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Abstract

This presentation examines the risk assessment process and how it has been applied in actual
companies. A framework that describes how the risk assessment process can be integrated into
a company’s existing operations is presented. Several situations are discussed where risk
assessment has been successfully used to develop effective solutions. Common themes are
stressed such as: identifying hazards early in the development process, engaging engineers and
end users in the risk assessment effort, and using the risk assessment process to make
appropriate decisions on risk reduction options. Emphasis is placed on how the risk
assessment process can be applied to better identify hazards associated with automated
machinery, and subsequently reduce the risks to an acceptable level.

Overview of the Risk Assessment Process

Although many companies and industries use different risk assessment methods, the
fundamentals of the risk assessment process are common:

identify hazards,
assess risk,

reduce risk, and
document the results.

The overall risk assessment process is illustrated in Figure 1 and comprises seven steps. Step by
step descriptions for the risk assessment process and a detailed discussion of each step are
contained in Risk Assessment: Basics and Benchmarks (Main, 2004). Readers new to this topic
or those interested in more details should refer to that text and others listed in the References.
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Figure 1 — The Risk Assessment Process
From Risk Assessment: Basics and Benchmarks (Main, 2004)
Used with permission



Benchmarks

Risk assessment methods following the general approach of Figure 1 are being deployed in many
industries, and that momentum will likely continue. Risk assessment has been and is being
written into industry standards and guidelines at both the national and international levels.
Performance-based standards have been a key driver in the growth of risk assessments because
they are the primary means to demonstrate that risks have been reduced to an acceptable level.
Although the level of sophistication varies from industry to industry and within industries, the
general risk assessment process applies across all industries and applications.

Some of the current benchmark methods are listed below and in the References:

U.S. and Canadian robotics industries (ANSI/RIA R15.06, CSA Z434)
U.S. Machine Tool Industry (ANSI B11 Technical Report #3)
Packaging Machinery Industry (ANSI/PMMI B155.1)
Automotive Industry

Australia and New Zealand (AS/NZS 4360)

Europe (ISO 14121)

Control of Hazardous Energy - Lockout/Tagout (ANSI Z244)
Chemical and Processing industries (ANSI/ISA S84)

U.S. Military (MIL-STD-882D)

Semiconductor Industry (SEMI S10)

Medical Device Industry (ANSI/AAMI/ISO 14971)

OSHA / personal protective equipment

Many of the differences in the approaches to risk assessment concern the way risks are scored.
Manuele (2001) coined the term “risk scoring systems” to describe how risks are rated. A wide
variety of risk scoring systems exist ranging from the qualitative to quantitative.

An extensive discussion of the benchmark methods falls beyond the scope of this article.
Interested readers should review Main (2004) and Manuele (2003) for additional details.

Real World Applications

The risk assessment process can be applied to many different applications and industries. The
process can be scaled from a very specific design or limited scope, to large scale operations. It
applies to both product design and evaluating facilities. The following applications will be
discussed in the presentation.

Automated Processing Line

A medium-sized automotive supplier company faced several safety concerns on an automated
processing line including fall hazards, confined space, guarding, access, etc. Although the
individual hazards were not all that complicated, the overall project was quite sizeable and raised
questions of effective resource allocations. There were numerous opportunities to reduce risk,
but limited resources required that a prioritized approach be used to addressing the hazards.

The risk assessment process was used to identify the tasks and hazards throughout the facility so
that the risks could be appropriately assessed. Based on the initial risk levels, risk reduction
options were identified to reduce risks to an acceptable level. Risks with the greatest levels were
address first. In some instances such as fall hazards, engineered systems were developed to
enable the tasks to be completed safely. In other types of hazards, procedures and warnings
were determined to provide sufficient risk reduction.



In this application the company used the risk assessment process to logically develop answers to
the safety related questions in a prioritized manner.

An OSHA Inspection

Following a near miss incident in a wood products manufacturing operation, an OSHA inspection
resulted in requirements for several process changes. The changes were strictly based on
perceived non-compliance with OSHA standards. The requested changes created substantial
difficulties for the manufacturer due to the tightly integrated nature of the operation. To
implement the OSHA changes would have created substantial problems for the manufacturer in
terms of reorienting work flow, modifying equipment, and lost operations to make the changes.

As an alternate to the compliance assessment conducted by OSHA, the risk assessment process
was used to better understand the particular hazards and evaluate options to reduce risks to an
acceptable level. The risk assessment demonstrated that certain process changes OSHA
required would increase overall risk, e.g., although egress risks would decrease, the ergonomic
risks would greatly increase. The risk assessment also helped to identify alternate risk reduction
methods that could be reasonably implemented by the company that addressed the underlying
concerns raised by OSHA. In this instance, the risk assessment process moved the discussion
from a compliance/non-compliance argument to a discourse on how to reduce the risks of
particular hazards to an acceptable level for all parties. The risk assessment process was
successful in this regard.

Consumer Electronics Manufacturer

A large consumer electronics manufacturer is successfully applying the risk assessment process
to a new product development effort. Safety professionals lead the implementation effort and
assist in identifying hazards. Design engineers participate in the process of identifying hazards
and lead in reducing risks. Managers require risks to be reduced to an acceptable level before
the design can advance to production.

In this application, products liability issues are a concern. Diligent efforts are being made by
safety personnel and design engineers to prevent customer incidents while using the product.
However, the manufacturer would likely be named in any potential litigation due to its size and
resources. In this situation the risk assessment process is being used to help document
decisions of risk and the risk reduction methods used to minimize risk knowing that the decisions
may come under scrutiny in the future. The risk assessment process is helping to create the
story that can be told about the design decisions and tradeoffs made during the development
process. In the event of subsequent litigation, the story can be told as needed.

Prior to introducing the risk assessment process, engineers did not think in terms of hazards or
risks. Now, engineers engage in discussions about hazards and specific risk reduction methods.
They discuss alternate risk reduction methods and the impacts on the probability of injury, and
whether the risk reduction methods reduce risk to an acceptable level. This constitutes significant
progress.

Retail Bagel Store

A retail bagel store sought to determine if a slicing machine was safe for younger employees, or if
additional risk reduction was required. The risk assessment process was used to identify the
tasks and hazards, and to assess the risks associated with the tasks. Risk reduction methods
included guarding systems, warnings, training and standard procedures. Based on the risk
assessment, the machine was determined to afford an acceptably low level of risk for younger
employees. A more complete discussion of this project and the resulting risk assessment
appears in Risk Assessment: Basics and Benchmarks.

Sales Department
The sales department in an automated food packaging machinery manufacturer desired a smaller
version of a packaging system. The engineers had a hand held prototype system that they had




used in developing the larger automated system that was offered for sale to customers. The
smaller version did not leave the engineering laboratory. The sales department wanted to offer
the smaller prototype system to potential customers so that they could “try before they buy” the
larger system.

The system uses a hazardous gas to extend the shelf life of perishable goods. The engineers
expressed great concern that the prototype did not have sufficient controls on the gas delivery
system to allow potential customers to use it safely. As a result, the engineers expressed
considerable reluctance to release the prototype system for external use.

In this situation the risk assessment process was used to identify the tasks and hazards
necessary to properly use the hand held packaging system. Numerous issues were identified
where customers could make errors that would result in unacceptable risk to the users or the
prototype equipment. For example, the prototype system used an off-the-shelf pump that
required adjustments depending on the food being packaged. If the adjustments were made
incorrectly the pump would be damaged. Changes to the system design eliminated the need for
pump adjustments thereby reducing risks of error, injury and damage. In addition, a new
instruction manual was developed based on the risk assessment results.

With the many changes made to the prototype system through the risk assessment process, the
engineers expressed confidence that the new system could be safely used by potential
customers as the sales department desired.

Insurance Coverage

A small equipment manufacturer in the meat processing industry faced difficulty obtaining
insurance coverage at reasonable cost. To improve its risk position in the insurance market, the
company is turning to the risk assessment process to identify hazards and minimize risks.
Although early in the process, the indications are that their risk position and insurance situation
will improve at the renewal date due to the changes they will make through the risk assessment
process.

Prototype System in the Automotive Industry

A manufacturer in the automotive industry was developing a prototype system for a production
line that included robots and operator work stations. Questions arose concerning how to
determine the most appropriate risk reduction methods between area scanners, light curtains or
fixed guarding. Costs of each of these solutions vary, as does the feasibility of their effective use.
To determine which solution provided the best risk reduction at reasonable cost, the company
used the risk assessment process.

In the course of performing the risk assessment, the manufacturer also identified previously
unknown hazards that had been designed into the system. For example, the system included
overhead proximity sensors. The task-based risk assessment identified that these switches
would need to be adjusted or replaced from time to time. At that point the team realized that
there was no safe way that a maintenance person could work at height to perform that task. No
tie-off anchor points were designed into the system, and the location precluded the use of man
lifts. To perform this task would require the maintenance person to break the company rule of
working at heights without fall protection. The changes to the prototype system included installing
appropriate anchor points to the design.

Through the risk assessment process, this manufacturer was able to optimize spending on risk
reduction devices, and also to identify previously unknown hazards.

Global Manufacturer

A global manufacturer operates a clean room used in the manufacturer of goods. The system
includes proprietary processes for which specialty equipment is required. Because the
manufacturer operates in several countries, the equipment must be able to ship anywhere in the




world. Therefore, the equipment in the room requires CE marking, which in turn requires a risk
assessment. The manufacturer desired an in-house capability to perform risk assessments to
accommodate its ongoing process and equipment improvements. The company management
has set explicit requirements for implementing the risk assessment process against a specific
time schedule.

In this situation, the risk assessment process is being used in the machinery design and process
development to ensure both its safety and its ability to ship anywhere in the world. Safety
professionals are engaged in leading the effort and design and maintenance engineers share
ownership of the process. Management has set the criteria and all are working to meet these
requirements.

Conclusion

The risk assessment process is gaining traction as companies seek to implement methods to
maximize the use of safety and financial resources. The risk assessment process is flexible and
scalable as shown in the real world applications discussed herein. Because the basics of risk
assessment are common among the many different methods seen in standards, guidelines and
technical reports, the risk assessment process is advancing quickly. These risk assessment
principles assist companies in managing safety and health in their organizations.
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