ova

SEMINAR
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IEC 61850-7-500 — Aplikacije zastite

e TC57 WG10
Interakcije logickih cvorista
* Genericke funkcije zastite

b

ilCILl |C°||CO||CO|
I [ ]
|w||w||csw|~4 wl| | () e
| Xim ] [xs‘:m] |xc‘:BR| <,_,,--—-'-'—'— “"‘*->
] Process Bus
| — hardwired
2 Switch Breaker
IED IED
QH:) o] || Gl | | e
iy Lot
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IEC 61850-7-510 — Aplikacije u hidroelektranama

e TC57 WG10
* Genericke funkcije upravljanja

emm - COMET QEIECIOr

Excitation System
To Power Grid S L N = A,
eI TTITITITITITIITTE

SR

Fllter <

(=]

PID

& [
Filter [ WML [_HUNT
———— e

__: L T,
Autorm atic Power Regulator

Full Close I

et )
ircui Y -
i
i LEn
! e Pulse Generator
ator e
otor
\ <jE Runner E Guide Vane
I: j .
ce
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IEC 61850 — Upravljanje sustavom

TC57 WG10

aze upravljanja sustavom i uredajima

stm main states /

ntegracija

are available]

SCD file is available
and updated

adogradnje
Irmware-a

Inifial
[System
specification is
available]

D System is
[ICD files available] [Updated CID stopped
filesare

available]

ystem as list of IEDs
(as atarget)

[Physical IEDs available]

[CID files are
available]

[New IED can
communicate]

System as a pack of
physical IEDs

updated

[Network set up]

And

IEDs are able to
cummunicate to each

[All IEDsto b
updated have
received their|

e

configuration]

System with
request to
update

[Hot
update]

[Request for sy:
change before
start]

N

System is
re-configured

while running

[Request for
system change
while running]

stem
initial

7

[Migrate to
the new
config]

[system start]

System is

S

other over IP
[Comm networkis
configured]

[Each IED
received its CID]

configured

[Component or
function is
repared]

System is
running
(nominal)

System running in
degraded mode

[Component or
function failed]

[End of
functional test]

[Start of
functional test]

System is under
functional test

SEMINAR
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IEC 61850 — Razvoja UML modela

61850 UML S (xmi)
(-eap) i
| |
v v
jCIeanCim PrOflllng tool Productl/ Produth/
* UML validation » schema generation XMLEditor XMLEditor2
« UML statistics - doc gen Instance ‘
* UML doc gen (.icd,.scd,.???)

IEC 61850-7-4,7-3,...
(.doc/.pdf/.html)
UIVIL validation
and statistics
(.log) p

IEC 61850-6 > Validation tool
(SCL.xsd configuration) > {

IEC 61850-7
(.??? —on-line exchange,
e.g. Web service)

NS schema
(NS.xsd)

NS instance J

SCL instance file validation

Web or paper publication

(IEC61850... .nsd) |0 74, 7-3, 7-2, ...
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IEC 61850 — Povezivanje s CIM servisima

High-level service

High-level
service control

IEC 61850 ®

semantic model Subscribed (@)

events

P e s —_——— . — — — — — — — —— — — — ——— —_—— e ——— . — . — ——— —_—— i —— — — e — —

Subsystem-level service DS model
Driver Ontology ACSI Event broker Manage_ment
service service service service

@ Server/LD/LN/DO
@ models Control

Application model

association

VPP semantic model
model

“B E0 B A
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IEC 61850 — Informacijska sigurnost (IEC 62351)

* TC57 WG15

¢ R BAC IEC 62351 Security Standards: Correlations to TC57 Standards

PY N S IVI IEC 62351 Part 1: Introduction

IEC 62351 Part 2: Glossary

* Sigurnosna

IEC 60870-6 TASE.2

IEC 61850-8-1 MMS Profile

IEC 60870-5-104 TCP/IP

IEC 60870-5-101, 102, & 103

IEC 61850-8-1 GOOSE Profile

a r h i e u ra IEC 62351 Part 3: Profiles Including TCP/IP
tekt
IEC 62351 Part 4: Profiles Including MMS
IEC 62351 Part 5: IEC 60870-5 and Derivatives
IEC 62351 Part 6: IEC 61850
\

IEC 61850-9-2 SMV Profile

juswabeuep
YI0M]aN Jo) SgI L Med LSEZ9 O3
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IEC 61850-7-10 — Web pristup

* Daljinski pristup

* Trenutna verzija cervices

modela

* Grupe

. M 61850 UML model
kO rl S n I ka (part 7-xxx and 6-xxx) SCL instance s

including IEC 61400 part P We Y
/-
_/

WEB Application hosted by IEC

‘ Viey
eaccess
Data Data model
model (XML) M
Access | /4

i
S

verification
content for

\ Std IEC
- - document engineering tools
ii Model Editing, | i

’i Maintenance,
Release, ...

’ IEC Secretary
Model marfagers e CAUSIED)

Central Office
of various groups

v/Browse

wnload

)

User

SEMINAR
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IEC 61850 — Novi upravljacki modeli

* Upravljanje punionicama elektromobila

E-mobility
Infrastructure
Manufactor

E-mobility Grid operator
Infrastructure Energy provider
Owner Power
Meter Grid Management
Operator E-mobility System
Infrastructure (EMS/ DMS)
Operator > <
Distribution
System
Transmission Operator E-mobility E-mobility X
System SETViEe Clearing House Generic Interface
Operator Provider
Balance Aggregator
Responsible
Par - Energy
Energy al E-mobility Management
Market Costumer System
Ener,
Prod ui:;r Electric Viehicle K X X EVSE Multiple-Use
E-mobility controller EVSE Operator
Users 1 —
EVSE EVSE EVSE
Generating/ Generating/ Generating/

Consuming unit

Consuming unit

Consuming unit

ev| ||

EV

EV

EV Operator

SEMINAR
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IEC 61850 — Novi upravljacki modeli

* Upravljanje virtualnim elektranama

Battery system
controller

\—i DRAT

DERTyp

stVal

MaxWOut

setMag

MinWOut

setMag

MaxLoadRamp

stval

MaxUnloadRamp

stVal

CHP generatror
controller

Photovoltaic

module Eontroller

|—| DRAT

DERTyp

stVal

MaxWOut

setMag

MinWOut

setMag

MaxLodRamp

stval

MaxUnldRamp

stVal

Wind power
plant controller

b

VPP information
model

SetPIW

PIWAtv

ctlval

PIWLImEN

stval

N

/

&
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IEC 61850-8-2 — Mapiranje na Web servise

Energy market
| | | | Active Energy Efficiency

Energy visibility
Distributi ustomer Energy control & optimisatio
operatio t

Demand-

— 'B 5 0 Response

Centralised

: Electric Vehicles &
Generatl - 6| > Energy Storage
JLnj(w

g

pe| (@2

- Decentralised
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IEC 61850-8-2 — Mapiranje na Web servise

* OPCUA
« DPWS
* |EC 61400-25-4 (Annex A)
e REST

* [EC61970-502-8

* [EC 61968-100

SEMINAR

@Gm g Pregled, praksa i buduéi razvoj IEC 61850
jrm - 7agreb, 29. 03. 2012.



IEC 61850-8-2 — Mapiranje na Web servise

e ,Plug-and-play” za IEC 61850 sustave
e DPWS

DER device
Discovery

&)

ACSI
* OPC UA modeliranje [ et
Semantic DER Semantic VPP
description ® integration -

e Semanticki servisi

Operational

Subscription contraints

settings

High-level services

Event
forwarding

Event delivery

VPP automation middleware
DER plug-and-play process

Q@ *@

DPWS-based IEC 61850 inerface

<

VPP automation middleware

= e e
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IEC 61850-8-2 — Mapiranje na Web servise

Vote for NWIP DC DC TR CDhV FDIS IS
Jan 13th, 2012 May 2012 Sept 2012 Dec 2012 Q12013 Q32013 Early 2014

Y v \4 v \ 4 v v

N \
1 AN
Writing Part 8-2 ' IS Validation Y s Part 8.2

|- -------------------- ///
-

:— -------------------- .. TS part 6

Writing TS > ' TS Validation :) TS <
1 /’
""""""""""" TS part 7.2
TS part 10
\
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IEC 61850 - Smart Grid

Control Center - TSO

(SCADA/EMS/MMS) Control Center - generation

(SCADA/GMS/AGCIGIS)

. ‘ Business applications
(ERP/EAM/AMI/CIS)

Control Center - DSO
(SCADA/DMS/OMS/GIS)

(s w—

Communication infrastructure / Power system infrastructure
ZaN

Smart Houses

Wind Power Plants

N

Centralized generation

Smart meters
Substations
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