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Resumo

Este trabalho possui como objetivo explicitar o

funcionamento completo do Barramento de

Processos, levando em consideracao as

nodificagcoes ocorridas na Segunda Edicdo e a

com norma de transformadores de
IEC 61869.
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Introducao

» |[EC 61850: Interoperabilidade
Data Models
lipos de Comunicacao

lente — Servidor
(61850-8-1)
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Interfaces Logicas

Remaoie control (NCC)

STATION LEVEL

BAY/UNIT LEVEL

Remafe
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O que é Sampled Value?

« Sampled Value (SV), SMV ou SAV
 Conceito: Sinal Digitalizado / Valores Amostrados

» Alteracao no Paradigma

- Atual: Valores de Secundario
. Amostras enviadas pela rede

letronicos (ECT e EVT)

x>, CONPROVE ENGENHARIA | m
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O que é Sampled Value?

* Informacoes, nao Grandezas Eléet. (V/)
— Padronizada (Interoperabilidade)

— 22 Camada OSI

h-‘“'*—-._AIta Velocidade (Tempo Critico)

Itui: Fiacao de Cobre dos secundarios
/D antes do IED

dFiber e LightEdition

. CONEROVE ENGENFIARIA
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Barramento de Processos

« Guia UCA 9-2 Light Edition
 Protecao: 60 Hz 4800 SPS
q 50 Hz 4000 SPS

1PPS

A IB, IC e IN)
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Exemplo Frame Sampled Value

B IECSL1B50 Sampled wvalues

APPID: Oxd4000
Length: 109
Reserved 1: O0xQ000 (00
Reserved 2: 0x0000 (00
= sawvPdu
noasold: 1
= segAsDU: 1 dtem
= A=DU
svID:
smpCnt :
confref: 1
smpsynch: Tocal (10
PhsMeas

A L e - > 1,76 KA

Hoguality: Ox00oolo0o, wvalidity: good, source: process, operator blocked

1B valua: 44720

H oguality: 0x00001000, walidity: good, source: process, operator blocked
IC value: -2427050

H ogquality: 0x00001000, walidity: good, source: process, operator blocked
IN { value: 0

FHogquality: 0xQO005000, validity: good, source: process, operator blocked
VA value: 24990

H oguality: 0x00001000, walidity: good, source: process, operator blocked
VB value: 4045084

# gquali ool 000, wvalidity: good, source: process, operator hlocked

VC valuel 2038026

: — > 29,38KV
H oguality: 0x0000l000, walidity: good, source: process, operator blocked
VN value: 0 [

H oguality: 0x00005000, walidity: good, source: process, operator blocked



http://www.conprove.com.br/

Convivencia das Duas
Tecnologias (An / SV)

 Ampliacao / Retrofit
* |nstalacoes Hibridas

» Vida Util Eq Forca e de Comando

D’s comparando sinais diferentes
e Barra
2tro / Oscilografo

Dmparacao entre sinais

. CONPROVE ENGENHARIA
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Analise: SV x Analdgico

Positivos Negativos
Seguranca (Manipula-se
Sinal de Tecnologia ja consolidada |energia, chance de
Secundario deixar sec TC aberto)
(TC/TP) Ja se encontra instalado Sat.uragéo (Burden
Maior)
Monitoramento Continuo Receio da Nova
da Qualidade das Tecnologia Incipiente
Amostras
EC 61850-9-2 Economia de cabos / Falta de Histérico de
Simplicidade Longa Data

Evita saturacao (Menor
Burden)

Seguranca (Manipula-se
apenas informacoes, bits)
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A Evolucao da Norma IEC 61850

* Inicialmente p/ interior da SE

 Communication networks and systems

... In substations

... for power utility automation

e Conceito de Ed 2

11

Parte |ED |Nome
1 1.0 |Introduction and overview
' 1.0 |Glossary
- |1.0 [General requirements

2.0

System and project management

Communication requirements for functions and device models

onfiguration description language for communication in electrical
ations related to IEDs

mmunication structure — Principles and models

) CONPROVE ENGENHARIA
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A Evolucao da Norma IEC 61850

Parte |ED |Nome

7-2 2.0 |Basic communication structure — Abstract communication service
interface (ACSI)

7-3 2.0 [Basic communication structure — Common data classes

7-4 2.0 |Basic communication structure — Compatible logical node classes and
data classes

7-410 |1.0 |Hydroelectric power plants - Communication for monitoring and control

7-420 |1.0 |Communications systems for distributed energy resources (DER) -
Logical nodes

7-510 |1.0 |Use of logical nodes to model functions of a hydro power plant

8-1 2.0 |Specific communication service mapping (SCSM) — Mappings to MMS
(ISO/IEC 9506-1 and ISO/IEC 9506-2) and to ISO/IEC 8802-3

9-2 2.0 |Specific communication service mapping (SCSM) — Sampled values over

ISO/IEC 8802-3

Conformance testing

Guideline to exchanging information from a CDC-based data model
using IEC 60870-5-101 or IEC60870-5-104

Using IEC 61850 for the communication between substations

E=
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Principais Diferencas da
IEC 61850-9-2 ED?2

« Redundancia de Link (Op)

* Bytes Reservados

- —Simulation Bit
eservados p/ Futuro
etro de Seguranca

.C dos Detalhes do SV

13
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Redundancia do Link

 Hoje: RSTP
« Chaveamento Caminhos de Comunicacao
« Apenas um caminho funciona de cada vez

empo de Chaveamento: Perda de Pacotes
ndancia do Link

A0 chega sempre Duplicada

A 0 repetido

) CONPROVE ENGENHARIA m
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Dctets

WO =] ENOEN B B o= £

Bl7 |5 |5 |4 |3 [2]¢

Preamble

Start of frame

Cestinatlon address

Header
MAC

Source address

Pror c

! T

=10 (see Flgune 2)

taggs -

Link

w 1

.
TCI (ee2 Flgure 2]

HSR Tag

redundancy

Oxd92F

heatsr

Path — Slze H

Slze L

Seguence numbser H

Seguence Number L

A

Etheriype

Length Start

APPID

Length (m + &)

Reasgerved 1 I:EE-E-
Figure 3)

Reserved 2

APDU {of length m)

{Pad bytes If necassary)

Frame check sequence

Octets gl7 s |35 |a|a]2]+
Preamble
Start of frame
D |
1 |
2
3 —— Destinallon agdress
: — —
E Header
MAC - |
7 |
: | Source address
10
1
12 — TPID {see Figure 2) —
13 Priorty . gure =)
:; tagged ___ TCI (see Figure 2) —
16
- | Ethertype —
(=3
1&  Lengih Start P
19
20
21 — Length {m # &) —
2z Reserved 1 (seg |
% Flgure 3]
24
2 —— Resemnved 2 —
2% —
. APDU {of length m) )
=2 _PRP-
| | I .i
—— (Pad bytes If necessary) ——
LInk Sequence number H )
redungancy Seguence Number L
traller Path - Slze H
51523 Size L
GTEE
OurE
—

=1227

Frame check seguence



http://www.conprove.com.br/

16

Reserved 1 e 2

Octets [8 | 7 e |5 |4]3]2] 1 Bit S
ad 5 R Reserved Security _ _
1 | Reserved Security Sl mu I ation
EC 170011
Figure 3 — Reserved 1 3 Bits R:
octets |8 | 7|6 |5]|4a]3]2]1 Reservado
0 ' Reserved Security
1 Reserved Securty 28 BI ts RS
Reserved 2 Seguranca

IEC 62351-6
<54
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Definicao dos Detalhes de
Implementacao

IEC 61850-9-2 ED2
* Continua sem definicao dos detalhes

* Cria Barreira p/ Interoperabilidade

» Falta de Normatizacao: Guia UCA

=« 9-2 LE usado como referéncia
Porém néo tem forca de norma

'Acordo entre alguns fabricantes

\<eme. CONPROVE ENGENHAR
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Relacao com a IEC 61869-9

 Norma p/ Transformadores de Instrumentos
» Total de 15 partes

~ » Parte 9 — Interfaces Digitais

Fase Atual: Draft
ituta da IEC 60044-8, referencia dataset
'“"--Guia UCA 9-2 Light Edition

. CONPROVE ENGENHARIA e m
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Opcoes de Digitalizacao
da IEC 61869-9
* Tl Eletronico

- MU parte do TI Eletronico

- Fisicamente juntos ou separados

ntrada Normalizada ou Proprietaria

>eparado

onizadas (Dig ou Analog)

\saw) CONPROVE ENGENHARIA <54
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MU como parte do TI

A Phase Current

sensor

converter

transmitting system

converter

B Phase Current

sensor

converter

transmitting system

converter

C Phase Current

sensor

converter

transmitting system

converter

3lp Current

sensor

converter

transmitting system

converter

A Phase Voltage

sensor

converter

transmitting system

converter

B Phase Voltage

sensor

converter

transmitting system

converter

C Phase Voltage

sensor

converter

transmitting system

converter

3Vp Voltage

sensor

converter

transmitting system

converter

Merging
unit

20

>

Digital
output

Synchronizing
signal

<54
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SAMU

A Phase Current

Instrument Transformer

21

B Phase Current

Instrument Transformer

C Phase Current

Instrument Transformer

3lg Current

Instrument Transformer

Stand

A Phase Voltage

Instrument Transformer

alone
merging

B Phase Voltage

Instrument Transformer

unit Digital
(SAMU) output

C Phase Voltage

Instrument Transformer

3V, Voltage

Instrument Transformer

Synchronizing
signal

IT output signals
(analogue or digital)

<54
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Alguns detalhes da IEC 61869-9

 Dados da MU e da SAMU indistinguivels
» |[EEE1588 (IEC 61588-Ed?2)

 Taxa de Amostragem Preferencial

{oldover Mode
Dlida 0s detalhes de implementacao

ofrer Alteracoes

e’ CONPROVE ENGENHARIA 54
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Conclusao

» Coexisténcia das Tecnologias (Transicao)
« Comparacao SV x Analogico

~ « |IEC 61850-9-2 ED2 : Falta Definigoes

-..__6“1869-9 : Normatizacao do 9-2 LE
¢80 p/ quebra do Paradigma

Adocao Futuro Proximo

A
o RS

p (CONEROVEENGENFIARIA
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Muito Obrigado!

Paulo Sérgio Pereira Junior

A1prove.com.br
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