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The metal fabricating industry has many types of machines that use a multiple
energy sources that must be considered when designing safety systems.
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Home / Safety & PPE / Study finds safety is a path to product

Study finds safety is a path to
productivity

Results of a recent study showed that companies reporting the lowest injury rates also
had the best productivity

Results of a study conducted by the Aberdeen Group and sponsored by Rockwell Automation showed
that companies reporting the lowest injury rates also had the best productivity. The study found that
safety, promaoted from the top by senior management, was as an essential element of the workplace
culture. The report also showed that best-in-class manufacturers rely on advanced safety technologies
and carefully calculated procedures to help maintain high levels of workplace protection.

Good safety is good business. However, this has not always been the case, with many manufacturers
generally believing that each investment made in safety had a negative impact on efficiency and

productivity.

Today, this view has changed with many top performing manufacturers proving that with contemporary
safety automation technology, protection of workers on the plant floor can boost productivity, and the

bottom line.
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Best in classompaniesare following InternationalStandard$ecause they e
have plants across mamggionsand they want to be compliant everywhere. ==
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1SO12100 Risk Assessment
1ISO138449 & 2 Design & Validation
IEC62061

IEC61508

IEC61804b-2

IEC60204

1SO4414 Pneumatic Safety

1SO4413 Hydraulic Safety



These Internationabtandardsare closely harmonizedith many of the US standards B ROSS
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ANSI B11 Machine Safety Standards and Technical Reports

The ANSI B11 series of American National Standards and Technical Reports consists of nearly three dozen different documents that deal with
machine / machinery / machine tool safety, and they specify requirements for both the manufacturers (suppliers) and users of the machines.

« ANSI-ISO 12100 (ISO 12100 IDT) — Safety of Machinery — General principles for design, risk assessment and risk reduction

« ANSI B11.1 — Safety Requirements for Mechanical Power Presses
ANSI B11.2 — Safety Requirements for Hydraulic and Pneumatic Power Presses
ANSI B11.3 — Safety Requirements for Power Press Brakes

1SO = ANSI B11.4 — Safety Requirements for Shears
ANSI 60204 . . .
ANSI At ANSI B11.5 — Iron Workers — Safety Requirements for Construction, Care and Use

1wy » B11.TR4 i i i
B11.TR6 £ ANSI B11.6 — Safety Requirements for Manual Turning Machines

ANSI B11.7 — Safety Requirements for Cold Headers and Cold Formers
ANSI B11.8 — Safety Requirements for Manual Milling, Drilling, and Boring Machines
ANSI B11.9 — Safety Requirements for Grinding Machines

61800-5 z) “ ey \;

US Based Safet
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ANSI B11.10 — Safety Requirements for Metal Sawing Machines

ANSI B11.11 — Safety Requirements for Gear & Spline Cutting Machines

ANSI B11.12 — Safety Requirements for Roll Forming and Roll Bending Machines

ANSI B11.13 — Safety Requirements for Single or Multiple Spindle Automatic Bar and Chucking Machines
ANSI B11.15 — Safety Requirements for Pipe, Tube and Shape Bending Machines

ANSI B11.16 — Safety Requirements for Metal Powder Compacting Presses

ANSI B11.17 — Safety Requirements for Horizontal Hydraulic Extrusion Presses

ANSI B11.18 — Safety Requirements for Machines Processing or Slitting Coiled or Non-Coiled Metal
ANSI B11.19 — Safeguarding Design, Construction, Installation, Operation, Maintenance

ANSI B11.20 — Safety Requirements for Integrated Manufacturing Systems

ANSI B11.21 — Safety Requirements for Machine Tools Using a Laser for Processing Materials
ANSI B11.22 — Safety Requirements for Numerically Controlled Turning Machines

ANSI B11.23 — Safety Requirements for Machining Centers

ANSI B11.24 — Safety Requirements for Transfer Machines

-

IEC N
82061 BpiTilg %\
ISO « % e
13849

é‘:;“* EN 882
EN 983 1504413 BN
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B11.26 ANSI B11.25 — Safety Requirements for Large Machines

C
% Preumabes ANSI B11.26-2018 Machines - Functional Safety for Equipment: General Principles for the Design of Safety Control Systems Using ISO 13849-1

ANSI B11.TR1 — Ergonomic Guidelines for the Design, Installation and Use of Machine Tools
ANSI B11.TR2 — Mist Control Considerations for the Design, Installation and Use of Machine Tools Using Metalworking Fluids

e lEC °‘ ‘oe h- i g {ard ANSI B11.TR4- Selection of Programmable Electronic Systems (PES/PLC) for Machine Tools
ota ANSI B11.TR5 — Sound Level Measurement Guidelines: A Guide for Measuring, Evaluating and Documenting Sound Levels Emitted by

1o the Machinary Directive. But sares &b
basis for other European harmonized standards.

/

Machinery
ANSI B11.TR7 — Designing for Safety and Lean Manufacturing — A guide on integrating safety and lean manufacturing principles in the

use of machinery
ANSI B11.TR9 — Guidance to Machinery Manufacturers for Consideration of Related IT-Security (Cyber Security) Aspects

» ANSI/NFPA 79 — Electrical Standard for Industrial Machinery

g
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The reason that | showed you both is so that you could see
that the standards are becoming harmonized!
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European Machine Directive

T

DEHA Machine Safety

GFR 29: Part 1970147

Machine Safaty - Basic Concepts

Machine Safety - General Safety Requiremants

Machine Safety - Principles for Rigk Aszecament

Machine Safety - Principles for Rizk Azzesement
ANSIRIA TR15.306 And ANSI B11.0

e A TR T

Machine Safety - Principles for Energy |zolation
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Machine Safaty - Prineiples for Lockout & Tagow

E11.19 Performancs Requirements
for Rizk Redwection Meazures Safeguarding and
Dther Mears of Reducing Rizk

T

EN/T50 4414 & ENAS0 4413 were adopted by

Machine Safety - Elactrical Equipmant of Machines
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This means thatompaniecan have global designs and global company requireme
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Safety Standard have 3 Lewelgype A, Type B & Type C standard®-
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Two examples we will discuss are:
North America¢ OSHA Requirements

Europeang Machinery Directive
Requirements

There are three types of Standards

basic concepts
principles for design
general aspects

B1- safety distances, surface temps,
noise

B2- components or devices

Vertical standards covering a single
type of machine or group of
machines.

Use A and B standards to create C
standards.
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Three-tier Structure of International Safety Standards
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Type A Fundamental safety standards applicable to all
machinery. Type A standards deal with basic
concepts, principles for design, and general aspects.

Type B Standards applicable to a wide range of machinery.
Type B is divided into two catagories:

Specific safety aspects (ie., safety distance,
surface temperature, and noise)

Safety related devices ie., two-hand controls,
interlocking devices, pressure sensitive devices,
and guards)

Type C  Detailed standards applicable to a specific machine
ar a particular group of machines.
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A type standards the define the basic techniques risk assessment & risk reductiogg

B5 EN 150 12100:2010
120 12100:2010(E)
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B Type standard tell users how to utilize specific types of technologig

B Type standard are
devices & device ‘

utilization standard.
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CType standards are for specific machine types

C Type standards are
‘ for specific machine
types.

ROSS | B | Ausnee | pecco | pneumoakrol |1V



ROSS

Proud History + Inspired Future

Common A & Type standards B
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non technical

= EN ISO 13855
ng ENS53 1SO 13855
separsti | r veto
IS0 14120 Don Separang il it
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1ISO12100 Basic principles and terminology to help designers achieve B
safety in the design of machinery thru risk assessment & risk reduction. e
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SO 12100:2010

Safety of machinery — General principles for
design — Risk assessment and risk reduction

1 Scope

This International Standard specifies basic terminology, principles and a methodology for achieving safety in the design of machinery. It
specifies principles of risk assessment and risk reduction to help designers in achieving this objective. These principles are based on
knowledge and experience of the design, use, incidents, accidents and risks associated with machinery. Procedures are described for
identifying hazards and estimating and evaluating risks during relevant phases of the machine life cycle, and for the elimination of
hazards or the provision of sufficient risk reduction. Guidance is given on the documentation and verification of the risk assessment and

risk reduction process.

This International Standard is also intended to be used as a basis for the preparation of type-B or type-C safety standards.

It does not deal with risk and/or damage to domestic animals, property or the environment.

1ISO12100 is closely harmonized with ANSI B11.0 and covers almost the same cont
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1SO1412@ General Guarding Standard B
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1ISO 14120:2015

Safety of machinery — Guards — General
requirements for the design and construction of
fixed and movable guards

Abstract

1ISO 14120:2015 specifies general requirements for the design, construction, and

selection of guards provided to protect persons from mechanical hazards.

ISO 14120:2015 indicates other hazards that can influence the design and construction
of guards.

1ISO 14120:2015 applies to guards for machinery which will be manufactured after it is
published.

The requirements are applicable if fixed and movable guards are used. This International
(“Standard does not cover interfocking devices. These are covered in SO 74119)
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1SO1412@Guarding Types B

2 - 20

guard

physical barrier, designed as part of the machine, to provide protection

Mote 1 to entry: A guard may act either

— alone, in which case it is only effective when “closed” (for a movable guard) or “securely held in place” (for a fixed guard), or

— in conjunction with an interlocking device with or without guard locking, in which case protection is ensured whatever the position
of the guard.

fixed guard

guard affixed in such a manner (for example, by screws, nuts, and welding) that it can only be opened or removed by the use of tools or
by destruction of the means by which the guard is affixed

distance guard
guard which does not completely enclose a hazard zone, but which prevents or reduces access by virtue of its dimensions and its
distance from the hazard zone, for example perimeter fence or tunnel guard

enclosing guard
guard which prevents access to the hazard zone from all sides

g
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SO 147119:2013

Safety of machinery — Interlocking devices
associated with guards — Principles for design and
selection

Abstract

ISO 14119:2013 specifies principles for the design and selection ? independent of the
nature of the energy source ? of interlocking devices associated with guards.It covers
the parts of guards which actuate interlocking devices. It does not necessarily provide all
the specific requirements for trapped key systems.

1SO 14119:2013 provides measures to minimize defeat of interlocking devices in a
reasonably foreseeable manner.
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1SO1411¢ Interlocking Device E
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interlocking device

interlock
mechanical, electrical or other type of device, the purpose of which is to prevent the operation of hazardous machine functions under
specified conditions (generally as long as a guard is not closed)

Note 1 to entry: See Figure 1 and Table 1.
[SOURCE: ISO 12100:2010, 3.28.1.]

Figure 1 — Example of an interlocking device

Type 1 interlocking device
interlocking device with mechanically actuated position switch with uncoded actuator

Type 2 interlocking device

interlocking device with mechanically actuated position switch with coded actuator

i
R Type 3 interlocking device

interlocking device with non-contact actuated position switch with uncoded actuator

Type 4 interlocking device

interlocking device with non-contact actuated position switch with coded actuator

44

©
=
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)
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access time
time taken by a person to reach the hazard zone after initiation of the stop command by the interlocking device, as calculated on the
basis of an approach speed of the body or part of the body
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1ISO1385% Safe Distances E
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SO 13857:2019

Safety of machinery — Safety distances to prevent
hazard zones being reached by upper and lower
limbs

Abstract

This document establishes values for safety distances in both industrial and non-
industrial environments to prevent machinery hazard zones being reached. The safety
distances are appropriate for protective structures. It also gives information about
distances to impede free access by the lower limbs (see Annex B).

This document covers people of 14 years and older (the 5th percentile stature of 14-
year-olds is approximately 1 400 mm). In addition, for upper limbs only, it provides
information for children older than 3 years (5th percentile stature of 3-year-olds is
approximately 900 mm) where reaching through openings needs to be addressed.

NOTE 1 It is not practical to specify safety distances for all persons. Therefore, the values
presented are intended to cover the 95th percentile of the population.

NOTE 2 This document is not intended to provide measures against reaching a hazard
zone by climbing over (see ISO 14120:2015, 5.18).

g

manufactIS

ROSS

a global family

SS, A . .
B | Augmere | peced | pneumotrol



ROSS

Proud History -+ Inspired Future

IEC61494, 2 & 3 B
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IEC 61496-1

Safety of machinery — Electro-sensitive protective equipment — Part 1:
General requirements and tests

Scope:

This part of IEC 61496 specifies general requirements for the design, construction and testing of non-
contact electro-sensitive protective equipment (ESPE) designed specifically to detect persons or part of a
person as part of a safety-related system. Special attention is directed to functional and design
requirements that ensure an appropriate safety-related performance is achieved. An ESPE can include
optional safety-related functions, the requirements for which are given in Annex A.

IEC 61496-2:2020 specifies requirements for the design, construction and
testing of electro-sensitive protective equipment (ESPE) designed
specifically to detect persons as part of a safety-related system, employin
active opto-electronic protective devices (AOPDs) for the sensing functinnﬁ

IEC 61496-3:2018 specifies additional requirements for the design,
construction and testing of electro-sensitive protective equipment (ESPE)
designed specifically to detect persons or parts of persons as part of a
[safe’fy-related system, employing active opto-electronic protective devices}

responsive to diffuse reflection (AOPDDRs) for the sensing function.
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Emergency stop requirements B

W2 - 202

US Emergency Stop Requirements International Emergency Stop Requirement

Emergency Stop (E-Stop) buttons are 1ISO 13850:2015

arguably the most identifiable Safety of machinery — Emergency stop function
element on a piece of machinery and — Principles for design

serve a specific function which is

- . - 411 The emergency stop function shall be available and operational at all times and override all other
unlversa"y known . Th.s ls not by functions and operations in all operating modes of the machine without impairing any facilities designed to
| t d . It shall not b ible f tart d (intended, unintended ted)
chance, but instead a requirement as e e paions opaet by ) i e e e o
’ emergency stop function is manually reset.
Ca"ed OUt by goveming bOdies SUCh Examples of the removal of power include
as OSHA and in consensus —  switching off the electrical power to the electric motor(s) of the machine,
— declutching the movable elements of the machine from the source of mechanical energy, and
standards. ernnes an
— O . : — blocking the fluid power supply to the hydraulic/pneumatic machine actuators of the machine.
Emergency Stop as "a device

designed to be used in reaction to an
incident or hazardous situation.”

L OFft A0 GKS ahK / N}LX odzidzyo

and activities in order to control hazardous energy.
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1SO1385@ Emergency stops B

W2 - 202

1ISO 13850:2015

Safety Of Machinery - Emergency Stop Function - Principles
For Design

ISO 13850:2015 Standard specifies functional requirements and design principles for the
emergency stop function on machinery, independent of the type of energy used.

This means that all energy sources mu

be considered.
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1ISO1385T% Two Hand Control Devices E
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ISO 13851:2019(en) Safety of machinery — Two-hand control devices — Principles for design and selection

This document specifies the safety requirements of a two-hand control device (THCD) and the dependency of the output signal from the
actuation by hand of the control actuating devices.

This document describes the main characteristics of THCDs for the achievement of safety and sets out combinations of functional
characteristics for three types. It does not apply to devices intended to be used as enabling devices, as hold-to-run devices or as
special control devices.

This document does not specify with which machines THCDs shall be used. It also does not specify which types of two-hand-control

device shall be used for a specific application. Moreover, while guidance is given, it does not specify the required distance between the
THCD and the danger zone (see 8.8).

This document provides requirements for design and guidance on the selection (based on a risk assessment) of THCDs including the
prevention of defeat, the avoidance of faults and verification of compliance.

NMOTE 1 ATHCD only offers protection for the person using it.

MOTE 2 For specific machines, the suitability of a two-hand control as a suitable protective device can be defined in a type-C
standard. If such a standard does not exist or is not appropriate, the risk assessment and determination of suitable protective measures
Is the responsibility of the manufacturer of the machine.
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Two Hand Control Types

IS5
T2 - 20

Type | jwhich requires provision of two control devices requiring the concurrent actuation by both hands

Type IlJjwhich requires the release of both control devices before machine operation may be reinitiated

Type Illf which requires concurrent actuation of the control devices within a certain time limit.

The most misunderstood information in two hand control is how the types are comb

Type 1 is the basic requirement!
Type 2 requires Type 1 + Typeeguiremenets
Type 3 requires Type 1 + Type 2 + Type 3 requirements.
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1ISO13855 Safety Distances with respect to approach
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ISO/DIS 13855(en) Safety of machinery — Positioning of safeguards with respect to the approach of the human body

| Automatlc
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Abstract

This International Standard specifies the safety requirements of a two-hand control
device and the dependency of the output signal from the input signals.

It describes the main characteristics of two-hand control devices for the achievement of
safety and sets out combinations of functional characteristics for three types. It does not
apply to devices intended to be used as enabling devices, as hold-to-run devices or as
special control devices.

This International Standard does not specify with which machines two-hand control
devices shall be used. It also does not specify which types of two-hand-control device
shall be used. Moreover, it does not specify the distance between the two-hand control
device and the danger zone.

This International Standard provides requirements and guidance on the design and
selection (based on a risk assessment) of two-hand control devices including their
assessment, the prevention of defeat and the avoidance of faults. It also provides
requirements and guidance for two-hand control devices containing a programmable
electronic system.

This International Standard applies to all two-hand control devices, independent of the
energy used, including:
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IEC61508
PL
Machine| 15013849 IEC61511
SIL
IEC62061 | oo

ISO/IEC1730%

Future
SIL or PL?
Machine
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Safety Logic/Design standards
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European Safety System Design Standards

M Safety Equipment / Overview Standards

The US Equivalents

1ISO13849 IEC62061

o | |
;é’ 1SO13849-1 1IS013849-2
: |

EN954-1

(Withdrawn)

Note: EN954-1 was withdrawn in 2011 but the category concept is now included in 1ISO13849-1

o] : :
@ machine specific type C standard
=
z
=

RD S “!c'sis Automatlc
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ANSI B11.0 Safety
General Requirements

ANSI B11.0 Risk Assessme

ANSI B11.19 Safety System ANSI B11.20 Safety
design, construction & requirements for integrated
integration Manufacturing systems

machine specific type C standard



In the past there were multiple design standards, but now there are only 2.
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EN 9541 EN ISO 13849 IEC62061
Electrical Control Circuits Control circuitsall technologies : Electrical Control Circuits
Electrical Electronic Control Circuit
Y Electronlg Programmable Electronic
A Pneumatic And now Fluid Power
3 Fluids
Q,* Hydraulic
Safety Catc;Qﬁ%rieB, 1,2, 3 &4 Performance Levels PLa to PLe Safety Integrity Levels 1,
NG 2,3,4
S
Safety provided by the Safety provided by: Safety provided by:
§ ture of the control circuit A The architecture/structurd EN9541 A Structure (HFT)
8 categories) A Reliability (PFHd)
$\ The reliability of the system (MTJF | A Diagnostics
B1Q) A Beta Factor

The diagnostic coverage of the syste
(DC)

The preventive measures against
common causesf failure (CCF)

Draw a diagram (schematic) | Draw a diagranand verification of PL

Does P(achieved) PLr (required) ? SiLcl=SILr

Draw a diagram and verify

10S13849 became the most popular because EN954 was withdrawn and because IEC62061 did not consider fluid power un
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1ISO138449 applies to the design of Safeglated parts of control systems (SRP/CSEE

ISO 13849-1

ISO 13849-1 provides safety requirements and guidance on the principles for the design and integration
of safety-related parts of control systems (SRP/CS), including the design of software. For these parts of
SRPI/CS, it specifies characteristics that include the performance level required for carrying out safety
functions. It applies to SRP/CS for high demand and continuous mode, regardless of the type of
technology and energy used (electrical, hydraulic, pneumatic, mechanical, etc.), for all kinds of
machinery. It does not specify the safety functions or performance levels that are to be used in a

particular case.
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Most people ignored Fluid Power Safety ulf01384%nd other

standards started defining requirements
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Reference from 1SO138492006

A Pneumatic and hydraulics are part of the SRP/CS
A Safety related parts of the control system
A wSlj dzA NB &

AwSljdzANBSa agStf GNARSR
PFHp (1/h) | Cat B Cat. 1 Cat.2 | Cab3 Cat. 4
PLa 2*1D-5 0 1] L] 0
PLb S L6 1] 1 i 0
FLe¢ 1.7*10-6& L 1" i 0
PLA 25 L7 s s 1" 0
PL e I 4.7"10-8 = =]*

Applied caregory |3 recommended
¥ Applbed caregary I8 opricnal
Catepory is mot allowed.

1" Proven in use [see 31, 2Y) or well-tried [confirmeed by the component manufactarer
tx b gustable for the particular applicatbon] componsets and well-tried safety principles
LT e uded,

ell-trsed components and well-Tried salety principles mast be wsesl

For safety-related components that are not monitored in the process, the T 10d value can be
determined based on proven In uase data by the machise manafaciurer
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ROSS proves that our product is
a2Sff GNARSRE |

by doing & party certifications anad
we apply a CE Mark to all safet

compliant products.




ANSI B11:19 directly references 1SO13849 & IEC62061 as besjEs

practices for design of safety control systems.
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ANSI B11.19-2019: Safeqguarding and Machinery Risk

Reduction

Harmonization
The reguirements of this standard have been harmonized with similar requirements in several international (ISO

and |IEC) and European (EN) standards.

essence to achieve a similar level of nsk reduction.

requirements.

ﬁﬁ" Automatic
Valve

Decco’ | pneumotrol

While the requirements of control reliability are not
directly comparable to the requirements of IS0
13849-1, for the purposes of this standard, complying
with either of the following, at a minimum, will satisfy
the requirements of confrol reliability:
» Category 2 or 4 according to IS0 13849-1; or
» Performance Level *d” or “e", according to
IS0 13849-1 (2015).

Other Categories and Performance Levels per ISO
13849-1, and Safety Integrity Levels (SlLs) per IEC
61508 and IEC 62061 can also satisfy the
requirements of this subclause depending on the
design, construction, fault exclusions, installation, and
maintenance of the safety function and a documented
risk assessment. For further information on the
performance of safety functions, see Annex C.

e

manufactIS

Harmonization means that the requirements have been aligned in
Harmonization does not mean duplication of exact



Safety Output device standards
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There are also specific standards for fluid power safety (Since 18#9ROSS

Fluid Power Specific Standards

The two basic standards for fluid power safety design are:

# | ISO 4413 Hydraulic fluid power {— General rules and safety requirements for systems and their components
» | ISO 4414 Pneumatic fluid power j— General rules and safety requirements for systems and their components

INTERNATIONAL ISO
STANDARD 4413
Third edition

20102-15

Hydraulic fluid power — General rules
relating to systems

Previously Previously Now

Withdrawn Withdrawn Published

ISO 4413:1979 ISO 4413:1998 ISO 4413:2010

Stage: 95.99 v

INTERNATIONAL ISO
STANDARD 4414

Pneumatic fluid power — General rules
and safety requirements for systems and
their components

Previously Previously  Now

Withdrawn Withdrawn Published
ISO 4414:1979 ISO 4414:1999 ISO 4414:2011

e

manufactIS
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. RUOSS
Introduction to 1S04413 —

Proud History -+ Inspired Future

SO 4413:2010

Hydraulic fluid power — General rules and safety
requirements for systems and their components

ISO 4413:2010 specifies general rules and safety requirements for hydraulic fluid power
systems and components used on machinery as defined by ISO 12100. ISO 4413:2010
deals with all significant hazards associated with hydraulic fluid power systems and

specifies the principles to apply in order to avoid those hazards when the systems are
put to their intended use.

1ISO 4413:2010 applies to the design, construction and modification of systems and
their components, also taking into account the following aspects: assembly,
installation, adjustment, uninterrupted system operation, ease and economy of

maintenance and cleaning, reliable operation in all intended uses, energy efficiency
and environment.

ROSS

a global family

e

manufactIS
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ROSS
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E
Introduction to 1SO4414 e

1ISO 4414:2010

Pneumatic fluid power — General rules and safety requirements for systems
and their components

This International Standard specifies general rules and safety requirements for pneumatic fluid power
systems and components used on machinery as defined by ISO 12100:2010, 3.1. It deals with all
significant hazards associated with pneumatic fluid power systems and specifies principles to apply in
order to avoid those hazards when the systems are put to their intended use.

ROSS

a global family
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1SO4413 & 4414 General Rules.

W2 - 202

ISO 4414:2010 and I1SO 4413:2010 have the same general requirements

ROSS

a global family

5 General rules and safety requiremenis

5.1 General

be cﬂnsrdered Aisk assessment)e.q., in accordance with IS0 14121-1 (replaced by (50 12100:2010), shall be carried

out to determine the foreseeable risks associated with systems when they are used as intended. Reasonably foreseeable

misuse shall not cause hazards. The risks identified shall be eliminated by design and, where this is not practicable,
safeguards (first preference) or warnings (second preierence) against such risks shall be incorporated, In accoraance

with the hierarchy established in SO 12700.

NOTE: This International Standard provides requirements for components of fluid power systems; some of these
requirements are dependent on the hazards associated with the machine in which the system is installed. Therefore, the
final specification and construction of the pneumatic or hydraulic system could need to be based on risk assessment and
agreement between purchaser and supplier.

5.1.2 The control systems shall be desighed in accordance with the risk assessment. This requirement is met when 150

| Aygmete | peceo’ | pneumatrol

13849-1 is used,

This will change in the future since IEC62061 now includes fluid power saf

g

manufactIS
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ANSI B11:26 directly references 15013849, 1SO4413 and ISOZE a ]

ANSI B11.26-2018

Machines - Functional Safety For Equipment: General

Principles For The Design Of Safety Control Systems Using
ISO 13849-1

Provides both requirements and guidance for the implementation of safety-
related control functions (functional safety) as they relate to electrical, electronic,

pneumatic, hydraulic, and mechanical components of control systems.

2.2 Informative References

ANSI B11.TR3 — 2000 (R16), Risk Assessment and Risk Reduction — A guide to estimate, evaluate and reduce
risks associated with machine tools (see ANSI B11.0)

ANSI B11.TR4 — 2004 (R16), Selection of Programmable Electronic Systems (PES/PLC) for Machine Tools

ANSI /1SO 12100:2012 (ISO 12100:2010 IDT), Safety of machinery — General principles for design — Risk
assessment and risk reduction

ASME Boiler and Pressure Vessel Code Section VIl Division 1.

ISO 13849-1:2015, Safety of machinery — Safety-related part of control systems — Part 1: General Principles for
Design

ISO 13849-2:2012, Safety of machinery — Safety-related part of control systems — Part 2: Validation

ISO 4413 — 2010, Hydraulic fluid power — General rules and safety requirements for systems and their
components

ISO 4414 — 2010, Pneumatic fluid power — General rules and safety requirements for systems and their
components

!i Automatic

RDSS Valve

a global family
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There are also 2 other standards that are important but often overlooked gﬂ

Lockout/Energy Isolation Standards

ANSI

American National Standards Institute

ANSI/ASSP Z2244.1-2016: Control of Hazardous
Enerqgy: Lockout

SO 14118:2017

Safety of machinery — Prevention of unexpected
start-up

Every machine needs to have lockout devices for every energy source and every machine mashinegency stop!

a global family

Ba | Augmete | peceo’ | pneumoatrol |1



Lock-out/Tag-out & Energy Isolation Requirements (1I5014118)

W2 - 202

ROSS

Proud History + Inspired Future

ROSS

a global family

ISO 14118: Safety of machinery —
Prevention of unexpected start-up

ISO 14118:2017 specifies requirements for designed-in means aimed at preventing

unexpected machine start-up (see 3.2) to allow safe human interventions in danger

zones (see Annex A).

ISO 14118:2017
i.e.:

- power supply, e.g. electrical,[hydraulic, pneumatic;

applies to unexpected start-up frrom all types of energy source,

- stored energy due to, e.g. gravity, compressed springs;

- external influences, e.g. from wind.

Automatic
Valve

| Decco’ | pneumolrol

g

manufactIS

Notice the requirements are for the control of all hazardous energy including Pneumatic & Hydraulic energ



Lock-out/Tag-out & Energy Isolation Requirements (ANSI Z244.1) — R SS

Proud History + Inspired Future

ANSI

American National Standards Institute

ANSI/ASSP 7Z244.1-2016: Control of Hazardous
Energy: Lockout

The ANSI/ASSP Z244.1-2016 standard establishes guidelines for the control for hazardous energy associated with
machinery, equipment, or processes that could do harm to the personnel. Specifically, it does this by establishing
lockout, tagout, or alternative methods to control the hazardous energy. It is applicable to many activities, including
erecting, installing, constructing, repairing, adjusting, inspecting, unjamming, set up, testing, troubleshooting, cleaning,
dismantling, servicing, and maintaining machines, equipment, or processes.

Notice the requirements are for the control of all hazardous energy including Pneumatic & Hydraulic energ

g

manufactIS
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How does this affect us?
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Companies should implement safety solutions using
proper standards in systematic proceds reduce risk.

wa -

ROSS

Proud History -+ Inspired Future

ROSS

a global family

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Machinery Safety Development : A Systematic Development Process

Risk Assessment

Functional Specification
Development

Selection of Mitigation
Devices

Safe Design

Installation & Validation

Periodic Testing and Maintenance

of the Safety Components

* & @ @

Risk Assessment for all task and hazard pairs
Pressure and Force Analysis for fluid power risks
Identifying the system Performance Level required (PLr) for each hazard

Determination of job task types for each hazard
Determination of functionality needs
Determination of mitigation techniques
Determination of required safety functions

For electrical power, mechanical power, fluid power, and all sources of
hazardous energy

For electrical power, mechanical power, and fluid power design
Design verification calculations to ensure that the Performance Level
achieved (PLa) exceeds or meets the Performance Level required (PLr)

Installation process & procedures according to manufacturer
Validation that each safety function operates as intended
Validation should include fault injection and functional testing

Maintenance according to manufacturer requirements
Annual testing of each safety function

This means that we need to follow a defined process!

Automatlc
Valve
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All ofthe safety standards say the risk assessment is the starting paRIOISS

1SO13844, 1S0O4413, 1ISO4414, and ANSI B11.19 and NPFA all sai that
to identify risks that are associated with operating the machine/system &

that identified risks must be reduced to an acceptable level.
ISO 13849-1:2015(E)

4.3 Determination of required performance level (PL;)

For each selected safety function to be carried out by a SRP/CS, a required performance level (PLy) shall
be determined and documented (see Annex A for guidance on determining PL;). The determination of

the required performance level is the result of the risk assessment and refers to the amount of the risk

reduction to be carried optbartha cotatyrralatad naste attha antral crretorn (coo Biaiina 21
The greater the amount ISO 4414201D(E)
shall be. 5.1.1  When designing pneumatic systems for machinery, all intended operations and use of systems shall

be considered. Risk assessment, e.g. in accordance with ISO 14121-1, shall be carried out to determine the

foreseeable risks associated with systems when they are used as i

shall not cause hazards. The risks identified shall be eliminated by q |American National Standard B11.19-2010
safeguards (first preference) or warnings (second preference) aga . ) —
accordance with the hierarchy established in ISO 12100. See the appropriate ANSI B11 machine-specific

standard or other related machinery safety standard(s)
for the requirements for the selection of safeguarding
based on specific applications. Selection of the
safequarding requires task and hazard identification,
and the application of documented risk assessment
and risk reduction of the total production system.

Automatic
Valve
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1SO12100 and ANSI B11.0 following the same process ROISS

1ISO12100 and/or ANSI B11.0 outline the requirements ar
and ask users to look at all modes of operation and all energy sources.

—A Each mode should be evaluated
A Auto/Manual/Jogging/Threading

A Each type of task should be evaluated
A Productiong Loading/Unloading/Adjusting
— A Setup ¢ Changeovers/Teaching
A Maintenanceg Service/Repairs/Replacement
A Material Handling; Loading/Unloading
A Sanitationc Cleaning/Washing

__A Every source of energy should also be evalu

ROSS

Automatic
Valve
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ANSI B11.0, ISO4413 and 1SO4414 say Pressure and Force must also be eVeRiat&8S

—

Key

1 starting point for evaluation of safety function's
contribution to risk reduction

L low contridution 10 risk reduction
H  high contrdution 10 risk reduction
PL, required performance level

PL
P1 ol @
P2
P o P
P2
P1 "l ¢
2 -
=)
-~
Lic e
H
Risk paramoters:

S seventy of injury

S1 siight (normally reversidle injury)

S2 serious (normally ireversible injury or death)

F frequency and/or exposure to hazard

F1 seldom-to<ess-often and/or exposure tme is short
F2 frequent-to-continuous and/or exposure time is long
P possibiity of avoiding hazard or imaing harm

P1 possibie under specific conditions

P2 scarcely possibie

Figure A.1 — Risk graph for determining required PL, for safety function

*Per EN 13736 there is a Risk of injury if:
Force > 150 N (33.8 Ibf)
Weight of tooling > 15 kg (33 Ibs)

ANSI B11.0 Table 8 Units Catastrophic Serious Moderate Minor
Ibt 449.6 89.9 33.7
Force
N 2000 400 150
psi 59 h9 43 12
Pressure
N/cm*2 40 40 29.6 8.3
PLr - e d c b

The risk assessment and pressure & force evaluation identify the hazards and specify required performance |

Valve

Automatlc IDQCCO ‘pnwmotrol

I
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The next step is developing a Functional Specification that determines
the correct risk reduction measures for each mode of operation.

AHow does the machine need to function in Manual Mode?
AHow does the machine need to function in Automatic Mode?
AHow does the machine need to operate in-BptTeaching Mode?
AHow does the machine need to operate in Cleaning Mode?

AHow does the machine need to function during Chaoger Mode?

ROSS
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Ta

Recognized Safety Functions/Solutions are identified in
nles 8 & 9 of ISO13849

certain of their characteristics

Table 8 — Some International Standards applicable to typical machine safety functions and

Safety function/

Requirement(s)

characteristic | This part of IS0 13849

IS0 12100:2010

For additional infor-
mation, see:

ROSS

a global family

Table 9 — Some International Standards giving requirements for certain safety functions and

safety-related parameters

Safety function/

safety-related parameter

Requirement

This part of ISO 13849

ISO 12100:2010

For additional information,

rameterization of
safety-related input
values

Safety-related stop 521 3.28.8,6.2.11.3 IEC 60204-1:2005, 9.2.2,
function initiated by 9.2.5.3,9255
safeguard 2 1SO 14119

1SO 13855
Manual reset func- 5.2.2 — IEC 60204-1:2005, 9.2.5.3,
tion 9.2.54
Start/restart func- 5.2.3 6.2.11.3,6.2.11.4 IEC 60204-1:2005, 9.2.1,
tion 9.2.5.1,9.2.5.2,9.2.6
Local control func- 5.2.4 6.2.11.8,6.2.11.10 IEC 60204-1:2005, 10.1.5
tion
Muting function 5.2.5 — IEC/TS 62046:2008, 5.5
Hold-to-run function 6.2.11.8b) 1EC 60204-1:2005, 9.2.6.1
Enabling device — IEC 60204-1:2005, 9.2.6.3,
function 109
Prevention of unex- — 6.2.11.4 IS0 14118
pected start-up IEC 60204-1:2005, 5.4
Escape and rescue of — 6.3.5.3
trapped persons
Isolation and energy — 6.3.5.4 IS0 14118
dissipation function 1EC 60204-1:2005, 5.3, 6.3.1
Control modes and — 6.2.11.8,6.2.11.10 IEC 60204-1: 2005, 9.2.3,
mode selection 9.24
Interaction between — 6.2.11.1 IEC 60204-1:2005,9.3.4
different safety-re- (last sentence)
lated parts of control
systems
Monitoring of pa- 464 — —

Response time 5.2.6 — IS0 13855:2010,3.2,A.3, A4
Safety-related parameter 5.2.7 6.2.11.8 ¢) IEC 60204-1:2005,7.1,9.3.2,9.3.4
such as speed, tempera-
fure or pressure
Fluctuations, loss and res- 528 6.2.11.8¢) IEC 60204-1:2005,4.3,7.1, 7.5
toration of power sources
Indications and alarms — 6.2.8 IS0 7731
IS0 11428
ISO 11429
IEC 61310-1
IEC 60204-1:2005, 10.3, 10.4
IEC61131
IEC 62061

Emergency stop
function b

6.3.5.2

IS0 13850
IEC 60204-1:2005,9.2.5.4

b Complementary protective measure, see [SO 12100:2010.

a2 Including interlocked guards and limiting devices (e.g. overspeed, overtemperature, overpressure).
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The functions in Tables 8 & 9 are not just electrical
control functions, they are also fluid power functions.

Safety Function Types Electrical Function Equivalent Fluid Power Function
Safety Stopping Stopping/Braking Stopping/Braking
Safe Holding Braking/Locking Load Holding/Checking

Safe Direction

Reversing Contactors/VFD's/Servo's

Safe-return

Isolation & Energy Dissipation

Electrical Isolation

Pneumatic Dump & Hydraulic Bleed

Safe Restart Function

Safety limited start/Ramp to speed

Soft-start & Speed Control

Emergnecy stop

Energy isolation/power removal

_Pneumatic Dump & Hydraulic Bleed

Guardlocking

Electrical lock function

Pneumatic or hydraulic lock function

Safe Parameterization

Electrical Function

Equivalent Fluid Power Function

Safe ramp-up speed

Safe speed control using VFD or Servo

Soft-start

Safe speed

Safe speed control using VFD or Servo

Speed control valve

Safe limited force

Safe limited torque

Safe pressure select valve

alve
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The function is the same, but the terminology & technology is differe




ROSS Recognized Safety Solutions

Pueumarics

Saiety Funciion Type

Enengy Isolation

Safe Exhaust

Saie Return

Safe Return
“Dual Pressure”

Safe Control and
Safe Load Holding

Safe Pressure
Select

PUS - Prevention of Unexpected Start-up
(Lockout -Tagout)

B11.2611.3.3.1

¥

e

SDE - Safe
Deenergization
(Safe Exhaust)

B11.2611.33.2

el

SEZ - Safe Energization
({Safe Exhawst with Soft-Start)
B11.2611.3.3.2

Tk

o
07
i
=

STO - Safe Torque Off
(Safe Exhaust)
B11.2611.33.2

wd|

fg-

SBC - Safe Brake Control
B11.2611.3.3.3
B11.2611.33.2

e &

At

SDI - Safe Direction
(Safe Return)
B11.2611.3.3.3

551 - Safe Stop 1
{Controlled Stop)
{Safe Stop with holding)
B11.2611.3.3.4

- -

=
3
=

582 - Safe Stop with Blocking
iSafe-Holding)
B11.2611.3.3.4

=

SLFP - Safe Limited Pressure
{Tarque)
B11.2611.3.3.3

P

Prew)

ROSS

iI Automatic

Valve

Decco | pneumolrol
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HyprauLics

Satety Function Type

Energy Isolation

Block & Bleed

Block & Hold/Stop

SDE - Safe
Deenergization
(Block & Bleed)
B11.2611.431

SEZ - Safe Energization
(Block & Bleed)
B11.26 11431

i
i
B

5T0 - Safe Torque Off
(Block & Bleed)
B11.2611.431

e

SBC - Safe Brake Control
B11.2611.43.1

o

551 - Safe Stop 1
(Controlled Stop)
{Safe Stop with holding)
B11.2611434

=
=

552 - Safe Stop with Blocking
{Safe-Holding)
B11.2611.434

a7




We will use ROSS Selection Flowcharts to guide us thru the selection process. RiIOISS

START

Select
Lockout Valve

Y

Determine fluid power hazards based on your risk assessment.
Must consider pressure, forces, and failure modes.
Select most appropriate risk reduction method.

For assistance see Select Safety Function.

.

v . ,

Safe Exhaust

Safe Actuator Safe Control Safe Reduced
Return & Stop Pressure

.

v , .

Determine Residual risk.

Does the NO

solution reduce the risk to an
acceptable level?

Wiring, Programming & Validation

( COMPLETE )

BOSS. | Automatic

alve

Decco’ | pneumolrol
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FLUID POWER
MACHINERY
SAFETY GUIDEBOOK
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The first safety function that we are going to look ROISS
at Is the Prevention of Unexpected Stapt

(Lockout -Tagout)
B11.26 11.3.3.1

Select
Lockout Valve

’%@ PUS - Prevention of Unexpected Start-up
v

Y
Determine fluid power hazards based on your risk assessment. T |~ . .
Must consider pressure, forces, and failure modes. A h I n g S to th I n k ab O Ut .
Select most appropriate risk reduction method.

: ForassistarceseeSelectSafeinunction. : AWI” Shut‘tlng Off the Supply pressure to the

soe Bt | | SsfoActulor | | G Gontr | Sale R system cause things to move?
: SR : A At what speed/rate will they move?
l Als this movement dangerous?

Does the NO
solution reduce the risk to an

acceptable level?

A Could blocking or chaining be included in the
process and procedures?

Wiring, Programming & Validation AWhat happens When I reapply pressure?

( cOMPLETE )

ROSS

i Automatic

Valve
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Remember the lockout/energy isolation requires R SS
specific procedures for each machine.

Lockout/Energy Isolation

The first step is to choose the lockout valve that is needed. Each machine is required to have an energy isolation valve, and, in fact,
there may also be other lockout valves for individual machines or zones of a line.

Lockout/Energy Isolation Valve Selection Flow Chart with ROSS Valve Series

Select Lockout Valve -
p I | -
“ B ’, W
i Is Soft-Start - =
v . — =
o2 =
y

- y Y "

g (-
( Lox ) (L-0-Xe/EEZ-ON® ) ~ “— 3 -
T

Companies are responsible for:

A Creating a Lockout/Energy Isolation Program

A Creating Lockout/Energy Isolation Procedures

A Providing Lockout/Energy Isolation Hardware

A Providing Lockout/Energy Isolation training for employees and contractors
A Inspecting the procedures annually or when a machine change occurs

TRl \DM’ |pnzumotro| N 50




LOTO/Energy Isolation Device Requirements ROSS

LOTO Requirements and Best Practices

* Valve not used for any other function }

* Located outside of the hazardous area .
* Valve should be well marked g
* Valve should be differentiated by its appearance _.,EJ

* Easily identified and operated

* Full diameter exhaust (rapid release of stored energy) _E hlw

Lockad ON Locked in between Locked ON/OFF?

Pop-up Pressurs

* A method for the employee to verify that the energy . Indicator
has dissipated after initiating lock out process. ‘ f

-

* Tamper resistant

* Should only be able to be locked in the off position

* “Positive action” which would indicate only two
positions (ON and OFF)

BOSS. | Automatic

alve
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The second safety function that we are going to look at is Safe
exhaust/Safde-energization and is often used with SEfeergization

START
.

Select
Lockout Valve

Y

Determine fluid power hazards based on your risk 2es€ssment.
Must consider pressure, forces, and failafe modes.
Select most appropriate risk geCtion method.
For assistance see SgleCt Safety Funstief.

: | e 7 I : L
e Actuator Sare ool Safe Reduced
Safe Exhaust | Retum & Stop ‘ ‘ Pressure

.

Determine Residual rlsk

Does the NO
solution reduce the risk to an

acceptable level?

Wiring, Programming & Validation

( comPLETE )

ROSS

Automatic

Valve

Decco | pneumolrol
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SDE - Saie Deenergization
(Safe Exhaust)
B11.2611.3.3.2

—

f !

ST0 - Saie Torque Off
{Safe Exhaust)
B11.2611.3.3.2

.

SBC - Safe Brake Control
B11.26 11.3.3.3
B11.26 11.3.3.2

AThings to think about:

A Will exhausting system pressure cause things to move

A At what speed/rate will they move?

Als this movement dangerous?
A Would an additional safety function be required?

A What happens when | reapply pressure?

I
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SafeExhaust Selection Criteria ROSS

Safe Exhaust

Safe Exhaust valves are used to block supply pressure and exhaust downstream pressure from an entire machine. Safe exhaust|
valves can also be used to isolate individual actuators and/or zones depending on requirements of the risk assessment. Safe
exhaust valves are available for use in systems that require up to Performance Level e with a variety of voltages and sizes

to meet specific customer needs. The safe exhaust valve selection flow chart below is meant to help users select the most
appropriate safe exhaust valve.

Key things that you need to know: Sl ExhaustValve Selscton Flow Chart with ROSS Valve Seris (Par 1)
f

A What Category & Performance

Level does this function need to

meet?

A What kind of safety monitoring
system does the machine have?

=
w
R
=
&
N/
()
&
Ee)
&
2
\&/

A s softstart needed when
reapplying pressure? . ‘L

ROSS
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Most people think about dumping/exhausting pneumatic and hydra%’ SS
pressure without thinking about what happens!

Themost commonly utilizedluid Power
safety Solution is Safexhaust and/or
Safeblock & bleed.

Safe Exhaust Valve Selection Flow Chart (Part 2)
Note: This chart can be used if exhausting air causes additional motion.

The problem is that this is implemented 121
across a variety of machine types for all "=
fluid power actuators. S

Select Exhaust Valve

YES

Does a load need
to be held in place when the supply
energy is removed?

Select PO Check
The problem is that shutting off supply
pressure to vertical cylinders with loads
can cause unsafe drift or the unsafe
release of materials.

Does the load
need to be stopped or held by
mechanical means?

NO

Is speed control required
or will the reapplication of pressure
create a hazard?

-1

YES

The standards say that a safeguarding

Select a rod lock for static

method should not create additional hoklag o a oLk s ot or s s |
hazards.
The follow sections will look at additional
safety functions that might be used
alongside Safexhaust.
i oSS eohDesed2bpneumaliol | 1IN 54
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One_of the m.ost Common Safe Exhaust ROSS
Applications Is Emergency stops.

Air Supply Line

Lockout/Tagout Device

Standard Pneumatic
Control Valves

DdzSaa 6KI (dQa
The Safeexhaust Valve!

Emergency stops are required to control the sources of hazardous energy in t
event of a dangerous situation or an emergency.

B I 55
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Safeexhaust valves are also used in safe brake control applications. RIS

Pneumatic Clamp Brake

Pneumatic Rod Brake

aglo blfmly

Ialve f

Safeexhaust valve
used as a safbrakln
application

Typical pneumatic brakes
require safe control of air
pressure to open the brake to
allow movement. This is then
fail-safe because: Brake
A Safely and redundantly block
removing air pressure
results in the brake closing.
A The loss of supply pressure
results in the brake closing.

Wheel Brake

cylinder

The braking system is only as good as the valve that is controlling it!

alve

A\u/t:omatic‘ ‘DM Ipnzumo&rol
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The third safety function that we are going to look at is-fxifen ROISS

START
v

Select
Lockout Valve

Y

Determi
M

ust consider pressure, forces, and failure modge?
Select most appropriate risk reduction mg##od.
For assistance see Select Safety EwfCtion. |

ne fluid power hazards based on your risk assessmgeat’ ‘

! ! A T
Safe Exhaust Safe Actuator I L=Sate Control Safe Reduced
Retun | & Stop Pressure
| ! 1 I

Determine Residual risk.

NO

Does the
solution reduce the risk to an
acceptable level?

Wiring, Programming & Validation

( COMPLETE )

ROSS

Automatic
Valve

Decco | pneumolrol

a global family

5Dl - Safe Direction -
p=:' (Safe Return) i
t B11.26 11.3.3.3

SBC - Safe Brake Conirol [
-~ B11.2611.3.3.3
B11.2611.3.3.2

AThings to think about:

I

manufact!S

ACan you move the hazardous activity away frc
personnel?

ACan move the hazardous activity away from
personnel without creating an additional
hazard?

A Safereturn could also be moving a guard to
prevent access.

S7



Safereturn Selection Criteria ROSS

Safe Return Valve Selection Flow Chart with ROSS Valve Series

Select Return Valve

Key things that you need to know:

Various

Cat3 &4

Internal External

A What Category & Performance

Level does this function need to
meet?
Does gravity

hazard exist if supply
is removed?

Add Check valve
NO

A What kind of safety monitoring s
system does the machine have?

A Can we safely move the hazard

away from the operator without (| = "{ Ll

. s, . ,;) | L : rnq Q y [} -: i :

creating an additional hazard- & Y 'ﬁ"
Ba | AUgneve | peceo | pneumolrol | 58




Common Safe RetuApplications in the metal fabrication industry. RIOISS

a global family

Cylinder presses use Two Hand Control Automated shearing machines use light
(THC) systems with Safeturn valves to curtains or other detection devices to detect
change the direction of the cylinder motion operator presence and uses safe return type

to prevent forward press maotion. valves to retract the sheering cylinder to

prevent injuries.

Move people are using standard valtesdo safe return functions

S | AUgete | peceo’ | pneurnoalrol

alve
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The fourth type safety function that we are going to look at Is R SS
SafeControl & Stop and can accomplished 2 different ways.

START
v

Select
Lockout Valve

,, |

Determine fluid power hazards based on your risk assessment. ’
Must consider pressure, forces, and failure modes.
Select most appropriate risk reduction method.
For assistance see Select Safety Function. ‘

! ! v /A
Safe Actuator Safe Control 4 Safe Reduced
o Return &Stop | | Pressure
v ! v v

Determine Residual risk.

Does the NO
solution reduce the risk to an

acceptable level?

Wiring, Programming & Validation

( COMPLETE )

ROSS

0

R3S eohDeeed2ppneumoaliol

551 - Safe Stop 1

(Controlled Stop) =
5 (Safe Stop with Holding) =

B11.26 11.3.3.4 |

552 - Safe Stop with Blocking
E’ (Safe-Holding)
B11.26 11.3.3.4

AThings to think about:

I

manufact!S

A Can you stop and hold the hazardous motion/activi
AWhat is the size & speed of the actuator?

A How fast does the actuator move?

AWhat is the flow and/or sgeed that required for the

actuator being controlled

60



SafeStop & Hold (Safstop with blocking) Selection Criteria RUSS

551 - Safe Stop 1
(Controlled Stop)
(Safe Stop with Holding)
B11.2611.3.3.4

Key things that you need to know:

Safe Control and Stop

There is only one available valve choice that can perform perform the combined functions of safe control and stop at Cat 2, 3, or
4 without the use of multiple valves. Otherwise, it would require a safe exhaust valve, an open-center control valve, and multiple
monitorable PO checks to achieve this function. Sometimes, a mechanical holding device may be required as well.

A Wh at Category &' Pe rfo rmance Safe Control and Stop Selection Flow Chart with ROSS Valve Series
Level does this function need to
meet”? Selact Control and Stop Valve

A What kind of safety monitoring
system does the machine have?

A What is the flow/speed that is
needed by the actuator/cylinder?

Most pneumatic companies struggle with Satep and hold applications because they only have-8aff@aust
valves and nomonitored PO checks which feedback monitoring. This results in a low Cat & PL.

I\ 61
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ROSS

Safecontrol & hold considerations

Most companies use-Rosition
directional control valves for load
holding applications.

N i — A a 1
i 4 F? .

These problem is that these are non
monitored valves that can fail and
lead to the loss of the control/hold

function and is not detected and are
rated CatBPlaor CatlPLbat best.

The ROSS CC4 solution us a redundant
3-position directional control valve
that is monitored to provide a Safe
control and hold function.

@ " . L~/
._."—L—‘
A 4 =B
= ) % Ror--4
X u;“*‘;m £ J_“_

3&

The CC4 is the only valve in the
industry that can accomplish Safe
control and holding in 1 valve and is

rated to CatdPLe

QEpY (gﬁt\gegg@ €obmem2|2pnwmotrol I 62




Common Safeontrol & hold Applications ROSS

Cylinder presses use Two hand control
systems with Safeontrol & hold valves to
stop motion of the cylinder motion to
prevent forward press motion.

A user might use the Sat®ntrol & hold
valve instead of a Safeturn valve
because there might be a pinch point on
the retract stroke.

BOSS. | Automatic

alve

I

manufact!S

Decco’ | pneumoalrol

Forming Machineé ¢ . a Q& -am#trd { I F S
& hold valves to stop motion of the
cylinder motion to prevent pinch points
caused by movingctuators

See the ROSS application note that
describes how Safeontrol & hold cylinders
protect operators for injury by stopping
motion.

63



Common Saf&oad holding/blocking Applications RUSS

Large Cylinder presses that are stopped Packaging & material handling machines
during the process to do some assembly are another large user of PO Check to stop
function might use PO Checks cylinder individual actuators to prevent unwanted

motion to prevent forward press motion. ~ motion during operator interaction.

A user might use the Safead holding
valve because the Saé®ntrol & hold valve
IS too small or because a Safturn valve
might meet the functionality need.

BOSS. | Automatic

alve
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The fifth type safety function that we are going to look at is-Safe
Reduced Pressure and can accomplished 2 different ways.

START
v

Select
Lockout Valve

Y

Determine fluid power hazards based on your risk assessment.
Must consider pressure, forces, and failure modes.
Select most appropriate risk reduction method.

For assistance see Select Safety Function.

solution reduce the risk to an
acceptable level?

YEST

v ! v v
8-k Exhatiet Safe Actuator Safe Control Safe Reduced
Return & Stop Pressure
v ! v !
Determine Residual risk.
Does the NO

Wiring, Programming & Validation

( cOMPLETE )

ROSS

Automatic
Valve

Decco | pneumolrol

ROSS

a global family

System Data Imperial Metric
Bore 125 in TS mm
Tooling contact area 0.5 in2 127 mms Ross.
High prezsure 00 psi 06332 mpa !i
Laow pressure 30 ps=i 020628 mpa
Bore Area 1227 "2 732 mm'2
PL ;
High Pressure Calc ACEHN
Force in pounds 1227 Ibf 5453 M d _
Actual pressure attoo. 2454 psi 4235.3 Mlcm'2
[
Low Pressure Calc
Farce inpounds 368 IbF 1638 V| (e}
BActual pressure at too 736  psi 12895 Mlem'2

AThings to think about:
A Can you reduce pressure but still allow activities to occ

A What is the size & speed of the actuator?
A What is the surface area of the tooling?

A What is the maximum and minimum pressures that the
system can still function with?
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SafePressure Select Selection Criteria ROSS

SLP - Safe Limited Pressure
D:Z' {Tarque)
B11.2611.3.3.3

Key things that you need to know: Safe Pressure Select Valve Selection Flow Chart with ROSS Valve Series

Select Pressure Select Valve

A What Category & Performance

Risk Level

Level does this function need to - pil
meet? <> | e Ei
NO Is force reduced :
4 acceptable?
A What kind of safety monitoring Seec Diferet Solton

system does the machine have?

A What is the safe limited pressure
threshold for your machine?

Most pneumatic companies do not have a solution for safe pressure select. Most cons

safelimited-pressure to be anything less than 150N.

ROSS.

Ba I\ 68
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Common Saferessure select Applications RUSS

Safe pressure select is often used in application that have operators interacting with
machine movements & actions.

Welding work cells

f \ \ < . > g
A . ~ f 9
- - \ & o . - . e 2 :
=, - : v ' /
T = '-=—= . s \
- 3

. 2dz FNB O2y (i NRffAY3 (KSMMPDRGE Ring Saeskhbust ualve U 2
generate pressure and force by limiting, to dump air when someone is loading and
torque, speed and range. Should we do loading parts. This creates a lot of

the same for the tooling attached to it? inefficiency. What is we could allow

action to continue but at a safe pressure?

BOSS. | Automatic

alve
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[ SGQa 221 |G K2g -peSurdselgtt fun@ich2 Y LI A 4 ARPSS|

Manual
Low pressure supply RSe Dual
Lock-out . Pressure Standard
Valve X/ | Select Valve Solenoid Bank
Incoming {4 A . | - l 1 o
LiI'IE _.-. Ea -':\_ﬂ - rl- . - ;;._
Pressure [] 20 By = 3 “
1 2/ <& 4
High pressure supply
3 i’
-"‘l -
4 - I-Q.' -
1 57 = A

BOSS. | Automatic

alve
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Hydraulics has nearly the same Safety functions but uses slightly different
terminology and the selection process is a bit different.

ROSS.

Automatic
alve

Potential safety functions for hydraulics include:

* Energy lzclation - Thiz iz the 2ame as “Prevention of unexpected start-up”™ from Takble &8

+ Block and Bleed - This is the same as “lsclation and energy dissipation function from Table & but is also tied to the 3 top safety
functions. Safety related stop initiated by a safeguard, manual reset, and start/restart functions.

+ Block and Stop - Thiz iz a local control function per Table 8 and is also fied to other safety functions from Table 8. Safety related
stop initiated by a safeguard, manual reset, starirestart and control modes, and mode selection functions.

Hvorauvics
Safaty Function Type Energy kzolation Block & Blaad Block & Stop
SDE - Safe Deenergization
;’Jl (Block & Bleed) v
Bi1.2611.4.3.1
SEZ - Bafe Energization
(Block & Bleed) <
Bi1.2611.4.3.1
ST0 - Safe Torgue Of
D%- (Block & Bleed) J
Bi1.2611.4.3.1
SBL - 3afe Brake Contral
‘%@ Ak B11.2611.4.3.1 J
551 - Safe Stop 1
{Controlled Stop) \I{
(Safe Stop with holding)
B11.2611.4.3.4
332 - Safe Stop with Blocking
IEIZ {Safe-Holding) J
B11.2611.4.3.4

I
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Hydraulics uses slightly different terminology, and the safety
functions are a bit different.

Hyporauuc Sarety VaLve SeLecTion

When choosing specific valves to address primary and residual risk, the choice will be dependent on & number of factors including

desired safety function, flow rate, pipe size, valtage, and pressure range.

The flowchart below guides ugers through the selection process to determine the type of valve that is needed for a machine or

hazard. Available hydraulic valve types are Safe Block and Bleed as well as Safe Block and Stop.

START
T
Select Lockout Valve
[

Determine hydraulic hazards based on your risk assessment.
Operating pressure, force, and failure modes must be considered.
Select the most appropriate rizk reduction method for the machine.

I ] ]

Safe Block and Safe Block and Safe Dual
Bleed Stop Block and Stop

1 1 !

Determine Residual Risk

" Doesthe —_ NOD
~ solution reduce the risk to
~—._anacceptable level? _—

¥

Winng, Programming & Validation

1
Complete

ROSS

a global family

ROSS

Automatic
Valve

Decco | pneurnolkrol | 1A
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Where would you use hydraulic safety valve? RUSS

Hydraulic Safety Valves are often used to isolate and control
hazardous enerdggeders, palletizers, tilt stands and dumping
stations in multiple industries.

Hydraulic Safety Valve Uses

Roll decoiling and straightening Presse Palletizers

ROSS.

I
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SafeBlock & Bleed Select Selection Criteria ROSS

a global family

- SDE - Safe Deenerpization
;' (Block & Bleed)
B11.2611.4.3.1

Key things that you need to know: ﬁﬁ SE2.- Sae Enegizaion

(BElock & EBleed)
B11.2611.4.5.1

A What Category & Performance |{ = ook & Bloed)
. . B11.2611.4.31
Level does this function need to

P N SBC - Safe Brake Contral
meet® A B11.2611.4.3 1

Safe Block and Bleed

A What kind of safety monitoring | o | |
. When machine access is required for production-related tasks it may be necessary to block the supply of hvdraulic energy and
System does the maCh | ne have’) also to bleed residual energy from downstream, especially from accumulators, in arder to prevent further movement. The devices

uzed to block and bleed hydraulic energy must meest the reguired Performance Level as determined by the risk azzessment.
Actuators could move as a result of releasing residual energy from the system. Therefore, an additional load-holding device may
be needed fto ensure no movement as a result of blocking & bleeding.

A Wha‘t |S the ﬂOW ra‘te Of the Hydraulic Safe Block and Bleed Valve Selection Flow Chart with ROSS Valve Series
aCtU atO r/ M aC h | n e/ SySte m th a.t Select Safe Block and Bleed Valve
you want to isolate?

<50 gpm

<20 gpm

¥ 1
(HBB—DDS) ( HBE - D035 ) ( HEB—I]EIF)
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Typical Application for the Block & Bleed valve ross

Block & Eleed

When machine access is required for production-related tasks it may be necessary to block the supply of

hydraulic ensrgy and also to bleed residual ensrgy from downstream, especially from accumulators, in
order to prevent further movement. The devices used to block, and bleed hydraulic energy must meet
the reqguired Performance Level a5 determined by the risk assessment. Actuators might move a5 & result
of releasing residual 2nergy from the system. Therefore, additional load-holding devices might ke
needad to ensure no movement as a result of blocking & ble=ding.

i 1 o
W T —
' &N C..!..E‘D é%f_

ROES CONTROLE
330 00T

I
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The Hydraulic Block and Bleed Safety should go after the Lock out valve and before any control valves to RUISS
eliminate supply pressure from the system in the event of a requirement from the safety system.

a global family

The block and bleed

valve blocks supply

pressure and bleeds all

upstream pressure
back to tank.

Things to know:

Standard hydraulic control valves have no safety rating, so they areCatBpr Catl.
A single failure in the standard control valve will lead to the loss of safety control.

ROSS offers a redundant valve solution with monitoring. This means that we can meet Ca
if properly implemented.
These valves carry a thighrty validation to Cat4?Le Others do not!

I
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SafeBlock & Stop/Hold Select Selection Criteria RUSS

Key things that you need to know:

A What Category & Performance ] e
Level does this function need to
meet?

A What kind of safety monitoring
system does the machine have?

A What is the flow rate of the
actuator/machine/system that
you want to stop & hold?

ROSS

Automatic
Valve

Decco | pneumolrol |1V
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