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Symbol Definitions

The following table lists those symbols that may be used in this document and on the product to denote certain
conditions.

Symbol Definition

A This DANGER symbol indicates an imminently hazardous situation, which,
DANGER if not avoided, will result in death or serious injury.

This WARNING symbol indicates a potentially hazardous situation, which, if
A WARNING  not avoided, could result in death or serious injury.

This CAUTION symbol may be present on Control Product instrumentation

A\ CAUTION  and literature. If present on a product, the user must consult the
appropriate part of the accompanying product literature for more
information.

This CAUTION symbol indicates a potentially hazardous situation, which, if
CAUTION not avoided, may result in property damage.

WARNING

A PERSONAL INJURY: Risk of electrical shock. This symbol warns the user of a
potential shock hazard where HAZARDOUS LIVE voltages greater than 30 Vrms,
42.4 Vpeak, or 60 Vdc may be accessible. Failure to comply with these
instructions could result in death or serious injury.

ATTENTION, Electrostatic Discharge (ESD) hazards. Observe precautions for
handling electrostatic sensitive devices

CAUTION, HOT SURFACE: This symbol warns the user of potential hot surfaces
which should be handled with appropriate caution.

Protective Earth (PE) terminal. Provided for connection of the protective earth
(green or green/yellow) supply system conductor.

Functional earth terminal. Used for non-safety purposes such as noise immunity
improvement. NOTE: This connection shall be bonded to protective earth at the
source of supply in accordance with national and local electrical code requirements.

Earth Ground. Functional earth connection. NOTE: This connection shall be bonded
to Protective earth at the source of supply in accordance with national and local
electrical code requirements.

Chassis Ground. Identifies a connection to the chassis or frame of the equipment
shall be bonded to Protective Earth at the source of supply in accordance with
national and local electrical code requirements.
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Introduction - Purpose

Purpose

Introduction

This publication describes the installation, operation, and maintenance of the HoneywellHG&&XController.
This publication includes the following sections.

Chapter Title Page Content

Introduction 1 Model numbers, how to verify component compatibility, function description of
components, feature summary.

Components and 17 Functional features and physical characteristics of the system and of each major

Architecture component of the HC900 Process Controller. Networking components and
methods of interconnection.

Pre-Installation 44 Pre-planning considerations and procedural guidelines for planning an installation.

Planning

Rack Installation 65 Procedures for installing the major components of the system: controller rack, 1/0
expansion racks, and communication interconnections.

I/0O Module 78 Procedures for installing I/O modules in the controller rack and 1/0 expansion

Installation and racks, and for wiring field devices to the terminal block associated with each

Wiring I/0O module.

Communications 127 Guidelines for installing RS-232, RS-485 to USB cable, RS-485, and Ethernet

Installation cabling and associated components.

Operating 155 Characteristics of the HC900 Process Controller as they relate to configuration of

Characteristics a control strategy, and to operation of an installed and running system.

Redundant 165 Characteristics of redundant operation.

Operating

Characteristics

Diagnostics and 173 Mechanisms that detect and react to faults in the operation of HC900 Process

Troubleshooting Controller hardware and/or software components.

Analog Calibration 191 Hardware configuration required for calibrating Al and AO modules from the
configuration software.

Removal and 196 Guidelines for replacing system components; includes Cautions and Warnings as

Replacement applicable.

Procedures

Specifications 206 Details of HC900 Process Controller design and functioning.

Appendix - 217 The Remote Termination Panel (RTP) provides an easy way to connect the

Installation of HC900 controller to the field wiring. The RTP integrates some of the typical

Remote externally connected components, reducing wiring and setup time. It also

Termination Panels
(RTPs)

minimizes the need for multiple wires under a single screw connection by
expanding the connectivity of the shared terminals of the 1/0O modules.
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Model Selection Guide

Legacy System

Description Model number SIL Compatible*
Racks
4 1/0 Slot Rack 900R04 i 0001 No
8 1/0 Slot Rack 900R08 7 0101 No
12 1/O Slot Rack 900R127 0101 No
8 Slot Rack -Red. Power 900R0O8R i 0101 No
12 Slot Rack - Red. Power 900R12R T 0101 No
Redundant CPU Rack 900RRO T 0001 No
Controllers
Controller C50 CPU 900C52 1 02XX-00 No
Controller C30 CPU 900C321 02XX-00 No
Controller C70 CPU 900C721 01XX-00 No
Controller C70R CPU 900C72R i 01XX-44 No
Redundancy switch module 900RSM i 0001 No
I/O Scanner - 2 Port (1 per I/O rack) 900C73R i 01XX-44 No
I/O Scanner (for remote rack) 900C53 1 02XX-00 No
Redundant Power Status Module 900PSM i 0001 No
Power Supplies
120/240VAC, 60W 900P01 7 0001 No
120/240VAC, 28W 900P02 7 0001 No
+24VDC 900P24 7 0001 NA
I/O Modules
Analog Input (8 channel) 900A01 7 0102 No
High Level Analog Input (16 channel) 900A16 7 0001 No
Analog Output, 0 to 20mA, (4 channel) 900B01 7 0201 No
Analog Output, 0 to 20mA, (8 channel) 900B08 i 0001 No
Analog Output, 0 to 20mA, (16 channel) 900B16 i 0001 No
Digital Input, Contact type, (16 channel) 900G017 0102 No
Digital Input, 24VDC (16 channel) 900G02 7 0102 No
Digital Input, 24VDC (32 channel) 900G3271 0001 No
Digital Input, 120/240 VAC, (16 channel) 900G03 7 0102 No
Digital Input, 120/240VAC, 125VDC (16ch-Iso) 900G04 i 0001 No
Digital Output, Relays ( 8 channel) 900HO01 7 0102 No
Digital Output, 24VDC (16 channel) 900H02 7 0102 No
Digital Output, 24VDC (32 channel) 900H32 7 0001 No
Digital Output, 120/240 VAC (8 channel) 900HO03 7 0102 No
Pulse/Frequency/Quadrature 900KO01 i 0101 NA

*Reference only i For the latest Hardware and firmware revision numbers can be found at:
https://www.honeywellprocess.com/libraryigpport/Public/Downloads/HC9G0

SafetyControllerModulesRevisions.zip
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Description Model number SIL Compatible*
I/O Components

Low VoltageTerminal Block (Euro style) 900TEK i 0001 No
Low VoltageTerminal Block (Barrier Style) 900TBK i 0001 No
High VoltageTerminal Block (Euro style) 900TER T 0001 No
High Voltage Terminal Block (Barrier Style) 900TBR 7 0001 No
High Density Terminal Block 900TCK 7 0001 No
I/O Components

Analog Input Remote Terminal Panel (RTP) 900RTA T LOO1 NA
Relay Output Remote Terminal Panel (RTP) 900RTR T HO01 NA
DI, DO, AO Remote Terminal Panel (RTP) 900RTS i 0001 NA
Low Voltage RTP Cable (1.0M, 3.28ft.) 900RTC T LO10 NA
Low Voltage RTP Cable (2.5M, 8.2ft.) 900RTC i LO25 NA
Low Voltage RTP Cable (5.0M, 16.4ft.) 900RTC i LO50 NA
High Voltage RTP Cable (1.0M, 3.28ft.) 900RTC i HO10 NA
High Voltage RTP Cable (2.5M, 8.2ft.) 900RTC i H025 NA
High Voltage RTP Cable (5.0M, 16.4ft.) 900RTC i HO50 NA
High Density RTP Cable (1.0M, 3.28ft.) 900RTC i 3210 NA
High Density RTP Cable (2.5M, 8.2ft.) 900RTC i 3225 NA
High Density RTP Cable (5M, 16.41t.) 900RTC-3250 NA
Filler Block Terminal Cover 900TNF i 0001 NA
Shield Terminal Strip (package of 2) 900TSS T 0001 NA
Terminal board jumpers (10, two pos jumpers) 900J02 7 0001 No
Terminal board jumpers (10, ten pos.jumpers) 900J10 1 0001 No
Manuals

Full Document set on CD 900ME1 i 00XX-XX NA
Software

HC Designer Config. Software CD 900WO01 i 00XX-XX NA
HC Utilities Software/Documentation CD 900W02 i 00XX-XX NA
Kits & Accessories

Redundant Power, Rack Extension Kit 900RPE T 0001 NA
Spare 1/O Label Kit 514522621 501 NA
Replacement Battery Kit 51500638 1 501 NA
Ethernet Cable (10 feet) 5145143271 010 NA
Ethernet Cable (20 feet) 514514321 020 NA
Ethernet Cross-over Cable (20 feet) 514519961 020 NA
Null Modem Cable 514047557 501 NA
Null Modem Cable used with 900C70R 500048207 501 NA
250 ohm Shunt Resistor Kit ( (8/pkg.) 512059951 501 NA
Ethernet Switching Hub (8 Ports) 500089301 001 NA
24 VDC Power Supply 514520417 501 NA

*Reference only 1 For the latest Hardware and firmware revision numbers can be found at:
https://www.honeywellprocessom/library/support/Public/Downloads/HC900

SafetyControllerModulesRevisions.zip
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Operator Interface
Description Model number
900 Control Station 100 Scr {900CS107 xx
900 Control Station 150 scr |900CS157i xx
Station Designer Software 900SDS i 12-44-00
Ol Accessories & Kits
CompactFlash Memory Module 50040636 1 002
USB Programming Cable 50038817 1 001
100 Screen Protective Fil ms (500388167 501
100 Replacement Backlight 50038818 1 501
100 Replacement Touch Scr een500388207i 501
100 Mounting plate adapter f|5003911871 501
24 VDC Power Supply for 100 |514520417 501
900 Control Station User Manual (paper) 51-52-25-148
150 Screen Pro)ective Fil ms |500388161 502
24VvDC Power Supply for 150 5004709871 001
GSM/GPRS Cellular Modem Kit 50047099 i 501
New Non-SIL System
Description Model number SIL Compatible*

Controllers

Controller C30 CPU 900C301 0360-00 No
Controller C50 CPU 900C501 0360-00 No
Controller C70 CPU 900C701 0360-00 No
Controller C75 CPU 900C75 1 0360-00 No
I/O Scanner i 2 Port (1 per I/O rack) 900S75 7 0360-00 No
I/O Scanner i 1 Port (1 per I/O rack) 900S50 i 0360-00 No
Power Supplies

120/240 VAC. 60W 900P01-0101 No
120/240 VAC, 28 W 900P02-0101 No
24 VDC, 60 W 900P24-0101 No

*Reference only 1 For the latest Hardware and firmware revision numbers can be found at:
https://www.honeywellprocess.com/librangupport/Public/Downloads/HC960

SafetyControllerModulesRevisions.zip
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SIL System
Description Model Number SIL Compatible *
Racks
4 1/0O Slot Rack 900R04 i 0200 Yes
8 I/0 Slot Rack 900R08 1 0200 Yes
12 1/0 Slot Rack 900R12 7 0200 Yes
8 Slot Rack -Red. Power 900R08R i 0200 Yes
12 Slot Rack - Red. Power 900R12R i 0200 Yes
Redundant CPU Rack 900RRO T 0101 Yes
Controllers
Controller C30 CPU i SIL 900C30S 7 0360-00 Yes
Controller C50 CPUi SIL 900C50S 7 0360-00 Yes
Controller C70 CPU i SIL 900C70S 1 0360-00 Yes
Controller C75 CPU i SIL 900C75S 1 0360-00 Yes
I/O Scanner i 1 Port (1 per I/O rack) - SIL 900S50S i 0360-00 Yes
I/O Scanner i 2 Port (1 per I/O rack) - SIL 900S75S i 0360-00 Yes
Documentation
Full Document seton CD i SIL 900ME1S i 0060-00 Yes
Full document set, SIL hard copy i 900ME2S i 0060-00 Yes
English
I/O Modules
Analog Input 900A01-0202 Yes
(8 channel)
Analog Input Hi level (16channel) 900A16-0101 Yes
Analog Output, 0 to 20mA, (4 channel) 900B01-0301 Yes
Analog Output, 0 to 20mA, (8 channel) 900B08-0202 Yes
Analog Output, 0 to 20mA, (16 channel) 900B16-0202 Yes
Digital Input, Contact type, (16 channel) 900G01-0202 Yes
Digital Input, 24VDC 900G02-0202 Yes
(16 channel)
Digital Input, 120/240 VAC, (16 channel) 900G03-0202 Yes
Digital In, 120/240 VAC, 125VDC 900G04-0101 Yes
(16 channel-Isolated)
Digital Input, 24VDC 900G32-0101 Yes
(32 channel)
Digital Output, Relays 900H01-0202 Yes
(8 channel)
Digital Output, 24VDC 900H02-0202 Yes
(16 channel)
Digital Output, 120/240 VAC (8 channel) 900H03-0202 Yes
Digital Output, 24VDC (32 channel) 900H32-0102 Yes
Pulse/Freq/Quad (4chan, 1Quad) 900K01-0201 May be used in Safety systems on
the Process Worksheet ONLY.
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Low VoltageTerminal Block (Euro style) 900TEK-0101 Yes
Low VoltageTerminal Block (Barrier style) 900TBK-0101 Yes
High VoltageTerminal Block (Euro style) 900TER-0101 Yes
High VoltageTerminal Block (Barrier style) 900TBR-0101 Yes
High Density Terminal Block (Euro style) 900TCK-0101 Yes
Filler Block Terminal Cover 900TNF-0101 Yes
Analog Input Remote Terminal Panel 900RTA-LOO1 No
(RTP)
Relay Output Remote Terminal Panel 900RTR-HO001 No
(RTP)
DI, DO, AO Remote Terminal Panel (RTP) 900RTS-0001 No
Power Supplies
120/240 VAC. 60W 900P01-0201 Yes
120/240 VAC, 28 W 900P02-0201 Yes
Redundant Power status module 900PSM-0101 Yes
Redundant Switch module 900RSM-0101 Yes

*Reference only 1 For the latest Hardware and firmware revision numbers can be found at:
https://www.honeywellprocess.com/library/support/Public/Downloads/HC900

SafetyControllerModulesRevisions.zip

Conventions

Throughout this guide, where the téxl. e g a c y

1

Legacy systems Model Numbers
900C511 00XX-00
900C521 00XX-00
900C31i 00XX-00
900C32i 00XX-00
900C71i 00XX-00
900C72' 00XX-00
900C71Ri 0000-XX
900C72Ri 0000-XX
900RSMi 0001
900C73Ri 0000-XX
900C53i 00XX-00

isugesl theefatievingmodel numbesare applicable
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Throughouthis guide, wher¢he texti Ne w s yissusee thesfalowing model numbsiare applicable.

Note: Model number chang®00*xx where if *= C designates Controller modul@@rS designates Scanner
module

1 New System (SIL and Non SIL Model Numbers)
900C3-036000
900C500360-:00
900C7060360:00
900C75036000
900575036000
9005560360300
900C30S- 036000
900C50S- 036000
900C70S- 036000
900C75%0360-00
900S50S 036000
900S7580360:00

*Reference only i For the latest Hardware and firmware revision numbers can be found at:
https://www.honeywellprocess.com/library/support/Public/Downloads/HC900

SafetyControllerModulesRevisions.zip
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ATTENTION

For the Legacy systems, it is specifically mentioned in the guide wherever applicable. The other
text is applicable to the new HC900 system. Modems are not qualified with the new HC900
system.

Checking HC900 Model Numbers for Compatibility

ATTENTION

Be sure to check your model numbers for compatibility before installation. For a HC900 system to
be fully compatible, all components must have matching model numbers.

Each component 86s model ixX¥WbZE. For éxampla,aHCI00 GPU ¥ ROOXARBOX
40. For redundant CPU systems, component model numbers ZZ numbers must match-redundant CPU
systems, component model numbers YY numbers must match. See examples below.

Example of a compatible redundaysstem

Component Model Number XXXXXXX-XXYY-ZZ
HC900 CPU 900C71R-0000-40
Scanner 2 900C73R-0000-40
HC Designer Software 900W01-0040-40
Manuals CD 900ME1-0040-40

Example of a compatible nenedundant system

Component Model Number XXXXXX-XXYY-ZZ
HC900 CPU 900C51-0040-00
Scanner 1 900C53-0040-00
HC Designer Software 900W01-0040-40
Manuals CD 900ME1-0040-40
8 HC900 Process & Safety Controller User and Installation Manual Revision 6
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Functional Description

All Controllers

The Honeywell HC90®rocessControlleris an integrated loop and logiontroller that is designed specifically for
smalland mediurrscale unit operations

It comprises a set of hardware and software modules that can be assembled to satisfy any of a broad range of process
control applications. The HCO9M®roces<ontroller ca consist of a single rack, as indicatedrigurel, or can be

can be networked with other controllers via Ethernet links to expand the dimensions of control over a wider range of
unit processes, as indicatedrigure?2.

Although the HC900 E1/E2 ports provide protection against Cgbeurity/DOS type attacks, additional protection

is required for safety applications using a firewall device configured to prevent unamhtr@ksages into the

controller. Please refer thernet Devices/Congdations Section in this manuat further information. The

figures in this manual assume the firewall is installed properly above the controller's Ethernet connection(s) E1 and
E2.
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Figure 17 Small HC900 Controller Configuration
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Qualified
Ethernet Switch

Figure 27 Expanded HC900 Controller Configuration (C50/C70 CPU only)

The HC900 Controller design enables users and OEMs who are adept in sysjeatiomtéo assemble a system

that fits a broad range of requirements. Any configuration can be readily modified or expanded as requirements
dictate. In initial configuration and in subsequent modifications, the HC900 Controller affords an optimum balance
of performance and economy.

Configurations such as those showifrigurel and inFigure2, as well as many variations, can be assembled from
modular components. Many tife components are available from Honeywell, and some are available from third
party suppliers. These modular components are available in any quantity and mix that make the most sense for a
given application.

As indicated irFigure3, the HC900 Controller includes provisions for communication via Ethernet with host
systems such as the HoneywekperionHMI and other HMI software that supports Ethernet Modbus/TCP
protocol. Also, the communication structure of th@390 Controller enables remote placement of input/output
components, allowing significant economies in cabling and wiring.
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Redundancy

\ Experion or 37
party SCADA

900 Control ""' i o
Station \ et Redundant HC900
Remote
_ Expansion
Qualified Ethernet Racks

un-managed Switches

Redundant!|O
Communications

Figure 31 Single process with redundancies
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i Redundant CPUs - Redundancy is provided by two C75 CPUs operating in a controller rack; this rack has no
I/0. A Redundancy switch module (RSM) sits between the CPUs.

¢ Redundant CPU Power - Two power supplies, PO1 and P02 one for each C75 CPU. Model nhumbers are 900P01-
0101, 900P01-0201, 900P02-0101, 900P02-0201

£ Redundant CPU-I/O connection i Each CPU has its own 100 base-T Ethernet physical communication link with
one or more racks of 1/0. Multiple 1/0 racks require Ethernet switches.

O |/Oracks i 5 racks shown, top to bottom: 4-slot w/1 power supply, 8-slot w/1 power supply, 12-slot w/1 power
supply, 8-slot w/redundant power supplies, 12-slot w/redundant power supplies. A Power Status Module (PSM) is
required with redundant power supplies. High and low capacity power supplies are available.

¥ Dual Networks for Host communications - Dual Networks for Host communications are provided on the C75 CPU.
Both network ports are continuously active on the Lead controller. The network ports on the Reserve CPU are not
available for external communications. Experion HS and the 900 Control Station (15 inch model) support Dual
Ethernet communications and automatically transfer communications to the opposite E1/E2 port during a network
failure. Connections to these ports are to be considered part of the control network layer and as such care must be
taken to reduce exposure to uncontrolled/ unknown network communications. A properly configured firewall such as
the MOXA EDR-810 is recommended to help mitigate the exposure.

: Scanner 2 module i has 2 ports, one for each CPU connection to I/0. This 10 network between the controllers

and scanners is considered proprietary with no other Ethernet traffic.
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Feature Summary

Hardware
1 Modular rack structure; components are ordered individually as needed

1 CPU with EtherneandisolatedRS485communications
1 Easy to assemble, modify, and expand
1

C30 and C30S controllers provide 1bt® connections while C50/C7énd C50S/C70&ontrollers provide for
remote input/output rack connections over a private Ethdimetd network

1 Parallel processinga microprocessor in each I/O module performs signal processing, to preserve update rates

1 Power supplies provide power to CPU tk and Scanner /O rask

Redundancy

1 RedundanC75CPU

1 Redundancy Switch Module (RSM)equired between redundant CPUs

1 Redundant Power Supplyprovides redundant power &amy CPU rack or Scanner2 I/O rack
1

Power Statuslodule (PSM)i required when using a second power supply in Scanner2 I/O rack

Communications

All CPUs (except where noted):
1 Serial Ports:

Legacy
A Two serial ports, configurable for RE32 orgalvanically isolatedRS-485 communications.

ARS232 port can be ed for link to PC for 900 Designer configuration tool (up to 50ft/12.7 Meters)
or via modem. Also can be configured for Modbus RTU, master or slave.

ARS 485 port used for 2 wire link to legacy operator interface (ELN protocol) or can be configured
for Modbus RTU, master or slave communications (up to 2000 Ft /600 Meters).

New Controllers
A Two isolatedRS 485 communications ports
A USB to RS485 cable must be obtained to support link to PC for 900 Designer configuration tool

A Can be configured for Modbi&TU, master or slave communications (up to 2000 Ft /600 Meters)

Revision 6 HC900 Process & Safety Controller User and Installation Manual 13
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Introduction

Ethernet 10/100 Bast connection:
A Port(s) configured to Auto Negotiatedefault to half duplex

A C30'C30S controller up to 5 PC hosts via Modbus/TCP protocol./C505 C70C70Sand
C70RLegacy and C7&75S(new model) support up to 10 PC hosts via Modbus/TCP protocol.

A Peerto Peer (UDP) communication with up to 32 other HC900 Controllers.

A C70C70Sand C70R Legacy and C75/CFfhew model) have 2 Ethernet ports for connection to
up to 10 Z hosts. They also support Modbus/TCP Initiator function over both ports and
automatically switch between ports to maintain Peer to Peer communications with other
C70C70S or C7OR/C785C75Sredundant CPUs.

Private Ethernet 100 base T connection to I/O egiparracks: (except C30 and C30S CPU)
A Direct connection to each C70R Legacy and/C75S(new model) CPU.

For more information

For complete feature summary and specificationsSpeegificationson page206.
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Components and Architecture - Overview

Components and Architecture

Overview

This section provides a description of each of the major components that can be included in an HC900 Controller
physical configuration, and indicates some of the methods by which they cambiaed.

Components

The Honeywell HC90®rocessController includes a set of hardware modules that can be combined and configured
as required for a wide range of small to medium process control applications.

Some of the modules are required in all camfggions. Others are optional; they are selected as appropriate to
provide optional functions and/or to "size" the system, either in initial planning, or in modifying and/or expanding
the system to meet changing requirements.

An HC900 Controller configuteon with multiple controllers is illustrated frigure4.

This illustration includes kemumbers that identify components that are describ@alie2

CAUTION

Communications lockout is possible in high network traffic conditions.

Extraneous traffic is possible when sharing bandwidth with other devices. We recommend putting the
controller on a private network segment. Failure to do so could, in high traffic cases, result in
communications lockout requiring the controller to be power-cycled.
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Figure 41 Configuration with Multiple Controllers

Expansion I/O

: @ Expansion /O

CAUTION

The HC900-expansion I/O link is a private network and the switch used for the interconnection of the
HC900 Processor and Scanners must not be connected to any other LAN or WAN. Likewise, no devices
other than the HC900 components should be connected to the 1/O link Switch. Failure to comply will
cause communication failures on the 1/O link causing 1/0O modules to go in and out of their failsafe
settings.
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Table 11 Descriptions of Major Components (Figure 4)

Key No. Component Description Source
Name

1 Controller Includes: Rack, Power Supply, Controller Module, and | Honeywell
(Local) Rack I/0O modules

2 1/0O Expansion (Optional) Includes: Rack, Power Supply, Scanner Honeywell
Rack Module, and I/O modules
(C50/C70 CPU
only)

3 Control Station 900 Control Station operator interface communicates Honeywell

via Ethernet or galvanically isolated RS-485 serial link

4 PC 1 For legacy system- The PC configuration tool PC is from third-party
Configuration connects from the RS-232 serial port of the supplier. Configuration
Tool (Serial Controller Module to a serial port on the PC software is from
connection ] ) Honeywell. RS-485 to
option) f For new system i The PC Configuration tool USB converter is a third

connects from the galvanically isolated RS-485 port | party device available
of the Controller Module using an external from Honeywell.
Honeywell qualified RS-485 to USB converter.

5 HMI (Human- (Optional) PC link to Ethernet network, which may PC is from third-party
Machine include other HMIs, other HC900 ContrO”erS, and Supp“er_ HMI software is
Interface) other networks (including Internet). available from Honeywell

Typically includes HMI operating software. (Experion HS or
May also include Designer Software (configuration tool tiri)rzc_:)/;igi?pfg"g?m
and utility software). ’

6 Qualified un- Enables connection of the private Ethernet 100Base-T | Qualified third party
managed port on a Controller Module to the Scanner modules devices available from
Ethernet on 2, 3, or 11 I/0O Expansion racks. (C50/C70 CPU Honeywell
100Base-T only) (If a single 1/0O expansion rack is connected
Switch directly to a Controller Module, the Switch is not

required.)

6a Ethernet Enables inter-connection of several 10/100Base-T Third-party suppliers.
10/100Base-T Ethernet devices in an Ethernet network. Devices
Switch or include other HC900 Controllers, HMIs, and can also
Router/Firewall include routers, servers, and other devices in wider

networks.
7 Ethernet CATS5 shielded cable Connects I/O expansion racks Third-party suppliers or
(C50/C70 CPU only) to controllers Honeywell
and/or to 10/100baseT Ethernet
switches.(3.040r%.68m)
Fiber Optics Cable Connects I/O expansion racks
(C50/C70 CPU only) to controllers
with fiber switch.

8 Ethernet CAT5 Connects devices in Ethernet Open Connectivity Third-party suppliers or

shielded cable network to 900 Control Stations and PC SCADA Honeywell
applications.
Revision 6 HC900 Process & Safety Controller User and Installation Manual
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10 Serial Interface For legacy system,Nul | modem c abl e| Third-party suppliers or
Cable (15.24m) (PC modem cable if used with Modems.) Honeywell

For new system, RS-485 to USB converter connects
galvanically isolated RS-485 port to USB port.

Redundant components

AR T

Figure 57 Redundant Configuration with multiple I/O racks

CAUTION
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The HC900-expansion I/O link is a private network and the switch used for the interconnection of the
HC900 Processor and Scanners must not be connected to any other LAN or WAN. Likewise, no devices
other than the HC900 components should be connected to the I/O link Switch. Failure to comply will

cause communication failures on the 1/O link causing I/O modules to go in and out of their failsafe
settings.
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Table 21 Descriptions of Major Redundancy Components

Key No. Component Description Source
Name
1 Controller Includes: Rack, 2 Power Supplies, 2 C75 Honeywell
(Local) Rack | Controllers, 1 Redundancy Switch Module (RSM)
2 1/0 Expansion | Includes: 1 Scanner 2 module, 1 Power Supply, and | Honeywell
Rack up to 4, 8, or 12 1/0 modules. Optional second
Power Supply and Power Status Module (PSM) on
8- and 12-slot I/O racks.
3 Control Station | 900 Control Station operator interface Honeywell
communicates via Ethernet or RS-485 serial link
4 PC 1 For legacy system- The PC configuration tool PC is from third-party
Configuration connects from the RS-232 serial port of the supplier. Configuration
Tool (Serial Controller Module to a serial port on the PC software is from
Interface ] ) Honeywell. RS-485 to
option) 1 For new system i The PC Configuration tool USB converter is a third
connects from the galvanically isolated RS-485 party device available
port of the Controller Module using an external from Honeywell.
Honeywell qualified RS-485 to USB converter.
5 HMI (Human- | (Optional) PC link to Ethernet network, which may PC is from third-party
Machine include other HMIs, other HC900 Controllers, and supplier.
Interface) other networks (including Internet). ]
HMI software is
Typically includes HMI operating software. available from
Honeywell (Experion
May also include Designer Software (configuration | Hs or SpecView32) or
tool and utility software). from third-party
supplier.
6 Qualifies un- | Required if using 2 or more /O Expansion racks. Qualified third party
managed Provides connection of the I/0O Ethernet 100Base-T | devices available from
Ethernet port on a Controller Module to the Scanner Honeywell
100Base-T modules. Switch not required for connection to a
Switch single 1/O rack.
6a Ethernet Enables inter-connection of several 10/100Base-T Honeywell or third-party
10/100Base-T | Ethernet devices in an Ethernet network. Devices suppliers.
Switch or include other HC900 Controllers, HMIs, and can
Router/Firewall | also include routers, servers, and other devices in
wider networks. Use of a properly configured firewall
provides a more robust network limiting exposure to
uncontrolled network traffic.
7 Ethernet CAT5 | Connects I/O expansion racks to controllers and/or | Third-party suppliers or
shielded cable |to 10/100baseT Ethernet switches. It also connects | Honeywell
to 900 Control Stations and PC SCADA software
applications.
9 RS-232 For | egacy system, Nul I Third-party suppliers or

(15.24m) (PC modem cable if used with Modems.)

For new systems, RS-485 to USB converter,
connects galvanically isolated RS-485 port to USB
port.

Honeywell
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Note: The HC900 is equipped with an Ethernet port as a standard feature (two Ethernet ports on the C70
& C75 CPU). These ports can function simultaneously as slave and master communications ports.

The dual Ethernet ports (C70 & C75 C P U 6 s )be aorigured for redundant operation to a host.

If the host device does not have the inherent capability to recognize a network failover, the

Honeywell HWIOPC Server would be used to perform this functionality.

The dual Ethernet ports will not operate in a redundant configuration through a gateway to a
Host / server on another subnet. While both the E1 & E2 Ethernet can be configured with a default
Gateway address, only the E1 port will actually communicate across a gateway to another subnet

Hardware Components

This section contains general descriptions of each of the major components of the HC900 system.
For environmental specifications, refer to the section ofiiatallation Planning.

HC900 Controller Rack

An HC900 Controlle ("local rack") is showrin the following figure As indicated in this figure, the Controller Rack
includes:

Rack, available in-8-, or 12slot versions

Power Supply

Controller Module

Grounding bars (for 1/0O wiring; optional)

InputOutput modules.

o o~ 0w DN PF

1/0 Terminal Blocks

Figure 61 Controller Rack Components
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HC900 Redundant Controller Rack
A HC900 Redundarontroller is sown inthe following figure

1.

2
3.
4

Rack

Redundancy Switch Module (RSM)nterface between Lead/Reserve controllers.

Lead/Reserve controllers. Tvid7/5C P U s

Two 900PQ@-xxxx or 9MP@-xxxx Power Supplies

'<

§
EE

A
\V

/A
itV

@:4

Figure 71 Redundant Controller Rack Components

desi-dvatéaefHEPURICPHL ) .
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I/O Expansion Rack

I/O expansion ("remote") racks, shownFigure8, are availabléo accommodatadditional input/output modules,
and/or to enable location of I/O modules close to the process and remote from the contral@&/€a5S all I/O
is in a rack or racks separate from the controller rack.

Scanner type must match controller type. i.@anegle S58 may only be used with C)or C7(. S50%amot be
used with a C50 or C70.

An I/O expansion rack includes:

1.Rack, available in-48-, or 12slot versions

2.Power Supply

3.Scanner 1 ModuleS50/S50% (shown) or Scanner 2 Modul875S759

4.Grounding bars (for 1/0 wiring; optionalequired for
safety applications

5.Input/Output modules

6.1/0 Terminal Blocks

7.Power Status Modul@®SM)
(reqgbéd i f using Reserve |

8.Reserve Power Supp(gptiona). Available in 8 or 12
slot racks.

Figure 81 1/0 Expansion Rack Components
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Rack Options

Racksare available in 4lot, 8slot, and 12Slot versions. Racks are interchangedimtween the Controller rack
and an I/O expansion rack, and all three versions shotheifollowing figureare available for either purpose.

8 and 12 slot I/O racks can be modified with additional slots for optional Reserve Power &pplgwer Status

Module.

Note: You can install redundant power on g&hgr 12 slot/O rack.

:4 IfO Slots  (900R04)

1
]
8 1/0 Slots |
]
]

@or«mm

(PP ) IS ——
il N N EPNGE——

12 1O Slots
‘ (900R12)

A A
! I L Scanner Module Slot (575 shown)
i ‘e----------Power Supply Slot
&

====mee== Power Status Module
(req'd if using Reserve Power Supply)

burmne Optional Reserve Power Supply

Power C75
Supply CPU

Figure 91 Rack Options
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Power Supply

The P01 Power Supplghown inFigure 10, provides 5vdc and 24 Vdc to the backplane connectors in the local and
remote racks. Power Supplyusedin eachController Rack, I/O expansion racks and for all rack versiorssaf4

8-slot, and 12Slot).

The lower capaty P02 power supply is availabler reduced I/O applications and for Redund@antrollerrack

power.

P24 power supply provides 5VDC and 24VDC to satisfy the power requirements of a single controller with 1/0O, a
Remote 1/O rack or a Redund&@@if5CPU. The 60 watt capacity requires minimal-aging of the available HC900

I/0 modules.

A tool-secured door covers the voltage connections. An internalapiaceable fuse limits supply current under

certain fault conditions.

Each power supply includes axtérnal 5.6amp fuse that
is not fieldreplaceable. (An external fuse may be added
by the user. See pag®é)

Items shown with key numbers:

1. Voltage test points (PO1model only)
2. AC/DC Input teminal block

3. Wiring label
4

. Grounding lugReference; lug is not part of Power
Supply; it is staked to bottom of Rack.)

@

WARNING

SHOCK HAZARD:
MORE THAN ONE SWITCH
MAY BE REQUIRED TO
DE-ENERGIZE UNIT

24V 5V GND

"""

* AC INPUT

Figure 107 Power Supply
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Power Status Module (PSM)

The Power Status Module (PSkBigurell) sits between redundant power supplies on th
I/O rack (see pad@®). It is a status module fdmoth power supplies and indicates which arg
in use, PSL (left) or PS2 (right) or both (typical).

When the status indicator feither or both of the power supplies is lit, iréporting that the
status of the associatpdwer supplyis good and that the tauts are withirspecified

limits. When the status is off, either the power supply is off or the voltages are out of
tolerance.

PSM

Power

<>

PS-1 PSs-2

\_/

Figure 111 Power Status Module (PSM)
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Controller Module

C30 and C303C50and C50$C70and C70SC75and C753Controllers share the same features, with exceptions
noted.

1 CPU model number (C38nd C30$SC50and C50S C70and C70SC75and C75%

2 Lithium battery(battery tray) which is readily accessible for fieldpacementBattery trayon
Controllers C30/C30S, C50/C50S, C70/C70S, and C75/C75S

3 Serial Interface Ports

For legacy systemsyb serial ports, S1 and S2, each configurable a2 3%r RS485provides
interfaces to a P(xternal modem, Modbus devices or Operator Interfaces.

For new systemswo galvanically isolatedR S-485 serialports, S1 and S@rovideinterfaces to PC
using R$485 tousbcable. External modem or Mdbus devicemay beinterfaced using R885 to
RS232 converterRS485 interfaces to P@ontrol Stationsr Modbus devices/host.

4 EthernetLED status indicators
for communications functions

5 Connection to 1/0O port of
Scanner Module.
C50/C50S/C70C70S
C75/C75Sonly

6 Second EtherndE?2) Host
Connection to PC applications
or peer HC900 controllers.
C70/C70S/C78C75Sonly

7 First Etherne{E1) Host
Connection to PC applications
or peer HC90 controllers

8 LED status/diagnostic indicato
for serial port S2 (left)

9 LED status/diagnostic indicato
for serial port S1 (right)

10 | LED status/diagnostic indicato|
for controller module

11 | Mode switch (Pgm, Run/Pgm,
Run). Not present on
C75C75S see RSM

Figure 121 Controller Module

Redundant controller rack contains t®@5 or C75SsLeft CPU is designated CRM, right CPU is CPUB; either
CPU can be Lead.
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Redundancy Switch Module (C75/C75S only)

The Redundancy Switch Modu(RSM) is shown ifrigure 13, —

It sits betweerC75C75Scontrollersin the redundant controlleack. Left Controller i Pun  CPuB
designated ; Lead
ACRAJO; right CoRtooFéatruises AICRAUI ude: \\@b

]

1. Lead/Reserve controlletatus indicators. Reserve

<>

2. Keyed switch for manual changes to controller mantee facilitate a Manual Fail R R
Over. Pgm lFaiII

\ Pf"" L Over

Figure 137 Redundancy Switch Module

Scanner 1 Module (S50/S50S only) 1PORT o @

900S®, Sannerl module is shown indure 14

It sits in the 1/O rack and provides the link betweendtetrollerand
remote 1/O. Eatures at the front of the module include: ®(_

1. LED statw/diagnosticsndicator for scanner functions. % E&o : : :
2. One privateEthernet 10/100 BasT Port;connects to the I/0 ﬂ Lot

expansion poron Controller Module (or to a port onSaitchthat
connects to the Controller Module)

3. LED status/diagnostic indicators for communications functions

@\

Figure 141 Scanner 1 Module
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Scanner 2 Module (S75/S75S only)

900S75,Scanner Module is shown ifFigure 15. —\®N
SCANNER
The dual ports provide redundancy through the 2 CPUs. Features at the fror aroet oe—r®

the module include:

1. LED status/diagnostic indicator for scanner functions.

on CPUA (or indirectly through awitch).

2. 1/0 port A. Private Etherneit0/100 Basél Port. Connects directly to I1/O por1®

® ©

3. 1/O port B. Private Etherndt0/100 Bas€l Port.Connects directly to 1/0 port
on CPUB (or indirectly through awitch).

4. LED status/diagnostic indicators for communications functions @T §>

Figure 157 Scanner 2 Module

Input/Output Modules
I/O moduletypes:

1 16 point high level analog input module: each point is configurable for V or mA -@endint galvanic
isolation chassis to input galvanic isolation

1 4 pointgalvanicisolated analog output module: Supports | gj | Q;U
from 0 to 20mAeach chassis to output galvanic isolation [~
h I utput galvanic i @8 ; %26;
1 8 or 16 point analog output module: Supports from O to o |lo Q=<
20mA eachGalvanicdly isolated in groups of 4 channgels ﬂer o g@ o
galvanically isolated chassis to output channels. P g =§g
e | —
1 16 point digital input modules: Contact closuypéd, DC (2] g @ ® 8
voltage and AC voltage typeSalvanically isolated chassig %— P gg o
to input. 2] () E °
O |o =
1 32 point digital input module: DC voltag&alvanically g_ o 238
isolated in two groups-16, 1%#32. Galvanically isolated %g ==
chassis to input channels. 9o g@ o
—
o
1 8 point AC(sourcing typepr 16 pont DC digital output %—g ®g o
modules (sinking type)Galvanically isolated output @S _|o @—®|°
channels to chassis and channel to channel in two group =
(@ | [m |

32 point digital output: DC voltage (sourcing type)
Galvanically isolated output channel to chassis an
output to outputn two groups.

=

Figure 16 - I/O Module Terminal Block

1 8 point relay output module: four form C type dodr form A type relaysGalvanically isolated output
to chassis and output to output.

1 8 point Universal Analog Input modul&alvanically isolated input to chassis and input to input. With
the exception of RTD tygs which has four groups of isolatior?13-4,5-6,7-8.

1 4 channel Pulse/Frequency/Quadrature I/O modzddvanically isolated channel to chassis.
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Each I/0 module includes a status indicator for the module. Digital Input and DigitOnodules also
include a status indicator for each channel. Terminal blocks available include the Eu¢arstyle
Reference source not foundeft) and the Barrier styléError! Reference source not foundright).

For more information on I/O modules and associated terminal blocks, refer to the section in this manual on
Input/Output Installation and Wiring.

Personal Computer

A Personal Computer is requiremicreae the control and data acquisition strategy (configuration file) that
runs in the controller, using ti@esignerconfiguration software. The PC can also be used to
download/upload configuration files to/from the controller, and can be used to download program updates
to firmware in the Controller Module and/or Scanner Modules.

1 A PC can be connected to the controller via the2RS port for legacy system.

1 Forthenew sytem, a PC can be connectedtte controller via the R885 toUSB cable connected to
RS485 Port , which can be connected to external Honeywell qualified RS485 to USB coawertsan
also be networked to the controller via the Ethernét@@aseT Open Connectivity Network port.

Redundant controller??C communicates with Lead Controller only.
NOTE: For specific PC requirements and for specific software requirements, refeDiesijaer Software
Users Manual.

RS-232 Modem Devices

In Legacy systems thHeC configuration tootanconnect from the R32 serial portof the Controller
Module to a serial port on the PC

For new system, the PC Configuration tool connects tgahanically isolatedRS-485 port on the
Controller Module using an external Honeywellalified RS485 to USB converter

The PC can be located remote from the Controller by using Modems and telephandidesns and
suitable cabling are available from thipdrty vendors
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PC
Configuration

Tool

Controller

R
=

pc ¥ s « M

Modem _@ Modem [ ]

\Cable ) /;r Telephone |
~J) Modem [ | Cable _L\
: g Telephonei
Cable F

Figure 171 RS-232 Modem Devices

/O Network

I/O Expansion Network (C50 and C50S/C70 and C70S CPU only)
Examples of HC900 Controller /O expansion configurations are showigime 18.
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Figure 181 HC900 Controller Configurations

In any of the racks shown in each controller configuration can,li,4r 12slot versions.

The Ethernet cables for the 1/O expansion linksstaedard shielded Chtcables, with standard RJ45
connectors. Each cable segmesm be up to 100 meters (328 feet) long.

You can also use fiber optic cable for connections between the controlleremdte rackPlease refer to
HC900 specification docume(til-52-03-31) for more details.

Configurationl is theC30/C303C50C50SC70C70SCPU with I/0 but no I/O expansion racks.

Configuration2 shows the CtC503C7QC70SCPU with 1 1/O expansion rackhe Ethernet cable
connectglirectly between the 10/100 Ba$econnectors on the C50/C70 CPU Controller Module and the
Scanner Module

ATTENTION:

For 2 or more 1/0O expansion racks a switch is required. Use only Honeywell recommended switches
(part no. 50008930-001, 50089785-001). The total number of switches is limited to 2 in series between
a CPU and its scanners.

Configuration3 shows theC50/C503C7QC70SCPU with 3 I/O expansion racks. Since there are at least 2
I/O expansion racks switchis required When an Ethernedwitchis used to connect to expansion 1/O, a
cable goes between the 1/O port on the controller to the switalo. cables go from thewitchto 2

scannersA third cable goes from thewitchto a secondwitch which connects to a third remote scanne
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I/O implementation requirements include:

1 Constructing a configuration file, and loadiignto the Controller ModuleThis file includes 1/O
numbering assignmentsr each I/O Function Blockegarding Rack Number, Module Number ("slot"
number, or position in the rack, starting from the left), and Channel Number.

1 Physically assigning Rack Numbers, by positioning DIP swégttingsin the Scanner Module for each
rack.

1 Placingthe appropriate module type in each slot in each rack.
The 1/0 expansion network uses Honeywell private protocol that optimizes 1/0O performance and security.

The configuration and operation of the 1/0 expansion network is automatic, it is entiretyconttel of

built-in private software that resides in the Controller Module and in each Scanner Module included in the
HC900 system. The controller examines the control strategy stored in its memory, verifies that the physical
configuration (Rack Numbend I/O Module typeby Module Number) matches the stored control

strategy, and establishes communication with each of the I/O modules in each of the 1/O racks.

I/O Expansion Network (C75 /C75S)

I/0 for redundant controllers is the same as I/O Expansion Network33agath the following
exceptions/notes.

1 In Figurel8, any of the racks shown in each controller configuration can,t8 dr 12-slot versions.
Redundant I/O power not available wittskbt.

1 Double the amountf@witches and Ethernet cables are required to configure the redundant I/O Link.

1 Maximum of 2switches betweereachCPU (CPU A and CPU B) and the 1/O racks.

Ethernet Open Connectivity Network

The configuration of the Ethernet Open Connectivity Network varies with specific applications in purpose
and in complexity. In some applications, configuration is straightforwardvéthih the capabilities of
experienced installation technicians. In other applications (for example, those that includeringstion

to other networks such as Intranet and Internet), a working knowledge of networking is required.

The Ethernet Ope@onnectivity Network for a given HC900 Controller enables:

1 Redundant Networks.

Peerto-peer communicatio(Safety peer communication for SIL controller from release 6.300)
Connection to other PC hosts

Inter-connection to other networks (such as for sendilagm/Event messages vianeail.)

=A =4 =4 =

These ports are to be considered part of the control network layer and as such care must be taken to
reduce exposure to uncontrolled network influences. A properly configured firewall such as the
MOXA EDR-810 is recommended to help mitigate

CAUTION

Communications lockout is possible in high network traffic conditions.

Extraneous traffic is possible when sharing bandwidth with other devices. We recommend putting the
controller on a private network segment. Failure to do so could, in high traffic cases, result in
communications lockout requiring the controller to be power-cycled.
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Use of properly configured managed switch is recommended to mitigate potential cyber-security/DOS
problems. Safety applications must include a properly configured Firewall. See Ethernet Devices/
Considerations on page Error! Bookmark not defined. for suggested settings.

Redundant Networks

HoneywellMatrikon OPC Server supportedundant networks. Up to 10 connections may be distributed in

any combination across the controllerés 2 network p
HMI supervisory software and/@esigner Softwareonfiguration software. Redundant pamay be used

in a simplex mode (neredundant).

Peer-to-Peer Communication

Peerto-peer communication enables any given HC900 Controller to request a peer relationship with up to

32 other HC900 Controllersn the same $unet other controllers can request a peer relationship with the

controller. The total number of peers that a controller can have a relationship with is 3@-fassar

communication uses the Ethernet Open Connectivity network and employs standardtalgearba

Protocol(UDP) for fast and efficient transfer of information. Péipeer communication is based onfail

safe and data expiration mechanisms that provide for fault and loading considerations withoogrequ

reserved network bandwidth allocation. P&epeer is designed to be easy to configure as part of a
devicebs standard configuration and does not requir

With redundant controllers, peto-peer communicatioalways stays with the Lead controller.
Implementing peeto-peer communications involves:

1 Interconnecting controllers with Ethernet media and networking devices (cables, switches, etc)
9 Configuration (viaDesigner Softwane

- Controller configuration, which includes entry of an IP addesgba Subnet Masknd a Controller
Namefor each controller. (The Controller Name is used only by the Honeywell proprietary
software for network access between controllers; it should not be confused with a Network Domain
Name or Workgroup Name.)

- Peer Data Exchand®DE) function blocks, which are included in the control strategy (configuration
file). PDE function blocks include PDE Control, PDE Write, and PDE Read. (Refer to the HC900
Proces<Controller Function Block User Guide for additional information.)

- Safety Peer function blocks, which are included in comstiraitegy ¢onfiguration fie). Safety Peer
function blocks include Safety Peer Monitor, Safety Analog Import and Safety Digital Import.
Applicable for Safety controllers with version 8Band above

An illustration of HC900 Controller Pe¢n-Peer on a Local Area Netwo(kAN) is given inFigure19.
Typically, a Routers used for interconnection to another network (LAN, WAIX other) However, Peer
controllers must all be on the same subne

For additional details, refer to the EB00 Process & Safety Controller Safety Manual.
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Figure 191 Modular Network Structure

For legacy systemspnnectionto PC hosts @fr example, PCs that include HMI supervisory software
and/orDesigner Softwareonfiguration software) can be via Modbus/TCP as well as serial Modbus RTU

over either the R885 0rRS-232 communications ports. Both podapportModbus RTU and are

configurale as master or slave.

For new systems, connection to PC hosts can bletbus/TCP as well as serial Modbus RTU aber
galvanically isolatedRS-485 communication ports.

TheTCP hosts can be concurrent with Modbus hosts on one or both of the otkerAmoy given
controller is capable of concurrent communication wiphto 5 TCP hosts on C30/C30S controllers or up to
10 TCP hosts on C50/05, C70/C70S or C7675Scontrollers
but for this definition, a PC hoi any PC that is on the same LAN as the controller, or on any LAN or
WAN (Wide Area Network) that is netwotonnected to the controller.

Each HC900 Controller has 5 or fi0s 0 cOk gtssof t war e

(The

and

meani ng

me mor y

of the te

rieesour ces)

data requests from any networked PC on a cliergtjfsrver (controller) basi¥he sockets are available
on a firstcome, firstserved basis. Typically, when the data service for any PC Host request is completed
or times out, it allows the socket become available to any other PC Host in the hierarchy of networks.

communications.

Note: PDE communications, discussed previously, do not use the PC host connection sockets. POE
communications are separate from (and are transmitted concurrent with) RG-¢mstroler
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The PC host can include software that closely relates to and supports controller functioning and can also
include other software that is related remotely or not at all. Closely related software can include:

Either

Designer Softwaré for generating and managing configuration files,
Or

HMI (Supervisory/Data Acquisition Software) or Operator Panel with Modbus/TCP driver
Or

Both configuration and HMI software (and or panel)

All communications between a controller and@ st use Open Modbus/TCP protocol, whose

widespread use is making it an industry standard. Modbus/TCP is basically an adaptation of the Modbus
messaging structure that uses TCRdlPa message carrier. In general, Modbus messagingiiaiale

in two versions: ASCIlin which each eighbit byte is sent as 2 ASCII characters, and Riflhich

each byte is sent as two febit hexadecimal characters. Each Modbus message frame is embedded into
a TCP/IP datagramas indicated ifrigure20.

Transaction Protocol Length Modbus
Identifier Identifier Field Frame
--------- Z l‘
e 3
Function
Address Code Data Checksum

Figure 201 Modbus/TCP Framing

The HC900 Contrter uses either Modbus/TCP btodbus RTU, not ASCII. Thé f i Medibus

mapping structurfort he HC900 Controll er is based on the mapp
UMCB800 Controller, and the function codes and methods for parameter access are also virtually

identical. Modbus Maps

I n your controll er é6s c oeafhiagamatiaaly assigned eeMotibasiaddrepsa r a me t
These include certain types of function blocks (such as loops and set point programmers), signals and
variables, among other items. Through their addresses these parameters can be accessed or displayed
remotely such as by a thirgarty operator interface. Collectively, these Modbus addresses and

parameters are known as the Modbus map.

Two Modbus Mapping options exist: Fixed map @uwktommap

Using HC Designer, you can use a-pedinedfixed map where commoiparameters are mapped out
automatically at fixed addresses, or you can configugstom mapfor configurations rev. 4.0 or
higher.

Function blocks added to the controlierrelease 4.0 and higher are not automatically included in the
Fixed Modbus Map. @ access the registers of these function blocks, the Custom Modbus Map must
be used and the block data manually inserted into the custom Modbus map.

HMI Supervisory/SCADAsoftware is available from various suppliers, and functionality angh set
requirements vary with suppliers and with specific products. In all cases, the software selected must be
compatible with Open Modbus/TCP protocol
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The user can use the standard Modbus command set to generate a dustaimivess for his specific
application, or may purchase additional software (for example, W@#vodbus /TCP protocol) to
reduce or virtually eliminate development tasks.

HMI software

HMI software available for use with the HC900 Contmoitecludes, but is not necessarily limited to the
following packages.

favailable from Honeywell

Experion HSSoftware which operates under WindoWsoperatingsoftware, provides PGased
supervisory control and data acqti@i. This package includes a large selection of standard
operating display templates, which can reduce development time significBxpgrion HS
includes a full graphic display development environment, enabling development of custom
graphicgthat include animated responses to changing process conditions.

A batd reporting option is availablevhich includes a standard template for creating batch
reports.

SpecView32SpecView Corporation)
Matrikon OPC Servefworks with redundant and naerdundant networks)

1 Other software (available from thirgbarty sources)
The following software, which incorporates Modbus/TCP connectivity, is available frompiitd
sources:

- The Fix Family (Intellution Incorporated)
- Wondeware (Wonderware Corporation)
- Citect (CI Technologies)

- OPC server/client softwafgarious; available from Kepwaand others)

Note: The items in this list are not sold by Honeywell. They have notalh bested and certified by
Honeywell, and are natecessarilyecommended or endorsed by Honeywell for any speasfc
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Inter-Connection to Other Networks

In many cases, an HC900 Controller application will include a singlesfea®ling controllerhiat involves

no connections via the Ethernet Open Connectivity network. In other cases, the HC900 Controller will be a
member of a Local Area Network (LAN) as indicatedrigure19. The HC900 controller LAN may be

very simpleor it may include many devices in a complex and very sophisticated structure. In any case, it
must always be regarded as a single, modular entity that can be protected from intrusion by any other
networking device to which this LAN is connected.

Varioustypes of networking devices that enable selective connection to other networks are available. A
ARowt érs commonly wused for this purpose.

Routers can examine and Afilterd message packets, p
passage of all others.

The feature that gives the Router its name is it enables translation of IP addresses, which enables networks

with dissimilar network IP addresses to communicate as though they were members of the same network.

This featureispartcul arl'y wuseful when an HC900 Controller LA
rul eso. That i s, I P addressing can be assigned wit
bodies. A default IP address is provided in dd€®00 Controkr. 192.168.1.254. Later, when connecting

to networks with more stringent addressing requirements, it is necessary only to configure the Router with
address mapping and connect it between the existing LAN and the other existing network.

Connections to otlienetworks vary in purposes and methods; some of these are described below.
E-Mail Communications

The HC900 Controller includesraail software that enables communication of Alarms and Events to up to
three Internet addresselmplementing this feature consists of:

1 Using theDesigner Softwaréo configure:
- Alarm Groupsand Event Groups
- Assignment of specific alarms to priority ananail enabling
- E-Mail address lists
- SMTP mail server IP address

- Default gateway must be configured in order to senthé. With redundant controllersyo default
gateways need to be configured; one for each of the redundant networks (asstinzxg being
used). This will typically be the LAN side IP address of the routers used to connect the controller to
the external network.

9 Installing and configuring hardware
Note: This data is included for reference. The following items should Hermepted by qualified
IT/MIS personnel.

- Install and configure a Routé&s provide isolation and securitfFigure21) (This should be part of
standard network installation.)

- Install and configure internet accessSimple Mail Transport Protoc¢SMTP) server. This may
include the location of an existing server on an existing network.

Note: Consult your service providéor availability of access to network, local cable, or Dilyour area.
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HC900 Controller LAN Legend:
E_thernet-------
Pc Host Flber ——
Controller
Router F-lCable Modem p==—-p
Controller J
&

Figure 211 Typical installation using a Cable Modem
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Serial Ports

(RS-232 and RS-485 for legacy systems and two galvanically isolated RS-485 ports for new
systems)

Overview

> SHIELD
* TX/RX-
* TX/RX+

Figure 221 Controller Serial Ports

1 For Legacy systemshe S1 default setting is R332; S2 default setting is R&5. E&h port can be set
to RS232 0rRS485 (see pagél). For RS232 cable connections see pad:t For RS485
connections see pad&2

1 For new systems, either of two po8% and SZan be configured as RE5.For SIL applications
communcation cable shield connection must be made to 10 grounding bar instead of the connector
shield connector.

1 Ports configurable as ELN (default) or Modbus RTU.
1 Controller can act as Modbus master or slave through either port.
1 Controller can be slave to mastesuch as
- On Legacy system®perator Interface (1040, 559). Must begatvanically isolatedRS-485 port S2.
- Honeywell HC Designer PC software
- Third party PC HMI software
- Third party Operator Interface
1 Controller carbe master to slaves such as
- Any Honeywell Modbus device (e.g., recorders, controllers, flame safety)
- Any nonHoneywell Modbus device.
1 Only one master port at a tipee a n 0 tbotthsarial @orts as master ports
1 Modbus master ports default to slave ports, ELN protocol when CPUs are inrRmogade.
1 Baud rates td15,200
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Setting serial ports S1 and S2 to RS-232 or galvanically isolated RS-485

For legacy systems, Slserial port default setting iI2BE S2 serial port default setting is-R85. Each
port can be set to R&32 or R$485(not shavn).

For new systems, the serial pd®% and S2 argalvanically isolatedRS-485 unterminate@See Table 3
below).

Functionality is determined by DIP switch setting esethe following figure T o change either
setting, use the switch settingsTiable3. Use asmall slotted screwdriver graperclipto gently move the

DIP switches. If you push too hard you could damage the switches or nearby circuitiyuaing pencils

because the point could break aradise damage

Table 31 Serial port DIP switch settings

. RS5-485 terminated
RS-485 unterminated | .
(last link on network)
s1 , S2 s1 , S2
ON ON
| Honeywell
F SW1 ! -
‘ 51, . S| o
II. - B D -‘ _ - |
c
Figure 231 Serial Ports DIP Switch default settings
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Network and Security Planning

Overview

This document contains networking and sectnéigted information applicable to HC900 process & safety
controller. It provides information about the recommendations to assist you in planning, setting up, and maintaining
a secure environment for your system

Assumptions and prerequisites
This guide is prirarily intended for engineers, system administrators, and other technical staff who are
responsible for planning the configuration and maintenancél@f2®0system. Therefore, it is assumed that
the user must have technical knowledge and familiarity WwigHallowing:

1 Microsoft WindowsM operating systeri7, 8 andL0)

1 Networking system and concepts

9 Security issues and concepts

I Attention

As you derive a security program for your process control system you must
aware that detailed information, if not protected, c#irirfeo the hands of
organizations that could cause harm to your control system or process oper
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Pre-Installation Planning

Overview

Methodical preplanning of an installation will preclude false starts and errors that can cause costly
hardware reconfiguration and/or poor system performance. Factors to consider in yeimsfakation
planning include:

1 C75CPUs require tw&owerSupplyModules-900P01 or 900P02 power supplies. C70R CPU requires

900P02 power supplies

I/O Rackcan uséAC Power Suply 900P01 900P02 (see pagkb) or +24DC Power Supply 900P24
(see pagd8).

Limit of ten4 channel, (five 8 channel or two 16 channel if powered from backpharadg Output
modulescan be instéd per rack. Limit of4 PFQmodules

Power Supply rack space (if using redundant I/O power) (see4@hge
Rack orientation and mounting (see pdge

Remote Terminal Panels (see padg

Environmental conditions (see pag®

Heat rise deating (see pags2)

Cabling/wiring distance planning (see pa&gg

Electrical considerationgontroller grounding, CE conformity, grouping wires, master control relay for
emergency shutdown (see pdg®

System monitor function blocks (see p&ge
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AC Power Supply Selection for racks with 1/0

To determine which 1/0O racKC power supply to us@P01 or PO2)calculate power requirements below.

ﬂ ATTENTION

Using inadequate power supply will cause the controller to cycle power on and off.

A B C D E
Max Max
Enter Current @ | Current @ | Calculate 5V current | Calculate 24V current

Module type Quantity 5V 24V (D=A*B) (E=A*C)

820 mA 0mA

legacy.

1100 mA
Controller (C30 and C30S) ( ) | New. ( ) | ( 0 )

930 mA 0 mA

legacy.

1100 mA
Controller (C50 and C50S) ( ) | New. ( ) | ( 0 )

1150mA |0 mA

legacy.

1350 mA
Controller (C70 and C70S) ( ) | New. ( ) | ( 0 )

1500 mA | 0 mA

legacy.

1500 mA
Controller (C75/ C75S) ( ) | New. ( ) | ( 0 )

670 mA 0 mA

legacy.

750 mA
Scanner 1 Port (S50/S50S) ( ) | New. ( ) | ( 0 )

770 mA, | 0mA

legacy.

950 mA
Scanner 2 Port (S75/S75S) ( ) | New. ( ) | ( 0 )
Power Status Module (PSM) ( ) |22 mA 0 mA ( ) | ( 0 )
Analog Input (8 pts) ( ) | 40 mA 25 mA ( ) | ( )
Analog Input (16 pts) ( ) | 75 mA 50 mA ( ) | ( )
Analog Output (4 pts)* ( ) |40 mA 200 mA ( ) | ( )
Analog Output (8 pts) ( ) | 225 mA 350 mA ( ) | ( )
Analog Output (16 pts) ( ) | 350 mA 700 mA ( ) | ( )
AC Digital Input (16 pts) ( ) | 130 mA 0 mA ( ) | ( 0 )
DC Digital Input (16 pts) ( ) | 130 mA 0 mA ( ) | ( 0 )
AC/DC Digital Input (16 pts) ( ) | 130 mA 0 mA ( ) | ( 0 )
Contact Input (16 pts) ( ) | 130 mA 40 mA ( ) | ( )
DC Digital Input (32 pts) ( ) | 215 mA 0mA ( ) | ( 0 )
AC Digital Output (8 pts) ( ) | 220 mA 0mA ( ) | ( 0 )
DC Digital Output (16 pts) ( ) | 340 mA 0 mA ( ) | ( 0 )
DC Digital Output (32 pts) ( ) | 235 mA 0mA ( ) | ( 0 )
Relay Output (8 pts) ( ) | 110 mA 100 mA ( ) | ( )
Pulse/Frequency/Quadrature** | ( ) | 110 mA 250 mA ( ) | ( )
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*Limit 10, 4 channel Analog Output modules per I/O rack. Total mMA @ 5V = Total mMA @ 24V=

** |imit 4 PFQ modules per I/O rack. ( ) | ( )
Complete columns A, D and E above.

1. Is column D total mA @ 5V less than 2000mA? Yes/No

2. Is column E total mA @ 24V less than 900mA? Yes/No

3. If the answers to 1 and 2 are YES, go to 4. If the answer to 1 or 2 is NO, use power supply 900P01-0001.

4. Multiple column D total by 5.1

5. Multiple column E total by 24.5

6. Sum results of 4 and 5. ( )

7. Divide results of 6 by 1000 ( )

8. Is the result of 7 less than 28? Yes/No

If the answer to 8 is Yes, use power supply 900P02-0001
If the answer to 8 is No, use power supply 900P01-0001
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DC Power Supply

The P24 DC power supply is fase with +24V input power applications. The wattage rating is the same as
the P01, 60W

Rack Orientation and Mounting

Racks must be mounted as indicated irstations throughout this manual, so as to provide for vertical
airflow through the racks. That is, racks must never be mounted vertically, and must never be mounted
with the backplane horizontal (for example, flat on a horizontal panel or tabletopyorEngntal
specifications apply only to the normal mounting configuration.

Rack dimensions, including overall dimensions and patterns for drilling holes for mounting, are given in
Figure24 andFigure25. Vertical spacing of racks, which is required for rack ventilation and for routing
wires, is shown irrigure26.

6.0/6.4*

R4 /0 /6 O\ 8\ 152.4/162.6*
Rear B UE
mounting T 12-Slot | 8-Siot [ 4-Siot by
plate Chassis Rack Rack (Rac ;
height height .componen S)
690 54 For 32 DI/DO&
175 137 16 Al

o/ | o Ml

10.5
266
16.5
Key: 419
22.5
inches 571 |
mm
Reference Center
12-slot L____.fé_-_-;"__'t:"_:_'.'.'.'.'.'.'.'.'.'_'.':_':_'_-_ ............. for Drilled Holes N
|racks only|  |8-slo & )
[\' T /lracks only Ry
0263 23 7 R
6.90 6.375
17 162
\ \D. . o b o
3.02 3.02
< — g 22205
« 5.04 76 6.23 76 604 _]
153 158 153
Figure 241 Rack Dimensions
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\ \o o/
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Figure 2571 Rack Dimensions with reserve power supply
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Remote Termination Panels

If your contoller will be mounted in a separate panel with intermediate terminations between field wiring
and controller wiring, consider using RTPs to replace the intermediate terminatiomsreRreable
assemblies for the RTPs eliminate the need for separateweérnminations between the controller and the
intermediate terminal boards. For details see 24ge

Environment

The HC900 Controller must be mounted in suitable equipment enclo¥tiass, allcomponents such as
the Controller rack, 1/0 Racks, and #@0CS Control Statiomanufactured by Honeywell must be
mounted in approved furniture designed for industrial applications.

Consideration should be given to the installation so that the potmtthle buildup of static electricity is
minimized or eliminated.

See Environmental Conditions and Approvals on pide
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Heat Rise De-rating

The HC900 is rated to operate aP60 However, for maximum reliability, the following guidelines should
be observed for applications above 62

1. Locate lowespower modules (Analog Input, Contact Input, etc) beside the Controller/Scanner Module,
and keep highepower modules (AC Output, AC Inpwtc) away from it. For power consumption of
each moduleseeTable4.

2. For 240 Vac applications and temperatures abo%€ 56r 264Vac, 52C, derate the number of ON
inputs per AC input module. (See AC Inputmd¢ing data, seBigure27.)

3. Limit the number of Analog Output modulesa maximum of 10 per rack.eaFigure28)

Table 41 Power Applied, by Module Type

Module HC900 Hardware Field Power Total Power
Power (Watts) (Watts) (Watts)
Controller C30 and C30S 6.0 0.0 6.0
Controller C50 and C50S 6.0 0.0 6.0
Controller C70 and C70S 7.1 0.0 7.1
Controller C75 and C75S 7.8 0.0 7.8
Redundancy switch module (RSM) 0.1 0.0 0.1
Power Status Module (PSM) 0.1 0.0 0.1
Scanner 1 Port (S50/S50S) 3.9 0.0 3.9
Scanner 2 Port (S75/S75S) 5.0 0.0 5.0
Analog Input (Universal) 0.8 0.0 0.8
Analog Input (High level) 1.6 0.0 1.6
Analog Output (4 points) 5.1 0.0 51
Analog Output (8 pts. internal 24V) 9.4 0.0 9.4
Analog Output (8 pts. external 24V) 11 8.3 9.4
Analog Output (16 pts. internal 24V) 18.3 0.0 18.3
Analog Output (16 pts. external 24V) 1.7 16.6 18.3
Contact Input 1.6 0.0 1.6
Relay Output 3.0 0.0 3.0
16 pt DC In (@ 24V) 0.7 2.6 3.3
16 pt DC In (@ 32V) 0.7 5.1 5.7
32 pt DC In (@ 24V) 11 3.1 4.2
32 ptDC In (@ 32V) 11 5.1 6.2
16 pt DC Out 17 1.2 2.9
32 pt DC Out 1.2 1.8 3.0
AC In (@120V) 0.7 1.9 2.6
AC In (@240V) 0.7 7.7 8.3
AC/DC In 0.7 7.7 8.3
AC Out 1.1 12.0 13.1
PFQ 6.7 0.1 6.8
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Cable/Wiring Distance Planning

For all installations observe the following guidelines

1
1
1

Maximum length of R&32 cabling (Controller to PC) is 50 feet (15.2 meters).
Maximum length of RSI85 cablings 2000 feet (609.6 meters).

For Ethernet connections, cable length must be less than 100grelater than 100mswitchis

required. The use of Ethernet cables in excess of 100 meters and/or devices other than recommended
Switches will cause transmission delags the I/O link whichcould have adverse affects on Coliar
performance.

You can also use fiber optic cable for connections between the controlleremdte rack.Please refer
to HC900 specification documefiil-52-03-31) for more details.

With redundant CPUs, when using 2 or more 1/O racks an Ethamitetis required betweeeachCPU
and the I/O racks. Use Honeywealpprovedswitches only.(see pag@15)

Maximum of 2switches betweerachCPUG6s | / O port and all I/ O racks.

Cable lengths specified in this manual are absolute. nVglamning for routing of cables and wires, be
certain to include vertical and horizontal routing within cabinets, raceways, and conduits.

It is advantageous to minimize length of I/O wiring. However, it is also a good idea to locate racks (and
wiring) away from adverse environmental conditions such as sources of RFI, EMI, and away from areas
with high levels of moisture, dust, and corrosive materials.
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How to make Ethernet cables

Ethernet cable (shielded Catcontains 4 twisted pairs of wires and a drain wire. Each pair consists of a

solid color wire and a color wire with a white stripe.

1. Hold the cable ends and RJ45 connectors side by side as shown:

2. For straight through cable, arrange wires as shown inthé fo wi n g

3. Crimp an RJ45 connector to each cable &mdensure reliability do not untwist the pairs any more than

Nno crossovers.

tabl

e .

Straight-through cable assembly

Cable left end
Left to right
Wire color/pin number

10Base-T / 100Base-T
Signal Description

Cable right end
Left to right
Wire color/pin number

white/orange/1 TX + white/orange/1
Orange/2 X - Orange/2
white/green/3 Rx + white/green/3
Blue/4 Unused Blue/4
white/blue/5 Unused white/blue/5
Green/6 Rx - Green/6
white/brown/7 Unused white/brown/7
Brown/8 Unused Brown/8

Wi

r

e s

necessary to complete the crimp connection. Use care to ensure that the cable drain wire is securely

connected to the shield of the RJ45 connector when the cable is crimped. Reference the
ons.

manuBhct ur er 6 s

nstructi
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Electrical Considerations

All racks should be mounted in an appropriate metal encloshidiagram that shows recommended
wiring practice for the cabinet enclosure is givefrigure29i Cabinet Wiring Single ChassjsandFigure

307 Cabinet Wiring, Multiple Chassi¥Vhen Redundant power supplies are used in Redundant controller
racks or I/O racksseparatdine power sources are recommended to provide the highest level of redundancy

and system operation.

Deviations from the installation conditions
conformity with Low Voltage and EMC.

A\ WARNING A

Hazardous voltages exist in the equipment enclosure.
91 Identify and avoid contact with voltage sources.
Failure to comply with these instructions could result in death or serious injury.

Controller Grounding

PROTECTIVE BONDING (grounding) of this controller and the enalesn which it is installed shall be
in accordance with National Electrical Code (ANSI/NFPA 70) and with local electrical codes.

Shields =
Grounding Bar

g-#14 AWG (2.1 mm’)

L1(H) S
. o
‘ L2(N) e
— o' o 0]
1 @ e
_Stieids
= Field
LV A— Wiring
L1(H) L2(N) PE
Power Source
Figure 291 Cabinet Wiring, Single Chassis
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Grounding Barmm——.

© © o o|&
g‘-‘--#14 AWG (2.1 mm®)
YA\ L1(H) =
gl (' , S
LN | —le
. P @ ®. ______ ) 2] @
Field QJ VQ)
Wiring
Shields
o © o o|?®
L1(H) || = ‘
- ! )
L2(N) ;
@ oo o ol
\ife \ f XA

\ /
QO|O|D
K@ % ?H @
L1(H) L2(N) PE
Power Source

Ground
Bus

i

Figure 301 Cabinet Wiring, Multiple Chassis
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=14 AWG (2.1 mm’) Contreller rack
RSM and
or
'-. ".“‘.“‘ L1(H) = = L1(H)
. B © & N
L2(N) (:,,.,c—s e L2(N)
- — /
\ g [0 o o Ea—
o —
L1(H) L2(N) PE PE L2(N) L1(H)
Power Source

Power Source

For PO1 power supply use 3.0A, skisdow for 115VAC operation; 2.5A, slowlow for 230VAC

operation. For P02 power supply, use 2.5A, shdaw for 115VAC operation; 2.0A, slowlow for
230VAC operation.For P24 paver supply use 7.0A slowlow.

Figure 311 Redundant power supplies each with external fuse and switch
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CE Conformity

Electrical noise produces undesirable effestmeasurements and control circuits.

Digital equipment is especially sensitive to the effects of electrical noise. You should use the following
methods to reduce these effects:

1 Supplementary bonding of the controller enclosure to a local ground, usinglZ omnd) copper
conductor, is recommended. This may help minimize electrical noise and transients that may adversely
affect the system.

1 Separate external wiririggroup connecting wires into bundles (eble5) and route the individual
bundles through separate conduits or metal trays.

1 Use shielded twisted paiables for all Analog I/O, Process Variable, RTD, Thermocouple, dc millivolt,
low level signal, 20 mA, Digital I/O, anccomputer interface circuits. Ground shields as described in
the sectio/O Module Installatiorand Wiringpage77.

1 Use suppression devices for additional noise protection. You may want togatéssion devices at the
external source. Appropriate suppression devices are commercially available.

1 Refer to document 5%2-05-01 Howto Apply Digital Instrumentation in Severe Electrical Noise
Environmentdor additional installation guidance

Grouping Wires for Routing

Wires that carry relatively high electrical energy can produce unwanted noise in wires that transmit signals
of relatively low energy, particularly when they are placed parallel in long wiring runs. Collect and bundle
wires of similartype, and route the bundle separate from bundles of other tyjaede6 provides

suggested guidelines for grouping wires.

Table 51 Guidelines for Grouping Wires

Wire Group Wire Functions

High voltage 1 AC Line power wiring
(>50 Vdc/Vac) 1 Earth ground wiring
1 Control relay output wiring

1 Line voltage alarm wiring

Signal Analog signal wire, such as:
(<15 Vvdc) 1 Input signal wire (thermocouple, 4 mA to 20 mA, etc.)
1 4-20 mA output signal wiring
1 Slidewire feedback circuit wiring

Communications

Low voltage 1 Low voltage alarm relay output wiring

(<50 Vvdc/Vac) 1 Low voltage wiring to solid state type control circuits
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Master Control Relay

A Master Control Relay (MCR) structure is a safety mechanism for shutting tthewarocess control
system in emergency conditions. This mechanism, which isviiaed (provided and installed by the
User) can include several Emergency Stop switclk&stegically located near process equipment. An
example of an MCR structure is givenkigure32.

Operating any of the Emergen8&gop switches opens the holding path for the MCR. When the MCR
de-energizes, the MCR contact opens, disconnecting all AC powsdstbiapplied to AC Input Modules

and to AC Output Modules. Notice that AC power is disconnected only from the AC input/output modules.
Power is still available to Power Supplies at the Controller Rack and at each 1/0O expansion rack. The
Controller Modué and the Scanner Modules in the racks continue to execute diagnostics and other
programs.

A\ WARNING A

The Master Control Relay does not remove power from the Controller rack or from any of the 1/0
expansion racks.

91 Before performing service tasks such as installation of terminal connections or fuse
replacement, use the appropriate switch(s) to disconnect power from the power supply at each
module.

91 Ensure that wiring design precludes over-riding of the MCR by operator actions.

Failure to comply with these instructions could result in death or serious injury.

A WARNING A Class 1, Division 2 Installations

1 DO NOT REMOVE OR REPLACE MODULES WHILE CIRCUIT IS LIVE UNLESS
THE AREA IS KNOWN NOT TO CONTAIN FLAMMABLE VAPORS.
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L1

TAAMAST
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L2

Power Supply
(in HC900
Controller Rack)

Power Supply
(in HCS00
/0 Expansion Rack)
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o (Multiple I/O Expansion Racks)
L

Emergency
Stop

Power Supply
(in HC900
I/O Expansion Rack)

Power
OFF

Input
Sensor

Input Modules

Power
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£ o

y
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Output Modules
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Figure 321 Master Control Relay Wiring Example
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Hardware and wiring requirements for safety configuration
For the function blocks for safety a special hardware configuration and wiring is required.

Below high level diagram explains the wiringonceptfor using the validation function blocks

Module 1

Sensor n Channal n —_——_———————— e —— —— — — .
-~
v ~
—— 4 T A

3

; New DV
| Function Block
i \ Independent Relays
Sansar 1 Channsl 1 hooked in Serles
e 2 User
Llell] . .
Configuration

@ Channal n

I
I
I
I
I
I
I
I
I
I
-
( \ | New DbV ez
Sangar 1 Channgl 1 I Function Block " * e
I
|
I
I
I
|
I
I
I
I
I

hodula 3

Sensarn Channal n

. ] New DO-V
AL hannel ng (- Function Bloek  °|

Figure 33 - IO-V function block connections

Figures34,35 and3éd e monstrate the connection of attseries out

protect against outputs that are stuck fAORD. Thi s

and36 or common for multiple channel outputs as shown in fi@frand36. The series output must be

configured to operate whenthe BO6 s oUW O sACFa i | pin or VFail pin goes T
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+24VDC

Sourcing
9%8;13322 Relay Output
900HO1
DI-16
900602 Relay Output
Relay Output ORDI-32 900HO1
900H01 900G32
o
<
e}
- DI

9.5V >=VALID HIGH <= 32.0 V
0.0 V>=VALID LOW <=3.5V

+24VDC
2 DI-16
S 900G02
Relay Output (5)320%25322
90001 Relay Output
900HO1
Sinking DO-16 DI
900H02 Relay Output
900HO1

Note: DI Sense is inverted

+24VDC

DI-16
900G02
OR DI-32
900G32

DI-16
900G02
or DI-32
900G32

Relay Output
900HO1

Relay Output
900HO1

Note: DI Sense is inverted

LOAD L| - Loap

Relay Output
900HO1

DO-8
900H03

DI-16
900G03
900G04

DI-16
j 900G03
900G04

Note:

DI Sense is inverted when Load is placed
on High side (relay sinks power).

DI Sense is NOT inverted when Load is

located on Low side ( relay sources power).

Figure 341 Individual Series DO connections

9.5V >=VALID HIGH <= 32.0 V
0.0V >=VALID LOW<=35V

Sgg_%‘;g Relay Output
900H32 DI-16 900HO1
900G02 DO-8
or DI-32 900H03
900G32
o
< oI DI-16
o [a) DI-16
: oz | o 3o ]
900G32 = 900G04
= = 75 VAC >= VALID HIGH <= 250 VAC
0.0 V >= VALID LOW <= 20 VAC
Relay Output
DI-16 900H01
900G02
or DI-32
900G32
Relay Output
Sinking DO-16 900HO1
900H02
g D o00603
DI-16 - 900604
900G02 L
or DI-32
900G32
Note: DI Sense is inverted Note:
= DI Sense is inverted when Load is placed
- — on High side (relay sinks power).
- DI Sense is NOT inverted when Load is
located on Low side ( relay sources power).
Figure 3517 Common Series DO connections
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+24VDC

Internal
24v
Supply Relay Output
AO-4, 900801 ST 200n03
AO-8, 900B08 e oo
AO-16, 900B16 External
24v
Supply
Al-8
900A01 AO-8, 900B08
Validation channel in or Al-16 AO-16, 900B16
parallel with Load 900A16
9 2 90}2311
3 E\D 3 El or Al-16
900A16
? Use of External supply allows
Uos:eo:'ellr;temearl izgﬁ)’y ggul:ﬁs for a common relay for Analog
VP g Quip Qutput
External
4V
Internal L 24v
sz4v1 Supply
upply |
Relay Output Reg%%gg;put
AO-4, 900801 900HO1
AO-8, 900B08
AO-16, 300B16
Al AO-8. 900B08
AO-16, 900B16 Al-8
Al-8 900A01
Validation channel in 900A01 or Al-16
series with Load gag;:g 900A16

Figure 361 Series Relay for Analog Outputs -

System Monitor Function Blocks

The HC900 Controller includes function blocks that enable the user to monitor the status of system
functions. When constructing a caitconfiguration, consider adding the following monitoring function
blocks to the control strategy:

1 ASYSTi System Monitor

1 FSYSi Fast System Monitor
1 RK Rack Monitor

T FMONT Fault Monitor

These function blocks are described in the HC900 Function Blefdréhce Guide #5%2-25-109.
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Overview

This section contains procedures for installing one or more HC900 Controllers. It is recommended that the

Rack Installation

information in this section be reviewed before beginning thillation. Familiarity with the overall
procedure will help to prevent errors and will promote efficiency in gengB. installations require
additional protection from the environmteand must be installed in a grounded metal enclosure.

Note: Unconfigured racks will not be detected in 100ms base cycle mode and it is not recommended to

connect to 1O network/switch

Tools Required

The primary tools required during installation are liste@aible6.

Table 67 Installation Tools

Item

Description

Comments

10

11

Common tools
1 Wire strippers
1 Crimper

Screwdrivers
1 Small flat-tip

1 Small/medium flat-tip or Phillips

1 Large (long blade)
Other

9 Electric drill, with drill bits for #10 or M4
screws, and with drill-bit extender

T Vacuum cleaner, brush

1 Pen, ball-point or felt-tip, for entering data on
labels for I/O modules)

1 Multi-Meter (Volt/Ohms/Amps)

1 Soldering pencil or gun (for attaching filter
capacitors to I/O wiring shields)

Special tools

1 Precision meters

For Power Supply and for I/O Wiring

For Terminal Lugs on Power Supply wiring
and on 1/O wiring shields

For Euro-style Terminal Blocks

For Barrier style Terminal blocks); also for
captured screws in Terminal Blocks

For use as 1/0 Module extractor

For rack mounting

For use during and after drilling operations

For entering data on labels for I/O modules

For safety checks and for equipment test

For attaching filter capacitors on /O wiring
shields

(If required) for testing Analog calibration;
refer to Analog Calibration in this manual.

Revision 6
21 April 2017

HC900 Process & Safety Controller User and Installation Manual

65



Equipment Preparation

A checkilist for site preparation is givenTiable7.

Table 71 Site and Equipment Preparation

Step

Procedure

Reference

Verify that sufficient numbers of the following items are on
hand:

1 Racks (4-, 8- and 12-slot)

1 Power Supplies: 1 per rack or 2 per rack if redundant
powered rack.

1 C30/C50/C70 Controller Module or Scanner 1 port (1 per
rack)

1 Redundancy:

- Each Controller Rack: 2 Power Supplies, 2 C75 CPUs,
1 Redundancy Switch Module.

- Each I/O Rack: 1 Scanner dual-port module, 1 Power
Supply, 1 reserve Power Supply (optional), 1 Power
Status Module (optional)

1 1/0O Modules (correct type for each configured slot)

1 Terminal Blocks, Barrier or Euro style, (1 for each /O
Module)

1 Jumpers 2-position or 10-position, (for designated
Terminal Blocks)

1 Tie Wraps (1 or 2 for each Terminal Block)
1 1/O Label (one per terminal block, by module type)

1 Filler Block Cover (1 for each slot not occupied by an
1/0 Module)

1 Blank label (1 for each Filler Block Cover)

1 Grounding Bars for 1/0 wiring shields (1 or 2 for each 4-
slots in each rack)

1 Wiring terminal lugs (for connecting 1/O shields to
grounding bars)

1 Sheet metal screws, steel #10 or M4, for mounting racks
in enclosures (4 screws for 4-slot racks, 8 screws for 8- or
12-slot racks)

1 Section on Pre-Installation
Planning.

1 Sections on installation
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Step Procedure Reference
2 Install (or verify correct installation of) enclosures for HC900 Mount Racks
Controllers and ancillary equipment:
Table 8 7 Mount Rack
1 Mounting rails or flat-panels
1 (for cabinet with multiple HC900 Chassis):
- grounding bus
- barrier strip for AC power
1 Master control Relay
3 I nstall (or wverify correct i| SeePre-installation planning
for networking devices: sections.
Note:Some networking devices
may share enclosures with
HC900 Controller components.
4 Install (or verify correct installation of): See 1/0O Module Installation
] ) and Wiring on page 77.
1 External disconnect switches
1 Fuses
at the power source associated with input sensor or output
devices for I/O modules.
5 Arrange and organize items to be installed at or near
enclosures.
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Mount Racks

Rack assembly information is givenTiable8.

Table 87 Mount Racks

Step

Procedure

Comments/References

Mount the Rack in the
enclosure as follows.

7 Using the diagrams

below as a guide, mark
the locations for rack
mounting in the
enclosure for the top
holes in the rack.

(See CAUTION and
Note at right.)

Drill and tap for # 10 (or
M4) screws.

Start the mounting
screws (supplied by the
user) in the drilled
holes.

Hang the Rack on the
screws at the top.

Mark the locations for
the bottom screws.

(See CAUTION at
right.)

Drill and tap for # 10 (or
M4) screws.

Remove the rack from
the enclosure.

For dimensions of the pattern for drilling holes, refer to the

diagram below.

<A

2. I
/BB 58\
e —a t
U;"uwuuwu"',wud

__
-—"‘
S ...t
o

-

-

-
--"""

Vo
Q=

ae=="

CAUTION

When drilling holes, prevent metal
flakes from falling into the rack, or onto any surface within
the electrical cabinet.

Note: Always mount racks as shown above. Thatis, never
mount vertically, or with backplane horizontal.

/ o

a

L
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Step

Procedure

Comments/References

o T,

12-slot |..-
racks only,

4
/
2

Reference Center
for Drilled Holes ...,

.
~.

Redundant
and Power
(VO Racks chly)

Supoly
Modkde

.
0.283
U

86.90
175

-

110.2

—— 4

4—..4:.3&—.

e £.04
153

Aluminum grounding bars
for 1/0O module wiring are
optional. They can be
mounted at top, at bottom,
or at top and bottom of the
rack, as indicated at right.

If grounding bars are
included, attach them with
two M3 screws (supplied
with grounding bars in
plastic bag).

Note: The plastic bag also
includes four M4 screws
for attaching the grounding
wire lugs, which are
attached later.

Attach the M4 screws
loosely to the grounding
bars for safe keeping.

A \m \m \m\m O\Q\'ﬁ\ ®

e _ o o o

Hang the rack in the
enclosure on the top
screws.

Start all screws in the
bottom of the rack, then
tighten all screws.

Note: You may find it
easier to postpone this
step until after all
components have been
installed in the rack.

cl2) |

Clh

Repeat for each rack in
your system.
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Assemble Controller Rack
C30/C50/C70 Controller Rack assembly information is givehaible9.

C75Controller Rack assembly information is giveriTiable10.

Table 917 Assemble C30/C50/C70 Controller Rack

Step

Procedure

Comments/References

Carefully place the Power
Supply in the leftmost slot in
the Rack, ensuring that the
connector at the back seats

properly.

Insert a slot screwdriver in
the slots at the top and
bottom of the power supply
cover while pulling backward
to open the cover.

Fasten the screws (captured
in the face of the power
supply) into the tabs at top
and bottom of the rack.

Torque to 0,4-0,5 N.m
(3.57 4.4 Lb-In).

—

N NN

A\ WARNING &

Hazardous Voltage

installing wiring.

T Ensure that wiring to the Power Supply is disconnected from the site AC source before

Do not remove Yellow/Green wire from grounding stud on the power supply.
Failure to comply with these instructions could result in death or serious injury.
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Step

Procedure

Comments/References

Ensure that wiring to the
Power Supply is
disconnected from the site
source, and then connect AC
wiring to the power supply as
shown at right.

Note: The Yellow/Green wire
is supplied with the power
supply. The nuts (w/star
washers) for the grounding
stud are on the stud. The
power supply has an internal
fuse that is not replaceable.
A second external fuse may
be added if desired. For PO1
power supply use 3.0A,
slow-blow for 115VAC
operation; 2.5A, slow-blow
for 230VAC operation. For
P02 power supply, use 2.5A,
slow-blow for 115VAC
operation; 2.0A, slow-blow
for 230VAC operation. For
P24 power supply use 7.0A
slow-blow.

CAUTION

The P24 is a +24V DC
Power supply. Do not
apply AC voltages of any
kind to this power supply
or you will destroy it.

Apply power. For PO1 only,
test voltages at the test
points provided on the face
of the Power Supply.

Note: Test-points are
electrically connected to the
backplane of the rack. If the
power supply is not properly
seated in the backplane
connectors, no voltage will
be measured at the test
points. It is measured from
the backplane.

ATTENTION!

Do not connect PE Ground (Green) Wire

directly to terminal on Power Supply.

®
®a cauTion & <
SHOCK HAZARD:
L oy

Brown Black
(Eure) (USA)

#14 AWG, e I
(2.1 mm?) Blue White

Copper, 75%¢

(Eure) (USA)

= (Ground)

Green

L

Image shows strain relief

—L— (PE Ground)

(Yellow/Green)

#14 AWG
(2.1 mm?) 5
Copper, 75" C
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Step

Procedure

Comments/References

A\ WARNING A

Ensure that AC power to the
rack is disconnected.

Setcont r ol | er mo
communication ports to
desired settings (page 42).

Carefully place the Controller
Module in the rack,
immediately to the right of
the Power Supply. Fasten it
in place with two captured
screws at top and bottom.
Torque to 0,4-0,5 N.m

(3.57 4.4 Lb-In).

ATTENTION:

Do not install the battery at
this time. Installing the
battery(s) before the
controller is configured
can substantially shorten
battery life. Install under
power after the controller
configuration is complete.

(For more information, refer
to Battery
Installation/Replacement,
page 203.)

AN

1/0 will be installed later.

See Page 77.
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Table 107 Assemble C75 Controller Rack

Step

Procedure

Comments/References

Carefully place the Power
Supplies in the slots in the
Rack, ensuring that the
connector at the back seats
properly. See Table 9 steps 1
and 2 for power supply wiring
details.

Note: It is recommended each
power supply should be
powered from a separate
power source and a power
switch should be installed to
allow for servicing of each
Processor/Supply separately.

Set controller communication
ports.

See page 42.

A\ WARNING A

Ensure that AC power to the
rack is disconnected.

Carefully place the Controller
Modules in the rack, adjacent
to the Power Supplies.
Fasten them in place with
captured screws at top and
bottom.

Torque to 0,4 -0,5 N.m

(3.57 4.4 Lb-In).

ATTENTION:

The CPU battery comes
installed with a plastic tab
protruding from the battery
cover. This tab breaks the
battery circuit. Do not
remove this tab at this time.
Removing the tab before
the controller is configured
can substantially shorten
battery life. Remove the tab
under power after the
controller configuration is
complete.

(For more information, refer to
Battery
Installation/Replacement,
page 203.)

See figure in step 1.

Insert the RSM in the middle
slot and attach with screws at
top and bottom.

See figure in step 1.
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Assemble I/O Expansion Racks

I/0 Expansion Rack assembly information is givemamble11.

Table 117 Assemble I/O Expansion Racks

Step Procedure Comments/References
1 Insert power supply into left-most slot If using redundant power, your 1/O rack will contain a second
in the 1/O rack. See Table 9 steps 1 smaller compartment, see 1 in the following figure. Insert first
and 2 for wiring details. power supply in the larger compartment as shown, to the
immediate right of the plate dividing the two compartments.
/8 : 6 0 RN
&
p'
D Il s n s noEBRBE
T NN RN
@ |UE
-
2 Redundant Power (optional): See 1 in figure above. See Table 9 steps 1 and 2 for wiring
details.
Insert the second power supply in the
left side of the smaller compartment,
see 1 in figure above. See Table 9
steps 1 and 2 for details.
Insert the PSM between the 2 power
supplies. Fasten it in place with
screws at top and bottom.
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Step

Procedure

Comments/References

Set scanner address for the 1/0 rack
using the Scanner Module DIP
switches on SW3 (shown at right). For
C50/C70, use addresses 1-11. For
C75, use addresses 1-12.

Scheme 1 (upto 5 racks):

DIP switches 6-8 must be OFF. Only
one DIP switch may be ON:

DIP switch 1 ON = Scanner 1
DIP switch 2 ON = Scanner 2
DIP switch 3 ON = Scanner 3
DIP switch 4 ON = Scanner 4
DIP switch 5 ON = Scanner 5

Scheme 2 (upto 12 racks):
DIP switch 6 NO Always and

1 ON = Scanner 1

2 ON = Scanner 2

2 & 1 ON = Scanner 3

3 ON = Scanner 4

3 & 1 ON = Scanner 5

3 & 2 ON = Scanner 6
3& 2 & 10N =Scanner?7
4 ON = Scanner 8

4 & 1 ON = Scanner 9

4 & 2 ON = Scanner 10

4 &2 & 10N =Scanner 11
4 & 3 ON = Scanner 12

A small slotted screwdriver or
paperclip works well; avoid pencils.

| S

—
—

Honeywell |
2\

]

P N |/
\ B

— |

Repeat steps 1 through 3 for each 1/0
expansion rack.

Then, for each 1/0O expansion rack,
insert the Scanner Module
immediately to the right of the Power
Supply, and secure it in place with the
two captured screws in the faceplate.

WV NN L
l
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Step Procedure Comments/References
5 1/0 will be installed later. See Page 78.
76 HC900 Process & Safety Controller User and Installation Manual Revision 6

21 April 2017




This page has been intentionally left blank

Revision 6
21 April 2017

HC900 Process & Safety Controller User and Installation Manual

7



I/O Module Installation and Wiring

Overview

This section contains descriptions of and procedures for installing I/O Modules in controller racks
(C30/C30sS, C50/C50S, C70/C7Q80dels)and in I1/0 expansion rack§%0/S50S, S75/SBonly).

Module Placement in Racks

Each input or output module is placed in an I/O sla rack as shown iRigure37.

Each fAslotodo in a rack includes arackanda2@in(4x®) de s

socket in the backplarthat receives the associated 4-gib plug at the back of thé® module.

At the front of each I/O module,20 or 36pin plug receives the associated socket on the back of a terminal
block. When the I/O module is inserted into the rack and the terminal block is placed on the circuit board,

two captured screws the terminal block are fastened to metal tabs on the rack.

+»~==4 x 5-Pin connector
K to Backplane gmmmmm= x200r2x18
’

74 Pin connector
G to Terminal Block

S P /l_

Nz
- N

-

,~==Label

G
,
’
’,
4

G -

e e e e e T T Tt T e

Figure 371 1/0O Module Installation

A\ WARNING A

1 Do not use an input/output terminal block if the terminal block is damaged, if the door is
missing, or if one or both mounting screws are missing.

1 Always tighten both terminal block screws to proper torque settings before applying field
power to the module. Torque to 0,4 - 0,5 Nm (3.57 4.4 Lb-In.)

T Do not apply energized (fAlived) field wirihng
one of the racks in the HC900 Controller.
1 Do not operate the controller without a Protective Earth connection.
Failure to comply with these instructions could result in death or serious injury.
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Terminal Block Styles

The terminal block is available in the barrier stgleown at
left in Figure38, and the Euro styJeshown at rightNot
shown: a Euro style with 36 connections is also available|
for certain high capacity modules. >

Terminal blocks have an embossedmb er i ng A K
shows the numbering pattern of the3&connections.

BlI[E[E)

I@<®<$\\G>€>®
mmepee

The frame associated with the terminal block has a

transparent hinged door. The hinged door is a tool secut
cover. To open the door, insert a flat screwdriver into the
slot at he top and bottom of the door while pulling out. Th
door has moldeéh tabs that hold labelsvhich are uniquely

color-coded to identify each module type.

Each label is printed on both sides. On the front (visible
when the door is closedye I/0O channel numbergith
spaces in which tagames can be written. On the back ﬂ'h
(visible when the door is open) are wiring patterns for the
type of module located in the slot.

XS

of
§ 0lo) olol=) |

Figure 381 Terminal Block Styles

The 20pin, inline connectors at the back of the terminal blocks are universal; that is, any type of I/O
module can be used with either the Barrier style or the Euro style terminal Glbek36pin Euro terminal
blocks must be used with Hig_evel Al,High Level AO,32 DI, and 32 DO modules.

ﬂ ATTENTION

Before mounting terminal blocks in the rack, be sure they are properly keyed to the
module type they will be used with. See 1/0O Module Installation Procedures, page 84.

Terminal Block Colors and Keying

Both the barrier style and the Euro style are available in two colors (red and black). Black terminal blocks,
which have gold contacts, are used for4eoitage, lowenergy signals s asanalog inputsgontact

inputs and low DC voltages. Red terminal blocks, which have tin contacts, are used for higher voltages
such as 120/240 Vac.

Colors of each Terminal Blocks must correlate to that of the mating header on 1/O modules withhesich t
are used; that is:

1 Black terminal blocks, which have gold contacts, are for use with I/O modules that have black headers
and gold pins in the 2pin connector; these include: Analog InptitthannelAnalog Output, DC Input,
DC Output, Contact InpuPuse Input, Pulse Output, Frequency Input, Quadrature Input

1 Red terminal blocks, which have white (tin) contacts, are for use with 1/O modules that have red headers
and white (tin-) contacts in the 2@in connector; these include: AC Input, AC Output, Rethy
Output.

1 36-pin black Euro terminal blocksvhich have gold contacts, are for use vthoint AO, 16-point AO,
16-point Al, 32point DI, and 32point DO modules.

1 Terminal blocks rastbe keyed by the installer to prevent high voltage terminal blvoks being
installed on low voltage modules. SEable14.

1 Any of the colorcoded labels will fit into the door of any terminal block. Use care to ensure that all
hardware components match each other, and alsdrire@control strategy in the configuration file.
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Remote Termination Panel (RTP)

The optional Remote Termination Panel (RTP) provides an easy way to connect the HC900 controller to
the field wiring. The RTP integrates some of the typical externally coetheomponents, reducing wiring
and setup time. It also minimizes the need for multiple wires under a single screw connection by
expanding the connectivity of the shared terminals of the I/0O modules.

SeeAppendix- Installation of Remote Termination Pasi¢RTPs)age217for details.

Terminal Block-to-Field (Signal) Wiring

Although both of the two available terminal block styles can be used on all I/O module types, wiring
methods vary with the maide type and with the type of field devices connected to the terminal block. The
descriptions that follow provide details.

Wiring can be routed through the terminal block at the top, at the bottom, or both. Wiring should be fixed
in place using wire tieat the slotted tabs that are molded in at top and bottom of each terminal block.

Wiring Rules and Recommendations

In general, stranded copper wire should be used foithmEnmocouple electrical connections. Twisper
wiring with shielded cablés recommended analill improve noise immunity if wire routing is suspect.

Wire Gage

Observe all local codes when making power connections. Unless local electrical codes dictate otherwise,
the recommended minimum wire sifoe connections is given ihable12.

Table 127 Minimum Recommended Wire Sizes

Wire Wire Application
Gauge
14 Earth ground to common power supply.

14 to 16 AC to power supply

10to 14 Earth ground wire

20 DC current and voltage field wiring

22 DC current and voltage wiring in control room

Routing and Securing Wires

Typically, field wiring is routed to connections at a terminal panel near the controller and thehdrom
terminal panel to the terminal blocks on the 1/0O modules.

Whatever method of routing is used, wiring must be mechanically supported along its length, and must be
protected from physical damage and electromagnetic (noise) interfer&esEldctrical Considerations
pages6.)

Also, all wires must be securely terminated, using appropriate wiring practices.
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Signal Grounding (

Figure 39)

The shield for eeh input should be grounded Low-Frequency Shield
. . Noise Rejection wire

at the grounding bgoptional) at the top or

bottom of each rack as indicatedrigure 40.

For lowfrequency noise rejection, /O wiring

shieldsshould be grounded only at the

controller end.

For highfrequency noise rejection, shields

should be grounded at the controller and at
the field device. If the ground voltage ) )
potentialat the field device is tferent from DC isolation
that at the controller, a DC isolation capacitoHigh-Frequency Capacitor
should be used between the shield and the Noise Rejection
grounding bar on the rack.

Shield
wire

Figure 391 Signal-Wire Grounding

Aluminum grounding bars for I/@iring are available as options. When selected for use, they are fastened
to the top and/or bottom of each rack, as indicatéegare40. To enable connection of multiple ground
wires with a single screw, theings can be twisted together and secured with a wire lug.

To facilitate module replacement, it is advisable in most cases to route all wiring through either the top or
the bottom of the terminal block. This

allows the terminal block to pivot up or
down,allowing ready access to the

module, and is the preferred method s
for a limited number of wires.

For a larger number of wires, or for ’
wires of a heavier gauge, it is advisab
to route some wires through the top of )

the terminal block, and some through
thebottom, as indicated iRigure 40.

In this case, it is necessary to adjust
wire length so as to ensure adequate
flexibility of the twisted wires and to

provide clearance sufficient to remove )/
the 1/0O module.

SSIEIEIRIRISRIRIEIE

Figure 401 Wire-Shield Grounding
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Terminal Block Jumper Combs

Two styles of terminal block jumper combs are available for use with the bstiylerterminal blocks: ten

position and two position(Figure41)

The tenposition jumpers are used with AC
output modules to intezonnect L1 (ACHot) of
all channels.

The twoposition jumpers are used to connect
Common (DC negative or AC neutral) for the D
input module, the DOutput Module, and the
AC Input Module. Each of these module types
has groups of eight channels, with the two grou
isolated from each other. The tyaosition
jumper connects (Common) terminals 10 and 1
making one group of sixteen nisolated
channtés.

The twoposition jumper can also be used to
connect the V+ terminals on the DC Output

Module.

Refer to the wiring information on each module,

given in this section of this manual.

Smelelelclololelolele]
[©X6XOX6] O]9/ [CICIOI0)

Figure 4171 Terminal Block Jumper Installation
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Removal and Insertion Under Power (RIUP)

A\ WARNING

Read and understand all of the following information regarding RIUP before attempting to remove and/or
replace any I/O module, particularly in a systémttis actively controlling a process.

In legacy systemsll of the I/O Module types in the HC900 Controller System include the Removal and
Insertion Under Power (RIUP) feature. That is, while the rack is powered, any of the I/O Modules can be
removed ofinserted:

1 With no physical damage to the module, to the rack, or to other modules in the rack

1  Without disturbing the functions @fther 1/0O modulesn the rack or in the system.

Under carefully controlled circumstances, this feature enables the useraeerand insert an I/O module
without completely shutting down a running system. However, it must be recognized that removing or
inserting an I/O module under power is potentially hazardous to property and to personnel.

In new systems, the CPU and Scammedules support RIUBircumstances that dictate prudent actions
depend on conditions and specific process applications at each user facility. It is the responsibility of site
personnel to know all potential consequences of RIUP, and to take actioeseatpmll adverse

consequences before removing or inserting an 1/0 module under pdalgle 13 provides some general
guidelines for establishing appropriate procedures at a given installation.

Table 1371 RIUP: Potential Hazards and Recommended Actions

Hazard Source Preventive Action(s)
Potentially lethal voltages on Disconnect all signals at terminal
A WARNING Terminal Boards associated with blocks from sources of power before
1/0 Modules. removing the terminal block from
Hazardous Voltages the 1/0 module.
Each signal at each of the Either:
A CAUTION terminals for an /0O module has a Using trained | and
; specific function. Any or all of the Sing trained personnel and
Loss of control or view of signals may be vital for safely appropriate control mechanisms,
arunning process controlling a process. transfer to manual control for each

signal that is necessary to maintain
safe process control.

Or:

Bring the process to a safe stop
before initiating the removal or
insertion procedure.

A\ WARNING A EXPLOSION HAZARD Class 1, Division 2 Installations

1 DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN SWITCHED
OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.
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I/O Module Installation Procedures

Table 141 Connect Input/Output Wiring

supplied with the module
(tagname side out) into the
hinged door for each 1/0
Module.

Slotted tabs, molded into
the door at top and
bottom, hold the label in
place.

Step Procedure Comments Reference
1 Using Rack #, Slot #, 3
Channel # data from a pefadbiall ORANGE, WHITE TEXT)
Designer Software report, | select Label--ms’"
fill in the tag names on the | *eoior e (GREEN, WHITE TEXT)
Label for each configured e /
I/O Module. Module slot R Ml (GReen, whiTE TEXT)
position should take heat g
de-rating |nt.o account.. (RED, WHITE TEXT)
See Heat Rise De-rating
page 52. “ (GREEN, WHITE TEXT)
Be sure to use the m (DARK BLUE. WHITE TEXT
appropriate label for each
module type. -u| (RED, WHITE TEXT)
(WHITE. DARK GREY TEXT
(YELLOW, DARK GREY TEXT
2 Place the appropriate label

DE-ENERGIZE
MODULE FIELD

POWER BEFORE |
SERVICING
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off the "key-tabs" in the
pattern that identifies each
module type.

(For a diagram of each
key-tab pattern, use the
I/O Modules and/or the
diagram shown next page.

125 VDC IN

Step Procedure Comments Reference
3 (Optional): Install jumper Scc; :nput
combs into designated A A nput
Barrier style Terminal il 2GRyt Relay ou'pm_
Blocks, to reduce the I y /|
wiring required to supply T mm
. D— 1 @
power: = 5 2
- 3 @
Two-position jumper for = ~¢ ® e
the DC Input Module — 2 0
and/or on the DC Output = ’ premympeml g
= 0 L& :
Module. = =5 D =i
] w li=s
Ten-position jumper for — A o = = Oif
= = ¢
the AC Output Module. = 1) | = 1
.-3 14) Y sy 14
. o = 15 le= D =1
Five-position jumper (10- ] () = 16
position jumper cut in half) S 17 | i N
for a Relay Output — o ®
Module. [ IS =8 - 2)|
Refer to terminal block wiring diagrams for specific information.
4 For each configured and 1207240 VAC,
labeled 1/0 Module, break

Example:

; --;,""' Tabs Removed
|/ for AC Output

Module
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Step Procedure Comments Reference

4 NOTE: In the diagram below, the white cut-outs represent the cut-outs on the modules that
c 0 n| accommodate tabs on the Terminal Block. That is, all key-tabs that line up with the white cut-
outs on the diagram should be retained, and all other tabs should be removed.

The orientation of the diagrams below corresponds to the picture of the terminal block, shown in
the previous picture.

Diagrams for 1/O Module Key-Tabs

120/240Vac OUT
PFQ

120/240Vac
125 VDC IN
120/240Vac IN
24Vdc OUT
32DO

Relay OUT
Contact IN

24 VdcIN
Analog OUT

32Dl

Analog IN

16Al
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Step

Procedure

Comments

Reference

If installing High Level 16 channel Analog Input module, set its SW1 and SW2 DIP switches to
ON. This connects an internal 250 ohm resistor.

A small slotted screwdriver or paperclip works well; avoid using pencils.

:'J Honeywell

e

,"' N L:: Z “‘u.
" wWED \
' HExO |
| OB |

) = A
"\\ ~ o5 ‘,.;
\mg: / | U

If installing 8- or 16-channel Analog Output module, set its DIP switch as follows. (Switch is

|l ocated at edge of

modul e,

1 For internal rack power, set DIP switch to ON.
1 For external power (18-36V), set DIP switch to OFF (default).

Note: 24VDC external power is required if using 6 or more 8-pt. AO modules or 3 or more 16-pt.

AO modules.

mar ked ASW10.)

A small slotted screwdriver or paperclip works well; avoid using pencils.

Ex

ETN

8-16 Analog output Channels require loop power for open loop detection.
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Step

Procedure Comments

Reference

If installing a PFQ module, set its Input 1, Input 2 and Index DIP switches to differential or single
ended mode. Inputs mode need not match index mode. See below for switch positions.

Switch location on PFQ module:

-~ Honeywell

swi "
INPUT 1, 5&F

SW2
INPUT 2

sw3 .
INDEX o

Settings (using Input 1 as example)

Single ended (factory setting):

ON OFF

IN1
g

DIFF | 5o [N
SINGLE S5 | INT

1 and 2 (SINGLE) = ON, 3 and 4 (DIFF) = OFF S\\\/1

Differential:

ON OFF

[a =R ep)
SINGLE|§ 22 !NHi
1and 2 (SINGLE) = OFF, 3 and 4 (DIFF) = OR§\ /4
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Step

Procedure

Comments

Reference

Connect wire-tie into the
top and/or bottom of the
Rack.

Form a bend in each wire
to provide strain relief, and
secure the wire bundle
with the tie.

Euro Terminal Block
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Step Procedure Comments Reference
9 Install /O modules in
racks. Be sure to follow
placement guidelines v
under Heat Rise De-rating £ 8 o
page 52. 3
|'l |' ®
@
| o
| | oLE @ B B B BN @g
O
| VBELOIODSSSS
e o oo ﬁ @
DF
@ [0}
YAl
QD [
|
l
| c:| @ B B B B B @
! J_Je_&gjﬁg\ :
o a] = & H—J
Ja
10 Install /O module, install
appropriate terminal block. %
VAR [ =
=)
'! ==d
I
| A 0B B R BB B
| J rL bR ke
o o o= g ol
11 In each slot location not Note: The Filler Block Cover looks much like an I1/O Terminal

occupied by an I/O
module, install a Filler
Block cover, Part number
900TNF-0001.

Block assembly, except that it does not include the wire
terminating block (screw terminals). The Filler Block mounts in
the same manner as a Terminal Block (with captured screws at
top and bottom). Blank labels are provided for mounting in the
hinged door.
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I/O Terminal Block Wiring Diagrams

Universal Analog Input Module Wiring

The Universal Analog Input Module has eight inputs, which can include any combination of the following
input types: RTD, TC, Ohms, Millivolt, Volt, or Milliamgrigure43 shows wiring examples ofeh of the
analog input types. An example of wiring for eight TC inputs is givefigare45.

Specifications for this module and for other modules are given in the Specifications section of this manual.

ﬂ ATTENTION

To indicate sensor failure the Analog Input software will output a warning if
thermocouple resistance > 80 ohms. Use appropriate gauge wiring to prevent
inaccurate failure warnings.

Table 1571 Typical Thermocouple resistance in Ohms per Double Foot @ 68 degrees F

AWG No. [Diameter [TypeK [TypeJ Type T Type E Type S Type R Type WS/ [Type W/
inches PYPT110 |PY/PT113 W26 W26
10 0.102 0.058 [0.034 0.029 0.069 0.018 0.018 0.023 0.020
12 0.081 0.091 [0.054 0.046 0.109 0.028 0.029 0.037 0.031
14 0.064 0.146 (0.087 0.074 0.175 0.045 0.047 0.058 0.049
16 0.051 0.230 [0.137 0.117 0.276 0.071 0.073 0.092 0.078
18 0.040 0.374 |0.222 0.190 0.448 0.116 0.119 0.148 0.126
20 0.032 0.586 [0.357 0.298 0.707 0.185 0.190 0.235 0.200
24 0.0201 |1.490 [0.878 0.7526 1.78 0.464 0.478 0.594 0.560
26 0.0159 |2.381 [1.405 1.204 2.836 0.740 0.760 0.945 0.803
30 0.0100 [5.984 (3.551 3.043 7.169 1.85 191 2.38 2.03
Table values are shown as a reference only; actual values may vary. Consult manufacturer specifications.

Isolation

This module has eight inputs, which are isolated except for RTD current sources.

RTD Inputs
RTD inputs share current sources (two RTD inputs per source), as shown in

Figure4?2, Figure43, andFigure44.

For example, the current source for the RTD input at channel one (terminals 1 and 2) is terrripdl & (I
2). This same current sme (ko1 & 2) is also used for an RTD input at channel two (terminals 4 and 5).
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Figure42 andFigure46 show examples of RTD input wiring-{&ire and 3wire RTDs). Fourwire RTD
inputs are not available.

RTD(3Wire) | [ | -
Input E

€

RTD (3-Wire)
Input

|||||—<
ul|
o+
' H
H i
N —
H H
H I
[
. T
¥ El
H -
e
. N
z
Nz
=z N
w +
¢
Q@@
(-] S

Figure 421 RTD Inputs

OHMs Inputs

Ohms inputs are wired similar tevire RTD inputs. That is, they require a current source, and thus must

use one of thexkp current sources. Also, two terminals are jumpered together as they are-f@iréwo
RTD inputs.

Analog channels wired for Ohms inputs differ from RTD inputs in these aspects:
1 Ohms inputs connect to variable resistance devices other than &TDs,

1 Ohms inputs are configured BPesigner Softwaras Ohms inputs, rather than as RTD inputs.
Examples of wiring for resistance inputs are giveRigure46.

Shield Grounding

Shields must be grounded as desadibnder Shield Grounding at the beginning of this section.

A\ WARNING &

Hazardous voltages exist at terminal blocks.

1 Using switches at field devices disconnect the field wiring from power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.
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RTD (3-Wire)

[]
]
]
Input ) i w )
IRTD I
"5 1
L iy e N1 -@ IN T+ )
® H INT- @ IN1= )
Thermocouple al,1&2 3 loo? & 2 o |
lnput IN2+ 4 IN2+ ’D
QE_.,I - ® £ S
= : IN 3+ 6 IN 3+ S |
b [T IN 3= < 7 > IN & 3\7
£\ 8
3&4 o 3& 4
Ohms U i —me [N 4+ - IN 4+ 8
Input X Jumper ( 10 N4 7))
= IN 5+ {(11) IN 5+ %)
IN5 12 IN5= SQ
b, 5&6 = 111 ) T 5I& 6 2
= N 6+ é
+ 1 ekaawe = 15 ING-
mV, V > i Lt ORIk
Input g(;/u?éev o T —" >
IN7- 17 INT- =) A
" Iy 7&38 18 lero 788 S
T = IN 8+ —_@- @ IN 8+ E\e :
A smman [N 8 - ef—— IN8- - "
250 H Y I
4-20 mA Ohms i ;
Input p— rr“ ‘i'
24 Vdc _ =
I
Figure 431 Universal Analog Input Wiring Diagram
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RTD (3-Wire)
Input

RTD (3-Wire)
Input

RTD (3-Wire)
Input

RTD (2-Wire)
Input

e

=== N 1 —

............. IN 1 = =

SX6IOIOIC

14

DXOXO)

Figure 441 Examples of RTD Input Wiring

g
.
S

IN 1+

Lo 1&2

IN2+

IN2-
IN 3+

IN 3-

L.3&4
IN 4+

IN4-

.
“
.
O

IN 5+
IN5-

l..5&6

IN 6+
INE-
IN7 +

INT7-
L 7&8

IN 8+

IN&-

@ wwwc>e|oow<a 200 soo»lwme 00O @

o)
v"
o
Pl
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Thermocouple W)
Inputs
IN 1+ —— 1 IN 1+ LD |
(R vil— 2
IN1- s 2 IN 1- 0}
@ o |-
IN2 + IN2+ )
2 < IN2- l@ IN2- o
IN3+ 6 IN 3+ S |.
3] IN3- l@ IN 3- ©
o - 2
IN 4+ N 4+
s < IN4- 10 IN 4- 7))
IN5+ IN 5+ ©
5 < IN5- 12 IN 5- 0
| I 14 8 .
NG+ IN 6+
6 < IN6- i@ IN 6- S
IN7 + 16 IN7 + ZIS i m
7 < IN 7- e
IN7- 17 4
IN8 += 19 IN 8+ O I.
8 < INS- 20 IN 8- O i (19
=t (1
Shield Groung=-=" % ﬂh I - @
(typical)
Figure 451 Analog Input Wiring - Eight TCs
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Resistance, Thermistor

Inputs

i}

e

A

“.-- Shield Ground

(typical)

Figure 46 7 Analog Input Wiring - Eight Resistance Inputs

IN 1+ 1
INT- 2
IN1&2@- 3
IN2+ -t 4
IN2- 5
IN 3+ 6
o 417
IN3&4@® 8
IN 4+ _|.
IN 4[ 0 10
IN 5+ —-l@
IN5= 12
IN5 & 6@+ 13
IN 6+ 14
IN 6--t 15
16
IN7+
IN7 @
IN7 & 8@ 18
IN 8+ 19
IN s-:t 20

M

IN 1+

N 1. —

IN1&2@®

IN2
PR

IN 3+
IN 3- —L

o 5

-

.
-
.

IN 3 & 48

IN 4
+IN 4- l

IN 5+
N5 —8

IN5&6

IN 6+ —?

IN 6-

IN7 +
IN7- —‘

IN7 & 8@

IN8
e L

@ ooca]wcoe|c>co®ecos&cocolwoe'coeel @

*a
.
o
.,
.
‘e

-

)
.
-
.
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Resistance Temperature Device Inputs

IN 1+

b
=

2 N

INT=-

I 1 & 2@

IN2+

3 IN2-

IN3 +

IN3=

4 > L,384@

IN4 +

IN4-

IN5+

SO

IN5=
5 >l.5&6@

ING +

6 ING-

@/®

IN7+

IN7-

7 l,788®
IN 8 + =i
8 IN 8 - =

gl

AN E AN EAEES
PPRROOOPOO®

d

llll
-

*== Shield Ground

(typical)

v,
.,
e,

IN 1+

IN 1~

loo 1 & 2 @

IN2+
IN2-

IN 3+

IN 3-

L,3&4 @&

IN 4+

IN 4-

IN 5+
IN 5=

ki 5&6 @
IN 6+

IN 8-

IN7 +

IN 7=

L.7&8 @

IN 8+

IN 8-

@ obc><bwe|a>o®eoeswo>|ome|<bee| @

Figure 477 Analog Input Wiring - Eight RTDs
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Slidewires

R ..... %
: ] ~:.. . -n
$— e 1+ e 1 IN 1+ B ()

F IN1- —d IN 1- 9

. lero 1 & 2= o 1 &2

IN2+ ﬂ@ IN2 +
1’ IN2- @ IN2- ‘...,-.-.
3 ' IN3 + I IN 3+ Ll 0
IN3- l@ IN 3- 0
R lero 3 & 4 ' ko3 &4 @

<,

IN4 + l@ IN 4+

IN 4 - | IN 4-
IN5 + l@ IN 5+
ING- 1@

IN 5-
lRTD 58&6 l@ IRTD 586 @ .."’.
IN6 + | IN 6+
ING- |@ IN 6-
INT + (18) N7+

IN 7-

IN7- l@

lp 7 & 8 I by 7 &8 @
IN 8+ @ IN 8+
INB- o) IN 8-

.
-
°
o

=) |«D<>]wd>e|w®|ecosl®®o>|oooe|oee| =

Figure 481 Analog Input Wiring 7 Slidewire (Position Proportion Block)
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16 point High Level Analog Input Wiring (Figure 49)

Be sure to set the module DIP switchesvoltage or current mode. See payeThis requires Low
Voltage Euro style 3&erminal terminal block.

Note: Unused input channel shall not be left open for 90031 0 module

T

vV IN 1+ 1
- IN 2+ 2
Source e
IN 2- 4
IN 3+ 5
IN 4+ w—
IN 3- e—
IN 4~ m—
1N 54—
IN G+ w—
IN 5-
IN G- m—
| — INT+
IN S+ —
INT7-

4-20 mA | Xmtr S
| 1N O+ —
Input + IN 10+ =
24 Vdc N 8-
- IN 10- m—
IN 17 4 s—
| TN 12+ m—
IN 11 - m—
IN 12—
1N 13+ m—
TN 144 m—
IN 12~ m—
IN 14—
IN 15+ m—
IN 15+ m—
1N 15- m—
IN 15~ m—
NC —
NC m—

V Input

NC w—
NC —

DO IRI®I®ILICIDE|GIIC

5

Figure 491 16 point High Level Analog Input Wiring

4 channel Analog Output Module Wiring

An example of Analog Output Module wiring is showrFigure50. Specifications for this module and for
other modules are given in the Specifications mar@lalapplications require an external series relay used
to ensure outputs achieve failsafe action. I3€800 Process & Safety Controller Safety Marfoal

additional details.

Isolation

The four outputs are isolated from each other.

Shield Grounding
Shields must be grounded as described under Shield Grounding at the beginning of this section.

A\ WARNING A

Hazardous voltages exist at terminal blocks.

1 Using switches at field devices disconnect the field wiring form power sources before servicing.
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Failure to comply with these instructions could result in death or serious injury.

LOAD

OUT 3+
OuUT 3 -

S

OUT 4+
OUT 4 - —

)

@0 OO O VO
CICICICICICICIOICIO)

=

Figure 501 4 channel Analog Output Wiring Diagram

8 and 16 channel Analog Output Module Wiring

OUT 1+

OuT1-

OuUT 2+

ouT 2 -

o

OUT 3+

OuT 3 -

OUT 4+

OouT 4 -

OIOTOIOIS (OIS IS NIV O [GIOIS TVISTS) @

o 5F
. <9
" &

A WARNING A

Hazardous voltages exist at terminal blocks.
AO8 and AO16 modules require at least one channel to be configured prior to a cold start for the module

to work properly. Subsequent channels then may be added with a hot start.

Failure to comply with these instructions could result in death or serious injury.

Examplesof high levelAnalog Output Module wiringreshown inFigure51 andFigure52.
Specifications for this module and for other modules are given in the Specifications n&dhual.

applications require an external series relay used to ensure outputs achieve failsafe addG808ee
Process & Safety Controller Safety Mantal addtional details.

Before installing, be sure thetermine power requirementsee pagd6 and87.

Requires Low Voltage Euro style 3érminal terminal block.
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Isolation
The outpus are grouped with 4 outputs per group (outpeds 38, 912, 1316). Groups are isolated from
each other; outputs are n@olated within each group

Shield Grounding
Shields must be grounded as described under Shield Grounding at the beginningeatitis

A\ WARNING A

Hazardous voltages exist at terminal blocks.
1 Using switches at field devices disconnect the field wiring form power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.

+
A—-------- OUT 1+ ==
OUT 2+ =l p
m——— - 3
LOAD - H ouT1 OuT 2- _®
i OUT 3+ 5
OUT 4+ ==t @
OUT 3- memtZf(7
OUT 4 ]
OUT 5+ 0
OUT 6+ ===i(10)
OUT 5- memee 11
OUT 6- mei(12
OUT 7+ === 13)
ouT 8+ ==NK14
OUT 7- === 15)
OUT 8- w16,
NC— 17
Nt @
N —~ @
NC (20
NC 21
NC >
NC e 23
NC (24
NC =y 25
NC el 56
NC e 27,
NC —lf(28)
NC == 29
NC ===i{30)
NC ==y 31
NC mel(32)
+ A NC == 33
"""" 24VDCH =y - NC ==——g34
35
24VDC ~===24VDC- 3
- :

Figure 511 8 channel Analog Output Wiring Diagram
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.
+
--------- OuT 1+ 1
OUT 2+ mutf 5
LOAD ====0UT1- B
- : OUT 2- mel{ 4
- OUT 3+ 5
OUT 4+ ==y
OUT 3- s 7
OUT 4- =i 8
OUT 5+ == 9
OUT 6+ g0,
OUT 5- sy 11
OUT 6- =i 12,
OUT 7+ == 13
OUT 8+ ===g14
OUT 7- m— 15,
OUT 8- ==i{16,
OUT 9+ === 17
OUT 10+ ==K18,
OUT 9- == 19)
OUT 10- ===x20,
OUT 11+ === 21
OUT 12+ m===g(22
OUT 11w 23
OUT 12- =24
OUT 13+ == 25
OUT 14+ ===N26
OUT 13- st 27
OUT 14- i 28)
OUT 15+ == 29
OUT 16+ ===N30,
OUT 15- m 31
OUT 16- =i 32
+ A NC = 33
-------- 24VDC+— NC —RE
35,
24VDC === 24VDC- ©
- i
———

Figure 521 16 channel Analog Output Wiring Diagram

DC Input Module Wiring

The DC Input Module has sixteen inputs, in two groups diteéigputs per group. The groups are isolated
from each other; inputs are nisolated within each group. An example of Digital Input Module wiring is
shown inFigure53. Specifications for this module and fohet modules are given in the Sggitions
manual.

Shield Grounding

Shields must be grounded as described under Shield Grounding at the beginning of this section.

Common Terminals

Two common terminals are provided for each group of eight inputs. TdsmBiad 10 are connected in
the input module, and terminals 11 and 12 are connected in the module.

Jumper Comb

A two-position jumper comb is available (as an option, for bastie terminal blocks only) for
connecting digital commowiring (at terminals 9 and 1dr 10 and 12). Sekigure54.

A\ WARNING A

Hazardous voltages exist at terminal blocks.
1 Using switches at field devices disconnect the field wiring from power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.
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DC Input
IN1
IN2
IN 4
IN6
IN8
Com 1
(IN 1-8)
Com 2
(In 9-16)
¥ IN9
IN 10
=N 11
IN 12
IN 13—
IN 14
IN 15
IN 16
Legend: =™ External —— Fuse

. Disconnect /

R

User-Supplied Safety Devices

Figure 531 DC Input Module Wiring Diagram
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DC Input

E

Jumper:

either 10-12 smus_

or 9-11 ===, *

-

PO 0
0000

‘
Connect 2

any Of 910 12 @usaduansendiiis
o DC () ¥ ‘~;

@R G G
® @ ® @I

=

Figure 541 DC Input Module Jumper
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32 point DC Input Module Wiring

The 32point DC Digital Input modulgFigure55) provides two groups of 16 inputs, each with a pair of
terminals for connection to common. DC power applied between the common terminal and an input cause
the input to turn ON. Ayreen LED on the module provides indication of an ON state. Logic in the

controller allows the state to be inverted when necessary.

Requires Low Voltage Euro style 3érminal terminal block.

-0\05:0_-_7_'1_;?—0-&1—— IN1 w
IN 2 H

IN 3 (3)

IN4 H

NS (5)

IN & H

IN7 (7)

sk e O, P

[ oo e v 10 H
TN 11 e 31)

N 12 H

IN 13 e 1)

N 14 s H

IN15 ()

Tzval L1 1o con—o
116 COM H

L N 12—

F'NZ‘ M0 t— 1 10 >@<
IN 20 H

IN 21 (23)

IN 22 H

IN 23 (25)

A o o

IN27 @

IN 28 H

IN29 ()

N30 H

e

~ = b 17-32 COM Q

=17-32 COM

Legend: ®== Zx2mal J—
g s, Dlsconnect ¢ sy

User-Supphied Safety Davices

Figure 551 32 point DC Input Module Wiring

AC Input Module Wiring

The AC Input Module has sixteen inputs. An example of AC Input Module wiring is showigure56.
Specifications for this module and for other mieduare given in the Specifications section of this manual.
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Common Terminals
Two common terminals are provided for each group of eight inputs. Terminals 9 and 10 are connected in
the input module, and terminals 11 and 12 are connected in the module.

Jumper Comb

An optional tweposition jumper comb is available as an option (for barrier style terminal blocks only) for
connecting digital common wiring at terminals 9 andbiierminals 10 and 12. Séégure57.

A\ WARNING A

Hazardous voltages exist at terminal blocks.
1 Using switches at field devices, disconnect the field wiring from power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.

AC
Input @
1 1 @
oL s ) L B nY
—O\O=C o—fc R IN2 \-:{-@ N IN2 g R ¢ g
—L i IN3 3 i IN3 2 o
—O\O-0 o—cg/_o-o—'_ INg O N4 D (6)
ING ] o IN5 © | .- --
L1 L2 (N) IN 6 —i (6) IN& S [
(o) a7 o) wr 5 ()
—t A INg 8 A I8 %)
! | Com 1 Com1 9 __
l l (IN 1-8) 10 (IN 18) %) @
Com 2 @h Com 2 ©
(In 9-16) @ (In 9-16) oll| @
8 ¥ IN9 @ Ving S . (12
A IN 10 — IN 0 2 oyl
o o IN 11 15 L= S | @
L w2 1 N i 21
-0 © IN 13 @E IN 3;N ” ©
IN 15 19 X IE
=l ) S g
P E—
Legend: ‘ii/e; E\:ect -: Fuse ﬂh @ | .
Us‘ézl';plied Safety Devices
Figure 56 1 AC Input Module Wiring Diagram
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Figure 571 AC Input Module Jumper
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AC/DC lIsolated Input Module Wiring

The AC/DC Input Module has sixteen isolated inputs. An example of AC Input and DC input Module
wiring is shown in Figur&4. Specifications for this module and for other modules are given in the
Specifications manual.

Requires Low Voltage Euro style 3érminal terminal block.

Isolation

Inputs must be powered from external voltage sources. Inpuisaated from each other and from
controller power.

-

IN 1+ —T)
IN2+ z
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IN 5- )
ING-

M7+
IN3 +
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IH8 -

IN S+ i
IN 10+

IN G-
IM 1 - 21'

IN 11+
IN 12 +

IM 1 - )
IN 12 -

IN B+ =
IN 1+

IM 12 -
IN 1t - E.

IN 5+
IN 5+

IN t5-
IN ¥ -

NC
Mz

NC
|

S
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" olO\O

..... ’
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IN11

IN 12—
IN 11—
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IN 14 ==
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IN 14
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Figure 581 AC/DC Isolated Input Module Wiring
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Contact Input Module Wiring

The Contact Input Module has sixteen inputs in one gréupexample of Contact Input wiring is shown
in Figure59. SIL applications require an external blocking diode used to insure inputs are protected from
ground faults. SeElC900 Process & Safety Controller Safetamdialfor additional details.

Specifications for the Contact Input Module and other modules are given in the Specifications manual.

Internally Powered Input Channels
The Contact Input Module provides voltage to the field contacts.

A CAUTION

Do not apply any external power to the field device or to the input terminals. Doing so
could damage the module.

Common terminals
Four common terminals are provided for the 16 inputs. Terminals 9, 10, 11, and 12 are connected in the
Contact Input module.

A\ WARNING A

Hazardous voltages exist at terminal blocks.
1 Using switches at field devices disconnect the field wiring from power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.
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Figure 591 Contact Input Wiring Diagram
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The DC Output Module provides 16 curresitiking outputs in two groups of eight points per group. The

two groups are isolated from each other; outputs ardsatated within each group. Current sinking

means that a positive voltage potential is continuously applied to one side of each DC output load, and the
negative side of the load is switched internally in the modlleapplications require an external serie

relay used to ensure outputs achieve failsafe actionH8860 Process & Safety Controller Safety Manual

for additional details.

Specifications for this module and for other modules are given in the Specifications manual. Examples of

DC Output wiring & shown inFigure60 - DC Output Module Wiring Diagram

Over-Current Protection

Electronic highcurrent and highhlemperature limiting provides overload protection; resets after cycling
power. Conventional externfises may be used if desired.
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Reverse-Polarity Protection

A potential of ° 34 Volts will cause no damage to the module; a reverse polarity power supply connection
allows continuous current flow to the loads that are not controlled by the On/Off sthéeanftput circuits.

Jumper Comb

Two-position jumper combs are available (as an option for barrier style terminal blocks only) for
connecting digital common wiring between terminals 10 and 12, and for connecting +24Vdc between

terminals9 and 11. SeEigure61l.

+V Terminals
The +V1 (terminal 9) and +V2 (terminal 11) are the positive power supply input to power the output
circuits for the two groups of eight inputs per group. The +V supply maside minimum 24 Vdc at 65

mA (min) per group.

A\ WARNING A

Hazardous voltages exist at terminal blocks.
I Using switches at field devices disconnect the field wiring from power sources before servicing.

Failure to comply with these instructions could result in death or serious injury.
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Figure 601 DC Output Module Wiring Diagram
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DC Output

Jumper 9-11

for one +V
Supply to both ===+

groups of outputs

Jumper 10-12
for one Common ..
Ground for all outputs

Figure 611 DC Output Jumpers
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32 point DC Output Wiring

The DC digital Output module provides 32 externally powered outputs ioupgiof 1§Figure62). The
outputs are high side switching (current sourcing) type. ©ueent protection is provided for each
channel, in 4 groups of 8 channels. In case of short circuit for any output chithahelhole group of 8 is
switched off. Power cycling is not required to reset the mod@ileapplications require an external series
relay used to ensure outputs achieve failsafe actionH6860 Process & Safety Controller Safety Manual
for additionaldetails

A green LED on the module provides indication of an ON state for each output.

Requires Low Voltage Euro style 3érminal terminal block.

16
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WM s ON\O—F— ours
""" OUT 2 e

OUT 2 s
QUT 4
QuUTS
QUT & ey
OUT 7 e
OUT 8 e
=g OUT §
W of—eO\O—+— 0uT 10—
3\o ouT 11

OUT 12 gt
OUT 123w
OUT 14
OuT 15
+ OUT 16 el

105t0 32 vac*O\O TR —

COM 1 rm—
OUT 17 e
_W-; QUT 18 s
1o o= O\O—p—our e
QUT 20 e
CUT 21 m—
OUT 22 aumed
OUT 23 e
J——— OUT 24 e
AN of—eON\O—— ouT 25 —
LT T 1) WTZG —
OUT 27
QUT 28 e
OUT 20w
OUT 30 e
QUT 31 o
OUT 32 e

10540 32vae*OND 2
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L nid- w== Extemal T |
o . Discernact '." - I ﬁ
F N0’

UsarSipplied Safety Devices

HOBIOBIBERIOPEERVOROLIOIC

Figure 621 32 point DC Output Module Wiring

AC Output Module Wiring

The AC Output Module provides eight output circuits. Each output is isolated from the other outputs. An
example of AC output wiring is shown kigure63. Specifications for this module afat other modules

are given in the Specifications manualL applications require an external series relay used to ensure
outputs achieve failsafe action. 3#€900 Process & Safety Controller Safety Marfoaladditional

details.
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Output Loading
Voltage: 85 to 240 Vac

Maximum per output: 2.0A resistive load

Maximum per module: 8.0A

NOTE

When exceeding 1.0 A per output, it is recommended (but not required) to connect the high-
current loads to every other output - for example, outputs 1, 3, 5, 7 or 2, 4, 6, 8. This distributes
heat more evenly across the heat sink.

Jumper Comb
A tenposition jumper comb is available for inteonnecting all L1 (Hot) terminals (1, 3, 5, 7, 9, 11, 13, 15,
17, 19). Seéigureb4.

Replaceable Fuses
Each output circuit on the AC Output Module includes a ()geplaceable fuse.

Replacement fuse is from Wickmann, pa87#1315041. This is a 3.15 Amp time lag fuse with UL/CSA
approval for 250 VAC

A\ WARNING A

Hazardous voltages exist at terminal blocks.
I Using switches at field devices disconnect the field wiring from power sources before servicing.
Failure to comply with these instructions could result in death or serious injury.
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Figure 6317 AC Output Module Wiring Diagram
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Figure 647 AC Output Module Jumper
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Relay Output Module Wiring

The Relay Output Module provides eight individually isolated, electromechaniaglaetputs. Four of

the outputs are Forn@, and the other four are Forfn A schematic showing the relationship of individual
FormA relaysand FormC relaysto external (user) connections is giverFigure65. SIL applications
require an external series relay used to ensure outputs achieve failsafe actié@98e@é>rocess & Safety
Controller Safety Manudbr additional details.

Examples of Relay Output wiring as theelate to connections on the Terminal Block are showigare
66.

LOAD n
(N.O.)
! L1 (: ) L2 /N
LOAD n
(N.C.) LOAD n
(N.O.)
Fuses, appropriate for
load and for wire used, o
are provided by user. vDC
- LOAD n
(—‘ (N.C.)

£
O\'C (N.O.) > | Fuses, appropriate for
/\ ’ load and for wire used,
i'——‘l L1 L2 /N I are provided by user.
{0 f -

Ay [LOAD N
N0+ "n.0)

1 > vDC
1o o]

Figure 651 Schematic Example: Relay Output and External Wiring

Contact Rating

Maximum current/output: 4A at 250Vac/30Vdc with resistive load

Maximum current per module: No derating per module, but ensure compliance with maximum ratings
for each output.

Note: specified relay life is 1,000,000 cycles. For applications requiring constant cycling of output,
Honeywell reommends using a solid state AC or DC output module.

Required Output Fusing

Outputs are not fused in the Relay module. Install a fuse for each output at the field device that is
appropriate for the load and the wire used.
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Jumper Comb
A ten-position jumper comb, available for the AC Output Module, can be cut in half and used as shown in
Figure67 to reduce the number of wires required to connect the Relay Output Module to AC Netdral

DC Common.

A\ WARNING A

Hazardous voltages exist at terminal blocks.
1 Using switches at field devices disconnect the field wiring from power sources before servicing.

Failure to comply with these instructions could result in death or serious injury.

Figure 66 1 Relay Output Module Wiring Diagram
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