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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application, Installation and
Maintenance of Solid State Controls (Publication SGI-1.1 available from your local
Rockwell Automation sales office or online at http://www.ab.com/manuals/gi)
describes some important differences between solid state equipment and hard-wired
electromechanical devices. Because of this difference, and also because of the wide
variety of uses for solid state equipment, all persons responsible for applying this
equipment must satisfy themselves that each intended application of this equipment is
acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or
consequential damages resulting from the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes.
Because of the many variables and requirements associated with any particular
installation, Rockwell Automation, Inc. cannot assume responsibility or liability for
actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written
permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual we may use notes to make you aware of safety considerations.

Identifies information about practices ot circumstances that can
cause an explosion in a hazardous environment, which may lead
to personal injury or death, property damage, or economic loss.

IMPORTANT Identifies infor@ation that is critical for successful application
and understanding of the product.

Identifies information about practices or circumstances that can

ATTENTION

lead to personal injury or death, property damage, or economic
loss. Attentions help you:

e identify a hazard

e avoid a hazard

e recognize the consequence

SHOCK HAZARD Labels may be located on or inside the equipment to alert people
that dangerous voltage may be present.

BURN HAZARD Labels may be located on or inside the equipment to alert people
that surfaces may be dangerous temperatures.
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Summary of Changes

Changed Items

These items changed since the last printing of this FLEX Ex System
Certification Reference Manual, publication 1797-6.5.6:

Updated Information Page
1797-IE8H Section 45-2...45-4
1797-0E8H Section 48-2...48-4

To help you find new and updated information in this release of the manual,
we have included change bars as shown next to this paragraph.
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Notes:
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What Is Intrinsically Safe?

What are Product
Certifications?

What are Entity
Parameters?

According to Article 504 of the National Electrical Code, NFPA 70, an
intrinsically safe (I/S) product is defined as one in which no spark or thermal
effect generated during normal functioning and/or during specific fault
conditions is able to ignite a given explosive atmosphere.

One example of an I/S product is FLEX Ex distributed I/O control.

A product certification is a guarantee that the product has been designed and
manufactured with the required I/S specifications and protection. Considering
the potential danger in hazardous locations, product certification is required
for all I/S products.

Three Types of Product Certifications

In this reference manual, we describe three types of product certifications and
how they relate to FLEX Ex products:

e CENELEC - European Electrotechnical Committee for
Standardization. This is the standard in all European Union
countries.

e UL and C-UL - Underwriters Laboratories (UL in the United States
and C-UL in Canada)

e FM - Factory Mutual, another available certifying body in the United
States

FLEX Ex products are certified to the appropriate CENELEC, UL, C-UL and
FM standards, depending on the module.

Entity parameters provide a system of quantifying and matching safe levels for
voltage, current, inductance, and capacitance when connecting field devices
and system devices together.

FLEX Ex uses entity parameters to quantify safe levels when connecting 1/O
modules to field devices. Inputs and outputs are specified with:

e open-circuit voltage (U, or V)
e short-circuit current (I, or L)
e allowed capacitance (C, or C))

e allowed inductance (L, or L))

Switched outputs are specified as if they were inputs.
Field devices using entity parameters are specified with:

e maximum input voltage (U; or V)

Publication 1797-6.5.6 - June 2005



Preface 2

22Q

q -

1797-1E8 Analog Input
EEx ia/ib 1B/IIC T4
U,<23.7V

1,<93.5mA

B lic
C,=560nF C4=66nF
L,=10mH L,=2.5mH

Publication 1797-6.5.6 - June 2005

Module
Uo

lo

C
L

@

a

Module
Up<23.7V

1,<92.5mA
C,=66nF
L,=2.5mH

e maximum input current (I; or I, )

e maximum internal capacitance (C;)

e maximum internal inductance (L;)

In use, the sum of all the input C; and L; in a control loop cannot exceed the

C, and L Also, the sum of all the U, and I, cannot exceed the input U; and I;.

The following is a short explanation of how entity-based atchitectures help
simplify IS system design.

Entity Parameters Example

An output channel and the valve it will drive are illustrated in the following
figure. By comparing entity parameters, you can quickly determine the
appropriate match.

sig

<or=
<or=
>0r=
>0r=

<or=
<or=
>0r=
>0r=

cable length = 10m
Nwv.vul - + —
I =
21V Ci<10pF/m
Li<0.5uH/m
— R<0.10/m

Total Loop
Ul =
|| =

Ci =

L

Total Loop
Ui=30V =
[=165mA =
Ci=22.6nF =
L=735uH =

Transmitter
Ui
l
G
L,

Transmitter
Ui=30v
li=165mA
C=22.5nF
L=730uH

Distance

(length
(length

Distance

(10m
(10m

*

*

P/ transmitter
EExia llC T4
U=30v
[=165mA
Ci=22.5nF
L=730uH

Cable

C; per length)

L, per length)

Cable
Ci=1 UpF/m)

L, =0.5uH/m)

40052

In this example, the combination is compatible because the valve can

withstand:

oUi

oIi

30V
165mA

These values are higher than what the 1797-IE8 can provide:
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e U, 23.7V
eI, = 935mA

In the same way, the valve is characterized by:

eC, = 225nF
o1, 730uH

1

These values are lower than what the 1797-1E8 allows:

e C, = 066nF
el = 25mH
IntriHSic Safet The following sections describe key terms used in this reference manual:
g y

Terminology
Hazardous Area Designation

A hazardous area is designated as any location in which a combustible material
is or may be present in the atmosphere in sufficient concentration to produce
an ignitable mixture.

The North American method identifies these areas by Class, Division, and
Group while the IEC (CENELEC) designates these areas by Zone and Gas
Group.

Recently, North America has adopted the Zone method of identifying
hazardous locations as an option to the Division method.

Class Designation

Class identifies the type of hazardous atmosphere.

Class | Gas or vapor
Class Il Dust
Class lll Fiber or flying (no group designation)
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Division/Zone Designations

Division/Zone identifies the likelihood of a hazardous atmosphete being

present.

Division Method | IEC Standard
(North America) | Zone Method

Ignitable mixture present continuously Zone 0

(long periods) o (Zone 20-Dust)
Division 1

Ignitable mixture present intermittently (Zzoonnee121»Du3t)

Ignitable mixture is not normally present Division 2 (ZZDonneeZZZ-Dust)

Gas/Dust Groups

Hazardous locations are grouped according to their ignition properties.

Typical Gas IEC Gas Group North American Gas Group
Acetylene IIC A

Hydrogen IIC B

Ethylene IIB C

Propane IIA D

Methane' | D’

Metal Dust E

Coal Dust F

Grain Dust

1 Mining applications under jurisdiction of MSHA.
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Use in North American Hazardous Locations

FLEX Ex modules are rated for installation in Class I Division 1 & 2, Groups
A-D hazardous areas. They are also rated to connect to field devices that are
located in Class I, 11, or III, Groups A-G hazardous ateas.

If FLEX Ex components are to be installed in a Class 11 or I1I location in your
application, you can mount them in a suitable, dust-proof enclosure with the
appropriate connectors, glans, and seals. For example, a NEMA 9 enclosure
may be appropriate. The FLEX Ex modules are rated to connect to devices in
Class 1I or III locations.

FLEX Ex modules are rated for installation in North American Class I Zone 1
& 2, Groups IIC, 1IB, & IIA hazardous areas. They are also rated to connect
to field devices that are located in North American Class I Zone 0, 1, & 2,
Groups 1IC, IIB, & IIA hazardous areas.

As always, observe local code requirements when applying your FLEX Ex
application.

Use in CENELEC Hazardous Locations

FLEX Ex modules are rated for installation in European Zones 1, 2, and 22.
They are also rated to connect to field devices that are located in European
Zones 0, 1, 2, 21, and 22 hazardous areas. The FLEX Ex power supplies
(1797-PS1E and -PS2E2) are rated for use in Zones 1 and 22.

If FLEX Ex components are to be installed in a European Zone method dust
ot fiber location in your application, you must mount them in an approved,
dust-proof enclosure with the appropriate connectors, glans, and seals.
Pepperl+Fuchs have three cabinets that are approved for use with FLEX Ex
components in Zone 22 applications: IVK2-ISRPI-VSLC;
IVK2-ISRPI-V8HYW, and IVK2-ISRPI-V16L.C. P+F has offices in
Twinsburg, Ohio, USA, and Mannheim, Germany. See their website at
www.peppetl-fuchs.com.

As always, observe local code requirements when applying your FLEX Ex
application.

Publication 1797-6.5.6 - June 2005
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Methods of Protection

The following techniques are rated by methods of protection.

Symbol for Protection Method
Zone Division

Technique IEC CENELEC NEC CEC Permitted Zone Permitted Division
QOil Immersion Exo EEx o AExo Exo Tand?2 *
Pressurization Exp EEx p AEx p Exp Type X, Y, Z Tand2 1(X,Y)and 2 (2)
Powder Filling Exq EEx q AEx q Exq 1and 2 *
Flameproof Exd EExd AEx d Exd 1and2
Explosionproof XP Tand?2
Increased Safety Exe EEx e AEx e Exe 1and2 *
Intrinsic Safety IS Tand2

Dual Fault Exia EEx ia AEx ia Exia 0,1,and 2

Single Fault Exib EEx ib AEx ib Exib Tand?2
Non-Incendive NI 2 2

Limited Energy Ex nL EEx nL AEx nL Ex nL

Non-Sparking ExnV EEx nV AEx nV ExnV

Enclosed Break Ex nW EEx nW AEx nW Ex nW

Restricted Breathing Ex nR EEx nR AEx nR Ex nR

Simplified Pressurization Ex nP EEx nP AEx nP Ex nP
Encapsulation Exm EEx m Aexm Exm 1and?2 *

*  These protection methods are not recognized in the Division method. However, they may be suitable for some North American Division applications.

Publication 1797-6.5.6 - June 2005

Temperature Category

The temperature category defines the maximum surface temperature of the
device. Ratings are given with reference to 40°C ambient unless otherwise

stated.
T 450°C (842°F) T3A 180°C (356°F)
T2 300°C (572°F) T3B 165°C (329°F)
T2A 280°C (536°F) T3C 160°C (320°F)
2B 260°C (500°F) T4 135°C (275°F)
T2C 230°C (446°F) T4A 120°C (248°F)
T2D 215°C (419°F) T5 100°C (212°F)
T3 200°C (392°F) T6 85°C (185°F)

The additional temperature categories highlighted above are for North America only.
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Understanding the Layout This reference manual consists of three sections:
Of thls M anual o CENELEC Certification Information

e UL, C-UL Certification Information

o FM Certification Information

TIP The chapters in this document have been renumbered to
include additional modules. If you were referred to a
particular chapter from another document, use the tables
below to determine the correct chapter number.

CENELEC Certification Information

For Information On Refer to this Chapter
CENELEC Certification Information General CENELEC Certification Information 1

ControlNet Ex System 2
1797-TB3 FLEX Ex Terminal Base Unit 3
1797-TB3S FLEX Ex Terminal Base Unit 4
1797-IBN16 FLEX Ex 16 NAMUR Input Module 5
1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module 6
1797-1E8 FLEX Ex 8 Input Analog Module 7
1797-1E8H FLEX Ex 8 Input HART Analog Module 8
1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter 9
1797-0E8 FLEX Ex 8 Output Analog Module 10
1797-0E8H FLEX Ex 8 Output HART Analog Module 11
1797-IRT8 FLEX Ex Thermocouple/RTD Input Module 12
1797-1J2 FLEX Ex Frequency Input Module 13
1797-PS1E FLEX Ex Power Supply 14
1797-PS2E2 FLEX Ex Power Supply 15
1797-ACNR15 ControlNet Ex Redundant Media Adapter 16
1797-RPA ControlNet Ex Modular Repeater Adapter and 17
1797-RPFM Fiber Repeater Module, Medium Distance

1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector 18
1797-BCNR Redundant ControlNet Ex Barrier 19
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UL, cUL Certification Information

For Information On Refer to this Chapter
UL, cUL Certification Information General UL, C-UL Certification Information 20
ControlNet Ex System 21
1797-TB3 FLEX Ex Terminal Base Unit 22
1797-TB3S FLEX Ex Terminal Base Unit 23
1797-1BN16 FLEX Ex 16 NAMUR Input Module 24
1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module 25
1797-1E8 FLEX Ex 8 Input Analog Module 26
1797-1E8H FLEX Ex 8 Input HART Analog Module 27
1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter 28
1797-0E8 FLEX Ex 8 Output Analog Module 29
1797-0E8H FLEX Ex 8 Output HART Analog Module 30
1797-IRT8 FLEX Ex Thermocouple/RTD Input Module 31
1797-1J2 FLEX Ex Frequency Input Module 32
1797-PSTN FLEX Ex Power Supply 33
1797-PS2N2 FLEX Ex Power Supply 34
1797-ACNR15 ControlNet Ex Redundant Media Adapter 35
1797-RPA ControlNet Ex Modular Repeater Adapter and 36
1797-RPFM Fiber Repeater Module, Medium Distance
1797-BCNR Redundant ControlNet Ex Barrier 37
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FM Certification Information

FM Certification Information

For Information On

General FM Certification Information
ControlNet Ex System

1797-TB3 FLEX Ex Terminal Base Unit
1797-TB3S FLEX Ex Terminal Base Unit
1797-IBN16 FLEX Ex 16 NAMUR Input Module

1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module

1797-1E8 FLEX Ex 8 Input Analog Module

1797-1E8H FLEX Ex 8 Input HART Analog Module

1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter
1797-0E8 FLEX Ex 8 Output Analog Module

1797-0E8H FLEX Ex 8 Output HART Analog Module
1797-IRT8 FLEX Ex Thermocouple/RTD Input Module
1797-1J2 FLEX Ex Frequency Input Module

1797-PSTN FLEX Ex Power Supply

1797-PS2N2 FLEX Ex Power Supply

1797-ACNR15 ControlNet Ex Redundant Media Adapter

1797-RPA ControlNet Ex Modular Repeater Adapter and
1797-RPFM Fiber Repeater Module, Medium Distance

1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector

Refer to this Chapter
38
39
40
41
42
43
44
45
46
47
418
49
50
51
52
53
54

55
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Notes:
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Chapter 1

General Installation

General CENELEC Certification Information

/ (1) keyswitch
) f
’ il | -—
p : (8) flexbus
’ cover
7/
7 . [Coooo @O%@@%g)@@@% < (2) terminal
/ I @@@@@mgggggg@gggo base unit

4747474747474747474747474747474747

474704747474747474747474747474747

Label here or under here 10231

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically
safe system modules, adapters or power supplies to maintain the integrity of
the intrinsically-safe backplane.

ii === 2 === 2200 === 2 ===

B ODO0E 000000 | L0000 00000
I50000000000000000 |00000000000000000.

B0000000000000000] G000000300000350|

41307

Remove cap plug and attach another intrinsically safe terminal base unit to the
right of the terminal base unit (2) if required.

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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1-2 General CENELEC Certification Information

Installation in Zone 1

Installation in Zone 22

Electrostatic Charge

European Community
Directive Compliance
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Modules, adapters, and terminal base units must not be exposed to the
environment. Provide a suitable enclosure. The modules, adapters, and
terminal base units have a protection factor of IP20.

ATTENTION Modules, adapters, and terminal base units cannot be used

in an intrinsically safe environment after they have been

Q exposed to non-intrinsically safe signals.

When the ControlNet Ex system is installed in Zone 22, all system
components (except the coax cable and ControlNet Ex taps) must be installed
in cabinets of the following type: IVK-ISRPI-V16LC; IVK-ISRPI-V8HYW;
or IVK-ISRPI-V8LC. For more information on these cabinets, see page 1-4.

Protect the system against electrostatic charge. Post a sign near each module:
Attention! Avoid electrostatic charge. For your convenience, a sign which
can be cut out and posted is included in this chapter.

If this product has the CE mark it is approved for installation within the
European Community or EEA regions. It has been designed and tested to
meet the following directives.

EMC Directive

All system components are tested to meet the Council Directive 89/336/EEC
Electromagnetic Compatibility (EMC), as amended by 92/31/EC and
93/68/EEC, by applying the following standards as appropriate:

e EN61000-6-4:2001, Electromagnetic Compatibility (EMC) - Part 6-4:
Generic Standards - Emission Standard for Industrial Environments

(Class A)

e EN61000-6-2:2001, Electromagnetic Compatibility (EMC) - Part 6-2:
Generic Standards - Immunity for Industrial Environments

e ENG61326:1997 + A1-A2, Electrical Equipment for Measurement,
Control, and Laboratory Use - Industrial EMC Requirements

LVD Directive

All power supplies are tested to meet the Council Directive 73/23/EEC Low
Voltage Directive, as amended by 93/68/EEC (LVD), by applying the
following standards as appropriate:

e EN50178:1997, Electronic Equipment for Use in Power Installations
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Repair

ATEX Directive

All system components are tested to meet the Council Directive 94/9/EC
Equipment and Protective Systems Intended for Use in Potentially Explosive
Atmospheres by applying the following standards, as appropriate:

e EN50014:1997 + A1-A2, Electrical Apparatus for Potentially Explosive
Atmospheres

e EN50018:1995, Electrical Apparatus for Potentially Explosive
Atmospheres - Flameproof Enclosure “d”

e EN50019:1996, Electrical Apparatus for Potentially Explosive

TPz

Atmospheres - Increased Safety “e
e EIN50020:1994, Electrical Apparatus for Potentially Explosive

(13831

Atmospheres - Intrinsic Safety “i

e EN50021: 1999, Electrical Apparatus for Potentially Explosive
Atmospheres - Type of Protection “n”

e EN50281-1-1:1998 + A1, Electrical Apparatus for Use in the Presence
of Combustible Dust - Part 1-1: Protection by Enclosure

e EN50284:1999, Special requirements for construction, test and marking
of electrical apparatus of equipment group 11, category 1G

The power supply is tested to meet the Council Ditrective 76/117/EC
Electrical Apparatus for Explosive Atmospheres by applying the following
standards:

e EN50014:1977 + A1-A5, Electrical Apparatus for Potentially Explosive
Atmospheres

e EN50018:1977 + A1-A3, Electrical Apparatus for Potentially Explosive
Atmospheres - Flameproof Enclosure “d”

e EN50019:1977 + A1-A5, Electrical Apparatus for Potentially Explosive

TPz

Atmospheres - Increased Safety “e
e EN50020:1977 + A1-A5, Electrical Apparatus for Potentially Explosive

(13831

Atmospheres - Intrinsic Safety “i

System components ate not field-repairable. Any attempt to open a system
component will void the warranty and the IS certification. If repair is
necessary, return the system component to the manufacturer.

Attention: Avoid electrostatic charge.
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1-4 General CENELEC Certification Information

About Zone 22 Junction
Boxes (Cabinets)
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When installing, commissioning, operating, and
maintaining devices with intrinsically safe circuits, the
certificate of conformity of the devices, as well as the
applicable national and local construction, installation, and
operating regulations must be heeded (in Germany DIN
EN 50020, DIN VDE 0165).

ATTENTION Repairs to devices having intrinsically safe circuitry may

only be carried out by qualified personnel in accordance

f} with the valid regulations (Elex V).

Pepperl+Fuchs junction boxes (type IVK2-ISRPI-VSLC,
IVK2-ISRPI-V8HYW, or IVK2-ISPRI-V16LC) ensures the basic protection
for the intrinsically safe apparatus of the FLEX Ex system for use in Zone 22.
It corresponds with category 3D according to RL 94/9 EG and with the type
label marked with the following information:

Pepperl+Fuchs GmbH

68301 Mannheim

IVK2-ISRPI-VSLC (or IVK2-ISRPI-V8HYW or IVK2-ISRPI-V161.C)
EX (Hexagon) II 3D IP54 T 70°C

CE

Serial (manufacturing) number

Model

The maximum dissipation is limited to 60W for the IVK2-ISRPI-V8LC and
IVK2-ISRPI-V8HYW junction boxes and 120W for the IVK2-ISRPI-V16LC
junction box.

The maximum ambient temperature for the junction boxes complies with the
internal dissipation. It must be guaranteed that the cabinet internal
temperature 70°C is not exceeded (tequitement to the installed FLEX Ex
equipment). For example, the IVK2-ISRPI-V8LC junction box has a
maximum ambient temperature of 45°C with maximum mounting,

All cable entries, which are not equipped with a cable, must be provided with a
seal designated for it (IP54). Drillings in the housing, which are not used due
to less assembly, must be closed seal (IP54).

Close the junction box with the provided key after the assembly and mounting.
If the junction box must be opened for maintenance purposes during
operation, exercise care to prevent dust from penetrating inside of the
enclosure.



Chapter Z

ControlNet Ex System

. Keyswitch
Bus Connectors  Terminal Base

Adapter

Flexbus Connector

Ex I/0 Module

— 4

3@

L‘ ST

Cor

com 1trolNet™|
? M T STATUS  REDUNDANT Ensﬁ‘x
A0 00 g

ADAPTER

SISISTeleIeIeISTeIIsToreTs]

[SIelere)
©006000o0000 Q

Terminal Strips

Field Power
Connection Terminals

20125-M

Publication 1797-6.5.6 - June 2005



ControlNet Ex System

2-2

ControlNet Ex System
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ControlNet Ex System 2-3

Descrihing the ControlNet A maximum of 48 ControlNet Ex™ nodes may be connected together by
. 250m of coax cable and 48 taps. The distance increases to 1000m when you
Ex System Diagram P Y

use only 2 taps. See the table below for more information.

The fiber media of the 1797-RPFM can be installed in a hazardous location
(Zone 0, 1 or 2) to connect two 1797-RPFM modules or they can be installed
through different locations into the non-hazardous location to connect the
1797-RPFM with any approved associated apparatus.

All cables and fiber media that are not light blue must be marked as IS using
the 1797-EXMK marking kit or other locally approved IS identification
and/or segregation method.

During the installation of the ControlNet Ex system, all metallic parts must be
isolated to prevent an earth connection (high voltage withstanding of isolating
material must be > 500V ac).

System Catalog Number |Catalog Name Description
Diagram
Name
1797-RPA 1797-RPA ControlNet Ex Modular | Represents one ControlNet Ex node and
Repeater Adapter must be connected to a coax trunk cable
by

1797-TPx

1797-RPFM 1797-RPFM ControlNet Ex Fiber Allows connection of a maximum of two
Repeater Module, devices per 1797-RPA and is powered
Medium Distance directly by 1797-RPA

1797-ACNR15 [1797-ACNR15 Redundant Media Represents one ControlNet Ex node and
ControlNet Ex Adapter | must be connected to a coax trunk cable
by

1797-TPx -each one with two redundant
output channels that are connected to
different ControlNet Ex networks (coax
cables and 1797-TPx)

1797-BCNR | 1797-BCNR Redundant ControlNet |Allows connection between ControlNet and
Ex Barrier ControlNet Ex networks
CNet Ex 1797-TCAP ControINet Ex Tap Represents one ControlNet Ex node and is
Tap Trm (Dummy) Terminator  |a simple capacitor (56pF) with a coax
connector
ControlNet Ex |1797-TPx ControlNet Ex Coax Four types of connections available: S
Tap Tap (straight t-tap), R (right angle t-tap), YS

(straight y-tap), and YR (right angle y-tap)
- a maximum of 48 taps can be connected
together by coax trunk cable

CNet Ex 1797-XT ControINet Ex Trunk | Simple resistor (7502) with coax connector

Trk Trm Terminator that must be on each end of the ControlNet
Ex coax trunk for termination

Coax Trunk 1786-RG6 Quad-Shield, RG-6 Maximum (functional) length between 2

Cable 750 Coax Trunk Cable | 1797-TPx is 3280ft (1000m) - each

1797-TPx reduces the (functional) coax
cable length by 53.4ft (16.3m)

None None Standard Coax Trunk | Different standard cable couplers, 90°,
Cable BNC Couplers | 1800, etc.
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2-4 ControlNet Ex System
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Certified Equivalent ControlNet Ex System Diagram ltems

You may use these items as equivalents for the items shown on the system

diagram.

System Diagram Name Catalog Number Source

1797-RPA 1797-RPA Allen-Bradley
RSD-CFA-Ex.CN Pepperl+Fuchs

1797-RPFM 1797-RPFM Allen-Bradley
RSD-FC-Ex2.CN Pepperl+Fuchs

1797-ACNR15 1797-ACNR15 Allen-Bradley
RSD-GW-Ex2.CN Pepperl+Fuchs

1797-BCNR 1797-BCNR Allen-Bradley
RS-FB-Ex2.CN Pepperl+Fuchs

Coax Trunk Cable? 1786-RG6 Allen-Bradley
3092A2 Belden Wire & Cable Co.
3092A with blue jacket Belden Wire & Cable Co.

ControlNet Ex Tap 1797-TPx Allen-Bradley
RS-TPx-Ex Pepperl+Fuchs

CNet Ex Trk Trm 1797-XT Allen-Bradley
RS-XT-Ex Pepperl+Fuchs

CNet Ex Tap Trm 1797-TCAP Allen-Bradley
RS-TCAP-Ex Pepperl+Fuchs

1 Inaddition to these cable types, the following specification can be followed to allow additional types:

Cable Impedance = 75Q + 3Q2

Cable Capacitance = <5.94nF per 100m
Cable Resistance = >9.08Q2 per 100m

Cable Attenuation
(-20 to +70°C)

0.2MHz > 0.93dB/100m
0.5MHz > 0.95dB/100m
1MHz > 1.07dB/100m
2MHz > 1.16dB/100m

5MHz > 1.39dB/100m

10MHz > 1.86dB/100m
20MHz > 2.73dB/100m
50MHz > 4.33dB/100m

2 Belden Wire & Cable 1189A may be used, but with functional loss of communication distance and/or nodes.




ControlNet Ex System 2-5

Installation in Zone 1

Installation in Zone 22

Electrostatic Charge

Repair

Modules must not be exposed to the environment. Provide a suitable metal
enclosure. A label with this system marking must be attached near the main
components of the system. If the system is installed in a cabinet, this label
must be fixed inside the cabinet.

Allen-Bradley
1 Allen-Bradley Dr.

Mayfield Hts., OH USA

ControlNet Ex System

DMT 99 ATEX E 065 X
I1(1)2G SYST EEx ia/ib 1IB/C T4 0102

-200C <= Ambient Temperature <= +700C

Attention!
Avoid electrostatic charging!

ATTENTION Modules cannot be used in an intrinsically safe
environment after they have been exposed to

f} non-intrinsically safe signals.

When the ControlNet Ex system is installed in Zone 22, all system
components (except the coax cable and ControlNet taps) must be installed in
cabinets of the following type: IVK-ISRPI-V16LC; IVK-ISRPI-V8HYW; or
IVK-ISRPI-VS8LC. For more information on these cabinets, see page 1-4.

Protect the system against electrostatic charge. Post a sign near each module:
Attention! Avoid electrostatic charge. For your convenience, a sign which
can be cut out and posted is included in this chapter.

Modules are not field-repairable. Any attempt to open a module will void the
warranty and the IS certification. If repair is necessary, return the module to
the manufacturer.

Attention: Avoid electrostatic charge.
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2-6 ControlNet Ex System

When installing, commissioning, operating, and
maintaining devices with intrinsically safe circuits, the
certificate of conformity of the devices, as well as the
applicable national and local construction, installation, and
operating regulations must be heeded (in Germany DIN
EN 50020, DIN VDE 0165).

ATTENTION Repairs to d.evices having ifltrinsically safe .circuitry may
only be catried out by qualified personnel in accordance

f} with the valid regulations (Elex V).

General Specifications

Operational Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

I (1) 2G SYST EEx ia/ib lIB/IIC T4

Certificates

DMT 99 ATEX E 065 X

& (€
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Chapter 3

(1) keyswitch

Label here

General Information

Module Installation

1797-TB3 FLEX Ex Terminal Base Unit

Q0000000000000 00
i)
\ 0O0000000000000000

e

000000000000 OOO0O0

(8) flexbus =]

0 1 2345 67 8910111213 1415

=y AAARAAAAARARDA O

oo 16 17 18 19 20 21 22 2324 25 26 2728 29 30 31 3233

AOAAAAARAAAARAAAAA AR

34 3536 37 3839 40 41 42 43 4445 4647 48 49 50 51

@)
©O0CCCTooO S
©©©©©© 42332

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically
safe system modules or adapters to maintain the integrity of the
intrinsically-safe backplane.

%%ﬁﬁ%in

® ==

ra —

e =
S

BB OoO0000000000. | OD0 00000000000

B3000000000000000| 50000000300333030]

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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3-2 1797-TB3 FLEX Ex Terminal Base Unit

Inputs

Description

Publication 1797-6.5.6 - June 2005

Do not apply any non-intrinsically safe signals to the terminal base.

When using as an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The terminals in the terminal base unit may be electrically connected to each
other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

Tl When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3 terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3 terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the
terminal base unit is connected to other terminal base units..

Wiring Connections for Terminal Base 1797-TB3
0 12 3 4 567 8 9 10 111213 14 15

A |@@@@@@@@@@@@@@@@
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

|@I@I@I@I@I@I@I@I@I@I@I@I@I®|®|®|®I®|

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
© Ig@&&&&&&@&@@&&&&&@

+ -V 41252
No connections allowed to terminals 36 and 49

ATTENTION e Make certain that you power the terminal base unit with

an intrinsically safe power supply. Do not exceed the

!} values listed in the specifications for the terminal base
unit.

e Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.




1797-TB3 FLEX Ex Terminal Base Unit

33

Intrinsica"y Safe For a full list of specifications, refer to the FLEX Ex Terminal Base

Specifications

Installation Instructions, publication 1797-5.1.

Terminals Assignments
+34, -35, +50, -51, and 96
pin female 1/0 connector

pins 30-32, 62-64, 94-96

36, 49
All Other Terminals

Only for intrinsically safe circuits
U <i0vde

I <2.5A
Ci < 1nF
L; Negligible

Must not be used for any connection
U <30Vdc

I <100mA

Ci <1 nF

L; Negligible
Flexbus Connection Intrinsically Safe U, <10V dc

I <400mA

Ci <1 nF

L Negligible
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification I12G EExiallC T4
Certificates DMT 98 ATEX E012 U

€& (€
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3-4 1797-TB3 FLEX Ex Terminal Base Unit

Notes:
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Chapter 4

(1) keyswitch

Label here

General Information

Module Installation

1797-TB3S FLEX Ex Terminal Base Unit
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42333

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically

safe system modules or adapters to maintain the integrity of the

intrinsically-safe backplane.
S

r r

0D0000000000000 100000000000000000

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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4-2 1797-TB3S FLEX Ex Terminal Base Unit

Inputs

Description
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Do not apply any non-instrinsically safe signals to the terminal base.

When using as an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The terminals in the terminal base unit may be electrically connected to each

other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3S terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3S terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the

terminal base unit is connected to other terminal base units.
Wiring Connections for Terminal Base 1797-TB3S

© 12z 3 4 5 6 7 8 910 Wi W WIS Row A
S A Rl A o014
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 ROWC
Label placed at top of wiring area
gDDDDDDDDDDDDDDD ‘
ABABAAARARAAARAARA Row A
CUO I I
AA8A/AAAAAAAARARAABAAAI RowB
I IO A I
AABAAAARABARAAABRAAA8I Rowe
+V -V +V -V

41254

No connections allowed to terminals 36 and 49
e Make certain that you power the terminal base unit with

ATTENTION ...
an intrinsically safe power supply. Do not exceed the

!} values listed in the specifications for the terminal base
unit.

® Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.




1797-TB3S FLEX Ex Terminal Base Unit 4-3

|ntrinsica"y Safe For a full list of specifications, refer to the FLEX Ex Spring Clamp Terminal

Specifications

Base Installation Instructions, publication 1797-5.2.

Terminals Assignments
+34, -35, +50, -51, and 96
pin female 1/0 connector

pins 30-32, 62-64, 94-96

36, 49
All Other Terminals

Only for intrinsically safe circuits

U <10V dc
I <2.5A

Ci < 1nF

L; Negligible

Must not be used for any connection
U <30Vdc

I <100mA

Ci <1 nF

L; Negligible
Flexbus Connection Intrinsically Safe U, <10V dc

I <400mA

Ci <1 nF

L Negligible
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification I12G EExiallC T4
Certificates DMT 98 ATEX E012 U

& (€
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4-4 1797-TB3S FLEX Ex Terminal Base Unit

Notes:
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Chapter 5

General Information

Module Installation

Inputs

1797-1BN16 FLEX Ex 16 NAMUR Input Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 6 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from a NAMUR sensor or a mechanical contact (if
mechanical inputs are used). Do not apply any non-intrinsically safe
signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.
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5-2 1797-1BN16 FLEX Ex 16 NAMUR Input Module
Wil’ing to a 1797-TB3 or Connect wiring to the terminal base as shown below.
-TB3S Terminal Base Unit
0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15
b NN TN NNNNNNNN)
+ -+ -+ -+ -+ -+ - + -+ -
\ | | | | | | \ | |
Cho Ch1 Ch2 Ch3 Ch4 Chb Chb Ch7
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
wous (NN NN NANNNNNN NN AN NN
+ + -+ -+ + -+ -+ -+ -
\ | | | | \ | | | |
Chs Ch9 Ch10 Ch11 Ch12 Ch13 Ch14  Ch1b
34 35 36 37 38 39 40 4 42 43 44 45 46 47 48 49 50 51
ot (NN NN NN NN NN NN NN N
41504
+V -V VoV
| No connection allowed to terminals 36 and 49

Intrinsically Safe

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of

ATTENTION

your system.

For a full list of specifications, refer to FLEX Ex 16 NAMUR Input Module
Installation Instructions, publication 1797-5.7.

Specifications

Output (intrinsically safe) U< 5.8V
(16 position male/female flexbus l; < 400mA
connector) Li = Negligible
Ci = Negligible
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification

II (1) 2G EEx ia/ib IB/IIC T4
I (1D) (2D)

Certificates

DMT 98 ATEX E 013 X

& (€
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1797-IBN16 FLEX Ex 16 NAMUR Input Module ~ 5-3

CE/CENELEC /0 Entity
Parameters (Each Channel)

Protection | Group Allowed Allowed L,/R, Ratio
Capacitance | Inductance
Uy < 14.5V EEx ia IIB 1uF 10mH 2.6mH/Q
lp<15mA  EExia I 300nF 2mH 0.65mH/Q
Py < 40mW
Characteristic:
linear
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5-4 1797-1BN16 FLEX Ex 16 NAMUR Input Module

Notes:
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Chapter 6

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-0B4D FLEX Ex 24V dc Non-Isolated
Source 4 Output Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 7 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output can operate a discrete field device. Do not apply any
non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

Row A

GuudiudenssEaEEs

Row B

ANNNANNNN AN NN NN

Row C

35 36 37 38 39 40 Ll 42 43 44 45 46 47 48 49 50

(9% %5%50%50%%%5%

+V
No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15, 17 to 32, 36, 37,
38, 39, 46, 47, 48, 49

40068
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6-2 1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module

Intrinsically Safe
Specifications

CE/CENELEC I/0 Entity

Parameters

Publication 1797-6.5.6 - June 2005

ATTENTION DO, not use any upused terminals on this tf:rrmnal base unit,
Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

For a full list of specifications, refer to FLEX Ex 24V dc Non-Isolated Source
4 Output Module Installation Instructions, publication 1797-5.6.

Output (intrinsically safe) Uj<5.8V
(16 position male/female flexbus l; < 400mA
connector) Li = Negligible
Ci = 1.35pF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; < Negligible
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib IIB/IIC T4
I (1D) (2D)
Certificates DMT 98 ATEX E 040 X

& (€

Signal output (+ to -) for ch 0 to ch 3 (terminals: 0-1; 4-5; 8-9; 12-13)

Protection | Group Allowed Allowed
Gapacitance | Inductance

1797-0B4D | EExia IIB 677nF 8mH
Up=27.4V Iic 87nF omH
I, =110mA
If EEx ia IIB 150nF 5mH
concentrated Iic 30nF omH
capacitance
and/or
inductance
are available,
use the
following
values.




Chapter 7

General Information

Module Installation

Inputs

17917-1E8 FLEX Ex 8 Input Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.
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7-2  1797-IE8 FLEX Ex 8 Input Analog Module

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Connect wiring to the terminal base as shown below.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Row A
NNV NNNSSN NN
+ sig - + sig - + sig - + sig -
Cho Ch1 Ch2 Ch3
® 77 18 19 X 21 2 B A % % 7B/ 28 W 3 32 B
Row B
DANNNS NN NN NN
+ sig - + sig - + sig - + sig -
L
Ch4 Chb Ché Ch7
% % 3% 3 38 39 40 41 42 43 4 & 4% 4 4 49 50 5
ot (NN NNNSNNNANNNAN NN e
+V -V T T +V -V
No'connection No'connection
allowed allowed
Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex 8 Input Analog Module
P . Installation Instructions, publication 1797-5.5.
Specifications P
Output (intrinsically safe) U< 5.8V
(16 position male/female flexbus l; < 400mA
connector) L; = Negligible
C; < 1.35puF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 98 ATEX E 020 X

& (€
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1797-1E8 FLEX Ex 8 Input Analog Module

13

CE/CENELEC 1/0 Entity

Parameters

Measurement input (sig to -) for ch 0 to ch 7 (terminals: 1-2; 5-6; 9-10; 13-14;
18-19; 22-23; 26-27; 30-31)

Protection | Group Allowed Allowed
Capacitance | Inductance
Uy =5V EExia IIB 1000uF 1H
l,=1mA
Py =1.3mW
U, =28V IIc 100pF 1H
Ii =93mA
Cjand L;
negligible

Source output (+ to sig) for ch 0 to ch 7 (terminals: 0-1; 4-5; 8-9; 12-13; 17-18;
21-22; 25-26; 29-30)

Protection | Group Allowed Allowed
Capacitance | Inductance

U,=23.7V EEx ia IIB 560nF 10mH
l, = 92.5mA IIc 66nF 2.5mH
P, = 548mW
If concentrated EEx ia IIB 320nF 10mH
capacitance IIC 60nF 2mH
and/or
inductance are
available, use the
following values.

Source output plus measurement input (+ to -) for ch 0 to ch 7 (terminals: 0-2;
4-6; 8-10; 12-14; 17-19; 21-23; 25-27; 29-31)

Protection | Group Allowed Allowed
Capacitance | Inductance

U, =23.7V EEx ia IIB 560nF 10mH
l, = 93.5mA lic 66nF 2.5mH
P, = 555mW
If concentrated |[EExia IIB 320nF 10mH
capacitance IIc 60nF 2mH
and/or

inductance are
available, use the
following values.
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7-4  1797-IE8 FLEX Ex 8 Input Analog Module

Notes:
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Chapter 8

General Information

Module Installation

Inputs

1797-1E8H FLEX Ex 8 Input HART
Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must Fon&der the
total accumulated power and check for intrinsic safety.
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8-2

1797-1E8H FLEX Ex 8 Input HART Analog Module

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Connect wiring to the terminal base as shown below.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Row A
NNV NNNSSN NN
+ sig - + sig - + sig - + sig -
Cho Ch1 Ch2 Ch3
® 77 18 19 X 21 2 B A % % 7B/ 28 W 3 32 B
Row B
DANNNS NN NN NN
+ sig - + sig - + sig - + sig -
L
Ch4 Chb Ché Ch7
% % 3% 3 38 39 40 41 42 43 4 & 4% 4 4 49 50 5
ot (NN NNNSNNNANNNAN NN e
+V -V T T +V -V
No'connection No'connection
allowed allowed
Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
|ntrinsica"y Safe For a full list of specifications, refer to FLEX Ex Analog Input Modules
P . Installation Instructions, publication 1797-5.5.
Specifications P
Output (intrinsically safe) U< 5.8V
(16 position male/female flexbus l; < 400mA
connector) L; = Negligible
C; < 1.35puF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 98 ATEX E 020 X

€& (€
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1797-1E8H FLEX Ex 8 Input HART Analog Module

8-3

CE/CENELEC 1/0 Entity

Parameters

Measurement input (sig to -) for ch 0 to ch 7 (terminals: 1-2; 5-6; 9-10; 13-14;
18-19; 22-23; 26-27; 30-31)

Protection | Group Allowed Allowed
Capacitance | Inductance
Uy =5V EExia IIB 1000uF 1H
l,=1mA
Py =1.3mW
U, =28V IIc 100pF 1H
Ii =93mA
Cjand L;
negligible

Source output (+ to sig) for ch 0 to ch 7 (terminals: 0-1; 4-5; 8-9; 12-13; 17-18;
21-22; 25-26; 29-30)

Protection | Group Allowed Allowed
Capacitance | Inductance

U,=23.7V EEx ia IIB 560nF 10mH
l, = 92.5mA IIc 66nF 2.5mH
P, = 548mW
If concentrated EEx ia IIB 320nF 10mH
capacitance IIC 60nF 2mH
and/or
inductance are
available, use the
following values.

Source output plus measurement input (+ to -) for ch 0 to ch 7 (terminals: 0-2;
4-6; 8-10; 12-14; 17-19; 21-23; 25-27; 29-31)

Protection | Group Allowed Allowed
Capacitance | Inductance

U, =23.7V EEx ia IIB 560nF 10mH
l, = 93.5mA lic 66nF 2.5mH
P, = 555mW
If concentrated |[EExia IIB 320nF 10mH
capacitance IIc 60nF 2mH
and/or

inductance are
available, use the
following values.
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Notes:
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Chapter 9

General Information

Module Installation

Inputs

1797-1E8NF FLEX Ex 8 Input Analog Module
with Noise Filter

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must Fon&der the
total accumulated power and check for intrinsic safety.
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9-2

1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Connect wiring to the terminal base as shown below.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Row A
NNV NNNSSN NN
+ sig - + sig - + sig - + sig -
Cho Ch1 Ch2 Ch3
® 77 18 19 X 21 2 B A % % 7B/ 28 W 3 32 B
Row B
DANNNS NN NN NN
+ sig - + sig - + sig - + sig -
L
Ch4 Chb Ché Ch7
% % 3% 3 38 39 40 41 42 43 4 & 4% 4 4 49 50 5
ot (NN NNNSNNNANNNAN NN e
+V -V T T +V -V
No'connection No'connection
allowed allowed
Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
|ntrinsica"y Safe For a full list of specifications, refer to FLEX Ex Analog Input Modules
P . Installation Instructions, publication 1797-5.5.
Specifications P
Output (intrinsically safe) U< 5.8V
(16 position male/female flexbus l; < 400mA
connector) L; = Negligible
C; < 1.35puF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 98 ATEX E 020 X

& (€
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1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter

9-3

CE/CENELEC 1/0 Entity

Parameters

Measurement input (sig to -) for ch 0 to ch 7 (terminals: 1-2; 5-6; 9-10; 13-14;
18-19; 22-23; 26-27; 30-31)

Protection | Group Allowed Allowed
Capacitance | Inductance
Uy =5V EExia IIB 1000uF 1H
l,=1mA
Py =1.3mW
U, =28V IIc 100pF 1H
Ii =93mA
Cjand L;
negligible

Source output (+ to sig) for ch 0 to ch 7 (terminals: 0-1; 4-5; 8-9; 12-13; 17-18;
21-22; 25-26; 29-30)

Protection | Group Allowed Allowed
Capacitance | Inductance

U,=23.7V EEx ia IIB 560nF 10mH
l, = 92.5mA IIc 66nF 2.5mH
P, = 548mW
If concentrated EEx ia IIB 320nF 10mH
capacitance IIC 60nF 2mH
and/or
inductance are
available, use the
following values.

Source output plus measurement input (+ to -) for ch 0 to ch 7 (terminals: 0-2;
4-6; 8-10; 12-14; 17-19; 21-23; 25-27; 29-31)

Protection | Group Allowed Allowed
Capacitance | Inductance

U, =23.7V EEx ia IIB 560nF 10mH
l, = 93.5mA lic 66nF 2.5mH
P, = 555mW
If concentrated |[EExia IIB 320nF 10mH
capacitance IIc 60nF 2mH
and/or

inductance are
available, use the
following values.
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Notes:
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Chapter 10

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Row A

1797-0E8 FLEX Ex 8 Output Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 4 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European Community directives and regulations must be followed.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

AN

Row B @

Row C

+ - + +
L L L L
chd chb chb ch7

[ 34 35 36 37 38 33 40 ] 42 43 44 45 46 47 48 49 50 51

0% % %% %% %% %% %% %% %%

VoV VoV

No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15, 19, 20, 23,
24,27,28,31,32,36,37,38, 39, 46, 47, 48, 49 41440
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10-2  1797-0E8 FLEX Ex 8 Output Analog Module

ATTENTION DO, not use any upused terminals on this tf:rrmnal base unit,
Using these terminals as supporting terminals can result in
Q damage to the module and/or unintended operation of

your system.

General SPeciﬁcations For a full list of specifications, refer to FLEX Ex 8 Analog Output Modules
Installation Instructions, publication 1797-5.3.
Output (Intrinsically Safe) U;<5.8Vdc
(16 pin male and female l; < 400mA
flexbus connector) Li = Negligible
C; < 1.35uF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) < 1A
L; = Negligible
C; = Negligible
Operational Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 00 ATEX E 042 X

CE, CENELEC |/0 Enuty Signal output (+ to -) for ch 0 to ch 7 (terminals: 0-1; 4-5; 8-9; 12-13; 17-18;
21-22; 25-26; 29-30
Parameters )
Protection Group Allowed Allowed
Gapacitance | Inductance
U, =21V EEx ia IIB 1.27uF 8mH
l, = 100mA lic 188nF 2mH
P, = 520mW
If concentrated | EEx ia IIB 295nF 10mH
capacitance IIC 70nF 2mH
and/or
inductance are
available, use the
following values.
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Chapter 11

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Row A

1797-0E8H FLEX Ex 8 Output HART
Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 4 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European Community directives and regulations must be followed.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

0% %% 0% %% 0% 0%0%%%

Row B @

Row C

VoV VoV

No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15, 19, 20, 23,
24,27, 28,31,32,36,37,38, 39, 46, 47, 48, 49 41440
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11-2  1797-0E8H FLEX Ex 8 Output HART Analog Module

ATTENTION DO, not use any upused terminals on this tf:rrmnal base unit,
Using these terminals as supporting terminals can result in

damage to the module and/or unintended operation of
your system.
General SPeciﬁcations For a full list of specifications, refer to FLEX Ex 8 Analog Output Modules
Installation Instructions, publication 1797-5.3.
Output (Intrinsically Safe) U;<5.8Vdc
(16 pin male and female l; < 400mA
flexbus connector) Li = Negligible
C; < 1.35uF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible
Operational Temperature -20 to +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 00 ATEX E 042 X

CE, CENELEC |/0 Enuty Signal output (+ to -) for ch 0 to ch 7 (terminals: 0-1; 4-5; 8-9; 12-13; 17-18;
21-22; 25-26; 29-30
Parameters )
Protection Group Allowed Allowed
Gapacitance | Inductance
U, =21V EEx ia IIB 1.27uF 8mH
l, = 100mA lic 188nF 2mH
P, = 520mW
If concentrated | EEx ia IIB 295nF 10mH
capacitance IIC 70nF 2mH
and/or
inductance are
available, use the
following values.
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Chapter 12

General Information

Module Installation

Inputs

1797-1RT8 FLEX Ex Thermocouple/RTD
Input Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 2 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from a thermocouple (TC) or resistance
temperature detector (RTD). Do not apply any non-intrinsically safe
signals to this module.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.
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1797-IRT8 FLEX Ex Thermocouple/RTD Input Module

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Connect wiring to the terminal base as shown below.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
fonh AN NNNN SN NNNNNNND
+ H L - + H L - + H L - + H L
\ \ \ \ [ ]
Ch0 Ch1 Ch2 Ch3
16 7 18 19 20 21 22 23 2 % % 21 28 29 30 31 3 33
LN % %% % 20%%%%%
+ H L - + H L - + H L - + H L -
\ [ ] \ \ [ ] \
Ch4 Chbs Ché Ch7
[34 3 3 37 3 39 40 41 42 43 44 45 46 47 48 49 50 51
e (NN Q%N 5%%%
VoV CJC CJC V-V
0+ chassis 0- 1+ chassis 1-
GND for GND for
shield shield

Intrinsically Safe
Specifications

Publication 1797-6.5.6 - June 2005

No connection allowed to terminals 36 and 49

41505

ATTENTION

JAN

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.

For a full list of specifications, refer to FLEX Ex Thermocouple/RTD Input
Module Installation Instructions, publication 1797-5.4.

Output (intrinsically safe) U< 5.8V
(16 position male/female flexbus l; < 400mA
connector) Li = Negligible
Ci<1.35uF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) i< 1A
L; = Negligible
C; = Negligible

Operational Temperature

-20 to +70°C (-4 to 158°F)

Agency Certification I (1) 2G EEx ia/ib lIB/IIC T4
Il (1D) (2D)
Certificates DMT 98 ATEX E 023X

€& (€




1797-IRT8 FLEX Ex Thermocouple/RTD Input Module 12-3

CE/CENELEC 1/0 Entity

Parameters

Input circuits (+ to -) for chO to ch7 (terminals: 0-3; 4-7; 8-11; 12-15; 17-20;
21-24; 25-28; 29-32)

Protection | Group Allowed Allowed L,/R, Ratio
Capacitance | Inductance
Up=9V EEx ia IIB 40uF 80mH 1.7mH/Q
lp=37mA  TEExia Iic 4.9uF 20mH 0.4mH/Q
Py = 83mW

CJC circuits (+ to -) for CJCO and CJC1 (terminals: 37, 39; 46, 48)

Protection | Group Allowed Allowed L,/R, Ratio
Capacitance | Inductance
Uy=9V EEx ia IIB 40uF 1H 63mH/Q
lo=1mA  EExia IIC 4.9uF 1H 15mH/Q
Py = 3mW

Input circuits (+ to -) for chO to ch7 and CJC citcuits (+ to -) for CJCO and
CJC1 (terminals 0-3, 37, 39; 4-7, 37, 39; 8-11, 37, 39; 12-15, 37, 39; 17-20, 37,
39; 21-24, 37, 39; 25-28, 37, 39; 29-32, 37, 39; 0-3, 46, 48; 4-7, 46, 48; 8-11, 40,
48; 12-15, 46, 48; 17-20, 46, 48; 21-14, 46, 48; 25-28, 46, 48; 29-32, 46, 48)

Protection | Group Allowed Allowed L,/R, Ratio
Capacitance | Inductance
Uy=9V EEx ia IIB 40uF 80mH 1.7mH/Q
lp=38mA  [EExia I 4.9uF 20mH 0.4mH/Q
P, = 86mW
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12-4  1797-IRT8 FLEX Ex Thermacouple/RTD Input Module

Notes:
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Chapter 13

General Information

Module Installation

Inputs

1797-1J2 FLEX Ex Frequency Input Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 1 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

The frequency input module has 2 input channels. Each input can accept
inputs from magnetic pickups or proximity probes. Each input channel has 2
input selections: frequency input or gate input. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.
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13-2 1797-1J2 FLEX Ex Frequency Input Module

Wiring to a1797-TB3 or Connect witing to the terminal base as shown below.
-TB3S Terminal Base Unit
0 1 2 3 4 5 6§ 7 8§ § M T 12 13 1 1

ok | ANAATNNNINNNTAND

3V 6V V+ GN 5[{/ 500/0N 8V 8V N 00(;) o0, GNDV+ 6V 3V
m m
| g]el \ @el |
Channel 0 Frequency Input Channel 1 Frequency Input
16 17 18 19 20 21 22 23 24 25 26 21 28 29 30 31 32 33

s AN AN

RONORONC  GND ER/ BOr%faO N 8/ 8V N 50%(;0 ER/ GND  R1NORTNC
el el

\ \
Channel 0 Gate Input Channel 1 Gate Input
Row C 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
A RO COM R1 COM VoV
\ \
No connection allowed to terminals 19, 30, 36, 38, 39, 47, 48, 49 42334

ATTENTION Dq not use any upused terminals on this tf:rmmal base unit.
Using these terminals as supporting terminals can result in

damage to the module and/or unintended operation of
your system.
Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex Frequency Input Module
o - Installation Instructions, publication 1797-5.7.
Specifications P
Output (intrinsically safe) Uy < 5.8V
(16 position male/female flexbus l, < 400mA
connector) Li = Negligible
Ci < 2.64pF
Power Supply U;<9.5Vdc
(+V, -V Intrinsically Safe) < 1A
L; = Negligible
C; = Negligible
Operating Temperature -20 1o +70°C (-4 to +158°F)
Agency Certification I (1) 2G EEx ia/ib IIB/IIC T4
Il (1D) (2D)
Certificates DMT 98 ATEX E 033 X
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1797-1J2 FLEX Ex Frequency Input Module ~ 13-3

CE/CENELEC Input I/0 Entity Channel 0 Frequency Input

Parameters

Field devices may only be connected to the terminals of one of the five
following circuits. The terminals of the remaining four circuits must not be

connected.

Namur/Con | Protection | Group Allowed Allowed LR,

tact Capacitance | Inductance | Ratio
(terminals

6-7)

U,=14.7V | EExia IIB 3.86uF 300mH 2.6mH/Q

l, =15mA lic 620nF 80mH 0.65mH/Q
P, = 30mW

Magnetic | Protection | Group Allowed Allowed LR,
500mV Capacitance | Inductance | Ratio
(terminals

5-3)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, = 10mA ic 620nF 150mH 1.03mH/Q
P, = 18mW

Magnetic | Protection | Group Allowed Allowed LR,

50mV Capacitance | Inductance | Ratio
(terminals

5-3, 6-4)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, =10mA lic 620nF 150mH 1.03mH/Q
P, = 18mW

Vortex 6V Protection | Group Allowed Allowed LR,
(terminals Capacitance | Inductance | Ratio

1, 2-3)

U,=26.5V |EExia IIB 730nF 8mH 0.26mH/Q
l, = 82mA ic 95nF 2mH 0.06mH/Q
P, = 520mW

Vortex 3V Protection | Group Allowed Allowed LR,
(terminals Gapacitance | Inductance | Ratio

0, 2-3)

U,=26.5V |EExia IIB 730nF 8mH 0.26mH/Q
l, = 82mA I 95nF 2mH 0.06mH/Q
P, = 520mW
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13-4 1797-1J2 FLEX Ex Frequency Input Module
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Channel 1 Frequency Input

Field devices may only be connected to the terminals of one of the five

following circuits. The terminals of the remaining four circuits must not be

connected.
Namur/Con | Protection | Group Allowed Allowed LR,
tact Capacitance | Inductance | Ratio
(terminals
9-8)
U,=14.7V | EExia IIB 3.86uF 300mH 2.6mH/Q
l, = 15mA ic 620nF 80mH 0.65mH/Q
P, = 30mW
Magnetic Protection | Group Allowed Allowed L,R,
500mV Capacitance | Inductance | Ratio
(terminals
10-12)
U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, = 10mA lic 620nF 150mH 1.03mH/Q
P, = 18mW
Magnetic | Protection | Group Allowed Allowed LR,
50mV Capacitance | Inductance | Ratio
(terminals
10-12,
9-11)
U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, = 10mA ic 620nF 150mH 1.03mH/Q
P, = 18mW
Vortex 6V Protection | Group Allowed Allowed LR,
(terminals Capacitance | Inductance | Ratio
14,13-12)
U,=26.5V |EExia IIB 730nF 8mH 0.26mH/Q
l, = 82mA IIc 95nF 2mH 0.06mH/Q2
P, = 520mW
Vortex 3V Protection | Group Allowed Allowed LR,
(terminals Capacitance | Inductance | Ratio
15, 13-12
U,=26.5V |EExia IIB 730nF 8mH 0.26mH/Q
l, = 82mA IIc 95nF 2mH 0.06mH/Q
P, = 520mW




1797-1J2 FLEX Ex Frequency Input Module 13-5

Channel 0 Gate Input
Field devices may only be connected to the terminal of one of the three
following circuits. The terminals of the remaining two circuits must not be
connected.

Namur/Con | Protection | Group Allowed Allowed LR,

tact Capacitance | Inductance | Ratio
(terminals

23-24)

U,=14.7V |EExia IIB 3.86uF 300mH 2.6mH/Q
l, = 15mA lic 620nF 80mH 0.65mH/Q
P, = 30mW

Magnetic Protection | Group Allowed Allowed LR,
500mV Capacitance | Inductance | Ratio
(terminals

22-20)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, =10mA lic 620nF 150mH 1.03mH/Q
P, =18mW

Magnetic | Protection | Group Allowed Allowed LR,
50mV Capacitance | Inductance | Ratio
(terminals

22-20,

23-21)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, =10mA lic 620nF 150mH 1.03mH/Q
P, = 18mW

Channel 1 Gate Input

Field devices may only be connected to the terminals of one of the three
circuits. The terminals of the remaining two circuits must not be connected.

Namur/Con | Protection | Group Allowed Allowed LR,
tact Capacitance | Inductance | Ratio
(terminals

26-25)

U,=14.7V | EExia IIB 3.86uF 300mH 2.6mH/Q
l, = 15mA ic 620nF 80mH 0.65mH/Q
P, = 30mW

Publication 1797-6.5.6 - June 2005



13-6 1797-1J2 FLEX Ex Frequency Input Module

Relay Outputs

Publication 1797-6.5.6 - June 2005

Magnetic | Protection | Group Allowed Allowed LR,
500mV Capacitance | Inductance | Ratio
(terminals

27-29)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, = 10mA ic 620nF 150mH 1.03mH/Q
P, = 18mW

Magnetic Protection | Group Allowed Allowed LR,
50mvV Capacitance | Inductance | Ratio
(terminals

27-29,

26-28)

U,=14.7V | EExia IIB 3.86uF 600mH 4.15mH/Q
l, =10mA lic 620nF 150mH 1.03mH/Q
P, = 18mW

Relay Protection | Group Internal Internal

QOutput Capacitance | Inductance

(terminals

17,18, 37 or

31, 32, 46)

U, =28V EEx ia IIB Negligible Negligible

| =93mA ic Negligible | Negligible

P, =651mW o o




Chapter 14

Installation in Zone 1

Installation in Zone 22

Outputs

1797-PS1E FLEX Ex Power Supply

1797-PS1E

The 1797-PS1E power supply has a protection factor of IP65. Refer to the
specifications table for the IS module type.

ATTENTION The_ power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The housing type of the power supply is applicable for the use in Zone 22. It
corresponds with the category 3D according to RL 94/9 EG and is marked
with a type label accordingly. If the junction box must be opened for
maintenance purposes during operation, the power supply must be free of dust
deposits so that after the opening no dust penetrates inside.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in the power supply are electrically connected to each other and
have a common +V line.

IMPORTANT You canno"c interconnect lines because of the intrinsic
safety requirements.
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14-2 1797-PS1E FLEX Ex Power Supply

Typical Wiring
conﬁgurations Terminal Base Assignments
European AC Power Input IS Power Output
N e 1 NV oV N
0 0 AN
B A VA VA A A VAR
3 N D R N I I
Vin Vout Out1  Qut2 Out3  Qut4
42489
GND
Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex 85-250V AC In/Quad-Ex
e . DC Out Power Supply Installation Instructions, publication 1797-5.33.
Specifications it TOWER SupPY vetions. pu
Specifications 1797-PS1E (Series A) ‘ 1797-PS1E (Series B)
Inset Voltage Range 8510 250V dc
Voltage Uy <9.5V
Current Iy <1A
C, (IIC) <500 nF
L, (IIC) <8 uH
Operational Temperature -20to 70°C (-4 to 158°F)
Agency Certification EEx de [ib] IIC T4 Il 2G EEx de [ib] IIC T4
1 3D IP54 T90°C
Certificates BVS 98.D.2055X DMT 02 ATEX E253 X

ATTENTION ane power has been applied, wait 15 minutes after

disconnecting before opening cover.
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Chapter 15

Installation in Zone 1

Installation in Zone 22

Outputs

1797-PS2E2 FLEX Ex Power Supply

1797-PS2E2

The 1797-PS2E2 power supply has a protection factor of IP54. Refer to the
specifications table for the IS module type.

ATTENTION The_ power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The housing type of the power supply is applicable for use in Zone 22. It
corresponds with the category 3D according to RL 94/9 EG and is marked
with a type label accordingly. If the junction box must be opened for
maintenance purposes during operation, the power supply must be free of dust
deposits so that after the opening, no dust penetrates inside.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.

The channels in the power supply are electrically connected to each other and
have a common +V line.

IMPORTANT You canno"c interconnect lines because of the intrinsic
safety requirements.
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15-2 1797-PS2E2 FLEX Ex Power Supply

Typical Wiring
Configurations

Intrinsically Safe
Specifications
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Terminal Base Assignments

European DC Power Input IS Power Qutput

10 11 12 13 14 15 16 17
PR

a
Vin1 Vin2
cha

GND

I B e

vV Vo VoV
Out 1

Out 2 Out3 Out4

42489

For a full list of specifications, refer to FLEX Ex Power Supply Installation
Instructions, publication 1797-5.8.

Specifications 1797-PS2E2

Inset Voltage Range 1810 32V dc

Voltage Uy <9.5V

Current Iy <1A

C, (IIC) <500 nF

L, (IIC) <8 uH

Operational Temperature -20 to 70°C (-4 to 158°F)

Agency Certification 11 2G EEx de [ib] lIC T4
1 3D IP54 T90C

Certificates DMT 02 ATEX E253 X

& (€

ATTENTION Once power has been applied, wait 15 minutes after

disconnecting before opening cover.
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1797-ACNR15 ControlNet Ex Redundant Media
Adapter

T
ol S S e

#7ex Ly i

1797-ACNR15

=" Allen Bragye y

REDUNDANT vEDjs

/], oy A ControlNet™Ex
A0 O o ADAPTER

41408

Module Installation Use the redundant media adapter module to connect FLEX Ex modules to the
ControlNet Ex network.

Inputs/Outputs Do not apply any non-intrinsically safe signals to the adapter.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.
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16-2 1797-ACNR15 ControlNet Ex Redundant Media Adapter

Intrinsically Safe
Specifications
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For a full list of specifications, refer to ControlNet Ex Redundant Media
Adapter Installation Instructions, publication 1797-5.14.

ControlNet Ex BNC (ChA and ChB)

Oscillation powered by:
Up<5.4Vdc

lo < 160mA
ac coupled with high-pass filter f ; > 500kHz

Output (intrinsically safe)
(16 position male/female flexbus
connector)

U, < 5.8V
l, < 400mA
P, <2.16W
Ly < 10uH
C, < 65pF

Power Supply
(+V, -V Intrinsically Safe)

Uj< 9.5V dc
li<1A

P; < 9.5W

L; = Negligible
C; < 120nF

Operational Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

I 2G EEx ib IIB/IIC T4

Certificates

DMT 99 ATEX E 008 X

& (€
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Module Installation

Inputs/Outputs

1797-RPA ControlNet Ex Modular Repeater
Adapter and 1797-RPFM Fiber Repeater
Module, Medium Distance

1797-RPA

(R

COMM MODULE ControlNet™Ex

TATUS STATUS
]ﬁ‘ —_ REPEATER
O 0O ADAPTER

1797-RPFM

= =

1797-RPEM

FIBER MODUIE
MEDIUM RANGE

 0 7
1 4
an i/

A maximum of two 1797-RPFM modules may be used with one 1797-RPA
adapter.

Do not apply any non-intrinsically safe signals to the adapter or fiber modules.

When using an intrinsically safe electrical apparatus according to EN50020,
the European directives and regulations must be followed.
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17-2  1797-RPA ControlNet Ex Modular Repeater Adapter and 1797-RPFM Fiber Repeater Module, Medium Distance

For a full list of specifications, refer to ControlNet Ex Modular Repeater
Adapter and Fiber Repeater Module, Medium Distance Installation
Instructions, publication 1797-5.15.

Intrinsically Safe
Specifications

Publication 1797-6.5.6 - June 2005

1797-RPA Specifications

ControlNet Ex BNC

Oscillation powered by:
U, <5.4Vdc

l, < 201mA

ac coupled with high-pass filter f > 500kHz

Output (intrinsically safe)
(30 pin male TTL bus connector)

Manufacturer specific bus
Uy < 5.4V

l, < 201mA

Power Supply
(+V, -V Intrinsically Safe)

L; = Negligible
C; < 120nF

Operational Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

Il (1) 2G EEx ia/ib IIB/IIC T4

Certificates

DMT 99 ATEX E 011 X

€& (€

1797-RPM Specifications

Input (intrinsically safe)
(30 pin female TTL bus connector)

Ui < 5.4V
I < 201mA
Pi < 1.1W
L; < 15uH
Ci <M p,F

Output (intrinsically safe)
(30 pin male TTL bus connector)

U < 5.4V

l, < 201mA
Po< 1AW
Ly < 0.45mH
Co< 71pF

Fiber Optic Transmitter
Ch1 &Ch?2

Optical Peak Output Power
P optical < TmW

Operational Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

Il (1) 2G EEx ia/ib IIB/IIC T4

Certificates

DMT 99 ATEXE 011 X

€& (€
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General Installation

1797-BIC Bus Isolator Module and
1797-CEC Flexbus Connector

@ 7-Ce I @ ‘Allen-Bradley ”e;!,;EBE I I

&
"l o
+V -V +V -V
= =
1797-CEC 1797-BIC

42864

The 1797-CEC and -BIC must not be exposed to the environment. These
modules have a protection factor of IP20. Provide a suitable metal enclosure.
If these modules are to be installed into a Zone 2 area, then ensure that this
enclosure has a protection class of IP54.

ATTENTION The 1.797—BIC cannot be used as an associated apparatus
after its FLEX Ex backplane connector has been exposed

to non-intrinsically safe signals.

Make certain that you only connect the FLEX Ex backplane connector to
other intrinsically safe system modules to maintain the integrity of the
intrinsically-safe backplane.
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18-2 1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector

Inputs/Outputs

Publication 1797-6.5.6 - June 2005

ATTENTION

JAN

For proper operation, cycle power to the 1797-BIC at the
same time power is cycled to the associated adapter.

1794 1797 1797 17971/0 | 17971/0 | 17971/0 | — 417971/0
Adapter CEC BIC & Base | &Base | &Base & Base
I
24V dc po7\/?/7r
ower |
Sioply Supply
42754

Do not apply any non-intrinsically safe signals to the FLEX Ex backplane

connector.

When using as an intrinsically safe electrical apparatus according to EN50020,

the European directives and regulations must be followed.




1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector 18-3

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex Bus Isolator Installation
I . Instructions, publication 1797-5.13.
Specifications P
1797-BIC Specifications
Output (Intrinsically Safe) U, < 575Vdc
(16 pin male and female flexbus l, < 400mA
connector) P, < 205W
l,b, < 100pH
Co, < 39uF
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification [1(2)G [EEx ib] [IC
1 (2D)
Certificates DMT 00 ATEX E056 X
Declaration of Conformity
Directive 94/9 EC Zone 2
[13G EExnA IC T4 X

1797-CEC Specifications

Operational Temperature -20to 70°C (-4 to 158°F)
Declaration of Conformity
Directive 94/9 EC Zone 2
113G EExnAIC T4 X
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18-4 1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector

Notes:
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Description

Inputs/Qutputs

1797-BCNR Redundant ControlNet Ex Barrier

1797-BCNR

ControlNef™Ex

Redundant coay
Media Barrier

The ControlNet Ex barrier type 1797-BCNR functions as a galvanic isolation
barrier for signal between the non-intrinsic ControlNet system an
intrinsically-safe ControlNet Ex system. The 1797-BCNR is installed in the
safe area.

Do not apply any non-intrinsically safe signals to the intrinsically-safe side of
the 1797-BCNR.

The BNC covers are provided with a cover plug. This cover plug can only be
removed when a cable is connected. The IS connection must not be connected
to any signals that exceed the intrinsically-safe values of the ControlNet Ex
system.
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19-2 1797-BCNR Redundant ControlNet Ex Barrier

Intrinsically Safe
Specifications

Repair

Publication 1797-6.5.6 - June 2005

The ControlNet Ex barrier type 1797-BCNR is an associated apparatus
according to EN 50020. If the ControlNet Ex barrier is connected to
intrinsically-safe circuits, the applicable national and local construction,
installation, and operating regulations must be heeded (in Germany DIN EN

50020, DIN VDE 0165).

For a full list of specifications, refer to Redundant ControlNet Barrier
Installation Instructions, publication 1797-5.1x.

1797-BCNR Specifications

IS Output
(BNC Connector in Blue Area)

Maximum open circuit voltage U, is 7V
Maximum current I, is 14mA (at the resonant
frequency of 66kHz)

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification

I1'(2) G [EEx ib] IIC

Certificates

DMT 99 ATEX E065 X

@ c€ 0102

The ControlNet Ex barrier is not field-repairable. Any attempt to open this
device will void the warranty and IS certification. If repair is necessary, return

this device to the factory.
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Module Installation

General UL, C-UL Certification Information

/ (1) keyswitch
) f
’ il | -—
p : (8) flexbus
’ cover
7/
7 . [Coooo @O%@@%g)@@@% < (2) terminal
/ I @@@@@mgggggg@gggo base unit

4747474747474747474747474747474747

474704747474747474747474747474747

Label here or under here 10231

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically

safe system modules, adapters and power supplies to maintain the integrity of

the intrinsically-safe system.
I=—-—" -

Be = B = 2 2= 2 =

B ODO0E 000000 | L0000 00000
I50000000000000000 |00000000000000000.

B0000000000000000] G000000300000350|

41307

Remove cap plug and attach another intrinsically safe terminal base unit (2) to
the right of the terminal base unit if required.

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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20-2 General UL, C-UL Certification Information

Installation in Division 1/
Zone 1

Electrostatic Charge

UL, C-UL I/0 Entity
Parameters

Repair

Publication 1797-6.5.6 - June 2005

Modules, adapters, and terminal base units must not be exposed to the
environment. Provide a suitable enclosure.

ATTENTION Modules, adapters, and terminal base units cannot be used

in an intrinsically safe environment after they have been

Q exposed to non-intrinsically safe signals.

Protect the system against electrostatic charge. Post a sign near each module:
Attention! Avoid electrostatic charge. For your convenience, a sign which
can be cut out and posted is included in this chapter.

If this product has the UL/C-UL mark, it has been designed, evaluated, tested,
and certified to meet the following standards:

e UL 913, 1988, Intrinsically Safe Apparatus and Associated Apparatus
for Use in Class 1, 11, and I1I Division 1, Hazardous (Classified)
Locations

e UL 1203, Explosion-Proof and Dust-Ignition-Proof Electrical
Equipment for Use in Hazardous (Classitied) Locations

e UL 2279, Electrical Equipment for Use in Class I, Zone 0, 1, and 2
Hazardous (Classified) Locations

e UL 508, Industrial Control Equipment

e CSA C22.2 No. 157-92, Intrinsically Safe and Non-Incendive
Equipment for Use in Hazardous Locations

e CSA C22.2 No. 30-M1986, Explosion-Proof Enclosures for Use in
Class I Hazardous Locations

e CSA-E79-0-95, Electrical Apparatus for Explosive Gas Atmospheres,
Part 0: General Requirements

e CSA-E79-11-95, Electrical Apparatus for Explosive Gas Atmospheres,
Part 11: Intrinsic Safety “i”

e CSA C22.2 No. 14-95, Industrial Control Equipment

Modules are not field-repairable. Any attempt to open a module will void the
warranty and the IS certification. If repair is necessary, return the module to
the manufacturer.

Attention: Avoid electrostatic charge.
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ControlNet Ex System

. Keyswitch
Bus Connectors  Verminal Base

Adapter Flexbus Connector
Ex 1/0 Module
e
b A g
-
= Allen Bragiey e bx 1

Cont

conm rolNet™j
? T STATUS  REDUNDANT MEE:{
A0 00 g

ADAPTER

Terminal Strips

Field Power

. . 20125-M
Connection Terminals
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ControlNet Ex System 21-3

Descrihing the ControlNet A maximum of 48 ControlNet Ex™ nodes may be connected together by
. 250m of coax cable and 48 taps. The distance increases to 1000m when you
Ex System Diagram P Y

use only 2 taps. See the table below for more information.

The fiber media of the 1797-RPFM can be installed in a hazardous location
(Class 1, Zones 0, 1, and 2; Class I, Division 1 and 2; Class 11, Division 1 and 2;
Class 111, Division 1 and 2) to connect two 1797-RPFM modules or they can
be installed through different locations into the non-hazardous location to
connect the 1797-RPFM with any approved associated apparatus.

All cables and fiber media that are not light blue must be marked as IS using
the 1797-EXMK marking kit or other locally approved IS identification
and/or segregation method.

During the installation of the ControlNet Ex system, all metallic parts must be
isolated to prevent an earth connection (high voltage withstanding of isolating
material must be > 500V ac).

System Catalog Number |Catalog Name Description
Diagram
Name
1797-RPA 1797-RPA ControINet Ex Modular |Represents one ControlNet Ex node and
Repeater Adapter must be connected to a coax trunk cable
by

1797-TPx

1797-RPFM 1797-RPFM ControlNet Ex Fiber Allows connection of a maximum of two
Repeater Module, devices per 1797-RPA and is powered
Medium Distance directly by 1797-RPA

1797-ACNR15 [1797-ACNR15 Redundant Media Represents one ControlNet Ex node and
ControlNet Ex Adapter |must be connected to a coax trunk cable
by

1797-TPx -each one with two redundant
output channels that are connected to
different ControlNet Ex networks (coax
cables and 1797-TPx)

CNet Ex 1797-TCAP ControlNet Ex Tap Represents one ControlNet Ex node and is

Tap Trm (Dummy) Terminator  |a simple capacitor (56pF) with a coax
connector

ControlNet Ex |1797-TPx ControlNet Ex Coax Four types of connections available: S

Tap Tap (straight t-tap), R (right angle t-tap), YS

(straight y-tap), and YR (right angle y-tap)
- a maximum of 48 taps can be connected
together by coax trunk cable

CNet Ex 1797-XT ControlNet Ex Trunk | Simple resistor (75€2) with coax connector

Trk Trm Terminator that must be on each end of the ControlNet
Ex coax trunk for termination

Coax Trunk 1797-RG6 Quad-Shield, RG-6 Maximum (functional) length between 2

Cable 75Q Coax Trunk Cable | 1797-TPx is 3280ft (1000m) - each

1797-TPx reduces the (functional) coax
cable length by 53.4ft (16.3m)

None None Standard Coax Trunk | Different standard cable couplers, 90,
Cable BNC Couplers {180, etc.
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21-4 ControlNet Ex System
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Certified Equivalent ControlNet Ex System Diagram ltems

You may use these items as equivalents for the items shown on the system

diagram.

System Diagram Name Catalog Number Source

1797-RPA 1797-RPA Allen-Bradley
RSD-CFA-Ex.CN Pepperl+Fuchs

1797-RPFM 1797-RPFM Allen-Bradley
RSD-FC-Ex2.CN Pepperl+Fuchs

1797-ACNR15 1797-ACNR15 Allen-Bradley
RSD-GW-Ex2.CN Pepperl+Fuchs

Coax Trunk Cable’ 1797-RG6 Allen-Bradley
3092A2 Belden Wire & Cable Co.
3092A with blue jacket Belden Wire & Cable Co.

ControlNet Ex Tap 1797-TPx Allen-Bradley
RS-TPx-Ex Pepperl+Fuchs

CNet Ex Trk Trm 1797-XT Allen-Bradley
RS-XT-Ex Pepperl+Fuchs

CNet Ex Tap Trm 1797-TCAP Allen-Bradley
RS-TCAP-Ex Pepperl+Fuchs

1 Inaddition to these cable types, the following specification can be followed to allow additional types:

Cable Impedance = 75Q + 3Q2

Cable Capacitance = <5.94nF per 100m
Cable Resistance = >9.08Q2 per 100m

Cable Attenuation
(-20 to +70°C)

2 Belden Wire & Cable 1183A may be used, but with functional loss of communication distance and/or nodes.

0.2MHz > 0.93dB/100m
0.5MHz > 0.95dB/100m
1MHz > 1.07dB/100m
2MHz > 1.16dB/100m

5MHz > 1.39dB/100m

10MHz > 1.86dB/100m
20MHz > 2.73dB/100m
50MHz > 4.33dB/100m

® The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V,
are less than or equal to V
approved values of C, and L, of the associated apparatus are greater than C, +

Copeand L, + L

‘cable

max

. and I or V and I, of the associated apparatus
= and I of the intrinsically safe apparatus and the

respectively for the intrinsically safe apparatus.

@ Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix F. For additional information refer to ANSI/ISA

RP12.0.



ControlNet Ex System 21-5

Installation in Division 1/
Zone 1

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

® If fiber optic cable is provided with a metal shield, it must be connected to
a dedicated intrinsic safety ground in the non-hazardous location and tied back
in the hazardous location or be connected to a ground in the hazardous
location and tied back in the non-hazardous location.

® The glass fiber must have a minimum diameter of 6pm.

® For Class 11, Division 1, Groups E, F, G and Class 111, modules must be
installed in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure. (The power
supply does not need to be put into an additional enclosure. Refer to the
power supply section of this manual for more information.)

@ Any combination of up to eight FLEX Ex I/O modules may be connected.
This includes using 1794-CE3, 1797-CE3, 1794-CE1, and 1797-CE1 cables.

The ambient temperature range (T,

amb,

) for this system is -20°C to 70°C.

® Channel B is intended for a redundant connection and is identical to the
channel A configuration.

Modules must not be exposed to the environment. Provide a suitable
enclosure.

ATTENTION Modules cannot be used in an intrinsically safe
environment after they have been exposed to

f} non-intrinsically safe signals.
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21-6 ControlNet Ex System

Electrostatic Charge Protect the system against electrostatic charge. Post a sign near each module:
Attention! Avoid electrostatic charge. For your convenience, a sign which
can be cut out and posted is included in this chapter.

Repair Modules are not field-repairable. Any attempt to open a module will void the
warranty and the IS certification. If repair is necessary, return the module to
the manufacturer.

Attention: Avoid electrostatic charge.
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(1) keyswitch

Label here

General Information

Module Installation

Installation in Division 1/

Zone 1

1797-TB3 FLEX Ex Terminal Base Unit
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42332

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically
safe system modules or adapters to maintain the integrity of the
intrinsically-safe backplane.

%%ﬁﬁ%in

® ==

ra —

e =
S

BB OoO0000000000. | OD0 00000000000

B3000000000000000| 50000000300333030]

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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22-2 1797-TB3 FLEX Ex Terminal Base Unit

Inputs

Description
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Do not apply any non-instrinsically safe signals to the terminal base.

The terminals in the terminal base unit may be electrically connected to each
other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3 terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3 terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the
terminal base unit is connected to other terminal base units..

Wiring Connections for Terminal Base 1797-TB3
0 12 3 4 5 6 7 8 9 10 1 1213 14 15

A Igggggggggggggg@&
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

ISI®|®I®|®|®I®I®I®I®I®I®I®ISISISISIJ

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
(©) @@@@@@@@@@@@@@@@@u

+ -V 41252
No connections allowed to terminals 36 and 49

ATTENTION e Make certain that you power the terminal base unit with
an intrinsically safe power supply. Do not exceed the
e values listed in the specifications for the terminal base
unit.

e Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.
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Intrinsica"y Safe For a full list of specifications, refer to the FLEX Ex Terminal Base
P . Installation Instructions, publication 1797-5.1.
Specifications P
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification Class | Division 1 & 2 Groups A-D T4
Class | Zone 1 & 2 AEx ia IIC T4
Class Il Division 1 Groups E, F, G; Class Il
Certificates UL Certificate Number 99.19699

C@US Class | Division 1 Hazardous

1 For Class Il Division 1 Groups E, F, G; Class Ill, modules must be installed in a UL listed Type 4, 4X, 6, 6P, 9, or

12K enclosure.
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Notes:
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Chapter 23

(1) keyswitch

Label here

General Information

Module Installation

Installation in Division 1/

Zone 1

1797-TB3S FLEX Ex Terminal Base Unit

="
—

T T T O T

O O A e o T

A O A A T

(8) flexbus (=]
cover

o s

lalalalalalatalalalalaRatatakatla)

OO0 000000000000

RARAARAARARAARAARAARARARA
NN EEER IO I I I IO
SRR 2 RARRARBAARAAARAARARA

2
ACANAVAAUN

42333

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically

safe system modules or adapters to maintain the integrity of the

intrinsically-safe backplane.
S

r r

0D0000000000000 100000000000000000

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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Inputs

Description
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Do not apply any non-instrinsically safe signals to the terminal base.

The terminals in the terminal base unit may be electrically connected to each
other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3S terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3S terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the

terminal base unit is connected to other terminal base units.
Wiring Connections for Terminal Base 1797-TB3S

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ROWA
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 R
ow B

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
Row C

Label placed at top of wiring area

EDDDDDDDDDDDDDDD !

ARRAARAARAAARARAAARARA Row A

CIOIC I I I A

8A8RABA/AAARAABARA/AABAAR Row B

OO IO IO I ]

ARRAARAAARARAAAAAARI Rowe

+V -V +V -V
No connections allowed to terminals 36 and 49 e
e Make certain that you power the terminal base unit with
an intrinsically safe power supply. Do not exceed the
!} values listed in the specifications for the terminal base

unit.

¢ Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.
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|ntrinsica"y Safe For a full list of specifications, refer to the FLEX Ex Spring Clamp Terminal
P . Base Installation Instructions, publication 1797-5.2.
Specifications P
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification Class | Division 1 & 2 Groups A-D T4

Class | Zone 1 & 2 AEx ia lIC T4
Class Il Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699
C@US Class | Division 1 Hazardous

1 For Class Il Division 1 Groups E, F, G; Class Ill, modules must be installed in a UL listed Type 4, 4X, 6, 6P, 9, or
12K enclosure.
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Notes:
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Chapter 24

General Information

Module Installation

Inputs

Wiring to a 1797-TB3 or

1797-1BN16 FLEX Ex 16 NAMUR Input Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 6 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from a NAMUR sensor or a mechanical contact (if
mechanical inputs are used). Do not apply any non-intrinsically safe
signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

-TB3S Terminal Base Unit

0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15
9995 %%%%0%%%%%%%,

+ -+ -+ -+ -+ -+ -+

T e A A

Cho Ch1 Ch2 Ch3 Ch4 Chb Chb Ch7

® 17 18 19 2 7 2 7 7 2% % 27 B 29 30 3 ¥ B
e (NN NNNSNNNNNANN AN

+ + + -+ -+ -+ -+ -+ -
e e R A R

Ch8 Chg Ch10  Ch11 Ch12  Ch13 Ch14 Ch1b

Row C

34 35 36 37 38 39 40 4 42 43 44 45 46 47 48 49 50 51

NANNANANNNNSNN AN NN

No connection allowed to terminals 36 and 49

41504
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Intrinsically Safe
Specifications

Publication 1797-6.5.6 - June 2005

ATTENTION Do not use any unused terminals on this terminal base unit.

Using these terminals as supporting terminals can result in

damage to the module and/or unintended operation of
your system.

For a full list of specifications, refer to FLEX Ex 16 NAMUR Input Module
Installation Instructions, publication 1797-5.7.

Operating Temperature -20 10 +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib[ia] IIC T4
®Class I Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699

c @US
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UL, C-UL I/0 Entity
Parameters

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel
Method

Terminals | V, | vV,

(V) |(mA)| (V) | (mA)

Groups C. L,
(wF) | (mH)

1and 2 | Any one

0#),1() [145 15 [- |-

A B, IIC 0.3 |80.0

channel CEB |09 |3200
e.g. ch0
D,FGIA |24 |640.0
FLEX Ex NAMUR ® Key Position for
Input 1/0 Module ——{H ® Terminal Base
——————————..|| Insertion
‘JZH:I 1 o o e o e e e e R
LEDs ——
= e Male Bu_s
S @@ Connection
Female Bus 3 @
. 6 4
Connectlon oooooooooooooooogog [m] .
‘EEEEEEEEEEEEEEEEEEEEDD Terminal
i I Base Key
mmmmmmmmmmmmmmmm =
. g 0000000000000 000 .
Field Wiring e s Terminal
Terminals OOOCOOCOOOCOOCOOOO0O Base
[06000000000000000 -

=]

IMPORTANT

A terminal base may or may not have an I/O module

installed.
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1797-1BN16 FLEX Ex 16 NAMUR Input Module

Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, I1A
Class I, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class I, Div. 1

Any Simple Apparatus @ or I.S. device with Entity

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, 1B, II1A

Class I, Div. 1 Groups A, B, C, D
®Class II, Div. 1 Groups E, F, G; Class lll

Publication 1797-6.5.6 - June 2005

Concept parameters @ (V,.,, |, G, L) appropriate 96
for connection to associated apparatus with Entity ch0
Concept parameters listed in Table 1. Of)  {omelg s Comeer ) L
I cht %L)) Iy 400mA To any intrinsically safe
& ——— device or associated
CE—— —— Sociate
| 453) = ——— apparatus with Entity
ch3 | i) ——— Concept ® parameters of V,,
I %) ——— <58V, |, <400mA.
h4 8(+) L
= 9 LT ul @ To any intrinsically safe
chb ]?w ka1 3% device or associated
| 124) L0 apparatus with Entity
i 61130 51 Concept © parameters of
S, }gh) V. <95V I, < 1A.
I 2 50
T e };:*)) ® ToanyIS device with Entity
| 19(+) — Concept @ parameters of
| chd 1 70() ——— (V..... Lo, C., L) appropriate for
1 [——— connection to associated
21 Male Bus . N
I chil zz=—+)) Connector ——— apparatus with Entity
T it %?W [ Concept parameters listed in
ey P - Table 2.
| 26(-) @60 ig I
27 — . .
: ¢hl3 28:3) 1797-IBN16 o Shield Connection Only
[ ch1a ] 2914) o —
30(-) [
[ chi15 | 31(+) LS
' 32() — 42061

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, IIB, 1A

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C (uF) L (uH)
(mA)

Female Bus 5.8 400 A-G 0 0

Connector IIC, IIB, lIA
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@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
= and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Ceane and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V.

max

cable

@ Simple apparatus is defined as a device which neither generates nor stores
morte than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix F. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-IBN16, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 36-39, and 46-49 shall not be connected.

® Any combination of up to eight channels may be connected in parallel and
connected to simple apparatus in a hazardous location. If two channels are
connected in parallel, the total cable inductance must be limited to 20mH for
Groups A and B, 80mH for Groups C and E, and 160mH for Groups D, F,
and G. If eight channels are connected in parallel, the total cable inductance
must be limited to 2mH for Groups A and B, 8mH for Groups C and E and
16mH for Groups D, F, and G.

@ WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

The ambient operating temperature (T’

") fOI this product is -20°C to
70°C.

® Suitable for Class 11, Division 1, Groups E, F, G and Class III when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:
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Chapter 25

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-0B4D FLEX Ex 24V dc Non-Isolated
Source 4 Output Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 7 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output can operate a discrete field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

0 1

Row A

@

@

@

2@

@

+ - + - + - + -
L L L L
ch0 chl ch2 ch3

16

17 18

@

Row B

@,

NNNNSNNN NN N NN

Row C

51

e

40068

36 37 38 339 40 [l 42 43 44 47 48 49 50

NANNNNANNSANNNANNND)

+V
No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15, 17 to 32, 36, 37,
38, 39, 46, 47, 48, 49

[ 3 45 46

@

+V

35

@

-V
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25-2 1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module

Intrinsically Safe
Specifications

UL, C-UL I/0 Entity
Parameters

Publication 1797-6.5.6 - June 2005

ATTENTION Do not use any unused terminals on this terminal base unit.

Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

For a full list of specifications, refer to FLEX Ex 24V dc Non-Isolated Source
4 Output Module Installation Instructions, publication 1797-5.6.

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib[ia] IIC T4
®Class Il Division 1 Groups E, F, G; Class Il
Certificates UL Certificate Number 99.19699
c @us
Wiring Methods

e Wiring method 1: Each channel is wired separately.

e Wiring method 2: Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).
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Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals | V,, l, V, I, Groups C. L,
Method (V) | (mA) | (V) | (mA) (uF) | (mH)
1and2 |Anyone |0(+), 1(-) |27.4 |[110.0| - - |AB,IIC 0.03 | 2.0
channel C.E B |0.09 80
e.g. ch0
D,F,G,IIA |0.24 16.0
T Er
® o ot & Key Position for
FLEX Ex Discrete | ® Terminal Base
QOutput 1/0 Module _ . Il Insertion
I o I e Y o [ e O o O oo O o |
LEDs ——
—r— Male Bus
0 = .
ANy A Connection
Female Bus 3 [ﬁ©
Connection I 6—1 )
E@@@@@@@@@@@@@@@@@@@ﬁﬁ% Termina
. il Base Key
Field Wiring 0000000000 000C0O0 Terminal
Terminals 0000000 COOOOOO000 Base
[66000000000000000
5 42058

IMPORTANT A terminal base may or may not have an I/O module
installed.
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Hazardous (Classified) Location
Class |, Zone 0 Groups IIC, IIB, lIA
Class I, Div. 1 Groups A, B, C, D
Class II, Div. 1 Groups E, F, G
Class Ill, Div. 1

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, lIA
Class |, Div. 1 Groups A, B, C, D
®Class Il, Div. 1 Groups E, F, G; Class
Il

Any Simple Apparatus @ or |.S
device with Entity Concept @
parameters @ (Viop lye Ci Li)
gggéggliggeafgg%“gcvl\jﬁﬂ IEDntily ® chd U ® To any intrinsically safe
Female Bus — i i
Concept parameters listed in T Connector — g;e)\élacrztolfsa\i/si?hc 'Ert]fﬁy
Table 1. =
oht pnactsV I—— Concept @ parameters of
- =] gw 35007 [V, <5.8V; Iy, <400mA.
- |°" Li=0 R
| chz - H To any intrinsically safe
I N L 10 fnacsS 35 device or associated
4|7 9(-) €0 apparatus with Entity
ch3 1206 L0 51 \[;oncegpg\?lparaﬂeters of
N Y 50 o <990, Iog < 1A

® ToanyIS device with Entity
Concept ® parameters of
Viax. Imax. Ci, Li} appropriate
I— for connection to associated
apparatus with Entity Concept
16 parameters listed in Table 2.

®0e %
1797-0B4D 41

Connector

Shield Connection Only

o~
!

42059

Table 2: Flexbus Entity Values Which are Allowed for the Next

FLEX Ex 1/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 58 400 A-G 3.0 3.0
Connector IIC, IIB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be

attached on a flexbus.

Terminals | V., (V) [ Groups C (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I or V, and I, of the associated apparatus
of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

are less than or equal to V

max

and [

max

Ceane and L + L. respectively for the intrinsically safe apparatus.
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@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix E. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-OB4D, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 2, 3, 6,7, 10, 11, 14, 15, 17-32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:

Publication 1797-6.5.6 - June 2005



Chapter 26

General Information

Module Installation

Inputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

17917-1E8 FLEX Ex 8 Input Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ok (NN NNNNNNNNNNNND
+ sig - + sig - + s§ig - + sig -
Cho0 Ch1 Ch2 Ch3
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
o8 (NN N NN NN NNN NN NN
+ sig - + sig - + sig - + sig -
L | L
Cha Chb Chb Ch7
34 35 36 37 38 39 40 /M 42 43 44 45 46 47 48 49 50 51
voue (NN NNNNNANSNNNNN NN
40071
Vo T T VoV
No'connection No'connection
allowed allowed
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ATTENTION DO, not use any upused terminals on this tf:rrnmal base unit,
Using these terminals as supporting terminals can result in
Q damage to the module and/or unintended operation of

your system.

in<i For a full list of specifications, refer to FLEX Ex 8 Input Analog Module
nrinsically Late P p g
Specifications Installation Instructions, publication 1797-5.5.
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib[ia] IIC T4
®Class Il Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699

o Ws
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Ex 8 Input Analog Module ~ 26-3

UL, C-UL I/0 Entity
Parameters

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., | I Vv, I, Groups C. L,
Method (V) | (mA)| (V) | (mA) (nF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 23.7 1925 |- - A B, IIC 0.06 |2.0
channel C.E B |0.18 80
e.g. ch0
D,F G, IIA |0.48 |16.0
1(sig), 2(-) 5 1.0 |- - A B, IIC 100 | 1000
C,E B 300 | 1000
D,F, G,lIA {800 |1000
0(+), 1(sig), 2(-) | - - 23.7 193.5 [A, B, IIC 0.06 2.0
C,E B 0.18 |8.0
D,F G, IIA |0.48 |16.0
| ® s A— il e Key Position for
FLEX Ex Analog s Terminal Base
Input /0 Module — 7l Insertion
‘L/D 0O O 0O O O 0O 0O 0O
LEDs =—
——— Male Bus
0 — .
R an) Connection
Female Bus ﬂ —%3 @©
Connection s o—1 )
|FEERAEHEE AR RHERREEE | Termina
M _ i Base Key
Field Wiring OOO00O0O0O0O0OOO000 A Terminal
Terminals OOO00O00O000O000O0 Base

[50000000000000000
=]

42055

IMPORTANT

A terminal base may or may not have an I/O module
installed.
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Hazardous (Classified) Location
Class |, Zone 0 Groups IIC, IIB, lIA
Class I, Div. 1 Groups A, B, C, D
Class I, Div. 1 Groups E, F, G

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, IIA
Class |, Div. 1 Groups A, B, C, D
®Class II, Div. 1 Groups E, F, G; Class

|
Class Ill, Div. 1 | il
Any Simple Apparatus @ or [.S.
device with Entity Concept ® | ho @
parameters ® (Vpay, lnay, C;, L) Gl ) ®
sonpts orene T it = Toany nisicaly sfe
Female B  — i i
Concept parameters listed in I 2(9) Comnector —— device or aSSVOhCIEtevd
Table 1. cht s K — gpparatu%}wﬁ ntity ;
5=S‘g' —— Concept ® parameters o
50 | Voo 5.8V, Igo <400mA.
| chz 8:*’ " kLl To any intrinsically safe
9 sig) V0.5V ; :
100 Py device or associated
€0 35 apparatus with Entity
ch3 12=+) L0 Concept @ parameters of
——F— 51 Vo< 95V g < 1A
| 50|
7“‘4@ | | @ Toany!IS device with Entity
4'*19‘3'9 —— Concept ® parameters of
. —— (Vinax. Imax . Lj) appropriate
——— B[t e for connection to associated
S Connector —— apparatus with Entity Concept
| cne 25 (4) 1% parameters listed in Table 2.
— %6 (sig) @O ® 3B ——
7 1797088 6
B ﬁ% - Shield Connection Only
| ch7 29=+ 43 ——
————130(sig) 44—
—f—=®h o 42056

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I.(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, IIB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and [, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L. respectively for the intrinsically safe apparatus.

max

‘cable
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@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix E. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-1E8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3,7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Chapter Z 7

General Information

Module Installation

Inputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-1E8H FLEX Ex 8 Input HART
Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

13 14 15

ok (NN NNNNNNNNNNNND
+ sig - + sig - + sig - + sig -
Ch0 Ch1 Ch2 Ch3
6 77 18 19 20 21 22 23 24 % 2% 27 28 29 30 31 3 33
o NN NN NN NNNN NN NN
+ sig - + sig - + s§ig - + sig -
L L L
Ch4 Chb Chb Ch7
3 3 36 3/ 38 39 40 41 42 43 44 45 46 47 48 49 50 bI
toue (N ANNNNNNNNNNNANNNND)
40071
+V -V T T +V -V
No'connection No'connection
allowed allowed
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Intrinsically Safe
Specifications

Publication 1797-6.5.6 - June 2005

ATTENTION Do not use any unused terminals on this terminal base unit.

Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

For a full list of specifications, refer to FLEX Ex 8 Input Analog Module with
Noise Filter Installation Instructions, publication 1797-5.31.

Operating Temperature -20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib[ia] IIC T4
®Class Il Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699

o Ws




1797-1E8H FLEX Ex 8 Input HART Analog Module

27-3

UL, C-UL I/0 Entity
Parameters

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., | I Vv, I, Groups C. L,
Method (V) | (mA)| (V) |(mA) (nF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 23.7 1925 |- - A B, IIC 0.06 |2.0
channel C.E B |0.18 80
e.g. ch0
D,F G, IIA |0.48 |16.0
1(sig), 2(-) 5 1.0 |- - A B, IIC 100 | 1000
C,E B 300 | 1000
D,F, G,lIA {800 |1000
0(+), 1(sig), 2(-) | - - 23.7 193.5 [A, B, IIC 0.06 2.0
C,E B 0.18 |8.0
D,F G, IIA |0.48 |16.0
| © s ARp— ﬁﬁ@ Key Position for
FLEX Ex Analog s Terminal Base
Input 1/0 Module - - L 7 Insertion
‘\/El o Y e S e ) s s O s e
LEDs ==
———— Y’ Male Bus
g o0 45| | Connection
Female Bus 3 @©
Connection s — )
|EEEEREEEEREEREREEARRER | Termina
e _ iy Base Key
Field Wiring OOO000O0O000OOO000 Terminal
Terminals OCO00O0OCOOOOOOO000 Base

[50000000000000000
=]

42479

IMPORTANT

A terminal base may or may not have an I/O module
installed.
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Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, IIA
Class I, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, lIA
Class I, Div. 1 Groups A, B, C, D
®Class Il, Div. 1 Groups E, F, G; Class

|
Class Il, Div. 1 |
| I
Any Simple Apparatus @ or [.S. @
device with Entity Concept 6 | ho
parameters ® (Vpay, lnay, C;, L) ™ 0w &)
et apparaue i ity | 1(sig = loany intrinsically safe
Concept parameters listed in I 2(9) EZW?Q%BJS —— device or ass,oc'ate,d
Table 1: Entity Values for Field cht s =+) — ggﬁgrea;#%)wsgﬁa?telgrs o
— — = = V,, <58V: I, < 400mA.
|_chz 8:*) " kLl To any intrinsically safe
9 sig) V0.5V ; :
100 A device or associated
C-0 35 apparatus with Entity
ch3 12=+) L0 [ Concept @ parameters of
——F——3lbsu) 5| Vo< 95V: I < 1A,
140) 50
ﬁw | ® Toany IS device with Entity
4'*19‘3'9' —— Concept ® parameters of
ohs — (Vi Imax,l[}‘, L) appropriate
:{:5%13 | Ve Bus for connection to associated
JE—1 ‘_)g Connector F—— apparatus with Entity Concept
| cne 25 (4) 1% parameters listed in Table 2.
lZG‘S)IQD @0 ® B —
—tF—¢ 40 ——
1797_|E8NFﬁ% L Shield Connection Only
| ch7 29=+ 43 ——
—————130(sig) a4
— pry 12081

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I.(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, IIB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and [, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L. respectively for the intrinsically safe apparatus.

max

‘cable
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@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix E. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-IESNFE, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3,7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:
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Chapter 28

General Information

Module Installation

Inputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-1E8NF FLEX Ex 8 Input Analog Module
with Noise Filter

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 3 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

13 14 15

ok (NN NNNNNNNNNNNND
+ sig - + sig - + sig - + sig -
Ch0 Ch1 Ch2 Ch3
6 77 18 19 20 21 22 23 24 % 2% 27 28 29 30 31 3 33
o NN NN NN NNNN NN NN
+ sig - + sig - + s§ig - + sig -
L L L
Ch4 Chb Chb Ch7
3 3 36 3/ 38 39 40 41 42 43 44 45 46 47 48 49 50 bI
toue (N ANNNNNNNNNNNANNNND)
40071
+V -V T T +V -V
No'connection No'connection
allowed allowed
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Intrinsically Safe
Specifications

Publication 1797-6.5.6 - June 2005

ATTENTION Do not use any unused terminals on this terminal base unit.

Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

For a full list of specifications, refer to FLEX Ex 8 Input Analog Module with
Noise Filter Installation Instructions, publication 1797-5.31.

Operating Temperature -20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib[ia] IIC T4
®Class Il Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699

o Ws




1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter
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UL, C-UL I/0 Entity
Parameters

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., | I Vv, I, Groups C. L,
Method (V) | (mA)| (V) |(mA) (nF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 23.7 1925 |- - A B, IIC 0.06 |2.0
channel C.E B |0.18 80
e.g. ch0
D,F G, IIA |0.48 |16.0
1(sig), 2(-) 5 1.0 |- - A B, IIC 100 | 1000
C,E B 300 | 1000
D,F, G,lIA {800 |1000
0(+), 1(sig), 2(-) | - - 23.7 193.5 [A, B, IIC 0.06 2.0
C,E B 0.18 |8.0
D,F G, IIA |0.48 |16.0
| © s ARp— ﬁﬁ@ Key Position for
FLEX Ex Analog s Terminal Base
Input 1/0 Module - - L 7 Insertion
‘\/El o Y e S e ) s s O s e
LEDs ==
———— Y’ Male Bus
g o0 45| | Connection
Female Bus 3 @©
Connection s — )
|EEEEREEEEREEREREEARRER | Termina
e _ iy Base Key
Field Wiring OOO000O0O000OOO000 Terminal
Terminals OCO00O0OCOOOOOOO000 Base

[50000000000000000
=]

42479

IMPORTANT

A terminal base may or may not have an I/O module
installed.
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Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, IIA
Class I, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, lIA
Class I, Div. 1 Groups A, B, C, D
®Class Il, Div. 1 Groups E, F, G; Class

|
Class Il, Div. 1 |
| I
Any Simple Apparatus @ or [.S. @
device with Entity Concept 6 | ho
parameters ® (Vpay, lnay, C;, L) ™ 0w &)
et apparaue i ity | 1(sig = loany intrinsically safe
Concept parameters listed in I 2(9) EZW?Q%BJS —— device or ass,oc'ate,d
Table 1: Entity Values for Field cht s =+) — ggﬁgrea;#%)wsgﬁa?telgrs o
— — = = V,, <58V: I, < 400mA.
|_chz 8:*) " kLl To any intrinsically safe
9 sig) V0.5V ; :
100 A device or associated
C-0 35 apparatus with Entity
ch3 12=+) L0 [ Concept @ parameters of
——F——3lbsu) 5| Vo< 95V: I < 1A,
140) 50
ﬁw | ® Toany IS device with Entity
4'*19‘3'9' —— Concept ® parameters of
ohs — (Vi Imax,l[}‘, L) appropriate
:{:5%13 | Ve Bus for connection to associated
JE—1 ‘_)g Connector F—— apparatus with Entity Concept
| cne 25 (4) 1% parameters listed in Table 2.
lZG‘S)IQD @0 ® B —
—tF—¢ 40 ——
1797_|E8NFﬁ% L Shield Connection Only
| ch7 29=+ 43 ——
—————130(sig) a4
— pry 12081

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I.(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, IIB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and [, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L. respectively for the intrinsically safe apparatus.

max

‘cable
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@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix E. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-IESNFE, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3,7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:
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Chapter 29

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Row A

Row B

1797-0E8 FLEX Ex 8 Output Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 4 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

AAAIIIAIAAAANL

Row C

+ + - + +
L L L L
ch4 chb ch6 ch7

0095 %0 %%%0%%%%%%%%%

W No connections allowed to terminals 2, 3, 6,7, 10, 11, 14, 15, 19, 20, 23, W

24,77,28,31,32,36,37, 38, 39, 46, 47, 48, 49 41440

ATTENTION DQ not use any ur.lused terminals on this tf:rmmal base unit.
Using these terminals as supporting terminals can result in
f} damage to the module and/or unintended operation of

your system.

Publication 1797-6.5.6 - June 2005



29-2  1797-0OE8 FLEX Ex 8 Output Analog Module

Intrinsica"y Safe For a fu%l list of spe(.:iﬁcationsT refer to FLEX Ex 8 Output Analog Module
Speciﬁcations Installation Instructions, publication 1797-5.3.

Operating Temperature -20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ibia] lIC T4
®Class Il Division 1 Groups E, F, G; Class llI

Certificates UL Certificate Number 99.19699

¢ s

UL, C-UL I/0 Entity Wiring Methods
Parameters

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., I, V, I, Groups C, L,
Method (V) | (mA) | (V) |(mA) (wF) | (mH)
1and2 | Anyone | O(+),1(-) |21.0/100.0]| - - |A/B,IC [0.08[2.0
channel C.E B 024 80

e.g. ch0
D,F G, IIA |0.64 |16.0
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29-3

FLEX Ex Analog

Output 1/0 Module ™

LEDs

Female Bus
Connection

Field Wiring
Terminals

1797- OF8

@ Allen-Bradley

&®
9

Key Position for
Terminal Base
Insertion

OUTO OUTI OUT2 OUT3 OUT4 OUTS OUTE OUT7 PWR
| |
E \

‘DDDDDDDDDDD
0ooooooooog
\—[‘DDDDDDDDDDD

B B B e B B B B B B B B B B B B[]

,ﬁ

[0]0]6]0]6]0]0]0]0]6]0]0]0]6]]e)

50000000000000000

[©6000000000000000

Male Bus
Connection

Terminal
Base Key

Terminal
Base

42013

=]

IMPORTANT

A terminal base may ot may not have an I/O module
installed.

Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, IA
Class 1, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location
Class |, Zone 1 Groups IIC, IIB, IIA
Class I, Div. 1 Groups A, B, C, D

|
Class IIl, Div. 1 | Class II, Div. 1 Groups E, F, G; Class
Any Simple Apparatus @ or |.S
device with Entity Concept |
parameters @ (Viqy, Ing. Ci L) @
appropriate for connection to | o
associated apparatus with Entity |3 , cho ) To any intrinsically safe
e e T = =t
' T e e T weametaso
oh e A —— V. <58V, I, < 400mA.
e 4E+) C=13500F —
— 150} | K71 I To any intrinsically safe
| ch2 —y device or associated
_— ] 85*3) IelA 39 apparatus with Entity
1 1" i Concept @ parameters of
ch3 1204 = 51 Voo <95V, Ige < TA.
[ R 131,) 50 o _
chd ® Toany IS device with Entity
S L m*r)’ —— Concept O parameters of
—| F— (Viax Imax,_C-‘, Li)appropnate
ohS foq(y)  WeleBus I——— for connection to associated
22 1—) Connector —— apparatus with Entity Concept
[~ parameters listed in Table 2.
LR iy ©06 1| i
—— %1 1797-0B8 20 [
[ ch7 [og 1) 1 — Shield Connection Only
. 130 32 —
| 25— 42484
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Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, 1B, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V . and I, or V, and I, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the

approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix F. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-1E8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 2,3,6,7,10, 11, 14, 15, 19, 20, 23, 24, 27, 28, 31, 32, 36-39, and
46-49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.



Chapter 30

General Information

Module Installation

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

[0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 |
vou (NN NN ANNNN NN NN NN
+ - + - + - + -

Row B

1797-0E8H FLEX Ex 8 Output HART
Analog Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 4 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

ch0 ch1 ch? ch3

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

@

090 0%%05050%0009%

Row C

+ - + - +

[E— [E— [E— [

ch4 chb ch6 ch7

[ 34 35 36 37 38 33 40 ] 42 43 44 45 46 47 48 49 50 51

9%%%%%%%%%%%%%%%2%

VoV VoV

No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15,19, 20, 23,
24,727,728, 31,32,36,37, 38,39, 46, 47, 48, 49 41440

Publication 1797-6.5.6 - June 2005



30-2  1797-0E8H FLEX Ex 8 Output HART Analog Module

ATTENTION DO, not use any upused terminals on this tf:rrnmal base unit,
Using these terminals as supporting terminals can result in

damage to the module and/or unintended operation of
your system.

Intrinsically Safe

For a full list of specifications, refer to FLEX Ex 8 Output Analog Module
Installation Instructions, publication 1797-5.3.

-20 to +70°C (-4 to +158°F)

Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib[ia] IIC T4
®Class Il Division 1 Groups E, F, G; Class Il

UL Certificate Number 99.19699

o Ws

Specifications
Operating Temperature
Agency Certification
Certificates

UL, C-UL I/0 Entity Wiring Methods

Parameters

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., I, Vv, I, Groups C, L,
Method (V) | (mA) | (V) |(mA) (wF) | (mH)
1and2 | Anyone | O(+),1(-) |21.0/100.0] - - |A/B,IC [0.08[2.0
channel C,E,IB 024 |80

e.g. ch0
D,F G, IIA |0.64 |16.0
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FLEX Ex Analog

Output 1/0 Module ™

LEDs

Female Bus
Connection

Field Wiring
Terminals

1797- OF8

@ Allen-Bradley

&®
9

OUTO OUTI OUT2 OUT3 OUT4 OUTS OUTE OUT7 PWR
| |

Key Position for
Terminal Base
Insertion

Eﬂ
‘DDDD
0ooog

\—[‘DDDD

B B B e B B B B B B B B B B B B[]

I

[0]0]6]0]6]0]0]0]0]6]0]0]0]6]]e)

T e T Y

56666066000000000

[©6000000000000000

Male Bus
Connection

Terminal
Base Key

Terminal
Base

42013

=]

IMPORTANT

installed.

A terminal base may ot may not have an I/O module

Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, IA
Class 1, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class Ill, Div. 1

device with Entity Concept

Hazardous (Classified) Location

Class |, Zone 1 Groups IIC, IIB, IIA
Class I, Div. 1 Groups A, B, C, D
®Class II, Div. 1 Groups E, F, G; Class
Il

|
I
I
I
Any Simple Apparatus @ or |.S I
I
|
I
I

parameters @ (Vay, lnae. Ci. L) @
appropriate for connection to o
associated apparatus with Entity |3 ¢po To any intrinsically safe
Concept parameters listed in (+) [©) device or associated
Table 1: Entity Values for Field 10 EemaIe Bus [—— apparatus with Entity
§ —
DT l —— Concept @ parameters of
chi m om=400mA —— V5 <58V, I <400mA.
4|7 +)  |c=13500F — o
JEN N I—I o K71 I To any intrinsically safe
| ch2 —y device or associated
_— ] 85*? IelA 39 apparatus with Entity
1 1" E:DD Concept © parameters of
ch3 1204 a 51 Ve <95V, Ige < 1A
[ R I3I—I 50 o _
chd ® Toany IS device with Entity
- | IéIIII —— Concept @ parameters of
—I F—— (Vinax Imax- Ci. L;) appropriate
ohS foq(y)  WeleBus I——— for connection to associated
22 I—) Connector I——— apparatus with Entity Concept
[~ parameters listed in Table 2.
1 ey @O ©® 18 ’
—— %1 1797-0B8 20 [
| ch7 29=+I o — Shield Connection Only
_ 130h ﬁ —
I 25— 42484
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Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, 1B, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V . and I, or V, and I, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the

approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix F. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-1E8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 2,3,6,7,10, 11, 14, 15, 19, 20, 23, 24, 27, 28, 31, 32, 36-39, and
46-49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.



Chapter 3 1

General Information

Module Installation

Inputs

1797-1RT8 FLEX Ex Thermocouple/RTD
Input Module

Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.

Rotate keyswitch on terminal base unit clockwise to position 2 as required for
this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Each input can be operated from a thermocouple (TC) or resistance
temperature detector (RTD). Do not apply any non-intrinsically safe
signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

When interconnecting several lines, you must consider the
IMPORTANT 8 y

total accumulated power and check for intrinsic safety.

Publication 1797-6.5.6 - June 2005



31-2  1797-IRT8 FLEX Ex Thermocouple/RTD Input Module

Wil’ing to a 1797-TB3 or Connect wiring to the terminal base as shown below.
-TB3S Terminal Base Unit
0 1 2 3 4 5 6 7 8 9 10 il 12 3 14 5
NG990 % %% bMk %% %%%%
+ H L - + H L - + H L - + H L -
‘Ch 0 | Ch1 - Ch2 a Ch3 ‘
17 18 19 20 21 22 23 24 % % 2 8 23 3 3 % 3
- (AN
+ H L - + H L - + H L - + H L -
\ [ L [ \
Ch4 Ch5 Chb Ch7

[34 35 36 37 38 39 40 | 42 43 44 45 46 47 48 49 50 51

we (NN AN NN

+V -V CJC CJC V-V
0+ chassis 0- 1+ chassis 1-
GND for GND for
shield shield
No connection allowed to terminals 36 and 49 41505

ATTENTION Do not use any unused terminals on this terminal base unit.

Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

Oor a 1tu St Ot spect 1car10ns, reter to X ermocouple nput
ntrinsica y Safe For a full list of specificati fer to FLEX Ex Th ple/RTD Inp
L = odule Installation I‘lStrLICthﬂS, ublication -J.4.
Spemflcatlons Module Installation I i publication 1797-5.4
Operational Temperature -20 10 +70°C (-4 to 158°F)
Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib[ia] lIC T4
®Class Il Division 1 Groups E, F, G; Class Il

Certificates UL Certificate Number 99.19699

o Ws
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1797-IRT8 FLEX Ex Thermocouple/RTD Input Module ~ 31-3
UL, C-UL I/0 Entity Wiring Methods
Parameters e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections
Wiring | Channel | Terminals | V., | I, | V, I, Groups C. L,
Method (V) [(mA) | (V) |(mA) (nF) | (mH)
1and2 | Anyone | O(+),1(H), | 9.0 |37.0| - - A, B, IIC 49 | 20.0
channel |- 2(L), 3(-) C.EIB | 147 800
e.g. ch0 T i i
D,F G, IIA |39.2 160.0
37,38,39 | 9.0 | 1.0 | - - A, B, IIC 4.9 11000.0
(G0 C.E B |1471000.0
46, 47, 48 D,F G, IIA |39.2|1000.0
(CJC1)
0(+), 1(H), - - 19.0/380| AB,IC 49 | 20.0
2(L), 3(-)
37,38, 39 C,E,IB |14.7 | 80.0
(CJCO) D,FG,lIA |39.2 | 160.0
or
46, 47, 48
(CJC1)
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31-4  1797-IRT8 FLEX Ex Thermocouple/RTD Input Module

- Ex
FLEX Ex | @ Allen Bradiey ”%;‘m@
Temperature Input |||
I/0 Module @
s & & 806808
LEDs —
— I T
=
E» 9 0 4 @
8, 2 [E] “]
Female Bus 3 @
. 5 4
COﬂneCthﬂ oooooOo0ooo0oooggggoo [m]
‘EEEEEEEEEEEEEEEEEEEEDD
e sesessssail]
cary— =
Terminals OOOO0OOOOOOOOOOOO

[56000000000000000
=]

Key Position for
Terminal Base
Insertion

Male Bus
Connection

Terminal
Base Key

Terminal
Base

42020

IMPORTANT

A terminal base may or may not have an I/O module

installed.

Hazardous (Classified) Location
Class I, Zone 0 Groups IIC, IIB, lIA
Class |, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class Ill, Div. 1

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, lIA

Class I, Div. 1 Groups A, B, C, D

®Class Il, Div. 1 Groups E, F, G; Class

Any Simple Apparatus @ or |.S. device with Entity
Concept parameters @ (V,.,,, l... C. L) appropriate
for connection to associated apparatus with Entity
Concept parameters listed in Table 1: Entity Values

Publication 1797-6.5.6 - June 2005

I
|
|
|
| Pty o
| 373839 46 47 48 ®
[ 1] | 11
® | ch0 0(+) Semzajgg\\js Connector )
! %m) Toed00mA —— Toany intrinsically safe
' 3 e ——— device or associated
0 gy apparatus with Entity
gm) ——— Concept © parameters of V,,
| v ——— <58V, <400mA.
¢ 8+)
| ?‘D"*B) T MO ¥ any intrinsically safe
10 Ingy 1A 35 device or associated
RN e i apparatus with Entity
i }[311[” 51 Concept @ parameters of
' - V,<95V: I <A,
chd 50
17 o .
| 18&'» ® Toany IS device with Entity
| ;gﬁ) —— Concept @ parameters of
X —— (V. lress G L)appropriate for
[ chs g;w Wl Bos connection to associated
T 231L)' Connector ——— apparatus with Entity
! 24(-) —— Concept parameters listed in
| che |254) Table 2.
26(H) or——
i 2710 AN —
| o ig:"' 1787-R18 41— Shield Connection Only
R
! 30H) il
31 b —
! 3 ——

42021



1797-IRT8 FLEX Ex Thermocouple/RTD Input Module ~ 31-5

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector IIC, IB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) [ Groups C. (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector IIC, IIB, lIA

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V,. and I, or V, and I, of the associated apparatus
= and I of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Ceane and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V.

max

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix E. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-IRTS8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 36 and 49 shall not be connected.
® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:
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Chapter 32

1797-1J2 FLEX Ex Frequency Input Module

General Information Modules must be used with a 1797-TB3 or -TB3S intrinsically safe terminal
base unit.
Module Installation Rotate keyswitch on terminal base unit clockwise to position 1 as required for

this type of module. Do not change the position of the keyswitch after
wiring the terminal base unit.

Inputs The frequency input module has 2 input channels. Each input can accept
inputs from magnetic pickups or proximity probes. Each input channel has 2
input selections: frequency input or gate input. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.

Wiring to a1797-TB3 or Connect witing to the terminal base as shown below.
-TB3S Terminal Base Unit

0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15

b | ANASTNANINNNTAND

3V 6V V+ GN E}[{/ 50% ON 8V 8V N %(]5 ER/ GNDV+ BV 3V
el el

Channel 0 Frequency Input Channel 1 Frequency Input
i 718 19 20 21 22 23 24 2% 26 27 2 29 30 31 32 33

wo AN )

RONORONC  GND ER/ 50%{150 N 8/ 8V N 50%;0 ER/ GND  R1TNOR1TNC
el el

\ \
Channel 0 Gate Input Channel 1 Gate Input
Row C 34 B 36 37 38 39 40 M 4 43 44 45 46 47 48 49 50 51
+V -V RO COM R1 COM V-V
\ \

No connection allowed to terminals 19, 30, 36, 38, 39, 47, 48, 49
42334
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32-2 1797-1J2 FLEX Ex Frequency Input Module

Intrinsically Safe
Specifications

UL, C-UL I/0 Entity
Parameters

Publication 1797-6.5.6 - June 2005

ATTENTION DO, not use any upused terminals on this tf:rrnmal base unit,
Using these terminals as supporting terminals can result in

Q damage to the module and/or unintended operation of

your system.

For a full list of specifications, refer to FLEX Ex Frequency Input Module
Installation Instructions, publication 1797-5.7.

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ibfia] IIC T4

®Class Il Division 1 Groups E, F, G; Class Il
Certificates UL Certificate Number 99.19699

c @us
Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).



1797-1J2 FLEX Ex Frequency Input Module 32-3
Table 1: Entity Values for Field Device Connections
Wiring | Channel | Terminals Ve, | I |V, I, Groups C. L,
Method (V) | (mA)| (V) | (mA) (uF) | (mH)
1and 2 | Anyone 6,7; 147150 | - - A /B, IIC | 0.62 | 80.0
channel 9,8;
23 24 C,E,IB | 1.82 | 320.0
26, 25 D,F, G, IIA| 496 | 640.0
1and 2 | Anyone 5,3; 14.7 1100 | - - A /B,IIC | 0.62 | 150.0
channel 10, 12;
22, 20 C,E,IB | 1.82 | 600.0
27,29 D,F, G, IIA| 496 |1200.0
1and2 | Anyone | 5,3,6,4; |14.7]100| - - A /B, IIC | 0.62 | 150.0
channel | 10,12, 9, 11;
22,20 21, 23: C,E,IB | 1.82 | 600.0
27, 29, 26, 28 D,F G, IIA| 4.96 |1200.0
1and 2 | Any one 0,23 26.5|82.0| - - A/B,IIC [0.095| 2.0
channel 1,2,3;
14,12, 13: C,E,IB [0.285| 8.0
15,12,13 D,FGIA| 076 | 16.0
Wiring | Channel | Terminals | V., | l.. | Groups C, L,
Method (V) | (mA) (uF) | (mH)
1and2 | Anyone | 17,18, 37 28 193.0| AB,IC | 0.0 0.0
channel or
31, 32, 46 C,E,lIB | 0.0 0.0
D,FG A | 0.0 0.0
® i A Kev Position f
FLEX Ex Frequency | = & ey _OS'UOH or
Input I/0 Module —H @ Terminal Base
P Insertion
LED
S = % Male Bus
ﬂ f aﬂész @@ Connection
Female Bus 3
ConneCtlon I DDDDDDD;DD;DDDQ [u] .
LEEEEEEEEEEEEEEEEEEEEDD Terminal
e i Base Key
Fiold Wiring (=202 Terminal
Terminals 000000000000 O0000 Base
[56000000000000000

=

42066

IMPORTANT

A terminal base may or may not have an I/O module

installed.
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Hazardous (Classified) Location
Class |, Zone 0 Groups IIC, IIB, IA
Class I, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class Ill, Div. 1

Hazardous (Classified) Location

Class I, Zone 1 Groups IIC, IIB, IIA
Class I, Div. 1 Groups A, B, C, D
®Class Il, Div. 1 Groups E, F, G; Class
IIl

To any intrinsically safe device  To any intrinsically safe device
or associated apparatus with or associated apparatus with
Entity Concept © parameters  Entity Concept © parameters

0f Vo < 28V: Iy, < 93mA. 0f Vo < 28V: I, < 93mA.
-
17 18 37 31 32 46
Vina=28V Vinax=28V
Ina=93mA Ina=93MA @
Ci=0 C=0
ch0 [0 L0
Freq. In - - T intrinsicall f
i ) o any intrinsically safe
Ay Simple Apparatus © orl.S. 0 @ gevice or associated
levice with Entity Concept 1 Fomale Bus — t ith Entit
parameters @ Vi by C, L) } o B ——— apparatus with Entity
appropriate for connection to Va5 8V — Concept ® parameters of VUC
associated apparatus with Entity g Inax=400mA F—— <58V, <400mA.
Concept parameters listed in | 6 Ci=2.64pF —
Table 1: Entity Values for Field | 7 Li=0 I To any intrinsically safe
kY 6
8 Vo 957 device or associated
9 ma= > )
eht | i e 35 apparatus with Entity
Freq. In | 12 L0 Concept ® parameters of
Eiﬁe i 18 51 Ve <95V, [ < 1A,
i 15 . . .
dA“YS‘mP'E Apparatus @ or .S | 50 To any IS device with Entity
evice with Entity Concept ! 20 C o) t f
parameters @ (Vingy, g Ci L) | 21 —— Loncep parameters 0
appropriate for connection to % — (me, |max, C‘, L‘) appropriate for
35300'3:9‘1 appﬁgamsl."‘{"g Entity i 24 connection to associated
oncept parameters listed in : :
Table 1: Entity Values for Field | &T:if; —— gpparattus with Etmlt\i. ted |
oncept parameters listed In
T 2 Table 2
it ' i eoe BI—
Gat —
o | 29 40— . .
8z g Shield Connection Only
| o
| 45
| 42057

Table 2: Flexbus Entity Values Which are Allowed for the Next

FLEX Ex 1/0 Module

Terminals V. (V)

I, (mA) | Groups C. (uF) L, (uH)

Male Bus 5.8
Connector

400 A-G 3.0 3.0
IIC, IIB, lIA

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be

attached on a flexbus.

Terminals | V. (V)

b | Groups | G (uF) | L (uH)
(mA)

Female Bus 5.8
Connector

400 A-G 2.64 0
IIC, IIB, 1A




1797-1J2 FLEX Ex Frequency Input Module ~ 32-5

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
= and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Ceane and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V.

max

@ Simple apparatus is defined as a device which neither generates nor stores
morte than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505 or the Canadian Electric Code CSA
C22.1, Part 1, Appendix F. For additional information refer to ANSI/ISA
RP12.6.

@ This module, 1797-1]2, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 19, 30, 36, 38-39, and 47-49 shall not be connected.
® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la

securite intrinseque.

@ The ambient operating temperature (T,,,) for this product is -20°C to
70°C.

Suitable for Class 11, Division1, Groups E, F, G and Class 111 when
mounted in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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Notes:
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Chapter 33

Installation in Division 1/
Zone 1

Outputs

Typical Wiring
Configurations

1797-PS1N FLEX Ex Power Supply

The 1797-PSIN power supply has a protection factor of IP66. Refer to the
specifications table for the IS module type.

ATTENTION Th? power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The channels in the power supply are electrically connected to each other and
have a common +V line.

IMPORTANT You canno'F interconnect lines because of the intrinsic
safety requirements.

Terminal Base Assignments

North America DC Power Input IS Power Output
1r 1 1r wr oV VNV wr N 7
!ALAL ALAL' 4@@; /% A@!AL A
+ - cha + - +V -V o+ YV VY VY
GND L5 o L L
Vin1 Vin2 OQut1  OQut2 Out3 Out4

41256
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33-2 1797-PSTN FLEX Ex Power Supply

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex 85-250V AC In/Quad-Ex

Specifications

DC Out Power Supply Installation Instructions, publication 1797-5.34.

Specifications

1797-PS1N

Inset Voltage Range

85 to 250V ac

Operational
Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

Class | Division 1 Groups A, B, C, D
Class Il Division 1 Groups E, F, G
Class Ill

Certificates

UL Certificate Number 99.19699

o Wus

ATTENTION

JAN

Once power has been applied, wait 15 minutes after
disconnecting before opening cover.

UL, C-UL I/0 Entity Wiring Methods
Parameters

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Model | Wiring | Channel | Terminals | V., | I Groups C, L,
Method V) | A (wF) | (uH)
PSIN |1and2 |Anyone |10(+),11(-) |95 |1.0 [A B 05 |8
channel CE 15 |32
e.g. chi
D,F G 40 |64
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1797-PS1TN FLEX Ex Power Supply ~ 33-3

Hazardous (Classified) Location Hazardous (Classified) Location
1797-PSTN Class I, Division 1, Groups A, B, C,D
Nonhazardous Location I Class |, Division 1, Groups A, B, C, D I Class Il, Division 1, Groups E, F, G
| Class I, Division 1, Groups E, F, G | Class Il Division 1
| Class IlI, Division 1 |
| |
| ®000l
| ) |
®0 I I o 00
nonintrinsically safe wiring | | intrinsically safe wiring
| |
|
|
|
|
|
|
® |
| To any IS device with entity
power ® | concept parameters @ of
supply . CM(VmaX, I maxe C, L) appropriate
1 cnafor connection to associated
I Chzapparatus with entity
I " concept parameters listed in

Table 1: Entity Values for
Field Device Connections.

42101

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V,_ and I of the associated apparatus are less
than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L, respectively for the intrinsically safe apparatus.

max

‘cable

®@ Witing methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 504 or the CEC CSA C22.1, Part 1, Appendix E For additional
information refer to ANSI/ISA RP12.6.

® Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 501 or the CEC CSA C22.1, Part 1, Section 18.

@ For mounting of the power supply, conduit runs must have sealing fittings
connected within 6 inches of enclosure.
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® The wiring contained within the nonintrinsically safe wiring compartment
and the intrinsically safe wiring compartment shall be separated from each
other. Care must be taken to guarantee the separation of nonintrinsically safe
and intrinsically safe wiring. The partitions within the power supply provide
the necessary isolation for the electronics and the wiring, however, extreme
care must be taken to guarantee wires are contained within their appropriate
compartment and cannot contact any of the electronics.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

@ Cable must be rated at a minimum of 100°C.

WARNING: Keep cover tightly closed when circuits are live.

© After disconnecting power supply, wait fifteen minutes before removing
cover.

No live maintenance.

© The ambient temperature (T,,,) for this product is -20°C to 70°C.

® " Feed through power connection for 1797-PS1N.



Chapter 34

Installation in Division 1/
Zone 1

Outputs

Typical Wiring
Configurations

1797-PS2N2 FLEX Ex Power Supply

The 1797-PS2N2 power supply has a protection factor of IP66. Refer to the
specifications table for the IS module type.

ATTENTION Th? power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The channels in the power supply are electrically connected to each other and
have a common +V line.

IMPORTANT You canno'F interconnect lines because of the intrinsic
safety requirements.

Terminal Base Assignments

North America AC Power Input IS Power Output
1 2 3 4 5 10 11 12 13 14 15 16 17
L1 L2cha L1 L2 +V -V 4V -V 4V VY Y
GND L L b ]
Vin Vout Out1  OQut2 Out3  Out4
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34-2 1797-PS2N2 FLEX Ex Power Supply

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex Power Supply Installation
Spec ifications Instructions, publication 1797-5.12.

Specifications 1797-PS2N2

Inset Voltage Range 19to 32V dc

Operational -20 to 70°C (-4 to 158°F)

Temperature

Agency Certification Class | Division 1 Groups A, B, C, D

Class Il Division 1 Groups E, F, G
Class Il
Certificates UL Certificate Number 99.19699

c@us

ATTENTION

JAN

Once power has been applied, wait 15 minutes after
disconnecting before opening cover.

UL, C-UL I/0 Entity
Parameters

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code
(NEC) or Canadian Electric Code (CEC).

Table 1: Entity Values for Field Device Connections

Model | Wiring | Channel | Terminals | V., | I, Groups C, L,
Method V) | (A (wF) | (nH)
PS2N2 |1and 2 |Anyone |10(+),11(-) |95 |1.0 [AB 05 |8
channel C.E 15 |32
e.g. chi
D,FG 40 |64
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1797-PS2N2 FLEX Ex Power Supply 34-3

Hazardous (Classified) Location Hazardous (Classified) Location
1797-PS2N2 Class I, Division 1, Groups A, B, C,D
Nonhazardous Location I Class |, Division 1, Groups A, B, C, D I Class Il, Division 1, Groups E, F, G
| Class I, Division 1, Groups E, F, G | Class Il Division 1
| Class Ill, Division 1 I
| |
| ®000l
| ) |
O]w) I I o 00
nonintrinsically safe wiring | | intrinsically safe wiring
| |
|
|
|
|
|
|
® |
| To any IS device with entity
power ® | concept parameters @ of
Supply ¥ CM(Vmaxr |max' [':ir Li) appropriate
1 cnafor connection to associated
I Chzapparatus with entity
I " concept parameters listed in

Table 1: Entity Values for
Field Device Connections.

42101

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V,_ and I of the associated apparatus are less
than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L, respectively for the intrinsically safe apparatus.

max

‘cable

®@ Witing methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 504 or the CEC CSA C22.1, Part 1, Appendix E For additional
information refer to ANSI/ISA RP12.6.

® Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 501 or the CEC CSA C22.1, Part 1, Section 18.

@ For mounting of the power supply, conduit runs must have sealing fittings
connected within 6 inches of enclosure.
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® The wiring contained within the nonintrinsically safe wiring compartment
and the intrinsically safe wiring compartment shall be separated from each
other. Care must be taken to guarantee the separation of nonintrinsically safe
and intrinsically safe wiring. The partitions within the power supply provide
the necessary isolation for the electronics and the wiring, however, extreme
care must be taken to guarantee wires are contained within their appropriate
compartment and cannot contact any of the electronics.

® WARNING: Substitution of components may impair intrinsic safety.
AVERTISSEMENT: La substitution de composant peut compromettre la
securite intrinseque.

@ Cable must be rated at a minimum of 100°C.

WARNING: Keep cover tightly closed when circuits are live.

© After disconnecting power supply, wait fifteen minutes before removing
cover.

No live maintenance.

© The ambient temperature (T,,,) for this product is -20°C to 70°C.

© Redundant power supply connection for model 1797-PS2N2.
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1797-ACNR15 ControlNet Ex Redundant Media

Adapter

T e
s o

=" Allen Bragye y

DDBD

COMM may sTAT ControlNet™gy
/ us
A === REDUNDANT mem;s

#7ex Ly i

1797-ACNR15

ADAPTER

41408

Module Installation Use the redundant media adapter module to connect FLEX Ex modules to the

ControlNet Ex network.

|nputs/0utputs Do not apply any non-intrinsically safe signals to the adapter.

General SPeciﬁcations For a full list of specifications, refer to ControlNet Ex Redundant Media
Adapter Installation Instructions, publication 1797-5.14.

Operational Temperature

-20 to 70°C (-4 to 158°F)

Agency Certification

Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib lIC T4
o@Class Il Division 1 Groups E, F, G; Class Il

Certificates

UL Certificate Number 99.19699

¢ Wus

@ For Class 1I Division 1 Groups E, F, G and Class 111, modules must be
installed in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.
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35-2 1797-ACNR15 ControlNet Ex Redundant Media Adapter

UL, cUL Entity Parameters UL, C-UL I/0 Entity Parameters and Requirements

and Requirements

Table 2: Flexbus Entity Values Which are Allowed for the Next

FLEX Ex I/0 Module

Terminals |V, (V) I, (mA) | Groups C. (uF) L, (wH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

See the ControlNet Ex System chapter on page 21-1.
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Module Installation

Inputs/Outputs

1797-RPA ControlNet Ex Modular Repeater
Adapter and 1797-RPFM Fiber Repeater
Module, Medium Distance

1797-RPA

. T

COMM MODULE ) ™
TTATUS ODuLE (JontrolglE?DEATEE'g
ADAPTER

1797-RPFM

= 7

1797-RPEM

FIBER MODUIE
MEDIUM RANGE

41267

A maximum of two 1797-RPFM modules may be used with one 1797-RPA
adapter.

Do not apply any non-intrinsically safe signals to the adapter or repeater
module.
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36-2 1797-RPA ControlNet Ex Modular Repeater Adapter and 1797-RPFM Fiber Repeater Module, Medium Distance

|ntrinsica"y Safe For a full list of specifications, refer to ControlNet Ex Modular Repeater
I . Adapter and Fiber Repeater Module Installation Instructions, publication
Specifications P P P
1797-5.15.
Operational Temperature -20to 70°C (-4 to 158°F)
Agency Certification 1797-RPA

Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib lIC T4
®Class Il Division 1 Groups E, F, G; Class Il

1797-RPFM

Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib [ia] IIC T4

®Class Il Division 1 Groups E, F, G; Class lI

Certificates UL Certificate Number 99.19699

c @US

@ For Class 1I Division 1 Groups E, E G and Class 111, modules must be
installed in a UL listed Type 4, 4X, 6, 6P, 9, 12, or 12K enclosure.

UL, cUL En"ty Parameters See the ControlNet Ex System chapter on page 21-1.
and Requirements
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Description

Inputs/Qutputs

1797-BCNR Redundant ControlNet Ex Barrier

1797-BCNR

ControlNef™Ex

Redundant coay
Media Barrier

The ControlNet Ex barrier type 1797-BCNR functions as a galvanic isolation
barrier for signal between the non-intrinsic ControlNet system an
intrinsically-safe ControlNet Ex system. The 1797-BCNR is installed in the
safe area.

Do not apply any non-intrinsically safe signals to the intrinsically-safe side of
the 1797-BCNR.

The BNC covers are provided with a cover plug. This cover plug can only be
removed when a cable is connected. The IS connection must not be connected
to any signals that exceed the intrinsically-safe values of the ControlNet Ex
system.
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37-2 1797-BCNR Redundant ControlNet Ex Barrier

Intrinsically Safe
Specifications

Repair

Publication 1797-6.5.6 - June 2005

The ControlNet Ex barrier type 1797-BCNR is an associated apparatus
according to EN 50020. If the ControlNet Ex barrier is connected to
intrinsically-safe circuits, the applicable national and local construction,
installation, and operating regulations must be heeded (in Germany DIN EN

50020, DIN VDE 0165).

For a full list of specifications, refer to Redundant ControlNet Barrier
Installation Instructions, publication 1797-5.1x.

1797-BCNR Specifications

IS Output
(BNC Connector in Blue Area)

Maximum open circuit voltage U, is 7V
Maximum current I, is 14mA (at the resonant
frequency of 66kHz)

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification

I1'(2) G [EEx ib] IIC

Certificates

DMT 99 ATEX E xxx X

@ c€ 0102

The ControlNet Ex barrier is not field-repairable. Any attempt to open this
device will void the warranty and IS certification. If repair is necessary, return

this device to the factory.
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Module Installation

General FM Certification Information

/ (1) keyswitch
) f
’ il | -—
p : (8) flexbus
’ cover
7/
7 . [Coooo @O%@@%g)@@@% < (2) terminal
/ I @@@@@mgggggg@gggo base unit

4747474747474747474747474747474747

474704747474747474747474747474747

Label here or under here 10231

FLEX Ex I/O modules must be used with a 1797-TB3 or -TB3S intrinsically
safe terminal base unit.

You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically
safe system modules, adapters or power supplies to maintain the integrity of
the intrinsically-safe system. You may use the 1794-CE1 and/or 1794-CE3

cables with the FLEX Ex system.

=

I— | = = ==

D OORCERER0a00 - | DoTO DO REEIe0 | CoOO 00 0De00000 . | DOOOOOOeT0000 555 festot
(65560006000000000 100060000000000000 O00000000000000 120000000000030000
-J22J DO000000000000600] 55006600660666000) 50000000006000000] GOCO00000000000|

42480

Remove cap plug and attach another intrinsically safe terminal base unit (2) to
the right of the terminal base unit if required.

Do not remove the flexbus cover (8) on the right-most terminal base unit.

Publication 1797-6.5.6 - June 2005



38-2 General FM Certification Information

Installation in Division 1/
Zone 1

Publication 1797-6.5.6 - June 2005

Il
]
axad )
\ B000000000000000. 5000000000000000
“T” “E“ 3 1 connecting cable

1794-CE1 or -CE3

i

5500000 000000000.

ICE00000000000300: 00 1066000000000000000 [00000000000000000-

8 7 6 5 42488

® 1I/O module capacitance value is cumulative. C, .y = Ci 10 moaute 1) T
Civ/omotier T oor Ciyomoauesy T Come (Coapre = 100pf). C, (tora) TIUST be less than 30uF
(when the 1797-ACNRI15 is used) or 39.67uF (when the 1797-BIC is used).
The limitation of 8 I/O modules per adapter is a functional limitation. Refer to
table 3 of the appropriate module for C, values. Note: Any combination of up
to eight FLEX Ex I/O modules meets this requirement. (This includes
1794-CE3, 1797-CE3, 1794-CE1, and 1797-CE1 cables.)

@ Inany of the above diagrams, terminal bases without modules may be
connected.

® This general FM certification information must be used in conjunction
with the appropriate module certification information.

Modules, adapters, and terminal base units must not be exposed to the
environment. Provide a suitable enclosure.

Modules, adapters, and terminal base units cannot be used
in an intrinsically safe environment after they have been
exposed to non-intrinsically safe signals.

ATTENTION

A




General FM Certification Information 38-3

Electrostatic Charge Protect the system against electrostatic charge. Post a sign near each module:
Attention! Avoid electrostatic charge. For your convenience, a sign which
can be cut out and posted is included in this chapter.

MI /0 En“ty Parameters If this product has the FM mark, it has been designed, evaluated, tested, and

certified to meet the following standards:

e FM C1. No.3600:1998, Electrical Equipment for Use in Hazardous
(Classified) Locations General Requirements

e FM C1. No.3610:1999, Intrinsically Safe Apparatus and Associated
Apparatus for Use in Class 1, 11, III Division 1 Hazardous (Classified)
Locations

e FM C1. No.3615:1989, Explosionproof Electrical Equipment General
Requirements

e FM C1. No.3810:1989, 1995, Electrical and Electronic Test, Measuring
and Process Control Equipment

e ANSI/NEMA 250, 1991, Enclosures for Electrical Equipment

Repair Modules are not field-repairable. Any attempt to open a module will void the
warranty and the IS certification. If repair is necessary, return the module to
the manufacturer.

Attention: Avoid electrostatic charge.
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Notes:
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ControlNet Ex System

. Keyswitch
Bus Connectors  Verminal Base

Adapter Flexbus Connector
Ex 1/0 Module
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Field Power

. . 20125-M
Connection Terminals
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ControlNet Ex System

39-2
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ControlNet Ex System 39-3

Descrihing the ControlNet A maximum of 48 ControlNet Ex™ nodes may be connected together by
. 250m of coax cable and 48 taps. The distance increases to 1000m when you
Ex System Diagram P Y

use only 2 taps. See the table below for more information.

The fiber media of the 1797-RPFM can be installed in a hazardous location
(Class 1, Zones 0, 1, and 2; Class I, Division 1 and 2; Class 11, Division 1 and 2;
Class 111, Division 1 and 2) to connect two 1797-RPFM modules or they can
be installed through different locations into the non-hazardous location to
connect the 1797-RPFM with any approved associated apparatus.

All cables and fiber media that are not light blue must be marked as IS using
the 1797-EXMK marking kit or other locally approved IS identification
and/or segregation method.

During the installation of the ControlNet Ex system, all metallic parts must be
isolated to prevent an earth connection (high voltage withstanding of isolating
material must be > 500V ac).

System Catalog Number |Catalog Name Description
Diagram
Name
1797-RPA 1797-RPA ControINet Ex Modular |Represents one ControlNet Ex node and
Repeater Adapter must be connected to a coax trunk cable
by

1797-TPx

1797-RPFM 1797-RPFM ControlNet Ex Fiber Allows connection of a maximum of two
Repeater Module, devices per 1797-RPA and is powered
Medium Distance directly by 1797-RPA

1797-ACNR15 [1797-ACNR15 Redundant Media Represents one ControlNet Ex node and
ControlNet Ex Adapter |must be connected to a coax trunk cable
by

1797-TPx -each one with two redundant
output channels that are connected to
different ControlNet Ex networks (coax
cables and 1797-TPx)

CNet Ex 1797-TCAP ControlNet Ex Tap Represents one ControlNet Ex node and is

Tap Trm (Dummy) Terminator  |a simple capacitor (56pF) with a coax
connector

ControlNet Ex |1797-TPx ControlNet Ex Coax Four types of connections available: S

Tap Tap (straight t-tap), R (right angle t-tap), YS

(straight y-tap), and YR (right angle y-tap)
- a maximum of 48 taps can be connected
together by coax trunk cable

CNet Ex 1797-XT ControlNet Ex Trunk | Simple resistor (75€2) with coax connector

Trk Trm Terminator that must be on each end of the ControlNet
Ex coax trunk for termination

Coax Trunk 1797-RG6 Quad-Shield, RG-6 Maximum (functional) length between 2

Cable 75Q Coax Trunk Cable | 1797-TPx is 3280ft (1000m) - each

1797-TPx reduces the (functional) coax
cable length by 53.4ft (16.3m)

None None Standard Coax Trunk | Different standard cable couplers, 90,
Cable BNC Couplers {180, etc.
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Certified Equivalent ControlNet Ex System Diagram ltems

You may use these items as equivalents for the items shown on the system

diagram.

System Diagram Name Catalog Number Source

1797-RPA 1797-RPA @ Allen-Bradley
RSD-CFA-Ex.CN @ Pepperl+Fuchs

1797-RPFM 1797-RPFM @ Allen-Bradley
RSD-FC-Ex2.CN @ Pepperl+Fuchs

1797-ACNR15 1797-ACNR15 @ Allen-Bradley
RSD-GW-Ex2.CN @ Pepperl+Fuchs

Coax Trunk Cable’ 1797-RG6 Allen-Bradley
3092A2 Belden Wire & Cable Co.
3092A with blue jacket Belden Wire & Cable Co.

ControlNet Ex Tap 1797-TPx Allen-Bradley
RS-TPx-Ex Pepperl+Fuchs

CNet Ex Trk Trm 1797-XT Allen-Bradley
RS-XT-Ex Pepperl+Fuchs

CNet Ex Tap Trm 1797-TCAP Allen-Bradley
RS-TCAP-Ex Pepperl+Fuchs

1 Inaddition to these cable types, the following specification can be followed to allow additional types:

Cable Impedance = 75Q + 3Q2

Cable Capacitance = <5.94nF per 100m
Cable Resistance = >9.08Q2 per 100m

Cable Attenuation
(-20 to +70°C)

2 Belden Wire & Cable 1183A may be used, but with functional loss of communication distance and/or nodes.

0.2MHz > 0.93dB/100m
0.5MHz > 0.95dB/100m
1MHz > 1.07dB/100m
2MHz > 1.16dB/100m

5MHz > 1.39dB/100m

10MHz > 1.86dB/100m
20MHz > 2.73dB/100m
50MHz > 4.33dB/100m

® The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V,
are less than or equal to V
approved values of C, and L, of the associated apparatus are greater than C, +
respectively for the intrinsically safe apparatus.

Copeand L, + L

‘cable

max

and I

max

. and I or V and I, of the associated apparatus
of the intrinsically safe apparatus and the

@ Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to

ANSI/ISA RP12.6.

® WARNING: Substitution of components may impair intrinsic safety.



ControlNet Ex System 39-5

® If fiber optic cable is provided with a metal shield, it must be connected to
a dedicated intrinsic safety ground in the non-hazardous location and tied back
in the hazardous location or be connected to a ground in the hazardous
location and tied back in the non-hazardous location.

® The glass fiber must have a minimum diameter of 6pm.

® The ControlNet Ex tap must be connected directly to the module (no
additional cable may be connected).

@ Must be FM approved.

Total coax trunk cable length is limited to 1000m (3280 ft) with up to 2
ControlNet Ex taps connected and to 250m (820 ft) with the maximum
allowed ControlNet Ex taps of 48. For ControlNet Ex taps between 2 and 48
use: 1000m (3280 ft) - 16.3m (53.4 ft) x (number of taps - 2) to find the
maximum allowed cable length.

® Power supplies are suitable for mounting in Class I, Division 1, Groups
B-D or Class I, Zone 1, Group IIC.

® 'The maximum number of 1797-ACNR15 modules that can be connected
to one system is 47.

®  The maximum number of 1797-RPA modules that can be connected to
one system 1s 47.
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Notes:
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(1) keyswitch

Label here

Module Installation

Installation in Division 1/

Zone 1

1797-TB3 FLEX Ex Terminal Base Unit
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You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically

safe system modules or adapters to maintain the integrity of the

intrinsically-safe backplane.
Bee

Be = B = 2 2= 2 =

oooooooooooooooooooooooooo
I50000000000000000 |00000000000000000.
B0000000000000000] G000000300000350|

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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40-2 1797-TB3 FLEX Ex Terminal Base Unit

Inputs

Description
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Do not apply any non-instrinsically safe signals to the terminal base.

The terminals in the terminal base unit may be electrically connected to each
other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3 terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3 terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the
terminal base unit is connected to other terminal base units..

Wiring Connections for Terminal Base 1797-TB3
0 12 3 4 5 6 7 8 9 10 1 1213 14 15

A Igggggggggggggg@&
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

ISI®|®I®|®|®I®I®I®I®I®I®I®ISISISISIJ

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
(©) @@@@@@@@@@@@@@@@@u

+ -V 41252
No connections allowed to terminals 36 and 49

ATTENTION e Make certain that you power the terminal base unit with
an intrinsically safe power supply. Do not exceed the
e values listed in the specifications for the terminal base
unit.

e Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.




1797-TB3 FLEX Ex Terminal Base Unit 40-3

|ntrinsica"y Safe For a fu%l list of spe@ﬁcationsf refer to the FLEX Ex Terminal Base
Speciﬁcations Installation Instructions, publication 1797-5.1.
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib [ia] IIC T4
Certificates FM Certificate Number 3009806

O
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Notes:
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(1) keyswitch

Label here

Module Installation

Installation in Division 1/

Zone 1

1797-TB3S FLEX Ex Terminal Base Unit
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You will need to rotate the keyswitch (1) to the correct position depending on
the module. Refer to the module’s installation instructions for more
information. Do not change the position of the keyswitch after wiring the
terminal base unit.

Make certain that you only connect terminal base units to other intrinsically
safe system modules or adapters to maintain the integrity of the
intrinsically-safe backplane.
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BB OLOO0E00000 . | COC00Ob0000000 foete OO0 C00000000 . | OO0 0000000000

I50500000000000000 [00000000000000000.
Bo000000003000] B0000000003000000]

BO000000000005000| DIC0000300303030]

41307

Do not remove the flexbus cover (8) on the right-most terminal base unit.
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Inputs

Description
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Do not apply any non-instrinsically safe signals to the terminal base.

The terminals in the terminal base unit may be electrically connected to each
other by the insertion of FLEX Ex I/O modules. See the module installation
instructions to determine this.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety
requirements.

The 1797-TB3S terminal base has 36 wiring connections to/from a plug-in
module. The use of each terminal depends on the module mounted in this
base.

The 1797-TB3S terminal base also has connections for cold junction
compensation and terminals designated for shield termination to chassis
ground.

The terminal base is equipped with a factory-installed tab cover for the
backplane bus connection. The tab cover may be removed only when the

terminal base unit is connected to other terminal base units.
Wiring Connections for Terminal Base 1797-TB3S

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ROWA
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 R
ow B

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
Row C

Label placed at top of wiring area

EDDDDDDDDDDDDDDD !

ARRAARAARAAARARAAARARA Row A

CIOIC I I I A

8A8RABA/AAARAABARA/AABAAR Row B

OO IO IO I ]

ARRAARAAARARAAAAAARI Rowe

+V -V +V -V
No connections allowed to terminals 36 and 49 e
e Make certain that you power the terminal base unit with
an intrinsically safe power supply. Do not exceed the
!} values listed in the specifications for the terminal base

unit.

¢ Do not use the unused terminals on the terminal base
unit. Using these terminals as supporting terminals can
result in damage to modules and/or unintended
operation of your system.




1797-TB3S FLEX Ex Terminal Base Unit 41-3

|ntrinsica"y Safe For a full list f)f speciﬁcat.ions, refef to .the FLEX Ex Spring Clamp Terminal
Speciﬁcations Base Installation Instructions, publication 1797-5.2.
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib [ia] IIC T4
Certificates FM Certificate Number 3009806

O
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Notes:
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Chapter 42

Inputs

Wiring to a 1797-TB3 or

1797-1BN16 FLEX Ex 16 NAMUR Input Module

Each input can be operated from a NAMUR sensor or a mechanical contact (if
mechanical inputs are used). Do not apply any non-intrinsically safe
signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

-TB3S Terminal Base Unit

10 n 12 13 14 15

ok (NSNS NN NSNS NN NN
+ -+ -+ -+ -+ -+ - + -+ -
\ | \ [ | | \ [ | \ [ |
Cho Ch1 Ch2 Ch3 Ch4 Chb5 Chb Ch7
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Row B
s (NNNNNNNNNNNNNANNNND
+ + + + -+ -+ -+ -+ -
\ | \ | \ \ | \ [ [ [ |
Ch8 Ch9 Ch10 Ch 1 Ch12 Ch13 Ch14 Ch15
34 35 36 37 38 39 40 M 42 43 44 45 46 47 48 49 50 51
R
we (NN NN NN NNNNNNN NN
+V -V +V -V
| No connection allowed to terminals 36 and 49

ATTENTION

JAN

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
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42-2  1797-IBN16 FLEX Ex 16 NAMUR Input Module
|ntrinsica"y Safe For a full list of specifications, refer to FLEX Ex 16 NAMUR Input Module
Sp ecifications Installation Instructions, publication 1797-5.7.

FM 1/0 Entity Parameters

(Each Channel)

Publication 1797-6.5.6 - June 2005

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib/[ia] IIC T4
Certificates FM Certificate Number 3009806
Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals

'}

Vv, | Groups G

oc sc 't a a
Method (V) |(mA)| (V) | (mA) (wF) | (mH)
1and 2 [Anyone |0(+),1(-) [145 |15 |- - A'B 0.3 |80.0
channel CE 09 |320.0
e.g.ch0
D,EG 2.4 1640.0
FLEX Ex NAMUR I s ® Key Position for
Input 1/0 Module ——{H ® Terminal Base
e s .| | Insertion
= B e e e e e e e R v
LEDs ——
= = Male Bu's
H =" @@ _—Connection
Female Bus 3
Connection 6‘© = _
EEEEEEEEEEEEEEEEEEEEEDD Terminal
i I Base Key
s 0000000000000000 - ,
Field Wiring e Terminal
Terminals COOCCOOCOOOCOOO0OOOO0O Base
[00000000000000000 .

=]



1797-1BN16 FLEX Ex 16 NAMUR Input Module ~ 42-3

IMPORTANT

A terminal base may or may not have an I/O module

installed.
I
|
Hazardous (Classified) Location
Class I, Zone 0 Group IIC | Hazardous (Classified) Location
Class |, Div. 1 Groups A, B, C, D | Class I, Zone 1 Group IIC
Class II, Div. 1 Groups E, F, G | Class I, Div. 1 Groups A, B, C, D
Class I, Div. 1
|
Any Simple Apparatus @ or FM approved device
with Entity Concept parameters @ (V.,,,, | Ci, L) 56 |
appropriate for connection to associated apparatus , cho
with Entity Concept parameters listed in Table 1: ' O {omlg s Comeer ) .
I cht %H I d00mA ———— For connection to other
3§f',) o —— modules, refer to the General
22 T ——— FM Certification Information
e B ——— on page 38-1.
| 6l+) —
o |
+
i ¢ 9() (LY ul @ From FM approved devices,
chd 10(+) Inax=1A 35 1797-PS1 N, 'PSZN, or
0 e PS2N2.
— g 51
A
— 0 1) 50
T ]Q*)’ )
| g 19 For connection to other
| 200 —— modules, refer to the General
I 2104 Tale Bus ——— FM Certification Information
ch10 (+)
| 22() Connector —— on page 38-1.
T ehi | BB ———
. 24(-)
U oo | 284 B
| 26 @600 ig ——
27 — . .
: ch3 zsr)) 1797-1BN16 o Shield Connection Only
[chTa ] 291+) B
30() IS
[ ch15 | 31(+ N
' 32() — 42477
I
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42-4  1797-IBN16 FLEX Ex 16 NAMUR Input Module
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Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) Lo Groups C. (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 0 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V . and I, or V, and I, of the associated apparatus
are less than or equal to V, . and I, of the intrinsically safe apparatus and the

approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-IBN16, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 36-39, and 46-49 shall not be connected.

® Any combination of up to eight channels may be connected in parallel and
connected to simple apparatus in a hazardous location. If two channels are
connected in parallel, the total cable inductance must be limited to 20mH for
Groups A and B, 80mH for Groups C and E, and 160mH for Groups D, F,
and G. If eight channels are connected in parallel, the total cable inductance
must be limited to 2mH for Groups A and B, 8mH for Groups C and E and
16mH for Groups D, F, and G.

@ WARNING: Substitution of components may impair intrinsic safety.



Chapter 43

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

Row A

1797-0B4D FLEX Ex 24V dc Non-Isolated
Source 4 Output Module

Each output can operate a discrete field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

NNIAFAANTAXTIADID

+ - + + - + -
L L L L
chl ch? ch3

Row B

%% %0550 %% 5050555

Row C

35 36 37 38 33 40 [l 42 43 44 45 46 47 48 49

(9055 %0%%0%%5%%%%5

V +V
No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15, 17 to 32, 36, 37,
38, 39, 46, 47, 48, 49

ATTENTION

A

: <jf§;;> «
< w
®

40068

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
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43-2  1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex 24V dc Non-Isolated Source
Speciﬁcations 4 Output Module Installation Instructions, publication 1797-5.6.
Operating Temperature -20to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib/[ia] IIC T4
Certificates F<hh:I>Certificate Number 3009806

FM 1/0 Entity Parameters ~ Wiring Methods

e Wiring method 1: Each channel is wired separately.

e Wiring method 2: Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals | V,, I, Vv, I, Groups C. L,
Method (V) | (mA) | (V) | (mA) (uF) | (mH)
1and 2 [Anyone |0(+),1(-) |27.4 |110.0 | - - |AB, 0.105 |3.0

channel C.E 0.315 | 9.0

e.g. ch0

D,FG 0.840 | 24.0
- Fex Ex
I ® S ik @|| KeyPosition for
FLEX Ex Discrete ||| ® Terminal Base
Output 1/0 Module — |l Insertion
‘ Y o O e Y o O e O o O oo O o |
LEDs
== Male Bus
ﬂ } g R 1 Connection

Female Bus ..

Connection O 4 ]
E@%ﬁ@%ﬁ%@@%@@%@ﬁ%%ﬁaau Terminal
e iy Base Key

Field Wiring 00000000000 00000 A Terminal

Terminals OOOOOOOOOOOOOOOOO Base
[56000000000000000

5 42058

IMPORTANT A terminal base may or may not have an I/O module

installed.
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1797-0B4D FLEX Ex 24V dc Non-Isolated Source 4 Output Module 43-3

Hazardous (Classified) Location
Class |, Zone 0 Group IIC

Class |, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location
Class I, Zone 1 Group IIC
Class 1, Div. 1 Groups A, B, C, D

|
Class I, Div. 1 |
Any Simple Apparatus @ or FM
approved devicetwithDE?\';ily ‘ |
oncept parameters @ (Vo I
C,, L) appropriate for connection ® ! cho U ® For connection to other
to associated apparatus with 2 Female Bus —
Entity Concept parameters listed | 1 Connector —— modules, refer tU the .
in Table 1: Entity Values for Field —7 — General FM Certification
ch1 Inax=400mA —— I -
g:,,’, b Information on page 38-1.
——15() |0
! 34 .
| 2 T—ET From FM approved devices,
B el 3| 1797-PSIN, -PS2N, or

9() &
G0 -PS2N2.
ch3 12(+) '

— 13 50

| O For connection to other
I——— modules, refer to the
I—— General FM Certification
" Information on page 38-1.

Connector

1797-0B4D 41 Shield Connection Only

o~
!

|

|

|

| @606 33
|

|

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex 1/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V. (V) Lo Groups C. (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 1.35 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I or V, and I, of the associated apparatus
n and I of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Ceane and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V,

max

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20yJ, or 25mW.
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® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information tefer to
ANSI/ISA RP12.6.

@ This module, 1797-OB4D, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 2, 3, 6,7, 10, 11, 14, 15, 17-32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 44

Inputs

Wiring to a 1797-TB3 or

17917-1E8 FLEX Ex 8 Input Analog Module

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a

common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

-TB3S Terminal Base Unit

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ok (NN NN NNN NN
+ sig - + sig - + sig - + sig -
L
Cho0 Ch1 Ch2 Ch3
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
s |\ NN NN NN NN NN NN
+ sig - + sig - + sig - + sig -
L | L | L |
Ch4 Chb Chb Ch7
34 35 36 37 38 39 40 /M 42 43 44 45 46 47 48 49 50 51
toue (NN NNNNNNNNNNNNN NN
40071
VoV T T VoV
No'connection No'connection
allowed allowed

ATTENTION

A

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of

your system.
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44-2  1797-1E8 FLEX Ex 8 Input Analog Module

|ntrinsica"y Safe For a fu!l list of spe@ﬁcationsT refer to FLEX Ex 8 Input Analog Module
Speciﬁcations Installation Instructions, publication 1797-5.5.
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib/[ia] IIC T4
Certificates F<I\B:I>Certificate Number 3009806

FM 1/0 Entity Parameters  Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).
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1797-1E8 FLEX

Ex 8 Input Analog Module ~ 44-3

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V. | | Vv, I, Groups C. L,
Method (V) | (mA)| (V) | (mA) (wF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 23.7 1925 |- - A B 0.15 4.0
channel C,E 0.45 [12.0
e.g. ch0
D,FG 1.20 | 32.0
1(sig), 2(-) 5 1.0 |- - A B 100 |1000
CE 300 {1000
D,FG 800 1000
0(+), 1(sig), 2(-) | - - 23.7 1935 |AB 0.15 | 4.0
CE 0.45 |12.0
D,FG 1.20 | 32.0
I Q e ﬁﬁ@ Key Position for
FLEX Ex Analog || o Terminal Base
Input /0 Module e Insertion
‘L,EI o T o T o e e e B |
LEDs .
———— ale Bus
0 ﬂ —% % @@ Connection
Female Bus J i
Connection s @ E @ )
[ERREEEEEEEERARREEEEER | Teminal
e I Base Key
Field Wiring 00000000000 CO000 A Terminal
Terminals COO000O00OO0OOOOO00 Base

i Y Y Y

[5©000000000000000
=]

42055

IMPORTANT

A terminal base may ot may not have an I/O module
installed.
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Hazardous (Classified) Location
Class |, Zone 0 Group IIC

Class |, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location
Class |, Zone 1 Group IIC
Class I, Div. 1 Groups A, B, C, D

I
Class Ill, Div. 1
Any Simple Apparatus @ or FM
approved device with Entity 6) | cho
oL mmroptas o conmaston e ® . o to th
t(; a_ésoc'\ated apparatus with 1 (sig) Female Bus —— OrdCOlﬂnECtIfontTOt(r)]'[ gr I
Entity Concept parameters listed I 2(-)  Connector ——— modules, reter to the benera
in Table 1: Entity Values for Field g [Vms —— FM Certification Information
4|7§is)u_;i : —— on page 38-1.
ch? k0 u ® )
| 31;’(_;; Vonc85 From FM approved devices,
T ] 10() oA - 1797-PS1N, -PS2N, or
3 iz (4) Lo —— -PS2N2.
:':1315.9; 51
f“‘“ 50
ch4 ©)
R DL .
71812.9; —— For connection to other
—t 19() —— modules, refer to the General
ch5 |1 =+ YT —— FM Certification Information
gg‘S)IgD Connector —— 0on page 38»1
ﬁzsw 16—
— %6 (sig) @O ® 3B ——
7Y 4797088 8
B ﬁ% - Shield Connection Only
| ch7 29=+ 43—
————130(sig) a4
—F—Bi 45— 42056

Table 2: Flexbus Entity Values Which are Allowed for the Next

FLEX Ex 1/0 Module

Terminals | V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V. (V) Lo Groups C. (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 1.35 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
= and I of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Cene and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V

max

‘cable

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.



1797-1E8 FLEX Ex 8 Input Analog Module ~ 44-5

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-1E8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3, 7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
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Notes:
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Chapter 45

Inputs

Wiring to a 1797-TB3 or

1797-1E8H FLEX Ex 8 Input HART
Analog Module

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a

common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

-TB3S Terminal Base Unit

13 14 15

Row A

AT AATAT AN

sig
Ch3

30 31 32 33

Row B

AN DADANANA LA

@,

Row C

+ sig - + sig - + sig + sig -
L L L
Ch4 Chb Cho Ch7

34

35 36 37 38

33 40 46 47 48 49 50 51

2

JANNNAANNASANNANNIND

40071

+V

-V

NoTconnection
allowed

T +V -V
No'connection
allowed

ATTENTION

JAN

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
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45-2  1797-1E8H FLEX Ex 8 Input HART Analog Module

Intrinsically Safe
Specifications

FM 1/0 Entity Parameters

Publication 1797-6.5.6 - June 2005

For a full list of specifications, refer to FLEX Ex 8 Input Analog Module
Installation Instructions, publication 1797-5.5.

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib/[ia] IIC T4
Certificates FM Certificate Number 3009806
Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., | L. V, I, Groups C, L,
Method (V) |(mA)| (V) |(mA) (nF) | (mH)
1and 2 |Anyone |0(+), 1(sig), 2(-) |24.4 (1925 |- - AB 012 4.0
channel C.E 0.35 |12.0
e.g. ch0
D,F G 0.95 | 32.0
1(sig), 2(-) 244 1925 (28 |[110 (A,B 012 4.0
CE 0.35 |12.0
D,FG 0.95 | 32.0
| o il — i e Key Position for
FLEX Ex Analog ° Terminal Base
Input /0 Module “I| Insertion

LEDs

Female Bus
Connection

Field Wiring
Terminals

o 1 2 3 4 s 6 7 PR
L/EI O 0O O o o 0O O

@1

DDDDDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDDDD

oo000000000000oooooooon
[

e B B B B B B B B B B B B B B

0000000000000000 1

50660600000000000

[50000000000000000
=]

Male Bus

15 e ==

Terminal
Base Key

Terminal
Base

42055



1797-1E8H FLEX Ex 8 Input HART Analog Module

45-3

IMPORTANT

A terminal base may ot may not have an I/O module
installed.

Hazardous (Classified) Location
Class I, Zone 0 Group IIC, 1B, IIA
Class 1, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Class Ill, Div. 1

Any Simple Apparatus @ or FM
approved device with Entity
Concept parameters @ (Va0 lnaxe
C,, L;) appropriate for connection
to associated apparatus with
Entity Concept parameters listed
in Table 1: Entity Values for Field
Device Connections.

Hazardous (Classified) Location

Class I, Zone 1 Group IIC

Class 1, Div. 1 Groups A, B, C, D

©] ch0
0(+ ® .
1(sig) —— For connection to other
200 Comeser —— modules, refer to the General
ohl g [V —— FM Certification Information
:|:BES)@) Al —— on page 38-1.
h2 ~ 4 ® .
#gmg) VoS From FM approved devices,
T O [t % 1797-PS1N, -PS2N, or
ch3 12(+) L0 +—— -PS2N2.
50
Lo g ©)
71815@ —— For connection to other
—t—ie —— modules, refer to the General
chS D1+ W pe —— FM Certification Information
:‘:%gis)lg' Connector —— on page 38-1.
S L PN Ty -
25=Slgi @ ® 33—
— T il IE?I pr g —
97-IE8 ﬁ% [ Shield Connection Only
| o B 91—
—————130(sig —
— pry 12056

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be

attached on a flexbus.

Terminals | V., (V) Lo Groups C (uF) L (uH)
(mA)

Female Bus 5.8 400 A-D 1.35 0

Connector

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I or V, and [, of the associated apparatus
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are less than or equal to V, . and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Cene and L + L. respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-IE8H, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3,7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 46

Inputs

Wiring to a 1797-TB3 or

1797-1E8NF FLEX Ex 8 Input Analog Module
with Noise Filter

Each input can be operated from an analog field device signal. Do not apply
any non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other and have a

common plus-line.

IMPORTANT

When interconnecting several lines, you must consider the
total accumulated power and check for intrinsic safety.

Connect wiring to the terminal base as shown below.

-TB3S Terminal Base Unit

13 14 15

Row A

AT AATAT AN

sig
Ch3

30 31 32 33

Row B

AN DADANANA LA

@,

Row C

+ sig - + sig - + sig + sig -
L L L
Ch4 Chb Cho Ch7

34

35 36 37 38

33 40 46 47 48 49 50 51

2

JANNNAANNASANNANNIND

40071

+V

-V

NoTconnection
allowed

T +V -V
No'connection
allowed

ATTENTION

JAN

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
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46-2  1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter

|ntrinsica"y Safe For a ful.l list of speci.ﬁcations, refer to FLEX Ex 8 Input Analog Module with
Speci fications Noise Filter Installation Instructions, publication 1797-5.31.
Operating Temperature -20 to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib/[ia] IIC T4
Certificates F<I\B:I>Certificate Number 3009806

FM 1/0 Entity Parameters  Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).
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1797-IE8NF FLEX Ex 8 Input Analog Module with Noise Filter ~ 46-3
Table 1: Entity Values for Field Device Connections
Wiring | Channel | Terminals V. | | Vv, I, Groups C. L,
Method (V) | (mA)| (V) | (mA) (wF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 23.7 1925 |- - A B 0.15 4.0
channel C.E 045 12.0
e.g. ch0
D,FG 1.20 [32.0
1(sig), 2(-) 5 1.0 |- - A B 100 |1000
CE 300 {1000
D,FG 800 1000
0(+), 1(sig), 2(-) | - - 23.7 1935 |AB 0.15 | 4.0
CE 0.45 |12.0
D,FG 1.20 [32.0
® e ﬁﬁ@ Key Position for
FLEX Ex Analog || o Terminal Base
Input /0 Module _ Insertion
‘\,EI I o e s ) s ) s ) oo I
LED
° — ‘% Male Bus
i — .
ﬂ f @ @@ Connection
Female Bus 8§
Connection N @ 1 @ )
[FREEEEEEEERERRAEEOEEER | Teminal
e 17 Base Key
FieIdWiring CO000000000OOO0O0O Terminal
Terminals OCOOO0OOCOOOOOOCOOO Base
[5O000000000000000

=]

42479

IMPORTANT A terminal base may ot may not have an I/O module

installed.
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46-4  1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter
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Hazardous (Classified) Location
Class |, Zone 0 Group IIC

Class |, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G

Hazardous (Classified) Location
Class I, Zones 1 Group IIC
Class I, Div. 1 Groups A, B, C, D

I
Class Ill, Div. 1
Any Simple Apparatus @ or FM
approved device with Entity 6) | cho
E‘("Tf)egég’i’r‘?’in;eéefr;r?”(r\‘/”m;&gg:‘p | ?:;’ ) 73 For connection to other
to a_ssoc'\ated apparatus with 9 Female Bus — dul fer to the G |
Entity Concept parameters listed I 2(-)  Connector F——— modules, refer to the benera
in Table 1: Entity Values for Field g [Vms —— FM Certification Information
4|7§is)u_;i : —— on page 38-1.
S ) .
| chz g:;)g' e ®_ From FM approved devices,
*'7 10(-) \"Tf;wA 1797-PS1 N, -PSZN, or
C=0 35| -
3 |1 o PS2N2.
:':1315.9; 51
l| 14(9) 50
chd ©) X
77%1;9, ——  For connection to other
19 ——  modules, refer to the General
ch5 | =+ T —— FM Certification Information
%% ‘5|9' Connector —— 0npage 38-1.
ﬁzsw 16—
— %6 (sig) @O ® 3B ——
—F—0 40—
1797_|E8NFﬁ% - Shield Connection Only
| o 29=+ 43—
————130(sig) 44 | ——
—F—Bw 45— 42483

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals | V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V. (V) Lo Groups C. (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 1.35 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
are less than or equal to V,,
approved values of C, and L, of the associated apparatus are greater than C, +
Copeand L, + L

and I, of the intrinsically safe apparatus and the

respectively for the intrinsically safe apparatus.

‘cable

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20p], or 25mW.



1797-IE8NF FLEX Ex 8 Input Analog Module with Noise Filter ~ 46-5

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-IE8NFE, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 3, 7, 11, 15, 20, 24, 28, 32, 36-39, and 46-49 shall not be
connected.

® WARNING: Substitution of components may impair intrinsic safety.
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46-6 1797-1E8NF FLEX Ex 8 Input Analog Module with Noise Filter

Notes:
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Chapter 47

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-0E8 FLEX Ex 8 Output Analog Module

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

Row B

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
rowh (S ANNNNNN NN SN NNND
+ - + - + - + -
L | L L L |
ch0 ch1 ch2 ch3
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
+ - + - + - + -
L L L L
ch4 chb chb ch7

Row C

9%,

No connections allowed to terminals 2, 3,6, 7, 10, 11, 14, 15,19, 20, 23, W

24,77,28,31,32,36,37, 38, 39, 46, 47, 48, 49

ATTENTION

JAN

41440

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of
your system.
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47-2  1797-0E8 FLEX Ex 8 Qutput Analog Module

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex 8 Output Analog Module
T . Installation Instructions, publication 1797-5.3.
Specifications
Operational Temperature -20 to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib/[ia] IIC T4
Certificates FM Certificate Number 3009806

FM 1/0 Entity Parameters  Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., I, V, I, Groups C, L,
Method (V) | (mA) | (V) |(mA) (wF) | (mH)
1and 2 |Anyone |0(+), 1(sig) 21.0 1100.0 |- - AB 0.20 |3.5
channel C.E 0.60 | 10.5
e.g. ch0
D,FG 1.60 | 28.0
|
| Qe ”ﬂgg Key Position for
FLEXEx Analog ||| Terminal Base
Output I/0 Module S S - W® Insertion
W] 00 [0 J 0 0OJ 0 [ 0OJ
LEDs —
———— Male Bus
& = )
N #5| | Connection
Female Bus 3 @©
COHnECtIOﬂ DDDDDDDDD;DDDADDDDD [m] H
AEREREERRAEAEREREARERE | Terminal
m_____ _ I Base Key
Flgwing  [OOCCOO000000000 4 pyny
Terminals 0O000000000000000 Base
[560500000000000000
= 42013
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1797-0E8 FLEX Ex 8 Output Analog Module

47-3

IMPORTANT

A terminal base may ot may not have an I/O module
installed.

Hazardous (Classified) Location
Class I, Zone 0 Group IIC

Class 1, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class Ill, Div. 1

Any Simple Apparatus @ or FM

Hazardous (Classified) Location

Class I, Zone 1 Group

IIC

Class 1, Div. 1 Groups A, B, C, D

approved device with Entity ©)
Concept parameters @ (V. cho
Imax: Civ Li) appropriate for
connection to associated
apparatus with Entity Concept
parameters listed in Table 1: ch1
JE——
ch2
ch3
| ch4
ch
| ch6
| ch7

0+ ®
1(-) —
Female Bus ———
Connector —
4(+) ——
5(- —
8(+) 1 u O
90 Vinax=3.5V
Inay=1A
C=0 35)
WZ=+) Li=0 [
130 51
50
17 (+
181-)’
21(+)  MaleBus
22(-)  Connector
25 (+

: ) 16
%) @060 @ I3

i
1797-0E8 ﬁ%

8l i

T

For connection to other

modules, refer to the General
FM Certification Information

on page 47-1.

From FM approved devices,

1797-PS1N, -PS2N, or

-PS2N2.

For connection to other

modules, refer to the General
FM Certification Information

on page 38-1.

Shield Connection Only

42056

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be

attached on a flexbus.

Terminals | V. (V) [ . Groups C (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-G 1.35 0

Connector
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47-4  1797-0E8 FLEX Ex 8 Output Analog Module
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@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
are less than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Copeand L, + L

‘cable

max

respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
morte than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-OES8, must be used with terminal base 1797-TB3 ot
1797-TB3S.

® Terminals 2, 3,6, 7,10, 11, 14, 15, 19, 20, 23, 24, 27, 28, 31, 32, 36-38, and
46-49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 48

Outputs

Wiring to a 1797-TB3 or
-TB3S Terminal Base Unit

1797-0E8H FLEX Ex 8 Output HART
Analog Module

Each output channel can operate an analog field device. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

Connect wiring to the terminal base as shown below.

1
o (NN NSNS NSNS N TN
+ + - + - + -
L L L
ch0 ch1 ch? ch3
6 17 8 19 2 2 @ B X 5% % & B B/ B 37 @ B
ot (N AN N NN NN NS N NN NN
+ - + - + - + -
L L L L
ch4 chb ch6 ch7
‘ 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
owe (NN NN NN NN
W No connections allowed to terminals 2, 3, 6,7, 10, 11, 14, 15, 19, 20, 23, W
24,27, 28, 31,32, 36, 37, 38, 39, 46, 47, 48, 49 41440

Do not use any unused terminals on this terminal base unit.
Using these terminals as supporting terminals can result in
damage to the module and/or unintended operation of

ATTENTION

JAN

your system.
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48-2  1797-0E8H FLEX Ex 8 Output HART Analog Module

|ntrinsica"y Safe For a fu!l list of spec.:iﬁcationsf refer to FLEX Ex 8 Output Analog Module
Speciﬁcations Installation Instructions, publication 1797-5.3.
Operational Temperature -20 to +70°C (-4 to +158°F)
Agency Certification Class | Division 1 Groups A-D T4
Class | Zone 1 AEx ib/[ia] IIC T4
Certificates F<I\B:I>Certificate Number 3009806

FM 1/0 Entity Parameters  Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V., I, V, I, Groups C, L,
Method (V) | (mA) | (V) |(mA) (wF) | (mH)
1and 2 [Any one |0(+), 1(sig) 21.0 [100.0 | - - A B 0.20 |35
channel C.E 0.60 | 105

e.g. ch0
D,F G 1.60 | 28.0

_ Flex Ex .
| © g AR R, e Key Position for
FLEXEx Analog ||| Terminal Base
Output I/0 Module S0 Insertion
‘L,El o O e e e O O e
LEDs
== Male Bus
ﬂ @ Connection
Female Bus %
COHnECtIOﬂ DDDDDDDDDD;DDDQ H
LEEEEEEEEEEEEEEEEEE AEE Terminal
e e In  BaseKey
Field Wiring [c]clololololololelelololololele) Terminal
Terminals 50000060000000000 Base
[56000000000000000
— 42013
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1797-0E8H FLEX Ex 8 Qutput HART Analog Module

48-3

IMPORTANT

A terminal base may ot may not have an I/O module
installed.

Hazardous (Classified) Location
Class I, Zone 0 Group IIC, 1IB, 1A
Class 1, Div. 1 Groups A, B, C, D
Class Il, Div. 1 Groups E, F, G
Class Ill, Div. 1

Any Simple Apparatus @ or FM

Hazardous (Classified) Location

Class I, Zone 1 Group

IIC

Class 1, Div. 1 Groups A, B, C, D

approved device with Entity ©)
Concept parameters @ (V. cho
Imax: Civ Li) appropriate for
connection to associated
apparatus with Entity Concept
parameters listed in Table 1: ch1
JE——
ch2
ch3
| ch4
ch
| ch6
| ch7

0+ ®
1(-) —
Female Bus ———
Connector —
4(+) ——
5(- —
8(+) 1 u O
90 Vinax=3.5V
Inay=1A
C=0 35)
WZ=+) Li=0 [
130 51
50
17 (+
181-)’
21(+)  MaleBus
22(-)  Connector
25 (+

: ) 16
%) @060 @ I3

i
1797-0E8Hﬁ§

8l i

T

For connection to other

modules, refer to the General
FM Certification Information

on page 48-1.

From FM approved devices,

1797-PS1N, -PS2N, or

-PS2N2.

For connection to other

modules, refer to the General
FM Certification Information

on page 38-1.

Shield Connection Only

42056

Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be

attached on a flexbus.

Terminals | V. (V) [ . Groups C (uF) L, (uH)
(mA)

Female Bus 5.8 400 A-D 1.35 0

Connector
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48-4  1797-0E8H FLEX Ex 8 Output HART Analog Module
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@ The entity concept allows interconnection of intrinsically safe apparatus

with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, or V, and I, of the associated apparatus
are less than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +

Copeand L, + L

‘cable

max

respectively for the intrinsically safe apparatus.

@ Simple apparatus is defined as a device which neither generates nor stores
morte than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-OE8H, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 2, 3,6, 7,10, 11, 14, 15, 19, 20, 23, 24, 27, 28, 31, 32, 36-38, and
46-49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 49

1797-1RT8 FLEX Ex Thermocouple/RTD
Input Module

|nputs Each input can be operated from a thermocouple (TC) or resistance
temperature detector (RTD). Do not apply any non-intrinsically safe
signals to this module.

The channels in this module are electrically connected to each other and have a
common plus-line.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.

Wil'ing to a 1797-TB3 or Connect wiring to the terminal base as shown below.
-TB3S Terminal Base Unit
T T 7 37§ 5 6 A L R LA
NG9 e %% %% 0% %% %%%%
+ H L - + H L - + H L - + H L -
‘ChO | Ch1 ‘ | Ch2 | Ch3 ‘

s A

+
-
—

o+
-
—
+
-
—

Ch4 Chb Ché Ch7
\ 34 35 36 37 38 39 40 Al 42 43 44 45 46 47 48 49 50 51
ot (NN NN NN NNNNANN NN
VoV CJC cJC VY
0+ chassis 0- 1+ chassis 1-
GND for GND for
shield shield
No connection allowed to terminals 36 and 49 41505

ATTENTION DO_ not use any ur'1used terminals on this tf:rmmal base unit.
Using these terminals as supporting terminals can result in
Q damage to the module and/or unintended operation of

your system.
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49-2  1797-IRT8 FLEX Ex Thermocouple/RTD Input Module

Intrinsically Safe
Specifications

FM 1/0 Entity Parameters

Publication 1797-6.5.6 - June 2005

For a full list of specifications, refer to FLEX Ex Thermocouple/RTD Input

Module Installation Instructions, publication 1797-5.4.

Operational Temperature

-20 to +70°C (-4 to 158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib/[ia] IIC T4
Certificates FM Certificate Number 3009806
Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each

channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring

Channel

Terminals

'}

Vv

Groups

Method (V) | (mA) (V) | (mA) WF) | (mH)
Tand2 | Anyone | 0+), 1H), | 90 37.0| - | - AB | 30 200
channel 2(L), 3(-) CE 9.0 | 60.0
e.g. ch0 ’ : :
D,F,G | 240 160.0
37,38,39 | 90 | 10| - | - AB | 30 10000
(C‘(’)EO) CLE | 9.0 10000
46, 47, 48 D,FG 24.0 | 1000.0

(€JC)
0@, 1H, | - | - 90380 AB |30 200

2(L), 3(-)
A CLE | 90| 600
(CJCO) D,F,G | 240 160.0

or
46, 47, 48
(CJC)




1797-IRT8 FLEX Ex Thermocouple/RTD Input Module

49-3

FLEX Ex

Temperature Input |||

QE@

[/0 Module

LEDs

Female Bus
Connection

Field Wiring
Terminals

@ Allen-Bradley

1797- kT8

03 @

ooooOoooooooooooood

goooooooooooooooooon

0Do00000000000800080040
il

I

e B e B B e e B B B B B B B ]

0000000000000000
500066000000000000
[56000000000000000
=]

Key Position for
Terminal Base
Insertion

Male Bus
Connection

Terminal
Base Key

Terminal
Base

42020

IMPORTANT

A terminal base may or may not have an I/O module

installed.

Hazardous (Classified) Location
Class I, Zone 0 Group IIC

Class |, Div. 1 Groups A, B, C, D
Class II, Div. 1 Groups E, F, G
Class Ill, Div. 1

I

| Hazardous (Classified) Location
Class I, Zone 1 Group IIC
Class I, Div. 1 Groups A, B, C, D

CJCo
N
373839

Any Simple Apparatus @ or FM approved device
with Entity Concept parameters @ (V.. s C. L)
appropriate for connection to associated apparatus
with Entity Concept parameters listed in Table 1:

(N[0}
—~ ~

46 47 48
[ 11

ch0

Female Bus Connector
Vinax™

Inax=400mA
C;=1350nF

chl Li=0

For connection to other
modules, refer to the General

ch?

FM Certification Information
on page 38-1.

ch3

ch4

From FM approved devices,
1797-PS1N, -PS2N, or
-PS2N2.

IRLIILE

[©) )
——For connection to other

modules, refer to the General

chs | 21(4)

Male Bus

Connector

ch6

(OJOJO)

1797-IRT8
ch7

———FM Certification Information
on page 38-1.

33
4
4
43
45

o~
N=S

Shield Connection Only

42485
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Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) [ Groups G (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 1.35 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V,. and I, or V, and I, of the associated apparatus
are less than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

max

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-IRTS8, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 36 and 49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 50

1797-1J2 FLEX Ex Frequency Input Module

Inputs The frequency input module has 2 input channels. Each input can accept
inputs from magnetic pickups or proximity probes. Each input channel has 2
input selections: frequency input or gate input. Do not apply any
non-intrinsically safe signals to this module.

The channels in this module are electrically connected to each other.

IMPORTANT When interconnecting several lines, you must consider the

total accumulated power and check for intrinsic safety.

Wiring to a1797-TB3 or Connect witing to the terminal base as shown below.
-TB3S Terminal Base Unit
0 1 2 3 4 5 & 7 8§ § 10" 12 13 1 1

ok | ANANINANINNNTAND

3V oV V+ GN E}[{/ bUg ON 8V 8V N bUg(;a ER/ GNDV+ BV 3V
el el

\ |
Channel 0 Frequency Input Channel T Frequency Input
16 17 18 19 20 21 22 23 24 25 26 21 28 29 30 31 32 33

ws (A Ao

RONORONC  GND ER/ 50nq<;:0 N 8V 8V N SOr%'SO ER/ GND  R1TNOR1NC
el el

\ \
Channel 0 Gate Input Channel 1 Gate Input
Row C 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
A RO COM R1 COM VoV
\ \
No connection allowed to terminals 19, 30, 36, 38, 39, 47, 48, 49 233

ATTENTION Dq not use any ur.lused terminals on this t.ermmal base unit.
Using these terminals as supporting terminals can result in

damage to the module and/or unintended operation of
your system.
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50-2  1797-1J2 FLEX Ex Frequency Input Module

Intrinsically Safe
Specifications

FM Input 1/0 Entity
Parameters
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For a full list of specifications, refer to FLEX Ex Frequency Input Module
Installation Instructions, publication 1797-5.7.

Operating Temperature

-20 to +70°C (-4 to +158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib/[ia] IIC T4
Certificates FM Certificate Number 3009806
Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals V.. I, | V, I, Groups C. L,
Method (V) |(mA)| (V) | (mA) (uF) | (mH)
1and 2 | Any one 6,7, 147 1150 | - - A B 0.65 | 130.0
channel 9,8;
23 24 C,E 1.95 | 390.0
26, 25 D,FG 5.20 [1040.0
1and 2 | Any one 53; 147 1100 | - - AB 0.65 | 300.0
channel 10, 12;
22, 20. CE 1.95 | 900.0
27,29 D, F 5.20 |2400.0
1and 2 | Any one 5,3,6,4; 147 1100 | - - A 0.65 | 300.0
channel | 10,12, 9, 11;
22,20 21, 23; CE 1.95 | 900.0
27,29, 26, 28 D,FG 5.20 |2400.0
1and 2 | Any one 0,23 26.5 820 - - A B 013 | 45
channel 1,2,3;
14,12, 13; C,E 0.39 | 135
15,12,13 D,FG 1.04 | 36.0
Wiring | Channel | Terminals | V.., | l.. | Groups C. (uF) L; (mH)
Method (V) | (mA)
1and 2 | Anyone 17,18, 37 28 93.0 A B
channel or CE
31,32, 46 ’
D,FG




1797-1J2 FLEX Ex Frequency Input Module

50-3

FLEX Ex Frequency

Input 1/0 Module —H

LEDs

Female Bus
Connection

Field Wiring
Terminals

@ Allen-Bradley 1797-132

Moy Sk

DDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDD
OD00o000000800080008800

jmfis]

m I
===

0000000000000000 1
06000000000000000
[56000000000000000
=]

Key Position for
Terminal Base
Insertion

Male Bus
Connection

Terminal
Base Key

Terminal
Base

42066

IMPORTANT

A terminal base may or may not have an I/O module

installed.

Hazardous (Classified) Location
Class I, Zone 0 Group IIC

Class I, Div. 1 Groups A, B, C, D
Class II, Div. 1 Groups E, F, G
Class lll, Div. 1

ch0
Freq. In

Any Simple Apparatus @ or FM
approved device with Entity
Concept parameters @ (V,,,,
Inax Civ Li) appropriate for
connection to associated
apparatus with Entity Concept
parameters listed in Table 1:

Class I, Zone 1 Group IIC

To any intrinsically safe device
or associated apparatus with
Entity Concept © parameters
of Vo, < 28V; I, < 93mA.

1 | |

Hazardous (Classified) Location

Class I, Div. 1 Groups A, B, C, D

To any intrinsically safe device
or associated apparatus with
Entity Concept © parameters
of Vo < 28V; I, < 93mA.

chl

cho Freq. In

Gate

Any Simple Apparatus @ or .S
device with Entity Concept
parameters @ (Vg lnax Cii L)
appropriate for connection to
assoclated apparatus with Entity
Concept parameters listed in
Table 1: Entity Values for Field

chl
Gate

T T T T T
17 18 37 | 31 32 46
V=28V V=28V
Inax=93mA Inax=93mA
Cil C=0
L0 L=0
® .
0 L @ For connection to other
] Fornale Bus ——— modules, refer to the General
! 3 —_— ——— FM Certification Information
| : IomecA00MA F——— on page 38-1.
15 C=2.64uF
7 L=0 —
| ©) .
g From FM approved devices,
| 10 | 1797-PS1N, -PS2N, or
-PS2N2.
I 12
T 13
14
| 15
X 20 ®
! éé F——— For connection to other
| 24 ——— modules, refer to the General
o FM Certification Information
| Connector F—— on page 38-1.
| 25
T 26 16
— 200 LI —
' ® ez b Shield Connection Only
| O —
44
| b [
| 42486
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Table 2: Flexbus Entity Values Which are Allowed for the Next
FLEX Ex I/0 Module

Terminals V,(V) | I,(mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

Table 3: Flexbus Entity Values for this Module

Note: Any combination of up to eight FLEX Ex I/O modules may be
attached on a flexbus.

Terminals | V., (V) [ Groups G (uF) L, (uH)
(mA)
Female Bus 5.8 400 A-G 2.64 0
Connector

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V,. and I, or V, and I, of the associated apparatus
= and I of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

are less than or equal to V.

max

@ Simple apparatus is defined as a device which neither generates nor stores
more than 1.2V, 0.1A, 20pJ, or 25mW.

® Wiring methods must be in accordance with the National Electric Code,
ANSI/NFPA 70, Article 504 and 505. For additional information refer to
ANSI/ISA RP12.6.

@ This module, 1797-1]2, must be used with terminal base 1797-TB3 or
1797-TB3S.

® Terminals 19, 30, 36, 38-39, and 47-49 shall not be connected.

® WARNING: Substitution of components may impair intrinsic safety.



Chapter 5 1

Installation in Division 1/
Zone 1

Outputs

Typical Wiring
Configurations

1797-PS1N FLEX Ex Power Supply

The 1797-PSIN power supply has a protection factor of IP66. Refer to the
specifications table for the IS module type.

ATTENTION Th? power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The channels in the power supply are electrically connected to each other and

have a common +V line.

IMPORTANT You canno'F interconnect lines because of the intrinsic
safety requirements.

Terminal Base Assignments

North America AC Power Input IS Power Qutput
1 2 3 4715 101234151 17
NG00 %% %% Y
-+ -+ +Vo Vo4V VoV VY
= I e N I A
Vin cha Vout Out1  Qut2 Out3  Qut4
GND

43306
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51-2 1797-PSTN FLEX Ex Power Supply

Intrinsica"y Safe For a full list of specifications, refer to FLEX Ex Power Supplies Installation
Spec ifications Instructions, publication 1797-5.34.

Specifications 1797-PS1N

Voltage Range 85-250V ac or 120-250V dc

Operational Temperature  |-20 to 70°C (-4 to 158°F)

Agency Certification Mounting - Class I Division 1 Groups B-D T4

IS Power - Class | Division 1 Groups A-D T4
Class | Zone 1 AEx [ib] lIC

Certificates FM Certificate Number 3009806

O

ATTENTION ane power has been appl.ied, wait 15 minutes after
disconnecting before opening cover.

FM I/0 Entity Parameters  Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

Wiring | Channel | Terminals | V,, | I, Groups C, L,
Method V) | (A (LF) | (uH)
1and 2 |Anyone |10(+), 11(-) |95 |1.0 |AB 05 |8
channel C.E 15 |24
e.g. chi
D,FG 40 |64
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1797-PSTN FLEX Ex Power Supply 51-3

Hazardous (Classified) Location Hazardous (Classified) Location
1797-PSTN Class I, Division 1 Groups A, B, C, D
Nonhazardous Location I Class |, Division 1, Groups B, C, D I Class II, Division 1 Groups E, F, G
| Class I, Zone 1, Group IIB + H2 | Class Il Division 1
I | Class 1, Zone1 IIC
I ®O0 I
| |
| ) |
©0 | I o ®0
nonintrinsically safe wiring | | intrinsically safe wiring
| |
=8 i
{- P I
[ |
o " I
|
--iv @ I
L D | .
85-250V ac i I Tq any FM approved device
and 120-250V an JEe . Ch4W|th entity concept
dc power 1 cnz parameters @ of (Ve Imaxe
supply | I "2 (., ;) appropriate for
" connection to associated
| |
Feed through apparatus with entity
! to next power ! concept parameters listed in
supply Table 1. 12487

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, of the associated apparatus are less
than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

max

@ Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 504 (Divisions) or 505 (Zones).

® Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 501 (Divisions).

@ Conduit runs must have sealing fittings at the entry of the enclosure.
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51-4 1797-PSTN FLEX Ex Power Supply

® The wiring contained within the nonintrinsically safe wiring compartment
and the intrinsically safe wiring compartment shall be separated from each
other. Care must be taken to guarantee the separation of nonintrinsically safe
and intrinsically safe wiring. The partitions within the power supply provide
the necessary isolation for the electronics and the wiring, however, extreme
care must be taken to guarantee wires are contained within their appropriate
compartment and cannot contact any of the electronics.

® WARNING: Substitution of components may impair intrinsic safety.

@ Cable must be rated at a minimum of 100°C.

WARNING: Keep cover tightly closed when circuits are live.

©® After disconnecting power supply, wait fifteen minutes before removing
cover.

® No live maintenance.
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Installation in Division 1/
Zone 1

Outputs

Typical Wiring
Configurations

1797-PS2N2 FLEX Ex Power Supply

The 1797-PS2N2 power supply has a protection factor of IP66. Refer to the
specifications table for the IS module type.

ATTENTION Th? power supply cannot be used in an intrinsically safe
environment after its outputs have been exposed to

f} non-intrinsically safe signals.

The channels in the power supply are electrically connected to each other and
have a common +V line.

IMPORTANT You canno'F interconnect lines because of the intrinsic
safety requirements.

Terminal Base Assignments

North America DC Power Input IS Power Output
1r 1 1r wr 10 1 2 3 4 5 1 ‘
!ALAL ALAL' 4@@; /% A@LALA
+ - cha + - +V -V o+ YV VY VY
GND L5 o L L
Vin1 Vin2 OQut1  OQut2 Out3 Out4

41256
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52-2 1797-PS2N2 FLEX Ex Power Supply

Intrinsically Safe
Specifications

FM 1/0 Entity Parameters
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For a full list of specifications, refer to FLEX Ex Power Supply Installation

Instructions, publication 1797-5.12.

Specifications 1797-PS2N2

Voltage Range 18 to 32V dc

Operational Temperature  |-20 to 70°C (-4 to 158°F)

Agency Certification Mounting - Class I Division 1 Groups B-D T4

IS Power - Class | Division 1 Groups A-D T4
Class | Zone 1 AEx [ib] lIC

Certificates FM Certificate Number 3009806

O

ATTENTION ane power has been appl.ied, wait 15 minutes after
disconnecting before opening cover.

Wiring Methods

e Wiring method 1 - Each channel is wired separately.

e Wiring method 2 - Multiple channels in one cable, providing each
channel is separated in accordance with the National Electric Code

(NEC).

Table 1: Entity Values for Field Device Connections

PS2N | PS2N2 | PS2N | PS2N2
Wiring | Channel | Terminals | V., | I, Groups C, C. L, |L, (uH)
Method V) | A (wF) | (uF) | (uH)
1and 2 [Anyone |10(+),11(-) | 9.5 | 1.0 |A,B 0.8 0.5 10 8
channel C.E 24 | 15 | 30 | 24
e.g. chl
D,FG 6.4 4.0 80 64




1797-PS2N2 FLEX Ex Power Supply 52-3

Hazardous (Classified) Location Hazardous (Classified) Location
1797-PS2N2 Class I, Division 1 Groups A, B, C, D
Nonhazardous Location I Class |, Division 1, Groups B, C, D I Class II, Division 1 Groups E, F, G
| Class I, Zone 1, Group IIB + H2 | Class Il Division 1
| |
I I Class 1, Zone1 lIC
®00
| |
| A |
©0 I I o ®0
nonintrinsically safe wiring I I intrinsically safe wiring
| |
=8 i
{- p I
[ |
= |
o " I
|
--iv @ I
1 5 | .
18-32V dc I To any FM approved device
power an JEe . Ch4with entity concept
supply 1 cnz parameters @ of (Ve Imaxe
I I "2 (., ;) appropriate for
I I " connection to associated
redunda.nt apparatus with entity
1 connection ! concept parameters listed in
Table 1. 42487

@ The entity concept allows interconnection of intrinsically safe apparatus
with associated apparatus not specifically examined in combination as a system
when the approved values of V. and I, of the associated apparatus are less
than or equal to V,,,, and I, of the intrinsically safe apparatus and the
approved values of C, and L, of the associated apparatus are greater than C, +
Ceane and L + L. respectively for the intrinsically safe apparatus.

max

@ Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 504 (Divisions) or 505 (Zones).

® Wiring methods must be in accordance with the NEC, ANSI/NFPA 70,
Article 501 (Divisions).

@ Conduit runs must have sealing fittings at the entry of the enclosure.
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52-4 1797-PS2N2 FLEX Ex Power Supply

® The wiring contained within the nonintrinsically safe wiring compartment
and the intrinsically safe wiring compartment shall be separated from each
other. Care must be taken to guarantee the separation of nonintrinsically safe
and intrinsically safe wiring. The partitions within the power supply provide
the necessary isolation for the electronics and the wiring, however, extreme
care must be taken to guarantee wires are contained within their appropriate
compartment and cannot contact any of the electronics.

® WARNING: Substitution of components may impair intrinsic safety.

@ Cable must be rated at a minimum of 100°C.

WARNING: Keep cover tightly closed when circuits are live.

©® After disconnecting power supply, wait fifteen minutes before removing
cover.

® No live maintenance.
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Chapter 53

1797-ACNR15 ControlNet Ex Redundant Media
Adapter

Y /%4 47'
G
Hexf,r i

1797-ACNR15

=" Allen Bragye y

REDUNDANT vEDjs

/], oy A ControlNet™Ex
A0 O o ADAPTER

41408

Module Installation Use the redundant media adapter module to connect FLEX Ex modules to the
ControlNet Ex network.

Inputs/Outputs Do not apply any non-intrinsically safe signals to the adapter.
Intrinsica"y Safe For a full list of specifications, refer to ControlNet Ex Redundant Media
.g= . Adapter Installation Instructions, publication 1797-5.14.

Specifications ’

Operational Temperature -20 1o 70°C (-4 to 158°F)

Agency Certification Class | Division 1 Groups A-D T4

Class | Zone 1 AEx ib lIC T4
Certificates FM Certificate Number 3009806
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53-2 1797-ACNR15 ControlNet Ex Redundant Media Adapter

FM Entity Parameters and  FM I/0 Entity Parameters and Requirements

Requirements

Table 2: Flexbus Entity Values Which are Allowed for the Next

FLEX Ex 1/0 Module

Terminals |V, (V) I, (mA) | Groups C. (uF) L, (uH)
Male Bus 5.8 400 A-G 3.0 3.0
Connector

See the General FM Certification Information chapter on page 38-1.
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Chapter 54

Module Installation

Inputs/Outputs

1797-RPA ControlNet Ex Modular Repeater
Adapter and 1797-RPFM Fiber Repeater
Module, Medium Distance

1797-RPA

. T

COMM MODULE ) ™
TTATUS ODuLE (JontrolglE?DEATEE'g
ADAPTER

1797-RPFM

= 7

1797-RPEM

FIBER MODUIE
MEDIUM RANGE

41267

A maximum of two 1797-RPFM modules may be used with one 1797-RPA
adapter.

Do not apply any non-intrinsically safe signals to the adapter or repeater
module.
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54-2 1797-RPA ControlNet Ex Modular Repeater Adapter and 1797-RPFM Fiber Repeater Module, Medium Distance

Intrinsica"y Safe For a full list of specifications, refer to ControlNet Ex Modular Repeater
o - Adapter and Fiber Repeater Module Installation Instructions, publication
Specifications 17975 15,
Operational Temperature -20 to 70°C (-4 to 158°F)
Agency Certification Class I Division 1 Groups A-D T4
Class | Zone 1 AEx ib IIC T4
Certificates FM Certificate Number 3009806

M Ent“y Parameters and See the General FM Certification Information chapter on page 38-1.
Requirements
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Chapter 55

General Installation

1797-BIC Bus Isolator Module and
1797-CEC Flexbus Connector

@ 7-Ce I @ ‘Allen-Bradley ”e;!,;EBE I I

&
"l o
+V -V +V -V
= =
1797-CEC 1797-BIC

42864

The 1797-CEC and -BIC must not be exposed to the environment. These
modules have a protection factor of IP20. These modules shall be installed in
an enclosure meeting the requirements of ANSI/ISA §82.02.01 or other
applicable ordinary location standards.

ATTENTION The 1.797—BIC cannot be used as an associated apparatus
after its FLEX Ex backplane connector has been exposed

to non-intrinsically safe signals.

Make certain that you only connect the FLEX Ex backplane connector to
other intrinsically safe system modules to maintain the integrity of the
intrinsically-safe backplane.

For proper operation, cycle power to the 1797-BIC at the

same time power is cycled to the associated adapter.
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55-2 1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector

1794 1797 1797 17971/0 | 17971/0 |17971)0 — — — — _— 417971/0
Adapter CEC BIC & Base | &Base | &Base & Base
I
24V dc po7v?/7r
ower |
spupp?y supp?y
42754
Diagram 1

Nonhazardous or Hazardous

(Classified) Location

Class |, Zone 2, Group lIC or |

Class I, Division 2, Groups A-D|
P =
|

Nonhazardous or Hazardous
(Classified) Location

Class I, Zone 1, Group IIC or
Class I, Division 1, Groups A-D

-

=

HTE

P e e

Diagram 2

Nonhazardous or Hazardous
(Classified) Location |
Class |, Zone 2, Group IIC or

Class I, Division 2, Groups A-D |
\

42876

Nonhazardous or Hazardous
(Classified) Location

Class I, Zone 1, Group IIC or
Class I, Division 1, Groups A-D

-

. )

|
F

= =

[® =
|y

l

42877

Isolator

Restriction

1797-BIC and -CEC

Maximum of 8 1/0 modules®

@

1/O module capacitance value is cumulative. Ci (total) = Ci (I/O module 1) + Ci

(I/O module 2) + ...Ci (I/O module 8). Ci (total) must be less than 39.67UFE. The
limitation of eight I/O modules pet isolator is a functional limitation. The Ci values

referred to hete are for the female bus connector of the I/O modules and may be
found in the appropriate I/O module block diagram.
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1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector 55-3

Inputs/Outputs

Intrinsically Safe
Specifications

Do not apply any non-intrinsically safe signals to the FLEX Ex backplane
connector.

For a full list of specifications, refer to FLEX Ex Bus Isolator Installation
Instructions, publication 1797-5.13.

1797-BIC Specifications

Output (Intrinsically Safe) Vi < 575Vdc
(16 pin male and female flexbus li < 398.25mA
connector) C, < 3967uF
L, < 210uH
Operational Temperature -20 1o 70°C (-4 to 158°F)
Agency Certification Nonincendive, use for Class |, Division 2

Groups A-D or Class I, Zone 2 Group IIC

Provides intrinsically safe outputs to Class |,
Division 1 Groups A-D or Class I, Zone 1
Group IIC

Certificates FM Certificate Number 3010810

O

1797-CEC Specifications

Operational Temperature -20 1o 70°C (-4 to 158°F)

Agency Certification Nonincendive, use for Class |, Division 2
Groups A-D or Class I, Zone 2 Group IIC

Certificates FM Certificate Number 3010810
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55-4 1797-BIC Bus Isolator Module and 1797-CEC Flexbus Connector

Notes:
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1797-068 10-2, 29-2-29-4, 47-2—
47-4

1797-0E8H 11-2, 30-2-30-4, 48-2—
48-4

1797-PSIN 33-2-33-4, 51-2-51-4
1797-PS2N2 34-2-34-4, 52-2-52-4
CE/CENELEC 1-2

FM 38-3

UL, C-UL 20-2



inputs 19-1, 54-1

1797-ACNR15 16-1, 35-1, 53-1
1797-BCNR 19-1, 37-1
1797-BIC 18-2, 55-3
1797-CEC 18-2, 55-3
1797-IBN16 5-1, 24-1, 42-1
1797-1E8 7-1, 26-1, 44-1
1797-IE8H 8-1, 27-1, 45-1
1797-IE8NF 9-1, 28-1, 46-1
1797-1J2 13-1, 32-1, 50-1
1797-IRT8 12-1, 31-1, 49-1
1797-RPA 17-1, 36-1, 54-1
1797-RPFM 17-1, 36-1, 54-1
1797-TB3 3-2, 22-2, 40-2
1797-TB3S 4-2, 23-2, 41-2

0

outputs

1797-ACNR15 16-1, 35-1, 53-1
1797-BCNR 19-1, 37-1
1797-BIC 18-2, 55-3
1797-CEC 18-2, 55-3
1797-0B4D 6-1, 25-1, 43-1
1797-0E8 10-1, 29-1, 47-1
1797-0E8H 11-1, 30-1, 48-1
1797-PS1E 14-1

1797-PSIN 33-1, 51-1
1797-PS2E2 15-1
1797-PS2N2 34-1, 52-1
1797-RPA 17-1, 36-1, 54-1
1797-RPFM 17-1, 36-1, 54-1

repair 1-3, 2-5, 20-2, 21-6, 38-3

1797-BCNR 19-2, 37-2

S

specifications

1797-ACNR15 16-2, 35-1, 53-1
1797-BCNR 19-2, 37-2
1797-BIC 18-3, 55-3
1797-CEC 18-3

1797-IBN16 5-2, 24-2, 42-2
1797-1E8 7-2, 26-2, 44-2
1797-1E8H 8-2, 27-2, 45-2
1797-IE8NF 9-2, 28-2, 46-2
1797-1J2 13-2, 32-2, 50-2
1797-IRT8 12-2, 31-2, 49-2
1797-0B4D 6-2, 25-2, 43-2
1797-0E8 10-1, 29-2, 47-2
1797-0E8H 11-1, 30-2, 48-2
1797-PS1E 14-2

1797-PSIN 33-2, 51-2
1797-PS2E2 15-2
1797-PS2N2 34-2, 52-2
1797-RPA 17-2, 36-2, 54-2
1797-RPFM 17-2, 36-2, 54-2
1797-TB3 3-3, 22-3, 40-3
1797-TB3S 4-3, 23-3, 41-3
general 2-6

U

UL, C-UL

entity parameters 20-2
installation 20-1
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W

wiring

1797-IBN16 5-2, 24-1, 42-1
1797-1E8 7-2, 26-1, 44-1
1797-IE8H 8-2, 27-1, 45-1
1797-IE8NF 9-2, 28-1, 46-1
1797-1J2 13-2, 32-1, 50-1
1797-IRT8 12-2, 31-2, 49-1
1797-0B4D 6-1, 25-1
1797-0B4D

1797-0E8 10-1, 29-1, 47-1
1797-0E8H 11-1, 30-1, 48-1
1797-PS1E 14-2

1797-PSIN 33-1, 51-1
1797-PS2E2 15-2
1797-PS2N2 34-1, 52-1
1797-TB3 3-2, 22-2, 40-2
1797-TB3S 4-2, 23-2, 41-2

Z

zone 1 1-2, 2-5, 20-2, 21-5, 38-2

1797-PS1E 14-1
1797-PS1N 33-1, 51-1
1797-PS2E2 15-1
1797-PS2N2 34-1, 52-1
1797-TB3 22-1, 40-1
1797-TB3S 23-1, 41-1
zone 22 1-2, 2-5
1797-PS1E 14-1
1797-PS2E2 15-1



Notes:
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