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About me, Andrea Bonetti

1993: Electrical Engineer from "La Sapienza” University, Italy, Rome
1993 - 1995: Relay Protection Engineer at ABB Relays Italy, Rome

1995 - 1997: Relay Protection Engineer at ABB Substations, Italy,

M Lodi (Milan)

1998 - 2007: Relay Protection Engineer at ABB Relays, Vasteras,

M F Sweden (HV Relay Manufacturer)

2008 - 2009: Product Manager for relay test sets and IEC 61850
QXTI = eauipments at "Programma”, Taby, Sweden

Relay Protection and IEC 61850 Specialist at STRI
H: Vasteras, Sweden

andrea.bonetti@fmtp.se
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About me, Andrea Bonetti

2011 ... 2013 Relay Protection Specialist:
qu Megger Sweden AB — Sweden

Technical Manager Substation Automation at STRI
qu Vasteras, Sweden

Engineering soluti
for the global Poy

Technical Manager FMTP Power AB

qu Sweden

== From 2006 member of IEC Group TC 95 — MT4:
MEASURING RELAYS AND PROTECTION EQUIPMENT andrea.bonetti@fmtp.se

The IEC 61 i ion A i
e [EC 61850 standard in Substation Automation - FMTP +

Main purpose of the standard is to achieve interoperability among different
devices from different vendors within the same substation.

TR 61850-1 © IEC:2003(E)

The industry’'s experiences have demonstrated the need and the opportunity for developing
standard communication protocols, which would support interoperability of IEDs from different
manufacturers. Interoperability in this case is the ability to operate on the same network or
communication path sharing information and commands. There is also a desire to have |IED
interchangeability, i.e. the ability to replace a device supplied by one manufacturer with a
device supplied by another manufacturer, without making changes to the other elements in
the system. Interchangeability is beyond this communication standard.

Interoperability is a common goal for electric utilities, equipment vendors and
standardisation bodies.

In fact, in recent years several National and International institutions
started activities to achieve this goal (see Annex B).

Andrea Bonetti - FMTP Power AB — andrea.bonetti@fmtp.se
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The IEC 61 i ion A i
e |EC 61850 standard in Substation Automation - FMTP +

What is Substation Automation?

We need to know what we are talking about, in order to understand what
needs to be standardized.

Andrea Bonetti - FMTP Power AB — andrea.bonetti@fmtp.se SEPTEMBER 20 1 4
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The power substation

In a substation there are Primary Equipments:

Andrea Bonetti - FMTP Power AB — andrea.bonetti@fmtp.se
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The power substation

- FMTP +

The Primary equipments in the Substation need
to be "controlled”.

The word CONTROL in a substation has nothing to do with Process Control,
where the word CONTROL is usually associated to "feedback systems”:

external load

comparator  error-amplifier passive-features
M
R E > A+ > C
subtract add output
control system controlled system
feedback loop

Andrea Bonetti - FMTP Power AB
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The power substation

FMTP +

In a substation, the power flow may need to be redirected.
Some part of the substation may need to be put out of service for maintenance.

Circuit Breakers, Disconnectors
(Isolators), Earthing Switches : T j’ T T

Open/Close

Power Transformar Tap Changers:

Move Up or Down

Andrea Bonetti - FMTP Power AB
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The power substation

Busbar change. Load is on Busbar 2
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The power substation

Busbar change. Connecting Busbar 1 to Busbar 2

Andrea Bonetti - FMTP Power AB

- FMTP +
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The power substation

Busbar change: Connecting the Feeders to Busbar 1

X

Andrea Bonetti - FMTP Power AB
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The power substation

Busbar change: Disconnecting feeders from Busbar 2

N

W

X
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The power substation

Busbar change: Disconecting Busbar 2 from the system
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The power substation

Busbar change. Busbar 1 in service
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The power substation

- FMTP +

Maneuvering primary equipments is a delicated task.

Dangerous errors can occour, for personnel and equipments.

It must be clear for the operator WHAT is open and WHAT is closed. What IS
energized, what is NOT.

To minimize the possibility to
operate on the wrong equipments
with the wrong conditions,
interlockings are implemented in
the substation.

Andrea Bonetti - FMTP Power AB
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The power substation

- FMTP +

One very simple interlocking:
Earthing Switch and Disconnector

| can OPEN / CLOSE the Disconnector ONLY if the Earthing Switch is OPEN.
If the Earthing Switch is CLOSED | cannot operate the Disconnector.

——

juterlocks

Andrea Bonetti - FMTP Power AB
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The power substation

EARTHING SWITCH CLOSED

- FMTP +

_j ( (C
) Eﬂw: J)
ceoSed § a
juter]ocks
(EANNOT ct
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The power substation

EARTHING SWITCH OPEN

s

OpPeN

l C(l.bSEﬁ

juterlocks
(CtoSE Auw

Andrea Bonetti - FMTP Power AB
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The interlocking system

The interlocking rules are in principle simple, but
once extended to the entire substation may result
to be quite complex.

Andrea Bonetti - FMTP Power AB

- FMTP +
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The interlocking system

A Local Action (open/close) may require:

Local information (from the same bay)
Remote information (from different bays)

IHE————
R [
= f%\ \\u\>» -
_EN_'_\ _;ﬁ_ ;ﬂ_
/

\
f X $\< f‘( fz(
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The interlocking system

==
||| ]
N

Information is exchanged with extensive

cablage and often require the use of several
auxiliary relays to multiply the limited amount

of contacts (position) available from the

primary equipments.

Andrea Bonetti - FMTP Power AB
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The IEC 61850 interlocki t
e interlocking system - FMTP +

Position of Equipments
L1 =T T 21

||| —1= IPPL - ///r,! 7
\< ______ ’,’ R4 ”
_i_ ———— ,” e 4 1
| 1 - _ - . ¢ J
ll 4% - s P2 1
-
ED + + —+—-F "7, + —+
- < P
- . T
1 — " 3 ‘, ]
il pullSe 21 v
X IED X IED X IED X IED
/] /] /] / .

ETHERNET Communication among IEDs
1 I I )

Andrea Bonetti - FMTP Power AB SEPTEMBER 201 4
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Control / Interlockings in the IEC 61850 substation
/ ° - FMTP +

Station
computer Engineering
& [ station
Station

us (LAN) —
TN TN

| Control IED

IED

Contro

INTERLOCKING/CONTROL signals (CB and Disconnector Positions, reservation, etc.) are sent through the station
bus.

Horizontal communication Andrea Bonetti - FMTP Power AB s 2014
i EPTEMBER

IEC 61850 standard - FMTP +

COMNTROL
INTERLOCk | Mg

NOR 120 0y .4 ¢

COM MULIC AT 1

Andrea Bonetti - FMTP Power AB SEPTEMBER 201 4
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The power substation

In a substation there are Primary Equipments.....

Andrea Bonetti - FMTP Power AB
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The power substation

... that must be protected.

- FMTP +

Andrea Bonetti - FMTP Power AB
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Protection relays

- FMTP +
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Protection relays

- FMTP +
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Protecti I
rotection relays - FMTP +

oPEMN / r
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The circuit breaker opens and interrupts the fault current. The relay sees no fault conditions anymore and it
resets. Circuit breaker remains open, the fault has been cleared.

\N

The protection system
P y - FMTP +

Sometimes protection relays need to talk together.
Usually this is done to speed-up the fault clearing time or to achieve a better

knowledge on where the fault is positioned (selectivity)

TFia. 76. Tridtelefon.

Andrea Bonetti - FMTP Power AB SEPTEMBER 2014
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The protection system - FMTP +

Radial Feeders: No communication

L—’>
TRIP 600 ms —(

START

NS\

Overcurrent Relay

E TRIP 200 ms TRIP 200 ms J

START START

Overcurrent Relay Overcurrent Relay

Andrea Bonetti - FMTP Power AB
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The protection system - FMTP +

Radial Feeders: No communication

L—’)
TRIP 600 ms —(

START

@ Overcurrent Relay

Be.ln)v trips

after 200 ws
E TRIP 200 ms / TRIP 200 ms J
START

START

NS\

Overcurrent Relay @ Overcurrent Relay
FAULT

Andrea Bonetti - FMTP Power AB
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The protection system

- FMTP +

Radial Feeders: No communication

@

RetAy TRIPS
AFTER 00wy ~ 3

1

TRIP 600 ms
START (B

Overcurrent Relay

RELAYy ooss
NOT A TECT

THE PAULT ~
E TRIP 200 ms TRIP 200 ms J

START START

Overcurren t Relay @ F Overcurrent Relay
AL T

Andrea Bonetti - FMTP Power AB
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The protection system

- FMTP +

Radial Feeders: No communication

Retay TIPS
AFTER 00 ws ~— 3

TRIP 600 ms
START (B

|

Overcurrent Relay

FaAveT

TRIP 200 ms TRIP 200 ms J

START START

1

Overcurrent Relay Overcurrent Relay

Andrea Bonetti - FMTP Power AB
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The protection system

- FMTP +

Radial Feeders: Communication

LT’)
Btu ck ;?’IAR:O = _c

Overcurrent Relay

Blaocy

NS\

E TRIP 200 ms TRIP 200 ms

START START

Overcurrent Relay Overcurrent Relay

Andrea Bonetti - FMTP Power AB
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The protection system - FMTP +

Radial Feeders: Communication

L—'>
TRIP 200 ms —(

@ Bto ck START

Overcurrent Relay
Bloc K
@ e

AFTER
200w —— \
E TRIP 200 ms / TRIP 200 ms ]
START @ START

Overcurrent Relay Overcurrent Relay

FAve ¥

Andrea Bonetti - FMTP Power AB
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The protection system

Radial Feeders: Communication

REtay TRIPS

AFTEZ 200vs

—

groc ke

—
TRIP 200 ms (&) (]

START (D

NS\

’Jﬂf bEchT'

TRIP 200 ms
START

........... t Relay

FAIM? y

Overcurrent Rehy

Iilm:

RELAY dogs

/

FA ver

Andrea Bonetti -

FMTP Power AB
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The protection system

Radial Feeders: Communication

oc Kivg-

REtAy TRIPS

AFTEZ 200ws

—

——"X
TRIP 200ms (D |~
START (D
By acf AT

START

E TRIP 200 ms

Overcurrent Relay

Andrea Bonetti -

FMTP Power AB
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The IEC 61850 protection system

Station
computer

- FMTP +

Remote control (NCC)

Station
gateway

Engineering

o

=———1]
GO0SE
— N
Proteition Prot{ction

PROTECTION signals (Trip, Block, Acceleration..) are sent through the station bus.

Horizontal communication

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014

GOOSE MESSAGE communication

The GOOSE message is repeated with a certain strategy

FALSE FALSE

MaxTime

FALSE

MaxTime

FALSE

MaxTime

supervision

- FMTP +

allowing the supervision of the Horizontal Communication.

TRUE

TRUE TRUE TRUE

| MaxTime I MaxTime |

>
>

7

REPETITION:

™0
The key of

Communication Supervision

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014
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The IEC 61850 protection system - security FMTP +

Upstream Blocking with GOOSE Technology

Supervised
COMMUNICATION
from Receiver

ﬁ)( NO TRIP
TRIP 200 ms —()

START

GOOSE BLOCK =1

LA

Overcurrent Relay OOSE BLOCK =0

\ TRIP

| > 200 ms,
TRIP 200 ms

N\— START
Overcurrent Relay Overcurrent Relay

TRIP 200 ms

Andrea Bonetti - FMTP Power AB
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The IEC 61850 protection system - security
FMTP +
Upstream Blocking with GOOSE Technology

COMMUNICATION FAILURE

DETECTED
-> CHANGE SETTING
»X NO TRIP
GOOSE BLOCK = "0" -] TRIP 600 ms [—(D
> START

Overcurrent Relay

s OOSE BLOCK=0
c‘ Z//
TRIP

200 ms
TRIP 200 ms TRIP 200 ms
ETH START START ETH
Overcurrent Relay Overcurrent Relay

Andrea Bonetti - FMTP Power AB
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GOOSE MESSAGE
- FMTP +

The GOOSE message is the standardized digital message by the IEC 61850 standard (IEC 61850-8-1).
GOOSE means: Generic Object Oriented System Event.

GOOSE is a unacknowledged multicast message, sent through the Ethernet network.
The GOOSE message is not based on IP Addressing

The GOOSE message is "originated” (engineered) in the SCL files, that are used to instruct the IEDs about
what messages they have to send (GOOSE Control Blocks and Datasets) and to receive (Input Section).

To SEND a GOOSE message - To PUBLISH a GOOSE message

To RECEIVE a GOOSE message - To SUBSCRIBE to a GOOSE message.

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014

The IEC 61850 protection system - availability - FMTP +

Transfer time measurement for protection relay
applications with the IEC 61850 standard

Andrea Bonetti
STRI AB
Visterds, Sweden
andrea bonetti@stri.se

Abstract— This paper describes a practical method to verify the
GOOSE performances of IEC 61850 protection relays. With
reference to a breaker failure protection situation, one protection
IED sends a direct intertrip command to another protection IED.
The tests performed measure and compare the total operate time

of the direct intertrip relay application implemented with Niesage [ Performance | TypeKind of signal Franstor
GOOSE technology and with conventional technology. pe Clace Time
Measurements of the partial times in the system chain suggest an — — — T

st ! ‘ Control and | D1, typically TA, Trip signal T0ms
additional test method - compared to the so called ping pong time rotection distebution bay | 4. Samoled valaes 10ms
(or loop back time) - that could give IEC 61850 GOOSE protech e o b
N . ~ - L 1B, command and other fast 100 ms
information that more related to relay protection applications. messages

Keywords - Performance Recommendations for IEC 61850 P2.typically 1A, Trip signal Jms

S . . transmission 4. Sampled values 3ms
Applications; Methods to Evaluate Transfer time; Comparison of o T e s
GOOSE  technology with conventional technology; GOOSE : - e T Esas -
Performance test DI itk Same o for Pl dbove

synchronizing
L INTRODUCTION orbreaker

The international standard for power utility automation, differential
IEC 61850, has quickly been established in the substation TABLE I: Performance requirements for different signal types according to
engineering  for several applications like  vertical IEC 61850-5. Partial table

communication (reporting) to Station HMI and horizontal
communication (GOOSE) among Intelligent Electronic

Andrea Bonetti - FMTP Power AB SEPTEMBER 2014
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Comparison “Conventional — GOOSE”

- FMTP +

IED BTRIPS IED A - RESULTS
é 5 PROT B TRIP B B[g-'/%’ =
EI-T’

FIoC PTRC \ | SRt
TRIP TRIP
0ms GOOSE

TRIP

[
I (wrermme
DETECTE
J 1
GOOSE
TRIP

ECTED|
t

34,93 ms
T.

Swms J

ETHERNET

+
d
INTERTRIP
couract DETECTED
e :
to (td) , 30,19 ms
26,93 ms
45
s
23,11 ms
GOOSE TRIP el — — w S

/ T
Andrea Bonetti - FMTP Power AB SEPTEMBER 2014

C ison “C tional — GOOSE”
omparison onventiona = FMTP +

IED B TRIPS IED A - RESULTS

Direct intertrip time.

40,00

35 ms (34,93 ms)

38,00

36,00 7—C A /\
3400 AV N/ N/ 4

32,00

30,00

\ / ~— \/ N —c | Technology
\
28,00

\ ——GOOSE Technology
A4 \

\
\
26,00

30 ms (30,19 ms)
24,00

22,00 +

20,00 +

GOOSE technology is typically 5 ms faster than the conventional technology.

Andrea Bonetti - FMTP Power AB SEPTEMBER 2014
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Comparison “Conventional — GOOSE”

- FMTP +

Interest in GOOSE has been focused on the AVAILABILITY of
the protection system

Several papers and discussions have drawn the attention on the GOOSE
transfer time, GOOSE communication reliability etc.

The attention is naturally drawn to the availability of
the numerical

(IEC 61850) protection system compared to the
conventional tehcnology

IED B TRIPS IED A - RESULTS

- -/:'-'r_
coumacr
R

IED BTRIPS IED A - RESULTS

Direct intertrip time.

35ms 3493 ms)

GOOSE 2y is typically 3 ms faster than

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014

Comparison “Conventional — GOOSE”
P - FMTP +
GOOSE increases the SECURITY of the protection system

Comparing the security of protection schemes with conventional technology and
numerical technology (GOOSE), we see that GOOSE offers the possibility to
increase the security of the protection schemes

Communication Supervision
At the Receiving IED

FALSE FALSE FALSE FALSE A TRUE TRUE TRUE TRUE
. . . MaxTime MaxTime MaxTime | | I I ‘ MaxTime I MaxTime |
It Requires Engineering! " \ '\mT,p P

COMMUNICATION FAILURE
DETECTED
> CHANGE SETTING
X No TRIP
0OSE BLOCK =0

Prmom

REPETITION: T™~0
The key of
Communication Supervision

Andrea Bonetti - FMTP Power AB
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I[EC 61850 standard

CONMNTROL
INTERLOCK | Mg

Andrea Bonetti - FMTP Power AB

- FMTP +

SEPTEMBER 2014
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IEC 61850 APPLICATION: REPORTING TO SCADA / RTU - FMTP +
Station Remote control (NCC)
computer Engineering

swontov i,

| Prott{ction

Protecition J | l
Bay Level El L
|IEDs from different vendors can exchange and use information over a common communications media. No need to

have protocol converters.
Reporting: Vertical Communication.

Andrea Bonetti - FMTP Power AB SEPTEMBER 201 4

HMI/SCADA Communication - FMTP +

Communication between station level and bay level devices uses services
defined in IEC 61850-7-2.

UThese include:
U Control (operating of primary objects, Commands)
U Reporting of events (MMS, Report Control Blocks)
U (Logging)
U (Statistical data)
U Disturbance files upload (ftp, COMTRADE)

This is Client/Server

WAl these services: communication.
QUse Ethernet TCP/IP “High Level” TCP-IP
0 Are base on client-server-communication communication, based on IP
Address
Andrea Bonetti - FMTP Power AB SEPTEMBER 201 4
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We have been using SCADA systems since the 80’s!
What’s new with it?

U Event driven — Intelligent Electronic Devices send processed data
(before dump relays with cyclic sending of raw data)

U Non need for protocol converters

ype="ac
pe"seons

efix/>

10575364 /PROT/LLNO</cct:Name>
P
“eeziversion/>

irotocolhyper pecs ssos /m Pru(o:o“’yPE>
</ect: Lag\calNedaYype></ rivate><D0 name="Nod" type="siprotec-75I6xxaIEC61850

U The substation is described by one XML file - called SCD ST,

<CCtiNaner< 7264 eROT/ puDL</cct Nane>
Scetisutti et suffic
prasdivd

(Substation Configuration Description, part of the Substation Configuration Language, SCL) e e T
/et oRTER RGP veCes o ranec e B protec Tsa6usanscst

Secitretie
<ectiNaner< 7S 364 ROt eTocG < /cct Nane>
ZcctisufFio1e/cet:suffix
Stiversions:

)

STRI
Substation
SCD FILE.scd

Andrea Bonetti - FMTP Power AB
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"BEFORE standardisation”: REPORTING TO SCADA / RTU
/ FMTP +

Remote control (NCC)

Engmeermg

Station
computer

Stati
EETERET a gateway

tow 8us /589 gys
couRiErR

Pnal:;eu_s/,,u eus
Protection Protection

and Control
Bay Level Bl

Protection

Proprietary communication protocols were / are available. The correct handling of all protocols was and is still a
challenge

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014
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W/ List of automation protocols - Wikipedia, the free enc...

”"BEFORE”: PROTOCOL CONVERTERS / IMPLEMENTATIONS

- FMTP +

Building automation protocols :
Protocols already supported and available  Protocols that can be implemented at
o 1-Wire - from Dallas/Maxim at standard prices special prices
o BACnet - for building automation, designed by committee ASHRAE ABB SPABus Indactic 33/1
o SBus RP570 Indactic 33141
o C-Bus )
o CC-Link Industrial Networks, supported by Mitsubishi Electric A [EEESRIRERI)
« DALI AREVA Courier RS485/R$232
e 0sl SEL SEL 451
« Dynet L
o Konnex (KNX) - previously AHB/EIB SEL
« LonTalk - protocol for LonWorks technology by Echelon Corporation SEL 311
« Modbus RTU or ASCII or TCP SEL 3006
o 0BIX Schneider Modbus RTU - SEPAM
« XAP - Open protocol : '
o ZigBee - Open protocol jiestnhouse) AL
. Wisp++
Power system automation protocols
Others Altus CONITEL
o [EC 6185
IEC 61850 RTK GE SRTP
« [EC 60870-5 )
« DINP3 - Distributed Network Protocol EXCOM
* Modbus CMC Master
« Profibus SPORT
62351 - v N
o [EC 62351 - Security for IEC 60870, 61850, DNP3 & ICCP protocols Tiuard PeerTo Past
obBeC

Andrea Bonetti - FMTP Power AB
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IEC 61850 standard - FMTP +

cCoMNTEROL
INTERLOCKk | Mg

NOR 120 7.4 ¢
oM MuNIC AT 1)

VERTICAL
CoriMMuRICAT IO &

Andrea Bonetti - FMTP Power AB
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Ethernet network — Ethernet switches

- FMTP +

The data traffic runs on Ethernet, 100 Mbit/s.

This means that in the IEC 61850 substation there are Ethernet switches.

Station (SCADA)

computer

Protection and Control signals are

dependent on the correct functionality Ethernet Switch
of the communication system, which PP —eer
has in the Ethernet switches one of its

most important factors. e "'Z-:-Z.;

IED IED IED

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014

Network topologies

Star

IEC 61850-8-1 Stations bus

Rin
g Network T F
Control Hsl ﬁ ritsoeivig
Monitoring

Center

Router switch
IEC 61850-8-1
Station bus

Andrea Bonetti - FMTP Power AB

- FMTP +
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IEC 61850 standard - FMTP +

coNTROL
INTERLOCK |

CortMMuNICAT IO U

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014

I[EC 61850: The SCL language
gHag - FMTP +

IEDs and Substations are described through XML files.

The “IEC 61850 language used in the XML files” is called SCL
language.

SCL: Substation Configuration Language.

Andrea Bonetti - FMTP Power AB

SEPTEMBER 2014
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IEC 61850: The SCL language (IED Modelling)

Fie View Tools Help
Al ma.

160 NAHE :

RELEIO_(Ec
LOGICAL BEVICE =
Lo

# €3 LLNOABRIEDGTO_LLND

¥ € ETPUMTRUASBIEDS70_ETPMMTR

# € FOPSPOISIABBIEDST0_REVI_FOPSPOIS
® € LMERFLO VABBIEDETO_LMBRFLO

® €3 LOVPTUVVABRIEDST0_LOVPTUY c. d
# 3 LPHDVASSEDSTO_LPHD L ORG;FA ¢ Nobé&;

® € LPTTRIABBIEDST0_REV)_LPTTR
PREIOC
FUNCTION

UNE_PROT_TRIP_2
UNE_PROT_TRIP L3
2uea-8TL1
2ue2-5TL2
me2sTLY
zcomTRR

% € PHPIOCABSIEDS
® €3 SODRFUF LABBIEDET)_SCORFUF
E0S70_REVI_SMERAREC
70_SMPPTRC

AD43.2608.3)
WPUT1

weuT2
WPUTI
NPUT4N

DATA oB:fEc‘T s
TRIP DATA

TRIP CIRCUITS CB

FaLse —

- FMTP +

BIE

BLKLKOUT TRUY
i TRL2!

TRINLY TR
TRML TR1e
TRMNLY R
Pacy TR
roL2 cuxouT
[IE]

1PTRZ

wraes

PR

SETLKOUT

RETLXOUT

TRP1TRIS
CoL0

~DAT4 ATTRIBUTES
CENERAL TERIP
rempci
TRiP L2

TRiP L3
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IEC 61850: The SCL language (IED Modelling)

Bay Unit (IED)

PTRC (Trip, Operate)

TRIP CIRCUITS CB

- FMTP +

TRE12500.3)
SUFFTRC_54
BLOCK TrIE

BLILKOUT TR

PROT_TRIE_3_]

LINE_PROT_TRIP_L

LINE_PROT_TRIP_L2

TR TRz [ TRPITRLZ
TRILY TRLs [—TRP1TRLS
TR TwRIP
TRINLS TRZP

ROT_TRIP_L3

Psi TR3R [—TRP1TRIP

1PTRZ

£043.2509.3)
20

meuT ouT

TRUE— WPUT2  nouT

TRUE—| MPUTS

PuTAN

meuTH out

mPUTz HoUT
meuTs
mpuTa
2021-01005.3) -

i meuTs

oT
'rr'uz—‘ meuT o meuTy out meuTE
TruE—| mPUT2  nouT|

AR_PREP3P’
BI_PRER3F
GT03= ON IF PERMIT 1PH TRIP IS USED

TruE—{ mPUTs
BI_PERLITIFTE. mPuTaN FALSE— INPUTI
FaLse—| mpuT2

TRE1-TRIE- FaLse—| mpuTs

mPuTa

ARDI-UNSUECL
meuTs

meuTE

FaLse—| 1PTREF
PIPTR

seTLOUT
ReTLIOUT
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IEC 61850: The SCL language (IED Modelling)

Bay Unit (IED)

PTRC (Trip, Operate)

TRP1-(2800.3)

FALSE—
FALSE—

SMPPTRC_94

BLOCK TRIP ——TRP1-TRIP
BLKLKOUT TRL1 ——TRP1-TRL1
TRIN TRL2 ——TRP1-TRL2
TRINL1 TRL3 ——TRP1-TRL3
TRINL2 TRIP [
TRINL3 TR2P [~

su TR3P [——TRP1-TR3P
PSL2 CLLKOUT CB_LO
PSL3
1PTRZ
1PTREF
P3PTR
SETLKOUT
RSTLKOUT
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System
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WSCL

+
+

=-AP 51

[ s7su64
RELE70_REC
=[] REL670_SEND

[>

LDO

LN LLND

LN LPHD1

LN BRCPTOCT
LN CCRERF1
LN CCRPLD1
LN CMMXU1
LN CMSQI
LN CvMMXU1
LN ECPSCH1
LN ECRWPSCH1
LN EFPIOCT
LN ETPMMTR1
LN FDPSPDIS1
LN LMBRFLO1
LN LOVPTUV1
LN LPTTR1
LN PHPIOC1
LN SDDRFUF1
LN SMBRREC1
[N] SMPPTRC1
LN TMAGGIOT
LN TMAGGIO2
LN TMAGGIO?
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. File  System Help
Bay Unit (IED) — scL
] + [ 575064 ~
PTRC (Trip, Operate) + (| REL670_REC
- [&] RELE70_SEND
= @p 51
=-L0 LDO
TRP1-(2800.3) e
SMPPTRC_94 -~ % EN CHBRFLT
FALSE— BLOGCK TRIP S-LN LOVPTUVT
FALSE— BLKLKOUT TRL1 # LN LPTTR
# LN PHPIOCT
TRIN TRL2 LN SDDRFUF1
TRINL1 TRLS # LN SMERFECT
- = LN SMPPTRC1
TRINL2 TRIP 2 20 b
TRINL3 TR2P N + DO Beh
PSL1 TR3P |——TRP1-TR3P N 00 Heath =
PSL2 CLLKOUT CB_LO N
PSL3 i
1PTRZ
FALSE— 1PTREF
P3PTR
SETLKOUT *
+ DO SPTr
RSTLKOUT 4-DO TwoPTr
D0 TPTr
+D0 ClsLO
AN IECE1850 station/
# LN TMAGGIOT
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IEC 61850: The SCL language (IED Modelling)

Bav A Bay Unit (IED)

PTRC (Trip, Operate)

BUT Z

Z kNows IT..-.
PTrC

3-Ph TRIP

- FMTP +

File  System
IED |

Help

SCL

=[] s7su64
-I-AP P1
=-LD

t

e

/

A

+-LD
+-LD
+-LD
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PROT

LN LLNO

LN LPHD1
LN PTRC1
+-DO Mod
+-DO Beh
+-DO Health
+-DO NamPlt

= ool

ff——— (DAl general

Al g
DAl t
+-D0 St
LN XCBR1
LN PTOCE
LN PTOC?
LN PTOCS
LN PTOCS
LN PTOC18
LN PTRC2
MEAS
DR
CTRL

+[)] RELE70_REC
+ )| RELE70_SEND
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It is possible to “structure” the Logical Nodes,
and group them under different Logical
Devices.

The “rules” of this structure are described in
the XML file.

Logical Device

Togical
Nodel

Togical
Node 2

Logical Node
1..N

Logical Device
1..N

Fle  System

SCL
IED |
(=B RELe7osEND A

Help

LN LPHD1

LN BRCPTOCT
LN CCRBRF1
LN CCRPLD1
LN CMMXU1

LN CMSQIT

LN CY¥MMXU1
LN ECPSCH1
LN ECRWPSCH1
LN EFPIOCT

LN ETPMMTR1
LN FDPSPDIST
LN LMBRFLO1
LN LOVPTUV1
LN LPTTR1

LN PHPIOC1

LN SDDRFUF1
LN SMBRRECT
LN SMPPTRC1
LN TMAGGIO1
LN TMAGGIO2
LN TMAGGIO?
LN TMPRDRE1
LN VMMXU1

LN YMSQI

LN VNMMXU1
LN ZCPSCH1
LN ZCRWPSCH1
LN ZCVPSOF1
LN ZMOAPDIS2 v

F-E-EEEEEE-E-E-E-E-E RS- BB -6
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File  System

1D |

Help

SCL

- [ [ [

+

=[] 575084
=-AR Pl

#-LN LLNO

LN LPHD1
LN PTRC1
LN XCBR1
LN PTOCE
LN PTOC7
LN PTOCE
LN PTOCS

LN PTOC18
LN _PTRC2

(Z.LD MEAS )

#-LN LLNO
#-LN MMXU1
#-LN MMTR1
#-LN MSQN
#-LN LPHD1
e
#-LN LLNO
#-LN SC_RDRE1
#-LN LPHD1
Z-LD CT

#-LN LLND
#-LN CALH1
#-LN LPHD1
#-LN QOXCBR1
#-LN QOCSWI
#-LN Q0CILO1
#-LN Q1XSwI1
#-LN Q1CSwI
#-LN Q1CILO1
#-LN Swl1
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IEC 61850: The SCL language (IED Modelling)

The SCL file also describes what the IED can do
(services).

In this right case the IED cannot offer upload of
disturbance recorder file, as the “FileHandling
Service” is not listed:

- <Services>

<DynAssociation />
<GetDirectory />
<GetDataObjectDefinition />
<DataObjectDirectory />

- FMTP +

- <IED name="SEL_751A_1" desc="Add new Analogs and Digitals."” type="SEL_751A"
D20090109">

- <Services>

- <IED configversion="3.0" desc="Generator" manufacturer="Schn

<Private type="SchneiderElectric-IED-Type">ACE850</Priva

<DynAssociation />
<SettingGroups />
<GetDirectory />
<GetDataObjectDefinition />
<DataObjectDirectory />
<GetDataSetValue />
<DataSetDirectory />
<ConfDataSet max="8" maxAttributes="200" modify="true" /
<ReadWrite />
<ConfReportControl max="16" />
<GetCBValues />
<ReportSettings bufTime="Dyn" cbName="Conf" datSet="Cor
<GSESettings appID="Conf" cbName="Conf" datSet="Conf" /
<GSEDir />
<GOOSE max="4" />
<ConfLNs fixLnInst="true" fixPrefix="true" />
<FileHandling />
</Services>

<GetDataSetValue />
<SetDataSetValue />
<DataSetDirectory />
<ConfDataSet max="21" maxAttributes="200" />
<ReadWrite />
<ConfReportControl max="12" />
<GetCBValues />
<ReportSettings cbName="Conf" datSet="Conf" rptID="Conf" optFields="Dyn" buf’
<GSESettings cbName="Conf" datSet="Conf" appID="Conf" />
<GOOSE max="8" />
<ConfLNs />
</ eskd

While this IED to the left allows to
upload the disturbance recorder files
“FileHandling Service” is listed.
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|[EC 61850: Different SCL files

- FMTP +

Depending on the information they carry, there are different types of SCL files:

ICD (IED Capability Description)
CID (Configured IED Description)
SCD (Substation Configuration Description)

SSD (System Specification Desc

ription)

IID (Instantiated IED Description) M %
SED (System Exchange Description) T lo

g
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[EC 61850 Standard

cCoOMNTROL
INTERLOCKk | Mg

- FMTP +

weo o
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R
0
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s
5
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IEC 61850: TESTING

How do we test all of this?

How do we test the Network Topology (Switches)?

How do we test the Vertical Communication to SCADA?
(IEC 61850-8-1, MMS, Reporting)

How do we test Interlockings?
(IEC 61850-8-1 GOOSE)

How do we test Protection Schemes?
(IEC 61850-8-1 GOOSE and IEC 61850-9-2 SV)

Andrea Bonetti - FMTP Power AB
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IEC 61850 Standard

Tissues (Technical Issues) database
www.tissues.iec61850.com

IEC 61850 standard is a dynamic standard!. You must follow it!

/_’ IEC 61850

7/55v0Es /7

R

T 1ec61850-1(ed1 D)en.pdf
2! 1ec61850-2(ed1 Djen.pdf
T iec61850-3(ed1.0)b.pdf
) iec61850-4{ed20)b.pdf
T iec61850-5{ed1 O)en.

EpE

2! 1ec61850-7-2(ed2.0}en.pdf
2 iec61850-7-3{ed2.0b.pof
2 iec61850-7-4{ed2 D)en. paf

......

One of the obgecties of this website s 1o share information about the definiron and
use of the International Standard [EC 61850
Collecting. logging. presenting. and solt g techmical issues (Tissues)
s supported by this website”

IEC 61850
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kE‘l’!P
ov
Urureo,/

2 1ec61850-8-1(ed2.0)b.pdf
2 1ec61850-9-2(ed2.0)b.pdf
%) iec61850-10{ed1 Ojen.pdf

—— e e

Technical Issues Overview
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