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Escopo.

1) Valvulas solenoide redundantes;
2) Paineis customizados com sistemas redundantes;

3) Sistema de Controle Redundante (RCS).




1° Concelto: Emissor — Sequidor.

Sala de controle.

Solenoide B Valvulas 3/2 vias universais.
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Valvulas solenoide.

Evolucao do conceito Emissor — Seguidor:

As duas valvulas solenoide em um unico corpo.
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Simbologia.




Valvula solenoide redundante.

Conceito de valvula redundante:
Dois solenoides operam o “Spool” no mesmo sentido.




Valvula solenoide redundante.
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Representacao.




Valvula solenoide redundantN
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Escopo.

1) Valvulas solenoide redundantes;
2) Paineis customizados com sistemas redundantes;

3) Sistema de Controle Redundante (RCS).




Paineis customizados com valvulas redundantes.




Paineils customizados: Redundancia e rearme
manual em campo.

REARME
MANUAL



COPESUL 1/Sistema Jouco de Redundância.exe

Redundancia em processos:

Paineis customizados.
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Representacao.
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Escopo.

1) Valvulas solenoide redundantes;
2) Paineis customizados com sistemas redundantes;

3) Sistema de Controle Redundante (RCS).




Projeto do RCS. L‘B

Motivos para projetar o RCS:

A arquitetura 2002 € utilizada em processos continuos para
prevenir falhas espurias provocadas pelas falhas das bobinas.

Poréem, instalacOes tipicas de valvulas solenoide na arquitetura
2002 nao oferecem indicacoes de falha segura.

Estas instalagc0es nao oferecem a facilidade de manutencao sem
a parada da planta.
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Projeto do RCS. s,

Motivos para projetar o RCS:

Valvulas solenoide na arquitetura 2002 nao possibilitam efetuar
testes automaticamente em valvulas “fravadas” ou alivios
bloqueados.

Este tipo de solucao néao oferece a possibilidade de efetuar o
Partial Stroke Test na valvula de processo;

E também nao atendem as exigéncias para certificacao de
capacidade de atingir a SIL 3;

A arquitetura de votacao 1001HS nunca havia sido implementada.
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RCS — Redundant Control System.

O RCS consolida um pacote completo de equipamentos
usando tecnologia conhecida, formando uma solucao Unica para
atender as necessidades de continuidade e seguranca

operacional.




Exemplo de modo de operacao. @

S0V1 and SQV2 Bypass (B/P) valve shown in
de-energized the normal state
|
SOV1 sSOvz2 B/P 3
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s 0 [ Inlet
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Outlet

Exhaust
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Closed Closad Closad

YWalve
Closed

Figure 1 - RCS In Normally Closed configuration (safe state)



RCS — Redundant Control System.

RCS NORMALLY OPEN PIPING DIAGRAMS

RCS usad as 3-way NO pilot valve
with 40-150 psi instrument air

supply required

INSTRUMENT AIR
SUPPLY 40-180 PSI /2" NPT

——Yas [0

PROCEBS CONNECTION
TO ACTUATOR1/2' NPT

it )

T- OFF INSTRUMENT AIR SUPPLY TO FILOT 40 P8I MIN / 150 P8I MAX

INSTRUMENT AIR SUPPLY 40-150 P8I

EXHALIST PORT 1/2° NFT

40180 PSI
PLOTAR
108" NPT
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RCS — Redundant Control System.

RCS usad as 3-way NC pilot valve
with valve controller

PILOT AIR 40 PBIMIN 7 150 P8I MAX

EXHALIST PORT 1/2° NPT

3-150 P8I CONTROLLER QUTFUT

INSTRUMENT AIR
SUPPLY 40-130 P8I
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RCS: Configuracges. s,

Normalmente Fechada:

Desenergizada, a valvula de processo esta ventada. Assim que uma das
unidades for energizada, a valvula de processo deixara de estar ventada.
Aplicacao tipica: Sistemas “ESD’;

Normalmente Aberta:

Ambas valvulas solenoide desenergizadas para possibilitar a passagem de ar
para o atuador da valvula de processo. Enquanto uma das duas valvulas
permanecer energizada, o atuador de processo nao estara recebendo ar de
pressurizacdo. Aplicacao tipica: “Vent valves’,

Dupla Acéo (somente 2002):.

Configuracdo semelhante a ter uma valvula normalmente fechada e uma
normalmente aberta. Quando as valvulas solenoide estdo desenergizadas, um
dos lados do atuador esta ventando enquanto o lado oposto esta sendo
pressurizado.
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RCS — Formas de operacao.

Modo 2002:

Ambas valvulas solenoide sao
energizadas durante a operacédo normal,

.........

Para deligar o sistema, os dois
solenoides devem ser desenergizados;

gy 8

T - ' Solenold Vaha 1 T
v

Pt Os pressostatos sao usados durante o
" teste automatico online;

Cada solenoide € desenergizado
iIndividualmente com confirmacao da
mudanca de posicao por pressao.

Open
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RCS — Formas de operacao.

Modo 1001 HS (Hot Standby):

Somente uma valvula solenoide esta on-line

durante a operacao normal.

A falha espduria é detectada pelo CLP que
recebe um sinal do pressotato associado a

valvula solenoide que esta online;

A resposta a falha detectada € a energizacéao
do segundo solenoide para manter a pressao
de ar para o bloco de valvulas evitando

paradas espurias.
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Salenoid Valve 2+
LHS (Mot Stand By)




RCS — Opcionais. las)

O RCS oferece opcionais que estao disponiveis individual ou
combinadamente:

* Indicacao de alarme local;

* Iniciac&o local do teste das valvulas solenoide;

* Iniciacao local do partial stroke test;

* Reset manual local;

* Indicacao de bypass;

« Comunicacao em rede via protocolo Modbus 485.

Construcdes especias para atender necessidades especificas

também poderéao ser implementadas.
/



RCS - Beneficios. @

1) Sem falhas espdurias:

Pressuce
Swiech |

SV
off

Pressure

Sm'(:h

Pressure
Switeh

&

Exhaus Ax
Pilat

Presamy

Process

Redundancia tolerante a falhas, duas
valvulas solenoide;

Deteccao de falhas online, trés
pressostatos;
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RCS - Beneficios.

2) Facil manutencao online:

Manutencao online;

Quatro parafusos e esta realizada
a manutencao da valvula;

Sem tubulacdes ou conexoes;

O uso da chave de bypass para
manutencéo é detectada usando
um pressostato, cujo sinal pode ser
enviado para qualquer display ou
Interface de operador que for
designado.

Maintenance
Bypass Valve

Open




RCS - Beneficios. @

3) Teste automatico das valvulas solendide:

Sem necessidade do uso de bypass para o teste das valvulas;

Completamente automatizado, o teste reduz o custo de mao de
obra;

Seguranca da realizacao do teste conforme programado;

Relatorio de falhas auto documentado, disponivel para ser
enviado para qualquer display, interface, impressora, etc.
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RCS: Beneficios.

4) Partial Stroke Test Automatico:

Uma opcao automatizada que proporciona uma operacao sem

risco de falha durante o teste;

Opcao que aumenta a confiabilidade operacional;

Estende os intervalos de full stroke das unidades para 0s

mesmos parametros de trabalho de aplicacOes de valvulas

redundantes capazes de atingir até SIL 3. /
27



RCS: Beneficios.

5) Alta disponibilidade:

Equipamento utilizando tecnologia simples, confiavel e testada;

Disponibilidade das valvulas solenoides otimizada atraves de
testes e diagnosticos;

Atende desempenhos em aplicacoes de SIF SIL 3 nas versoes
1001HS ou 2002.

-
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RCS: Beneficios.

6) Tecnologia Conhecida:

O departamento de manutencao conhece e

D. K. DARBIN

domina a tecnologia;

A ASCO patenteou a primeira valvula solenoide

e esta neste mercado desde 1913;

% As linhas de produtos da ASCO podem cobrir

o ﬁM%.d?M

= todas as aplicacdes de valvulas piloto para

a industria de processo.




ertificacao para atmosfera explosiva.

Intertek j , Intertek

SCHEDULE

EC-TYPE EXAMINATION CERTIFICATE < ; EC-TYPE TION CERTIFICATE ITSO7ATEX15746

orP System for use in i J . DESCRIPTION OF EQUIPMENT OR PROTECTIVE SYSTEM
Explosive Atmospheres Directive 94/9/EC > The RCS 5RC (Redundant Control System) is a tv t-of-two (2002) or t-of hot
) standby (1001) HS voting solenoid — operated valve system designed for use as a component in
EC-Type Examination Certificate Number:  ITSO7ATEX15746 safety instrumented systems. It functions as a redundant pneumatic tripping device to control the
5 pilot air signal to a process valve actuator. The RCS uses 2002 or 1001 HS voting solenoids to
Equipment or Protective System:  Redundant Control System RCS 5RC 4 enhance the reliability of the circuit. The RCS consists of two electrically actuated solenoid valves
(SOV1, SOV2) and a actuated key bypass vaive, and three
Manufacturer: ASCO VALVES, INC. pressure switches. The pressure switches provide solenoid state feedback and are used during on-
line testing of the RCS unit. The bypass valve allows for maintenance of the solenoid valves without
Address: 50 Hanover Road ' having to shut down the process vaive.
Florham Park 3
New Jersey 07932 ) Ambient temperature range for units without local manual reset button: Tamb = -40°C to +60°C
USA

Ambient temperature range for units with local manual reset button: Tamb = -30°C to +60°C
This equipment or protective system and any acceptable variation thereto are specified in the
schedule to this certificate and the documents therein referred to. ) Temperature class T6 for DC powered units.

Intertek Testing and Certification Limited, notified body number 0359 in accordance with Article 9 of 2 Maximum Surface Temperature 180°C for AC powered units.
the Council Directive 94/9/EC of 23 March 1994, certifies that this equipment or protective system

has been found to comply with the Essential Health and Safety Requirements relating to the design
i ive systems intended for use in potentially explosive

of and
atmospheres given in Annex Il to the Directive.

The examination and test results are recorded in confidential Intertek Report
Issue 1: Ref: 3112050CRT-001C dated January 2008 (Job Number 07023682)
Issue 2: Ref: 3180364CRT-001 dated June 18, 2009 (Job Number 09040724)

Compliance with the Essential Health and Safety Requirements has been assured by compliance
with EN 60079-0:2006, EN 60079-7:2007 and EN 60079-18:2004 except in respect of those
requirements referred to at item 18 of the Schedule.

If the sign “X" is placed after the certificate number, it indicates that the equipment or protective
system is subject to special conditions for safe use specified in the schedule to this certificate.

This EC Type examination certificate relates only to the design, examination and tests of the
specified equipment or protective system in accordance to the directive 94/9/EC. Further
requirements of the Directive apply to the manufacturing process and supply of this equipment or
protective system. These are not covered by this certificate.

The marking of the equipment or protective system shall include the following:-

@ 12G ExdembliC

Refer to schedule for Temperature Class
and Ambient Temperature range

AM Smart
Certification Officer
19 June 2009
Intertek Testing & Certification Limited
Intertek House, Cleeve Road, Leatherhead, Surrey, KT22 7SB
Tel: + 44 (0)1372 370900 Fax: +44 (0)1372 370977
http//www.uk.intertek-etisemko.com
Registered No 3272281 Registered Office: 25 Savile Row London W1X 1AA

This certificate may only be reproduced in its entirety and without any change, schedule included and is subject
to Intertek Testing and Certification Conditions for Granting Certification.
Sheet 1 of 2 Issue 2

REPORT NUMBER
Issue 1: Intertek Report Ref: 3112850CRT-001C dated January 2008 (Job Number 07023682)
Issue 2: Intertek Report Ref: 3180364CRT-001 dated June 18, 2009 (Job Number 09040724)

SPECIAL CONDITIONS FOR SAFE USE
None.

ESSENTIAL HEALTH AND SAFETY REQUIREMENTS (EHSR'’S)
The relevant EHSR’s have been identified and assessed in Intertek Report Ref : 3112950CRT-001C
dated January 2008.

DRAWINGS

Number
VO512R6

HV 238614

HV 238714

JV 262273

FV 254084
293343 (8 sheets)
292202

Description
ASCO Redundant Control System Operation and Maintenance Guide

RCS ATEX CERTIFICATION

NAMEPLATE RCS

Enclosure Assembly, NC
03-08 Enclosure Assembly, NC

Issue 2: Schedule drawing numbers have been revised to provide clarity.

This Centificate is for the exclusive use of Intertek's client and is provided pursuant to the agreement between Intertek and its
Client. Intertek’s responsibility and liability are limited 10 the terms and conditions of the agreement. Intertek assumes no
liability 10 any party, other than 10 the Client in accordance with the agreement, for any loss, expense or damage occasioned
by the use of this Certificate. Only the Client is authorized to permit copying or distribution of this Certificate and then only in
its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material. product or

service must first be approved i writing by Intertek

Intertek Testing & Certification Limited
Intertek House, Cleeve Road, Leatherhead, Surrey, KT22 7SB
fol: + 44 (0)1372 370900 Fax: +44 (0)1372 370977

nt s m
Registered No 3272281 Registered Office: 25 Savile Row London W1X 1AA
This Certificate is the property of Intertek Testing and Certification Lid

and is subject to Intertek Testing and Certification Conditions for Granting Certification.

Sheet 20f 2
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Certificacao: Capaz de atingir ate SIL 3.

Reports:

ASCO 08/12-44 ROD1 V1 R2
FMEDA Report

ASCO 08/M12-44 RO02 V1 R1
IEC 81508 Assessment
Validity:

This assessment is valid for

RCS 1001HS and 2002
VETSIONS.

This assessment is valid until
June 30, 2012.
Rewvision 1.0 Jun, 2008

Certificate / Certificat

Zertifikat / SHREE
ASCO 08/M12-44 C001

exida hereby confirms that the:

RCS 1001HS, 2002

ASCO Valve, Inc.
Florham Park, NJ, USA

Have been assessed per the relevant requirements of:

IEC 61508 Parts 1, 2

and meets requirements providing a level of integrity to:
Systematic Integrity: SIL 3 Capable
Random Integrity: Type A Device

FFDayvs and Architecture Constraints must
be verified for each application

Safety Function:

The RCS Solencid Valve will move to the safe state, normally
open or normally closed. within the specified safety time when
de-snergized.

Application Restrictions:
The unit must be properly designed inte a Safety Instrumented
Function per the Safety Manual requirements.

Ca_o/3-

Product Assessor

Auditor

Page 1 of 2




RCS: Ferramentas on line.

2

e

O Configurator on line possibilita encontrar o codigo de catalogo do RCS e

esta disponivel no endereco: www.ascovalve.com/RCS Configurator

O codigo determinara a configuragcao com as caracteristicas e opcionais
selecionados no configurator.

O configurator possibilita encontrar as caracteristicas do RCS decodificando a
numeracao de catalogo apresentada ou cotada.

ASVA

Redundant Control System

Outras informacdes disponiveis online:

Diagrama de ligacdes; |

Desenhos dimensionais. - ——



http://www.ascovalve.com/RCSConfigurator

RCS: Ferramentas on line.

Demonstracao do modelo 1001HS.
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Process Valve
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RCS - Redundant Control Systems.exe

Obrigado.

www.ascoval.com.br
www.ascovalve.com
www.ascojoucomatic.com
Www.numatics.com

Reinaldo Dallacqua Assumpcao
Treinamento/Marketing
(11) 4208-1679

reinaldo.assumpcao@emerson.com
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