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1 About this Guide
1.1 Revision History

1 About this Guide

The Hardware Reference is intended primarily for the people responsible for and performing tasks related
to Safety Manager.

This guide describes the functions of the Safety Builder tool and contains instructions how to use these
functions.

1.1 Revision History

Revision Date Description
11 gg}./gmber Updated System Interconnection Cables section
1.2 June 2020 Added CPCHAS-0003, IOCHAS-0003S, I0OCHAS-0003R and PDB-1005
1.3 September Updated TSPKUNI-1624 chapter with TSPKUNI-1624L and TSPKUNI-
) 2020 1624R information.
1.4 October 2020 | Updated section TDSI- 1624 and TDSI- 1648
s November Updated image in section "Earth Leakage Detector terminal (TELD)".
2020 Updated section "SICC-0001/Lx"
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1 About this Guide
1.1 Revision History

Revision Date Description

Updated minor changes in section "Control Processor Module".
Updated "Input Converter Modules", section BSDI-16UNI.
Updated sections of Removal of RUSIO-3224 module, Installation of RUSIO-
3224 module, Updated, Removal of RUSLS-3224 module, installation of
RUSLS-3224 module.
Updated Section "BSDOL-04UNI" and removed "The BSDOL-0O4UNI module
can
be used in combination with SDOL-0448."
Added a note for FS-PDC-MB24-1 power distribution cable.

16 December

2020 Updated AMP as "A" throughout the document and keeping the document

consistent.
Added Usage of DCOM 232/485 and DCOM-485.
Removed obsolete part FS-PDC-FTA24, moved to Withdrawn Hardware.
Updated section "Standards compliance".
Updated Technical data table in section "PSU-240516".
Updated Technical data table in section "BKM-0001".
Updated Technical data table in section "Field Termination Assembly
Module".
Updated RUSIO & RUSLS as RUSIO-3224 & RUSLS in chapter Safety
Manager Glossary

1.7 g/loazr;:-h Corrected RUSLS to RUSIO in RUSIO-3224 under Universal Safety 10
modules
Updated tables of Recommended wire sizes of PSUs
Restructured main features in "Power supplies" for consistent.
Removed "TSDI-16115U" in section "Field termination assembly module"
Updated FA & FC details in "PSU-UNI2450" in section "Power supplies”

|
Added a Note under section '‘Analog input ranges for Safety Manager'
Replaced all low resolution images with new images.
Added a note under the section "Analog input ranges for Safety Manager"

. /
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1 About this Guide
1.1 Revision History

Revision

Date

Description

below the table ' overview of the analog input ranges for Safety Manager".

19

April 2022

Updated "AutroSafe Cable Specifications" in "Communication cables".

Updated the note in the "Analog input ranges for Safety Manager".

20

May 2022

Removed FC and FS prefix codes from chapter names, wherever applicable,
for consistency.

Removed FS and FC footnotes description, and version# or CC suffix from
Type numbers in the Technical data, wherever applicable, as the information

is already covered under General Information.

Removed prefix codes explanation for "FN" and "FE" from General

Information, as it is not general anymore.

Added note for prefix codes "FE" and "FX" in Technical data of "USI-0002" in
Control Processor modules.

21

December
2023

R162.11, Release of the document

Removed "FC-RUSFDU-xx" from the Cabinet section
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2 Hardware Reference

2.1 Content of Hardware Reference

2 Hardware Reference

The Hardware Reference is intended primarily for the people responsible for and performing tasks related

to Safety Manager.

This guide provides technical information and specifications for all hardware components used in

conjunction with Honeywell SMS’s Safety Manager.
Typical readers are hardware engineers, maintenance engineers and assembly personnel.

It is assumed that the reader masters the required skills and knowledge as described herein.

Note:
This guide does not contain information related to other Honeywell Experion™ PKS systems and third-
party controllers such as Allen-Bradley, Series 9000, TDC 3000, Data Hiway, UDC, PlantScape, and so

on.

For more information about these systems, see the manufacturers book set.

2.1 Content of Hardware Reference

The Hardware Reference is a reference guide providing detailed information regarding technical
information and specifications for all hardware components used in conjunction with Honeywell SMS’s

Safety Manager.

A reference guide is a Safety Manager related guide and does not describe tasks in terms of how to
perform the task in terms of steps to follow. A reference guide can provide input to support decisions

required to achieve a certain objective.
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2 Hardware Reference

2.1 Content of Hardware Reference

Guide subjects

Hardware Reference

General information

Handling and ordering spare parts

Cabinet

Chassis

Power supplies

Control Processor modules

Input modules

Input converter modules

Output modules

Output converter modules

Universal Safety 10

Modules for special functions

IO Busses

Field Termination Assembly Module

System interconnection cables

Communication cables

Power distribution

5 Volt and watchdog distribution

Additionally the following information is presented:

¢ List of abbreviations

e Safety Manager Glossary
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2 Hardware Reference

2.1 Content of Hardware Reference

2.1.1 References

The following guides may use this reference guide as a reference source:

Guide Description

The Overview Guide This guide describes the general knowledge required, the basic

functions of, and the tasks related to Safety Manager.

The Safety Manual This guide describes the specifications, design guidelines, and safety

aspects related to Safety Manager.

The Planning and Design This guide describes the tasks related to planning and designing a

Guide Safety Manager project.

The Troubleshooting and This guide describes the tasks related to troubleshooting and
Maintenance Guide maintaining Safety Manager.

The System Administration | This guide describes the task related to administrating the computer

Guide systems used in a Safety Manager project.
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2 Hardware Reference

2.2 Basic skills and knowledge

2.2 Basic skills and knowledge

Before performing tasks related to Safety Manager you need to:
¢ Understand basic Safety Manager concepts as explained in the Overview Guide and the Glossary.
¢ Have a thorough understanding of the Safety Manual.

e Have had appropriate training related to Safety Manager that certifies you for your tasks (see the

Planning and Design Guide).

More related information can be found in Prerequisite skills and Training.

2.2.1 Prerequisite skills

When you perform tasks related to Safety Manager, it is assumed that you have appropriate knowledge of:

e Site procedures

e The hardware and software you are working with. These may i.e. be: computers, printers, network

components, Controller and Station software.
* Microsoft Windows operating systems.
¢ Programmable logic controllers (PLCs).
e Applicable safety standards for Process & Equipment Under Control.
e Application design conform IEC 61131-3.
* The IEC 61508 and IEC 61511 standards.

This guide assumes that you have a basic familiarity with the process(es) connected to the equipment

under control and that you have a complete understanding of the hazard and risk analysis.

2.2.2 Training

Most of the skills mentioned above can be achieved by appropriate training. For more information, contact

your Honeywell SMS representative or see:

e Training Course-list.
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2 Hardware Reference

2.3 Safety standards for Process & Equipment Under Control (PUC, EUC)

2.3 Safety standards for Process & Equipment Under Control (PUC, EUC)

Safety Manager is the logic solver of a Safety Instrumented System (SIS) performing specific Safety

Instrumented Functions (SIF) to ensure that risks are kept at predefined levels.

A SIS measures, independently from the Basic Process Control System (BPCS), a couple of relevant
process signals like temperature, pressure, level in a tank or the flow through a pipe. The values of these
signals are compared with the predefined safe values and, if needed, the SIS gives an alarm or takes
action. In such cases the SIS controls the safety of the process and lowers the chance of an unsafe

situation.
The logic in Safety Manager defines the response to process parameters.
In this context the following terms are explained in this section:

» Safety Integrity Level (SIL)

e Safety layers of protection

e Equipment Under Control (EUC)

¢ Process Under Control (PUC)

2.3.1 Safety Integrity Level (SIL)

The IEC 61508 standard specifies 4 levels of safety performance for safety functions. These are called
safety integrity levels. Safety integrity level 1 (SIL1) is the lowest level of safety integrity, and safety
integrity level 4 (SIL4) the highest level. If the level is below SIL1, the IEC 61508 and IEC 61511 do not

apply.

Safety Manager can be used for processing multiple SIFs simultaneously demanding a SIL1 up to and
including SIL3.

To achieve the required safety integrity level for the E/E/PE safety-related systems, an overall safety life
cycle is adopted as the technical framework (as defined in IEC 61508).

For more information see also:

e Safety layers of protection
* Equipment Under Control (EUC)

e Process Under Control (PUC)
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2 Hardware Reference

2.3 Safety standards for Process & Equipment Under Control (PUC, EUC)

2.3.2 Safety layers of protection

The figure on the next page shows the typical risk reduction methods or safety protection layers used in

modern process plants.
Safety Instrumented Systems (SIS) are designed to operate in the prevention and mitigation layers to:
e Prevent a process from entering a dangerous state.

e Mitigate the consequences of entering a dangerous state.

EP-SM.MAN.6284 | Issue 1.10 1



Datasheet version: 1.1

2 Hardware Reference

2.3 Safety standards for Process & Equipment Under Control (PUC,

EUC)

PLANT EMERGENCY RESPOMNSE

WITIGATION
Mechanical Mitigation Systerms

Safety Instrumented Control Systams \
mafety Instrumented Mitigation Systems

/ COMMUNITY EMERGENCY RESPOMNSE \

FREWEMTIOM
techanical Protection System
Process Alarms
Operator Supervision

Basic Process Cantral Systems

Operator Supervision

Safety Instrumented Control Systems
Safety Instrumented Prevention Systermns

Monitoring Systems (process alarms)

“

\\ Process Design

Figure 2-1: The concept of layers of protection

For more information see also:
» Safety Integrity Level (SIL)

» Equipment Under Control (EUC)
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2.3 Safety standards for Process & Equipment Under Control (PUC, EUC)

e Process Under Control (PUC)

2.3.3 Equipment Under Control (EUC)

Safety-related systems, such as Safety Manager, are designed to prevent the EUC from entering a

dangerous state and to mitigate any EUC that has gone into a dangerous state.
For these functions a safety related system can be split in:

¢ Emergency shutdown systems, operating in the prevention layer of "The concept of layers of

protection” on the previous page.

e Fire and gas detection and control systems, operating in the mitigation layer of "The concept of
layers of protection” on the previous page.

For more information see also:
» Safety Integrity Level (SIL)
e Safety layers of protection

e Process Under Control (PUC)

2.3.4 Process Under Control (PUC)

PUC is EUC expanded with regulations to prevent the process from running out of control or to mitigate

the consequences when it does run out of control.

Where PUC is concerned, Safety Manager monitors the process for abnormal situations. Safety Manager

is able to initiate safety actions and process alarms.
Such actions and alarms can be caused by abnormal situations in the:
* Process
e Safety loops
e Safety system itself.
For more information see also
» Safety Integrity Level (SIL)
» Safety layers of protection

e Equipment Under Control (EUC)
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3 General information

3 General information

Note:

A hardware module with same part number but different revision number, will have same form, fit, and
function across different releases.The modules with higher revision are backward compatible and can
co-exist in a system with different revisions of the same type without any issues. This is a default

behavior unless otherwise mentioned.

EP-SM.MAN.6284 |ssue 2.1
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3 General information

3.1 Legend of symbols

3.1 Legend of symbols

3.1.1 Legend of symbols

This guide contains layout diagrams and wiring examples. The " Symbols used in this guide" below below

explains some specific symbols used in these diagrams.

description symbol description symbol description symbol description symbol
crossing ‘
fuse terminal conductors I make contact level switch
without electric Q@ Q@
connection
indication / alarm ® junction of # break contact O” rotary switch ©
Ol o)
T

lamp conductors T

@

indicator LED

-0 O

signals maintained T

incoming or 1o
outgoing push button t:ﬂ proximity switch :“

$ m I} 1o}
diode card connector pulse contact il = push button
SZ T momentary @
- sheet connector e}
resistor solenoid valve [*]:X connects from V K itch &:ﬂ
' $22,1 eyswitc 1)
sheet 22 line 1 !
Dﬁ interposing [A] . Q
alarm horn relay or motor Bl transistor r‘$7\ A é%
operated valve L1
[E—
4§7
—_ - 0,0 =
ED@ circuit 0
—— o capacitor -
fan breaker ﬁ P PCB relays
relay + diode + LED
sheet connectors
to FSC 1/0 module = o
tacle varistor temperature
redundant central _ [SCeD A 1)
T — element T

Figure 3-1: Symbols used in this guide

EP-SM.MAN.6284 | Issue 1.10 16



Datasheet version: 1.1
3 General information

3.2 Safety Manager operating conditions

3.2 Safety Manager operating conditions

3.2.1 Safety Manager cabinets

Safety Manager cabinets are generally encased in steel cabinets for mechanical protection of the
electronic equipment. Compliance with CE directives further requires Safety Managers to be properly
covered.

3.2.2 Safety Manager main components

Safety Manager typically consists of the following main components:

¢ Cabinet enclosure.

¢ Power supply system consisting of power supply units (PSUs) generating 24 V DC (and 48 V DC or

110V DC if needed), main switches and power distribution rails.

* Controller chassis with QPPs, communication modules, 5V supply modules and a Battery and Key
switch module.

¢ Input/output chassis with all input and output modules.

¢ Field termination assemblies (FTAs) and/or terminals.

3.2.3 Safety Manager operating conditions

Attention:
Below conditions assume that proper airflow is provided (i.e. fans and louvre filters are fitted and

operational).

The conditions required for proper Safety Manager operation are as follows:

EP-SM.MAN.6284 | Issue 1.10
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3 General information

3.2 Safety Manager operating conditions

Sto rage temperature:

-40°C-+85°C (-40°F-+185°F)

e Operating temperature:

¢ Safety Manager cabinet
-5°C-70°C (23°F-158°F)1
¢ SM remote cabinet

-40°C-70°C (-40°F-158°F)2

Relative humidity:

5%0-95% (non-condensing)

e Vibration (sinusoidal):

Excitation: sine-shaped with sliding frequency

Frequency range: 10-150 Hz
Loads:

10 Hz -57 Hz: 0.075 mm

57 Hz-150Hz 1 G

No. of axes: 3 (x, y, 2)

Traverse rate: 1 Oct./min.

¢ Shock:

15 G in 3 axes (shock duration: 11 ms).

1. Measured in the Control Processor modules at 24 V DC supply voltage.

2. Measured in the Universal Safety 10 modules at 24 V DC supply voltage.

3.2.4 Supply voltages

The following DC supply voltage ranges apply to ensure correct operation of the Safety Manager modules:

« 110V DC: +25% / -15%
* 48V DC: +15% / -15%

* 24V DC: +30% / -15%

EP-SM.MAN.6284 | Issue 1.10
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3 General information

3.2 Safety Manager operating conditions

Note:

1. If it cannot be guaranteed that the DC power supplied to Safety Manager remains within the

above ranges, additional voltage monitoring is required.

2. ltis assumed that the 24Vdc Plant power fed to the Safety Manager Controller is uninterrupted.

If not, means should be provided to avoid power dips at the 24Vdc lines to the Safety Manager

Controller.

3. When using Plant power, the Plant power supply must fulfill the requirements as laid down in
IEC 61010 or IEC 60950.

3.2.5 Safety Manager environment

The most common environment for a Safety Manager cabinet is an air-conditioned equipment/control

room.

If the Safety Manager cabinet is to be used in an outdoor environment, special attention should to paid to:

¢ Minimum and maximum ambient temperatures
* Humidity

» Protection grade (IP grading).

EP-SM.MAN.6284 | Issue 1.10
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3 General information

3.3 Standards compliance

3.3 Standards compliance

This sub section provides a list of the standards Safety Manager complies with.

Safety Manager compliance to standards

Standard Title Remarks

IEC 61508, Part Functional safety of SFF can be provided uponValues

1.7 electrical/electronic/ programmable such as Prequest.FD, PFH.
electronic (E/E/PE) safety-related

(2010 systems.

(S84.01)

IEC61511-1 Functional safety - Safety

(2004) instrumented systems for the process
industry sector - Part 1: Framework,

(S84) definitions, system, hardware and

software requirements

IEC 62061(2005) + | Safety of machinery - Functional
AC (2010) + AL safety of safety-related electrical,
(2013) + A2 (2015) | electronic and programmable

electronic control systems

ISO 13849-1 Safety of machinery - Safety related

(2015) parts of control systems. General

principles for design

EN 54 part 2 Components of automatic fire
detection systems, Introduction.

(2006)
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3 General information

3.3 Standards compliance

Standard Title Remarks
EN 954-1 Safety of Machinery - Safety Related
(1996) Parts of Control Systems - Part 1.
General Principles for Design
EN 50130-4 Electromagnetic compatibility -

(2011) + A1 (2014)

Immunity for requirements for
components of fire, intruder and social
alarm systems.

EN 50156-1 Electrical equipment of furnaces.
(2004)
EN 60204-1 Safety of machinery - Electrical

(2006) + A1 (2009)

equipment of machines - Part 1:

General requirements

+AC (2010)

IEC 61000-6-2 Electromagnetic compatibility —

(2005) Generic immunity standard: Industrial
environment.

IEC 61010-1 Safety Requirements for Electrical

(2010) + Corr. 1
(2011) + Corr. 2
(2013)

Equipment for Measurement, Control
and Laboratory Use, Part 1: General
Requirements.

IEC61131-2 Programmable controllers. Part 2:
(2007) Equipment requirements and tests.
IEC 61326-3-1 Immunity requirements for safety
(2008) related systems.

NFPA 72 National Fire Alarm Code Handbook
(2016)

NFPA 85 Boiler and Combustions Systems

EP-SM.MAN.6284 | Issue 1.10
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3 General information

3.3 Standards compliance

Standard Title Remarks
(2015) Hazards Code
NFPA 86 Standard for Ovens and Furnaces
(2015)

ANSI/ISA 71.04

Environmental Conditions for Process

Measurement and Control Systems:

(2013)
Airborne Contaminants G3 level: harsh
environments
UL 508 Industrial control equipment, Underwriters Laboratories.

seventeenth edition.

UL 508A (2001)

UL Standard for Safety Industrial
Control Panels

Underwriters Laboratories.

FM3600, FM 3611

Class |, Division 2,
Groups A,B,C&D

Class Il, Division 2,

Electrical equipment for use in
Class I, Division 2,
Class Il, Division 2, and

Class Ill, Division 1 and 2, hazardous
locations.

Factory Mutual Research.

Applies to the field wiring circuits of

the following modules:
SDI-1624, SAI-0410,
SAI-1620m, SDIL-1608, and

SAO-0220m, and installation of the

Groups F& G Controller in these environments.

CSA C22.2 Process control equipment. Industrial | Canadian Standards Association No.
products. 142.

IEC 60068-1 Basic environmental testing

(2004) procedures.

IEC 60068-2-1 Cold test. (undervoltage) Safety Manager;

-5°C (23°F)

SM universal 10 module;

-40°C (-40°F)

EP-SM.MAN.6284 | Issue 1.10
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3.3 Standards compliance

Standard

Title

Remarks

16 hours; system in operation;

reduced power supply voltage:

(-15%): U=20.4V DC
or

(-10%): U=198 V AC.

IEC 60068-2-1

Cold test. (nominal)

Safety Manager;

-10°C (14°F)

SM universal IO module;

-45°C (-49°F)

16 hours; system in operation.

IEC 60068-2-2

Dry heat test.

up to 70°C (158°F)

16 hours; system in operation;
increased power supply voltage:

(+30%): U=31.2 V DC
or

(+10%): U=253 V AC.

IEC 60068-2-3

Test Ca: damp heat, steady state.

21 days at +40°C (104°F), 93%

relative humidity; function test after

cooling.

IEC 60068-2-3

Test Ca: damp heat, steady state.

96 hours at +40°C (104°F),

93%

relative humidity; system in

operation.

IEC 60068-2-14

Test Na: change of temperature -

—-25°C-+55°C (-13°F-+131°F), 12

EP-SM.MAN.6284 | Issue 1.10
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3 General information

3.3 Standards compliance

Standard

Title

withstand test.

Remarks

hours, 95% relative humidity,

recovery time: max. 2 hours.

IEC 60068-2-30

Test Db variant 2: cyclic damp heat
test.

+25°C - +55°C (+77°F -+131°F),
Tdays, 80-100%

relative humidity, recovery time: 1 - 2

hours.

IEC 60068-2-6

Environmental testing — Part 2: Tests —
Test.

Excitation: sine-shaped with sliding

frequency;

Fc: vibration (sinusoidal).

Safety Manager:

Frequency range: 10 - 150 Hz.
Loads:

10-57 Hz; 0.075 mm.

57 - 150 Hz; 1 G.

Duration: 10 cycles (20 sweeps) per

axis.

No. of axes: 3 (x,y, z).

Traverse rate: 1 oct/min in operation.

IEC 60068-2-27

Environmental testing — Part 2: Tests —
Test.

Ea: shock.

Half sine shock.

6 shocks per 3 axes (18 in total).
Maximum acceleration: 15 G.
Shock duration: 11 ms.

Safety Manager in operation.

EP-SM.MAN.6284 | Issue 1.10
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3.4 Key coding

3.4 Key coding

3.4.1 Introduction

A Safety Manager cabinet typically contains two types of modules:

¢ Control Processor modules (see Control Processor modules)

¢ |0 modules (see Input modules and Output modules).

3.4.1.1 Control Processor modules

Control Processor modules must be placed in pre-defined locations inside the Controller chassis (for more
information see Chassis). These locations are identical for all configurations. In some configurations, not

all positions need to be filled (dummy casings or a cover plate may be used instead).

3.4.1.2 10 Modules

The locations of the IO modules inside the IO chassis (for more information see Chassis) are not pre-
defined. They are defined by the user in the Hardware Configurator option of the Safety Builder software.
To ensure proper interfacing with the field devices (wiring, etc.) and to prevent damage to equipment, the
IO modules must remain in their designated location. Insertion of a module in a slot that was intended for
an other type of IO module, can result in defects to this module and/or the connected field devices. To
prevent this, each |0 module has two holes in unique positions in its rear connector. Coding pins are
inserted at the corresponding locations in the IO backplane connector, so each slot in the 10 chassis can

only accept the correct type of 10 module.

Note:
For key coding, use SOURIAU make 5159.009.17.22 pins and the special insertion tool, type
5159.009.96.

If the coding pins of the module are bent, they must be removed. If you try to bend the pins back to
their correct position, they will break and the connector will then need to be replaced.
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3.4 Key coding

3.4.2 Connectors

Every 10 module has a connector that is plugged into the appropriate chassis connector and a flatcable
with connector (on the front side) that must be placed in the bus-print at the front of the 10 chassis.

The " 10 module connector (left) and 10 chassis connector (right)" below on the next page shows the
layout of the module connector and chassis connector for IO modules. It clearly indicates the positions for
the coding holes (in the module connector) and the coding pins (in the IO backplane connector).

C1 - - N AT - - C1
c5 ‘l’oj ‘; AS A5 - c5
c9 :O: : A9 A9 - c9
13 :O: : A3 A13 - c13
c17 :O: : A7 A17 - c17
21 :O: : A1 A21 - 21
25 :O: : A25 A25 C 25
29 :O: : A29 A29 - 29
1% L

=] 0]

Figure 3-2: 10 module connector (left) and 10 chassis connector (right)

Safety Manager 10 modules are coded with coding system type 5159, make SOURIAU. The below table

shows the key coding positions for all key coded modules.
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3 General information

3.4 Key coding

Key coding positions for all possible key coded modules

Module type Module hole positions Chassis pin positions

Hole 1 Hole 2 Pin 1 Pin 2

Input modules

SDI-1624 A5 C5 A5 C5

SDI-1648 Al3 C29 Al3 C29
SAI-0410 A5 Ci7 A5 Ci7
SAI-1620m A5 C25 A5 C25
SDIL-1608 A5 C29 A5 C29

Output modules

SD0O-0824 A9 C9 A9 C9
SA0-0220m A9 C5 A9 C5
DO-1224 A9 C13 A9 C13
RO-1024 A9 Ci7 A9 Ci7
DO-1624 A9 Cc21 A9 C21
SDO0-04110 Al3 C25 Al3 C25
SDO-0448 Al3 C21 Al3 C21
SDO-0424 Al3 C5 Al3 C5
SDOL-0424 Al3 Cco Al3 Co
SDOL-0448 AlT7 C9 Al7 C9

Various modules?

10-0001 A5 AT A5 AT

EP-SM.MAN.6284 | Issue 1.10



Datasheet version: 1.1

3 General information

3.4 Key coding

Module type Module hole positions

Hole 1 Hole 2

Chassis pin positions

Pin1 Pin 2

1. 10-0002 uses no key coding, but uses different connectors.
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3.5 Type number identification

3.5 Type number identification

This section describes the identification method for type numbers of Safety Manager products. This
method is in line with Honeywell SMS standards. Type number identification is done in such a way that
several aspects of a specific product can be recognized. For instance the functionality of the module, how
it is connected (terminated) and applicable power details are coded and included in the product type

number.

3.5.1 Identification

