Technical 77
Information Explosion Protection EENTUMZ/II@

TI 33Q01J30-01E

CENTUM

C//3000

Yokogawa Electric Corporation TI 33Q01J30-01E
YOKOG AWA 2-9-32, Nakacho, Musashino-shi, Tokyo, 180-8750 Japan ©Copyright May 2004 (YK)

Tel.: 81-422-52-5634 Fax.: 81-422-52-9802 17th Edition Aug. 31, 2015 (YK)



—— B |qn k Page I



Introduction

This book describes explosion protection compliance of CENTUM 3000 and CENTUM VP
(hereinafter CENTUM.) Some parts of this book will occupy the general explanation about
explosion protections, but it mainly explains what explosion protection complied with CENTUM
which is an integrated production control system, and what regulation it has.

The engineering practice of explosion protection is regulated by each country, and in principle,
the wiring and the other methods for construction should be done in accordance with safety
standards. When you implement the explosion protection system on the job, select the
products as to comply with the standards of the country in which it is used, and the methods for
construction should be researched.

Furthermore, this document contains the details of the NFM020-A13 and IFM035-A07 certificates
that are included in the product documentation.

All Rights Reserved Copyright © 2004, Yokogawa Electric Corporation T133Q01J30-01E Mar. 26, 2015-00



Safety Precautions

Safety, Protection, and Modification of the Product

In order to protect the system controlled by the product and the product itself and ensure
safe operation, observe the safety precautions described in the Technical Information (this
book and Installation Guidance) and the User’s Manuals. Yokogawa Electric Corporation
("YOKOGAWA") assume no liability for safety if users fail to observe these instructions
when operating the product.

If this product is used in a manner not specified in the Technical Information (this book and
Installation Guidance) and the User’s Manuals, the protection provided by this product may
be impaired.

If any protection or safety circuit is required for the system controlled by the product or for
the product itself, prepare it separately.

Be sure to use the spare parts approved by YOKOGAWA when replacing parts or
consumables.

Do not use the accessories (Power supply cord set, etc.) that came with the product for any
other products.

Modification of the product is strictly prohibited.

The following symbols are used in the product and instruction manual to indicate that there
are precautions for safety:

Indicates that a caution must be given for operation. This symbol is placed on the

& product where the user is recommended to refer to the instruction manual in order to
protect the operator and the equipment against dangers such as electrical shocks. In
the instruction manuals you will find precautions to avoid physical injury or death to the
operator, including electrical shocks.

Indicates that caution is required for hot surface. Note that the devices with this symbol
zéﬁ become hot. The risk of burn injury or some damages exists if the devices are touched or
contacted.
i_J__j Identifies a protective conductor terminal. Ensure to ground the protective conductor

terminal to avoid electric shock before using the product.

L Identifies a functional grounding terminal. Aterm “FG” is also used. This terminal is
- equipped with the same function and used for purposes other than the protective
grounding. Before using the product, ground the terminal.

~ Indicates an AC supply.
== Indicates a DC supply.
Indicates that the main switch is ON

O Indicates that the main switch is OFF

TI33Q01J30-01E Mar. 26, 2015-00



Symbols in this Book

This book has the following symbol.

A CAUTION

Describes the considerations about the danger that the failure of handling causes the
operators’ life and body.

A WARNING

Identifies instructions that must be observed in order to prevent the software or hardware
from being damaged or the system from becoming faulty.

ﬁ IMPORTANT

Identifies important information required to understand the operations or functions.

TIP
Identifies additional information.

SEE ALSO
Identifies a source to be referred to.

TI33Q01J30-01E June 1, 2012-00
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Cautions for Safely Applying the Device

Power Supply Wiring

A CAUTION

The connection of power cables and the selection of power cables must be done in accordance
with this book and the Installation Guidance, and implement so as to comply with the standards
and laws about explosion protection in the country or the area where the cables are laid.

® Ground Wiring

A CAUTION

You should implement so as to comply with the standards and laws about explosion protection in
the country or the area where the cables are laid.

Input/Output Wiring

A CAUTION

The connection of input and output should be done in accordance with this book and the
Installation Guidance, and implement so as to comply with the standards and laws about
explosion protection in the country or the area where the cables are laid.

* Wiring material and equipment which is electrically connected to this equipment should be
products that complied with standards and laws about explosion protection in the country or
the area where the cables are laid.

Replacement of fuse

A CAUTION

* The specified fuse must be used to replacement.

» Before replacing fuse, confirm if there’s no dangerous gas, and the power supply is OFF.

TI33Q01J30-01E Apr. 22, 2010-00



Maintenance

A CAUTION

The maintenance work should be done only by operators who received special training.
» Use a vacuum cleaner and soft cloth to clean up the equipment.

» At the time of the maintenance work, put on wrist straps and take the measures for ESD
(Electrostatic Discharge).

+ Ifthe label that indicates Danger is not legible, or if it has peeled off, order a new label using
part number T9029BX.

» Before starting the maintenance work, confirm if there’s no dangerous gas.

Drawing Conventions

Some drawings depicted in the user’'s manual may be partially emphasized, simplified, or omitted
for the convenience of description.

TI33Q01J30-01E May 21, 2004-00
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Trademarks

Trademarks
* CENTUM, Vnet/IP is a registered trademark of Yokogawa Electric Corporation.
« Ethernetis a registered trademark of Xerox Corporation.
» FounpaTioN of FounpaTion fieldbus is a registered trademark of Fieldbus Foundation.

* All other company and product names mentioned in the text body are trademarks or
registered trademarks of their respective companies.

*  We do not use the ™ or ® mark to indicate these trademarks or registered trademarks in
this book.

*  We do not use logos and logo marks in this manual.

TI33Q01J30-01E Oct. 1,2014-00
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1.

1.1

Overview of Explosion Protection

This chapter provides the general explanation about explosion protection.

Primary Explosion Protection and
Secondary Explosion Protection

In order to prevent explosions and its danger, plants must have an effective explosion protection.
To prevent explosions of plant, as a comprehensive countermeasure, the following steps must be
taken.

(1) Step to prevent generating dangerous explosive atmospheres
(2) Step to prevent ignition to explosive atmospheres
(3) Step to limit the influence of explosion within the security area

Steps such as (1) are called Primary explosion protection, Steps such as (2), (3) are called
Secondary explosion protection.

Primary Explosion Protection

Primary explosion protection is a step to avoid the formation of potentially explosive
atmospheres. It includes removing explosive gas and chemically changing explosive gas into
non-explosive gas.

Secondary Explosion Protection

Secondary explosion protection is a step to keep the influence of explosion to a minimum. In
order to prevent the ignition, it pays attention to the electric circuit area of equipment in plant that
may cause it. Moreover, if it happens, it prevents the propagation of the influence to the exterior.

CENTUM-compliant explosion protection products are for Secondary explosion protection. The
following chapters in this book mostly describe Secondary explosion protection.

TI33Q01J30-01E May 21, 2004-00
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1.2 Explosion Protection Standards

ATEX Directive

In Europe, European Community (EC) directive 94/9/EG (March 23, 1994) was issued. This is a
new directive about explosion protection in Europe. On all the EC countries, it puts an obligation
to pay attention and assure the safety and health mainly for persons. This directive goes by

the name of ATEX. As one of the CE marking adaptation directive, it has been compulsory
since July 2003. ATEX means “Atmospheres Explosibles” in French, and “Potentially Explosive
Atmospheres” in English.

The target of this regulation is also the usage of equipments that are used at hazardous area,
and the explosion protection electric equipments/accident prevention systems that are used in
potentially explosive atmospheres. Since July 1, 2003, in EC area, although the product complies
with ATEX explosion protection standard, in addition to this, it should comply with “ATEX
directive” about CE marking, and should have a specific indication. Unless it complies with the
directive, the explosion protection products are not allowed to be launched on the market in EU
countries. In order to comply with this directive, EN standard is undergoing revisions.

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection

1.3

Classification of Explosion Protection
Equipment

Explosion protection equipment is classified as follows:

Classification by to explosion protection constructions: what kind of method is taken for
explosion protection?

Classification by hazardous area and explosive gas: in what kind of environment are they
used?

Classification by Explosion Protection Constructions

Type of explosion protection constructions are listed in the following table.

Table Type of explosion protection constructions

Type of explosion protection constructions Abbreviation of standard

Flame-proof enclosures Type “d”

Pressurized apparatus Type “p”

Increased safety Type “e”

Oil immersion Type “0”

Intrinsic safety Type I’

Powder filling Type “q”

Encapsulation Type “m”

Type of protection “n” Type “n”

Non-Incendive -

Classified roughly, explosion protection constructions include 4 types of the principle as below.

(1)

It isolates the potentially explosive atmospheres from the place where sparks and high
temperature arise and prevents explosions. The constructions based on this principle
include Pressurized apparatus, Oil immersion, and Encapsulation.

It keeps an explosion within the enclosure, if it is induced there. The constructions based on
this principle include Flame-proof enclosures.

Even if sparks and heat is caused by an electric accident at the normal operation, it prevents
ignitions of potentially explosive atmospheres. The constructions based on this principle

“

include Increased safety, Type of protection “n”, Non-Incendive.

If an electric accident such as short-circuit, ground fault, and burnout occurs, it doesn’t
ignite potentially explosive atmospheres, because of the system which the specific intrinsic
safety circuit is installed in. The constructions based on this principle include Intrinsic safety.
Intrinsic safety construction has the ia equipment, the ib equipment, and the ic equipment.
The ia equipment maintains its performance of explosion protection even if it has two
defects, it is able to react Zone 0 (Division 1). The ib equipment maintains its performance
of explosion protection even if it has one defect, it is able to react Zone 1 (Division 1). The
ic equipment maintains its performance of explosion protection under normal operating
conditions only, it is able to react Zone 2 (Division 2).

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection 14

Definition and Comparison of Explosion Protection Construction

Flame-proof Enclosures (Type “d”)

1) Definition: “Flame-proof enclosures” is totally enclosed construction. When gas or vapor
get into the enclosure and an explosion take place, the enclosure withstands the pressure
of explosion and prevents the ignition of explosion fire to gas and vapor surrounding the

enclosure.

2) Construction

* Even if explosion occurs inside the container,
o the enclosure withstands it.
2L Y *No ignition occurs outside even if explosion
\ a occurs inside the container.
o 8 * It restricts the surface temperature of the enclosure.

Explode .

'k Depth of the gap
F010301.Al

Figure Flame-proof Enclosures (Type “d”)

Pressurized Apparatus (Type “p”)

1) Definition: “Pressurized apparatus” supplied protective gas such as air, nitrogen, and carbon
dioxide into the enclosure, so that gas or vapor doesn’t get into the enclosure.

2) Construction

~ " ltincreases the internal pressure of the enclosure.
~ * Protective gas is filled in the container before turning
R the power on.
“ * It shuts off the power, when the internal pressure
—  decreases.
XC ¥ It restricts the surface temperature of the enclosure.

HNARE
i Vent for supply
Figure Pressurized Apparatus (Type “p”)

© Vent for exhaust F010302.ai

Increased Safety (Type “e”)

1) Definition: When a part of electric machine and apparatus (except insulating parts), which
has no possibility of the creation of sparks or arc, is under normal operation and turned on
electricity, “Increased safety” increases the insulation performance and the level of safety for
danger of the unacceptable high temperature and the external damage.

2) Construction

* Measures to increase the level of safety

S0 as not to spark.

« Coil is impregnated.
- « Wires are connected so as not to slip.

< ’,:C.reepage « Creepage distance/insulation distance is kept.

distance « Tracking property of insulating material.
. * |t restricts the surface temperature of the coil, etc.
* An enclosure catching no dust is used (IP54/IP44).

Gasket | -

Impregnate =~

Coil, Lighting apparatus,
Accumulator battery,

Electric heating object
F010303.ai

Figure Increased Safety (Type “e”)

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection 1-5

Oil Immersion (Type “0”)
1) Definition: “Oil immersion” is an explosion protection construction that a part of electric

machine and apparatus, which may create sparks or arcs and may become an ignition
source by unacceptable high temperature, is immersed in insulating oil, so as not to ignite to

gas or vapor.

2) Construction

. ™ The electric circuit immersed in insulating oil.
—4 * It restricts the surface temperature of enclosure and oil.

Insulating oil
— — F010304.ai

Figure Oil Immersion (Type “0”)

Intrinsic Safety (Type “i”’)
1) Definition: “Intrinsic safety” is the explosion protection construction confirmed that the
sparks, arcs or heat, which the component part of the electric machine and apparatus
create, have no possibility of ignition to gas or vapor, by the spark ignition test and so on.

2) Construction

* It has no ignition to gas, even if it's under
abnormal situation.
« It restricts the electric energy.

- « Creepage distance/insulation distance is kept.
o « It restricts the surface temperature of electric
> component and so on.
1 * A barrier is necessary.
- S * IP22 enclosure (technical standard)
Energy restriction
F010305.ai

Figure Instrinsic Safety (Type “i”)

Encapsulation (Type “m”)

1) Definition: “Encapsulation” is the explosion protection construction that parts which may
ignite potentially explosive atmospheres by heating are embedded in sealing compound, so
that potentially explosive atmospheres cannot be ignited.

2) Construction

* The electric circuit is encapsulated by resin.
* It restricts the surface temperature of enclosure and resin.

~ Mold F010306.ai

Figure Encapsulation (Type “m”)

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection 1-6

Type of Protection “n” or Non-Incendive

1) Definition: “Type of protection “n” or Non-Incendive” is the special explosion protection
construction for Zone 2 or Division 2. It is applicable to electric equipments which is not
capable of igniting potentially explosive atmospheres under normal operation.

2) Construction

: * Under normal operation, it restricts the electric sparks and so on.
—— ) « It seals the component that creates sparks.

é ) « It restricts the energy that creates sparks.

* Creepage distance/insulation distance is kept.
« It restricts the surface temperature of electric component.

. * The enclosure withstands the shock.
- “Energy * The enclosure is sealed (BS standard).

" restriction

Sealing 5 o

F010307.ai
Figure Types of Protection “n” or Non-Incendive

Classification by Hazardous Area and Explosive Gas

Classification of Hazardous Area

In the plant which handle flammable gas or vapor, when they are emitted and mixed with air while
at work, “potentially explosive atmospheres” are generated. The area that has a risk of explosion
is called “Hazardous area”.

Zone 0: potentially explosive atmospheres exist continuously or for a long time (at all time)

Zone 1: potentially explosive atmospheres may exist under normal operation of the plant and so
on (sometime)

Zone 2: no potentially explosive atmospheres exist under normal operation of the plant and so
on, or exist briefly if they do (at accidents only)

Table Classification of Hazardous Area

Europe u.s. Explosion protection
Australia Canada approved equipment
Zone 0 Division 1 Intrinsic safety (ia)
Intrinsic safety (ia)
Division 1 Flame-proof enclosures, Increased safety

Pressurized apparatus, Oil immersion

Intrinsic safety (ib)

Division 2 Flame-proof enclosures, Increased safety
Pressurized apparatus, Oil immersion
Intrinsic safety (ia, ib, ic)

Flame-proof enclosures, Increased safety
Zone 2 Division 2 Pressurized apparatus, Oil immersion
Type of protection “n”

Non-Incendive

Zone 1

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection 1-7

Classification of Explosive Gas

Classification of Explosive gas (vapor) involves a division by explosion intensity and a division
by explosion energy. Classifications in the technical standard, IEC, and ATEX are listed in the

following table.

Table Classification of Explosive Gas

Flame-proof enclosures

Intrinsic safety

Classification

Maximum gap in mm
where the fire runs, when
the depth of joint surface is
setto 25 mm

Minimum ignition current ratio of the
target gas, when the minimum ignition
current of methane, which is calculated
by spark ignition test equipment, is
assigned 1

Major gas

A 0.9 or more More than 0.8 Propane, Methane
B More than 0.5, 0.9 orless | 0.45 or more, 0.8 or less Ethylene
C 0.50rless Less than 0.45 Hydrogen, Acetylene

The United States and Canada have another classification.

TI33Q01J30-01E Mar. 26, 2015-00



1. Overview of Explosion Protection

1.4

Symbols That Indicate Specifications of

Explosion Protection

Each country has its own symbols. The following is an example of symbols.

Europe (ATEX, IECEXx)

Q)

EXA15ATEX 0017 X
@ @ @ |
EXA: l
Notified body

@)
@)

4)

Year of issuance

ATEX 0017:

EC-type examination certificate with sequence number 0017

X
Specific conditions of use

€211 3(1) G ExnAia Ga] IIC T4 Go
M @ @ 6 (6) (7) (8) 9

™

@

@)

4)

®)

©)

@

F010404.ai

&

Indicates that it is an explosion protection equipment

Equipment group:

I: Underground mines and associated surface installations

II: All other surface installations

Equipment category:

Level of protection: Very high, Presence of duration of explosive atmosphere: Continuous presence for Zone 0 and 20

Level of protection: High, Presence of duration of explosive atmosphere: Likely to occur for Zone 1 and 21

1 Al other surface installations,
2: All other surface installations,
3: All other surface installations,

Level of protection: Enhanced, Presence of duration of explosive atmosphere: Unlikely to occur for Zone 2 and 22

() Associated apparatus

G flammable gas / vapour or D combustible dust substances:

G: Firedamp
D: Coal dust

Ex:
Indicates that it is an explosion protection equipment.

Type of protection:
: Flameproof enclosures “d”

p;(/py/pz: Pressurized enclosures “p

q: Powder filling “q”

o: Oil immersion “0”

e Increased safety “e”

iafiblic: Intrinsic safety “i”

pv: Equipment protection by pressurized room “p”

nA/nC/nR: Type of protection “n”

ma/mb/mc: Encapsulation “m
[1: Associated apparatus

Equipment category:

I1A: Propane

IIB: Ethylene

IIC:  Acetylene/ Hydrogen

TI33Q01J30-01E
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1. Overview of Explosion Protection

(8)  Temperature class:

(Maximum surface temperature [°C])

T1: 450
T2: 300
T3: 200
T4: 135
T5: 100
T6: 85

(9)  Equipment Protection Levels (EPL)
Ga: Al other surface installations,
Level of protection: Very high, Presence of duration of explosive atmosphere: Continuous presence, for Zone 0
Da: All other surface installations,
Level of protection: Very high, Presence of duration of explosive atmosphere: Continuous presence, for Zone 20
Gb: All other surface installations,
Level of protection: High, Presence of duration of explosive atmosphere: Likely to occur for Zone 1
Db: Al other surface installations,
Level of protection: High, Presence of duration of explosive atmosphere: Likely to occur for Zone 21
Ge: All other surface installations,
Level of protection: Enhanced, Presence of duration of explosive atmosphere: Unlikely to occur for Zone 2
Dc: Al other surface installations,
Level of protection: Enhanced, Presence of duration of explosive atmosphere: Unlikely to occur for Zone 22

Note: The symbols differ slightly between countries.

The United States, Canada
Explosion Proof for Class | Division 1 Group C T6

Indicates the explosion
protection construction

L1

Explosion proof
Intrinsically safe
Non-Incendive

Dust ignition proof

Dust ignition proof

Target flammable
material and gases

<L

Class I: gas, vapor
Group A: acetylene
Group B: hydrogen
Group C: ethylene
Group D: propane

Class Il: dust
Group E: metal powder
Group F: coal powder
Group G: grain powder

Class lll: fabric,
floating substance

Temperature class

~—

Maximum surface temperature
of equipment and component

T1:450°C or less
T2: 300°C or less
T3:200°C or less
T4:135°C or less
T5: 100°C or less

T6: 85°C or less

F010402.ai

TI33Q01J30-01E
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2. CENTUM and Explosion Protection Instrumentation

2.

2.1

CENTUM and Explosion Protection
Instrumentation

Explosion Protection Standards that
CENTUM has Acquired

There are various standards for explosion protection in each region. Therefore, when equipment
tries to be used in a certain region, the equipment needs to be an approved product with
explosion protection standards adopted in the region. CENTUM, a global product, has complied
the standards adopted in North America and Europe.

The table below lists the explosion protection standards that CENTUM complies and their
approval authorities. As shown in the table, RIO equipment has acquired CSA standard regarding
Non-Incendive and can be installed in Zone 2 or Division 2 hazardous areas. This chapter mainly

describes the explosion protection compliance of FIO/N-1O equipment. See Appendix for the
explosion protection compliance of RIO equipment.

Table Explosion Protection Standards that CENTUM Complies
Explosion protection Testing . .
construction Conformed standard number authorities Appropriate equipment
CAN/CSA-C22.2 No. 0-M91
CAN/CSA-C22.2 No. 0.4-04 FIO (Field network 1/0), RIO

CSA Non-Incendive C22.2 No. 213-M1987 CSA (Remote I/0) and associated
(for 100-120 VAC and 24 V DC equipment
power supply)

Class 3600:2011
Class 3611:2004 FCU (Field Control Unit),

FM Nonincendive Class 3810:2005 FM FIO and associated equipment
(for 100-120 V AC, 220-240VAC, Module with built-in barrier (FIO)
and 24 VV DC power supply)

N FM Class Number 3610: 2010

FM infrinsic safe ANSI/ISA-60079-0:2009 FM Module with built-in barrier (FI0)

explosion protection | \Ns)/1SA-60079-11:2009
EN 60079-0: 2012/A11:2013
EN 60079-15: 2010 Self F1O and associated equipment

(for 24 V DC power supply) d:cl:l_a ation

ATEX Type “n” EN 50021:1999 . . .

(for 24V DC power supply) Module with built-in barrier (FIO)
EN 60079-0:2012/A11:2013 EXA A2BN5D
EN 60079-15:2010 Base plate for barrier (N-10)

ATEX Type ‘I N gggfgf]gg‘; A1 A PTB Module with built-in barrier (FIO)

(intrinsic safety — -

explosion protection) EH 28858:3122(1)1291 1:2013

o IEC 60079-0:2011
IECEx Type "n IEC 60079-15:2010 EXA AZBNSD .
IECExTvos T . Base plate for barrier (N-10)
==X 1Ype | IEC 60079-0:2011
(intrinsic safety IEC 60079-11:2011
explosion protection) )

Note: Regarding the latest conformity standard for each model, refer to the general specifications.

TI33Q01J30-01E Aug. 31, 2015-00



2. CENTUM and Explosion Protection Instrumentation 2-2

2.2

Explosion Protection Construction that I/0
Devices of CENTUM Comply

As described in 2.1, countries define their own standards and rules regarding technical methods
for explosion protection. With CENTUM, NI, Type “n” and intrinsic safety explosion protection are
adopted as explosion protection construction for the installation of FCS or node unit in hazardous
areas. The adoption of NI and Type “n” with FIO devices of CENTUM allows FCS or node unit to
be installed in Class Il hazardous area (Division 2, Zone 2) which covers most hazardous areas.
This provides more variety of instrumentation.

Module with built-in barrier of FIO are equipment compliant with intrinsic safety explosion
protection and are the modules that can be connected to the devices installed in Zone 0, Zone 1
and Zone 2 (Division 1, Division 2).

To install FCS or node unit in a hazardous area, the node itself and the terminal board as well

as the I/0O modules should acquire standards. The figure bellow shows one example of Type “n”
standard compliant devices. The devices shown in half-tone dot meshing and the cables shown
in heavy line are Type “n” compliant products. The same is with NI compliant devices. FCS or
node unit can be installed in Zone 2 (Division 2). See “5.2 List of Type “n” Compliant Products for
the list of intrinsic safety explosion protection compliant devices.

See the tables in Appendix for details of each CENTUM equipment and their approved
standards.

<Hazardous area Zone 2> I <Non-hazardous area>
/0O module, ER bus interface
I terminal block /—master module
I \ 7 |
- € O
Cabinet | I
I e -l u
Node unit | I I 1 {
I ANR10S/ANR10D T = ANB10S/ANB10D
I |
I I I
| | |
1 [ Al —— | Cers
P us
I Field wiring ™) cooply |
| terminal for module |
Type "n" I
ER bus interface I
| Safety slave module Safety
I / Barrier (*3) /—Signal cable | Barrier (*3)
/- Terminal board V' AEA4D etc. |
— —

Intrinsic safety Type "n Intrinsic safety
equipment equipment equipment
F020201.ai
*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the
rules/standards of each country or region
*2: Explosion-proof wiring for Type”n” equipment that is defined in EN 60079-14 and the rules/standards of
each country or region
*3: Explosion-proof structure for hazardous area is required.

Figure Example of Type “n” Standard Compliant Devices

TI33Q01J30-01E Mar. 26, 2015-00



2. CENTUM and Explosion Protection Instrumentation

2.3 Overview of Connecting CENTUM to the

Devices Installed in a Hazardous Area

This section describes the overview of connecting CENTUM to the devices installed in a
hazardous area by giving some examples.

Overview of Connecting a Module with Built-in Barrier (Equipment
Compliant with Intrinsic Safety Explosion Protection) with Devices

Overview of Connecting a Module with Built-in Barrier (Compliant with ATEX

Standard)

A module with built-in barrier can be connected to the devices installed in Zone 0, Zone 1 and
Zone 2. For connecting to the devices installed in Zone 0, Zone 1 or Zone 2, it is necessary to
compare intrinsic safety parameters between the devices installed and the module with built-in
barrier to evaluate whether connection is possible or not.

Zone0

Zone1

Zone2

Non-Hazardous Area

=t

Node unit

Il il

Intrinsic safety
equipment

=

§ Module
with built-in
barrier

Intrinsic safety
equipment

Intrinsic safety equipment

F020301.ai

Figure Connection of a Module with Built-in Barrier (Compliant with ATEX Standard) (1)

Module with built-in barrier itself can be installed in Zone 2.

=

Intrinsic
safety
equipment

=

Intrinsic safety equipment

Zone0 Zone1 Zone2 Non-Hazardous Area
FCS or node unit
i
%ﬂ | |] |]
- Moc(fjle
Intrinsic with
safety built-in
equipment barrier

F020302.ai

Figure Connection of a Module with Built-in Barrier (Compliant with ATEX Standard) (2)

TI33Q01J30-01E
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2. CENTUM and Explosion Protection Instrumentation 2-4

Overview of Connecting a Module with Built-in Barrier (Compliant with FM
Standard)

A module with built-in barrier can be connected to the devices installed in Division 1 and Division
2. For connecting to the devices installed in Division 1 or Division 2, it is necessary to compare
intrinsic safety parameters between the devices installed and the module with built-in barrier to
evaluate whether connection is possible or not.

Division1 Division2 Non-Hazardous Area

Node unit

T g

Intrinsic safety \I>V/IiCt>I’?UIe
e built-in
barrier

NI equipment
Intrinsic safety
equipment

F020307.ai
Figure Connection of a Module with Built-in Barrier (Compliant with FM Standard) (1)

Module with built-in barrier itself can be installed in Division 2.

Division1 Division2 Non-Hazardous Area
FCS or node unit

MG g

Intrinsic wi(t)r?me
safety | built-in
quip barrier

NI equipment
Intrinsic safety
equipment

F020308.ai

Figure Connection of a Module with Built-in Barrier (Compliant with FM Standard) (2)
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Overview of Connecting a Type “n”-compliant FIO Module with
Devices

A Type “n”-compliant module can be connected to the intrinsic safety equipment installed in Zone
0, Zone 1 and Zone 2 using a barrier and explosion-proof wiring as shown in the following figures.

They can be connected to Intrinsic safety equipment installed in Zone 0, 1 and 2 using Explosion-
proof wiring for intrinsically safe circuits that is defined in EN60079-14, EN60079-25 and the
rules/standards of each country or region.

They can be connected to Type “n” equipment installed in Zone 2 using explosion-proof wiring
for type”n” equipment that is defined in EN 60079-14 and the rules/standards of each country or
region.

And they can be connected to flameproof equipment using explosion-proof wiring for flameproof
equipment that is defined in EN 60079-14 and the rules/standards of each country or region.

A Type “n”-compliant module and FCS or node unit (24 V DC feeding type) can be installed in
Zone 2 by mounting in a keyed metal cabinet with protection rating of IP54 or higher.

Zone0 Zone1 Zone2 Non-Hazardous Area

Node unit
uf

Il

*1
Intrinsic safety Safety
equipment Barrier
*1
Intrinsic safety Safety
equipment Barrier
*1
Intrinsic safety | Safety
equipment Barrier
2
Type "n"
equipment
*3
Flameproof
equipment

F020303.ai

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the rules/standards of each
country or region

*2: Explosion-proof wiring for Type”n” equipment that is defined in EN 60079-14 and the rules/standards of each country or region

*3: Explosion-proof wiring for flameproof equipment that is defined in EN 60079-14 and the rules/standards of each country or region

Figure Connection of a Type “n” Compliant Module (1)

TI33Q01J30-01E  June 30, 2015-00



2. CENTUM and Explosion Protection Instrumentation

Zone2 Non-Hazardous Area

FCS or node unit

Il

Inrinsic Barri
safety (*3)
equipment

e —

Type "n"
equipment

F020305.ai

*1:  Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the

rules/standards of each country or region.

*2: Explosion-proof wiring for Type”n” equipment that is defined in EN 60079-14 and the rules/standards of each country or

region.
*3: Explosion-proof structure for hazardous area is required.

Figure Connection of a Type “n” Compliant Module (2)

TI33Q01J30-01E
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Overview of Connecting Non-Incendive Compliant Module

NI-compliant module can be connected to the devices installed in Division 2. For the connection
to an NI-compliant module, it is necessary to compare parameters between the device installed
in a hazardous area and the device of CENTUM to evaluate whether connection is possible or
not.

An NI-support module and FCS or node unit can be installed in Division 2 by mounting in a keyed
metal cabinet approved by approval authorities.

Division 1 Division 2 Non-Hazardous Area
FCS or node unit

TR

NI-compliant
equipment

Wiring for Div.1/Div.2

Flameproof equipment

F020304.ai

Figure Connection of an NI Compliant Module (1)

Division 1 Division 2 Non-Hazardous Area

Node unit

M

NI-compliant
equipment

Wiring for Div.1/Div.2

Flameproof
equipment

F020306.ai

Figure Connection of an NI Compliant Module (2)
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Overview of Connecting N-IO Components

Overview of Connecting barrier base plate (A2BN4D)

Intrinsic safety (hereinafter I.S.) barriers (*1) from MTL Instruments Group Limited (MTL) which
can be mounted to the base plate (A2BN4D), are complied with I. S. explosion protection
standard (*2). I. S. barriers can be connected to the I. S. equipment installed in the hazardous
area with explosion-proof wiring as shown in the following figures.

*1: Refer to “Base Plates (for N-10)” (GS 33J62F40-01EN).
*2: Refer to the MTL's instruction manual for installation of the |.S. barriers.

Zone0 Zone1 Zone2 Non-Hazardous Area
A2BN4D
Base plate for barrier
| e R
* 1 d { O‘
%{ ! ' =
Intrinsic : : LI,
safety | e
equipment B :
ﬂ%‘ i : :
Intrinsic ' .
safety | 4.
equipment *1 .
Intrinsic :
safety MTL’s |.S. Barriers
equipment

F020309.ai

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the rules/standards of each
country or region.

Overview of Connecting barrier base plate (A2BN5D)

Base plate for barrier (A2BN5D) is complied with I. S. explosion protection standard. I. S.
barriers from Pepperl+Fuchs GmbH (P+F) can be connected to the I. S. equipment installed in
the hazardous area with explosion-proof wiring as shown in the following figures.

Zone0 Zone1 Zone2 Non-Hazardous Area

A2BN5D
Base plate for barrier

= PbRciiL L |
*1

Intrinsic
safety \
equipment '
s — =
Intrinsic E
safety *1 .
. m nt L .-.---.--.-- ———

equipme Intrinsic e (e B ®

safety P+F’s |.S. Barriers
equipment

F020310.ai

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the rules/standards of each
country or region.
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3. Explosion Protection Instrumentation in Zone 2/Division 2 3-1

3.

3.1

3.1.1

Explosion Protection
Instrumentation in Zone 2/Division 2

Non-Incendive

Non-Incendive (hereafter described as NI), especially in North America, represents one of the
explosion protection constructions for explosion-proof apparatus used in hazardous areas.

Nl is a construction that enhances safety not to cause a spark, an arc or high surface
temperatures in a normal operation.

CSA NI (CSA Non-Incendive)

A node unit for FIO, an I/0 module (FIO), node interface units for RIO and an I/O module (RIO),
and an optic repeater of CENTUM have acquired CSA NI certificates of the following standards
from CSA.

This approval proves that the products above can be used in hazardous areas such as Class |
and Division 2(*1) and that the 1/0 module can be directly connected to an CSA NI approved field
device installed in hazardous areas such as Class | and Division 2.

In addition, an I/O modules (FIO or RIO) installed in non-hazardous areas can be directly
connected to an CSA NI approved field device installed in hazardous areas such as Class | and
Division 2.

*1: Class |, Division 2

This places where gases or vapors do not form a potentially explosive atmosphere in a normal state, or even if so, the
atmosphere exists for only a short time.

Approved Types and Standards

Class I,Division2,GroupsA,B,CandDTemperature code T4
CAN/CSA-C22.2 No. 0-M91

CAN/CSA-C22.2 No. 0.4-04

C22.2 No. 213-M1987

(for 100-120 V AC and 24 V DC power supply)

Precautions in Use

» Toinstall a device in accordance with the standards above, the device needs to be
accommodated in a keyed metal cabinet and installed. It is necessary to use a cabinet
approved by CSA or local testing authorities for explosion-proof products.

* Use a cabinet which is larger than the size of W600 X H760 X D350 (mm) to mount a FIO
node unit on.

* As arule, NI explosion protection with a connection of a CSA standard approved device and
an FM standard approved device shall not be approved. It is necessary to connect devices
approved by the same standard.

TI33Q01J30-01E Mar. 26, 2015-00
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3-2

CSA NI Approved Products and Their Configuration Example

The figure below is an example of the configuration of CSA NI approved products which can be
installed in hazardous areas. See the table “The List of CSA NI Compliant Products” in Appendix
for details.

1/0 module,
terminal block

Field wiring
terminal for
CSANI (*1)

< Hazardous area Class |, Division 2>

Cabinet

ER Bus

<Non-hazardous area>

ER bus interface
ANB10S/ANB10D master module

©)

©)

ANR10S/ANR10D

©

by
)

/ | \ @
/ \

ER bus interface
slave module

N N B N S S S ...
O]

Terminal board

\|

AEA4D etc.

Founpartion Fieldbus

®®

-l

® B é@

—J \ \—|—Power supply

module

1
1
N o
Signal cable

*1: Use a barrier for a Founparion fieldbus as a field wiring terminal for CSA NI. (Ex. barrier KLD2-PR-Ex1.IEC1)

Figure Example of the configuration of CSA Nl approved products

F030101.ai
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3. Explosion Protection Instrumentation in Zone 2/Division 2 3-3

Power Supply Wiring

The power cable of a node unit for FIO, a node interface unit for RIO and an optic repeater

must be wired from the non-hazardous area by using Division 2 wiring dedicated in potentially
explosive atmospheres such as a threaded metal conduit. In addition, it is necessary to be wired
not to apply stress at the end of the cable.

When AEDSD and A1BD5SD are combined with ADV151, ADV161, ADV551 and ADV561, install
an explosion-proof wiring defined in the relevant country for the wiring outside of the external
power supply cable cabinet.

Wiring should be installed to conform to all wiring shall comply with Canadian Electrical Code
Part | and Local Electrical Codes.

Signal Wiring

Cables other than power cables should be wired to conform to all wiring shall comply with
Canadian Electrical Code Part | and Local Electrical Codes.

The following is special considerations.

The cable (AKB332) connected to ADV141 and a field wiring need a Division 2 wiring
dedicated in potentially explosive atmospheres such as a conduit wiring.

When AAP135 is used in a power supply mode, the cable (KS1) connected to AAP135 and
a field wiring need a conduit wiring.

When a combination of ADV551 and AED5D or A1BDSD or that of ADV561 and AED5SD or
A1BD5D is used in a voltage output mode, a field wiring connected to AED5D or A1BD5D

need a Division 2 wiring dedicated in potentially explosive atmospheres such as a conduit
wiring.

For ALF111, use a barrier for a fieldbus as a field wiring terminal for NI. (Ex. Barrier KLD2-
PR-Ex1.IEC1)

Use DC power supply compliant with the Standard for Explosion Protection for combination
of ADV151 and AED5D or A1BD5D, or that of ADV161 and AED5D or A1BDSD in contact
input mode and voltage input mode. Connection according to the parameters of this power
supply makes signal wiring outside of the cabinet compliant with the local standard. Please
read the instruction on contact input mode wiring and the instruction on voltage input mode
when you actually install wiring.

TI33Q01J30-01E Feb. 1,2015-00



3. Explosion Protection Instrumentation in Zone 2/Division 2 34

Instruction on Contact Input Mode Wiring

When the number of channels is limited because power supply exceeds its capacity, but parallel
connection for the purpose of increasing capacity is not allowed.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.

When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

AKB331/AKB337

_ N1+ [1A N Nt )

| - COMAI1B Y hi
IN2+ 1 Nz
[ N N
| COMA
!
— IN3+ | N3
|_° v COMA Y i
p
.
.
H
— IN16+ ) 16A | [ IN16
G i\ ” 4
| COMA ] 16B
3
Short VP24FA) NC
Cable C} O

il

VY

Fa Y

\.
L

e = [ comal Jcomifie
ower e
Supply \/
AEDSD ADV151/ADV161 |

Cabinet

F030106E.ai

Figure Connection example of ADV151/ADV161 Contact Input Mode
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Instruction on Voltage Input Mode Wiring

The total current value of the channels must be within the rated current (limit) for DC power
supply.

But if the total current value exceeds the rated current, reduce the number of channels to be
supplied at on time, and prepare the same DC power supply for each channel group.

In such a case, the polarity of power sources should be the same.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.
When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

AKB331/AKB337

_ weo fia ) N =['IN1

|

z

S

™ i

> @
0O

>
Fa

P

z

N

,I
z
&
. N
> o
Vo)
>
z
&

)
@

V)

o

Vo)
Vo

[
'
'
'
'
'
| — IN16 | 16A IN16
B 3
7

DC Power Supply

E=2

VP24FA NC
oY

I
COMA] COM1{16
Fa® I\

Fat
.

T
o
&
5

4L

DC Power Supply

v

ADV151/ADV161

Cabinet

F030107.ai

Figure Connection example of ADV151/ADV161 Voltage Input Mode

ﬂ IMPORTANT

(1) Attaching or removing a cable, a fuse or a card

With the system in operation, never attach or remove a cable, a fuse or a card in a potentially
explosive atmosphere.

(2) Maintenance of a product

When maintenance of a product is carried out with the system in operation, never attach or
remove the product in a potentially explosive atmosphere.

<English>
WARNING-EXPLOSIVE HAZARD-

DO NOT DISCONNECT WHILE CIRCUIT IS LIVE UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS.

<French>

AVERTISSEMENT-RISQUE D’EXPLOSION. NEPAS DEBRANCHER TANT QUE LE
CIRCUIT EST SOUS TENSION, A MOINS QU’IL NE S’AGISSE D’UN EMPLACEMENT NON
DANGEREUX.

TI33Q01J30-01E Feb. 1,2015-00



3. Explosion Protection Instrumentation in Zone 2/Division 2 3-6

Parameters in Connecting with CSA NI Devices

Energy transfer influences CSA NI properties. In order to maintain these properties, parameters
must be displayed when CSA NI devices are connected.

To display parameters, CSA NI devices are divided into the device that gives energy and the
device that receives energy. The parameters displayed in each device are as follows.

Device that gives energy Device that receives energy
(The source device) (The load device)
+ Lc (*2) A
O W O
Power J_ Ce (*1) J_ Gi % Li
Suppl c i i
oo o T o T
) B
Displayed parameters Displayed parameters
Voc: maximum open-circuit output voltage Vmax: maximum input voltage
Isc:  maximum short-circuit output current Imax:  maximum input current
Ca: maximum allowable capacitance Ci: maximum internal capacitance
La:  maximum allowable inductance Li: maximum internal inductance
Cn:  maximum allowable capacitance (in a normal circuit voltage of Vn)
Vn:  normal circuit voltage
Ln:  maximum allowable inductance (in a normal circuit current of In)
In: normal circuit current
*1: Cc: capacitance of the external wiring
*2:  Lc:inductance of the external wiring

F030102E.ai

Figure Connection of CSA NI Devices and Associated Parameters
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Parameters of the Device which Gives Energy

Voc: maximum open-circuit output voltage

Isc:

Ca:

La:

Cn:

Vn:

Ln:

In:

Cc:

Lc:

Maximum voltage that occurs at the open terminal (part) when the Non-Incendive (NI) circuit
is open

maximum short-circuit output current
Maximum current which currents when the NI circuit is short and earth fault

maximum allowable capacitance
Maximum capacitance that can be connected to the NI circuit

maximum allowable inductance
Maximum inductance that can be connected to the NI circuit

maximum allowable capacitance (in a normal circuit voltage of Vn)
Maximum capacitance that can be connected in a normal circuit voltage of Vn ( the circuit
current in a state where no opening circuit, short circuit, earth fault occur) in the NI circuit

normal circuit voltage
Circuit voltage in a state where no opening circuit, short circuit, earth fault occur

maximum allowable inductance (in a normal circuit current of In)
Maximum inductance which can be connected in a normal circuit voltage of In ( the circuit
current in a state where no opening circuit, short circuit, earth fault occur) in the NI circuit

normal circuit current
Circuit current in a state where no opening circuit, short circuit, earth fault occur

capacitance of the external wiring
inductance of the external wiring

Parameters of the Device which Receives Energy

Vmax: maximum input voltage

Maximum voltage that can maintenance the NI properties of the device

Imax: maximum input current

Ci:

Li:

Maximum current that can maintenance the properties of the device

maximum internal capacitance

Maximum internal capacitance of the device that can be considered to conduct to the NI
circuit (the external wiring) when the device is connected to the NI circuit (the external
wiring)

maximum internal inductance

Maximum internal inductance of the device that can be considered to conduct to the NI
circuit (the external wiring) when the device is connected to the NI circuit (the external
wiring)

TI33Q01J30-01E Apr. 22, 2010-00
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How to Compare Parameters

It is necessary to compare both parameters of the CENTUM I/O module and the CSA NI device
when they are connected.

Comparing parameters between the device which gives energy and the device which receives
energy are connected are the following two ways.

In either way to compare, wiring construction should be installed to conform to NEC (National
Electrical Code) or the wiring construction standards in the local regions where wiring will be
installed.

Installing a Field Wiring in Accordance in a Division 2 Dedicated Wiring
Construction

Device that gives energy Device that receives energy
Vn < Vmax
In < Imax
Cn 2 summation of Ci in the device which receives energy +

summation of capacitance Cc in the external wiring

Ln summation of Li in the device which receives energy +

summation of inductance Lc in the external wiring

\%

Installing a Field Wiring in Accordance in a General Wiring Construction

Device that gives energy Device that receives energy
Voc < Vmax
Isc < Imax
Ca 2 summation of Ci in the device which receives energy +

summation of capacitance Cc in the external wiring

La summation of Li in the device which receives energy +

summation of inductance Lc in the external wiring

v

TI33Q01J30-01E June 1, 2008-00
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Example

We discuss the case where AAI141 of CENTUM I/O module, a power input module and EJA, a
differential pressure transmitter of Yokogawa Electric Corporation are connected.

EJA is connected to the circuit of AAI141 via a 100m cable, and installed in a hazardous area of
Class I, Division 2.

Device that gives energy

(The source device)

+

O

Hazardous area (Class |, Division 2)

Lc

Device that receives energy

(The load device)

Power
Supply

O

m

J_Cc
_|_

X ]

<CS 3000 AAI141>

The defined parameters have the following values.

(Voc) =276V
(Isc) =27 mA

(Ca)=0.19 mF

(La)=2.7 mH

(Cn) =0.19 mF at
(Ln) = 100 mH at

and,

(Cc) =200 pF/m X 100 m = 0.0002 mF X 100 = 0.02 mF

(Vn)=276V
(In) =24.0 mA

(Lc) = 0.66 mH/m X 100 m = 0.00066 mH X 100 = 0.066 mH

therefore,

Voc =276V
Isc =27.0 mA
Ca=0.19mF
La=2.7mH

V VA A

Vmax =30V
Imax = 165 mA

Ci+ Cc =0.0425 mF

Li+ Lc=0.796 mH

<Differential pressure transmitter EJA>

(Vmax) =30 V
(Imax) = 165 mA
(Ci) = 0.0225 mF
(Li)=0.73mH

The results above meet the combinational conditions. It can be judged that a field wiring can be installed
in accordance with a general wiring construction.

Figure Connection of AAI141 and EJA

F030103.ai

TI33Q01J30-01E

June 1, 2008-00



3. Explosion Protection Instrumentation in Zone 2/Division 2

3-10

Example of a Connection

Connecting ESB Bus Node Unit and a Device Installed in Division 2

<Hazardous area Division 2>

AEA4D is an CSA NI approved
product. Other devices that are not
directly connected to a hazardous
area do not need to be complied
standard devices.

<Non-hazardous area>

AFS400 control unit

with a cabinet

/

Conduit wiring

(-

[©)]

©

©

©

©

[©)]
]

Q

CSA NI equipment

S

F030104.ai

Figure Connecting ESB Bus Node Unit and a Device Installed in Division 2

» To connect with a field device, electrical parameters of each device should be met.

» To wire the devices that do not indicate electrical parameters, all wiring shall comply with
Canadian Electrical Code Part | and Local Electrical Codes.

TI33Q01J30-01E
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Installing ER Bus Node Unit in Division 2

<Hazardous area Division 2> <Non-hazardous area>

A keyed metal cabinet approved by approval
authorities should be selected for a cabinet
installed in Division 2.
Example: * RITTAL AE1376.600
IP66, size (W0.6m x D0.35m x H0.76m) Optic repeater F\
*HOFFMAN-SCHROFF 12406-054 ' \\
IP66 (single swinging door type), !

size (W0.6 x D0.42m x H0.8m) AE,\TR?‘SSDNZ‘,’\I‘*R??E \

oofoo

—

;

>

5

3
R
=

~ ] :
Optical%cable
| AEPTD '} i
b .
0O _L . 100 VAC
i \ o power supply
o Groum.:hng for ' Condu:t wiring I» or 24V DC
explosion protection power supply

(based on NEC, *

CEC or laws defined |

| Conduit wiring | in each country)
.

X

Figure Installing ER Bus Node Unit in Division 2
» To connect with a field device, electrical parameters of each device should be met.

F030105.ai

» To wire the devices that do not indicate electrical parameters, all wiring shall comply with
Canadian Electrical Code Part | and Local Electrical Codes.

» Use optical repeater (Network Devices) which can be installed in a hazardous area in
Division 2.

TI33Q01J30-01E Sep. 30, 2013-00
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Installing Optical ESB Bus Node Unit in Division 2 (Wiring by Optical cable for

Optical ESB Bus)

<Hazardous area Division 2>

Cabinet

il

||I|d|

—— /L

| ——
ANB11D  ANT502——
AED5D

R
I

{

M)

CSA NI equipment
“O
@)
[ AEP9D |
@—‘ Conduit wiring ]—
[ AEP7D |

Grounding for explosion protection
(based on CEC or laws defined in

each country)

* e mm— o ¢ G- ® G ¢ = ¢ G ¢ = ¢ D ¢ D ¢ S © G ¢ D S, D © =S ¢ =D ¢ GED ¢ GED ¢ G ® G ¢ &=

<Non-hazardous Area>

ANB10D ANT401

©

Optical cable for Optical ESB Bus

I_IConduit wiring I_

100 V AC Power supply
or
24 V DC Power supply

FO30117E.ai

Figure Installing Optical ESB Bus Node Unit in Division 2 (Wiring by Optical cable for Optical ESB Bus)

» To connect with a field device, electrical parameters of each device should be met.

» To wire the devices that do not indicate electrical parameters, all wiring shall comply with
Canadian Electrical Code Part | and Local Electrical Codes.
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3.1.2 FM NI (FM Nonincendive)

AField Control Unit (for Vnet/IP), a node unit for FIO and an I/0 module of CENTUM have
acquired NI of Factory Mutual (FM) safety certification.

This approval permit that the products above can be used in hazardous areas such as Class
| and Division 2 and that the I1/0 module can be directly connected to an FM NI approved field
device installed in hazardous areas such as Class | and Division 2.

In addition, an I/0O modules installed in non-hazardous areas can be directly connected to an FM
NI approved field device installed in hazardous areas such as Class | and Division 2.

Complied Standards
Class I,Division2,GroupsA,B,CandDTemperature code T4
Class 3600:2011
Class 3611:2004
Class 3810:2005
(for 100-120 V AC, 220-240VAC, and 24 V DC power supply)

TI33Q01J30-01E Mar. 26, 2015-00
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FM NI Approved Products and Their Configuration Example

The figure below is an example of the configuration of FM NI approved products that can be
installed in hazardous areas. See the table “The List of FM NI Compliant Products” in Appendix

= <Non-hazardous Area>

for details.
<Hazardous area Class |, Division2> I
Cabinet Cabinet .
1 ' L
I | | | (L2-switch ( ( L2-switch oo
| Sooooooo bhoooooo|l I
1 1 OoooooQpQ| Dooo0oog I
| | 1 i
I 1 ! |
| | 1 I I
I 1 1
I Optical cable for Optical ESB Bus 1 -
e it B et
. B R N !
I ANB11D P I I | 1EC402 [ Apv3op | | 1 I
I L H ! JAY T |
1 ) 't 1 1 VIR -
! P 1
I | 1 I I | .
' |
1 S 1 1 I
I — ANTS02 4 I |
.
I ANB10D I I Ny I I
I A I I ANB10D ) D
I I
I I RS ! p
1 e ] I 1 I .
\
! g .
I ) SB401 | | I .
I I || I |
| | i T\ AEA4D . .
I e O | | — I I
1 D] XX 2 [CXRNTXD I 1 H EIG I i
I 11 I
I —_— S N N S B S B e e e . J I PENN N NN NN S - B I I
Founparion Fieldbus Founpartion Fieldbus .
0005 o5 O 000% o o |

Figure Example of the configuration of FM NI approved products

F030108.ai
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Device Installation

Devices must be installed by professionally trained personnel.
Install devices according to NEC (National Electrical Code: ANSI/NFPA-70).

When devices are installed in a hazardous area in Class I, Division2, put them in a metal
cabinet with a key compliant with FM class 3810 and FM class 3600, or the one approved
by FM or a local testing institution.

When the devices to be connected to field devices in a hazardous area are installed in non-
hazardous area, put them in a metal cabinet conforming to FM class 3810.

Please refer to the related GS (General Specifications), “Installation Guidance”
TI33Q01J10-01E and “Installation Guidance (for Vnet/IP)” TI33P01J10-01E.

Precautions on device use

+ Cabinet door must be closed when devices are used.

+ Empty slots in a cabinet must be covered by a dedicated cover.
» Each cable in a cabinet must be fixed.

» Abreaker to cut power supply must be installed in non-hazardous area so that power
supply to the devices is cut under abnormal circumstances.

Maintenance

Devices must be installed by professionally trained personnel or ask Yokogawa’s service
office. If devices are installed by person other than those above, FM NI approved products
will be invalid.

Do not perform maintenance on running devices installed in a hazardous area in Class |,
Division 2.

Disconnect modules and terminals installed in a hazardous area in Class I, Division 2 only
for installation or maintenance.

Initial and regular maintenance are also done by professionally trained personnel according
to IEC 60079-17.

Wiring

Devices must be wired by professionally trained personnel.

Install explosion-proof wiring defined in NEC (National Electrical Code: ANSI/NFPA-70) or
the code in the relevant country to wire devices with no indication of electrical parameters.
Wiring the devices that indicate electrical parameters with the compliant devices can be a
general wiring defined in the relevant country.

Power Supply Wiring

When field control unit (for Vnet/IP), node unit for FIO, power distribution unit and power supply
module are installed in a hazardous area in Class |, Division 2, wire a power supply cable from a
non-hazardous area by explosion-proof wiring (including metal conduit wiring).

When AED5D and A1BDS5D are combined with ADV151, ADV161, ADV551 and ADV561, install
an explosion-proof wiring defined in the relevant country for the wiring outside of the external
power supply cable cabinet.

TI33Q01J30-01E Feb. 1,2015-00
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Signal Wiring

When an optical cable is installed in Class |, Division 2, general wiring defined in the relevant
country is available. Optical cable does not emit energy to cause air explosion.

Install explosion-proof wiring defined in the relevant country for the following signal wiring:

Wiring contact output terminals of field control unit outside of a cabinet
Wiring Vnet/IP cable and ESB bus cable outside of a cabinet
Wiring ER bus cable to be connected to EB402 and EB511 outside of a cabinet

Wiring AAP 135 outside of a cabinet when it is used as the source device (*1)

General wiring defined in the relevant country can be installed according to the indicated
electrical parameters for signal wiring of AAP135 outside of a cabinet when it is used as the
load device (*1).

Use DC power supply compliant with the Standard for Explosion Protection for combination
of ADV151 and AED5D or A1BD5D, or that of ADV161 and AED5D or A1BD5D in contact
input mode and voltage input mode. Connection according to the parameters of this power
supply makes signal wiring outside of the cabinet compliant with the local standard. Please
read the instruction on contact input mode wiring and the instruction on voltage input mode
when you actually install wiring.

Wiring outside of a cabinet in voltage output mode by a combination of ADV551 and AED5D
or A1BD5D, or ADV561 and AED5D or A1BD5D.

Wiring contact output mode outside of a cabinet according to the indicated electrical
parameters is compliant with the local standard.

Wiring outside of a cabinet to ALR111, ALR121 or ALE111.

Wiring outside of a cabinet to ALF111

When a barrier for field bus available in Class I, Division 2 is mounted in the same cabinet
and connected, wiring to the field devices outside of the cabinet can be a general wiring
defined in the relevant country.

AAP135 is “the source device” in case of voltage-free contact input and voltage pulse input (when connected to signal names
INCIB and INCIC). In other connections, it is “the load device.”

TI33Q01J30-01E Feb. 1,2015-00
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Precaution

Please observe the following precautions while product is operating or under maintenance
service.

A WARNING

EXPOSURE TO SOME CHEMICALS MAY DEGRADE THE SEALING PROPERTIES OF
MATERIALS USED IN THE FOLLOWING DEVICES; AFV10L] and AFV30L1.

A WARNING

EXPLOSION HAZARD. DO NOT REMOVE OR REPLACE LAMPS OR FUSES UNLESS
POWER HAS BEEN DISCONNECTED OR WHEN A FLAMMABLE OR COMBUSTIBLE
ATMOSPHERE IS PRESENT.

A WARNING

EXPLOSION HAZARD. DO NOT DISCONNECT EQUIPMENT WHEN A FLAMMBLE OR
COMBUSTBLE ATMOSPHERE IS PRESENT.

A WARNING

EXPLOSION HAZARD. DO NOT OPEN ENCLOSURE OR REPLACE BATTERY WHEN A
FLAMMABLE OR COMBUSTIBLE ATMOSPHERE IS PRESENT.

TI33Q01J30-01E June 1, 2012-00
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Instruction on Contact Input Mode Wiring

When the number of channels is limited because power supply exceeds its capacity, but parallel
connection for the purpose of increasing capacity is not allowed.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.

When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

AKB331/AKB337

iNt+ 1A ) N Nt
7 7/
| coma ] 18
_ IN2+ IzA IN2
o )
| COMA T 2B
— IN3+ | 3A IN3
c )
| coMA ] 3B |
.
.
H
.

IN16+] 16A IN16

0
\/
0O

0
\/
(
\

0O

NC

0O
.

COM1416
) ®
\/ I ADV151/ADV161 |

Cabinet

F030109.ai

Figure Connection example of ADV151/ADV161 Contact Input Mode
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Instruction on Voltage Input Mode Wiring

The total current value of the channels must be within the rated current (limit) for DC power
supply.

But if the total current value exceeds the rated current, reduce the number of channels to be
supplied at on time, and prepare the same DC power supply for each channel group.

In such a case, the polarity of power sources should be the same.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.
When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

AKB331/AKB337

\
IN1 ' 1A 1 /\ ,(IM
\/

5 18 f]
. N2 ) oA IN2
< o O O
28
N3 |aa IN3
@ o c Y L)

IN16

)
@
O
\
Ve
\

(

Ve

T T

-4
]
DC Power Supply
posssmmy

Short

I-i_ Cable
H

-

0O
A

—_

0O

V COM1-16
ADV151/ADV161 y,

Cabinet

DC Power Supply

F030110.a

Figure Connection example of ADV151/ADV161 Voltage Input Mode
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Parameters in Connection with FM NI Devices

Energy transfer influences FM NI properties. In order to maintain these properties, parameters
must be displayed when FM NI devices are connected.

To display parameters, FM NI devices are divided into the device that gives energy and the
device that receives energy.

Device that gives energy Device that receives energy
(The source device) (The load device)
+ Lc (*1)
O A0
Power W Ce (2) Gi Li
Supply c (* i i
e M)
) )
) B
Displayed parameters Displayed parameters
Voc: maximum open-circuit output voltage Vmax: maximum input voltage
Isc:  maximum short-circuit output current Imax:  maximum input current
Ca: maximum allowable capacitance Ci: maximum internal capacitance
La:  maximum allowable inductance Li: maximum internal inductance

*1: Lc: inductance of the external wiring
*2:  Cc: capacitance of the external wiring F030115.ai

Figure Connection of FM NI Devices and Associated Parameters

How to Compare Parameters

How to compare parameters when the device that gives energy and the device that receives
energy are connected is in the following. If the parameters satisfy the following formulas, a FM
NI explosion-proof device can be connected in a general wiring. Otherwise, the wiring should
be installed to conform to NEC (National Electrical Code: ANSI/NFPA-70) or an explosion-proof
wiring defined in the relevant country.

Device that gives energy Device that receives energy
Voc < Vmax
Isc < Imax
Ca > summation of Ci in the device which receives energy +
summation of capacitance Cc in the external wiring
La 2 summation of Li in the device which receives energy +

summation of inductance Lc in the external wiring

TI33Q01J30-01E June 1,2012-00



3. Explosion Protection Instrumentation in Zone 2/Division 2 3-21

Example of a Connection

Connecting ESB Bus Node Unit and a Device Installed in Class |, Division 2

<Hazardous area Class I, Division 2> <Non-hazardous area>

Metal cabinet with a key

/

AEA4D is an FM NI approved
product. Other devices that are not
directly connected to a hazardous
area do not need to be complied
standard devices.

(-

[©)]
©

©
©

©
©

[©)]
]
©

Conduit wiring

Q

T
I
i
|
FM NI equipment i :l
I
i
i
i

- @ F030116.ai

Figure Connecting ESB Bus Node Unit and a Device Installed in Class |, Division 2

» To connect with a field device, electrical parameters of each device should be met.

+ To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (threaded conduit wiring) defined in NEC (National Electrical Code: ANSI/NFPA-70)
or in each country. In addition, wiring the devices that indicate electrical parameters with the
compliant devices can be a general wiring defined in each country.

TI33Q01J30-01E Apr. 1,2013-00
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Installing ER Bus Node Unit in Class I, Division 2 (Wiring by ER Bus)

<Hazardous area Class |, Division 2> <Non-hazardous Area>

ANB10D EB401
I i |
i

Cabinet

O ©

ANR10D
1

H i}
| /L

ER Bus

FM NI equipment <\ m 8 C

i3 "

@-{ Conduit wiring

| AEP7D 100 V AC Power supply

| i
m— Conduit wiring |_ 220V AC Power supply
. or
£

| 24V DC Power supply
.
Grounding for explosion protection |
(based on NEC or laws defined in |
each country) ’ F030112.ai

Figure Installing ER Bus Node Unit in Class I, Division 2 (Wiring by ER Bus)

» To connect with a field device, electrical parameters of each device should be met.

» To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (including threaded conduit wiring) defined in NEC (National Electrical Code:
ANSI/NFPA-70) or in each country. In addition, wiring the devices that indicate electrical
parameters with the compliant devices can be a general wiring defined in each country.

TI33Q01J30-01E Apr. 1,2013-00
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Installing ER Bus Node Unit in Class |, Division 2 (Wiring by Optical cable for
ER Bus)

<Hazardous area Class I, Division 2> <Non-hazardous Area>

ANB10D EB402

(miim}

—
Cabinet ooomg | | |:||:||:|ﬁp|
T L L
Switchfor ERBUS- - - - - - - - - -4 ------&-- -t // Switch for ER Bus

||:||:||:|T|o] ||:||:||:||:Iu}|———- ——————
+ Optical cable for ER Bus
e |

| i
/L

| ——
ANR1ID  ggsyq L——

AEDSD
[ = —
0

/
FM NI equipment | A m
‘{ 0
0

[>:Il<1—‘ Conduit wiring

[ AEP9D |

LY
-— e E=— . G- e = G ¢ =" = G G ¢ G ¢ = e e

I

[ AEP7D | . 100 V AC Power supply

Conduit wiring 220 V AC Power supply
T ==l

24 V DC Power supply

(based on NEC or laws defined in

|
Grounding for explosion protection |
.
each country) |

F030113.ai

Figure Installing ER Bus Node Unit in Class I, Division 2 (Wiring by Optical cable for ER Bus)

» To connect with a field device, electrical parameters of each device should be met.

» To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (including threaded conduit wiring) defined in NEC (National Electrical Code:
ANSI/NFPA-70) or in each country. In addition, wiring the devices that indicate electrical
parameters with the compliant devices can be a general wiring defined in each country.

» Use ER bus switch (Network Devices) which can be installed in a hazardous area in Class |,
Division 2.

TI33Q01J30-01E Apr. 1,2013-00
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Installing Optical ESB Bus Node Unit in Class |, Division 2 (Wiring by Optical
cable for Optical ESB Bus)

<Hazardous area Class I, Division 2> <Non-hazardous Area>

ANB10D ANT401 .

Cabinet

+ Optical cable for Optical ESB Bus

=B-44---
o H----

I | |
/ 1 1 n
ANB11D  aANTH02 ——]

[ = —
J 0
FM NI equipment A m -

|
‘{ 9]
0
[>:Il<1—‘ Conduit wiring

LY

[ AEP9D |

i
!
|
|
|
!

AEDSD |
i
|
!
i
|
|
|

I

[ AEP7D | . 100 V AC Power supply

Conduit wirin 220V AC Power supply
— consutvimg || 2

24 V DC Power supply

(based on NEC or laws defined in

|
Grounding for explosion protection |
.
each country) |

FO30118E.ai

Figure Installing Optical ESB Bus Node Unit in Class I, Division 2 (Wiring by Optical cable for Optical
ESB Bus)

» To connect with a field device, electrical parameters of each device should be met.

+ To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (including threaded conduit wiring) defined in NEC (National Electrical Code:
ANSI/NFPA-70) or in each country. In addition, wiring the devices that indicate electrical
parameters with the compliant devices can be a general wiring defined in each country.

TI33Q01J30-01E Apr. 1,2013-00
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Installing a FCS or ESB Bus Node Unit in Class |, Division 2

<Hazardous area Class I, Division 2> <Non-hazardous Area>

Cabinet

— GEE c GEE v GEES O WS O GEES O NS v GEES T WS O GEES 0 GEES ¢ GEES T WS O WSS 0 GEP ¢ G v s ¢ e v ¢ = v w—

[L2-switch | [L2-switch | —— -
AFV30D >

[

7

N
N AN
L2-\switch L2

N
-switch
AFV30D [

[T

—

—

ANB10D
||

|

FM NI equipment

®

—_—— 1

—_—— 1

@_I Conduit wiring

| AEP7D ]

— 100 V AC Power supply
S M 220 V AC Power supply

| or
24 V DC Power supply

Grounding for explosion protection
(based on NEC or laws defined in
each country)

F030114.ai

Figure Installing a FCS or ESB Bus Node Unit in Class |, Division 2

» To connect with a field device, electrical parameters of each device should be met.

» To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (including threaded conduit wiring) defined in NEC (National Electrical Code:
ANSI/NFPA-70) or in each country. In addition, wiring the devices that indicate electrical
parameters with the compliant devices can be a general wiring defined in each country.

» Use L2 switch (Network Devices) which can be installed in a hazardous area in Class |,
Division 2.

TI33Q01J30-01E Apr. 1,2013-00
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3.2

3.2.1

Type “n”

11}

Type “n” is a construction that enhances safety not to cause a spark, an arc or high surface
temperatures in a normal operation and also to avoid causing a spark, an arc or high surface
temperatures under defined conditions such as an overload.

AField Control Unit (for Vnet/IP), a node unit for FIO and an 1/O module of CENTUM have

acquired Type “n” of European standards.
This approval permits that the products above can be used in hazardous areas such as Zone 2.

ATEX Type “n”

Complied Standards

3.2.2

[Explosion-proof specifications]
& 13 GExnAIlIC T4 Gc X (*1) (*3)
& N3 GExnAnCIIC T4 Gec X (*2) (*3)

[Complied standard]

EN 60079-0:2012/A11:2013

EN 60079-15:2010

(for 24 V DC power supply)

Note: Regarding the latest conformity standard for each model, refer to the general specifications.

*1: Applied for products complied with Type “n”, except for AFV10S, AFV10D, AFV30S, AFV30D, ANB10S, ANB10D, ANB11S,

ANB11D, and A1BD5D.

*2: Applied for the below products.
AFV10S, AFV10D, AFV30S, AFV30D, ANB10S, ANB10D, ANB11S, ANB11D, and A1BD5D

*3: “Type of protection” of the below products is indicated together with modules installed in.
AFV10S, AFV10D, AFV30S, AFV30D, ANB10S, ANB10D, ANB11S, ANB11D, ANT10U, and AW810D

[Explosion-proof specifications]
& N3 GEExnAIll T4 X (*1)

[Complied standard]
EN 50021:1999
(for 24 V DC power supply)

*1: Applied for the below products.
ASI133, ASI533, AST143, ASR133, ASD143, and ASD533

[Explosion-proof specifications]
& 113 (1) G Ex nA[ia Ga] lIC T4 Gc (*1)

[Complied standard]

EN 60079-0:2012/A11:2013

EN 60079-15:2010

Note: Regarding the latest conformity standard for each model, refer to the general specifications.

*1: Applied for A2BN5D. A2BN5D cannot be installed in the hazardous area until A2ZZN5DC (a set of A2BNSD, /O modules, and I.S.
Barriers) is duly certified for the use in the hazardous area.

IECExX Type “n”

Complied Standards

[Explosion-proof specifications]
Ex nA [ia Ga] lIC T4 Gc (*1)

[Complied standard]
IEC 60079-0:2011
IEC 60079-15:2010

*1: Applied for A2BN5D. A2BN5D cannot be installed in the hazardous area until A2ZZN5DC (a set of A2BN5D, 1/0 modules, and I.S.
Barriers) is duly certified for the use in the hazardous area.

TI33Q01J30-01E Aug. 31, 2015-00
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Type “n” Approved Products and Their Configuration Example

[1Pl]

The figure below is an example of the configuration of Type “n” compliant products that can be
installed in hazardous areas. See the table “The List of Type “n” Compliant Products” described

in Appendix for detail.
<Hazardous area Zone 2> " <Non-
hazardous
Cabinet Cabinet . area>
I ! ' il
I 1 | ( L2-switch [ (" L2-switeh i_ I
| ||i‘|r_'1|:||:||:||:||:||:| hhoooooO
1 DoOoooopQ| EooooogQlp -
I | | % I I
1 ! 1 ) | -
1 Optical cable for Optical ESB Bus I I
1 / 2 \|‘ \ 1
| L I 1 ANT401 1 1EC402 . |
i ANB11D L 1 1 \\\ ' /\ AFVIOD | |
1 @ e 1 1 © \ A [} © | I
| I 1 ' 1
1 © ] 1 1 o) ] e I
[ I \} | [ .
@ ©
| (— ANT502 | [ L
I I —— )/ I .
| ANB10D | - I I
| SB401
i ol o I ANB10D || / 1.
1 i
R IR: I
I o . o 1 .
| \ o
o | |
| 1 I : |
| 1 I | |
1 1 |~ 1 -
| I 1 1|
I 1 1 — | -
I 1 1 S 1|
1 1 1 |
| | |
I -_— I I . .- N EEE S S S S . . J
I *1 | | g .
Founbarion fieldbus ( \ Founbarion fieldbus I
® 53 ® ® OO I

Y Y
Type "n" equipment Type "n" equipment

*1: Explosion-proof wiring for Type"n" equipment that is defined in EN 60079-14 and the rules/standards of each coun-try or region
F030201.ai

Figure Example of the configuration of Type “n” approved products
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Precautions

Specific conditions of use

When the equipment are located in hazardous areas, they shall be installed in metal
cabinets with locks and keys which provides a degree of protection not less than IP54 in
accordance with IEC 60529.

The equipment shall be accordingly located in areas of not more than pollution degree 2
(defined in IEC 60664-1) to prevent adverse environmental conditions caused by foreign
solid particles, dust and water etc.

The equipment shall be used within -10 %/+10 % of specified input 24 V DC with including
ripple at the power supply terminals.

Installation

The equipment shall be installed and used within their ratings and electrical parameters.

All equipment and wiring in hazardous areas shall be installed in accordance with EN
60079-14 and related local electrical codes and the installation shall also comply with the
appropriate requirements for non-hazardous areas.

Instructions provided in GS (General specifications), Tl (Technical Information of Installation
Guidance) and/or IM (User’s Manuals) shall be observed.

The installation shall be carried out only by qualified personnel whose training has included
instruction on the type of protection and installation practices, relevant rules and regulations
and general principles of area classification.

The degree of protection not less than IP54 shall be maintained at cable entries into the
cabinet.

It must be observed during the installation that the venting slots of the equipment are not
blocked off by cable parts, fixing accessories etc.

Screws of terminals for field wiring connections shall be tightened with specified torque
values.

On completion of the installation and prior to first use, initial inspection of the equipment and
installation shall be carried out in accordance with EN 60079-17.

Abide by the following guidance so as to ensure the safety and performance.

- Make sure that all the empty slots in the cabinet should be properly covered with attached
caps.

- Make sure that all the cables are rigidly fixed in the cabinet.

Maintenance and Repair

Inspections and maintenance of the equipment and installations shall be carried out only by
qualified personnel and in accordance with EN 60079-17.

Repair, overhaul, reclamation of the equipment shall be carried out only by qualified
personnel and in accordance with EN 60079-19.

Repairs of the equipment shall be carried out only by trained, experienced, skilled,
knowledgeable and/or supervised personnel, or by the service engineers recognized by
Yokogawa. Otherwise, the type of protection may be invalidated.

Modifications shall not be made to the equipment which are operated in hazardous areas.

TI33Q01J30-01E Apr. 1,2013-00
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A WARNING

WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT,
DO NOT OPEN THE CABINET WHILE THE EQUIPMENT ARE ENERGIZED.

A WARNING

WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT,
DO NOT REMOVE OR REPLACE THE FUSE WHEN ENERGIZED.

A WARNING

WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT,
DO NOT SEPARATE THE CONNECTIONS WHEN ENERGIZED.

TI33Q01J30-01E Apr. 1,2013-00
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Instruction on Contact Input Mode Wiring

When the number of channels is limited because power supply exceeds its capacity, but parallel
connection for the purpose of increasing capacity is not allowed.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.

When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

IN1+ i1A l

AKB331/AKB337

f\

|_° ° coma ] 18

J— IN2+ :[2A

\

J

i
N/

|_° ° coma [28

— IN3+ ISA

0
\/

0O

|_° ° CcomA ]38
.

P IN16+] 16A

0
\/

0O
J

|_° ° COMA ] 168

Short Cable

DC Power

VP24FA

0
\/

0O

\

0O
S

NC

COM1416
Y

Supply T
l AED5D I

V

Cabinet

ADV151/ADV161‘

Figure Connection example of ADV151/ADV161 Contact Input Mode
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Instruction on Voltage Input Mode Wiring

The total current value of the channels must be within the rated current (limit) for DC power
supply.

But if the total current value exceeds the rated current, reduce the number of channels to be
supplied at on time, and prepare the same DC power supply for each channel group.

In such a case, the polarity of power sources should be the same.

Mount ADV151, ADV161, AED5D, A1BD5D, AKB331 and AKB337 in the same cabinet.
When ADV151 or ADV161 is mounted in a cabinet different from that for AED5D or A1BD5D,
apply explosion-proof wiring defined in each country for AKB331 or AKB337.

AKB331/AKB337

\
IN1 ' 1A 1 /\ ,(IM
\/

5 18 f]
. N2 ) oA IN2
< o O O
28
N3 |aa IN3
@ o c Y L)

IN16

)
@
O
\
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\

(

Ve

T T

-4
]
DC Power Supply
posssmmy

Short

I-i_ Cable
H

-

0O
A

—_

0O

V COM1-16
ADV151/ADV161 y,

Cabinet

DC Power Supply

F030110.a

Figure Connection example of ADV151/ADV161 Voltage Input Mode
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3. Explosion Protection Instrumentation in Zone 2/Division 2 3-32

Example of a Connection

Connecting ESB Bus Node Unit and a Device Installed in Zone 2

<Hazardous area Zone 2> : <Non-hazardous area> EN 61010 compliant
metal cabinet
/Wlth a key

I

i

i

i

I

i

i

i

I

i

i

e

I

i

i o ©
I

i

! ©|—|:|—| I I@
: =
i

. © ©
1

[}

: o ] Ll e
i N _
!

! | ] | |
I

1

Safety
Barrier

Intrinsic safety ~ Type "n"
equipment equipment

- S

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the
rules/standards of each country or region

*2: Explosion-proof wiring for Type"n" equipment that is defined in EN 60079-14 and the rules/standards of
each country or region

F030203.ai

Figure Connecting ESB Bus Node Unit and a Device Installed in Zone 2
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3. Explosion Protection Instrumentation in Zone 2/Division 2

3-33

Installing ER Bus Node Unit in Zone 2 (Wiring by ER Bus)

<Hazardous area Zone 2>

<Non-hazardous area>

i
i
1
i ANB10D _,EB401
i /
i o
Cabinet :
]
i
*2 'I
ANR10D : ER Bus
9 “ fulfa] 0 i
L / i
- / ° i
I I .
— i
EB501 I— 1
AED5D :
= — ;
Heeeeeee EEEee0 H i
080080 8 000 i
EH *1 *2 |—|_| !
Intrinsic safety ~ Safety !
equipment Barrier i
i
i
© 5] !
o L2 ;] i
Type "n" | AEP7D | !
equipment

—

Grounding (based_on EN 60079-14
and the rules of each country or region)

1

i
\—['Iji 24V DC Power supply
i
i
i
i

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the
rules/standards of each country or region

*2: Explosion-proof wiring for Type"n

each country or region

Figure Installing ER Bus Node Unit in Zone 2 (Wiring by ER Bus)

equipment that is defined in EN 60079-14 and the rules/standards of

F030204.ai
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Installing ER Bus Node Unit in Zone 2 (Wiring by Optical cable for ER Bus)

<Hazardous area Zone 2>

Cabinet

oL T2

I—

Switch for ER Bus

||:||:||:|T|zr[ ||:||:||:||:I||3|— -

@u i

=)

o—H
(@]

)1

A
/ o
I I
ANR11D gpsq1! L=
AED5D

—/ —

B O000000) 0000000

HIO000000) 8 HOOOOO0) 8 G
11

Intrinsic safety  safety
equipment Barrier
| AEP9D |
@) [ |
le) L_< T
Type " | AEP7D |
equipment

—
L

Grounding (based_on EN 60079-14
and the rules of each country or region)
*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the
rules/standards of each country or region
*2: Explosion-proof wiring for Type"n" equipment that is defined in EN 60079-14 and the rules/standards of each

country or region

Hazardous

ANB10D

area>

EB402

ya

©

i}

©

©

(@]

/ /

//Switch for ER Bus

24 \/ DC Power supply

F030205.ai

Figure Installing ER Bus Node Unit in Zone 2 (Wiring by Optical cable for ER Bus)
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3. Explosion Protection Instrumentation in Zone 2/Division 2

3-35

Installing Optical ESB Bus Node Unit in Zone 2 (Wiring by Optical cable for

Optical ESB Bus)

<Hazardous area Zone 2>

<Hazardous area>

! ANB10D ANT401
(I |
- all= I
I = I
Cabinet I -
_________ R
- IZI--Z] o C-C-I-C--C--IZC-ZCZ_ 1
ANB11D : 1 [ Optical cable for Optical ESB Bus
@“ ol o |
I I 1
ANTS02  L—] |
AED5D |
— — .
ey Y !
11
S WOz 1 |
Intri_nsic safety  Safety |
equipment Barrier .
| AEP9D | |
‘{O 5 |
@] L= .
Type "n" | AEP7D | I
equipment —= \—[IZ:Ii 24V DC Power supply

1

Grounding (based_on EN 60079-14

and the rules of each country or region)

*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the
rules/standards of each country or region
*2: Explosion-proof wiring for Type"n" equipment that is defined in EN 60079-14 and the rules/standards of each

country or region

F030207.ai

Figure Installing Optical ESB Bus Node Unit in Zone 2 (Wiring by Optical cable for Optical ESB Bus)
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3. Explosion Protection Instrumentation in Zone 2/Division 2

3-36

Installing a FCS or ESB Bus Node Unit in Zone 2

<Hazardous Area Zone 2>

<Non-hazardous Area>

i
Cabinet :
[ L2-switch | | L2-switch | ---f -~ 1| .
AFV30D | \\\\!L \\\\Optical Cable
0 m‘ ém o AN
[N AN
| o i s N
/”_ e I AFV30D l_ll_,
ANB10D : I H—W
@m < ' I |
!
1
1 P I c I
Ll =l i mn j
1 F— L
pm | JIIIT T
Bé?é BéBéBé?a 8 Béaé%%aé%% ] E I | | | | | | | | | _j
@4 1 H P2 h— AEA4D i ———
Intrinsic safety  Safety — : I | | | | | | | | |
equipment Barrier 8 H , — ||
1
i
— 7 |
e |
equipment | rT.‘ 24 V DC Power supply

—
L

Grounding (based on EN 60079-14

and the rules of each country or region)
*1: Explosion-proof wiring for intrinsically safe circuits that is defined in EN 60079-14, EN 60079-25 and the

rules/standards of each country or region

*2: Explosion-proof wiring for Type"n" equipment that is defined in EN 60079-14 and the rules/standards of each

country or region

Figure Installing a FCS or ESB Bus Node Un

itin Zone 2

F030206.ai
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4. Intrinsic Safety Explosion Protection Instrumentation 4-1

4. Intrinsic Safety Explosion Protection
Instrumentation

Intrinsic safety explosion protection is an electric circuit and a construction, which
made so as not to ignite to gas by controlling the energy of electric circuit, if sparks,

arc, and heat occur at the time of normal operating and an accident (short-circuit, earth
fault, burnout). Intrinsic safety explosion protection equipments include intrinsic safety
equipments and equipments related with intrinsic safety. Intrinsic safety equipments are
able to be used in hazardous area. Equipments related with intrinsic safety are set up in
non-hazardous area, and is connected with intrinsic safety equipment.

In CENTUM, module with built-in barrier is available as equipments related with intrinsic
safety. Also, intrinsic safety explosion protection instrumentation can be done by building
Zener barrier or insulating barrier into it.

TI33Q01J30-01E June 1, 2008-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-2

4.1 Intrinsic Safety Explosion Protection
Instrumentation Using Module with Built-
in Barrier

411 Intrinsic Safety Explosion Protection of ATEX Standard

Modules with Built-in Barrier

The module with built-in barrier in CENTUM is equipment related with intrinsic safety, and

a construction of explosion protection is implemented, by combination with intrinsic safety
equipment placed in hazardous area. The module with built-in barrier eliminates the need for
another barrier to connect with the equipment placed in Zone 0, Zone 1 and Zone 2. Moreover,

modules with built-in barrier have Type “n”, and it can be placed in Zone 2. Modules with built-in
barrier are listed below.

» ASI133 Analog Input Module with Built-in Barrier
(Supporting HART Communication, 4 to 20 mA, 8-channel, Isolated)
+ ASI533 Analog Output Module with Built-in Barrier
(Supporting HART Communication, 4 to 20 mA, 8-channel, Isolated)
* AST143 TC/mV Input Module with Built-in Barrier (16-channel, Isolated)
* ASR133 RTD/POT Input Module with Built-in Barrier (8-channel, Isolated)
» ASD143 Digital Input Module with Built-in Barrier (16-channel, Isolated)
« ASD533 Digital Output Module with Built-in Barrier (8-channel, Isolated)

Explosion-proof Specifications and Complied Standard
[Explosion-proof specifications]
& 11 (1) GD[EExia] llC
[Complied standard]
EN 50014: 1997 +A1 +A2
EN 50020: 1994

Wiring of Intrinsic Safety Explosion Protection

An intrinsic safety circuit must be isolated from non-intrinsic safety circuit. Wiring should be
prepared in accordance with IEC 60079-14, or the standard of the country and the area in which
it is set. In regards to the further wiring than the module with built-in barrier, take notice that it
should be an intrinsic safety circuit. The wiring in cabinet should keep the distance to non-intrinsic
safety circuit.

After setting, check the wiring according to the checklist described in IEC 60079-17.

See the Explosion Protection of FIO Products (IM 33K01J30-50E), for considerations for
modules with built-in barrier.

TI33Q01J30-01E Mar. 26, 2015-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-3

Parameter of Intrinsic Safety

An intrinsic safety circuit of module with built-in barrier has the following ratings.

Maximum voltage of intrinsic safety circuit Uo
Maximum current of intrinsic safety circuit lo

Maximum electricity of intrinsic safety circuit Po
Permissible inductance of intrinsic safety circuit Lo
Permissible capacitance of intrinsic safety circuit Co

As a combination of intrinsic safety circuits connected with module with built-in barrier and wiring,
it is necessary to meet the following conditions to keep the intrinsic safety performance.

Uo < Ui

lo < li

Po < Pi

Lo > Li+Lw summation of Li in the device which receives energy +
summation of inductance Lw in the external wiring

Co = Ci+Cw summation of Ci in the device which receives energy +

summation of capacitance Cw in the external wiring

Intrinsic safety circuit should consist of circuitry to meet these condition of permissible voltage,
current, and electricity, and should be wired so that inductance and capacitance of its wiring
doesn’t exceed its permissible value.

Device that receives energy Device that gives energy

(The load device) ﬁ (The source device)

; Part for security  Module with , Non-intrinsic
: / / built-in barrier/ safety circuit

Uo: Maximum voltage of intrinsic safety circuit
lo:  Maximum current of intrinsic safety circuit

Ui:  Permissible voltage of intrinsic safety circuit
li:  Permissible current of intrinsic safety circuit

Intrinsic SN “L;v-(:1-)-? -------- TN S
safety circuit \E X O+ O
N 1 1
1 ! 1 1
E Cw (2) ——! : !
' i ; i
| 1 1
; : O+ O
R e - M mcmmmmcceen ki ______ _————
; / Input/output module

Pi:  Permissible electricity of intrinsic safety circuit | Po: Maximum electricity of intrinsic safety circuit
Li:  Internal inductance Lo: Permissible inductance of intrinsic safety circuit
Ci: Internal capacitance Co: Permissible capacitance of intrinsic safety circuit

*1: Lw: inductance of the external wiring
*2: Cw: capacitance of the external wiring
F040101.ai

Figure Composition Used for a Module with Built-in Barrier

TI33Q01J30-01E Apr. 22, 2010-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-4

Example of a Connection

Connect ESB Bus Node Unit to Equipment of Zone 0/1/2 Setting

<Hazardous area Zone 0/1/2> <Non-hazardous area>
AFS400] control

/ unit with cabinet

-

[®)]
(@]

[©)]
[©)]

©
©

———— |

—— | |

[®)]
[©)]

TO083NA 1
Isolating partition

e

Intrinsic safety
explosion protection
equipment

- @ F040103.ai

Figure Connect ESB Bus Node Unit to Equipment of Zone 0/1/2 Setting

* The barrier should be connected with field equipment in accordance with the electric
parameter of each equipment.

* Including the wiring in cabinet, field wiring of intrinsic safety circuit and that of non-intrinsic
safety circuit must be isolated each other. Wiring should be done, according to IEC 60079-
14 or the wiring for explosion protection which each country regulates.

» See Input & Output Modules (IM 33M50G10-40E, IM 33K50G10-50E), and Explosion
Protection of FIO Products (IM 33K01J30-50E) for details on how to provide an isolating
partition (Part No.: T9083NA).

TI33Q01J30-01E Apr. 1,2013-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-5

Set ER Bus Node Unit and Module with Built-in Barrier in Zone 2

<Hazardous area Zone 0/1> I <Hazardous area Zone 2> I <Non-hazardous area>

A keyed cabinet of protection rating IP54 or

. .
higher should be selected for a cabinet installed I I -
in Zone 2. . | | ||| B
Example: « RITTAL AE1376.600 [ Optic repeater F-- =i
IP66, size (W0.6m x D0.35m x H0.76m) \\ I Ve
* HOFFMAN-SCHROFF 12406-054 . \ .
IP66 (single swinging door type), I ! I
size (W0.6m x D0.42m x H0.8m) _9 H H o \\\Optical cable
L] L]
\
I 9 | — | | ) \\ I
\
. \\ L_, \ .
\
I T9083NA . (L H_|
O Isolating R —
. partition .
O I Conduit wirin
uit wiri
Intrinsic safety . ,__ g.
explosion protection
equipment I - I
* Grounding for *
I explosion protection I 24VDC
(based on IEC 60079-14 power supply
; or laws defined in each country) ;

F040104.ai

Figure Set ER Bus Node Unit and Module with Built-in Barrier in Zone 2

To connect with a field device, electrical parameters of each device should be met.

Including the wiring in cabinet, field wiring of intrinsic safety circuit and that of non-intrinsic
safety circuit must be isolated each other. Wiring should be done, according to IEC 60079-
14 or the wiring for explosion protection which each country regulates.

The lead-in of the cabinet wiring installed in Zone 2 should be handled not to diminish a
protection rating IP54 of the cabinet.

Use optical repeater (Network Devices) which can be installed in a hazardous area in Zone

See Input & Output Modules (IM 33M50G 10-40E, IM 33K50G10-50E), and Explosion
Protection of FIO Products (IM 33K01J30-50E) for details on how to provide an isolating
partition (Part No.: T9083NA).

TI33Q01J30-01E Apr. 1,2013-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-6

4.1.2 Intrinsic Safety Explosion Protection of FM Standard

Modules with Built-in Barrier

The module with built-in barrier in CENTUM is equipment related with intrinsic safety, and

a construction of explosion protection is implemented, by combination with intrinsic safety
equipment placed in hazardous area. The module with built-in barrier eliminates the need for
another barrier to connect with the equipment placed in Division 1 and Division 2. Modules with
built-in barrier are listed below.

* ASI133 Analog Input Module with Built-in Barrier
(Supporting HART Communication, 4 to 20 mA, 8-channel, Isolated)
« ASI533 Analog Output Module with Built-in Barrier
(Supporting HART Communication, 4 to 20 mA, 8-channel, Isolated)
* AST143 TC/mV Input Module with Built-in Barrier (16-channel, Isolated)
* ASR133 RTD/POT Input Module with Built-in Barrier (8-channel, Isolated)
» ASD143 Digital Input Module with Built-in Barrier (16-channel, Isolated)
» ASDS533 Digital Output Module with Built-in Barrier (8-channel, Isolated)

Explosion-proof Specifications and Complied Standard
[Explosion-proof specifications]
Associated intrinsically safe apparatus for connection to
Class |, II, and lll, Division 1, Groups A, B, C, D, E, F and G, or
Class |, Zone 0, Group IIC
[Complied standard]
FM Class Number 3600: 2011
FM Class Number 3610: 2010
ANSI/ISA - 60079-0: 2009
ANSI/ISA-60079-11: 2009

See also Appendix 4, Installation of I/O Modules with Built-in Barrier in accordance with FM
Approval.

Wiring of Intrinsic Safety Explosion Protection

An intrinsic safety circuit must be isolated from non-intrinsic safety circuit. Wiring should be
prepared in accordance with NEC (National Electric Code: ANSI/NFPA-70), or the standard of
the country and the area in which it is set. In regards to the further wiring than the module with
built-in barrier, take notice that it should be an intrinsic safety circuit. The wiring in cabinet should
keep the distance to non-intrinsic safety circuit.

TI33Q01J30-01E July 16, 2014-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-7

Parameter of Intrinsic Safety

An intrinsic safety circuit of module with built-in barrier has the following ratings.

Maximum voltage of intrinsic safety circuit Voc
Maximum current of intrinsic safety circuit Isc
Maximum electricity of intrinsic safety circuit Po
Permissible inductance of intrinsic safety circuit La
Permissible capacitance of intrinsic safety circuit Ca

As a combination of intrinsic safety circuits connected with module with built-in barrier and wiring,
it is necessary to meet the following conditions to keep the intrinsic safety performance.

Voc < Vmax

Isc < Imax

Po < Pi

La > Li+Lc summation of Li in the device which receives energy +
summation of inductance Lc in the external wiring

Ca 2 Ci+Cc summation of Ci in the device which receives energy +

summation of capacitance Cc in the external wiring

Intrinsic safety circuit should consist of circuitry to meet these condition of permissible voltage,
current, and electricity, and should be wired so that inductance and capacitance of its wiring
doesn’t exceed its permissible value.

Device that receives energy Device that gives energy

(The load device) ﬁ (The source device)

: Part for security  Module with , Non-intrinsic
: / built-in barrier/ safety circuit

Voc: Maximum voltage of intrinsic safety circuit
Isc: Maximum current of intrinsic safety circuit

Vmax: Permissible voltage of intrinsic safety circuit
Imax: Permissible current of intrinsic safety circuit

U S S AT — o T
ntrinsic ! Lc (*1) ; 1 [
safety circuit \E X O‘:_ ‘:‘O
N 1 1
1 ! 1 1
E Ce(2) ——! : !
' ; i i
1 H 1 1
' ; O+ HO
R B, _——-’ M mcmmmmcceen EK ______ _————
; / Input/output module

Pi: Permissible electricity of intrinsic safety circuit | * | Po: Maximum electricity of intrinsic safety circuit
Li: Internal inductance La: Permissible inductance of intrinsic safety circuit
Ci: Internal capacitance Ca: Permissible capacitance of intrinsic safety circuit

*1: Lc: inductance of the external wiring
*2: Cc: capacitance of the external wiring
F040106.ai

Figure Composition Used for a Module with Built-in Barrier

TI33Q01J30-01E Apr. 22, 2010-00



4. Intrinsic Safety Explosion Protection Instrumentation 4-8

Example of a Connection

Connect ESB Bus Node Unit to Equipment of Division 1/2 Setting

<Hazardous area Division 1/2> . <Non-hazardous area>
I

AFS400] control unit with cabinet

i
i
i
I
i
i —
i
I
i
; I
g (-
I
! 0 0
!
!
! @'_I:I_l [ [ @
! | |
| —t
! I I
i © ©
i I
! | 1, ]
[ S 1y
! !—{::
! TO083NA 1
! Isolating partition
I
I
I
i
|
Intrinsic safety l ::l
explosion protection !
equipment ! | é )

! = F040107.ai

Figure Connect ESB Bus Node Unit to Equipment of Division 1/2 Setting

* The barrier should be connected with field equipment in accordance with the electric
parameter of each equipment.

* Including the wiring in cabinet, field wiring of intrinsic safety circuit and that of non-intrinsic
safety circuit must be isolated each other. Wiring should be done, according to NEC
(National Electric Code: ANSI/NFPA-70) or the wiring for explosion protection which each
country regulates.

* When use for associated intrinsically apparatus complying FM approval (FM 3610),
following Field Control Unit and Node unit using PW481-E1, PW482-E1, or PW484-E1
should be combinated.

AFV10D-S4100F1, AFV10S-S310JF1, AFV10S-S410C1F1
AFV30D-S4100F1, AFV30S-S310JF1, AFV30S-S410L1F1
ANB10D-4F, ANB10S-3JF, ANB10S-40F
ANB10D-4G, ANB10S-300G, ANB10S-41G
ANB11D-20F, ANB11D-40F, ANB11D-61F
ANB11S-10F, ANB11S-20F, ANB11S-30F, ANB11S-40F
ANB11S-5C0F, ANB11S-6F

ANR10D-4[F, ANR10S-3JF, ANR10S-4[1F

* Inthe case of 200 V AC, make sure the N side is grounded.

+ See Input & Output Modules (IM 33M50G10-40E, IM 33K50G10-50E), and Explosion
Protection of FIO Products (IM 33K01J30-50E) for details on how to provide an isolating
partition (Part No.: T9083NA).

TI33Q01J30-01E Oct. 1,2014-00



4. Intrinsic Safety Explosion Protection Instrumentation

Set ER Bus Node Unit and Module with Built-in Barrier in Division 2

<Hazardous area Division 1>

A keyed metal cabinet approved by approval

<Hazardous area Division 2>

I <Non-hazardous area>

.
authorities should be selected for a cabinet l -
installed in Division 2. . | | ||| o
Example: « RITTALAE1376.600 Optic repeater |>,\ = <
IP66, size (W0.6m x D0.35m x H0.76m) \\ l o)
* HOFFMAN-SCHROFF 12406-054 . \ .
IP66 (single swinging door type), !
size (W0.6m x D0.42m x HO0.8m) | © s I
N ] H H \\Optical cable | | | | | | U_I
I ,i‘.l I \
| === Ly || o
. \ - ‘e
I T9083NA \l (LT H_|
O Isolating W —
] partition .
© I -
Intrinsic safety . ,__
explosion protection
equipment I — I 100 VAC
* Grounding for * E%V{e/r:épply
explosion protection ) |
I (based on NEC I Orowersupp y
! (National Electric Code: ANSI/NFPA-70) * 24V DC
or laws defined in each country) |

Power supply

F040104.ai

Figure Set ER Bus Node Unit and Module with Built-in Barrier in Division 2

To connect with a field device, electrical parameters of each device should be met.

Including the wiring in cabinet, field wiring of intrinsic safety circuit and that of non-intrinsic
safety circuit must be isolated each other. Wiring should be done, according to NEC
(National Electric Code: ANSI/NFPA-70) or the wiring for explosion protection which each
country regulates.

To wire the devices that do not indicate electrical parameters, apply an explosion-proof
wiring (threaded conduit wiring) defined in NEC (National Electrical Code: ANSI/NFPA-70)
or in each country.

Use optical repeater (Network Devices) which can be installed in a hazardous area in
Division 2.

When use for associated intrinsically apparatus complying FM approval (FM 3610),
following Field Control Unit and Node unit using PW481-E1, PW482-E1, or PW484-E1
should be combinated.

AFV10D-S4100F1, AFV10S-S310IF1, AFV10S-S41L1F1
AFV30D-S4100F1, AFV30S-S310IF1, AFV30S-S4101F1
ANB10D-4L1F, ANB10S-3LJF, ANB10S-4[IF
ANB10D-401G, ANB10S-30L1G, ANB10S-4L1G
ANB11D-200F, ANB11D-4JF, ANB11D-6L1F
ANB11S-100F, ANB11S-20JF, ANB11S-30JF, ANB11S-4JF
ANB11S-5LJF, ANB11S-6LJF

ANR10D-4JF, ANR10S-3[JF, ANR10S-4JF

In the case of 200 V AC, make sure the N side is grounded.

See Input & Output Modules (IM 33M50G 10-40E, IM 33K50G10-50E), and Explosion
Protection of FIO Products (IM 33K01J30-50E) for details on how to provide an isolating
partition (Part No.: T9083NA).

TI33Q01J30-01E Oct. 1,2014-00
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Set Optical ESB Bus Node Unit and Module with Built-in Barrier in Division 2

<Hazardous area Division 1> <Hazardous area Division 2> <Non-hazardous area>

.

A keyed metal cabinet approved l
by approval authorities should be ¢
selected for a cabinet installed in Division 2.
Example: Cabinet
* RITTAL AE1376.600

IP66, size (W0.6m x D0.35m x H0.76m)
* HOFFMAN-SCHROFF 12406-054

IP66 (single swinging door type),

size (W0.6m x D0.42m x H0.8m)

I
i ANB10D ANT401
[ ]
I
L[]

ANB11D [ A
Optical cable for Optical ESB Bus

©

I

©

I
[ ]
I
[ ]
|
o ! T9083[\{A ANT502
‘{ 1 Isolating
|
[ ]
I
[ ]
I
[ ]

partition
O —
Intrinsic safety [ ] Conduit wiring
explosion protection

equipment L . 100VAC
o Power supply

o o v

. P |
0 (based on NEC ! Orower SuPPly
(National Electric Code: ANSI/NFPA-70) 24V DC

or laws defined in each country) Power supply

F040104.ai

Figure Set Optical ESB Bus Node Unit and Module with Built-in Barrier in Division 2

* The barrier should be connected with field equipment in accordance with the electric
parameter of each equipment.

* Including the wiring in cabinet, field wiring of intrinsic safety circuit and that of non-intrinsic
safety circuit must be isolated each other. Wiring should be done, according to NEC
(National Electric Code: ANSI/NFPA-70) or the wiring for explosion protection which each
country regulates.

»  When use for associated intrinsically apparatus complying FM approval (FM 3610),
following Field Control Unit and Node unit using PW481-E1, PW482-E1, or PW484-E1
should be combinated.

AFV10D-S4100F1, AFV10S-S310IF1, AFV10S-S410F1
AFV30D-S4100F1, AFV30S-S310IF1, AFV30S-S410F1
ANB10D-4L1F, ANB10S-3L1F, ANB10S-4L1F
ANB10D-4G, ANB10S-3JG, ANB10S-4L1G
ANB11D-2L1F, ANB11D-4L1F, ANB11D-6L1F
ANB11S-10F, ANB11S-20JF, ANB11S-30JF, ANB11S-4[F
ANB11S-5L1F, ANB11S-6L1F

ANR10D-4[JF, ANR10S-3[JF, ANR10S-4L1F

* Inthe case of 200 V AC, make sure the N side is grounded.

* See Input & Output Modules (IM 33M50G10-40E, IM 33K50G10-50E), and Explosion
Protection of FIO Products (IM 33K01J30-50E) for details on how to provide an isolating
partition (Part No.: T9083NA).

TI33Q01J30-01E Oct. 1,2014-00
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4.2 Intrinsic Safety Explosion Protection
Instrumentation Using Barrier base plates

421 Intrinsic Safety Explosion Protection of ATEX
Standard

Base plate for barrier (A2BN5D)

Base plate for barrier (A2BN5D) is complied with |. S. explosion protection standard. P+F’s |. S.
barriers can be connected to the I. S. equipment installed in the hazardous area with explosion-
proof wiring.

Explosion-proof Specifications and Complied Standard

[Explosion-proof specifications]
& I13(1) GEx nAlia Ga] lIC T4 Gc
& N (1)D[ExiaDa]lliC

& 1(M1) [Ex ia Ma] |

[Complied standard]
EN 60079-0:2012/A11:2013
EN 60079-11:2012

Note: Regarding the latest conformity standard, refer to the general specifications.

Wiring of Intrinsic Safety Explosion Protection

An intrinsic safety circuit must be isolated from non-intrinsic safety circuit. Wiring should be
prepared in accordance with EN 60079-14, or the standard of the country and the area in which it
is set. In regards to the further wiring than the base plate for barrier (A2BN5D), take notice that it
should be an intrinsic safety circuit. The wiring in cabinet should keep the distance to non-intrinsic
safety circuit.

After setting, check the wiring according to the checklist described in EN 60079-17.

Parameter of Intrinsic Safety

Please refer to the P+F’s instruction manual of I.S. barriers installed in the base plate for barrier
(A2BN5D) for the parameter of Intrinsic Safety.

TI33Q01J30-01E Aug. 31, 2015-00
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4.2.2 Intrinsic Safety Explosion Protection of IEC Standard

Base plate for barrier (A2BN5D)

Base plate for barrier (A2BN5D) is complied with |. S. explosion protection standard. P+F’s |. S.
barriers can be connected to the I. S. equipment installed in the hazardous area with explosion-
proof wiring.

[Explosion-proof specifications]
Ex nA[ia Ga] lIC T4 Gc
[ExiaDa]lliC

[Exia Ma] |

[Complied standard]
IEC 60079-0:2011
IEC 60079-11:2011

Wiring of Intrinsic Safety Explosion Protection

An intrinsic safety circuit must be isolated from non-intrinsic safety circuit. Wiring should be
prepared in accordance with IEC 60079-14, or the standard of the country and the area in which
it is set. In regards to the further wiring than the base plate for barrier (A2BN5D), take notice that
it should be an intrinsic safety circuit. The wiring in cabinet should keep the distance to non-
intrinsic safety circuit.

After setting, check the wiring according to the checklist described in IEC 60079-17.

Parameter of Intrinsic Safety

Please refer to the P+F’s instruction manual of I.S. barriers installed in the base plate for barrier
(A2BNSD) for the parameter of Intrinsic Safety.

TI33Q01J30-01E  June 30, 2015-00
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4.3

Intrinsic Safety Explosion Protection
Instrumentation Using Barriers

Category of Barriers

Classified roughly, barriers includes Zener barriers and insulating barriers (intrinsic safety
barriers). Select the best one as your system, with the knowledge of their future.

(1)

Feature of Zener barriers
Zener barrier has a simple construction which consists of just Zener Diode and resistance.

As the circuit of hazardous area and non-hazardous area are not insulated, they request
the single point ground by the bus bar of Zener barriers, so as not to be created the
functionally unfavorable ground loop by double point ground. Moreover, in most countries, it
is impossible to ground circuits in hazardous area.

A power supply for barrier is not required, because Zener barriers carry out the function for
security just with Zener Diode and resistance.

Feature of insulating barriers

On the other hand, insulating barriers does not request intrinsic safety ground because

the place between input and output of them is insulated. It is possible to ground circuits in
hazardous area and use them (single point ground). However, a power supply for barrier is
additionally required.

Considerations for Selection of Barrier

Here is a general explanation about the selection of barrier. On the occasion of implementing
intrinsic safety Explosion Protection instrumentation, select a barrier according to the
manufacture’s specifications and estimates with the equipment.

(1)

()

@)

Approved standard
Make sure the barrier has the approved standard which is required for the installation site.
Cost

Compared Zener barriers to insulating barriers about the general cost of the main unit only
per a channel, the approximate proportion are 1 to 2. Also, insulating barriers request a
power supply.

Volume (dimensions)

Dimensions may influence the number of cabinet in which the barrier is set. Compared
Zener barriers to insulating barriers about the size per a general channel, the approximate
proportion are 1 to 2.

Difficulty of wiring, necessity of insulating hazardous area circuit

Zener barriers always need intrinsic safety ground, and most model of them have the
construction grounded through the bus bar. All the circuit on the same bus bar in hazardous
area and non-hazardous area are grounded to the same electric potential. Moreover, in
most countries, circuits in hazardous area need withstand voltage of 500 Vrms. Therefore, it
is impossible to ground circuits in hazardous area and use them. Insulating barriers impose
no restrictions like this, so it is possible to ground circuits in hazardous area and use them
(single point ground). However, a power supply for barrier is additionally required.

TI33Q01J30-01E  June 30, 2015-00
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()

Failure rate

The construction of Zener barriers is simple, because they carry out the function for security
just with Zener Diode and resistance. On the other hand, insulating barriers consist of
various parts, because they have the function of insulation and energy restriction. Therefore,
the failure rate of insulating barriers is generally higher than that of Zener barriers. In

Zener barriers, problems are usually solved by replacement and, in insulating barriers by
modification.

Accuracy, response

In general, Zener barriers have advantages about accuracy and response, because
insulating barriers usually have more complex signal path than Zener barriers.

Withstand voltage

Withstand voltage is a rating which only insulating barriers have. Most of the models have
250V or more AC/DC, so there’s almost no problem at the time of instrumentation.

Security rating

Security rating indicates the scale of energy that can be occurred in hazardous area of
barrier in the case of the accident. It is usually described by the signage, such as Uo=nV,
lo=n mA, Po=n W, Co=n uF, Lo=n mH (Um=n Vrms or DC: only insulating barriers).

(In FM standard, it is called entity parameter, including the parameter of (10), and is
described such as Voc=nV, Isc=n mA, Ca=n uyF, La=n mH).

Permissible cable parameter

Permissible cable parameter indicates the scale (capacity, inductance) of hazardous area
circuit (including cables) which can be connected to barriers. It is regulated by a barrier
and a kind of gases. It is usually described by group (ex. IIC etc.=a kind of gases), n uF
(capacity), n mH or n yH/Q (inductance or L/R ratio).

(10) Voltage in non-hazardous area

In regards to Zener barriers, Vwkg (maximum working voltage) and Vmax (maximum
permissible voltage) are regulated. In regards to insulating barriers, regulation of voltage
is for power supply rating only, but the use conditions of circuit in non-hazardous area are
different by models.

Influence by resistance value between input and output

This is a matter of only Zener barriers. As resistance and fuse exist between terminals of
input and output in a barrier, in regards to an application that pass an electric current, it is
necessary to take account of voltage drop inside the barrier. Moreover, in some application,
it is necessary to take account of Diode current leakage (usually several pA).

TI33Q01J30-01E  June 30, 2015-00
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Wiring of Intrinsic Safety Explosion Protection
An intrinsic safety circuit must be isolated from non-intrinsic safety circuit.

Wiring should be prepared in accordance with IEC 60079-14, NEC (National Electrical Code :
NFPA-70), or the standard of the country and the area in which it is set. In regards to the further
wiring than the module with built-in barrier, take notice that it should be an intrinsic safety circuit.
The wiring in cabinet should keep the distance to non-intrinsic safety circuit.

After setting, check the wiring according to the checklist described in IEC 60079-17.
See the IM 33Y06K01-90E, for considerations for modules with built-in barrier.
An intrinsic safety circuit of barrier is indicated by the following ratings.

Maximum voltage of intrinsic safety circuit Uo
Maximum current of intrinsic safety circuit lo

Maximum electricity of intrinsic safety circuit Po
Permissible inductance of intrinsic safety circuit Lo
Permissible capacitance of intrinsic safety circuit Co

As a combination of intrinsic safety circuits connected with barriers and wiring, it is necessary to
meet the following conditions to keep the intrinsic safety performance.

Uo < Ui

lo < li

Po < Pi

Lo > Li+Lw
Co 2 Ci+Cw

TI33Q01J30-01E  June 30, 2015-00
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Intrinsic safety circuit should consist of barriers to meet these conditions of permissible voltage,
current, and electricity, and should be wired so that inductance and capacitance of its wiring
doesn’t exceed its permissible value.

Device that receives energy Device that gives energy
(The load device) ﬁ (The source energy)
Part for security Barrier Non-intrinsic safety circuit

Intrinsic safety equipment

_________________________ b ——— - ——————

Intrinsic safety circuit

Input/ Controller,
output indicator,
module recorder

Uo: Maximum voltage of intrinsic safety circuit
lo:  Maximum current of intrinsic safety circuit

Ui: Permissible voltage of intrinsic safety circuit
li:  Permissible current of intrinsic safety circuit

Pi: Permissible electricity of intrinsic safety circuit Po: Maximum electricity of intrinsic safety circuit
Li: Internal inductance Lo: Permissible inductance of intrinsic safety circuit
Ci: Internal capacitance Co: Permissible capacitance of intrinsic safety circuit

F040102.ai
Figure Composition Used in a Barrier

TI33Q01J30-01E  June 30, 2015-00
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Considerations for Zener Barriers in Use

Check the specifications of barrier, before you use it.

Considerations for Input Channel of Current
Note that the current value may have errors in a combination of FIO and Zener barrier.

In the system illustrated in the following figure, when the input module applies electric power to
the transmitter, the input current value may have errors.

FIO input module

-
2

\
l’_l_\'
N/

S -

Maximum working
Voltage range voltage (Vwkg)
(22.8-26.4 V) 255V (X Transmitter

N

Transmitter
power
supply

It may be more than 25.5 V, in this l Diode current
case, Diode current leakage occurs. leakage
When Diode current leakage T 4 to 20 mA
occurs, it becomes an error Zener barrier
for 4-20 mA — F040201.ai

Figure Considerations for Current Input Channel

In FIO of CENTUM, when the input module applies electric power to the transmitter, applying
voltage of 24 V may produce more than voltage of 25.5 V. In Zener barrier, if the voltage of more
than 25.5 V is applied, the current runs on Diode, so that the excess of current doesn'’t apply.

In this case, the quantity of current that passes on Diode for 4-20 mA signal from transmitter is
added to the current applied to FIO input module, an error in a measurement are produced.

In RIO, as supply voltage does not exceed 25.5 V, no Diode current leakage generated and no
error in a measurement are produced.

Note: InAAI143, although supply voltage is limited 25.5 V, Zener barrier cannot be connected because of the problem about wiring
channel.

TI33Q01J30-01E  June 30, 2015-00
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Considerations for Current Output Module

The current output module adjusts voltage so that it generates an appropriate value of current,

and outputs it. The output module checks if the value of output current and that of actual current
are the same. The current of 0 is considered as OOP. If the value of actual current is lower than
that of output current, Readback error occurs, which is considered as a hardware mdule failure.

F10 input module

l Burnout!
Current { (Maximum voltage is 27.6 V) %/\/\/\ﬁ
output _-L- When a burnout occurs,
’/_l_\\ the value of voltage is increased
'\\ /,' to maximum, in order to increase (]X
et current. Maximum working
. Load
voltage (Vwkg) 25.5 V l Diode current
leakage
| a2om
As the voltage is more than 25.5 V, 4-20 mA
Diode current leakage occurs. L Zener barrier

- As the current is not 0, OOP —
doesn't occur despite of burnout.
- As it is different from the value
that the actual current value should
indicate, it is considered as failure of module.
F040202.ai

Figure Considerations for Output Module of Current

The voltage of more than 25.5 V produces Diode current leakage, so that the value of current
never becomes 0 in Readback check, despite of burnout. Therefore, the check of OOP is not
available. The value of current is considered as failure of module, because it is different from the
value of output current. In RIO module, as the voltage is constant and 25.5 V or less, there is no
disadvantage like this.

TI33Q01J30-01E  June 30, 2015-00
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Example of Connection at the Barrier in Use (Connection Using
Marshalling Panel)

<Hazardous area> <Non-hazardous area>

I Marshaling panel
L]
R I ||| aeao [Hiks
N — "\
. o
| | AEA4D
[e) (o} B—
* o o g || 1 m
O = [
SN ¢ =1 - m
o [} m —
‘ of\o° — AED5D ||||||“UJ
| ol \o ]
O | ] ||||||"U_|
: ] AED5D ==
@) | =
[] L\:I
L]

5 1 KS cable
I Grounding for explosion protection F040105.ai

Figure Example of Connection at the Barrier in Use (Connection Using Marshaling Panel)

* The barrier should be connected with field equipment in accordance with the electric
parameter of each equipment.

» Creepage distance between intrinsic safety circuit and non-intrinsic safety circuit should be
kept 50 mm or more.

* Wiring should be prepared in accordance with IEC 60079-14, NEC (National Electrical Code
: ANSI/NFPA-70), CEC (Canadian Electrical Code), or the wiring for explosion protection
that each country regulates.

TI33Q01J30-01E  June 30, 2015-00
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Appendix 1. Lists of Nl Compliant
Products and NI Parameters

Appendix 1.1 Lists of CSA NI Compliant Products
and CSA NI Parameters

The List of CSA NI Compliant Products

Table The List of CSA NI Compliant Products <for FIO> (1/4)
Classifications | Type names Products
ANB10S-CJ1E
ANB10S-CJ1F | Node Unit for Single ESB Bus (100 V AC power supply)
ANB10S-[11G
ANB10S-[4E
ANB10S-[J4F | Node Unit for Single ESB Bus (24 VV DC power supply)
ANB10S-[14G
ANB10D-41E
ANB10D-41F | Node Unit for Dual-Redundant ESB Bus (100 V AC power supply duplication)
ANB10D-41G
ANB10D-44E
ANB10D-44F | Node Unit for Dual-Redundant ESB Bus (24 V DC power supply duplication)
ANB10D-44G
ANB11S-[J1E . . . .
ANB11S-[1F Node Unit for Single ESB Bus with Optical Repeater (100 V AC power supply)
ANB11S-[4E . . . .
ANB11S-[14F Node Unit for Single ESB Bus with Optical Repeater (24 V DC power supply)
ANB11D-[J1E | Node Unit for Dual-Redundant ESB Bus with Optical Repeater (100 V AC power
) ANB11D-[J1F | supply duplication)

Node unit ANB11D-CJ4E | Node Unit for Dual-Redundant ESB Bus with Optical Repeater (24 V DC power
ANB11D-[J4F | supply duplication)
ANR10S-CME . .
ANR10S-C11F Node unit for ER bus single (100 V AC power supply)
ANR10S-[4E . .
ANR10S-C4F Node unit for ER bus single (24 V DC power supply)
ANR10D-41E . I —
ANR10D-41F Node unit for ER bus duplication (100 V AC power supply duplication)
ﬁ“g] 88:225 Node unit for ER bus duplication (24 VV DC power supply duplication)
ANR11S-[ME . .
ANR11S-C1F Node Unit for Single ER Bus (100 VV AC power supply)
ANR11S-[J4E . .
ANR11S-[I4F Node Unit for Single ER Bus (24 V AC power supply)
NN D1E | Node Unit for Dual-Redundant ER Bus (100 V AC power supply duplication)
ANR11D-44E . _—
ANR11D-44F Node Unit for Dual-Redundant ER Bus (24 VV AC power supply duplication)
ANT10U-C1E . .

Uit ANT10U-CJ1F Unit for Optical ESB Bus Repeater Module (100 V AC power supply)
ANT10U-J4E . .
ANT10U-CUF Unit for Optical ESB Bus Repeater Module (24 VV DC power supply)

Power supply | PW481-EL] 100 V AC power supply module

module PW484-E] 24/ DC power supply module

Note: Any accessories for maintenance are CSA NI approved products.

TI33Q01J30-01E Oct. 1,2014-00
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Table The List of CSA NI Compliant Products <for FIO> (2/4)

Classifications | Type names Products
SB401-E[] ESB Bus Interface Slave Module
EB501-E] ER bus interface slave module

Bus interface EB511-E] ER bus interface slave module

module ANT502-E] Optical ESB Bus Repeater Slave Module
ANT512-E[] Optical ESB Bus Repeater Slave Module
ANT522-E[] Optical ESB Bus Repeater Slave Module (for Multimode Fiber)
AAI141-CJEC | Analog input module (4 to 20 mA, 16 points, non-insulation)
AAV141-SE] | Analog input module (1 to 5V, 16 points, non-insulation)
AAV142-SE[] | Analog input module (-10 to +10V, 16 points, non-insulation)
AAB141-HEO | Analog input module (1 to 5 V/4 to 20 mA, 16-channel, non-isolated)
AAI841-CJIEC] | Analog I/O module (4 to 20 mA, 8 input points/8 output points, non-insulation)

Analog I/O module
AABBA41-SEL] (1to 59V output 4 to 20 mA, 8 input points/8 output points, non-insulation)
Analog I/0O module (1to 5V /4 to 20 mAinput, 4 to 20 mA output, 8-channel input/

AABBAZ-HEL] 8-charg1;nel output, nf)n-isolated) P P P
AAV542-SE[] | Analog output module (-10 to +10 V, 16 points, non-insulation)
AAI143-CIECT | Analog input module (4 to 20 mA, 16 points, whole insulation)
x:gigggg Analog output module (4 to 20 mA, 16 points, whole insulation)
AAV144-SE[] | Analog input module (-10 to +10 V, 16 points, whole insulation)
AAV544-SE[] | Analog output module (-10 to +10 V, 16 points, whole insulation)
AAT141-SE[0 | Thermocouple/mV input module (16 points, whole insulation)
AAR181-SE] | RTD input module (12 points, whole insulation)

I/0 module AAI135-00EC] | Analog input module (4 to 20 mA, 8 points, individual insulation)
AAI835-CIEC] | Analog I/O module (4 to 20 mA, 4 points input /4 points output, individual insulation)
AAP135-SE[] | Pulse input module (0 to 10 kHz, 8 points, individual insulation)
AAT145-SE[] | Thermocouple/mV input module (16 points, individual insulation)
AAR145-SE[] | RTD/slide rheostat input module (16 points, individual insulation)
ﬁgmg}:ggg Digital input module (32 points, pulse-count function)
ADV551-PE]
ADV551-PF] | Digital output module (32 points, pulse with output function)
1)
ADV141-PE[] | Digital input module (16 points, 100 V AC, pulse-count function)
ADV157-SE] | Digital input module (32 points, for press-tightening terminal only)
ADV557-SE[] | Digital output module (32 points, for press-tightening terminal only)
ADV161-PE] | Digital input module (64 points, pulse-count function)
??)V 561-PEL] Digital output module (64 points, pulse-count function)
ADR541-PE] | Relay output module (16 points, pulse with output function)
ALF111-SE[] Fieldbus (FF-H1) communication module
ATA4D Duplicated press-tightening terminal block for analog
ATT4D Duplicated press-tightening terminal block for thermocouple/mV
ATR8D Duplicated press-tightening terminal block for RTD
ATB5D Duplicated press-tightening terminal block for digital input
ATD5D Duplicated press-tightening terminal block for digital output

Terminal block | ATI3D Duplicated press-tightening terminal block for analog individual insulation
ATA4S Single press-tightening terminal block for analog
ATT4S Single press-tightening terminal block for thermocouple/mV
ATR8S Single press-tightening terminal block for digital RTD
ATB5S Single press-tightening terminal block for digital input
ATD5S Single press-tightening terminal block for digital output

Note: Any accessories for maintenance are CSA NI approved products.

*1:

For the combination of ADV551 and AED5D or A1BD5D, or ADV561 and AED5D or A1BD5D in voltage output mode ( means powering a

external load from AED5D or A1BD5D), the CSA NI field wiring cannot be made.

TI33Q01J30-01E Feb. 1,2015-00
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Table The List of CSA NI Compliant Products <for FIO> (3/4)

Classifications | Type names Products
ATI3S Single press-tightening terminal block for analog individual insulation
ATC4S-50] Press-tightening terminal block for digital (for 100 V AC input)
ATCA4S-70] Press-tightening terminal block for digital (for relay output)
ATC5S Press-tightening terminal block for digital (for ADV157, ADV557)
ATF9S Press-tightening terminal block for fieldbus

Terminal block | ATK4A KS cable interface adapter (for analog)
ATM4A KS cable interface adapter (for MAC2 compatible)
ATV4A KS cable interface adapter (for VM2 compatible)
ATI3A KS cable interface adapter (for AAI135, AAP135)
ATB3A KS cable interface adapter (for AAI835)
ATD5A KS cable interface adapter (for digital)
ﬁEﬁgngE Analog/single, Duplicated terminal board (8 points x 4)
ﬁEﬁjBZgE Analog/single, Duplicated terminal board (16 points x 2 or 8 points x 2)
ﬁ;‘ gﬁjg:gg Terminal Board for Analog (16 points x 1 or 8 points x 1)
QEEBZSE Thermocouple/single, Duplicated terminal board (16 points x 2)
ﬁ] EEB:SE Terminal Board for Thermocouple (16 points x 1)
ﬁEEiB:gE RTD/ slide rheostat single, duplicated terminal board (16 points)
A1BRA4D-0E Terminal Board for RTD input (16 points x 1)

Terminal board A1BR4D-OF
AED5D-0E
AED5D-0F Digital/single, duplicated terminal board (32 points x 2)
*1)
A1BD5D-0E
A1BDS5D-0F Terminal Board for Digital (32 points x 1)
1)
ﬁEng:gE Digital/single, duplicated terminal board (for 100 V AC input)
ﬁEng:;E Digital/single, duplicated terminal board (for relay output)
QEESB:SE Fieldbus/single, duplicated terminal board
MRT Terminal board for RTD
TERT Terminal block for RTD (16 points)
YCB301 ESB Bus Cable
YCB141 ER bus cable

Bus cable YCB311 ER bus extension cable

;;8512;:5 ER bus cable conversion adapter
AKB331 Signal cable (ADV151, between ADV551 and terminal board)
AKB332 Signal cable (between ADV141 and terminal board)
AKB334 Signal cable (between ADR541 and terminal board)

Signal cable AKB335 Signal cable (between AAR145 and AER4D)

(*2) AKB336 Signal cable (between ALF111 and terminal board)

AKB337 Signal cable (ADV161, between ADV561 and terminal board)
KS1 Signal cable (40 - 40 pin)
KS8 Signal cable (50 - 50 pin)

Note: Any accessories for maintenance are CSA NI approved products.
*1: For the combination of ADV551 and AED5D or A1BD5D, or ADV561 and AEDSD or A1BD5D in voltage output mode ( means powering a

external load from AED5D or A1BD5D), the CSA NI field wiring cannot be made..
*2 For CSA Non-Incendive instrumentation, specify the option code “/NL”.
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Table

The List of CSA NI Compliant Products <for FIO> (4/4)

Classifications | Type names Products
EB401-E[] ER bus interface master module

/0 module ANT401-E[] Optical ESB Bus Repeater Master Module
ANT411-EC] Optical ESB Bus Repeater Master Module
ANT421-E] Optical ESB Bus Repeater Master Module (for Multimode Fiber)
hEPTDIE Primary distribution unit (for 100 VV AC input)

Ditribution | AEFTD4E | Primary distribution unit (for 24 V DG input)
ﬁEgg;gj SE Power Supply Bus Unit, Vertical Type
AEPV7D-4CE . .

Distribution AEPV7D-40CIF Power Supply Bus Unit, Vertical Type

unit QEESBZ‘E Secondary distribution unit

Note: Any accessori

es for maintenance are CSA NI approved products.

Table The List of CSA NI Compliant Products <for RIO> (1/2)
Classifications | Type names Products
ANS50-5[11 Node interface unit for RIO bus single (100 V AC power supply)
Node interface | ANS50-5[4 Node interface unit for RIO bus single (24 V DC power supply)
unit ANDS50-511 Node interface unit for RIO bus duplication (100 V AC power supply)
AND50-514 Node interface unit for RIO bus duplication (24 VV DC power supply)

YNT5110-R41

Optical bus repeater (for RIO bus, 100 V AC power supply, for 4 km or less)

Optical bus YNT5110-R44 | Optical bus repeater (for RIO bus, 24 VV DC power supply, for 4 km or less)
repeater YNT521-R11 | Optical bus repeater (for RIO bus, 100 V AC power supply, for 15 km or less)
YNT521-R14 | Optical bus repeater (for RIO bus, 24 V DC power supply, for 15 km or less)
AMN11 Nest for analog 1/0 module
AMN12 High speed type nest for analog 1/0O module
AMN21 Nest for relay I/0O module
Kgsznodule AMN31 Terminal type I/O module nest
AMN32 Connector type /0O module nest
AMN33 Nest for communication module
AMN34 Multiple control analog I/0O module nest
AAM10 Current/Voltage input module
AAM11 Current/Voltage input module
AAM11B Current/Voltage input module
AAM21 mV, thermocouple, RTD input module
AAM21J mV, thermocouple, RTD input module (JIS C1602-1995, C1604-1997 compliant)
APM11 Pulse input module
AAMS50 Current output module
AAM51 Current/Voltage output module
AMM12T Voltage input multiplexer module (terminal type)
AMM12C Voltage input multiplexer module (connector type)
I/O module AMM22M mV input multiplexer module
AMM22T Thermocouple input multiplexer module
AMM22TJ Igrirgﬂgz%uple input multiplexer module (16 points terminal type, JIS C1602-1995
AMM22C mV input multiplexer module (16 points connector type)
AMM32T RTD input multiplexer module (16 points terminal type)
AMM32TJ RTD input multiplexer module (16 points terminal type, JIS C1604-1997 compliant)
AMM32C RTD input multiplexer module (16 points connector type)
AMM32CJ RTD input multiplexer module (16 points connector type, JIS C1604-1997 compliant)
AMM42T Two wired transmitter input multiplexer module
AMMS2T Current output multiplexer module

Note: Accessories for maintenance are CSA NI approved products.

TI33Q01J30-01E Feb. 1,2015-00
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Table The List of CSA NI Compliant Products <for RIO> (2/2)

Classifications | Type names Products
ADM11T Contact input module (16 points, terminal type)
ADM11C Contact input module (16 points, connector type)
ADM12T Contact input module (32 points, terminal type)
ADM12C Contact input module (32 points, connector type)
ADMS1T-1, Contact output module (16 points, terminal type)
ADM51T-2 ’
ﬁgmg] 8:; Contact output module (16 points, connector type)

/0 module ﬁgmgg; Contact output module (32 points, terminal type)
ﬁgmggg; Contact output module (32 points, connector type)
ADM15R Relay input module
ﬁgmgggg Relay output module
ACM11 RS-232C communication module
ACM12 RS-422/RS-485 communication module
ACF11 Fieldbus communication module
AMCS80 Analog 1/0 module for multiple control

Terminal block TE16 Terminal block for 16 points
TE32 Terminal block for 32 points
MCM Terminal board

Terminal board MUB General-purpose terminal board (16 points board)
MUD General-purpose terminal board (32 points board)
MRT Terminal board for RTD

Bus cable YCB121 RIO bus cable
KS1 Signal cable (40-40 pins)

Signal cable KS2 Signal cable (40-40 pins)

*1) KS8 Signal cable (50-50 pins)
KS9 Signal cable (50-50 pins)

Note: Accessories for maintenance are CSA NI approved products.
*1: For CSA Non-Incendive instrumentation, specify the option code “/NL”.
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Parameters of CSA NI Compliant Equipments

FIO

The appropriate 1/0 modules and parameters are as follows.

The appropriate equipments are source devices.

Table FIO Parameters (The Source Devices) (1/2)

Voc | Isc Ca La Vn In Cn Ln
Module name Remarks (*1
u (V) | (mA) | (uF) | (mH) | (V) | (mA) | (uF) | (mH) ™)
Dual — — — — — — — — | (*3)
SB401-EOJ Single — — — — — — — — 3
With terminating resistance
EB501-E] 94| 450| 0.39| 046 12| 45.0| 0.39| 10.0| 50Q
(*2)
EB511-E[J 40| 50.0| 0.019| 0.27 21| 42.0| 0.019| 10.0
Dual — — — — — — — — | (*3)
ANT502-E] Single — — — — — — — — 3
Dual — — — — — _ _ — |3
ANT512-E]
> Single — — — — — — — — | (*3)
Dual — — — — — — — — | (*3)
ANT522-E[] Single — — — — — — — — 3
AAM41-0ED Dual 27.6| 54.0| 0.12 27| 27.6| 24.0| 0.12| 100.0| If two-wired type is set
Single | 27.6| 27.0 0.19 27| 27.6| 24.0| 0.19| 100.0| Iftwo-wired type is set
AAI43-0EC] Dual 255| 26.3| 0.22| 219| 255| 23.0/ 0.22| 100.0| If two-wired type is set
Single | 25.5| 26.3| 0.22| 219| 255| 23.0| 0.22| 100.0| Iftwo-wired type is set
AAI841-C0E] | Dual 276| 54.0| 0.12 27| 27.6| 240| 0.12| 100.0| If two-wired type is set
Input Single | 27.6| 27.0 0.19 27| 27.6| 24.0| 0.19| 100.0| If two-wired type is set
AAI841-00E] | Dual 276| 23.0| 0.12| 19.0f 27.6| 23.0| 0.12| 100.0
Output Single | 27.6| 23.0| 0.19| 19.0| 27.6| 23.0|{ 0.19| 100.0
AAB841-SE] | Dual 276| 23.0| 012| 19.0f 276| 23.0/ 0.12| 100.0
Output Single | 27.6| 23.0| 0.19| 19.0| 27.6| 23.0|{ 0.19| 100.0
AAI543-00E] | Dual 243| 230 0.33| 21.9| 243| 23.0| 0.33| 100.0
AAIS43-LFT | Single | 24.3| 23.0| 0.33| 21.9| 24.3| 23.0| 0.33| 100.0
AAI835-[IE] Dual 310 31.0| 025 154| 31.0| 24.0| 0.25| 100.0| Iftwo-wired transmitter is set
[Style S1, S2]
Input Single 31.0| 310 0.12| 154| 31.0| 24.0| 0.12| 100.0| Iftwo-wired transmitter is set
AAI835-LIEL] | Dual 31.0| 230| 0.15| 40.0| 31.0| 23.0( 0.15| 100.0
[Style S1, S2]
Output Single | 31.0| 23.0| 0.12| 40.0f 31.0f 23.0| 0.12| 100.0
AAI835-C0EC | Dual 26.0| 31.0| 0.25| 154| 26.0| 24.0| 0.25| 100.0| If two-wired transmitter is set
[StyleS3]Input | gingle | 26.0| 31.0| 0.12| 154| 26.0| 24.0| 0.12] 100.0| If two-wired transmitter is set
AAI835-LIEL] | Dual 29.3| 23.0f 0.15| 40.0f 29.3| 23.0/ 0.15| 100.0
[Style S3]
Output Single | 29.3| 23.0| 0.12| 40.0| 29.3| 23.0| 0.12| 100.0
AAI135-00E] | Dual 31.0| 31.0| 0.25| 154| 31.0| 24.0| 0.25| 100.0| If two-wired transmitter is set
[Style S1, 82] Single | 31.0| 31.0| 0.12| 154| 31.0| 24.0| 0.12| 100.0| Iftwo-wired transmitter is set
AAI135-C0EC] | Dual 26.0| 31.0| 0.25| 154| 26.0| 24.0| 0.25| 100.0| If two-wired transmitter is set
[Style S3] Single | 26.0| 31.0| 0.12| 154| 26.0| 24.0| 0.12| 100.0| Iftwo-wired transmitter is set
AAP135-SE[] — — — — — — — — | Non-compliant (*3)
Dual 11.0| 11.7| 0.27| 20.0| 11.0| 11.7| 0.27| 100.0
AAV542-SEL] Single | 11.0| 11.7 04| 200 1.0 117 0.4| 100.0

*1:  Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).

*2: EB401 and EB501 can be connected in parallel each other without any regard for the order.

*3: All wiring shall comply with Canadian Electrical Code Part | and Local Electrical Codes.
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Table FIO Parameters (The Source Devices) (2/2)

Voc | Isc Ca La Vn In Cn Ln
(V) | (mA)| (uF) | (mH) | (V) | (mA) | (uF) | (mH)
Dual 11.8| 12.5| 0.27| 20.0| 11.8| 12.5| 0.27| 100.0

Module name Remarks (*1)

AAV544-SEL] Single | 11.8| 125| 04| 20.0| 11.8| 125 0.4] 100.0
Dual 5.25 1.0 1.0| 20.0| 5.25 1.0 5.0 100.0
AAR181-SEL] Single | 5.25 1.0 1.0 20.0| 5.25 1.0 5.0| 100.0
Dual 5.0 05 1.0 20.0| 1.25| 0.125 1.0| 100.0| RJC input
AAT145-SED] Single 50| 05 1.0 20.0| 1.25| 0.125 1.0| 100.0| RJC input
Dual 16.5| 334 0.3 08| 16.5 5.0 0.3 0.8 | Power supply for RIC
AAT145-SEL] Single | 16.5| 16.7 0.3| 0.8| 16.5 5.0 0.3 0.8 | Power supply for RIC
AAT145-SEC] D.ual 16.5| 33.0 0.3 08| 16.5 4.4 0.3 0.8 Detect!on of unplugged cable
Single | 16.5| 16.5 0.3 0.8| 16.5 2.2 0.3 0.8 | Detection of unplugged cable
Dual 5.0 1.1 1.0| 20.0| 5.0 1.1 1.0| 100.0 | RTD/POT input
AAR145-SEL] Single 5.0 1.1 1.0| 20.0| 5.0 1.1 1.0| 100.0 | RTD/POT input
AAR145-SE[] Dual 26.4| 52.8 0.3 08| 264 4.0 0.3 0.8 | Detection of unplugged cable

Single | 26.4| 26.4 0.3 0.8 264 2.0 0.3 0.8 | Detection of unplugged cable
AAB842-HE[] | Dual 276| 230| 0.12| 19.0| 27.6| 23.0| 0.12| 100.0

Output Single | 27.6| 23.0| 0.19| 19.0| 27.6| 23.0| 0.19| 100.0

ADV151-PEC] | Dual -l -l = =] =] =] =] = : .

ADV151-PFO | Single | — — — — — — — —— Contact input mode (*3)

poviet-pEC foddl | — | — L — 1 — 1 — L — | — | — | Contactinput mode (*3)
Single | — — — — — — — —

ADV551-PEC] | Pual NI field wiring cannot be made (because the combination of
ADV551-PF[] ) this module and terminal boards cannot create current limit | Voltage output mode (*3)
Single | quring supplying energy for NI equipment external wiring).

Dual NI field wiring cannot be made (because the combination of
ADV561-PE[] : this module and terminal boards cannot create current limit | Voltage output mode (*3)
Single | during supplying energy for NI equipment external wiring).
EB401-EC] 94| 450| 039| 046| 12| 450| 039| 10.0 ‘(’)V'(tf‘zt)erm'”at'”g resistance 50
Dual — — — — — — — — | (*3)
ANT401-ECJ -
Single | — — — — — — — — | (*3)
Dual — — — — — — — — 1 (*3)
ANT411-E0] -
Single | — — — — — — — — | (*3)
Dual — — — — — — — — | (*3)
ANT421-ECJ -
Single | — — — — — — — — | (*3)
AEPV7D-1CJE | CN1to| . . . . . . .
AEPV7D-100F | CN7
AEPV7D-4C0E | CN1to| - . . - . . -
AEPV7D-40F | CN7

*1: Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: EB401 and EB501 can be connected in parallel each other without any regard for the order.
*3: All wiring shall comply with Canadian Electrical Code Part | and Local Electrical Codes.
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The appropriate products are load devices which received energy from CSA NI equipments.

Table FIO Parameters (The Load Devices) (1/2)
Module name Vmax (V) | Imax (mA) | Ci(pF) |Li(uH)| Remarks (*1) (mode, terminals)
Dual — — — — (*2)
SB401-EJ Single — — — — 2
EB501-E] 10.0 0.9 pA 8.0 pF 0.1| With terminating resistance 50 Q
EB511-E] 4.0 50.0| 40.0pF 0.3
Dual — — — — | (*2)
ANT502-E] Single — — — — 2
Dual — — — — | (*2)
ANT512-E] Single — — — — 2
Dual — — — — | (*2)
ANT522-E[] Single — — — — 2
Dual 20.0 60.0| 4200 pF 3.6 | If four-wired type is set
AANAT-DED Single 12.0 30.0| 3100 pF 4.8 | If four-wired type is set
Dual 25.5 26.3| 7000 pF 10.0| If four-wired type is set
AAN43-LED Single 255 26.3| 3500 pF 10.0| If four-wired type is set
AAIS41-CIEC] Dual 20.0 60.0| 4200 pF 3.6 | If four-wired type is set
Input Single 12.0 30.0| 3100 pF 4.8 | If four-wired type is set
AAI835-C0E] | Dual 8.2 31.0| 8600 pF 2.0 | If four-wired transmitter is connected
Input Single 8.2 31.0| 5300 pF 4.0 If four-wired transmitter is connected
AAI135-01EC] Dual 8.2 31.0| 8600 pF 2.0 | If four-wired transmitter is connected
Single 8.2 31.0| 5300 pF 4.0 | If four-wired transmitter is connected
Dual 25.0 72.0 2.21 0| If power 24 V DC is supplied
AAPT35-SEL] Single 25.0 36.0 1.1 0| If power 24 V DC is supplied
Dual 25.0 96.0 2.21 0| If power 12V DC is supplied
AAP135-SEL] Single 25.0 48.0 1.11 0| If power 12V DC is supplied
Dual 13.0 26.0 yA 0.057| 0.438
AAV142-SEL] Single 13.0 13.0 yA 0.03| 0.880
Dual 7.5 15.0 yA 0.146 24
AAVI41-SEL] Single 7.5 7.5 pA 0.074 4.8
Dual 30.0 0.28 0.001 10.0
AAV144-SED] Single 30.0 0.14 0.001 10.0
AAB841-SE[] | Dual 7.5 15.0 yA 0.146 2.4
Input Single 7.5 7.5 pA 0.074 4.8
Dual 0.18 0.5 243 2.1
AATT41-SEL] Single 0.18 0.25 243 2.1
Dual 24.0 26.3 0.146 2.4 Currentinput
AAB141-HEL] Single 24.0 26.3 0.074 4.8 | Currentinput
Dual 7.5 15.0 yA 0.146 2.4 | Voltage input
AABT41-HED] Single 7.5 7.5 pA 0.074 4.8 | Voltage input
AAB842-HE[] | Dual 24.0 26.3 0.146 2.4 | Currentinput
Input Single 24.0 26.3 0.074 4.8 | Currentinput
AAB842-HE[] | Dual 7.5 15.0 pA 0.146 2.4 | Voltage input
Input Single 7.5 7.5 PA 0.074 4.8 | Voltage input
ADV157-SE[] | Single 30.0 5.5 0.11 0
ADV151-PE[] | Dual 30.0 11.0 0.001 10.0
ADV151-PFOI | Single 30.0 5.5 0.001 10.0
Dual 30.0 6.7 0.001 10.0
ADV161-PEL] Single 30.0 3.4 0.001 10.0
ADV141-PE] — — — — — Non-compliant (*2)
ADV557-SE[] | Single 26.4 100.0 0.138 0

*1: Without any mode name in the appropriate remarks column, All parameters are valid for any operation mode of the module (type

name).

*2: Al wiring shall comply with Canadian Electrical Code Part | and Local Electrical Codes.
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Table FIO Parameters (The Load Devices) (2/2)

Module name Vmax (V) | Imax (mA) | Ci(uF) |Li(uH)| Remarks (*1) (mode, terminals)
ADV551-PEC] | Dual 26.4 100.0 0.28 10.0 Without surge absorber Contact
ADV551-PF] output mode

Single 26.4 100.0 0.14 10.0| Contact output mode
Dual 26.4 100.0 0.275 0| Contact output mode
ADV561-PEL] Single 26.4 100.0 0.138 0| Contact output mode
Dual 26.4 100.0| 160.0 pF 0| When DC is impressed.
ADR541-PEL] 110.0 14.0| 160.0 pF 0| When DC is impressed.
) Sinale 26.4 100.0 80.0 pF 0| When DC is impressed.
9 110.0 14.0 80.0 pF 0| When DC is impressed.
Dual 5.0 1.0 0.0015 12.6| TC/mV input
AAT145-SEL] Single 5.0 1.0 0.0010 12.6 | TC/mV input
Dual - - - - (*3)
ALF111-SEO] Single . - . - *3)
EB401-E] 10.0 0.9 pA 8.0 pF 0.1| With terminating resistance 50 Q
Dual — — — — | (*2)
ANT401-ET Single — — — — 2
Dual — — — — | (*2)
ANT411-EO Single — — — — 2
Dual — — — — (*2)
ANT421-E0 Single — — — — (2
AEPV7D-100E t(éN1 o . . -
AEPV7D-100F CN7
AEPV7D4E | ONT B B B B
AEPV7D-400F CN7
A1BD5D-CE | 113 — — — — | Ready input (*2)
A1BD5D-LIF 60 20 0 0 Ready input DC

*1: Without any mode name in the appropriate remarks column, All parameters are valid for any operation mode of the module (type

name).
*2:
*3:

Table Cable Parameter
Model Lc (MH/m) Cc (pF/m)

YCB141 0.25 100
YCB301 (*1) — —

YCB311 0.22 85
KS1 1.50 110
KS2 1.50 110
KS8 1.50 110
KS9 1.50 110
AKB331 1.50 110
AKB332 2.20 100
AKB334 2.20 100
AKB335 1.50 110
AKB336 0.67 55
AKB337 1.50 110

All wiring shall comply with Canadian Electrical Code Part | and Local Electrical Codes.
Use a barrier for fieldbus as field wiring terminal for CSA NI (example: KLD2-PR-Ex1.I[EC1).

*1: All wiring shall comply with Canadian Electrical Code Part | and Local Electrical Codes.
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RIO

The list of the appropriate 1/0O modules, electrical transceiver, optical transceiver, and the
parameters are as follows.
The appropriate products are source devices.

Table RIO Parameters (The Source Devices)

Module Voc Isc Ca La Vn In Cn Ln Remarks (*1)
name (V) | (mA) | (pF) | (mH) | (V) | (mA) | (WF) | (mH)

AAMA0 255| 350| 020 40| 255| 220| 020] 100.0

AAMAT 255| 600| 027 50| 255| 220| 027] 100.0

AAMI1B | 255| 600| 027| 50| 255| 220| 027| 1000

vzt 30| 15| 100| 200/ 15| 10| 1.00| 100.0| RTDinput
APM11 264| 400| 015| 20| 264| 350| 0.5 500

AAM50 255| 215| 020 20| 255| 215| 020] 100.0

AAM51 255| 215| 020] 40| 255| 215| 020] 100.0| Currentinputmode
AAM51 103| 600| 020] 40| 103| 100| 020] 100.0| Voltage mode
AMC80 255| 215| 020 16| 255| 215| 020] 100.0| Currentoutput
AMC80 140| 04| 100| 200| 140| 01| 1.00| 100.0| Voltage input
AMM12 40| 01| 100| 200| 140| 04| 1.00| 1000

Ao, | 140 01| 100 200| 140/ 01| 1.00| 100.0| TC/Vinput
ﬁmmgé 60| 15| 100 200/ 15| 15| 1.00| 100.0| RTDinput
AMM42 | 245| 600| 027 08| 245| 220| 027| 100.0

AMM52 | 255| 215| 027]| 16| 255| 215| 027| 100.0

ADM11

fraevin 60| 200 100/ 100/ 60| 200/ 1.00| 100.0

ﬁgmg; Non-compliant (because energy is not supplied to NI equipment external wiring).

ADM15R | 255| 85| 020] 20| 255] 85 0.20] 100.0]

ADM55R | Non-compliant (because energy is not supplied to NI equipment external wiring).

ACM11 22.0 40.0 0.05 0.5| 19.5 15.0 0.10 10.0| Vinput

ACM12 4.7 67.0 1.00 08| 47 40.0 1.00 10.0

ACF11 20.0| 150.0 0.18 0.1| 20.0 80.0 0.18 5.0

RB401 13.0| 140.0 0.27 10.0| 5.0 90.0 1.00 1.0| With terminating resistance 107 Q (*2)
AIP511 13.0( 140.0 0.27 10.0| 5.0 90.0 1.00 1.0

AIP512 13.0( 140.0 0.27 10.0| 5.0 90.0 1.00 1.0

AIP581 13.0| 140.0 0.27 10.0| 5.0 90.0 1.00 1.0

*1: Without any mode name in the appropriate remarks column, All parameters are valid for any operation mode of the module (type name).
*2: RB401, AIP511, AIP512, and AIP581 can be connected in parallel each other without any regard for the order.
Those can be connected, up to a maximum of 9 products, and their cables can be extended, up to a maximum of 750 m.
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The appropriate products are load devices which received energy from CSA NI equipments.

Table RIO Parameters (The Load Devices)

Module | Vmax (v) | imax(mA) | Ci(uF) | Li(uH) Remarks (*1)
AAM10 11.0 40.0 0.015 10.0| Currentinput mode, B-C
AAM10 30.0 1.0 0.015 10.0| Voltage input mode, B-C
AAM11 11.0 40.0 0.015 10.0| Currentinput mode, B-C
AAM11 30.0 1.0 0.015 10.0| Voltage input mode, B-C
AAM11B 11.0 40.0 0.015 10.0| Currentinput mode, B-C
AAM11B 30.0 1.0 0.015 10.0| Voltage input mode, B-C
AAM21 .
AAM21J 4.0 1.0 0.150 10.0| TC/mV input mode, B-C
APM11 26.4 24.0 0.010 10.0| Contact input mode, B-C
AMCB80 30.0 1.0 0.001 10.0| Voltage input
AMM12 30.0 1.0 0.010 10.0| Voltage input mode
AMM22 .
AMM22. 4.0 1.0 0.010 10.0| TC/mV input mode
AMM32 .
AMM32J 5.2 1.1 0.010 10.0| RTD input mode
oy 25.0 10 0.001 100.0| Contact input mode, A-B
ADM51 .
ADM52 30.0 100.0 0.001 10.0| Transistor contact mode

25.0 100.0 0.001 10.0
ADM55R 1300 120 0.001 10.0 Relay output mode
ACM11 15.0 5.0 0.010 100.0
ACM12 14.0 5.0 0.010 100.0
RB401 20.0 80.0 0.001 8.0 mH
AlP511 20.0 70.0 0.001 8.0 mH - . .
AIP512 20.0 80.0 0.001 8.0 mH Terminating resistance (107 Q) (*2)
AIP581 20.0 80.0 0.001 8.0 mH

*1: Without any mode name in the appropriate remarks column, All parameters are valid for any operation mode of the module (type

name).

*2: RB401, AIP511, AIP512, and AIP581 can be connected in parallel each other without any regard for the order.

Those can be connected, up to a maximum of 9 products, and their cables can be extended, up to a maximum of 750 m.

Table Cable Parameters
Model Lc (uH/m) Cc (pF/m)
YCB121 0.92 85
KS1 1.50 110
KS2 1.50 110
KS8 1.50 110
KS9 1.50 110

TI33Q01J30-01E
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Appendix 1.2 Lists of FM NI Compliant Products

and FM NI Parameters
The List of FM NI Compliant Products

Table

The List of FM NI Compliant Products (1/3)

Classifications

Type names

Products

AFV10S-SCI1CE1
AFV10S-SCIOF1 (*1)

Field Control Unit (for Vnet/IP)

AFV10D-S410E1

Duplexed Field Control Unit (for Vnet/IP)

Field control AFV10D-S4100F1 (*1)

unit AFV30S-S[1CEA ’ .
AFV30S-SCICF1 (*1) Field Control Unit (for Vnet/IP)
AFV30D-S410E1 ) .
AFV30D-S410IF1 (*1) Duplexed Field Control Unit (for Vnet/IP)
ANB10S-00E
ANB10S-0JOIF Node Unit for Single ESB Bus
ANB10S-0J0G
ANB10D-4JE
ANB10D-4LIF Node Unit for Dual-Redundant ESB Bus
ANB10D-40G
ﬁ“gng:ggg Node Unit for Single ESB Bus with Optical Repeater

Node unit QHEEB:SEE Node Unit for Dual-Redundant ESB Bus with Optical Repeater
ANR10S-OCE . .
ANR10S-CICF Node Unit for Single ER Bus
ANR10D-4JE ,
ANR10D-4CF Node Unit for Dual-Redundant ER Bus
ANR1S-0IOIE . .
ANR11S-000F Node Unit for Single ER Bus
ANR11D-40E .
ANR11D-40F Node Unit for Dual-Redundant ER Bus

. ANT10U-OOE . .

Unit ANTA0U-CICIF Unit for Optical ESB Bus Repeater Module
AW810D-A2J0CIE . -

Router AWS10D-A210CIF Wide Area Communication Router

Processor CP451-EJ Processor module

module CP461-E0J Processor module

Communication L

module VI1461-2E[] Communication module
PW441-E] 100 V AC power supply module
PW442-E[] 200 V AC power supply module

Power supply | PW444-E[] 24\ DC power supply module

module PW481-E] 100 V AC power supply module
PW482-EL[] (*2) 220V AC power supply module
PW484-E[] 24V DC power supply module
SB401-E[J ESB bus interface slave module
EB501-E0 ER bus interface slave module

Bus interface EB511-E] ER bus interface slave module

module ANT502-E0] Optical ESB Bus Repeater Slave Module
ANT512-E[] Optical ESB Bus Repeater Slave Module
ANT522-E[] Optical ESB Bus Repeater Slave Module (for Multimode Fiber)

Note: Any accessories for maintenance are FM NI approved products.

*1:  AFV30S/AFV30D and AFV10S/AFV10D (FCU for Vnet/IP) requires L2 switch to connect to a network.
For L2 switch, select and use one that can be installed at Class |, Division 2 area and conforms to FM NI or UL1604.
*2: The AC mains circuit (220-240 V AC) supplying power to 220-240 V AC power supplies must be supplied by a Neutral-Referenced Supply

Circuit.
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Table The List of FM NI Compliant Products (2/3)

Classifications Type names Products
AAI143-CIEC] Analog input module (4 to 20 mA, 16 points, whole insulation)
AAI543-C0EO . . .
AAI543-0F 0] Analog output module (4 to 20 mA, 16 points, whole insulation)
AAV144-SE[] Analog input module (-10 to +10 V, 16 points, whole insulation)
AAV544-SE[] Analog output module (-10 to +10 V, 16 points, whole insulation)
AAI135-[1E[] Analog input module (4 to 20 mA, 8 points, individual insulation)

Analog I/0 module (4 to 20 mA, 4 points input /4 points output, individual

I insulation)
AAP135-SE[] Pulse input module (0 to 10 kHz, 8 points, individual insulation)
AAT145-SE] Thermocouple/mV input module (16 points, individual insulation)
AAR145-SE[] RTD/slide rheostat input module (16 points, individual insulation)

I/0 module ADV151-PE] N ) .
ADV151-PFC] Digital input module (32 points, pulse-count function)
ADV551-PEC] - . . .
ADV551-PFL] Digital output module (32 points, pulse with output function)
ADV161-PEC] Digital input module (64 points, pulse-count function)
ADV561-PE[] Digital output module (64 points, pulse-count function)
ALR111-SE[J RS-232C communication module (2-port, 1200 bps to 115.2 kbps)
ALR121-SE[] Ebsp—:)ZZ/RS-485 serial communication module (2-port, 1200 bps to 115.2
ALE111-SE[J Ethernet communication module
ALF111-SEL] Foundation Fieldbus (FF-H1) communication module
ADCVO01 Dummy cover
ATA4S Single press-tightening terminal block for analog
ATB5S Single press-tightening terminal block for digital input
ATD5S Single press-tightening terminal block for digital output
ATI3S Single press-tightening terminal block for analog individual insulation
ATF9S Press-tightening terminal block for Foundation Fieldbus
ATA4D Duplicated press-tightening terminal block for analog

Terminal block | ATB5D Duplicated press-tightening terminal block for digital input
ATD5D Duplicated press-tightening terminal block for digital output
ATI3D Duplicated press-tightening terminal block for analog individual insulation
ATKAA KS cable interface adapter (for analog)
ATI3A KS cable interface adapter (for AAI135, AAP135)
ATB3A KS cable interface adapter (for AAI835)
ATD5SA KS cable interface adapter (for digital)
AEA3D-0E . . . .
AEA3D-OF Analog/single, Duplicated terminal board (8 points x 4)
AEA4D-0E . . . . .
AEA4D-OF Analog/single, Duplicated terminal board (16 points x 2 or 8 points x 2)
ﬁ] Eﬁjg:gg Terminal Board for Analog (16 points x 1 or 8 points x 1)
AET4D-0E . . . .
AET4D-OF Thermocouple/single, Duplicated terminal board (16 points x 2)

Terminal board ﬁ] Bﬁgzgg Terminal Board for Tehrmocouple (16 points x 1)
AER4D-0E . . . . .
AER4D-OF RTD/ slide rheostat single, duplicated terminal board (16 points)
ﬁ:} BEiB:gE Terminal Board for RTD input (16 points x 1)
AED5D-0E . . . .
AED5D-OF Digital/single, duplicated terminal board (32 points x 2)
m gggg:gE Terminal Board for Digital (32 points x 1)

Note: Any accessories for maintenance are FM NI approved products.
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Table The List of FM NI Compliant Products (3/3)

Classifications Type names Products

Terminal board QEESBZ&E Fieldbus/single, duplicated terminal board
YCB301 ESB bus cable
YCB141 ER bus cable

Bus cable YCB311 ER bus extension cable
¥g312;5 ER bus cable conversion adaptor
YCB138 Fieldbus terminator
AKB331 Signal cable (between ADV151, ADV551 and terminal board)
AKB335 Signal cable (for connection between AAR145 and AER4D)
AKB336 Signal cable (between ALF111 and terminal board)
AKB337 Signal cable (between ADV161, ADV561 and terminal board)
KS1 Signal cable
AKB131 RS-232C cable(for connection between ALR111and Modem)

Signal cable AKB132 RS-232C cable(for connection between ALR111and RS-232C Device)
AKB133 RS-232C cable(for connection between ALR111and FA-M3)
AKB134 RS-232C cable(for connection between ALR111and RS-232C Device)
AKB135 RS-232C cable(for connection between ALR111 and Modem)
AKB136 RS-232C cable(for connection between ALR111 and RS-232C Device)
AKB161 RS-422/RS-485 cable (for connection between ACM12 and FA500)
AKB162 RS-422/RS-485 cable (for connection between ACM12 and YS)
EB401-EC] ER bus interface master module
EB402-E[] ER bus interface master module
EC401-EO ESB bus coupler module

I/O module EC402-E ESB Bus Coupler Module
ANT401-E0] Optical ESB Bus Repeater Master Module
ANT411-E0] Optical ESB Bus Repeater Master Module
ANT421-EJ Optical ESB Bus Repeater Master Module (for Multimode Fiber)
QEE;B:EE Primary distribution unit

Erl]?ttnbutlon ﬁEE&;B:SSE Power Supply Bus Unit, Vertical Type
ﬁgﬁggjg Secondary distribution unit

Note: Any accessories for maintenance are FM NI approved products.
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Parameters of FM NI Compliant Equipments

The table below shows the list of source devices for FM NI equipments.

Table FIO Parameters (The Source Devices) (1/2)

Module name Voc (V) | Isc (mA) | Ca (pF) | La(mH) Remarks (*1)
AFV10S-SO10E1 *
AFV10S-sC1CF1 | M1 — — — — |
AFV10D-S4100E1 -
AFV10D-S4100F1 ™1 T T B B (2)
AFV30S-SO1CE1 *
AFV30S-SC1MCF1 TV B T B B (2)
AFV30D-S4101E1 *
AFV30D-S4100F1 TV B T T B (2)
AWB810D-A2J0CIE _ . - _ _ *2)
AWB810D-A2[J0IF
R t — — — —
CP451-EL] edundan (*2)
Single — — — —
R J— — — —
CP461-EC] edundant (*2)
Single — — — —
V1461-2E] Redundant — — — — (*2)
SB401-EC] Redundant | — = = — "2
Single — — — —
Redundant 9.4 45.0 0.39 0.46] ., . . .
EB501-E] Single 94 250 039 0.46 With terminator resister 50Q
EB511-EC] Redundant | — — — — 2
Single — — — —
ANT502-EC] Redundant | — — — — 2
Single — — — —
R J— — J— J—
ANT512-EL] edundant (*2)
Single — — — —
R — — — —
ANT522-EC] edundant (*2)
Single — — — —
Redundant 25.5 24.4 0.19 10.0 . o
AAI143-CEC Single 255 o4 4 019 10.0 2-wire transmitter input
AAI543-CEC] Redundant 24.3 23.0 0.19 10.0
AAI543-00FO Single 24.3 23.0 0.19 10.0
Redundant 11.8 12.5 0.27 20.0
AAV544-SED] Single 11.8 12.5 0.4 20.0
Redundant 29.3 31.0 0.12 10.0 . o
AAIM35-LIEL] Single 293 310 012 10.0 2-wire transmitter input
Redundant 29.3 31.0 0.12 10.0 . o
AAI835-LIEL] Input Single 293 310 012 10.0 2-wire transmitter input
Redundant 29.3 23.0 0.12 10.0
AAIB3S-LEL Output = 1 293 23.0 0.12 10.0
AAP135-SEC] Redundant | — — — — 2
Single — — — —
Redundant 5.0 0.5 1.0 20.0 .
Single 5.0 05 1.0 200| RJCinput
Redundant 16.5 334 0.3 0.8
AAT145-SEL] Single 165 16.7 03 08 Power supply for RIC
Redundant 16.5 33.0 0.3 0.8 . '
Single 165 16.5 03 08 Cable coming out detection

*1:  Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: Wirings must comply with NEC (National Electrical Code: ANSI/NFPA-70) or the regulations of the relevant country.
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Table FIO Parameters (The Source Devices) (2/2)

Module name Voc (V) | Isc (mA) | Ca (pF) | La (mH) Remarks (*1)
Rfedundant 5.0 1.1 1.0 20.0 RTD/POT input
AAR145-SEL] Single 5.0 1.1 1.0 20.0
Redundant 26.4 528 0.3 08 Cable coming out detection
Single 26.4 26.4 03 08 9
ADV151-PEC] Redundant — — — — . .
ADV151-PFL] Single — — — — Contact input mode (*2)
ADV551-PE] Redundant — — — — .
ADV551-PFL] Single — — — — Voltage output mode(*2)
Redundant — — — — .
ADV161-PE] . Contact input mode(*2)
Single — — — —
ADV561-PEC] Redundant - - - — | Voltage output mode(*2)
Single — — — —
ALR111-SEC] Redundant | — — — — 12
Single — — — —
ALR121-SEC] Redundant — - - — 2
Single — — — —
R — — — —
ALE111-SEC] edundant *2)
Single — — — —
ALF111-SEC] Redundant | — — — — (2
Single — — — —
Redundant 9.4 45.0 0.39 0.46 . . .
EB401-E[] Single 94 250 039 046 With terminator resister 50Q
EB402-E0] Redundant | — — — — 1 (2)
Single — — — —
EC401-EL] Redundant | — — — — (2
Single — — — —
EC402-E[] Redundant | — — = — "2
Single — — — —
R — — _ _
ANT401-EC] edundant (*2)
Single — — — —
R — — — —
ANT411-EC] edundant (*2)
Single — — — —
ANT421-E0] Redundant | — — — — (2
Single — — — —
AEP7D-CIE CN1to . . . . *2)
AEP7D-CIF CN14
AEPV7D-CCE -
AEPv7D-OCF | ONTOCN7 | — - - — |2
AEP9D-4E CN1to . . . . *2)
AEP9D-4F CN18

*1: Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: Wirings must comply with NEC (National Electrical Code: ANSI/NFPA-70) or the regulations of the relevant country.
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The table below shows the list of load devices receive energy from FM NI equipments.

Table FIO Parameters (The Load Devices) (1/2)
Vmax Imax Ci Li
Module name Remarks (*1
V) | mA) | @F) | (uH) t
AFV10S-SC1LE1 «
AFV10S-SCHOF1 | TM2 _ _ _ — ("2)
AFV10D-S41CE1 .
AFV10D-S410F1 | TM2 - - - — |2
AFV30S-S1E1 "
AFV30S-STHOF1 | TM2 - - - — |2
AFV30D-S41JE1 "
AFV30D-S4100F1 | M2 _ _ _ _ ("2)
AW810D-A2[10CIE a . o . o *2)
AW810D-A2[J0CIF
CP451-E0] Redundant | — — — — "2
Single — — — —
CP461-EC] Redundant | — — — — "2
Single — — — —
V1461-2E0] Redundant — — — — (*2)
PW441-E[] Redundant — — — — (*2)
PW442-E[] Redundant — — — — (*2)
PWA444-E[] Redundant — — — — (*2)
PW481-EC] Redundant | — — = — "2
Single — — — —
PW482-E] Redundant | — — — — 2
Single — — — —
R J— J— J— J—
PW484-EL] edundant (*2)
Single — — — —
R J— J— J— _
SB401-EL] edundant (*2)
Single — — — —
Redundant 10.0 0.9 A 8.0 pF 0.1 . . .
EB501-E] Single 100 0.9 A 8.0 pF 01 With terminator resister 50Q
EB511-EC] Redundant | — - — — "2
Single — — — —
ANT502-E] Redundant | — — — — "2
Single — — — —
ANT512-EC] Redundant | — — — — "2
Single — — — —
ANT522-EC] Redundant | — — — — (2
Single — — — —
Redundant 25.5 26.3| 7000 pF 10.0 . o
AAIM43-C0EC Single 255 263 3500 pF 10.0 4-wire transmitter input
Redundant 30.0 0.28 0.001 10.0 | When power is turned on,
AAV144-SEL] Single 30.0 0.14 0.001 10.0| Rin=1MQ or more (*3)
Redundant 24.0 31.0| 5000 pF 10.0 . Y
AAI135-00EQ] Single 240 31.0| 5000 pF 10.0 4-wire transmitter input
AAI835-E] Redundant 24.0 31.0| 5000 pF 10.0 . .
Input Single 24.0 31.0| 5000 pF 10.0| 4Wire transmitter input
Redundant 26.4 30.0| 5000 pF 10.0
AAPT35-SEL] Single 26.4 30.0| 5000 pF 10.0
Redundant 5.0 1.0 0.0015 12.6 .
AAT145-SE[] Single 50 10 0.001 126 TC/mV input

*1: Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: Wirings must comply with NEC (National Electrical Code: ANSI/NFPA-70) or the regulations of the relevant country.
*3: Since the parameters such as Imax are calculated according to the internal impedance (Imax=Vmax/Rin), the case of Isc < Imax in “How to
compare parameters” in “3.1.2 FM Non-Incendiv “ is omissible.
Make sure that the target equipment can be connected with this module has Rin : internal impedance described in remarks column.

TI33Q01J30-01E

Oct. 1,2014-00



Appendix 1 Lists of NI Compliant Products and NI ParametersApp.1 -18

Table FIO Parameters (The Load Devices) (2/2)

Vmax Imax Ci Li
Modul R ks (*1
odule name V) (mA) (uF) (WH) emarks (*1)
ADV151-PEC] Redundant 30.0 11.0 0.001 10.0 . . .
ADV151-PF[] Single 300 55 0.001 10.0 Voltage input mode, Rin = 5.6 kQ (*3)
ADV551-PEL] Redundant 26.4 100.0 0.28 10.0 ON/OFF status output mode, Without
ADV551-PEL] surge absorber
Single 26.4 100.0 0.14 10.0 | ON/OFF status output mode
Redundant 30.0 6.7 0.001 10.0 . I -
ADV161-PE] Single 300 34 0.001 10.0 Voltage input mode, Rin = 9.1 kQ (*3)
Redundant 26.4 100.0 0.275 0
ADV561-PEL] Single 6.4 100.0 0138 0 ON/OFF status output mode
ALR111-SEO) Redundant | — — — — 12
Single — — — —
ALR121-SEC] Redundant | — — — — 12
Single — — — —
ALE111-SEC] Redundant - - - — (2
Single — — — —
R — _ _ _
ALF111-SEC] edundant (*2)
Single — — — —
Redundant 10.0 0.9 A 8.0 pF 0.1 . . .
EB401-E] Single 10.0 0.9 uA 8.0 pF 01 With terminator resister 50 Q
EB402-EC] Redundant | — — — — (2)
Single — — — —
EC401-EC] Redundant | — — — —1 (2)
Single — — — —
EC402-EL] Redundant | — — — — (2
Single — — — —
ANT401-E0] Redundant | — — — — (2
Single — — — —
ANT411-EC] Redundant | — — = — "2
Single — — — —
R — — — —
ANT421-EC] edundant (*2)
Single — — — —
AEP7D-LIE *
AEP7D-CF TM1,TM2 — — — — [ (2
AEPV7D-0OE .
AEpv7D-OCF | ™ — — — — |2
AEP9D-4E *
AEP9D-4F T™M1,TM2 — — — — |2
A1BD5D-CE M3 — — — — Ready input(*2)
A1BD5D-LF 60 20 0 0 Ready input DC

*1:  Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: Wirings must comply with NEC (National Electrical Code: ANSI/NFPA-70) or the regulations of the relevant country.
*3: Since the parameters such as Imax are calculated according to the internal impedance (Imax=Vmax/Rin), the case of Isc < Imax in “How to
compare parameters” in “3.1.2 FM Non-Incendiv “ is omissible.
Make sure that the target equipment can be connected with this module has Rin : internal impedance described in remarks column.
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Table Cable Parawmeters

Module Lc (uH/m) Cc (pF/m) Remark (*1)
YCB301 — — (*2)
YCB141 0.25 100.0
YCB311 0.22 85.0
KS1 1.5 110.0
AKB331 1.5 110.0
AKB335 1.5 110.0
AKB336 0.67 55.0
AKB337 1.5 110.0
AKB131 — — (*2)
AKB132 — — (*2)
AKB133 — — (*2)
AKB134 — — (*2)
AKB135 — — (*2)
AKB136 — — (*2)
AKB161 — — (*2)
AKB162 — — (*2)

*1: Without any mode name in the appropriate remarks column, these parameters are valid for any operation mode of the module (type name).
*2: Wirings must comply with NEC (National Electrical Code: ANSI/NFPA-70) or the regulations of the relevant country.
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Appendix 2. Lists of Type “n” Compliant

Appendix 2.1

Table

Product

The List of ATEX Type “n”

Compliant Products

The List of ATEX Type “n” Compliant Products (1/4)

Classifications

Type names

Products

AFV10S-SCM4E1
AFV10S-SO14F1

(*1)

Field Control Unit (for Vnet/IP) (24 V DC power supply)

AFV10D-S414E1
AFV10D-S414F1

Duplexed Field Control Unit (for Vnet/IP) (24 V DC power supply
duplication)

Field control (*1)
unit AFV30S-S[14E1
AFV30S-S[14F1 Field Control Unit (for Vnet/IP) (24 V DC power supply)
(*1)
AFV30D-S414E1 Duplexed Field Control Unit (for Vnet/IP) (24 VV DC power supply
AFV30D-S414F1 S
(*1 ) dupllcatlon)
ANB10S-[4E
ANB10S-[J4F Node Unit for Single ESB Bus (24 VV DC power supply)
ANB10S-[14G
ﬁmg]ggjﬁ:g Node Unit for Dual-Redundant ESB Bus (24 VV DC power supply
ANB10D-44G duplication)
ANB11S-[4E Node Unit for Single ESB Bus with Optical Repeater (24 VV DC power
ANB11S-[4F supply)
. ANB11D-[4E Node Unit for Dual-Redundant ESB Bus with Optical Repeater
Node unit ANB11D-[4F (24 V DC power supply duplication)
ANR10S-4E . .
ANR10S-[4F Node unit for ER bus single (24 V DC power supply)
ANR10D-44E . o _
ANR10D-44F Node unit for ER bus duplication (24 V DC power supply duplication)
ANR11S-[J4E . .
ANR11S-0J4F Node Unit for Single ER Bus (24 V DC power supply)
ANR11D-44E . I
ANR11D-44F Node Unit for Dual-Redundant ER Bus (24 VV DC power supply duplication)
. ANT10U-[J4E . .
Unit ANT10U-C4F Unit for Optical ESB Bus Repeater Module (24 V DC power supply)
Base plate A2BN5D-OC100 (*2) Base plate for barrier
AW810D-A2J04E . I
Router AW810D-A2[104F Wide Area Communication Router
Processor CP451-E[T Processor module
module CP461-E0] Processor module
Communication _—
module VI461-2E0] Communication module
Power supply | PW444-E[]
module PW484-EL] 24\ DC power supply module

Note: Any accessories for maintenance are Type “n” compliant products.

*1: AFV30S/AFV30D and AFV10S/AFV10D (FCU for Vnet/IP) requires L2 switch to connect to a network. For L2 switch, select and use one
that can be installed at Zone 2 area and conforms to type “n”.

*2: A2BN5D cannot be installed in the hazardous area until A2ZZN5DC (a set of A2BN5D, I/0 modules, and 1.S. Barriers) is duly certified for the
use in the hazardous area.
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Table The List of ATEX Type “n” Compliant Products (2/4)
Classifications Type names Products
SB401-E0J ESB bus interface slave module
EB501-E] ER bus interface slave module
Bus Interface EB511-E] ER bus interface slave module
module ANT502-EO] Optical ESB Bus Repeater Slave Module
ANT512-E[] Optical ESB Bus Repeater Slave Module
ANT522-E[] Optical ESB Bus Repeater Slave Module (for Multimode Fiber)
AAI141-CEC] Analog input module (4 to 20 mA, 16 points, non-insulation)
AAI135-C0EC] Analog input module (4 to 20 mA, 8 points, individual insulation)
AAV141-SE[] Analog input module (1 to 5V, 16 points, non-insulation)
AAV142-SE[] Analog input module (-10 to +10 V, 16 points, non-insulation)
AAB141-HEO Analog input module (1to 5V /4 to 20 mA, 16-channel, non-isolated)
Analog I/O module (4 to 20 mA, 8 points input/4 points output,
AAIBAT-LIEL] non-insulation)
Analog I/0 module (1 to 5 V input, 4 to 20 mA output, 8 points input/ 8
AABBA41-SEL] points output, non-insulation)
Analog 1/0 module (1to 5V /4 to 20 mAinput, 4 to 20 mA output,
AABB42-HEL] 8-channel input / 8-channel output, non-isolated)
Analog I/0O module
AAlB35>-LIEL] (4 to 20mA, 4 points input/4 points output, individual insulation)
AAV542-SE[] Analog output module (-10 to +10V, 16 points, non-insulation)
AAT141-SEO] Thermocouple/mV input module (16 points, whole insulation)
AAR181-SE[] RTD input module (12 points, whole insulation)
AAT145-SE] Thermocouple/mV input module (16 points, individual insulation)
AAR145-SE[] RTD/slide rheostat input module (16 points, individual insulation)
/O modul AAP135-SE[] Pulse input module (0 to 10 kHz, 8 points, individual insulation)
odule AAI143-CEC] Analog input module (4 to 20 mA, 16 points, whole insulation)
AAI543-C0EO] . . .
AAI543-CF ] Analog output module (4 to 20 mA, 16 points, whole insulation)
AAV144-SE[] Analog input module (-10 to +10V, 16 points, whole insulation)
AAV544-SE[] Analog output module (-10 to +10V, 16 points, whole insulation)
ADV157-SE[] Digital input module (32 points, for press-tightening terminal only)
ADV151-CJEO o . . .
ADVA151-0JFC] Digital input module (32 points, with pulse-count function)
ADV161-PE] Digital input module (64 points, with pulse-count function)
ADV557-SE[] Digital output module (32 points, for press-tightening terminal only)
ADV551-PEC] - . . . .
ADV551-PFC] Digital output module (32 points, with pulse width output function)
ADV561-PE] Digital output module (64 points, with pulse-count function)
ALR111-SE] RS-232C communication module (2-port, 1200 bps to 115.2 kbps)
ALR121-SE[] EbSp-:f)ZZ/RSASS serial communication module (2-port, 1200 bps to 115.2
ALE111-SEJ Ethernet communication module
ALF111-SE[] Foundation Fieldbus (FF-H1) communication module
ADCVO01 Dummy cover

Note: For type names without the basic specification code in the table above, any products with basic specification codes are Type “n” compliant

products. Also any accessories for maintenance are Type “n” compliant products.
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Table The List of ATEX Type “n” Compliant Products (3/4)

Classifications Type names Products
ATA4D Duplicated press-tightening terminal block for analog
ATT4D Duplicated press-tightening terminal block for thermocouple/mV
ATR8D Duplicated press-tightening terminal block for RTD
ATB5D Duplicated press-tightening terminal block for digital input
ATDS5D Duplicated press-tightening terminal block for digital output
ATI3D Duplicated press-tightening terminal block for analog individual insulation

. ATA4S Single press-tightening terminal block for analog

Terminal block ATT4S Single press-tightening terminal block for thermocouple/mV
ATR8S Single press-tightening terminal block for RTD
ATB5S Single press-tightening terminal block for digital input
ATD5S Single press-tightening terminal block for digital output
ATI3S Single press-tightening terminal block for analog individual insulation
ATC5S Press-tightening terminal block for digital (for ADV157, ADV557)
ATF9S Press-tightening terminal block for Foundation Fieldbus
ATK4A KS cable interface adaptor (for analog)
ATI3A KS cable interface adaptor (for AAI135, AAP135)
ATB3A KS cable interface adaptor (for AAI835)
ATD5A KS cable interface adaptor (for digital)
ATM4A KS cable interface adaptor (for MAC2 compatible)
ATV4AA KS cable interface adaptor (for VM2 compatible)
AEA3D-0E . . . .
AEA3D-OF Analog/single, duplicated terminal board (8 points x 4)
AEA4D-OE . . . . .
AEA4D-OF Analog/single, duplicated terminal board (16 points x 2, or 8 points x 2)
A1BA4D-0E . . .
A1BA4D-OF Terminal Board for Analog (16 points x 1, or 8 points x 1)
AET4D-0E . . . .

Thermocouple/single, duplicated terminal board (16 points x 2

Terminal board | AET4D-OF P 9 P (i6p )
A1BT4D-0E . .
A1BT4D-OF Terminal Board for Thermocouple (16 points x 1)
ﬁEggBZgE Digital/single, duplicated terminal board (32 points)
A1BD5D-0E . . .
A1BD5D-OF Terminal Board for Digital (32 points x 1)
AECA4D-7E o . .
AECAD-7F Digital/single, duplicated terminal board (for relay output)
AEF9D-0E . . . .
AEF9D-0F Fieldbus single, duplicated terminal board
AER4D-0E . . .
AER4D-OF RTD/single, duplicated terminal board
A1BR4D-0E . . .
A1BRAD-OF Terminal Board for RTD input (16 points x 1)
YCB301 ESB bus cable
YCB141 ER bus cable

Bus cable (*1) iggﬂ 17 - ER bus extension cable

YCB147-F ER bus cable conversion adaptor
YCB138 Fieldbus terminator

Note: For type names without the basic specification code in the table above, any products with basic specification codes are Type “n” compliant
products. Also any accessories for maintenance are Type “n” compliant products.

*1:  The self-declaration of Type “n” is not applicable for cables.
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Table The List of ATEX Type “n” Compliant Products (4/4)

Classifications Type names Products
AKB331 Signal cable (between ADV151, ADV551 and terminal board)
AKB335 Signal cable (for connection between AAR145 and AER4D)
AKB336 Signal cable (between ALF111 and terminal board)
AKB337 Signal cable (between ADV161, ADV561 and terminal board)
KS1 Signal cable

. AKB131 RS-232C cable (for connection between ALR111and Modem)

ﬁ'f)”a' cable  MAKB132 RS-232C cable (for connection between ALR111and RS-232C Device)
AKB133 RS-232C cable (for connection between ALR111and FA-M3)
AKB134 RS-232C cable (for connection between ALR111and RS-232C Device)
AKB135 RS-232C cable (for connection between ALR111 and Modem)
AKB136 RS-232C cable (for connection between ALR111 and RS-232C Device)
AKB161 RS-422/RS-485 cable (for connection between ACM12 and FA500)
AKB162 RS-422/RS-485 cable (for connection between ACM12 and YS)
EB401-E0J ER bus interface master module
EB402-E[] ER bus interface master module

I/0 module EC401-EO] ESB bus coupler module
ECA402-E] ESB bus coupler module
ANT401-E] Optical ESB Bus Repeater Master Module

/O module ANT411-EO Optical ESB Bus Repeater Master Module
ANT421-E[] Optical ESB Bus Repeater Master Module (for Multimode Fiber)
NEPTDaE Primary distribution unit (for 24 V DC input)

Erlitt ribtion ﬁEEgZngE Power Supply Bus Unit, Vertical Type
ﬁgﬁggjg Secondary distribution unit

Note: For type names without the basic specification code in the table above, any products with basic specification codes are Type “n” compliant
products. Also any accessories for maintenance are Type “n” compliant products.

*1: The self-declaration of Type “n” is not applicable for cables.

Appendix 2.2 The List of IECEx Type “n”
Compliant Products

Table The List of IECEx Type “n” Compliant Products

Classifications Type names Products
Base plate A2BNSD-LICM100 (*1) Base Plate for barrier

*1: A2BN5D cannot be installed in the hazardous area until A2ZZN5DC (a set of A2BN5D, I/0 modules, and |.S. Barriers) is duly certified for the
use in the hazardous area.
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Appendix 3. List of Parameters of Modules with Built-in Barrier App.3-1

Appendix 3. Lists of Parameters of
Modules with Built-in Barrier

Table List of Parameters (ATEX) of Modules with Built-in Barrier
. Co Lo
Modules x,‘; (n'&) (r:;’v) (L\’,') (nF) (mH) Remarks (*1)
lic 1IB 1A lic 1IB 1A
Single 27.8 84| 584| - 84| 659 659 2 18 18| 2Wire
ASI133-S00 9 27.8 4 28| 28 84| 659 695/ 100| 100 100 4Wire
ASI133-H00 Redundant 27.8 93| 647 - 84| 659 659 1.2 14 14| 2Wire
27.8 7 49| 28 84| 659 659 100| 100 100| 4Wire
ASI533-S00 | Single 27.8 86| 598| - 84| 659 659 1.8 17 17
ASI533-H00 | Redundant 27.8 93| 647 - 84| 659 659 1.2 14 14
No channel or one channel
16.8 7 30| - 220| 1730 8000| 240| 725| 1930| is connected to equipotential
Sindle bonding.
9 Two channels up to all
16.8 46| 194 - 65| 380 1550 5.6 22 44| channels connected to
AST143-500 equipotential bonding.
No channel or one channel
16.8 13 55| - 220| 1730| 8000 70| 280| 560| is connected to equipotential
bonding.
Redundant Two channels up to all
16.8 92| 387 - 65| 380 1550 1.4 5.6 11| channels connected to
equipotential bonding.
Single 13.7 30 103| - 122| 867 867 25 5 5
ASR133-S00 Redundant 13.7 60| 206 — 94| 714 714 1 5 5
Single 9.8 21 52| — | 1100| 7600{ 11600 26| 107| 214
ASD143-P00 "2 cdundant | 9.8] 41| 101| — | 1100 7600[ 11600 _ 7| 28] 56
Single 27.16| 108.6] 738 - 89| 690 690 0.42 9.9 9.9
ASD533-S00 Redundant | 27.16| 108.6| 738| - 89| 690 690| 0.42 9.9 9.9
*1: These parameters are valid for the operation nodes of the corresponding modules if the model.
Table List of Parameters (FM) of Modules with Built-in Barrier
Ca La
Modules \(I\c;;: (::;) (n':\‘I)V) v?\}?x (nF) (mH) Remarks (*1)
AB | CE |[DFG|AB | CE |DFG
Single 27.8 84| 584 - 84| 659 659 2| 18 18| 2Wire
ASI133-S00 9 27.8 4 28 28 84| 659 695| 100 100( 100| 4Wire
ASI133-H00 Redundant 27.8 93| 647 - 84| 659 659 12| 14 14| 2Wire
27.8 7 49 28 84| 659 659| 100| 100 100| 4Wire
ASI533-S00 | Single 27.8 86| 598| - 84| 659 659| 1.8| 17 17
ASI533-H00 | Redundant 27.8 93| 647 - 84| 659 659 12| 14 14
No channel or one channel
16.8 7 30| - 220| 1730 8000| 240| 725| 1930| is connected to equipotential
Single bonding.
9 Two channels up to all
16.8 46| 194| - 65| 380 1550| 5.6| 22 44| channels connected to
AST143-S00 equipotential bonding.
No channel or one channel
16.8 13 55| - 220| 1730| 8000 70| 280| 560 isconnected to equipotential
bonding.
Redundant Two channels up to all
16.8 92| 387 - 65| 380| 1550 1.4| 56 11| channels connected to
equipotential bonding.
Single 13.7 30/ 103] - 122| 867 867| 2.5 5 5
ASR133-S00 "o cdundant | 13.7] 60| 206] — | 94| 714] 74| 1| 5] 5
Single 9.8 21 52| - 1100| 7600| 11600 26| 107 214
ASD143-P00 Redundant 9.8 41 101 - 1100| 7600| 11600 7] 28 56
Single 27.16| 108.6| 738 - 89| 690 690| 042| 9.9 9.9
ASD533-500 Redundant | 27.16| 108.6] 738 - 89| 690 690| 042| 9.9 9.9

*1:

These parameters are valid for the operation nodes of the corresponding modules if the model.
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Appendix 4. Lists of Parameters of Base Plate for Barrier (A2BN5D) App.4-1

Appendix 4. Lists of Parameters of Base
Plate for Barrier (A2BN5D)

Table List of Parameters (ATEX) of Base Plate for Barrier (A2BN5D)
Modules Uo (V) lo (mA) Po (mW) Ui (V) Co (nF) Lo (mH) Remarks
A2BN5D 30| — — 30| — — (*1)
Table List of Parameters (IECEx) of Base Plate for Barrier (A2BN5D)
Modules Uo (V) lo (mA) Po (mW) Ui (V) Co (nF) Lo (mH) Remarks
A2BN5D 30| — — 30| — — *1)

*1: The used P+F’s |.S. barriers determine the ultimate output parameters of the channel. Please refer to P+F’s instruction manual
for the parameter of P+F’s |.S. barriers.
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Appendix 5. Installation of /O Modules with Built-in Barrier in accordance with FM Approval App.5-1

Appendix 5. Installation of /O Modules

with Built-in Barrier in accordance
with FM Approval

Doc. No.: IFM035-A09

NONHAZARDOUS LOCATION

or

HAZARDOUS (CLASSIFIED) LOCATION
CLASS |, ZONE 0 OR 1, GROUPS IIC, 1IB, 1A
or

CLASS |, DIVISION 1, GROUPS A, B, C, D
CLASS II, DIVISION 1, GROUPS E, F, G
CLASS lll, DIVISION 1

NONHAZARDOUS LOCATION (*6)

or

HAZARDOUS (CLASSIFIED) LOCATION
CLASS I, ZONE 2, GROUPS IIC, 1B, IIA
or

CLASS I, DIVISION 2, GROUPS A, B,C,D

UUHH

/_LD

Any Simple Apparatus (*2) or Approved

device wiht Entity Concept (*1) parameters (*3)
(Vmax, Imax, Ci, Li) appropriate for connection i:i Intrinsically Safe Non-Intrinsically Safei (*4)
to Intrinsically Safe Apparatus or Associated Connections Connections _ 5
Apparatus with Entity Concept parameters

listed in Table 1

*1:

*2:

*3:
*4:

*5:

] :
F040401.ai

The Entity Concept allows interconnection of intrinsically safe apparatus with associated apparatus not specially examined in
combination as a system when the approved values Voc (or Vt) and Isc (or It) for the associated apparatus are less than or equal to
Vmax and Imax for the intrinsically safe apparatus and the approved values of C5 and L; for the associated apparatus are greater than
Ci + Ccable and L + Lcable, respectively, for the intrinsically safe apparatus.

Simple Apparatus: An electrical component or combination of components of simple construction with well defined electrical
parameters that does not generate more than 1.5 volts, 100 milliamps and 25 milliwatts, or a passive component that does not
dissipate more than 1.3 watts and is compatible with the intrinsic safety of the circuit in which it is used.

Wiring methods must be in accordance with the National Electrical Code, ANSI/NFPA 70, Article 504 or 505. Additional installation
information can be found in ANSI/ISA-RP 12.6

Modules shall not be connected to any device which uses or generates internally any voltage in excess of 250 V unless the device
has been determined to adequately isolate the voltage from the module.

Connection of modules to ground is not required

These modules are rated “Nonincendive”. If the modules are intended to be mounted in a Division 2 location, they must be installed
in an enclosure meeting the requirements of ANSI/ISA S82. The enclosure may be installed in a Class I, Division 2, Group A, ,B,
CorDoraClass |, Zone 2, Group IIC hazardous (classified) location. A temperature rating of T4 applies to all Nonincendive rated
modules.
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Appendix 5. Installation of /O Modules with Built-in Barrier in accordance with FM Approval App.5-2

Table

1-Entity Parameters (1/2)

Module type

Terminals

Voc
V)

Isc
(mA)

Vi
V)

It
(mA)

Groups Ca (pF)

Groups La

A B

C.E

D,F,G

A B

C,.E

ASD143-P00
ATSB4D-0

A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6; A7 _BT:
A8_B8;A9_B9:; A10_B10;
A11_B11;A12_B12;
A13_B13;A15_B15;
A16_B16;A17_B17:

A18 B18

9.8

41

1.1

7.6

11.6

28 56

ASD143-P00
ATSB4S-0

A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6;A7_BT;
A8_B8; A9_B9; A10_B10;
A11_B11; A12_B12;
A13_B13;A15 B15;
A16_B16;A17_B17;

A18 B18

9.8

21

1.1

7.6

1.6

26

107 | 214

ASD533-S00
ATSD3D-0

A1 _B1;A3_B3; A5 _B5;
A7_B7;A10_B10;A12_B
12:A14 B14;A16_B16

27.16

108.6

0.089

0.69

0.69

0.42

9.9 9.9

ASD533-S00
ATSD3S-0

A1_B1;A3_B3;A5_B5;
A7_B7;A10_B10;A12_B
12:A14_B14;A16_B16

27.16

108.6

0.089

0.69

0.69

0.42

99 |99

ASI533-S00
ATSS3D-0

A1_B1;A3_B3; A5_B5;
A7_B7;A10_B10;A12_B
12:A14 B14;A16_B16

27.8

93

0.084

0.659

0.659

1.2

14 14

ASI533-S00
ATSS3S-0

A1 _B1;A3_B3; A5 _B5;
A7 B7;A10_B10;A12 B
12:A14_B14;A16_B16

27.8

86

0.084

0.659

0.659

1.8

17 17

ASI133-S00
ASI133-H00
ATSA3D-0

A1_B1;A3_B3;A5_B5;
A7_B7;A10_B10;A12_B
12:A14 B14;A16_B16

27.8

93

0.084

0.659

0.659

1.2

14 |14

B1_B2; B3_B4; B5_B6;
B7_B8;B10_B11;B12_B
13:B14_B15; B16_B17

27.8

0.084

0.659

0.659

100

100 | 100

ASI133-S00
ASI133-H00
ATSA3S-0

A1 _B1;A3_B3; A5 _B5;
A7_B7;A10_B10;A12_B
12:A14 B14;A16_B16

27.8

84

0.084

0.659

0.659

18 18

B1_B2; B3_B4; B5_B6;
B7 BS;B10_B11;B12_B
13:B14_B15;B16 _B17

27.8

0.084

0.659

0.659

100

100 | 100

AST143-S00
ATST4D-0

A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6; A7 _BT:
A8_B8;A9_B9:; A10_B10;
A11_B11;A12_B12;
A13_B13;A15_B15;
A16_B16;A17_B17:

A18 B18 (*1)

16.8

13

0.22

1.73

70

280 | 560

A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6; A7 _BT;
A8_B8; A9_B9; A10_B10;
A11_B11; A12_B12;
A13_B13;A15 B15;
A16_B16;A17_B17;
A18_B18 (*2)

16.8

92

0.065

0.38

1.55

1.4

5.6 11
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Appendix 5. Installation of I/0 Modules with Built-in Barrier in accordance with FM Approval App.5-3

Table 1-Entity Parameters (2/2)

Voc Isc Vi It Groups Ca (uF) Groups La (mH)
V) [(mA)| (V) |[(mA)| A,B| C,E |[D,FG| AB | C,E |[D,F,G

Module type Terminals

A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6;A7_BT;
A8_B8;A9_B9:; A10_B10;
A11_B11;A12_B12; 168 |7 ~ |- 022 |173 |8 240 | 725 | 1930
A13_B13;A15_B15;
A16_B16;A17_B17:
AST143-S00 | A18_B18 (*1)
ATST4S-0 [ A1_B1;A2 B2:A3 B3;
A4_B4; A6_B6; A7 _BT;
A8_B8;A9_B9; A10_B10;
A11_B11; A12_B12; 168 |46 |- |- |0065/038 [155 |56 |22 |44
A13_B13;A15_B15;
A16_B16;A17_B17:
A18 B18(*2)
A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6: A7_BT:;
A8_B8;A9_B9; A10_B10;
A11_B11:A12_B12; 137 |60 |- |- |0.094]0.714|0.714 |1 5 5
A13_B13;A15_B15;
A16_B16;A17_B17;
A18 B18
A1_B1;A2_B2;A3_B3;
A4_B4; A6_B6; A7_BT;
A8_B8;A9_B9; A10_B10;
A11_B11:A12_B12; 137 |30 |- |- |0.122|0867|0867 |25 |5 5
A13_B13;A15_B15;
A16_B16;A17_B17;
A18_B18

Note: The ambient operating temperature (Tamb) for the modules is —20 °C to 70 °C.
Note: When use for associated intrinsically apparatus complying FM approval (FM 3610), following Field Control Unit and Node unit using
PW481-E1, PW482-E1, or PW484-E1 should be combinated.
AFV10D-S410F1, AFV10S-S3100F1, AFV10S-S4100F1
AFV30D-S4100F1, AFV30S-S3100F 1, AFV30S-S41C1F1
ANB10D-40JF, ANB10S-3JF, ANB10S-4F
ANB10D-4JG, ANB10S-3[JG, ANB10S-40JG
ANB11D-20JF, ANB11D-4J0F, ANB11D-6F
ANB11S-100F, ANB11S-20F, ANB11S-3JF, ANB11S-400F
ANB11S-500F, ANB11S-60F
ANR10D-40F, ANR10S-3JF, ANR10S-4L0F

ASR133-S00
ATSR3D-0

ASR133-S00
ATSR3S-0

*1:  These values are valid if no one of the channels or only one of the channels is connected to earth.
*2:  These values are valid if more than one channel is connected to earth.
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Appendix 6. Example of Certificate App.6-1

Appendix 6. Example of Certificate

PIB

Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin

) EC-TYPE-EXAMINATION CERTIFICATE

(Translation)

gt and Prafchve Syslems inlerdad far Use o
'y Explosive Atmospheres - Diractive 34/48/EC

{2} Equ
Paotertial

(3] EC-type-examinabon Cenificate Hurrber:

PTB 03 ATEX 2074

[4]  Ecugment: Digital-Cuiput-Module ASDE33- and Teminal ATS03-
[5)  Harolachurer: Yokogawa Elecine Corporation
{6) Address: 9-32, Nakacho 2-chame. Muasashino-shi, Tokyo 180, Jagan

{71 Thig equpment and any accegtable variation thareto are spacified i the schedule 19 this cerificate and
the documenis there:n referrad .

{&) The Physikalszh-Techriscne Bundesznsialt, natifier body Mo, Q102 0 gocordance wih Adicle 3 of fhe
Coungl Ewractive YEC of 22 March 1984, certifies that this equipmeant has heen fpund 19 comply with
the Essential Hralth and Satety Requiremerts relaing Lo Lhe design and constriclion of eqaipment and
prolective systems intended Mar use in polanbally eaplagive atmaspherss, givan m Annex 11 10 the
Diraclve.

Tka examinaton and lest sesulls are recerded if lha contidennal rapon PTB Ex 03-23151

{3} Compiange woh *he Essential Health and Safety Requiremenis has been assured by compliange with:
EM 50014:1997 + At + A2 EN 50020:1994

If the sign "R" is p2ced after the cedificate npmber, bindicates ‘hat the equipment is subect tp special
i far safe use specfed inthe schedule to nis cerificate

(o

(111 Thg EC-lypesgxaminalion Cert frate relates anly o Ine desygn, examicakgn and testa of the specified
equpeent 0 gccgrdance b the Direclve 947%EC Fudner requ-rements of the Direciess apply fo the

manufaciurng process and supply of this equipmert. These ara rot cavered by Ikis cedificate.

(12} The marieng of the equipmen: sha | nclude 1he flloweng:

€& ninyeo [EExial o

Zertihzterungsstelle’ Braunschweiq, July 21, 2003

By urder: -

sheel 173

EC-Pe-fz 1w 3500 Zemlicrmng wihigul sgnahure ard ofload saums shall not be vald. Tna cerfoates may ba crgalateg
Doy wnthns! 2TaraLan EXTACI OF SEraTong are Suhiect Lo apeova by T Fayska s0a-Teginecne Burdesacsial
1 a5t ol dugule, the Geman g shali cravall.

Phyg kalson-Tacrmgohe Quadesarsiat - Buagess ee 100 - D381 15 Brauaschwag

nische Bundesanstalt

PiB

SCHEDULE
INATION GERTIFICATE PTB 03 ATEX 2074

D533-*7" in combinatan wilh the Temninal ATSD33-" or ATS030-
n of contrel sommangs fram he hazardous area inla the non-
for the sale electizal isulation of inwinsically safa and non-

mbtient termperature is 20 *C up g +70 °C,

...... rominal voltage: U, = 24 VEi0%, (P.=25wW . 12W)
B maximom voltage: U. = 60V

cnaminal valtage: U, = 510 %, (P = 1.2W)

al he hackplane)

AlE, B16)

(a2, b2, a4, b4, 25 B3, al to 237,
b7 to b3F, a3, b3Y, add, bl

CULPUL EHEUILE. e type of prolection Inlnnsic Safety EEx ia IASIIBMC

[A1.B1; A3, B3 A%, B AT, BT
A0, B1; A12, B12; Ald, Bi4;

masrngn voliage: U =60V

MR valugs par arcuit
Terminal ATSD3S-"

tmode of gperation; nen-redundant) or
Terminal ATSD3I0-*

{mode of oparation: redundant}
Uy =378

lo =108.6 mA

P, = T738mw

R, = 2500

linear characteristic

[P b

L o= 0

EEx ia resp. ib
HA L] s

Iype of prolection

g, permessiple exl ndustance L, ' 99mH | 9.9 mH | 0.42mH

may. permissible exl. cagacitance C, - 690 nF | 890 nF [ 89 nF

sheat 203

£ sypprxaminatan Sertilicales w PGt Snatire ard oficid siang shall reine vaxd, The sevtfcates may ba prculate?
@eEy werhinr Alberasgn. Baliacts o aitcralons a°e suljed la

2yz Walisch Teshndsre Botdegarsiat -

Tecansche

In casa of dispule. Eur fGemman bt shal orevail
<00+ Du3E 3 3

F050401.ai
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Appendix 6. Example of Certificate App.6-2

Physikalisch-Technische Bundesanstalt p-I-B

Braunschweig und Berlin
SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE PTE 03 ATEX 2074

In the prasance of concentrated capacitancas and/or
induclances in the inlrinsically safe sulpual cirguit, the
mamimuom permissible external capacitances and
induclances for circuils are to be taken fram the following

table.
type of protection EEx iaresp. ib
3] 115
rnax, permissible exl, inductance L, 2mH |0.42mH
max. pemmissible exl. capacitance C, 300 nF |T2nF

The inlrinsically safe output circuits are safely elecirigally isolated from all other circuils up to a
peak value of the nominal voltage of 375 V.

(18] Tastrepent PTB Ex 03-23151

(17] Specigi conditions for safe use
none

[18) Cssential healih god galety requirsmanty
Blal by comgpliance with e standards mentioned above.

Zenlizierungssielie Explagionsschutz Braunschweig, July 21, 2003
By order: f.{‘ Y]

sheet 373

EC-tpne-nxarinabon Corhfizates wethalt sigratung and afSs al stierd shad coroe vald THE SamAIETEs may D oroulaled
anty wlPoul alsaron Ealrdsls of allefanons are suliecl 1o appoval by e Physkahisch Tedhnacka B icesansiait.
In case o gsrule, Ta German el 0 Jreval

Phyakalisch-Testrser S0 adedanela | Sunresal'en 100 « 238116 B3y asohwaig

F050402.ai
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Revision Information

® Title:

Explosion Protection

® Manual No.: Tl 33Q01J30-01E

March 2004/1st Edition
Newly published

Apr. 2007/2nd Edition

1.2 Explosion Protection Standards
Revised description of Type “n” standard number in “Table Explosion Protection Standards”
21 Explosion Protection Standards that CENTUM has Acquired
Non-Icendive of “Table Explosion Protection Standards that CENTUM Complies” is changed to CSA
Non-lcendive.
Added FM Non-Icendive of “Table Explosion Protection Standards that CENTUM Complies”
Revised description of Type “n” standard number in “Table Explosion Protection Standards that
CENTUM Complies”
3.1.1  CSANI (CSA Non-Incendive)
NI is changed to CSA NI.
Revised description of “Signal Wiring”
3.1.2  FN NI (FM Non-Incendive)
Added “FM Non-Incendive”
3.2 Type “n”
Revised description of Type “n”
4.2 Intrinsic Safety Instrumentation Using Barriers
Deleted “Concrete Examples of Connections between CS 3000 System and Barriers”
5.1.1  Lists of CSA NI Compliant Products and CSA NI Parameters
NI is changed to CSANI.
Revised description of “Lists of CSA NI Compliant Products and CSA NI Parameters”
5.1.2  Lists of FM NI Compliant Products and FM NI Parameters
Added “Lists of FM NI Compliant Products and FM NI Parameters”
5.2 List of Type “n” Compliant Product and the Parameters of Type “n”
Revised description of “List of Type “n” Compliant Product and the Parameters of Type “n™
June 2008/3rd Edition

CENTUM CS 3000 and CS 3000 changed to CENTUM

1.4

2.1

3.1.1

3.2

Symbols That Indicate Specifications of Explosion Protection
Deleted “CENELEC acceptable product EEX”

Explosion Protection Standards that CENTUM has Acquired
“Table Explosion Protection Standards that CENTUM Complies”
Revised Conformed standard number

CSA NI (CSA Non-Incendive)

Approved Types and Standards

Revised The CSA Standard No.

Type “n”

Revised Collected Standards

Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters

Table FIO Parameters (The Load Devices)
Revised to *3 and Remarks

9 7PN ]

Appendix 2 List of Type “n” Compliant Product and the Parameters of Type “n

Table FIO Parameters (the Load Devices)
Revised to *3 and Remarks
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Apr. 2010/4th Edition
2. CENTUM and Explosion Protection Instrumentation
2.1 Explosion Protection Standards that CENTUM has Acquired
Revised description of “Table Explosion Protection Standards that CENTUM Complies”
23 Overview of Connecting CENTUM to the Devices Installed in a Hazardous Area
Added “Overview of Connecting a Module with Built-in Barrier (Compliant with CENELEC Standard)”
Added “Overview of Connecting a Module with Built-in Barrier (Compliant with FM Standard)”
4. Intrinsic Safety Explosion Protection Instrumentation
41 Intrinsic Safety Explosion Protection Instrumentation Using Module with Built-in Barrier
Added “4.1.1 Intrinsic Safety Explosion Protection of CENELEC Standard”
Added “4.1.2 Intrinsic Safety Explosion Protection of FM Standard”
Appendix 3. List of Parameters of Modules with Built-in Barrier
Added “Table List of Parameters (FM) of Modules with Built-in Barrier”
Added “Appendix 4. Installation of /O Modules with Built-in Barrier in accordance with FM Approval.”

Oct. 2010/5th Edition
Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters
The List of CSA NI Compliant Products
Table The List of CSA NI Compliant Products <for FIO> [AAB141 and AAB842 are added.]
Parameters of CSA NI Compliant Equipments
Table FIO Parameters (The Source Devices) [AAB842 is added.]
Table FIO Parameters (The Load Devices) [AAB141 and AAB842 are added.]
Appendix 2. Lists of Type “n” Compliant Product and the Parameters of Type “n”
The List of Type “n” Compliant Products [AAB141 and AAB842 are added.]
Parameters of Type “n” Compliant Equipments
Table FIO Parameters (The Source Devices) [AAB842 is added.]
Table FIO Parameters (The Load Devices) [AAB141 and AAB842 are added.]

Dec. 2010/6th Edition
Appendix 1.1 Parameters of CSA NI Compliant Equipments

Revised Li for AAT141 (Single) in Table FIO Parameters (The Load Devices)
Appendix 2. Parameters of Type "n" Compliant Equipments

Revised Li for AAT141 (Single) in Table FIO Parameters (The Load Devices)

Jan. 2012/7th Edition
2. CENTUM and Explosion Protection Instrumentation
2.1 Explosion Protection Standards that CENTUM has Acquired
Revised description of “Table Explosion Protection Standards that CENTUM Complies”
Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters
Parameters of CSA NI Compliant Equipments
Table FIO Parameters (The Source Devices) [Style codes (S1 and S2) of the existing AAI135
and AAI835 are added. AAI135 Style S3 and AAI835 Style S3 are added.]

June 2012/8th Edition
2. CENTUM and Explosion Protection Instrumentation
Directly Connected Node is changed into ESB Bus Node
Remote Node is changed into ER Bus Node
2.1 Explosion Protection Standards that CENTUM has Acquired
Revised description of Type “n” standard number in “Table Explosion Protection
Standards that CENTUM Complies”

23 Overview of Connecting CENTUM to the Devices Installed in a Hazardous Area
Figure revised
3. Explosion Protection Instrumentation in Zone 2/Division 2

Directly Connected Node is changed into ESB Bus Node Unit
Remote Node is changed into ER Bus Node Unit
3.1 Non-Incendive
Revised standards
Figure revised
Revised precautions
3.2 Type “n”
Revised Collected Standards
Figure revised
Revised precautions
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4. Intrinsic Safety Explosion Protection Instrumentation
Local Node is changed into ESB Bus Node Unit
Remote Node is changed into ER Bus Node Unit
Example of a Connection
Revised to *1 and Remarks

Appendix 1.1 Lists of CSA NI Compliant Product and CSA NI Parameters
The List of CSA NI Compliant Products
Table The List of CSA NI Compliant Products [ANB10S-[J10], ANB10S-[J4[J, ANB10D-J10],
ANB10D-J40, ANB11S-010, ANB11S-J4 01, ANB11D-1J100, ANB11D-J4 00, ANT10U-C10,
ANT10U-J4[1, CP461, ANT502, ANT512, ANT401, ANT411, AEPV7D-10001, AEPV7D-41] and
YCB301 are added.]
Revised precautions

Appendix 1.2 Lists of FM NI Compliant Product and FM NI Parameters
The List of FM NI Compliant Products
Table The List of FM NI Compliant Products [AFV30S,AFV30D, ANB11S, ANB11D, ANT10U, CP461,
ANT502, ANT512, EC402, ANT401, ANT411 and AEPV7D-4]] are added.]
Revised to *2 and Remarks
Parameters of Type “n” Compliant Equipments
Table FIO Parameters (The Source Devices) [AFV30S, AFV30D, CP461, ANT502, ANT512, EC402,
ANT401, ANT411 and AEPV7D are added.]
Table FIO Parameters (The Load Devices) [AFV30S, AFV30D, CP461, ANT502, ANT512, EC402,
ANT401, ANT411 and AEPV7D are added.]
Revised precautions

Appendix 2. Lists of Type “n” Compliant Product and the Parameters of Type “n”
The List of Type “n” Compliant Products
Table The List of Type “n” Compliant Products [AFV30S-S[114[11, AFV30D-S[1141, ANB11S-04[1,
ANB11D-0040J, ANT10U-J40], CP461, ANT502, ANT512, EC402, ANT401, ANT411 and
AEPV7D-401[] are added.]
Revised to *2 and Remarks
Parameters of Type “n” Compliant Equipments
Table FIO Parameters (The Source Devices) [AFV30S, AFV30D, CP461, ANT502, ANT512, EC402,
ANT401, ANT411 and AEPV7D-4[]] are added.]
Table FIO Parameters (The Load Devices) [AFV30S, AFV30D, CP461, ANT502, ANT512, EC402,
ANT401, ANT411 and AEPV7D-40] are added.]
Revised precautions

Appendix3. Lists of Parameters of Modules with Built-in Barrier
Revised description of “Table List of Parameters (CENELEC) of Modules with Built-in Barrier”
Revised description of “Table List of Parameters (FM) of Modules with Built-in Barrier”
Revised parameters

Appendix 4. Installation of /O Modules with Built-in Barrier in accordance with FM Approval
Table 1-Entity Parameters
Revised note

Sep. 2012/9th Edition
2.1 Explosion Protection Standards that CENTUM has Acquired
Revised description of “Table Explosion Protection Standards that CENTUM Complies”
4. Intrinsic Safety Explosion Protection Instrumentation
Example of a Connection
Revised to Remarks
Figure revised
Appendix 4. Installation of /0O Modules with Built-in Barrier in accordance with FM Approval
Table 1-Entity Parameters
Revised note

Apr. 2013/10th Edition
1.2 Explosion Protection Standards Table Explosion Protection Standards [Revised descriptive texts]
1.3 Classification of Explosion Protection Equipment

Revised descriptive text (4)

[Added about ic equipment]

Table Classification of Hazardous Area

[Intrinsic safety (ic) is added.]
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1.4

2.1

22

3.2

411

Symbols That Indicate Specifications of Explosion Protection

Europe, Australia, IEC

[Revised descripteve texts]

Explosion Protection Standards that CENTUM has Acquired

Table Explosion Protection Standards that CENTUM Complies
[Revised “Conformed standard number’]

Explosion Protection Construction that I/O Devices of CENTUM Comply
[Revised descriptive text and figure]

Overview of Connecting CENTUM to the Devices Installed in a Hazardous Area
[Revised descriptive texts and figures]

CSA NI (CSA Non-Incendive)

Approved Types and Standards

[Revised the writing style]

FM NI (FM Non-Incendive)

Complied Standards

[Revised the writing style]

Device Installation

[Revised descriptive texts]

Type “n”

Revised descriptive texts and writing style of complied standards

Type “n” Approved Products and Their Configuration Example

[Revised figures]

Device Installation, Maintenance, Wiring, and Signal Wiring

[Revised descriptive texts]

Display of Parameters of the Type “n” Devices, and How to Compare Parameters
[Deleted all]

Connecting ESB Bus Node Unit and a Device Installed in Zone 2
[Revised descriptive texts and figures]

Installing ER Bus Node Unit in Zone 2 (Wiring by ER Bus)

[Revised descriptive texts and figures]

Installing ER Bus Node Unit in Zone 2 (Wiring by Optical cable for ER Bus)
[Revised descriptive texts and figures]

Installing Optical ESB Bus Node Unit in Zone 2 (Wiring by Optical cable for Optical ESB
Bus)

[Revised descriptive texts and figures]

Installing a FCS or ESB Bus Node Unit in Zone 2

[Revised descriptive texts and figures]

Intrinsic Safety Explosion Protection of CENELEC Standard

Wiring of Intrinsic Safety Explosion Protection

[Revised document number]

Connect ESB Bus Node Unit to Equipment of Zone 0/1/2 Setting
[Revised document number]

Set ER Bus Node Unit and Module with Built-in Barrier in Zone 2
[Revised document number]

Intrinsic Safety Explosion Protection of FM Standard

Connect ESB Bus Node Unit to Equipment of Division 1/2 Setting
[Revised descriptive texts]

Set ER Bus Node Unit and Module with Built-in Barrier in Division 2
[Revised descriptive texts]

Set Optical ESB Bus Node Unit and Module with Built-in Barrier in Division 2
[Revised descriptive texts]

Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters

Table The List of CSA NI Compliant Products <for FIO>
[Revised Type names]

Table FIO Parameters (The Source Devices)

[Revised Module name]

Table FIO Parameters (The Load Devices)

[Revised Module name]
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Appendix 1.2 Lists of FM NI Compliant Products and FM NI Parameters

Table The List of FM NI Compliant Products
[Revised Type names]

Table FIO Parameters (The Source Devices)
[Revised Module name]

Table FIO Parameters (The Load Devices)
[Revised Module name]

Appendix 2. Lists of Type “n” Compliant Product and the Parameters of Type “n”

[Revised title]

Table The List of Type “n” Compliant Products
[Revised Type names]

Parameters of Type “n” Compliant Equipments
[Deleted all]

Table 1-Entity Parameters

[Revised descriptive texts]

Sep. 2013/11th Edition

3.1.1

3.2

4.2

CSA NI(CSA Non-Incendive)

Installing ER Bus Node Unit in Division 2
[Revised model names]

Type "n"

Complied Standards

[Revised descriptive texts]

Intrinsic Safety Explosion Protection Instrumentation Using Barriers

Example of Connection at the Barrier in Use (Connection Using Marshalling Panel)
[Revised figures]

Appendix 1. List of NI Compliant Products and NI parameters

Table The List of CSA NI Compliant Products <for FIO>
[Revised type names]

Table FIO Parameters (The Source Devices)

[Revised Module names]

Table FIO Parameters (The Load Devices)

[Revised Module names]

Appendix 1.2 Lists of FM NI Compliant Products and FM NI Parameters

Table The List of FM NI Compliant Products
[Revised type names]

Table FIO Parameters (The Source Devices)
[Revised Module names]

Table FIO Parameters (The Load Devices)
[Revised Module names]

Appendix 2. Lists of Type "n" Compliant Product

Table The List of Type "n" Compliant Products
[Deleted ADR541, ATC4S, and AKB334]

July 2014/12th Edition

1.4

2.1

3.1.2

3.2

Symbols that Indicate Specifications of Explosion Protection
Europe, Australia, IEC

[Revised descriptive texts]

Explosion Protection Standards that CENTUM has Acquired
Table Explosion Protection Standards that CENTUM Complies
[Revised descriptive texts]

FM NI (FM Non-Incendive)

Complied Standards

[Revised descriptive texts]

Type “n”

Complied Standards

[Revised descriptive texts]

Intrinsic Safety Explosion Protection of FM Standard
Explosion-proof Specifications and Complied Standard
Complied Standards

[Revised descriptive texts]
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Appendix 1.2 Lists of FM NI Compliant Products and FM NI Parameters
Table The List of FM NI Compliant Products
[AW810D, V1461, and PW441/442/444 are added]
Table FIO Parameters (The Source Devices)
[AW810D and V1461 are added]
Table FIO Parameters (The Load Devices)
[AW810D, V1461, and PW441/442/444 are added]
Appendix 2. Lists of Type “n” Compliant Product
Table The List of Type “n” Compliant Products
[AW810D, V1461, and PW444 are added]

Oct. 2014/13th Edition
4.1.2 Intrinsic Safety Explosion Protection of FM Standard
Connect ESB Bus Node Unit to Equipment of Division 1/2 Setting
[Revised descriptive texts]
Set ER Bus Node Unit and Module with Built-in Barrier in Division 2
[Revised descriptive texts]
Set Optical ESB Bus Node Unit and Module with Built-in Barrier in Division 2
[Revised descriptive texts]
Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters
Table The List of CSA NI Compliant Products <for FIO>
[Added ANT421 and ANT522]
Table FIO Parameters (The Source Devices)
[Added ANT421 and ANT522]
Table FIO Parameters (The Load Devices)
[Added ANT421 and ANT522]
Appendix 1.2 Lists of FM NI Compliant Products and FM NI Parameters
Table The List of FM NI Compliant Products
[Added ANT421 and ANT522]
Table FIO Parameters (The Source Devices)
[Added ANT421 and ANT522]
Table FIO Parameters (The Load Devices)
[Added ANT421 and ANT522]
Appendix 2. Lists of Type “n” Compliant Product
Table The List of Type “n” Compliant Products
[Added ANT421 and ANT522]
Appendix 4. Installation of /O Modules with Built-in Barrier in accordance with FM Approval
Table 1-Entity Parameters
[Revised descriptive texts]

Feb. 2015/14th Edition
3.1.1  CSANI (CSA Non-Incendive)
Power Supply wiring
[A1BD5D is added]
Signal Wiring
[A1BD5D is added]
Instruction on Contact Input Mode Wiring
[A1BD5D is added]
Instruction on Voltage Input Mode Wiring
[A1BD5D is added]
3.1.2  FM NI (FM Non-Incendive)
Power Supply Wiring
[A1BD5D is added]
Signal Wiring
[A1BD5D is added]
Instruction on Contact Input Mode Wiring
[A1BD5D is added]
Instruction on Voltage Input Mode Wiring
[A1BD5D is added]
3.2Tpe"n"
Complied Standards
[A1BD5D is added]
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Instruction on Contact Input Mode Wiring
[A1BD5D is added]
Instruction on Voltage Input Mode Wiring
[A1BD5D is added]
Appendix 1.1 Lists of CSA NI Compliant Products and CSA NI Parameters
Table The List of CSA NI Compliant Products <for FIO>
[A1BD5D, A1BA4D, A1BR4D, an A1BT4D are added]
Table FIO Parameters (The Load Devices)
[A1BD5D is added]
Appendix 1.2 Lists of FM NI Compliant Products and FM NI Parameters
The List of FM NI Compliant Products
Table The List of FM NI Compliant Products
[A1BD5D, A1BA4D, A1BR4D, an A1BT4D are added]
Parameters of FM NI Compliant Equipments
Table FIO Parameters (The Load Devices)
[A1BD5D is added]
Appendix 2 Lists of Type "n" Compliant Products
The List of Type "n" Compliant Products
Table The List of Type "n" Compliant Products <for FIO>
[A1BD5D, A1BA4D, A1BR4D, an A1BT4D are added]

Mar. 2015/15th Edition
Introduction [Revised descriptive texts]
Safety Precautions
Safety, Protection, and Modification of the Product [Added a symbol]
1.2 Explosion Protection Standard in Each Country  [Deleted]
ATEX Directive [Exchanged CENELEC to ATEX]
1.3 Classification of Explosion Protection Equipment
Table Classification of Hazardous Area  [Changed the classification]
Classification of Explosive Gas [Exchanged CENELEC to ATEX]
2.1 Explosion Protection Standards that CENTUM has Acquired
Table Explosion Protection Standards that CENTUM Complies
[Revised Conformed standard number]
2.2 Explosion Protection Construction that I/0O Devices of CENTUM Comply
[Added note for safety barrier]
23 Overview of Connecting CENTUM to the Devices Installed in a Hazardous Area
Overview of Connecting a Module with Built-in Barrier (Equipment Compliant with Intrinsic Safety
Explosion Protection) with Devices [Exchanged CENELEC to ATEX]
Figure Connection of a Module with Built-in Barrier (Compliant with CENELEC Standard) (1)
[Deleted Type “n” explosion protection equipment]
Figure Connection of a Module with Built-in Barrier (Compliant with CENELEC Standard) (2)
[Deleted Type “n” explosion protection equipment]
Figure Connection of a Type “n” Compliant Module (2) [Added note for safety barrier]
Figure Connection of an NI Compliant Module (1)
[Exchanged “Flameproof wiring” to “Wiring for Div.1/Div.2” and deleted note]
Figure Connection of an NI Compliant Module (2)
[Exchanged “Flameproof wiring” to “Wiring for Div.1/Div.2” and deleted note]

Overview of connecting N-IO components [Added]
3.1.1  Approved Types and Standards [Deleted Standards]
3.1.2  FM NI (FM Non-Incendive) [Exchanged CENELEC to ATEX]
3.2 Complied Standards [Deleted Standards]
41.1 Intrinsic Safety Explosion Protection of CENELEC Standard [Exchanged CENELEC to ATEX]
Appendix 3 Lists of Parameters of Modules with Built-in Barrier

Table List of Parameters (CENELEC) of Modules with Built-in Barrier
[Exchanged CENELEC to ATEX]

June 2015/16th Edition

1.4 Symbols That Indicate Specifications of Explosion Protection
[The example symbols and explanation is changed]

21 Explosion Protection Standards that CENTUM has Acquired
Table Explosion Protection Standards that CENTUM Complies
[A2BN5D is added]
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viii

2.3 Overview of Connecting CENTUM to the Devices Installed in a Hazardous Area
Figure Connection of a Type “n” Compliant Module (1)
[Explosion-proof wiring is changed]
Figure Connection of a Type “n” Compliant Module (2)
[Explosion-proof wiring is changed]
Figure Connection of an NI Compliant Module (1)
[Explosion-proof wiring is changed]
Figure Connection of an NI Compliant Module (2)
[Explosion-proof wiring is changed]
Overview of Connecting N-IO Components
[“Overview of Connecting barrier base plate (A2BN5D)” is added]
3.21  ATEX Type “n”
[Title name is changed and explosion-proof specification and number for A2BN5D are added]
3.2.2 |IECEx Type “n”
[Explosion-proof specification and number for A2BN5D are added]
4.2 Intrinsic Safety Explosion Protection Instrumentation Using Barrier base plates
[Added]
Appendix 2.1 The List of ATEX Type “n” Compliant Products
[A2BN5D is added]
Appendix 2.2  The List of IECEx Type “n” Compliant Products
[A2BN5D is added]
Appendix 4. Lists of Parameters of Base Plate for Barrier (A2BN5D)
[“Table List of Parameters (ATEX) of Base Plate for Barrier (A2BN5D)” is added]
[“Table List of Parameters (IECEXx) of Base Plate for Barrier (A2BN5D)” is added]

Aug. 2015/17th Edition

2.1 Explosion Protection Standards that CENTUM has Acquired
Table Explosion Protection Standards that CENTUM Complies
[Revised Conformed standard number, Added note]

3.21  ATEX Type “n”
[Revised Conformed standard number, Added note]

421  Explosion-proof Specifications and Complied Standard
[Added note]
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