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ABSTRACT

This Technical Report provides guidance for the inspection of existing risk reduction measures on a periodic basis.
Guidelines for inspection documentation are also provided.

Neither B11 Standards, Inc. nor any of the organizations or individuals that assisted in authoring, developing, editing or
distributing this standard (B11 Standards, Inc. and such organizations and individuals collectively referred to as the
“Contributing Parties”) makes any warranty, either expressed or implied, as to the fitness of merchantability or accuracy
of the information contained within this standard. The Contributing Parties disclaim and make no warranty that the
information in this document will fulfill any of your particular purposes or needs. The Contributing Parties disclaim
liability for any personal injury, property or other damages of any nature whatsoever, whether special, indirect,
consequential or compensatory, directly or indirectly resulting from the publication, use of, application or reliance on
this document. The Contributing Parties do not undertake to guarantee the performance of any individual manufacturer
or seller’s products or services by virtue of this standard or guide, nor does it take any position with respect to the
validity of any patent rights asserted in connection with the items which are mentioned in or are the subject of this
document. The Contributing Parties disclaim liability for the infringement of any patent resulting from the use of or
reliance on this document. Users of this document are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

In publishing or making this document available, the Contributing Parties are not undertaking to render professional or
other services for or on behalf of any person or entity, nor are the Contributing Parties undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment, or as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care
in any given circumstances. In addition to conforming to the requirements of this standard, the responsible personnel
must also make an independent determination as to whether a machine, activity or condition complies with the applicable
legal requirements in the relevant jurisdiction(s).

B11 Standards, Inc., has no power, nor does it undertake to police or enforce conformance to the requirements of this document.
B11 Standards, Inc., does not certify, test or inspect products, designs, or installations for safety or health purposes. Any
certification or other statement of conformance to any health or safety—related information in this document shall not be attributable
to B11 Standards, Inc., and is solely the responsibility of the certifier or maker of the statement. The American National Standards
institute does not develop standards and will in no circumstances give an interpretation of an American National Standard.
Moreover, no person shall have the right or authority to issue an interpretation of an American National Standard in the name of
the American National Standards Institute. Requests for interpretations should be addressed to the Secretariat (B11 Standards,
Inc.,).

NOTICE: This ANSI Technical Report may be revised or withdrawn at any time. The procedures of the American National
Standards Institute require that action be taken periodically to reaffirm, revise, or withdraw this Technical Report. You may contact
the Secretariat for current status information on this, or other B11 standards/technical reports.

Published by: B11 Standards, Inc.
POB 690905, Houston, Texas 77269, USA
Copyright © 2022 by B11 Standards, Inc.
All rights reserved. Printed in the United States of America
No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.
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FOREWORD

The objective of this B11 Technical Report is to provide guidance for sustaining safety systems through the use of
inspections to maintain risk reduction measures on existing assets (e.g., equipment, machines/machinery,
components and manufacturing/production lines) and to improve an organization’s existing preventative or routine
maintenance program or system. Application of these principles through the use of a standardized process will
improve reliability and availability of production.

This Technical Report introduces three categories of inspections (conversational; visual; technical). Each category
of inspection has associated base—template checklists that will provide a framework for a safety inspection to be
performed and contribute data to an organization’s sustainability efforts. While it is understood that company
organizations differ throughout industry in terms of size, category, structure, etc., the concepts and examples
contained in B11.TR8 can be applied in a scalable manner to any organizational structure or size. Similarly, the three
categories of inspections may be applied to a single machine/operation or to the entire organization. Regardless of
the actual type of corporate organization, there are two fundamental aspects of these inspections: the planning for
them and the execution of them. In large organizations, these functions may be accomplished in multiple sites or
locations while in smaller organizations, they may be co-located or even performed by the same individual(s).

Being scalable is one of the key features in this document. Users can start the B11.TR8 process with a simple
machine inspection, and then proceed to apply the process to a corporate—wide safety management system if they
choose.

The key is providing standardized performance language, checklists, flow diagrams and visual controls to help users
develop their own custom materials for performing inspections. The description of techniques and performance
language, checklists, flow diagrams and visual diagrams in this document, are intended to help users develop their
own custom materials for achieving a sustainable safety system. The writers of this document recognize that
inspections should be custom tailored to fit the needs of the organization. One size does not fit all. However, there
are common elements that offer a starting point for any organization to adopt and use B11.TR8.

Where appropriate, users are encouraged to modify templates and process models to suit their own needs. The
process models of PlansDo+CheckeAct in this document should be considered generic models intended to assist in
developing a tailored process for any specific organization. The elements of this approach and the interactive
relationships explained in this Technical Report, establish a baseline structure for an organization to adjust and modify
their existing inspection process(es). See Annex A for an example checklist to guide the organization through the
evaluation and potential modification of their existing inspection process(es).” Also, this document is designed to
support the requirements of the Safety Management Systems standards such as ISO 45001 and ANSI Z10.

Development

This Technical Report is not intended to replace good judgment and personal responsibility. Personnel skill, attitude,
training and experience are safety factors that must be considered by the user. Details of procedures used as
administrative controls are not covered in this document.

This Technical Report reflects a desired best industry practice. The inclusion or omission of language relative to any
evolving technology or methodology in no way infers acceptance or rejection of such technologies. The presentation
style used in this Technical Report mixes both informative and explanatory text and was chosen to enhance the
readability of the information.

The ANSI B11 Standards Development Committee (SDC) for Machinery Safety Standards formed a subcommittee
to develop this Technical Report which would provide a reliable process to maintain existing risk mitigation measures.
The publication of this B11 Technical Report has been approved and recommended to ANSI for registration by B11
Standards, Inc., an ANSI-Accredited Standards Developing Organization. This document is registered as a
Technical Report in the B11 series of publications according to the Procedures for the Registration of ANSI Technical
Reports and the ANSI B11 SDC Operating Procedures. This document is not an American National Standard and
the material contained herein is not normative in nature.

Comments on the content of this document or suggestions for improvement are welcome. They should be sent to:
B11 Standards, Inc., PO Box 690905, Houston, TX 77269.
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INTRODUCTION

Sustainability (also colloquially termed “the three ‘pillars’ of People, Planet and Profit”) is an integrated process that
connects an organization’s social and environmental impacts with its financial profitability and sustainable growth.
The B11l Technical Report #8 (B11.TR8) connects sustainability with the attributes of the ANSI B11 series of
machinery safety standards and technical reports and focuses on the safety of people, while contributing to a positive
influence on the culture and the productivity of the organization.

B11.TR8 describes a holistic approach to sustaining risk reduction measures using the continuous improvement
model of Plan*Do*Check+Act (PDCA). PDCA is an iterative process where each improvement cycle results in lessons
learned and a new current state, which can prompt development of the next Plan, and the cycle can then repeat.

Recognizing that the last step of each PDCA cycle is Act, real world experience in continuous improvement cultures
indicates that this step typically includes an additional ‘sub-step’ — Adjust or Abandon, and that Adjust is often what
happens since each revolution of Plan*Do<CheckeAct (Adjust/Abandon) produces new learning and an opportunity
to change existing means and methods. For simplicity, B11.TR8 will henceforth use PDCA (Adjust/Abandon), with
the implicit understanding that Adjust and Abandon are used as appropriate.

To summarize, B11.TR8 is comprised of multiple PDCA processes to develop each step of an organization’s overall
system.

Organization and Application of B11 Documents
The B11 standards and technical reports can be associated with the ISO “type A—B—C” structure as described
immediately below, and as shown in Figure 1.
. Type—A standards (basis standards) give basic concepts, principles for design, and general aspects that
can be applied to machinery;
. Type-B standards (generic safety standards) deal with one or more safety aspects or one or more types
of safeguards that can be used across a wide range of machinery:
. Type—C standards (machinery safety standards) deal with detailed safety requirements for a particular
machine or group of machines.

The B11.0 standard on the safety of machinery is primarily a “type —A” standard in that it applies to a broad array of
machines and contains very general requirements. However, in many areas it also contains very specific
requirements. B11.19, B11.20, B11.21, B11.25, B11.26, as well as the entire B11 series of Technical Reports are
all typical “type-B” documents addressing general safety elements that can be used across a wide range of
machinery (such as B11.19 and B11.26) or as a standard when combining machines (B11.20). The B11 series of
technical Reports are informative documents that may be generally applied to many different machines, and as such
would fall into the “type—B” category. The machine—specific (“type—C”) B11l standards contain detailed safety
requirements for a particular machine or group of machines. The type—A B11.0 and the type—C (machine—specific)
B11 standards are intended to be used concurrently by the supplier and user of machines. When a type—C standard
deviates from one or more provisions dealt with by this standard or by a type-B standard, the type—C standard
requirement generally takes precedence. Any deviation in conforming to a requirement of any standard should be
carefully evaluated and based on a documented risk assessment.

/ Machine-Specific \
B11.x Standards

B

/B11.19, B11.20, B11.21, B11.25, B11.26)
/ B11 Series of Technical Reports

A

B11.0

Figure 1 — Organization of the B11 series of documents
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As of the date of approval of this Technical Report, the ANSI B11 series of American National Standards and
Technical Reports on machinery safety consisted of the following documents shown in the list below. The user
should check www.b11standards.org/current—standards or a licensed reseller (e.g., ANSI) for the current versions
of any of these documents.
All archival / historical versions of the documents are available at www.b11standards.org/store.

#

B11.0
Bl1.1
B11.2
B11.3
B11.4
B11.5
B11.6
B11.7
B11.8
B11.9
B11.10
B11.11
B11.12
B11.13
B11.14
B11.15
B11.16
B11.17
B11.18
B11.19
B11.20
B11.21
B11.22
B11.23
B11.24
B11.25
B11.26
B11.27
B11.TR1
B11.TR2
B11.TR3
B11.TR4
B11.TR5
B11.TR6
B11.TR7
B11.TR8
B11.TR9
B11.TR10

List of the ANSI B11 Series of Safety Standards and Technical Reports

SHORT TITLE / TOPIC

Safety of Machinery

Mechanical Power Presses

Hydraulic & Pneumatic Power Presses

Power Press Brakes

Shears

Ironworkers

Manual Turning Machines w/ or without Auto Control

Cold Headers and Cold Formers

Manual Milling, Drilling, & Boring Machines

Grinding Machines

Sawing Machines

Gear and Spline Cutting Machines

Roll Forming and Roll Bending Machines

Single & Multiple—Spindle Automatic Bar and Chucking Machines
Withdrawn (Coil Slitting Machines; combined into B11.18)

Pipe, Tube and Shape Bending Machines

Powder / Metal Compacting Presses

Horizontal Hydraulic Extrusion Presses

Machines Processing or Slitting Coiled or Non—Coiled Metal
Performance Requirements for Risk Reduction Measures (Safeguarding)
Integration of Machinery into a System

Machine Tools Using Lasers for Processing Materials

Turning Centers and Automatic Numerically Controlled Turning Machines
Machining Centers & CNC Milling, Drilling & Boring Machines
Transfer Machines

Large Machines

Functional Safety for Equipment / Machine Control Systems
Electro—Discharge Machines

Ergonomics

Metal Working Fluids

Withdrawn (Risk Assessment / Risk Reduction Guide)

Selection of Programmable Electronic Systems (PES/PLC)

Noise Measurement

Withdrawn (Safety Control Systems for Machines)

Integration of Lean and Safety

Guide to Inspection of Risk Reduction Measures

Cybersecurity

Guidance on Artificial Intelligence into Machinery Safety Applications

ANSI/ISO 12100 Safety of machinery (identical adoption of ISO 12100-2010)
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Guide to Inspection of Risk Reduction Measures
1 Scope

This Technical Report introduces three categories of inspections; conversational inspections, visual inspections, and
technical inspections. Applying the appropriate category to existing inspections improves communication, safety
culture, and risk reduction measures. Although each of the three categories provide a benefit, it is not necessary for
all categories to be used. The template checklists which are included may be modified to produce “organizational
specific” checklists by either internal or external subject matter experts.

This Technical Report contains supporting inspection checklist templates. The checklist templates will provide
guidance for the organization’s inspection systems, by focusing on conversational, visual and technical inspection

checkilists.
Informative Note: See the table of contents for a listing of a variety of informative example annexes.

This Technical Report will provide an in—depth analysis of two concurrent PDCA processes of the Inspection
Requirements Team (“R”) and the Inspection Task Team (“T”) as represented in Figure 2. The contents of this
Technical Report will provide guidance for, but not be limited to:

e |eadership commitment;

e improved quality;

¢ efficiency of the organization’s inspection processes; and

e support safety sustainability efforts.
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Requirements R-Do
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R-Check
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Figure 2 — Inspection Requirements & Task PDCA
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1.1 Purpose

The purpose of this Technical Report is to provide guidance for inspecting risk reduction measures as applied to
existing safety systems to verify they are within the specified parameters. This Technical Report describes a scalable
approach for applications based on the principles of Plan*Do*Check-Act (Adjust/Abandon), and henceforth, simply
“PDCA (Adjust / Abandon).”

2 References

The following documents contain provisions which constitute additional guidance or information for this Technical
Report. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this Technical Report are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below.

ANSI B11.0-2020 Safety of Machinery

ANSI B11.19-2019 Performance Requirements for Risk Reduction Measures: Safeguarding and Other Means for
Reducing Risk

ANSI B11.20-2017 Safety Requirements for the Integration of Machinery into a System

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

B11.TR7-2007 (R 2017) Designing for Safety and Lean Manufacturing; A guide on integrating safety and lean
manufacturing principles in the use of machinery

ANSI/ASSP 210-2019 Occupational Health and Safety Management Systems
ISO 45001:2018 Occupational health and safety management systems — Requirements with guidance for use

“The Checklist Manifesto: How to Get things Right” Atul Gawande, Metropolitan Books, 2009
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3 Definitions

The following definitions are terms unique to B11.TR8. For definitions of terms common in the ANSI B11 series of
machinery safety standards/technical reports and machinery/machine tool industry, see ANSI B11.0.

3.1 asset: Aterm used to represent a system, subsystem, equipment, devices and components.
Informative Note: The reader can substitute the appropriate term based on their context (e.g., equipment,
machine/machinery, component and manufacturing/production line).

3.2 inspection requirement team: A designated person or team within an organization charged with
coordinating and/or planning inspection activities across the entire corporation.

3.3 inspection: An examination, appraisal or checking/testing of an asset’s risk reduction measures.
3.3.1 conversational inspection: Inspection conducted through personal verbal engagement and questions.
3.3.2 visual inspection: Inspection conducted through visual observation / checks.
3.3.3 technical inspection: Inspection conducted through means that include testing.

3.4 inspection system: An organization’s means and/or methods for performing safety inspections.

3.5 inspection task team: A designated person or team within an organization charged with coordinating and/or
planning inspection activities within its own sphere of influence (usually an individual plant or facility but it
could also be specific operations within a facility).

3.6 PDCA: A PlansDo*CheckeAct (Adjust / Abandon) methodology built on Deming Principles using a 4—step
iterative cycle to improve inspection processes.
3.6.1 act (where used as part of PDCA): To provide feedback reporting the “actions” or “status,” or report
recommendations to “adjust” or “abandon” based on the outcomes of the inspections.
3.6.2 inspection requirements PDCA: PDCA (Adjust / Abandon) as applicable to the Inspection
Requirements Team.
3.6.3 inspection task PDCA: PDCA (Adjust / Abandon) as applicable to the Inspection Task Team.

4 New PDCA Models

This clause explores the dynamics between the PDCA elements, relationships and information flow used while
planning for and executing the three categories of inspections (conversational; visual; technical).
Informative Note: See clause 5 for additional information on the three categories of inspection.

See clause 5 for additional information on the three categories of inspection. To achieve an understanding of the
dynamics between planning and executing inspections, two new derivative PDCA models have been created. The
first model represents the Inspection Requirements (plan) and the second model represents the Inspection Task
(execution).

Additional paths have been added to the models to reflect the dynamics that take place within the Inspection
Requirements and the Inspection Task. The models have prefix designations of “R-" and “T-" to provide guidance
and clarity on information flow and actionable deliverables by each PDCA model. The first model identifies activities
included within the Inspection Requirements and carries the prefix “R” in all phases of the inspection requirements
activities:

‘R—Plan,” “R-Do,” “R—Check” and “R—Act;” as shown in Figure 3.

Similarly, a second model identifies activities included within the Inspection Task and carries the prefix “T”

throughout:
“T—Plan,” “T-Do,” “T—-Check” and “T—Act,” as shown in Figure 4.
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Leadership
Involvement

R-Do Resolve T-Do
R-Check T-Check
Figure 3 — Inspection Requirements PDCA loop Figure 4 — Inspection Task PDCA loop
model model

It is recognized that organizations vary in size and structure. The PDCA models can be used by an individual, a
team, or multiple teams, as the organization sees fit. Reviewing the results of the inspections and the information
flow on a regular basis will strengthen the organization’s application of the models. See clause 6 for additional
information on reviewing the organization’s system.

4.1 Theinspection requirements and inspection task PDCA models

The personnel creating and modifying the inspection requirements will begin at the “R—Plan” in Figure 3 and will
progress in a clockwise direction around the PDCA (Adjust / Abandon) loop and other paths as the situation requires.
The personnel performing the Inspection Task will begin at “T—-Plan” in Figure 4 and will progress in a clockwise
direction around the PDCA loop and other paths as the situation requires.

4.2 Inspection Requirements Team

The Inspection Requirements Team plans the activities of inspections based on manufacturer’s and subject matter
expert recommendations (“R-Plan”) and issues inspection requests to initiate the actions where the assets are
located (“R—-Do”).

The Inspection Requirements Team receives information (“R—Check”) from the Inspection Task Team (“T—Act”),
which documents the status, any actions taken, or recommendations to Adjust or Abandon.

421 “R-Plan”

The Inspection Requirements Team creates an inspection strategy, including the frequency of inspection (see Annex
B), production impact, and inspection checklist(s) for a specific asset. Results from the Inspection Task Team PDCA
(Adjust / Abandon) for the specific asset are reviewed by the Inspection Requirements Team and incorporated
through modifications of the inspection strategy for the specific asset.

422 “R-Do”
The Inspection Requirements Team issues the inspection plan with expected completion time(s) to the Inspection

Task Team responsible for the specific assets.
Informative Note: The inspection plan could be issued through work orders or other request systems existing in the
organization.

Feedback to the Inspection Task Team based on previous results should be communicated by the Inspection
Requirements Team.

423 “R-Check”
The Inspection Requirements Team monitors the system for feedback from the Inspection Task Team within the

expected timeframe.
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424 “R-Act”
The Inspection Requirements Team reviews the inspection documents for the status of the asset and any actions
taken during the inspection task. They then use the review to:
1) update the asset’'s maintenance records;
2) compile data and look for trends;
3) review recommendations and determine next steps based on, but not limited to:
a) safety risks;
b) production risks;
c) financial requirement;
d) issues requiring leadership review and approval;
e) behavioral trends (desirable and undesirable);
4) update the inspection plan, which may include abandoning it.

If the results from “R-Act” contain issues requiring leadership review and approval, the Inspection Requirements
Team moves to “Leadership Involvement.” Otherwise, they transition to “R-Plan.”

425 Leadership Involvement
Leadership reviews the information provided by the Inspection Requirements Team and issues a decision to Act /
Adjust / Abandon based on the recommendation and data received.

4.3 Inspection Task Team

The Inspection Task Team reviews the plan provided by the Inspection Requirements Team (“T-Plan”) and performs
the inspections (“T-D0”). The Inspection Task Team checks the results of the inspection (“T—-Check”) and resolves
issues that can be corrected locally (“T—Resolve”), then provides feedback to the Inspection Requirements Team
(“T—Act”).

43.1 “T-Plan”

The Inspection Task Team leader will plan how to accomplish the inspection requested by the Inspection
Requirements Team based on the availability of an individual(s) with the proper skill set (i.e., training and experience)
to perform the inspection and the impact on the asset (i.e., downtime). The individual(s) will prepare for the inspection
by obtaining and reviewing any reference materials, tools, and authorizations that are required for the inspection.

432 “T-Do”

The inspector(s) proceeds to the inspection site, informs the individual(s) working on the asset why they are doing
the inspection, and performs the task(s) required using support material provided (i.e., inspection checklist,
manufacturer recommendations), and documents the results (i.e., observations, calibration data, repair required,
replacement required).

4.3.3 “T-Check”
If the results from “T—Do” contain issues that are within the authorization of the inspector(s) to correct, the inspector(s)
moves to “T-Resolve.” Otherwise, the inspector(s) transitions to “T—Act.”

43.4 “T-Resolve”

The inspector(s) resolves issues documented during the inspection that are within the authorization of the inspector(s)
to resolve. After resolution of an identified issue, the inspector(s) returns to “T-Do” to continue with the inspection or
to perform the inspection related to the issue again.

435 “T-Act”
Upon resolution of all identified issue(s) within the authorization of the inspector(s), the Inspection Task Team
communicates all inspection results to the Inspection Requirements Team.

4.4 Key communication points and paths between the two models
The successful implementation and application of materials in this document are dependent on transparent and
frequent communication between the Leadership, Inspection Requirements Team, and Inspection Task Team.
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