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Today’s Learning Objectives St e,

 Whatis a risk assessment and why do | have to do it?
e Who can do a risk assessment?
e How do Il do it?

« What is the difference between risk assessment and risk
reduction?

 What tools are available?



What is it? St

e RiIsk Assessment

 The process by which the intended use (and reasonably
foreseeable misuse) of the machine, the tasks and hazards, and
the level of risk are determined

e RiIsk Reduction

» The application of protective measures to reduce the risk to a
tolerable level
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* To create a safer working environment for employees (as required by OSHA)

 Toreduce costs

 To comply with national and international consensus standards, including:
ANSI B11.0-2010 - Safety of Machinery — General Requirements and Risk Assessment

ANSI B11.TR3-2000 - Risk Assessment and Risk Reduction — A Guide to Estimate, Evaluate and Reduce Risks Associated with
Machine Tools

ANSI/RIA R15.06-1999 (R2009) - For Industrial Robots and Robot Systems — Safety Requirements
NFPA 79-2012 - Electrical Standard for Industrial Machinery
ANSI/ASSE Z244.1-2003 (R2008) — Control of Hazardous Energy — Lockout/Tagout and Alternative Methods

ANSI/PMMI B155.1-2011 — Standard for Packaging Machinery and Packaging-Related Converting Machinery — Safety Requirements
for Construction, Care, and Use

SEMI S$10-0307 — Safety Guideline for Risk Assessment and Risk Evaluation Process

MIL-STD-882D-2000 — Standard Practice for System Safety

CSA Z432-04 - Safeguarding of Machinery — Occupational Health and Safety

CSA Z434-03 - Industrial Robots and Robot Systems — General Safety Requirements

CSA Z460-05 — Control of Hazardous Energy — Lockout and Other Methods

NOM-004-STPS-1999 - Protection Systems and Safety Devices for Machinery and Equipment Used in the Workplace
ISO 12100:2010 — Safety of machinery — General principles for design — Risk assessment and risk reduction

EN 9d54-'1 :2000 / 1ISO 13849-1:1999 — Safety of machinery — Safety-related parts of control systems — Part 1: General principles of
esign

ISO 13849-1:2006 — Safety of machinery — Safety-related parts of control systems — Part 1: General principles of design
2006/42/EC - European Machinery Directive
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How do | do it? St =

 Regardless of which standard you follow, the process
contains 12 essential steps

* You can create your own process, as long as it’s
based on industry best practices

e You can conduct the process in house, request it from
your OEM, or contract an outside service provider



Identify Machine / Process St e

« Usually done in reaction to an accident / near miss that
has already occurred

e Think Proactive!

e Can be prioritized based on common sense (more
hazardous machines first)

 Based on hazards and/or frequency of use
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Collect Proper Information St =

« Limits of the machine
 Requirements for the lifecycle of the machine

* Design drawings, sketches, system descriptions, or other means
of establishing the nature of the machine

« Information concerning energy sources
« Any accident and incident history
« Any information about damage to health

e System layout and proposed building / existing system(s)
Integration

« Affected personnel
* Level of training, experience, or ability of all personnel

» EXxposure of other persons to the hazards associated with the
machine where it can be reasonably foreseen

SYSInAacc
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Gather Proper Personnel

EHS manager
Operators
Maintenance personnel
Engineers

Electricians

Production managers
Specialists

Use - approach



& INNOVATION

Observe Machine in Use

Although many machines are
similar in design, they are

. o 4"-*__.. 'i"“sﬁf; rw—f"" Earelde |
adapted to perform specific or e ON i =
different operations s 00— :

The best way to understand e & \o

kil

the operation and maintenance |;
of a machine isto see it in use  [i%
— This helps ensure safety and i

compliance while understanding
and meeting productivity needs

lll_.h F L1
“This machine is perfectly safe...
As long as you never press this button.
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Identify Hazardous Areas Stz

* Follow task/hazard approach

e Tasks include:
Packing and transporting
Unloading/unpacking
Systems installation
Start up/commissioning
Set up and try out
Operation (all modes)
Tool change

Major repair

SYSInAacc
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Planned maintenance
Unplanned maintenance
Recovery from crash
Troubleshooting
Housekeeping
Decommissioning
Disposal
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Task / Hazard Approach e

Personnel Task Hazard

Operator

Maintenance

Trainees

Passers-by

Managers

Supervisors

Programmers

Engineers

Office Personnel

Quality Coach

Sales Personnel

Contractors

Riggers
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Task / Hazard Approach

TECHMOLOGY
A INMOVATION

OMmRON
Cff .

Personnel Task Hazard
Operator Load
Operator Unload Part
Operator Unload Scrap
Operator Cycle
Operator Lube Die
Operator Clean Die
Operator Tape Die
Operator Power Up
Operator Power Down
Operator Clean Press
Operator Clean Workspace
Operator Teach Trainees
Maintenance Change Die
Maintenance First Piece Verification
Maintenance Preventative Maintenance
Maintenance Recovery from Crash
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always in control



TECHNOLOGY
A INMOVATION

ogon
Task / Hazard Approach

Personnel Task Hazard
Operator Load Shearing
Operator Load Cutting or Severing
Operator Load Stabbing or Puncturing
Operator Load Contact with Live Parts
Operator Load Reaction to Stainless Steel
Operator Load Failure of the Control System
Operator Load Failure of the Equipment
Operator Load Slip, Trip, or Fall
Operator Load Falling Objects
Operator Load Ejected Objects or Fluids
Operator Unload Part Crushing
Operator Unload Part Shearing
Operator Unload Part Cutting or Severing
Operator Unload Part Contact with Live Parts
Operator Unload Part Reaction to Stainless Steel
Operator Unload Part Failure of the Control System
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Identifying Tasks & Hazards St .

« ANSIB11.0-2010

Identifying tasks and hazards is a critically important part of the risk assessment
process because hazards not identified can create substantial unknown risks. There
are many different approaches to identifying hazards. Depending on the complexity of
the machinery, useful methods may include but are not limited to:

 using intuitive operational and engineering judgment;

« examining system specifications and expectations;

 reviewing codes, regulations, and consensus standards;

* interviewing current or intended system users and/or operators;

 consulting checklists;

 reviewing studies from other similar systems;

 evaluating the potential for unwanted energy releases/exposures to hazardous environments;

 reviewing historical data/industry experience, incident investigation reports (including accident or near-miss
events), OSHA, Bureau of Labor Statistics and National Safety Council data, manufacturer’s literature;

 considering potential mishaps with surrounding equipment and operations;
 brainstorming.
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Assumptions Stz

The risk assessment process includes identifying hazards
regardless of the existence of risk reduction (safeguarding)
measures.

The machine should not be considered harmless as shipped and
guarded.

To assure that all hazards are included, hazard identification
should be conducted with all safeguards conceptually removed.

 This is to assure that hazards are not ignored due to an assumption that the safeguard
supplied is adequate for all tasks, including reasonably foreseeable misuse.

Existing safeguards that help meet the risk reduction objectives
can be retained after evaluating their performance.

 This decision will be confirmed during the validation/verification portion of the risk
assessment.



Identify the Risk Level and Required Level o e,
Reduction

 There are several recognized methods to identify (label)
risk levels

« ANSI, RIA, CSA, EN, ISO

e Choose the method which is easiest and most practical to
apply at your location

* Risks must be aligned to a risk reduction category that
Incorporates the selection of safeguarding devices and
safety-related parts of the control system
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e 7.2 Severity of harm

« Severity of harm addresses the degree of injury or illness that could occur. The
degrees are based on extent of injury or illness (from death to no injury), and
extent of treatment involved. The following is an example of severity levels:

» Catastrophic — death or permanently disabling injury or illness (unable to return to work)
» Serious - severe debilitating injury or iliness (able to return to work at some point)
» Moderate — significant injury or illness requiring more than first aid (able to return to same job)

*  Minor - no injury or slight injury requiring no more than first aid (little or no lost work time)
When determining risk, the worst credible severity of harm is to be selected.

« 7.3 Probability of occurrence of harm

* Probability of occurrence of harm is estimated by taking into account the
frequency, duration and extent of exposure, training and awareness, and the
presentation of the hazard. The following is an example of probability levels:

* Very likely — near certain to occur
» Likely — may occur
»  Unlikely — not likely to occur

* Remote - so unlikely as to be near zero
When estimating probability, the highest credible level of probability is to be selected.
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ANSI B11.TR3 o"s'}ﬁgg

& INNOVATION

Severity Level
Probability Catastrophic Serious Moderate Minor
Very Likely Medium
Likely Medium Low
Unlikely Medium Medium Low Negligible
Remote Low Low Negligible Negligible

Table 1: Risk Determination Matrix

SYSInAacc
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Safeguards providing the highest degree of risk reduction are:

»  Barrier guard or protective device preventing intentional exposure of any part of the body to the hazard, and secured
with special fasteners or a lock. If moveable, such a barrier should be interlocked using system control criteria as defined in
this paragraph.

having to ensure the continuance of performance.

Safeguards providing high / intermediate risk reduction are:

. Barrier guard or protective device preventing unintended exposure of any part of the body to the hazard, and not
removable or adjustable by unauthorized persons. If moveable, such a barrier should be interlocked using system control
criteria as defined in this paragraph.

»  Physical devices that do not require adjustment for use or other operator intervention.
. - having upon startup to ensure the continuance of performance.

Safeguards providing low / intermediate risk reduction are:
»  Barrier guard or protective device providing simple guarding against inadvertent exposure to the hazard. Examples are
a fixed screen, chuck guard, or moveable barrier with simple interlocking using system control criteria as defined in this
paragraph.
»  Physical devices that require adjustment for use.
(including associated protective devices, actuators and interfaces) having that may be
manually checked to ensure the continuance of performance.
Safeguards providing the lowest degree of risk reduction are:

Physical barrier providing tactile or visual awareness of the hazard, or minimal protection against inadvertent exposure.
Examples are post and rope, swing-away shield, or moveable screen.

»  Electrical, electronic, hydraulic or pneumatic devices and associated using a configuration.

SYSInAacc
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ANSI/RIA R15.06 7}

Table 1
Factor Category Criteria
s2 | serious Iniu Normally Irreversible; or fatality; or requires more than first-aid as
S MY defined in OSHA 1904.12
: : Normally reversible; or requires only first-aid as defined in OSHA
S1 | Slight Injury
1904.12
E2 Frequent |Typically exposure to the hazard more than once per hour.
Exposure
Exposure . .
£1 Infrequent  [Typically exposure to the hazard less than once per day or shiit.
Exposure
A2 | Not Likely Cannot mowve out of the way; or inadequate reaction time; or
Avoidance robot speed greater than 250mm/sec.
: Can mowve out of the way; or sufficient warning/reaction time; or
Al Likely
robot speed less than 250mm/sec.

Table 1 - Hazard Severity/Exposure/Avoidance Catego ries
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ANSI/RIA R15.06 St .
Table 2
Severity of Exposure Exposure Avoidance Risk Reduction Category
asosry | Frebet e [
More than .

BT EL Infrequent | A2 Not Likely R2B
Exposure Al Likely R2B
E2 Frequent ~ |A2 Not Likely R2C
S1 Slight Injury Exposure Al Likely R3A
First-aid El Infrequent  |A2 Not Likely R3B
Exposure Al Likely R4

Table 2 - Risk reduction decision matrix priortos  afeguard selection



ANSI/RIA R15.06

Table 3

OMmRON
Cff .

SafeGuard Performance

Hazard Elimination or hazard substitution
(9.5.1)

Category

Circuit Performance

Control Reliable (4.5.4)

Engineering controls preventing acess to
the hazard, or stopping the hazard (9.5.2),

Control Reliable (4.5.4)

o e.g. interlocked barrier guards, light Single Channel with monitoring (4.5.3)
curtains, safety mats, or other presence
sensing devices (10.4) Single Channel (4.5.2)
R2C
R3A Non interlocked barriers, clearance, Single ChannelEety
d d ' t (9.5.3 :
procedures and equipment ( ) Simple (4.5.1)
R3B
i Awareness means (9.5.4) Simple (4.5.1)

Table 3 - Safeguard Selection Matrix
SY/SIMAL

always in control



Risk Reduction Measures

Modified Table 3

OMmRON
Cff .

TECHMOLOGY
A INMOVATION

Circuit Performance

Risk ANSI/RIA ISO 10218-1 ISO 10218-2
reduction R15.06-1999 ISO 13849-1:1999 | ISO 13849-1:2006 | IEC 62061:2005
Index Safeguard Performance (R2009) Category PL SIL
Hazard Elimination or hazard :
substitution Control Reliable 4 3 (e)d (3) 2
Engineering controls preventing Control Reliable 3 q 2
acess to the hazard, or stopping
the hazard, e.g. interlocked barrier| Single Channel
R2B e ng'e =harn 2 d/c 2/1
guards, light curtains, safety with Monitoring
mats, or other presence sensing _
R2C devices Single Channel 1 C 1
R3A Non interlocked barriers, Single Channel 1 b 1
clearance, procedures and
R3B equipment Slmple b b 1
R4 Awareness means Simple b a n/a

Table 3 - Safeguard Selection Matrix

SYSInAacc
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ANSI/RIA R15.06 St =

* R1 Risk reduction shall be accomplished by hazard elimination or hazard
substitution which does not create an equal or greater hazard. When
hazard elimination or substitution is not possible, all provisions of a
category R2 risk reduction shall apply and provisions of categories R3
and R4 shall be provided for safeguarding residual risk.

 R2 Safeguarding shall be by means that prevent access to the hazard, or
cause the hazard to cease. Provisions of categories R3 and R4 may be
used for safeguarding residual risk.

 R3 Safeguarding, at a minimum, shall be by means of non-interlocked
barriers, clearance from the hazard, written procedures, and personal
protective equipment if applicable. Provisions of Category R4 may also
be used for safeguarding residual risk.

* R4 Safeguarding, at a minimum, shall be by administrative means,
awareness means including audio/visual warnings and training.

SYSInAacc
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S: Severity of Potential injury

S1: Slight injury(minor cuts or bruises, requires first-aid)
S2: Severe injury(broken bone, loss of limb or death)

F: Frequency of exposure to potential hazard
F1: Infrequent exposure
F2: Frequent to continuous exposure

P: Possiblility of avoiding the hazard as it occurs (generally related to the
speed / frequency of movement of the hazard and distance to the hazard
point)

P1: Possible

P2: Less possible
L: Likelihood of occurrence (in event of a failure)

L1: Very likely

L2: Unlikely

L3: Highly unlikely

always in control
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EN 954-1:1996 / 1ISO 13849-1:1999

TECHMOLOGY
A INMOVATION

: : Principles to
Category Summary of requirements System behaviour neip
achieve safety
Safety-related parts of control systems and/or their protective The occurrence of a fault can lead to the loss of the
B equipment, as well as their components, shall be designed, safety function. .
I
(see 6.2 1) constructed, selected, assembled and combined in accordance with Main y
e relevant standards so that they can withstand the expected influence. characterized
: by selection of
1 Requirements of B shall apply. The occurrence of a fault can lead to loss of the
shall be safety function, but the probability of occurrence is components
(see 6.2.2) used. lower than for category B.
Requirements of B and the use of well-tried safety principles shall - The occurrence of a fault can lead to loss of the
2 apply. safety function between checks.
(see 6.2.3) Safety function shall be checked at suitable intervals by the machine - The loss of safety function is detected with the
control system. check.
Requirements of B and the use of well-tried safety principles shall - When a single fault occurs, the safety function is
apply. always performed.
3 Safety-related parts shall be designed so that: - Some but not all faults will be detected.
(see 6.2.4) - - Accumulation of undetected faults can lead to loss of Mainly
,and the safety function. h {erizead
- whenever reasonably practicable the single fault is detected. cllaraciCliies
by structure
Requirements of B and the use of well-tried safety principles shall - When the faults occur the safety function is always
apply. performed.
Safety-related parts shall be designed so that: - The faults will be detected in time to prevent loss of
4 - a single fault in any of these parts does not lead to loss of the safety | the safety function.
(see 6.2.5) function, and

. If this is not possible, then an accumulation of
faults shall not lead to a loss of the safety function.

Table 2 — Summary of requirements for categories

(for full requirements see clause 6)

SYSInAacc
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1ISO 13849-1

OMRON
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RISK FACTOR | VALUE DEFINITION
S1 Slight (normally reversible injury)
Severity of Injury
S2 Serious (normally irreversible injury or death)
Frequency and/or F1 Seldom to less-often and/or exposure time is short
Exposure to _ _—
Hazard F2 Frequent to continuous and/or exposure time is long
Possibility of Pl Possible under specific conditions
Avoiding Hazard _
P2 Scarcely possible

of Limiting Harm

SYSInAacc
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Relationship between Categories, DC,,,, and MTTF, of Each Channel and PL

PL a
al i [ IMTTF4 - Low
i - - ————— ——- [ IMTTF4 — Medium
b [IMTTF4 — High
C
d
e
| | 1 1 | |
Cat. B Cat. 1 Cat. 2 Cat. 2 Cat. 3 Cat. 3 Cat. 4
DC o Mone DC o Mone DC g LOw DC a0y Medium DCag Low DC g Medium DCayg High



EN 954-1 vs. ISO 13849-1

S1

S2

SYSInAacc

always in control

PL.
P1
- -a
F1
e
P2
™ ——
P1 ol _l_)_ i
F2
e
P2
'.._ o
P1 ¢
.
F1
— =
P2
" d
P1
=
F2 '.II
—_— =
P2 \ | e
\
1
-———
Scale of Risk

OMRON
Gl =

& INNOVATION

] — EN 954-1:1996 & |
| oo ISO 13849-1:1999 |
| B |1 21 3| 4 |
| |
~ - |@o|o|o |
| |
1+ - |®0|0|O :
e @ O|O|O| @ Preferred categories for |
| reference points |
- @ OO0 » Possible categories 1
which may require
: - | @ ® 0|0 additional measures }
| () Measures which can be |
> N I M@ over-dimensioned for the |
| " .| .| @lo relevant risk 1
| 1
| 1
| - . . . . 1
| 1
| 1



] ] ] u .m.
Comparison of Circuit Performance Requirements St =
CIRCUIT PERFORMANCE REQUIREMENTS

- - » ?
ANSI B11.TR3-2000 ANSI/RIA R15.06-1999 (R2009) | =0 1021812007 SO 10218:20(11?)
ANSI/ASSE Z244.1-2003 (R2008) CSA Z432-04 & Z434-03 '?g\llg’ss:i'_i;:;g ISO 13849-1:2006 | IEC 62061:2005

While there are similarities between the levels of risk reduction in the various columns, an exact one-to-one comparison is virtually
impossible. This chart is intended to show the comparative similarities between each standard. Where risk reduction measures depend
on configurable devices, the reliability of these devices and the system should be appropriate for the level of risk.
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Selecting Protective Measures St =
Commensurate with Risk Level

AUTOMATIC. HIGH- FLIP-DOWN — = HARD AT wimd
VELUME "WHOA . SUNGLASSES T &7 1§ ? ROLLBAR ‘ _WIDE BRIM &
—— ] -
SAFLTY ROPE -WHEM ——F N il RAR FROTECTOMRS :
OTHE TEMS FAIL - -
= T e I e PAobED Baz sear S T B
E:E,p- CAGE MASK ———— S S-S £ HEAD RESTRAINT
= < nLE i - A S
PAFETY GOGELES : -r‘ﬁ.! i STAIL £ DIRECTIONAL LISHTS @%%ﬁ’a
180" REAR VIEW MIRROR | Bk UP LLGHTS g s ST,
L " =¥ .:"'r" 4 SHOULDER, HARMESS
HEAR LIGHTE— A g R,h . o T [===—a SUTDAETIC AR FILLED CHEST PROTECTOR.

_ - i SR e BT S {7 MARS IFYOU GET LOST & CHECKLIST
PRESCRIPTION SAFETY T AT | W el Pk BrucTon By BEFORE RIPING
EF0GELES TD INSURE il o i HEFELLENT
HORSZ'S GOODR VISION Sl _ o

- E TR r o Tl ] - Eﬂ"r =g
GRAB ROIL — i 4 e o SEAT BRI g,
- ; 2 ) SELF STARTER [ ACCESsomY
5EFET\‘1' 5IJ.:-LTU-IE$ 'E-_—.__._—'_ E!‘R | o . _- I:’ “'l;:'
AOTLINE T& INSURANCE COMPANY T I — H-HEEFFM-E f_{au.f:r FI:.; Sy
. - QUILTED PAMTS
et i o L
SAFETY NET ; ﬁ;’ G ot UL S R A e e L S — WUAL CIMCH
ALL ARDUND — Sy Z AN N o= 5. A EMISSIONHS
wdl B I

T

8
>
.
N
G
|

COMTROL SYSTEMS

A WHEELS To

KEEP WORSE L = N
HE Sptps e ' --'""# 0 x NEM-SKIE
HE G- P v ' -
;IEHEI.':‘:EF;JDT _ _"_.I,-"-'?:-. ' E il CPARK

oo e I - :
EMPANEERING a N RN\ 'ﬁ'ﬁu SUPPRESSORS
RIPER, ————— o | '-i' % s

Tif s

¥ 1

5 g ey N TSN W -
always in control



Create Appropriate Risk Reduction System Stz

* Follow hierarchy of control
o Elimination / substitution of the hazard

 Engineering controls

Safeguarding devices (interlock switches, light curtains,
safety mats, etc.)

Electrical / pneumatic / hydraulic circuits
« Awareness means (lights, signs, signals, etc.)
 Training and procedures (administrative controls)
e Personal protective equipment (PPE)
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Most Effective

Least

S ar—

always in control

PROTECTIVE &HG:&TMN
MEASURE EXAMPLES INFLUENCE ON RISK FACTORS CL RGNy
Elimination » Eliminate the need for »Impact on overall risk (elimination) by

human interaction in the affecting severity and probability of harm
or process
> Eliminate pinch points »May affect severity of harm, frequency of .
Substitution (increase clearance) exposure to the hazard under consideration, Design Out
> Automated material handling and/or the possibility of of avoiding or limiting
harm depending on which method of
(robots, conveyors, etc.) s .
substitution is applied.
> Barriers »Greatest impact on the probability of harm
Safequarding > Interlocks (occurrence of hazardous events under
Technologies / » Presence sensing devices cert.au.n C|rc.umst:?1nces) . Engineering
Protective Devices (light curtains, safety mats, »Minimal if any impact on severity of harm Controls
area scanners, etc.)
» Two hand control and two
hand trip devices
> Lights, beacons, and strobes | »Potential impact on the probability of harm
Awareness Means > Computer warnings (avoidance)
> Signs and labels »>No impact on severity of harm
> Beepers, horns, and sirens
» Safe work procedures > Potential impact on the probability of harm
> Safety equipment (avoidance and/or exposure) St ;
Training and inspections »>No impact on severity of harm ngcr:rl]st:rc')el\gve
Procedures > Training
> Lockout/ Tagout/ Tryout

Personal Protective
Equipment
(PPE)

> Safety glasses and face

YV V V V

shields

Ear plugs

Gloves

Protective footwear
Respirators

> Potential impact on the probabilty of harm
(avoidance)

»No impact on severity of harm
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Effectiveness of Administrative Controls
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Effectiveness of PPE

696

474 D
Wor A0 200 I0Siese
Sourpe: China fron § Steed Aanciatias (RAPHECS Y WANG W

A worker welds at a construction site In Nanjing, the capital of East China's Hangsu Province. FILE PHOTO

Face Shield
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Effectiveness of PPE

always in control

OMmRoN
S

TECHHOLOGY
& INNOVATION

TO PROTECT YOUR HEARING,
THE SECOND MOST IMPORTANT
THING YOU CANDO 1S TO

Copyright Grandand Entaprisas. All Aghis resened

SELECT THE RIGHT TYPE OF
HEARING PROTECTION -- EAR
PLUGS, EAR MUFFS, OR BOTH.

WHAT'S THE MOST
IMPORTANT THING YOU
NEEDTO DO?




Present Risk Reduction System St ez

e The proposed system should be reviewed with the
stakeholders involved before dedicating time, money and
resources to the installation process

* |If the safety system installed is improperly selected or
applied for the application, the safeguards will be
bypassed and the system will be ineffective



INMOVATION

Accurately Estimate Implementation of the

Proposed System

e Itis important that the entire system be considered
 Devices (interlock switches, light curtains, etc.)
e Hardware (gates, posts, etc.)

 Control system (safety monitoring relays, safety PLC, positive
guided relays)

 Wiring (conduit, etc.)



INMOVATION

Proper Installation

Proper installation is key to the reliability of the entire system
Use tried and true methods set forth by:

— Applicable national, regional, and local regulations

— Consensus standards

— Customer specifications

— Device and machine manufacturer's recommendations

Use devices rated for human safety (safety-rated)

W C¢€ & @
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Guidelines for the Selection and Application of Protective DeVi$is:=...
According to ISO Standards

Safeguarding & C-Type Standards |
Risk Assessment

ISO 12100

Inherent Safety Measures

Non-Technical Complementary Measures

; Crushing Avoid. Gaps ISO 13854 Protective Devices (SRP/CS)
e S;SMS:iI‘JllzeoGuards Safety Distances ISO 13857 Safety-Related Parts of Control Systems
Position of Protective Equipment ISO 13855 1ISO 138491 ISO 13848-2
. Sensitive Protective Equipment (SPE) : Limiting Devices
Fixed Movable IEC TS 62046 Fixed Portable - Speed
| - Travel
B T - Force
= | : - Pressure
Fence barriers Doors, gates, S;S;i’tlij\.rr: Electro-Sensitive 1 Enabling Devi
removable by | |traps & barriers Protective Protective Two-Hand : (ma"aha\'i';gEm:Vfi
using tools or | | operated cyclic g s Equipment Controls | . Stop) HERSE o
interlocked or non-cyclic qF'SpPE (ESPE) i Active Opto-
( ) ] electronic
ISO 13856 IEC 61496-1 ISO 13851 ' IEC 60204-1 Protective Devices
Interlocking Devices .
ISO 14119 e E— . ? Active Opto-
| Mats L AOPD ' | | LEmergency Stop | electronic
ISO 13856-1 IEC 61496-2 IS0 13850 | Protective Devices
TR T i responsive to
EMERGENCY STOP |
| Edges L AOPDDR ? d sl ! Diffuse Reflection
ISO 13856-2 IEC 61496-3 [FUNCTION BUT NOT|
|  APROTECTIVE : 3 VVision Based
| Bumpers N | VBPD * | | :_ o _DEE'E'E_!_ 1 Protective Devices
ISO 13856-3 IEC/TR 61496-4 :
1

C-Type Standard
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Set Back Distance
of Barrier Guards e

Hazard Line Typical Guard

Locations \\‘
13 (1/2) minimum guarding line /

8
(0.25)  (0.375)

16
(0.625)

132
(5.0)
* Maximum
i | a7
32 (1.875)
(1.25)

———— — —

£

-5
»)
»)
e |

425 h————— 75 - 28 o .
2.5) (1.0) (3.0) (11.0) o (18.5)
915

(36)

From ANSI B11.19-2003, Annex D
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Barrier Height and Distance
vs. Height of Hazard

Hazard zone

Reference plane

Protective structure

a — height of hazard zone
b — height of protective structure

¢ — horizontal safety distance to
hazard zone

Guard height to protect against reach over

SVYSINAL

always in control



Safe Mounting Distance o“:}[rfmgn

Ds =K (T) + D¢

Example of guarding with various object sensitiviti es
Ds Safety Distance (Ds) for devices with a larger value for object
sensitivity must be placed farther from the hazard than a device
K (T total) Dpf with higher resolution.

Hazard Zone /

"t

”7>HI“"""I
|

(@)

Image from ANS| B11.19-2003
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Ensure Tolerable Risk is Achieved s,

e Itis important to conduct a documented risk assessment
both before and after safeguarding the machine / process

 If the residual risk is not tolerable after applying
safeguards, conduct the process again



OmROoN

Zero Risk vs. Tolerable Risk

Many standards recognize

IHAVE A REPETITIVE WHAT IS 1T7

that zero risk does not STRESSINJURY.
- /i

exist and cannot be

attained

However, a good faith ———
approach to risk el EVERY MORNING.
assessment and risk & '
reduction should achieve a
tolerable risk level

FYI: One of every 2 million deaths are caused by falling out of bed.

SYSInAacc
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What is ‘Tolerable Risk’?

Example: A moving chain in close proximity to
hands

Chain Speed is 3’r\nn Lidnnim 1A AA™T om sl
— 45 mph (72 km/
— 66 ft/sec (20 m/

|s this tolerable?
If this risk is not tolerable, no chainsaw could ever be used.




OMRON
Measuring Tolerable Risk St ==

YES NO Can all of the following questions be answered with a YES?

Have all operating conditions and all intervention procedures been taken
Into account?

Has the method of hierarchy of control been applied?

Have hazards been eliminated or risks from hazards been reduced to the
lowest practical level?

Is it certain that the measures taken do not generate new hazards?
Are the users sufficiently informed and warned about the residual risks?

Is it certain that the operator's working conditions are not jeopardized by the
protective measures taken?

Are the protective measures taken compatible with each other?

Has sufficient consideration been given to the consequences that can arise
from the use of a machine designed for professional / industrial use when
it is used in a non-professional / non-industrial context?

Is it certain that the measures taken do not excessively reduce the ability of
the machine to perform its function?

SYSInAacc
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Measuring Tolerable Risk Sti ..

« ANSI B11.0-2010, Clause 6.7
Achieve acceptable risk

Once the residual risk has been established for each hazard, a

decision shall be made to accept the residual risk, or to further
reduce it.

Risk reduction is complete when risk reduction measures are
applied and acceptable risk has been achieved for the identified
hazards. Achieving acceptable risk shall include reducing the
likelihood of injury to a minimum.

Informative Note: In all machinery applications, some level of residual
risk exists.



OMRON
Measuring Tolerable Risk St =

ANSI B11.0-2010, Clause 6.7 (continued)
Achieving acceptable risk will depend on:
« the application of the hierarchy of controls (6.5.1.1 through 6.5.1.6);

o the feasibility of the selected risk reduction measure(s).

Informative Note 1: Risk assessment should facilitate a consistent decision making
process. Qualified personnel are particularly important in decision making about
acceptable risk.

Informative Note 2: Acceptable risk is fundamentally a decision made by each supplier or
user in the context of their own unique circumstances. The following structure is one
example of a practical application of acceptable residual risk to relevant stakeholders:

High residual risk — only acceptable when all reasonable alternatives/options (risk reduction
measures) have been reviewed and formally deemed impracticable or infeasible. It is
recommended that the group performing the risk assessment seek advice from additional safety
or subject matter experts.

Medium residual risk — undesirable but permissible only when all reasonable alternatives/options
(risk reduction measures) have been formally deemed infeasible.

Low residual risk — usually acceptable.
Negligible residual risk — acceptable.

Informative Note 3: See also, Annex F for additional information on achieving acceptable

SYUSTINSC
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Close-out / Sign-off

e Conduct the following before releasing the machine for
production:

e |dentify and document residual risk
o Test for functionality

e Document safe work procedures

e Train personnel

e Complete machine sign-off



Review

Determination of the limits
of the machinery (see clauss 3]
[ —

[

| Task & hazard identification |
see clause 8]

Risk assessment

Risk estimation
is=e clause 7)

Do oth
taskhazard
combinations
exist?

Risk redustion
(se= clause &)

Risk reduction by
design -
(sees 15 6.1.1)

the hazard b=
liminated or the
risk be reduced by
design 7

e

Drocumentation
(see clause B)

Can

Risk reduction by

the risk be
Ves f ds, I
duced ds safeguards,comple—
= "';Emtgﬂﬁzar g mentadry protective -
evices

Devices?

(sec4.1:8.1.2)

Risk reduction by
administrative controls
and other protective Ll
MEeasures

reduced by
adrninistrative
controlsiother
mEasures T

Figure 1 — Risk assessment and risk reduction process

w from ANS| B11.TR3-2000

always in control

Risk Assessment
(Bt on Jefraed ImilE 2 mEnced uie of e maching|

v

Risk Reduction Measures Taken by Supplieq
Inherently Safe Design
Safeguarding

Cusrts, Safegusnding Devices,
Awarsness Devicss. Safeguarding Msthods

l

l

Other Risk Reduction Measures
Taken by Supplier

Cm‘wlﬂ'ﬁ.lr: Edjuipimiant and Maiaurss
(E-Slopa. Hand Tools, LOTO procedures )

information for uss
[instrectiona / Manuais, Sonage. .}

! Trairsing I ol

Risk Reduction Measures Taken by User *
| Additional Design Measures ]

Additional Saf -

Organizational
Safe-Work Proceduras, §upsrvision,
Parmill-bo-weork ayaterms
Information for Use
(InaTuctons | Manuala, $hgnags)

| Training |

I Personal Protective Equipment ]

1 User imput is that informaton recesved from esher the user commonity regarding the intended use of the
maching n genaral or that which & receved from a speofic user
2 Those risk reduction measires requered due o specic appications or processies)
3 The supplierfuser shoud tEke info account fhat adding a safeguard may add additonal hazard{s) or
increase rskis) from other hazards
4 Rish reducton taken by the user s 1o be comsidersd collectwely snce nol all dements may be
mplementsd o in e onder porraved

Figure E-3 — Supplier and User Risk Reduction Efforts

Image from ANSI B11.0-2010



The Omron STI Point System

=

P GRS Mo SRAFD Ty
Wi b "Bl

® B Eaampls e peotenis el
sEvE BTy WOURD Da oo
WA M poschifly of lruming,
Erasags. W amplaon o ey
o s Ghuck kuy <ic

P 1.7 Aamesoer B s COnncennn BE S DVRImG Tl Fiury B naviatic o we
s Ghiy DFCETes Wi BE Soumrty

1. THE SEVERITY OF POTENTIAL INJURY.

Far ihis comioeraion we aie presuTing Mat the sockaent of Moot hes
happened. Carsty siudy of the Rarard wil =vesl the most sevens
Imjury tnat cen be reasonatly Concele

Tne Sevestty of Injury Snoukd De
EAASAE]

FATAL

MAJOR - Mormialy rraversiie)
Pamanent disshify, loss of sight, Bt STputstion, eepr=tony damags e

SERIOUS - (Normally reversinis] Loss of CONSCIDUSNEss., ams. Dreakages &

MINOR - Brusng, cuts, [hi abresions o

SYSInAacc
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30

by L

2. FREQUENCY OF EXPOSURE

The frequancy of exposure 0 hazard can be dassad as ©

FREGUENT - Saveral times per oay.
OCCASIONAL - Dally.
SELDOM - Weakly or less.

FREOUENT
DLCASAINAL
SELDOW

OMmRON
Sti

TECHHOLOGY
& INNOVATION

Lefele]

~

In Bés oxampla Ihe peohabamy of
Infjury ray be mmied os “possbin” as
thara iz mnimal comoct beteoon B
hazrard and tha . Thaea

ba Tima ia withdrw Brom tha damgar

In Ihis sxampis tha probabidy of
kjury could Be micd & “corai®
becausa Of B amoonl of oody 0 tha

hazmrd aea and the speed ol

maching opsmtion

Additional Factor

Suggested Action

More than one person
exposed to the hazard.

Multiply the severity factor by
the number of people.

Protracted time in the danger
zone without complete power
isolation.

If time spent per access is
more than 15 minutes, add 1
point to the frequency factor.

Operator is unskilled or
untrained.

Add 2 points to the total

3. PROBABILITY OF INJURY

‘fou should assume that Mie operator 5 evpased to fie Nazaous Modan of process.
By coreldenny] tha manner in which ihe operstor is IMvoked Wit he maching and

oier feciors S1ach as speed of slart

up aic., Te probaniity of iInfury can be classed 2=
CERTAIN
PROSABLE
POSSHELE
LFNLIKELY

FILIIET

Pages A8 & A9
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Level of Risk
- "
__;‘; High
~18
17

~16 Cat 3-4,
15 Control
14 Reliable

E

" Medium or

-
_¢+ _ Intermediate
_$ Cat 2, Single Channel

with Monitoring

Cat 1, ANSI
Single Channel

Helps Determine _ i~ Low
: L
Guarding SELDOM
Technology
Add up to determine level of risk

SYSInAacc
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Risk Reduction Requirements ot =

Identified Required Safeguard Performance Required Circuit Performance
Risk Level Definitions for ANSI/RIA R15.06-1999 (R2009)
Barrier guard or safety-rated protective device (e.g. Control Reliable
interlocked barrier guards, light curtains, safety | Control reliable safety circuitry shall be designed, constructed and applied such that any
mats, laser area scanners, or other presence single component failure shall not prevent the stopping action of the equipment. These
sensing devices) preventing intentional circuits shall include automatic monitoring at the system level.
exposure of any part of the body to the hazard 1) The monitoring shall generate a stop signal if a fault is detected. A warning shall be
High by preventing access to the hazard or stopping provided if a hazard remains after cessation of motion;
(12+) the hazard. The guard or device shall be 2) Following detection of a fault, a safe state shall be maintained until the fault is cleared;
secured with special fasteners or a lock. 3) Common mode failures shall be taken into account when the probability of such a

failure occurring is significant;
4) The single fault should be detected at time of failure. If not practicable, the failure shall
be detected at the next demand upon the safety function.

Barrier guard or safety-rated protective device (e.g. Single Channel with Monitoring
interlocked barrier guards, light curtains, safety | Single channel with monitoring safety circuits shall include the requirements for single channel
mats, laser area scanners, or other presence and be checked (preferably automatically) at suitable intervals.
sensing devices) preventing unintended 1) The check of the safety function's) shall be performed:
exposure of any part of the body to the hazard a) At machine start-up, and
Medium by preventing access to the hqzard or stopping b) Periodical'ly during operation;
7-11) the hazard. The guard or device shall not be 2) The check shall either:
( removable or adjustable by unauthorized a) Allow operation if no faults have been detected, or
persons. This may also include physical b)  Generate a stop signal if a fault is detected. A warning shall be provided if a
devices that do not require adjustment or other hazard remains after cessation of motion;
operator intervention for use. 3) The check itself shall not cause a hazardous situation;
4) Following detection of a fault, a safe state shall be maintained until the fault is cleared.
Barrier guard or safety-rated protective device (e.g. Single Channel
interlocked barrier guards, light curtains, safety | Single channel safety circuits shall:
mats, laser area scanners, or other presence 1) Include components which are safety-rated;
Lo sensing devices) providing simple guarding 2) Be used in compliance with the manufacturers’ recommendations and proven circuit
against inadvertent exposure to the hazard. designs (e.g. a single channel electromechanical positive break device which signals a
(1-6) Examples include a fixed screen, chuck guard, stop in a de-energized state.)

or moveable barrier. This may include
physical devices that require adjustment for

SV/SIMNAF
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Key elements of a useful safeguarding
assessment and risk reduction report
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Sample Assessment Report With Usable Information SRR

Summary Spreadsheet for ABC Company - Somewhere, CA \ T
\ Highear
\ \ \ \ \ \ \ \ Prioritization
\ \ Highest Score to
Risk Score Risk Lewvel Establish
Agsef Machine Model Serial Location / Before Highest Appears After Cormechive
Pg #  Number Manuiaciurer Type Number HNumber Dept, Guarding” FL,™ Compliant Guarding*** Actions
23 EEE fFFF Saiance Tech. Imo. f WingsTAssembly EEE/FFF EEEFFFF ¥ ABEETINY 42 g Ho A b
5z T HHH Y Tool B Dhe Lire [Ealancer = HHH Sz HHH
42 oL 1 DDD Earic | Federal / Bobol Ced (Préss, CCC / DDO COC  DDO ANEST Iy 28 =} o & 23
KDy Fotols, ASES LY
] ESE Bllss Punch Press B88 BSE Farming 14 e o A 1372
&2 LS HEW Ine =orgorial Band AN LS Machinng 1a = 1] A 18a
SN
ET JuJ Weald Wi Weiding PosEion JAE Jubd Welding 3 4] Yes A ii)
Table
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mda
Executive Summary for ABC Company - Somewhere, CA TRMESCE W

Avsansment Resuits
I summary, Omron STI determing 1f ey meet the minimum requirements for maching safspuaring <Gl ess 5 machins, 1 AEREars 1o De adequalely GLAMIELD acconiance wah
Gt lerDreiaton of the SPpACatie SqUPT AN ERRgUAINg requIeants, DUl My Tegli AJONINE BAGRESrAS revisn

14] HIGH nsa macnines, (scor of 12 0r hignen meLe

{1) MED=UM risk machines {score of 7-11) e

(0) LOW rlek machines (£care of & o lower) (B PLE

mPLe
oy oL a

AR O 2 POl %08 ol Rode L deid
|5 Level A — Recuced Risk and Complance Achieved
Tra residuai nek el wdl be CowMagiginke and compdianss wiEn the approprials standanae wil De cRlEved I the recomemenced AEL resuclon measures [sted Deiow 30e corectly
Impiemenied In 3ccordance wAn e 3poiicable requirsments. The CUSIOME & TREPOnSDIS 17 ensurng Nal atequats iraining, supenision. and acminisiratve Contois Sre Mplemenisd

and enecuied As AeoASsary. TS I8 Daded on Omron STI'S expanience and Iniepretation of e raevant satety glandaras

(0 =
The residial nek evel will be Loaw™eghigbis If the recommended risk reduction measures lisled Deow are cormachy impiamended n accortance with ihe appicabe requirements.
However, ing equipment wil not mest ful compiance wih e appropate standands due (e unigue nature and specisl use of Ine equipmenl. The cuslomer |8 respoNEibis for
EmEUnng thal 3seguats training, superdision, and admmisirative confrods are Implemanied ang sxeculsd 32 necessany, Tnis s basad on Omron STIE sxpansnca and inbarpretation of
el rRlEANT RAMREY Manzarse
[0 Lewel & — Lower Risk and Compilance Achleved
The resadual mEl cannct achieve 3 Low'Negighie ievel due 10 M unique nabure and epecil uss of Me equipment, but it can be signFicanly reduced and compilance wah he
appropriate standards wiil be achieved If the recommended rigx reduction measures sbed Deiow are correclly implemenisd in accondance with the apphicabie requiremenis. The
cuglomer mus! cetermine i ihe residual risis) bl preeant s iossrabie for the dentifed hazardis) associztan win e l3ea)s) requirad by Ine customer 1 opecate ihe equipment. The
CUSTOMmEr & responEibie Tor ensuring hat adequale irEning. sUpenision, and administative Conirois ane Impiemented and exeguled 35 MeCcREEary. This is based on Omon ST1's
sxperdence and nierpretallon of He rasevart satety etandanas.
19 L D — Lovegy Figa bel gk Fuily Somplian]
The aguipment wil nol meet A1l compiancs wiln ihe approprate slandarcs and e resiousl de canal achieve 3 Lowkiaglioiie levsal cue o the unigue raturs 2od specia use of ihe
SQUDMENL, Bl W NERI0UME MEK CON DE SRl MEQUCES I M MECOMMHENCED ML ReDUCHion Measures TN0RT DEOW % OOITRCHY ITDEETIENtE N A0CORTANGE WD (Ne Appicabie
requirements. The customer musl detsrmune & tne resiaual nskis; sl pressnt (5 toleranie for the ioentiied nazand|s) associa=d Wi fhe [35kis) requined Dy ine customer 1o oparate e
BIUPRETL THe Culioemer B fEEpanLITi T @nEurny hal Jo8Guats Fanirg, SUperviEan, and SOTFEHIITVE CoRITOE 5% PRDIEmErsd 30 Soeculed 28 NeCEElary. ThE B SakEd o0
Cmron STI's experience and infespratation of the relevant safely standaros

Dptiona)l $iop Tima Measgramant

Of e § machires m Mslsusmen] 1o Setermine the Adequale ETe MALADNG MEANCS o rasante BANKING O8vizad_ THE propasal INCiudss Omren BTI paraming
mmmwﬂwmum l"ﬂl'E‘i'Efﬂmmim—wH‘ﬂwmlﬂpﬂtﬁm'ﬂihmmhmtﬂﬂpﬂmmmmnﬂﬂﬂmiﬂh
appropriate requialions. Piasse contact John Peabody 2 714-809-0197 %o obiain 3 quatalion for s cevice
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Machine Detail /

Plant Nams:
AR COPpamy
Locatica:
=omearets, CA
Waching Manufacturar
Baiance Tech. inz./ X¥ Tool & Dee/
Maching Type:
¥haget Aseemisy Lire [Saiarcer  Rivet
Machine Modal:
EBE [ FFF | GG ! M=
Maching Saria Kumbar
EEE/ FFF/ GBG/ HHH
MEChINE Shiel Mumbar
EEE | FFF | GGG | HHH
Maching LocatonDept .
ALy

[Maching Specific) Standards [3se page € Tor asditional Information]

AMIUACME B201
Emergency Siop Recommendations
Catagory (par NFPA TS 1 - Corviralied slop win power 10 e maching achuaiors Fwilabe 10 aonieve e E0p Ten

Ml WHEM Tl GO0 1§ 0T W]
Circuit mmmu: dnge Charnel with Momlioing

Esii | Residual Risk Level /

Lewal & — Reduced Rlsk and Compllance Schieved

The residual rist ievel wil be LowNegighie and compiiance wilh the pproprais standards will be achizved ¥ ihe
PECOMMEroEd s "$JUCI0N MEdEUNS MEURD DEOW ane COrmecdly IMpIeMmEntes in Jccormance whn e applicadis
feguirements. The culornes & respansibis fof &sudng T3l acequate Faning, superdeion, and admirslratve canlrots are
irpiementsd and execulsd 38 Nesessaty. THE & based on Omron STIS SEpenience and Inteqresalion of me seievant EafEly
{5k ]

Applicabls Ve
ANSIB1120



Prant Homs: MBS Kanutesiures MLSERINE SET18 NUmDer.
ASC Company Balanos Tech. Inc. XY Tool & EEE I 7FF | G5G / HEH
LoeSatlan: MABERINS MEAINE 288480 UMb
SOMEWRETE, CA Widget Une (Balanzer  SEE I FFF /GGG HHH
Mochine Kodel; Machine Location/Dept
EEE | FFF | GGG | HHH AREEITN
Safety Function | Zone(s): Call Interior
Risk Evaluation /
Descripfion of Taskin) Evalunted
Festariing e macnine Fler spping | Irtamupian oMl nEsECt
DOERE E'Il'l;ﬂﬂ

Mosrang o changing toos. fpo-satting
Feuseuspry

Marica:. Crsning /
W=cnanica - Cumng or Eveng
HachancE - SSRbing o purcaring
IWsshanical - EnEnglement

Deszription of Hezard{si
Thiéne M Cruthing, shearng, Gulting SAERGETEN], 3H0 SWELIoR MaZards ol vanool pohls of operalion wiitin Se

Ietnanios - Sheaerg
Mechanical - Drawing-In of Fapping
Mechanioal - Abrassn Jr Fioon

& p mmmmmmnm 8 OF [h8 SIS
ﬂhgumlymmhdnmunmgwmn . e

toverny: [WORE] | ame stewopeipessa] | = [ %

Tl

Froguney. [FrEgeeniial ] 2
provaney. [POEEEE] | :
Oifer Fesfars gkl rrahes Jpensier (D) ]
Frowmctes Time in Danger Zone wfoul Poses isoisfon (1} = B
ftisk Score Bafar Guarding iz || PRELEVEL  MOH_D
SEE?'EE?HWFTMHEM and CICUt performance EUTETETE.
3
; E 4
o i Y
- ;- 1
- : E
st
L -1
E: e
i
B Calsnaring mui P -
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- FmD'G‘I'
FeamM Mame; Wacrima MamaTactursd: MBORnESeital Nomber
ASC Compary Batante Tech. ine. | XY Tool & EEE ( 7FF 133G FHIEEH
Lo akhoR Wiachra rﬁ&l‘rﬂﬂr Machne Ladal HombDet
Zorswners. CA _mne [Eaanoer EEE | FFF / 155G HHH
Moching Mote!: Maching LocaliwOegpt
EEE ! FFF ! GGG/ HHH AZERIDY

Safety Function { Zoneis): Call Interior

The Ericritization Score for s maching § 2730 and s provised |o present furthes information &2 help detarmire 2
comeclive 3cion pan. The vaLE |5 Dassd Upon the feilowing commen sEtequarning cateqories evaLdied for compilance

@ e time of gur IssesEment.

—) CATEGORY =) COMPLIANCE ACHIEVED
5]

Poirrl of Operation | Parimeisr GLODs:
Point of aperabion Guards are M6 Misappled, or nol GecUrEly Tasienes. INCWIUAN Can MEac Over, under,
L & EOUDN e SUENE 1o e Boint of Gperabon of IS GLSNSS 3E TISENG OF AN e Skl rAMowed

| ™
Al MECRIRICE Podssr TENEMVESCN SOPAralusss Deinw & MEve QUEDE WIS ADPEIr 10 b COMpLENT & Mis lime

| Sstaty Control SyBtem | kg
TI TN CONET SRS 039S ML USe BafMfy-raied compenants, kich au salely manserng reys, force puded

rE@ys, Of 3 alelyraEn PLC.

I bi |
Al comporents of e ety YRS e 13t 07 NUMEN S3iEy and Nave TESN BsRd 3o IEEd far saTh s

| Emsrgency Stog Dewvices: | Ko
T BTAANCY 110D Ovit

~ &2 MEENY, O

- @g Nt EEifaiching. or

-t ol LS nam-EEnYE TEEYE: ar

-tz vl e red chuseors; or

- 3N NOC XCAvE | Ak Mook, o

- a2 e Type Ozr Typs 1 siop crecite or

- are Quarded of nat faally accessibi o

- B M ERENFE Bljhe | fof pushbuBanE) o

-3 Mol hawe Blai J2lectian or @ne mountes whinour ngE (far catke pulE).
Enarply moinbion Devices.

Al required ensgy isoEon dedcss apped 1D be compilant 2t Tl Bme

b

| Bvecirical Drop-Out Profaction: ]
The #1627 COMNDl BySI81TI Mia8 DN BSIES TF (e FqUITed Mop-ouf protection
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ABC COMPANY SOMEWHERE, CA

Piant Name: Machins Manutactursr: Machinegarial Number: WIDGET ASSEMBLY LINE
ABC Company Balance Tech. Inc. XY Toal & EEE { FFF /1 GGG M HHA BALANCE TECHNOLOGY INC. BALANCER MODELS EEE SERIALS EEE ASSETS EEE
Locatlon: Machina Typs: . Machine Assst Number- XY TOOL & DIE CO. RIVET ASSEMBLY MODELS FFF SERIALE FFF ASSETE FFF
Somewnere, CA Vilaget Assembly Line (Balancer  EEE PR/ GGG MHHA X¥ TOOL & DIE CO. OUT FEED CONVEYOR MODELY GGG SERIALY GO0 ASSETS GGO
Maching Madel: Maching LocationiDept: CRUDEL PART TRANEFER MODELS HHH SERIALN HHH ASSETH HHH
EEE ! FFF | GGG HHE AB5EMDNY
Risk Beduction (Safeguarding) Recommendations i ewenoencr stoe
Irestall wedloww l2gend plates an thie exsting emergenty si0p pushoution devices for complancs. Replace the exsting ignt M wiesiocs
curtaires at the load/unicad stalions with safely-rated devices and Install covers on ihe exlsting optical twa hand canfrol M) EXSTING INTERLOGCK
gevices 1o prevent unintentional acheation. The perimeter bamier quands wil be augmented to prevent contact with the 0 LEdAN GusmmG
hazardaws mosing equipment by reaching arcund, unssr, through, or aver the guards. A hinged Interocked guard wil be FZE el Ok M L
Inslaled at e conveyor and & Teed unnel guand Wil be Instaled &1 the cut Teed conveyar fo prevent accees bo the part S Emsnmio susADn g, 0
trarsfer equipment. The existng pushtaiton staton st he out Teed conveyar wil be rotated 1 prevant Imentional bypassng i L E‘---h___
by parsonnel. All salely-rabed cevices wil be Integrabed bo 3 satsty Interface contral. T s -
(¥ - ] vioser comram E
et =] plm Vi UFEHFQT[I"IDHDI'I IZI"?.IEII'EIE and comtnols. &BI.FET'I' INTESFSCE oM TRaDL
“'q SLIEHE HOL T S TERL OEH

A = FIRED LEXAN SUARY 48~ 48

B & FIRED LEXAN GUARD &5 X ar™

C = FINED LERAN GUASD 88~ N W

D = FIRED LEXAN GElARD 30° A 3°

E = HileSED L EXAN GUARD 48" X 2T
F & FINED MESH GUART 1M1= & T

G = FINED MESH GUARD 15 X 21

H = FIKED 8B GUARD 1§ X 15

J s PPD LENAN QUARD 3317 ¥ 0=

K = iNETEY | POTATE FUSH T hos
L= IDENTEFY /| REFLACE PLISH BUTTON
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Commercially Available Risk Assessment
Software Packages

e CIRSMA™ (Corporate Industrial Risk and Safety
Management Application) by Industrial Safety Integration
WWWw.cirsma.com

 Designsafe® by design safety engineering
www.designsafe.com

* RiskSafe by Dyadem www.dyadem.com



Let’s review Sti=-

 Whatis a risk assessment and why do | have to do it?

* A comprehensive evaluation of the hazards associated with a
machine.
|t must be repeatable and documented

* Do it to insure compliant risk reduction

 Who can do a risk assessment?

A qualified vendor or in-house resources
e Howdo | do it?

 Follow the 12 step process



Let’'s Review Sti=.

 What iIs the difference between risk assessment and risk
reduction?

» Risk Assessment identifies the hazards and exposure

 Risk Reduction applied safeguards and processes to mitigate the
risks identifeid

 What tools are available?
 There are a wealth of third party software products
* None do the job for you, you must have expertise



Questions?

OMRON



