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coNPROVE Resumo oS
Este trabalho tem como objetivo, apresentar a
experiéncia do Barramento de Processos com
varios fabricantes. Além de questoes

relacionadas a sincronizacao.

Foram realizados ensaios com SAMU ‘s, IED ‘s e
eguipamentos de testes distintos operando na
mesma rede Ethernet.
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CONPROVE Introducao XV SNPTEE
* |[EC 61850 -> Desenvolvimento p/ PAC
« Data Models / Comunicacao

Cliente Servidor / GOOSE / SV

SV -> NCIT, MU e SAMU

Importancia da Sincronizacao

* Ensaio de Interoperabilidade

« Familiaridade ¢/ a nova tecnologia
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CONPROVE Process Bus KXV SHPTEE

Seminrio Nacional de Produgao e

Transmisso de Energia Elétrica
l Barramento da Estagdo

Estacao

Bay

Barsamentq do Processo

e ——

Processo
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GONPROVE Sincronizacao N SHPTEE

Transmisséo de Energia Elétrica

* 61850-9-2 -> Sincronizacao das Amostras

 Representacao do Momento da Aquisicao

« SmpCnt -> Reconstruir F. Onda
» Angulo de Fase
* Independente Atraso da Rede Ethernet

« Chaveamento Estatistico / Caminhos Distintos
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CONPROVE Sincronizacao KXV SNPTEE
« 1 DJ + % e Prot Dif

 Sinals de mais de uma MU

* Nao Sync -> SmpCnt momentos distintos
* Dif de Fase -> Atuacao Indevida

G S

— 1PPS, IRIG-B, SNTP e PTP



Sincronizacao KXV SNPTEE

Transmissdo de Energia Elétrica

e
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conerove  |EC 61869-9 e IEC 61850-9-2 ﬂﬁ

* |EC 61869 Transf Inst, parte 9, substitui a
IEC 60044-8, embasado LE

« MU/ SAMU
 Tempo Atraso Processamento < 2ms
 Padroniza PTP, 1PPS alt.

 Holdover Mode / Free Running
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IEC 61869-9 e IEC 61850-9-2 GV SNPTEE

T ica

L ~
Van a(;oes i Digital output Number of Digital output
- sample rates ASDUs per publishing rate Remarks
Hz frame frames/fs
— N O m e n C I atu r a 4 000 1 4 000 For use on 50 Hz systems backward compatible with
9-2LE guideline.
4 800 1 4 800 For use on 60 Hz systems backward compatible with
— Estrutu ra d a 9-2LE guideline, or 50 Hz systems backward
compatible with 96 samples per nominal system
M frequency cycle.
ensagel I l 4 800 i 2400 Preferred rate for general measuring and protective

Numero ASDUSs

applications, regardless of the power system
frequency.

5 TG0 1 5 760 For applications on 60 Hz systems backward
compatible with 96 samples per nominal system
Taxa de Amost Teaueney eyee.
12 800 a 1 600 Deprecated, only for use on 50 Hz systems.
14 400 i 2400 Preferred rate for quality metering applications,
e N UI I Iero de regardless of the power system frequency including
instrument transformers for time critical low
S- = bandwidth d.c. control applications.
I n a'IS 15 360 a 15920 Deprecated, only for use on 60 Hz systems.
96 000 1 96 000 Preferred rate for instrument transformers for high

Escala

handwidth d.c. control applications.
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Experimento RV SNPTEE

Iva"sw;sac de Energia Elétrica

—*“ e B : ‘
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Mala de testes Conprove CE-6710 com o acessorio CE-GPS (Time & Frequency
Reference System), Merging Unit MU320 da Reason, IED MiICOM Alstom P446, IED
Siemens Siprotec 5 7SL86 e um IED ABB RES670, Software Conprove Multim SV
(Ref). Switches da Ruggedcom: RSG2288 e RS940G

GPC 32 — Paulo Junior °




= s

CONPROVE Ferramenta de Teste XXV SNPTEE

« CE-6710
— Suporte total a IEC 61850
— Receber SV

— Simular: Sobrecargas, perdas de pacote, atrasos,
pacotes duplicados e corrompidos, perda de
sincronismo, alterar quality bits e bit de simulacao

— Sync: PTP, IRIG e 1PPS
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CONPROVE Ensaios X SHPTEE
* |Inj. SV -> Medicao nos Displays
« WG B5.53

— Test Strategy for PAC functions in a full digital
substation based on IEC 61850 applications

— Lista de Testes -> Individuais e FC
— Teste de formato do Frame (SAMU / MU e IED)
— Teste de erro de digitalizacao (NCIT, MU e SAMU)

GPC 32 — Paulo Junior PY



= -

CONPROVE Ensaio 1 KV SNPTEE
CE-GPS

Barramento de IRIG-B

Sinal

[ Mala ] i [MU320] [P446] [ 75186 ] [RESG70] [M"S"\t,im]

SV

Barramento de Processo
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Ensaio 1

Va [V AMS]  Ang [grs]
d) 1109979.00

Vb [V RM5] Ang [grs]
|109850,00 | 239,97
Ve [V RMS] Ang [grs]
|109963.60 (119,95
la [A BRMS] Ang [grs]
998,87 |o.52
996,47 |240.11
Ic [A RM5] Ang [grs]
|996.95 |120.26
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Seminrio Nacional de Produgao e
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CONPROVE Ensaio 2 KV SHPTEE
CE-GPS

Barramento de IRIG-B

[ ceorao | [puss) (7st06 ) [resoma] (Mg

Barramento de Processo
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CONPROVE Ensalo 2 XKIV SNPTEE

Transmisséo de Energia Eltrica

C) d) Va [V RMS] Ang [ars]
110000.00
Vb [V RMS] Ang [grs]

[110000.00  |240.00

¥Yc [V RMS] Ang [ars]
[110000.00  |120.00

la [A RMS] Ang [grs]
11000.00 0.00
11000.00 (240,00
Ic [A RMS] Ang [grs]
|1000.00 |120.00
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CONPROVE Conclusoes

Transmisséo de Energia Elétrica

* ElucidacoOes: Process Bus, 61850-9-2 e 61869-9
* Verificada a Interoperabilidade (Fontes de SV's)

WG B5.53: - Testes de Formato do Frame
- Teste de Erro de Digitalizacao

« Comportamento dos Filtros: SVID, APPID, MAC dest. e
Conf Revision

* Sem sinc nao erro ang na mesma MU
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