
ere’s what’s been said
about this document:

“The greatest stride for-
ward in the field of safety
in the past 25 years.”

—Fred Manuele, P.E., CSP,
author and ASSE Fellow

“. . . fills the gap where no consensus
standard exists. We know how important
this document will be in promoting safe-
ty in the workplace.”

—Richard Sauger, OSHA Standards
Development Group

“. . . a document that is of great impor-
tance in the U.S.”

—Jim Howe, assistant safety director,
UAW

“Risk assessment has gone from a
novel, untested concept to a practical
method to improve safety through
design. This is a great improvement over
EN1050.”

—Bruce Main, P.E., CSP, Design Safety
Engineering

“. . . critical in promoting safety-
through-design.”

—Wayne Christensen, director, NSC
Safety-Through-Design Program

“. . . With the release of the document,
a paradigm shift toward more coopera-
tive efforts between the suppliers and
users . . . and toward documenting risk
assessments . . . is taking place.”

—Steve Dukich, product manager,
Rockwell Automation

“. . . a great tool, since ‘prescriptive
safeguarding’ often fails to recognize
workplace realities.”

—Mike Taubitz, global safety liaison,
General Motors Corp.

ANSI B11.TR3, “Risk Assessment and
Risk Reduction: A Guide to Estimate,
Evaluate and Reduce Risks Associated
with Machine Tools” is a “technical refer-
ence,” not a standard. After four years of
work by a diverse cadre of more than 70
committee members and observers, it
was released in November 2000.
Ostensibly written to serve only as a
guide for the writers of B11 (Machine
Tool) standards, it is already having great
influence throughout the world.

Although described as a paradigm
shift in safety, what is occuring in TR3 is
not revolutionary, as its findings, concepts
and methodology are really quite simple:

1) Zero risk simply does not exist. No
matter what protective measures are
taken for a given machine, system or
process, some degree of “residual risk”
will always exist.

2) Risk assessment is best accom-
plished with input from many disciplines.

3) Suppliers, users and modifiers of
machines and processes all share respon-
sibility for proper risk assessment and
communication of residual risk.

4) Hazard identification is a key ele-
ment in risk assessment, but many haz-
ards can be overlooked in conventional
hazard analysis. Identification and analy-
sis of tasks is essential in ensuring that all
relevant hazards and potentially haz-
ardous situations are addressed.

5) The safety hierarchy provides the
basis for application of protective mea-
sures to reduce risk.

6) Selected “safeguards” and other pro-
tective measures should be appropriate to
the desired degree of risk reduction. 
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Risk Assessment & Reduction: 
A Look at the Impact of 
ANSI B11.TR3

By ROBERT N. ANDRES

Risk assessment is not a new
term—but it took impetus

from Europe to bring it more
fully into the domestic

machine lexicon. This article
explores how several groups,
each with their own insight,

came together to not only
incorporate the best of what

Europe had to offer, but
improve on it. Over the past

four years, a new
document—ANSI

B11.TR3—has been conceived
and brought to life through the

efforts of more than 70 ANSI
subcommittee members and

observers. It is bringing about
a paradigm shift in the way

tasks and hazards, risk assess-
ment, and the incremental and

cumulative effects of risk
reduction are assessed, leading
toward innovation and away

from the “cookie-cutter”
approach to machine safe-

guarding that often ignores the
realities of the workplace.
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WHAT IS “TASK-BASED” 
HAZARD IDENTIFICATION?

Mike Taubitz, global safety liaison for
General Motors (GM), provides some his-
tory: “In 1986, the United Auto Workers
and GM hosted a joint annual conference,
the theme of which was ‘Design-In Safety.’
It was the cornerstone for future efforts. 

“Ultimately, it came to be recognized
that many maintenance tasks could not be
performed according to stated policy due
to machine and safeguarding design.
Only by changing machine design and
safeguarding could we allow risk to be
reduced and concurrently improve pro-
duction. The question was how.”

Taubitz adds, “In 1994, GM established
a new Engineering for Health and Safety
function. The new group was soon
charged with developing a robotics specifi-
cation that would provide common safe-
guarding for automated body shops in
assembly plants. A cross-functional team
of engineers, management and union safe-
ty professionals began work and embraced
a couple of important issues that would
guide future accomplishments.

“First, every issue was to be dealt with
openly and second, the realities of the
workplace would not be ignored. In other
words, the group would deal affirmative-

ly with situations where power had to be
on and the employee could have exposure
to a hazardous condition. Without a
defined methodology, the team undertook
the first steps to perform a task-based risk
assessment for a major project inside the
company. It proved to be an important
cornerstone for future developments.

“The importance of the ‘task-based’
approach proved itself in early 1996,
when a dispute over robot logic occurred
with the controls engineering group. GM,
as with most of industry, employed the
use of servomotor disconnects which
allowed power to remain on the program-
mable logic controllers while isolating the
potentially hazardous energy of motion.
However, pulling and locking the servo
disconnect also eliminated input-output
power on the end effector. 

“Union representatives familiar with
downtime and maintenance issues point-
ed out that tasks like diagnostics and
intentionally cycling the gripper in man-
ual mode could not be accomplished
without ‘I-O’ power. Controls engineers
were concerned that an employee could
receive a pinching injury from the grip-
per and were unwilling to change the
design specification. The joint team felt
strongly that the risk of such a minor

injury was low and that far-more-serious
injury could result if employees attempt-
ed to bypass safeguards.

“While the debate [continued], a very
serious near-hit occurred in an assembly
plant when a skilled trades employee
jumped over a safety mat without pulling
the servo disconnect. While he was in the
cell, the robot arm moved suddenly, and
he narrowly escaped serious injury. The
debate was over and a major principle
was established: Employee tasks and task
requirements must be considered before
prescribing safeguards!”

THE IMPORTANCE OF 
SAFETY IN THE DESIGN STAGE

For decades, safety professionals have
advocated that good safety practice in the
design and use of machines or processes
is based on the application of the hierar-
chy of controls, commonly called the
“safety hierarchy”:

•Eliminate the hazard.
•Provide engineering controls.
•Warn.
•Train.
•Provide and use personal protective

equipment (PPE).
The higher-order controls—elimination

and engineering—are preferred, but to be
most cost-effective, such controls must be
implemented during concept and design
stages. Thus, engineers must be fully com-
petent to perform necessary analysis and
design. Unfortunately, engineers typically
receive little or no safety-related training;
they have few engineering “tools” to assist
them; and simple methods to assess risk in
general industry have not existed.

The confusion regarding roles and
responsibilities of engineering and safety
personnel also contributes to subsequent
deficiencies. Engineers without a back-
ground in safety design usually leave
safeguarding issues to safety profession-
als, who often become involved late in
the process—when they can only decry
what has and has not been done. 

THE RISK ASSESSMENT PROCESS
The challenge of developing a risk

assessment protocol was no easy task.
Bruce Main, president of Design Safety
Engineering, says something was needed
that “more appropriately reflected the
product liability circumstances of the U.S.
than the ‘manufacturer is responsible for
everything’ approach of EN1050” and
other European standards. In Europe,



safety standards are the law, but they
focus on the actions of the machine man-
ufacturer. In the U.S., consensus safety
standards are only guidelines, while
OSHA regulations, which currently affect
only the employer, are the law.

Risk assessment and reduction prob-
lems usually stem from interpretations
within the risk assessment component. It
is a subjective process, even with numbers
and quantitative models. The most-com-
mon approach is to use both hazard sever-
ity and probability when assessing risk.
Some approaches also use avoidance, fre-
quency of exposure and other factors.

However, the overall goal of reducing
risk may be obscured by focusing on the
level of risk. “There is no one best risk
model for risk assessment,” Main says.
“Finding a risk model that works within a
company and its culture, or within an
industry, is more important than which
model is chosen.” According to Taubitz,
“GM’s experience suggests ‘the simpler,
the better.’” 

The most-common risk determination
models are quantitative, such as that
described in BS5304 (the “Lego block”
diagrams in STI literature) or qualitative,
such as the binary “tree” method (as
adapted in Schmersal-USA literature
from EN954) or a matrix method (similar
to MILSTD 882D, the example selected
for inclusion into TR3).

APPROPRIATENESS OF 
SAFEGUARDING MEASURES

Some safety professionals still espouse
a simplistic safety philosophy. For exam-
ple, use of two-hand controls and guards
when running parts, and a policy to lock-
out when performing maintenance are a
typical safeguarding solution. These pro-
fessionals often believe that management
does not enforce lockout only because it
puts profit ahead of employee safety.

However, prescriptive safeguards
without regard to task do not always work
in application, and current standards sel-
dom give any guidance when this occurs.
Commitment and enforcement cannot
overcome this reality. As Taubitz explains,
“It is akin to asking a mechanic to tune-up
a car without ever turning on the engine
because his/her hand could become

entangled in the fan. Spark plug and other
parts replacement can be done without
power, but it is impossible to set timing
and perform diagnostic work without the
engine running.”

A common result of this approach is
capricious safeguarding. For example: 

•demand for physical guarding of a
power hacksaw sitting in a corner, operat-
ing with an automatic shutoff, with no
one within 20 ft.;

•dictate for “rear guarding” of a press
brake placed against a wall, where there is
neither opportunity nor motivation to
access the rear of the brake;

•citation for not having a guard on the
underside of a coupling on a floor-mount-
ed motor/pump combination, because it
is possible for someone to get down on
the floor and reach up under the guard to
touch the coupling;

•manufacturer’s “guard” that must be
removed in order to properly adjust a run-
ning machine.

Such cases ignore the realities of the
workplace. How can a worker form two
small, hand-held parts on four-ft.
hydraulic press brake equipment using a
typical “compliant” light curtain or a
holdout device? Does the actual risk
posed by the operation warrant such pre-
scriptive safeguards? Are they really
used—or do they waste money and pos-
sibly pose additional risk?

Safety engineers should deal in proba-
bilities—not possibilities. However, Tau-
bitz brings up a good point that must be
considered in the risk reduction process.
“It is necessary to get the input of experi-
enced employees when doing a task-
based risk assessment. Some do not take
kindly to the thought that the posed risk

and, therefore, the level of control, might
be diminished because of frequency of
exposure. What do you say to a skilled
trades employee who asks, ‘If the hazard
is such that I can lose my life, should the
safeguarding be any less because the fre-
quency/probability is less?’” 

TR3—THE CONCEPT IS BORN
At the 1994 ASSE Professional De-

velopment Conference in Las Vegas, NV,
the author (then administrator of the
Society’s Engineering Division) met
briefly with Joe Dear, then Assistant
Secretary of Labor for OSH. Problems
posed by the language and multiple
interpretations of 1910.212, the “General
Guarding Clause,” were discussed; both
parties agreed that valuable safety re-
sources were being wasted on unneces-
sary safeguards, while other needs were
being ignored. Dear stated that the best
course of action would be to develop a
consensus standard on risk assessment
and reduction that OSHA could point to
as an applicable standard in the enforce-
ment of 1910.212, rather than try to
rewrite the section. He ultimately com-
mitted several OSHA staff members to
help with this task.

In addition, members of the machine
tool industry were finding it increasingly
difficult to prepare goods for sale in
European markets because of the lack of
a domestic counterpart to EN292 and
EN1050—the European Standard for Risk
Assessment and Reduction. The effort to
establish this link to Europe was spear-
headed by Chuck Carlsson, safety direc-
tor for the Assn. for Manufacturing
Technology (AMT), and John Bloodgood,
a consultant to AMT, who represented
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 Hazard Severity 
Probability of 

Occurrence of Harm 
Catastrophic Serious Moderate Minor 

Very Likely High High High Medium 
Likely High High Medium Low 

Unlikely Medium Medium Low Negligible 
Remote Low Low Negligible Negligible 

©AMT, 2000. Used with permission. 

TABLE 1  Risk Estimation Matrix

For decades, safety professionals have
advocated that good safety practice in the design and

use of machines or processes is based on the
application of the hierarchy of controls, commonly

called the “safety hierarchy.”



JANUARY 2002 23

the Capital Goods Coalition and U.S.
industry on various European and
International Organization for Standardi-
zation (ISO) committees. Joined by
Dennis Cloutier and Dave Withrow, long-
time members of the B11 community, all
saw the need for a domestic standard on
risk assessment and reduction in the
machine tool industry. According to Jim
Howe, UAW’s assistant safety director,
the union “saw the importance of the
European Union standards and their
effect on major corporations in the U.S.
Risk assessment was being mentioned in
standards such as RIA 15.06 (1992), but
with very little explanation or detail.”

In April 1996, the efforts coalesced, as
work began on what was to become a
controversial, far-reaching document. An
unprecedented appeal for members out-
side the B11 community brought together
subcommittee members and observers
from such diverse sectors as the military,
System Safety Society, machinery manu-
facturers and users, UAW, OSHA, NIOSH

and consultants in various fields. Thanks
to the Internet, ideas were exchanged
freely, as the convenience of e-mail
brought input from around the world and
enabled extensive communication among
committee members between meetings.

ANSI B11.TR3 TAKES SHAPE
From the onset, the committee at-

tempted to write a document that would
emulate EN1050. The methodology ulti-
mately established is similar and compat-
ible with EN1050 and ISO-14121, with
several important improvements.

•Task analysis adds greatly to the haz-
ard identification process, and both tasks
and hazards are to be identified before
risk assessment is initiated.

•The document addresses the roles of
machine supplier and user, as well as any
entity involved in modification. It encour-
ages synergism between all parties.

•The methodology does not encour-
age prescriptive safeguards without re-
gard to specific task demands.

•The focus is on feasible and appro-
priate risk reduction, and communication
of residual risk.

During the development process, sev-
eral issues were uncovered.

•A major paradigm shift and culture
change is needed to accept that “zero”
risk does not exist.

•Ignoring this fact leads to inade-
quate communication of “residual risk”
to the user.

•Higher-order controls are usually
only feasible when integrated into a de-
sign at an early stage.

•Prescriptive safeguards often ignore
high-risk tasks.

•Such safeguards also generalize
without regard to risk, often resulting in
misapplication of resources.

•Task-based risk assessment is a sig-
nificant contributor to the safety-through-
design process.

•The type of risk assessment model
used is not nearly as important as the
methodology used and employment of

the basic hierarchy of con-
trols for risk reduction.

As a result, several
new terms were incorpo-
rated into the document.

•Harm is defined as
“physical injury to health
of people.” References to
property were intention-
ally omitted because
damage to property is
generally beyond the
scope of the safety disci-
pline.

•A hazard is defined as
“a potential source of
harm,” and a hazard area or
hazard zone is the area or
space where the hazard is
immediate or impending.
A hazardous situation (also
known as a task/hazard
pair) is a circumstance in
which a person is exposed
to the hazard(s).

•The lifecycle of a
machine, often neglected
in hazard identification
and risk assessment,
includes everything from
“design and construc-
tion” of the machine to
“decommissioning and
disposal.”

•Protective measures are
those steps taken through-
out the design, manufac-
ture, installation, use,
maintenance and disposal
of the machine to reduce
risk of injury. The commit-
tee found this phrase
more appropriate than
“safeguarding,” which has

Risk assessment  
•  based on defined limits and intended use of the machine  

User Input Supplier input  

Tolerable risk  

Protective measures taken by the supplier  

Other Protective Measures  
•  warning signs,  
•  signaling devices  
•  instruction manual  

Safeguards 
•  guards 
•  protective devices  
•  complementary protective measures  

Design 

Protective measures taken by the user  

Organization 
•  Safe working procedures  
•  Supervision  
•  Permit-to-work systems  
•  Warning device/signs  

Training 

Additional safeguards  

Personal protective equipment  

Residual Risk 

FIGURE 1  Cumulative Efforts by Supplier and User to Reduce Risk



been historically used in domestic stan-
dards.

•Reasonably foreseeable misuse is largely
a legal term. TR3 defines it as the “pre-
dictable use of a machine in a way not
intended by the supplier or user” result-
ing from human behavior.

•Residual risk is that which is present
after all protective measures have been
applied. The goal is to reduce risk as
much as practicable for a given task/haz-
ard pair (hazardous situation), recogniz-
ing that the level of risk that is tolerable or
acceptable in a given instance may be
influenced by numerous factors.

A WALK THROUGH TR3
The following discussion summarizes

the content of ANSI B11.TR3.

The Need for 
Multidisciplinary Collaboration

Hazard identification and risk assess-
ment are dramatic examples of the need
for multidisciplinary input. Everyone
looks at a machine or process differently.
The installer may see one set of hazards,
while the operator and maintenance per-
sonnel will see others. Sales personnel
may be able to share valuable input from
other users, and outside consultants can
add their multidisciplinary experience. 

Setting Limits of the Machine
The risk assessment process begins by

first determining the limits of the
machine/system. This helps define what
the designer intended with regard to use,
space, time, interface and environmental
requirements. Taking a machine beyond
its design limits introduces unforeseen
hazards—and may greatly increase risk.

Hazard Identification & Severity:
Using Tasks to Identify Relevant Hazards

Hazard identification is the basic ele-
ment in the risk assessment process. In
evaluating a machine/system over its
lifecycle, much more must be considered
than hazards at the point of operation.
Some hazards may be easily identified
and addressed during the design process.
However, if tasks to be performed on or
in conjunction with a machine/system
are not considered, many hazards may be

ignored. Thus, the identification process
is extended to include:

•packing, transportation, unloading
and installation;

•commissioning, setup, startup and
try out;

•all modes of operation;
•production setup, tool changes, jam

clearing;
•planned (and unplanned) mainte-

nance, troubleshooting, major repair,
crash recovery, housekeeping;

•decommissioning and disposal.
The two primary elements of risk are

1) severity of the most-credible injury that
could result from a hazardous situation;
and 2) probability of that occurrence.

Adopting commonly used terminology
and guidelines, the severity of harm exam-
ple used in the document lists four levels.
Because the nature of actual costs comes
into play, these levels reflect the worker’s
ability to return to productive activity:

1) Catastrophic: Death or permanent-
ly disabling injury or illness that would
prevent return to work. This category
may also include serious injuries to many
people.

2) Serious: Severe debilitating injury
or illness. Such an injury might prevent
return to work at the same job, but would
permit return to work at some point.

3) Moderate: Significant injury or ill-
ness requiring more than first aid.
Although lost time may result, the
injured party would be able to return to
work at the same job within a short peri-
od of time.

4) Minor: No injury or slight injury
requiring no more than first aid. This
would mean little or no lost time.

Factors Affecting
Probability of a Hazardous Event

Probability of the occurrence of harm
takes into account frequency, duration
and extent of exposure; level of training
and awareness of affected parties; and
how the hazard presents itself. The fol-
lowing factors are considered when esti-
mating probability:

•exposure to a hazard;
•personnel who perform the task(s).
•machine and task history, including

history of near-hits;

•workplace environment;
•human factors/ergonomic consider-

ations, including motivation to be ex-
posed to the hazard;

•reliability of safety functions;
•ability to maintain (and the possibili-

ty of circumventing or defeating) protec-
tive measures.

Estimating the Probability 
of a Hazardous Event

The document example defines four
levels for the probability of occurrence of
harm:

1) Very likely: Near certain to occur.
2) Likely: May occur.
3) Unlikely: Not likely to occur.
4) Remote: So unlikely to occur as to

be near zero.
Consider these analogies. Suppose a

turtle crosses an eight-lane freeway in
southern California during rush hour.
Even with his PPE—it is very likely the
turtle will be killed.

The turtle crosses a two-lane road with
moderate traffic in upstate New York. The
probability of getting hit is likely—but not
as high as on the California freeway.

The turtle crosses a dirt road in New
Mexico at 3 a.m. on Monday. It is not like-
ly any traffic will be present, so the prob-
ability of the hazardous incident is
unlikely to remote.

In each case, the hazard severity has
remained the same. Only the probability
has changed.

Using Hazard Severity & 
Probability to Determine Risk

Risk is determined by equating haz-
ard severity and probability. By nature,
the entire process is highly subjective.
One can cite almost as many models for
determining risk as industries and orga-
nizations to develop them. A model is
just a tool; other tools may also be avail-
able. The thinking process involved in
the analysis—not the conclusion—is the
crucial element.

The list of hazards and probabilities
given earlier is only an example. The
risk determination matrix (Table 1)
selected for ANSI B11.TR3 is based on
MILSTD 882D (although it is not identi-
cal). Other matrices and charts are avail-
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“Risk assessment has gone from a novel,
untested concept to a practical method to

improve safety through design. This is a
great improvement over EN1050.”
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Risk assessment
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Risk reduction
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Risk estimation

No
Yes

Determine machine limits

Start

Has tolerable
risk been
achieved?

Do other
task/hazard

combinations
exist?

Can the risk be
reduced by
guards or
protective
devices?

Can the hazard
be eliminated

or the risk
reduced by

design?

Can the  risk be
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Risk reduction
by design
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devices
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Documentation

End
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FIGURE 2  Cumulative Efforts by Supplier and User to Reduce Risk

Risk is
determined
by equating
hazard
severity and
probability. By
nature, the
entire process
is highly
subjective.

able. Some are quantitative; others, like
this example, qualitative.

Risk Reduction: 
The Cumulative Efforts of the Supplier & User
If the level of risk identified is not toler-

able, it must be reduced. In most machines,

however, the supplier can only do so
much. The supplier must then communi-
cate to the user what has been done, and
what remains to be done to reduce risk. The
user must perform a risk assessment to
ensure that all hazards are addressed and
appropriate protective measures are taken.

The risk reduction effort emphasizes
application of the safety hierarchy in the
selection of protective measures. Safety
always begins at the design stage. Not
only is “engineering out” the hazard the
most-effective protective measure, it is
generally the least expensive. As noted,



the hierarchy approaches risk reduction
in this order:

1) Eliminate the hazard or reduce its
effects by design.

2) Apply safeguards—barrier guards,
protective devices and control systems—
appropriate to the degree of risk reduc-
tion desired.

3) Implement administrative controls,
such as warnings, information for use,
training, supervision and safe work
practices.

Figure 1 shows the incremental and
cumulative efforts of the supplier and user.

Appropriate Protective Measures 
for the Desired Degree of Risk Reduction

Every protective measure—from those
taken by the designer of the machine to
those taken by the ultimate user—pro-
vides an incremental reduction in risk.
The greater the degree of risk reduction
demanded of a protective measure, the
more important it becomes that the meas-
ure will provide the safety function when
required.

For example, the door on a bank vault
is thick and secure because it must deliv-
er a high degree of ensurance that it will
perform its function. An exterior door on
a house provides less reliability, but con-
siderably more protection than a closet
door in the same house because the
desired degree of risk reduction varies.  

Therefore, doesn’t it make sense that
industrial safeguarding (protective) mea-
sures also be risk appropriate? On one
hand, does a facility want a spring-oper-
ated single-contact pushbutton E-Stop
determining whether a dangerous ma-
chine will stop when needed? On the
other, who wants to spend thousands of
dollars on a full barrier enclosure for
equipment that poses low risk? Risk
assessment is the tool to facilitate intelli-
gent decisions.

The Need for Validation & Documentation
The risk assessment and reduction

process is iterative (Figure 2). After a
reduction measure is applied, risk estima-
tion must be repeated. Has the applica-
tion of safeguards or other protective
methods introduced additional hazards?
If so, the process must be repeated. In
some cases, one measure may achieve tol-

erable risk. In other cases, more than one
measure may need to be applied. 

Regardless of the cumulative efforts of
suppliers, modifiers and users, some
degree of residual risk will always exist
with any machine. No matter how much
is done, all stakeholders must take respon-
sibility for safety. Throughout the risk
assessment and reduction process, all
tasks, hazards and risks must be identi-
fied. Whatever risk remains after all pro-
tective measures available to the given
entity have been taken, the remaining risk
must be communicated to the next in line.

Consider this scenario. A machine
manufacturer knows, and can properly
address, hazards posed by the rotating
flywheel and clutch by using physical
guarding. But the manufacturer is also
aware of hazards that may arise during
operation and maintenance that it cannot
directly address. After taking feasible
steps to reduce risk (e.g., installing prop-
erly spaced two-hand control actuators in
a ‘control-reliable’ system), the manufac-
turer must communicate the following
information to the user:

•what has already been done to iden-
tify and reduce risk;

•the machine’s limits and foreseeable
use and misuse, and any additional pro-
tective measures that must be taken by
the user;

•need for the user to conduct his/her
own task-based risk assessment and
apply appropriate protective measures to
address particular use(s).

CONCLUSION
Although TR3 was written specifically

for the B11 community for inclusion in
the B11 Machine Tool Standards, it has
application to  a wide variety of machines
and processes. It presents a paradigm
shift in thinking about safeguarding
machines.

The procedure and methodology:
•takes a shared approach to responsi-

bility, recognizing that all parties can play
a significant role in assessing and reduc-
ing risk;

•identifies more hazards than tradi-
tional methods;

•focuses on effective and appropriate
risk reduction measures;

•can reduce legal liability for manu-
facturers, modifiers and users;

•virtually eliminates prescriptive safe-
guarding by requiring justification;

•is compatible with, but superior in
many ways to European counterpart(s);

•provides a proven, practical method-
ology that allows application of the safe-
ty hierarchy during the design process for
enhancement of safety and productivity.

The advent of ANSI B11.TR3 is a first
step toward ensuring that safety will be
moved toward the front of the machine
design process; that protective measures
to reduce risk will be applied in a scientif-
ic and logical manner to best utilize avail-
able resources; and that domestic machine
manufacturers are helped to conform to
worldwide standards. What the future
holds is anyone’s guess. However, TR3
has already made its mark in the develop-
ment of the latest revision of RIA 15.06
(the robot safety standard) and several
B11 standards now in process.  �
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For More Information

Copies of ANSI B11.TR3 are avail-
able from:

Assn. for Manufacturing
Technology

7901 Westpark Dr.
McLean, VA 22102-4206
Phone (800) 524-0475

www.mfgtech.org
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