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Resumo

O Objetivo deste artigo € elucidar o Barramento de

Processos da IEC 61850, sua implementacao e

testar um sistema, em laboratorio, verificando seu

- desempenho e comparando _com a tradicional

a0 _de cobre que leva a corrente e tensdo de
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Introducao

« |EC 61850: Interoperabilidade

» Tipos de Comunicagao
Cliente — Servidor
DSE (61850-8-1)
1850-9-2)
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Barramentos de Comunicacao

Estacao
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O que é Sampled Value?

« Sampled Value (SV) ou Sampled Mensured Value
(SMV) ou Sampled Analog Value (SAV)

-+ Conceito: Sinal Digitalizado / Valores Amostrados

A\lteracao de Tecnologia
todo atual: Valores de Secundario

nostras enviadas pela rede

icos (ECT e EVT)

yh CONEROVE ENGENFIARIA . W
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O que é Sampled Value?

 Envio de Informacobes ao Invés de Grandezas

Elétricas (V/I)

- — Padronizada (Interoperabilidade)
~ — Trabalha na 22 Camada OSI

A Velocidade (Tempo Critico)

a0 do Cabeamento Rigido (Fiacdo de Cobre)

secundarios
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IEC 61850-5

Generic
Object Generic
Sampled Oriented Core Substation
Values Substation Time ACSI Status
(Multicast) Event Sync Services Event
v IR I k
GOOSE TimeSync MMS Protocol Suite GSSE
(SNTP)
(Type 1. 1A) (Type ) (Type 2,3, 3) (Type 1. 1A)
E | a
I P g g | I
: : 1 1 g ! 1
] i
i | UDP/IP TCP/P ISO CO GSSE
i ! T-Profile T-Profile T-Profile
i ! | [N B
i (. I
! I ! i ISO/IEC 8802-2 LLC
I (| 1
! i | | = | :
ISO/IEC 8802-3 Ethertype
ISO/IEC 8802-3
IEC 134704

BEX
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SV x Cabeamento Rigido

« Reducao Custo de Implantacao e de Manutencao

e Custo de Implementacao

(= Equipamento + Mao de Obra)
' 50 % a menos nos custos
ade de facil Comunicacéo Redundante

ida pelo cabeamento ethernet
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Octets Bl7 |6 |5 |4 |3 [2 |1 MNotes 9

Preamble

Start of frame
D P —
1 - —— —
g — Destination address —
4 [ _
5 Refer to “Address
Header . o .
G MAC [ Fields® section.
? P —
: —— Source address —_—
10 [ _
11
12 .
13 Briori — TPRID — Refer to *Priority
SR "“"2’ Tagging/VirtualLAN®
2ga= — TCI — section.
15
16
17 |— Ethertype —
:11: Length Start | APPID
20 Ethertype POLU
Yy —— Length {m + 8) —
79 Refer to “Ethertype
— Reszegrved 1 ——1 and Other Header
gi Information®
— Reserved 2 — section.

| APDU (of length m)

—— (Pad bytes if necessary) —

— Frame check sequence —

IEC 092/04

Figure A. 1 = ISQ/IEC 8802-3 frame format |
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MUltiplos ASDU

APCI
(Application — Protocol Control Information) ASDU's (Application — Service Data Unit)

VLN LN

Tag Length MNo. of ASDUs (UI16) ASDUT JASDUZ | @@ @ | ASDUnN

APDU (Application — Protocol Data Unit) EC 81403

aition Protocol Data Unit
n Service Data Unit

mostragem
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Sinal

Amostras X Frame

Sinais Amostrados

MSG

Uma amostra

MSG

Conjunto de
Amostras

11


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

12

Tipos de Implementacao

« TC/ TP Opticos

— Necessidade de Troca dos TC's/TP s Atuais

- — Evita Saturacéo

Ve sores A/D
7 1do os valores de secundario
nt r os TC's/TP’s atuais

iminui Possibilidade Saturagéo
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Estagio Atual

» Diferentes Implementacdoes da Norma
~ * Duas Vertentes
'+ 2004 Guia de Implementag&o UCA

08 Lancamento Process Bus Hard Fiber

ess Bus Hard Fiber

13
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Comparativo
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Norma IEC 61850 9-2 LE Blasd.siber
Brick
P3: 1920 Prot.: 4800
Sa3r2g|§§/3 Sa8n8||gl§§/s Prot.
M3: 12000 Med.: 15360 7682 ngmpc'eS/S
Taxa de samples/s samples/s PP
mostragem 200ppc 256ppc
N&o define a e >DU >
e lade de 4800 frames/s | 8ASDU -> 960
gmes I IVied BASDU - frames/s
: >1920 frames/s
1PPS transmitido por| Msg GOOSE

fibra optica

enviadas pelo IED

CONEROVEENGENRARIA

<54


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

Comparativo
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Norma IEC 61850 9-2 LE REICAS et
Brick
Precisao fonte
do sinal de | P3/M2/M3: +1us +1us IRIG-B ou

Sincronismo

Outra (+1us)

Sample Count
(SmpCnt)

Incrementar a
cada amostra;
zerar a cada

Incrementar a
cada amostra;
zerar a cada

Nao usa,
sempre zero.
Utiliza em seu

pulso de pulso de lugar o
sincronismo sincronismo SmpNum
Depende do smpRate = 80 =1

Sample Rate, ASDU 8 ASDU's “F" +
porém nao smpRate =256 > | 1ASDU“S”
8 ASDU'’s

pecifica

s’ CONPROVE ENGENHARIA
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Comparativo
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Norma IEC 61850 9-2 LE Hard Fiber
Brick
: . . Quality Bits + Diagnosticts
Quality Quality Bits Derived (ASDU “S”)
100Base-FX (ST) | 100Base-FX (ST) | o oy
e ilelo Lso de Unlcqs Com conector
VA Alternativas LC
. 100Base-FX (MT-RJ)
tecnologias 100Base-TX (RJ-45)
Com Com Direta, Sem
camento, chaveamento, | chaveamento,
a atraso nao atraso

CONHROVEENGENRARTA

deterministico

deterministico

<54
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Te

« HardFiber Brick: M

17

stes

J comercial disponivel

~ *» Nao disponivel MU

duas maneiras

em 9-2LE

ar Performance (Analogico x SV)
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Process Bus Hard Fiber

18

Primary equipment and [
associated Bricks test 2one

\

Relay/swatchyard
interconnection test 2one

Control house

Brick

Relay test zone

Cross Connect Fanel

y (CONBPROVEIEENGENHARI

872746ALCDR m
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1 IED GE D60, 1 Process Bus HardFiber (1 Brick + 1 Cross
Connect Panel) e 1 Mala de Testes CE- 6006 Conprove

61850 Processi?ard (81)
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Diagramas

1° Teste: Analogico

Cabeamento de Cobre

HardFiber

.....

Fibra Optica

p (CONEROVEENGENFIARIA

20
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Testes Realizados / Objetivos

10 Testes em Cada Ponto, fez-se a média

Comparacao: Avaliacao dos Resultados

bbrecorrente:
> OC): Dial de Tempo = 0,5; Pick up = 5A ; Curva:

Inversa (IEC curva A)
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Telas de Testes
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Resultados dos Testes

23

CT/IVT HardFiber
Funcao Corrente Analbgico Brick [T2] T1-T2 (ms)
[T1] (ms) (ms)
10A 5044,700 5029,700 15,000
15A 3176,300 3186,400 -10,100
1(PTOC) 20A 2506,600 2521,000 -14,400
25A 2155,500 2165,300 -9,800
30A 1937,200 1944,800 -7,600
31A 525,809 527,237 -1,428
525,127 526,112 -0,985
76,018 77,104 -1,086
75,366 76,671 -1,305

CONEROVEENGENRARIA
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Conclusoes

« CT/VT x Sampled Values

— Temporizada: +10ms diferenca

- — Instantanea:  +1ms diferenca
nor que um ciclo; Pouco ou Nada afetado
80 Fiacdo Cobre » Eficaz

L de Padronizacéo

"1 » CONPROVE ENGENHARIA
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Questao Range Conversor A/D
CT/VT (Analogico)

A/D 010101

- {ardFiber Brick

010101

<54
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Exemplo Msg

A teste.txt - Wireshark

Flle Edit Wiew Go Capture  Analyze  Statistics  Telephony  Tools  Help

B e EEX2L A¢snTL(EE QD @a0B%| B
Filter:| |" Expression,,. Clear Apply

Mo, Time Source Destination Probocol Infa

Tec-Tch7_04:00:00
Tec-TcS7_04:00:00

IECELES0 Sampled walues
IECHLE50 sampled walues

10 0.0001210Iec-Tc57_04:01:Ff
11 0.0001210Iec-Tc57_04 101 :FF

= IECE1E50 sampled walues
APPID: Ox4000
Length: 109
Reserved 1: 0x0000 (00
Reserved 2: 0x0000 (0D

= savPdu
noAasDU: 1
= segAsDU: 1 item

= AsDU
swID: COMPROWE_OL
smpCnt: 3241
confref: 1
smpSynch: unknown (-1

= PhsMeasl

value: -221896

F gquality: 0x00001000, walidity: good, source: process, operator blocked
value: -2330992
F gquality: 0x00001000, walidity: good, source: process, operator blocked
wvalue: 2552888
F quality: 0x00001000, walidity: good, source: process, operator blocked
value: O
F quality: 0x00005000, walidity: good, source: process, operator blocked
value: -421602
F quality: 0x00001000, walidity: good, source: process, operator blocked
value: -4428885
F gquality: 0x00001000, walidity: good, source: process, operator blocked
wvalue: 4850487
F quality: 0x00001000, walidity: good, source: process, operator blocked
value: O
F gquality: 0x00005000, walidity: good, source: process, operator blocked
0020 Se 30 5¢ 80 0b 5E 52 41 56 45 1§ AQN,. . o8
0030 82 02 O0c a% 83 04 00 00 00 01 85 Ol 87 40T ...
0040 fe 9d 38 00 00 10 00 £f dc ée 90 00 Q0 10 00 00 = P
0050 26 f4 35 00 00 10 00 Q0 OO0 00 00 00 00 50 00 FF &.8.....
0060 9 91 le o0 00 10 00 £f bc 6b ab 00 00 10 00 00 L.......
[aTalraal L BT - T T 1 B N T T T A T} DA T A TR T T L T T O T B B T 17

T S I T

Parkabes 4000 Mierlawed 4000 Marked: 111 mad Fireee (000 71
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Muito Obrigado!

Paulo Sérgio Pereira Junior

A1prove.com.br
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