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Why should customers think about 
Fluid Power Safety?
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The importance of safety in a transparent society.

Today we live in a transparent society.  

Digital devices are everywhere and are often used 
to capture events.  Both Good and Bad.

What happens today is news tomorrow!
Fluid power devices can crush, kill and amputate just like electrical hazards.
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Most people say “I don’t have to worry about this.  I am in manufacturing.

The problem is:

People are dying in industrial accidents and people are being charged.
These were all Fluid Power Related accidents.
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The “Best In Class Companies” are overcoming this by taking a holistic approach to 
machinery safety that includes Fluid Power Safety.

By understanding safety standards and using them to their advantage to 
implement robust systems that address all modes of operation for all job tasks.

Complete LOTO
-100% Zero Energy State

-Isolation of all equipment 
energy sources
-For all service and 
maintenance activities
-May include preventative 
maintenance activities and 
cleaning activities

Task Based Isolation
-Depends on job tasks

-May include partial 
isolation of equipment 
energy sources 
-Must provide same or 
greater level of protection 
as LOTO
-Must have documented 
procedures for each task
-Must have training for 
each person doing each 
task

Alternative Means
• Must meet all minor 

servicing requirements:
• Part of Normal      

Production 
activities

• Routine
• Repetitive
• Integral to 

maintaining the 
process

Clarifications:
• Minor servicing that occurs during normal production operations may be exempt from lock-out/tag-out if they meet the 

requirements of the minor servicing exception and can be treated with Alternative Means.
• Tasked based isolation can be used if tasks cannot be done using full lock-out/tag-out and are outside of the requirements of 

the minor servicing exception.  Task based isolation must be as safe or safer than full lock-out/tag-out and must having specific 
directions on how to accomplish the job task. 

• Lock-out/tag-out must be used for all job tasks that do not fall under the minor servicing except or tasks that cannot be done 
using full lock-out/tag/out.
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They understand the need to include Fluid Power Safety because they know 
that it is included in today’s modern safety standards.

OSHA Machine Safety 1910.xxx

Machine Safety - General Safety Requirements
ANSI B11.0

Machine Safety - Principles for Risk Assessment
ANSI/RIA TR15.306

Machine Safety - Selection of Programmable 
Electronic Systems (PES/PLC) for Machine Tools

ANSI B11.19

Electrical equipment of machines
ANSI/NFPA 79

European Machine Directive 2006/42/EC

Machine Safety - Basic concepts 
EN/ISO 12100

Machine Safety - Principles for Risk Assessment
EN/ISO 14121

Machine Safety - safety-
related parts of control 

systems
EN/ISO 13849-1

Pneumatic Safety – EN/ISO 4414
Hydraulic Safety – EN/ISO 4413

Machine Safety -
Functional safety of 

EEPES control systems
IEC 62061

Pneumatic Safety – ANSI  B11.0
Hydraulic Safety – ANSI B11.0

Machine Safety - Electrical equipment of machines 
IEC 60204-1

Notice that there are specific standard for Fluid Power Safety.

General Safety Requirements

Risk Assessment 
Requirements

Design Requirements

Fluid Power Requirements

Electrical Requirements
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ISO12100 and ANSIB11.0 outline the basic requirements for risk assessment and risk 
reduction.

Risk Assessment

The top part of ISO12100 and ANSI B11.0 deal 
with assessing risk.

The ISO12100 and ANSIB11.0 
methodologies provide a 

systematic approach as shown 
in the flow chart below.

Determine the 
Limits
Identify the Hazards

Estimate the Risk

Evaluate the Risk

Assessment
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There are a number of risk estimation methods that yield varying results.  ISO13849 has 
become one of the most widely used methodologies.

TR13.306 
Methodology
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The reason that many companies have adopted ISO13849 is because it addresses all 
technologies and provides a more holistic approach to machine safety.

The Global Leader in Fluid Power Safety Solutions

EN 954-1 EN ISO 13849-1

Electrical Control Circuits Control circuits all technologies :
• Electrical
• Pneumatic
• Fluids
• Hydraulic

Safety Categories B, 1, 2, 3 & 4 Performance Levels PLa to PLe 

Safety provided by the 
structure of the control circuit

Safety provided by:
• The architecture/structure (EN954-1 

categories)
• The reliability of the system (MTTFd, 

B10d)
• The diagnostic coverage of the system 

(DC)
• The preventive measures against 

common causes of failure (CCF)

Draw a diagram (schematic) Draw a diagram and verification of PL
Does PL(achieved) = PLr (required) ?

Not just electrical 

anymore!
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The Global Leader in Fluid Power Safety Solutions

ANSI B11.0 – 2015 Annex K NOTE: OSHA uses B11.0  to enforce policy. 
Companies following ISO13849 will comply with the risk reduction process.
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We need to think about powered and unpowered hazards, like falling loads!

This means that we need to think about… 
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The reason companies ignored fluid power hazards was because they 
didn’t know how to assess it.

ANSI B11.0 identifies several risk levels based on the risk of fluid power energy and 
categorizes them into Catastrophic, Serious, Moderate and Minor.
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If fluid power hazards are moderate, serious or catastrophic  the safety 
solution  has to meet PLc, PLd or Ple.

ANSI B11.0 – Provides performance requirements based on pressure & force 
figures from the table on the previous page.
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Once we are done with the assessment, we need to determine how to 
reduce risk.  This should include fluid power risk as well.

The bottom part of ISO12100 and ANSI B11.0 deal with risk reduction.

Reduction by Design

Reduction by Guarding

Reduction by Safeguards

Reduction by Information & PPE

Risk Reduction
Reduction by Elimination
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The Global Leader in Fluid Power Safety Solutions

The ISO series of standards have great guidance and are being harmonized 
with many of the North American standards.

If a machine safety solution is required it must be designed to meet a standard to 
prove compliance.

ISO 13849-1 IEC 62061

Since EN954-1 was withdrawn in December of 2011 and IEC62061 only deals with electrical. 

Electronic and programmable electronic systems. ISO13849-1 has replaced has the most 

commonly used machine safety standard because it addresses all technologies..

EN954-1

Basic electrical 
circuits

Electrical
Electronic
Programmable 
Electronic

Electrical
Electronic
Hydraulics
Pneumatics
Fluids
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ISO 13849-1 – 2015 requires users to include fluid power safety as part 
of the safety control system.

Most companies ignored pneumatics and hydraulics until the standard changed in 2015.

lynn
Highlight
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The correct answer is yes!  All of these applicable. 

These components must be integrated to meet a 
standard.  The question is….which standard?

EN954-1

ISO13849-
1

ANSIB11.1
9 ANSIB11.2

6

• EN954-1 no longer exists as an independent standard.
• EN954-1 only exists as a subpart of ISO13849-1
• ANSIB11.19 references ISO13849 for guidance on safety system 

design
• ANSIB11.26 is being re-written to include a practical guide to 

implementing ISO13849. 
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• Being updated currently

• Much harmonization and re-organizing occurring to 
be more similar to ISO13849 and IEC62061

• Emphasis on risk assessment

• Directly references ISO13849 as a sound example for 
the implementation of safety solutions (This 
occurred in 2014)

ANSI B11.19 – 201# (Estimate is spring of 2019)
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The Global Leader in Fluid Power Safety Solutions

• Provide examples for various categories and 
performance levels
– E-Stop
– Interlock
– Guard-locking
– Optical sensing
– Safety Mats
– Two Hand
– Zero Speed
– Enabling Devices

B11.26:2018 will have specific content for Categories to 
help meet PL requirements of ISO13849.
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There will also be a similar flowchart for hydraulics.

B11.26:2018 Pneumatic Selection Flowchart
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Harmonization is happening and it will make all of our lives easier.

B11.26:2018 - Includes examples and descriptions

• Provides multiple examples for various categories

• Designed to be a road map for the implementation of 
fluid power safety solutions

• Based on existing electrical and fluid power technology
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Closing Comments

• Fluid Power Safety is Important

• The Standards require us to address Fluid Power Safety

• Fluid Power needs to be part of the risk assessment
– Based on ANSI B11.0 2015 requirements and ISO4413 and ISO4414

• Fluid Power components are part of the SRP/CS
– Safety Related Parts of the Control System according to ISO13849-1

• The upcoming standards will provide examples of how 
to address common Fluid Power Applications
– Cat2, Cat3 & Cat4 examples to help users meet 

Performance Level C, D & E Requirements

• We can’t ignore Fluid Power anymore!


