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Do you do this is your daily lives?

Examples?
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Hierarchy of 
Controls
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a series of actions or steps taken in order to achieve a 
particular end.



¢ƘŜ {ƛȄ tΩǎ 
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Plans

Procedures
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a course or principle of action adopted or proposed by 
a government, party, business, or individual.



¢ƘŜ {ƛȄ tΩǎ 
Processes

Policies

Programs

Plans

Procedures

Practices
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a set of related measures or activities with a particular 
long-term aim.



¢ƘŜ {ƛȄ tΩǎ 
Processes
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an intention or decision about what one is going to do.



¢ƘŜ {ƛȄ tΩǎ 
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an established or official way of doing something.



¢ƘŜ {ƛȄ tΩǎ 
Processes

Policies

Programs

Plans

Procedures

Practices

15

the actual application or use of an idea, belief, or 
method, as opposed to theories relating to it.



What is Lockout/Tagout? 
Χa set of procedures that protect workers from hazardous energy 
when servicing or maintaining machinery and equipment
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Lockout ς¢ŀƎƻǳǘΧakaΧIŀȊŀǊŘƻǳǎ 9ƴŜǊƎȅ /ƻƴǘǊƻƭ
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Bring to a 
Zero 
State
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Do You Have a Lockout/Tagout Program? 
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Written Lockout/Tagout Procedures? 
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Written Lockout/Tagout Procedures?
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Written Lockout/Tagout Procedures?
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Written Lockout/Tagout Procedures?
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Why Do We 
Need It?



1st Day on the Job
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The Need for LOTO ςNIOSH Report
1,281 fatalities

152 involved installation, 
maintenance, service, or repair 
tasks ςon or near machines, 
equipment, processes, or systems



The Need for LOTO 
Contributing Factors ςCŀƛƭǳǊŜ ǘƻΧ

Completely de-energize, isolate, block, 
and/or dissipate energy source (124 of 
152 incidents)

Lockout and tag-out energy control 
devices and isolation points after de-
energization (17 of 152) 

Verify energy source was de-energized 
before beginning work (11 of 152) 



The Need for LOTO
UAW study: 83 of 414 fatalities 
among members due to 
lockout/tag-out procedures

Energy sources involved
Kinetic

Potential

Electrical

Thermal



General Duty Clause          29 CFR 1926 Construction



Course Goal
Apply requirements of OSHA regulations 29 CFR1910 and 29 CFR1926 

to your specific program needs



OSHA



1910.147 Control of Hazardous Energy (LOTO)

a) Scope, application and purpose

b) Definitions

c) General

d) Application of control

e) Release from lock out or tag out

f) Additional requirements

Appendix A ςTypical minimal lockout procedures

REGULATIONS



Top 10 OSHA Violations ςFY 2024
Violation Regulation # Violations

Fall Protection 1926.501 6,307

Hazard Communication 1910.1200 2,888

Ladders 1926.1053 2,573

Respiratory Protection 1910.134 2,470

Lockout/Tagout 1910.147 2,443

Powered Industrial Trucks 1910.178 2,481

Fall Protection - Training 1926.503 2,050

Scaffolding 1926.451 1,873

Personal Protective Equipment 1926.102 1,814

Machine Guarding 1910.212 1,541



29 CFR 1926 Construction 

Subpart C ςGeneral Safety and Health Provisions

1926.20(b)(3) The use of any machinery, tool, material, or 
equipment which is not in compliance with any applicable 
requirement of this part is prohibited. Such machine, tool, material, 
or equipment shall either be identified as unsafe by tagging or 
locking the controls to render them inoperable or shall be physically 
removed from its place of operation.



29 CFR 1926 Construction

Subpart O ςMotor Vehicles, Mechanized Equipment, Marine Operations

1926.600(a)(3)(i)

Heavy machinery, equipment, or parts thereof, which are suspended or 
held aloft by use of slings, hoists, or jacks shall be substantially blocked or 
cribbed to prevent falling or shifting before employees are permitted to 
work under or between them. Bulldozer and scraper blades, end-loader 
buckets, dump bodies, and similar equipment, shall be either fully 
lowered or blocked when being repaired or when not in use. All controls 
shall be in a neutral position, with the motors stopped and brakes set, 
unless work being performed requires otherwise.



29 CFR 1926 Construction ςSubpart Q Concrete and Masonry
1926.702(j) Lockout/Tagout Procedures.

1926.702(j)(1)

No employee shall be permitted to perform maintenance or repair activity on 
equipment (such as compressors, mixers, screens or pumps used for concrete 
and masonry construction activities) where the inadvertent operation of the 
equipment could occur and cause injury, unless all potentially hazardous 
energy sources have been locked out and tagged.

1926.702(j)(2)

Tags shall read Do Not Start or similar language to indicate that the 
equipment is not to be operated.





ANSI Standards ςBest Practices 

39

Safeguarding Equipment; Lockout/Tagout

ANSI B11.0-2023 Safety of Machinery

ANSI B11.19-2019 (R2024) Performance for Risk Reduction Measures: 
Safeguarding and Other Means of Reducing Risk

ANSI/ASSP Z244.1- 2024 Control of Hazardous Energy: 
Lockout/Tagout



QUESTIONS?



Learning Objectives
Discuss ςscope, application, purpose and key 
definitions 

Describe ςactivities covered by LOTO 
requirements

Describe ςactivities NOT covered by LOTO 
requirements

Identify and discuss ςcontrol measures for 
various case studies



Learning Objectives
Discuss ςelements of an energy control program 

Explain ςprocess for a workplace energy source 
inventory 

Develop ςwritten procedure for a designated 
piece of equipment

Discuss ςtraining/communication of authorized; 
ŀŦŦŜŎǘŜŘΤ ŀƴŘ άƻǘƘŜǊέ ǇŜǊǎƻƴƴŜƭ

Identify ςrequirements for periodic inspections 



Sessions to Meet Objectives
1. Scope, Application, Purpose, and Definitions

2. Lockout/Tagout Program

3. Lockout/Tagout Equipment

4. Lockout/Tagout Procedures

5. Periodic Inspections

6. Training and Communication



Session 1
Scope, Application, Purpose, and Definitions 



Control of Hazardous Energy 
Practices and procedures necessary 
to disable machinery and 
equipment

Protect workers performing service 
and maintenance activities 



Scope
LOTO covers servicing and maintenance
of machines and equipment to prevent 
ǿƻǊƪŜǊ ƛƴƧǳǊȅ ŦǊƻƳΧ

Åunexpectedenergization or start-up of 
machines or equipment, or

Årelease of stored energy



Servicing? Maintenance? Or..BadIdea?
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LOTO Application
Service and maintenance takes 
place during normal production

!ƴŘ ŜƳǇƭƻȅŜŜ ƳǳǎǘΧ
Å remove or bypass a guard or 

safety device; or 
Å any body part is placed into a  

danger zone



LOTO Does Not Apply
Cord and plug equipment

Å Hazard controlled by worker

Å Unplugging isolates equipment

Å Worker maintains exclusive control of plug



Exception to LOTO
Minor servicing activity

Routine: a regular course of procedurein accordance with 
established practices

Repetitive: repeated as part of production process or cycle

Integral: inherent to production process

Must use alternative measures to provide effective protection



Alternative Effective Protection
Interlocked gates or barriers

Mechanical blocks, pins, bars or locking 
devices

Remote devices to remove worker from 
danger zone
ÅLubricator

ÅValve or gate

ÅOther? 



Example ςException 
Takes place during production, 
appears to be routine, repetitive,
and integral to use of equipment

Alternative protection
interlock gate



Alternative Effective Protection?
Employee reaches into die area of hydraulic press

Cleans die surface about once/hour

Light curtain installed for protection

!ǎǎǳƳŜ άƳƛƴƻǊ ǎŜǊǾƛŎƛƴƎ ǿƻǊƪέ

Is this effective protection?



What is the Purpose of LOTO? 
Employers must establish a program

Develop and implement procedures for 
affixing appropriate lockout/tagout 
devices to energy isolating devices

Disable machines or equipment to prevent 
unexpected energization, start up, or 
release of stored energy

Prevent injury to employees

EMPLOYER 

RESPONSIBILITIES



Definitions
Crossword Puzzle

Word Search
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Definitions
Affected versus authorized person

Energy isolating device

Energy source

Lockout versus tagout

Servicing and/or maintenance

AUTHORIZED

AFFECTED

OTHER
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Definitions
Affected versus authorized person

Energy isolating device

Energy source

Lockout versus tagout

Servicing and/or maintenance

An SUVwas stuck in a trash compactorin Southborough
on Thursday. Fireofficialswereableto get the driverout.
Courtesyof the SouthboroughFireDepartment



Lockout/Tagout or Not?



Session 1 ςReview
Need for lockout

Scope, application and purpose of standard

Key definitions



QUESTIONS?



Session 2

Lockout/Tagout Program



Session 2
Lockout/Tagout program components

Program development

Employer responsibilities

Employee responsibilities



Energy Control Program
Employer responsibility

Ensure program is followed

Core program components
Energy control procedures

Employee training

Periodic inspections



Lock Out Tag Out Program
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LOTO Written Program
Survey workplace ςequipment inventory under LOTO

Identify all hazardous energy sources of equipment

Identify energy-isolating devices

Select and procure protective hardware

Assign duties and responsibilities

Determine shut-down, de-energization, energization and 
start-up sequences

Written procedures

Training

Periodic inspections



Your Lockout/Tagout Program
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Hazardous Energy ςSurvey Your Facilities
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Basic Questions for YourFacility
²Ƙŀǘ ƛǎ άȅƻǳǊ ƛƴŘǳǎǘǊȅΚέ

What equipment is in the facility?

What is/are the energy sources?

²Ƙƻ ǇŜǊŦƻǊƳǎΧΦǿƘŀǘ ŘǳǘƛŜǎΚ

Who provides service and maintenance? 



Service and Maintenance (Words)
Constructing 

Maintaining and/or servicing 

Installing and setting up

Adjusting, inspecting, modifying

Lubricating, cleaning or unjamming

Tool changes 

Note: LOTO applies to all workers performing these tasks, regardless of job titles



Wastewater Treatment
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Water Treatment
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Buildings, Schools, Facilities
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Buildings, Schools, Facilities
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Buildings, Schools, Facilities
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Garages
Kinetic (mechanical) 

energy in the moving 

parts of mechanical 

systems

Potential  (mechanical) 

energy, stored energy 

or energy caused by its 

position



Basic Questions for YourFacility
Written procedures? Accessible to worker?

!ǳǘƘƻǊƛȊŜŘΣ ŀŦŦŜŎǘŜŘ ŀƴŘ άƻǘƘŜǊέ ΧǘǊŀƛƴƛƴƎΚ

What LOTO hardware will be used? Purchasing?

Inspections? Documentation?



Cleaning ςMeat Grinder
15-year-old worker suffered right arm amputation 

Retail grocery store 

Caught by auger of meat grinder

Victim was reassembling a grinder after cleaning without de-
energizing and locking out power supply





Cleaning ςMeat Grinder
Inserted auger into grinder's 
housing and reached through feed-
throat with his right hand to guide 
it into engagement

He bumped against on/off switch

Grinder started, and the auger 
pulled his hand and arm into the 
housing



Forms of Hazardous Energy

What is energy?

ΧǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŀŎǘƛƴƎ ƻǊ ōŜƛƴƎ ŀŎǘƛǾŜΤ ŎŀǇŀŎƛǘȅ ƻŦ ŀ ǇƘȅǎƛŎŀƭ ǎȅǎǘŜƳ 
to perform work; available power

What is hazardous energy?

ΧŎŀǇŀōƭŜ ƻŦ ŎŀǳǎƛƴƎ ƘŀǊƳΤ ƛƴǾƻƭǾƛƴƎ ƻǊ ŜȄǇƻǎƛƴƎ ƻƴŜ ǘƻ ǊƛǎƪΤ ǇŜǊƛƭƻǳǎ





OSHA ςEnergy Source
Any source of electrical, 
mechanical, hydraulic, 
pneumatic, chemical, thermal, 
or other energy

What are some other sources 
of energy?



Forms of Hazardous Energy
Kinetic (mechanical) energyin moving parts of mechanical systems 

Potential energystored in pressure vessels, gas tanks, hydraulic or 
ǇƴŜǳƳŀǘƛŎ ǎȅǎǘŜƳǎΣ ŀƴŘ ǎǇǊƛƴƎǎ ΧǇƻǘŜƴǘƛŀƭ ŜƴŜǊƎȅ Ŏŀƴ ōŜ ǊŜƭŜŀǎŜŘ 
as hazardous kinetic energy



What is Kinetic Energy?
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What is Potential Energy?
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Forms of Hazardous Energy

Thermal energy(high or low 
temperature) resulting from 
mechanical work, radiation, 
chemical reaction, or electrical 
resistance 

Any other active or stored energy 
sources that could harm a worker



Definitions
Energized

Χconnected to an energy source or 
containing residual or stored energy

De-energized

Χdisconnected from all energy sources 
and not containing residual or stored 
energy(isolation)



Energy Isolating Devices



Energy Isolating Device

Mechanical device that physically prevents transmission or release of 
energy, including but not limited to the following:

Block

Line valve

Disconnect switch

Manually operated switch by which conductors of a circuit can be 
disconnected from all ungrounded supply conductors; 

Any similar device used to block or isolate energy



Energy Isolation Devices
Push buttons, selector switches, and other control circuit type 
devices  are not energy isolating devices

Such controls interrupt power, but do not isolate power



Is it Important to Know the System to be Worked On?



Blocking

Die Blocks



Momentum ςEnergy 

Bull Gears Flywheels



Electrical 
Isolation 
Devices



Pneumatic Valve Isolation Examples

Piston

Handle Lever



Pneumatic Valve Isolation Examples

Note: Some are self-
exhausting, but not all

Gate Valve



Common Hydraulic Isolation

Disconnect



Self-Exhausting Air Valve



Common Hydraulic Isolation
Most pumps are operated by electric motors

Open and lockout disconnects for pump 
motors

Stored energy and accumulators must be 
relieved

Hydraulic pumps may be driven by battery-
powered motors (e.g., forklifts)



Valve Isolation

Distilled water line ball valve with 
handle perpendicular to pipeline 
(ball valve closed) 

Lockout hasp passes through valve 
handle hole and hole fixed in valve 
body

2 padlocks (each with a tag) pass 
through separate lockout points on 
hasp (2 people working on this task)



Pipe Isolation Examples

Blank Flange Breaking LineBlocking Line



Chemical Piping Isolation

Double block and bleed

Method of process isolation

Two physical barriers (valves, blinds, etc.) with bleed-off  in-between

Each barrier can be operated, secured, and tested independently

Two valves in series without bleed-off in-between are counted as a 
single valve (barrier) 



Double Block and Bleed

PI



Stored Energy ςRender Safe
Discharge capacitors

Block or release springs

Relieve system pressure

Drain fluids

Vent gases

Allowsystem to cool/warm or 
use PPE

Allowmomentum of mechanical 
motion to stop

Other methods?



Session 2 ςReview 
Lockout/Tagout program components

Program development

Employer responsibilities

Employee responsibilities



QUESTIONS?



Session 3

Lockout/Tagout Equipment



Protective 
Hardware
Selection and 
Procurement


