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Did you Know?
The Cal/OSHA lockout and
tag out (LOTO) regulations are
8 CCR 3314 (CCR=California
Code of Regulations) and
require energy isolation of
equipment. Energy can be
pneumatic, thermal, hydraulic,
mechanical, chemical, electrical
or even gravitational (requiring
block-out) to prevent sudden
equipment movement, flow of
chemicals, release of pressure,
steam, or chemicals, or electric
shock or arc while performing
installation, maintenance or
other work on equipment.
Injury prevention requires
understanding these hazards
plus a well-defined and
communicated LOTO program,
training and written lockout
procedures.
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Electrical Hazards:
Shock-Electrocution: The electrical safety
hazards are the result of a worker becoming a
path to ground through contact with electrical
conductors (or discharge from capacitors)
during installation, testing, trouble-shooting
or maintenance procedures. Contact can
occur when working on electrical equipment
in breaker panels, switch panels, electric
instrumentation or circuits, motor control
centers, switching or lighting equipment,
power equipment (i.e. transformers), and
various other equipment. The result is shock
or possible electrocution. Electric current from
8mA (milliamps) to 15 mA causes painful shock,
but you can let go since muscular control is not
lost. However above 15mA causes painful shock
and the victim cannot let go (electrocution
potential) and at 50 to 100 mA ventricular
fibrillation can occur causing death.
Arc flash/blast: An ‘electric arc’ is a form of
electric discharge with the highest current
density. Devices which may cause arcing include
switches, circuit breakers, relay contacts, fuses
and poor cable terminations. An arc fault is a
type of electrical explosion resulting from a lowimpedance connection to ground or to another
voltage phase in an electrical system. An ‘arc
flash/blast’ is a high intensity electric arc (an
electrical breakdown which rapidly creates a
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plasma discharge from current passing through
air). It results in rapidly expanding metal and air
and exposes workers to intense high pressure,
heat and molten metal droplets. Without
proper precautions and PPE, it can result in 3rd
degree burns and also possibly cause eardrum
rupture, blindness, lung damage and death.
NFPA 70e is the standard for assessing arc
flash hazard potential, setting up boundaries
around equipment, safety labeling of panels,
and establishing and training employees on PPE
requirements.
			
Affected vs. Authorized employees: Employees
working on electrical equipment lockout
are classified as authorized’ or ‘affected’. An
affected employees job require operating or
using electrical equipment which may require
LOTO during repairing, servicing, setting-up or
adjusting operations. The authorized employee
is the ‘qualified person’ who actually locks out
or tags out specific machines or equipment to
perform the repairing, servicing, setting-up, and/
or adjusting operations on the equipment.
Training: Authorized persons must be trained on
the LOTO program and procedures and affected
persons instructed in the purpose and use of the
energy control procedures. A minimally 3-year
refresher training is recommended by this writer
as a best management practice.
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Electrical Lockout
devices:
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Electrical LOTO Procedural
basic steps: For electrical
safety this involves: Closing
and locking on/off switches in
the off position, use locking
out plugs, or locking out
breakers in the closed position
to prevent injury to employees
from the energized electrical
equipment. The following are
the general steps required in
any LOTO situation:

Step 1:
Prepare for shutdown authorized employees must
know the type and magnitude
of the energy, the hazards
involved, and the means to
control the energy.

Step 2:
Shut down the equipment in an
orderly and safe manner.

Step 3:
Operate all isolating devices
(i.e. switches) to de-energize
the equipment.

Step 4:
Attach all LOTO devices to
the energy isolating devices
(and, if appropriate, personal
LOTO devices to group LOTO
mechanisms).

Step 5:
Release all stored energy
(i.e. electric charge).

Step 6:
Verify equipment energy
isolation has been
accomplished. (MOST
IMPORTANT STEP).

Locks: Examples of electrical safety energy isolation devices are locks of varying shackle lengths and
diameter, plug locks, clamp on, single or multi pole or snap-on breakers and hasps or lock boxes for
group lockout.
Tags: Tags are always fastened with the isolating locking device to identify the employee performing
the lockout and issue a warning (i.e. Do Not Operate, Do Not Start). Tags must be non-reusable,
weather resistant, and the tag able to withstand a 50 lb. pull force. Tags can also be used instead of a
lock if the shackle will not fit to isolate the equipment energy.
Lockout Written Program:
A written LOTO program must address the following issues:
•
Identification and evaluation of electrical energy sources requiring LOTO
•
Types of lockout devices, along with their use and application
•
Employee training of both authorized workers and instructions for affected employees
•
Basic steps for applying and removing lockout devices
•
Written, equipment-specific LOTO procedures
•
Procedures for group lockouts and shift changes
•
Procedures for annually verifying the effectiveness of lockouts
Lockout Written ‘Equipment-Specific’ procedures: A written standard lockout procedure for each
equipment defines the scope, purpose, authorization and requirements and techniques to lockout
the specific equipment. The basic LOTO steps must be in the written procedures and are required by
regulation for ‘each energized’ equipment. The only exemptions are for single-source (one energy)
equipment which can be unplugged ‘and’ is under the exclusive control of the person working on the
equipment.
Group Lockout or Tag out: When servicing and/or maintenance is performed by a crew, craft,
department or other group each authorized employee attaches a personal lockout device to the
group lockout device (like a hasp or lock box) using a group LOTO procedure. If there is more
than one craft, department or crew there must be one overall authorized person for coordination
and continuity of the group lockout. There must also be a procedure to deal with shift changes or
contacting an employee who fails to remove a lock at the end of the shift.
Periodic Inspection: You are required to conduct an annual inspection of the energy control
procedures to evaluate their continued effectiveness and establish any necessary written procedure
updates.

Preparedness links
CONNECT
Know where to turn on your UC campus for the information you need to keep yourself,
your workplace and your environment safe and secure. Click on the campus links below to
connect to local program, educational and informational resources.
UC Berkeley

UC Merced

UC Santa Barbara

UC Davis

UC Riverside

UC Santa Cruz

UC Irvine

UC San Diego

UCOP

UCLA

UC San Francisco

UC ANR

Home Electrical Safety Tips for
Older Adults
Electrical Safety at Home
Electrical Safety - OSHA
Electrical Safety - CDC
Electrical Safety Foundation
International
Lockout/Tagout Methods &
Sample Procedures

Lockout/Tagout Warnings to Remember:

Lockout/Tagout for Employers
eTools

•

Tailgate/Toolbox Topics: Lockout/Blackout

•

•

Turning off a switch is not the same as lockout because there is still energy in the switch. If
there is a short at the switch or the machine is accidentally turned on, it will energize and
cause it to run.
Many types of hazardous energy sources such as springs, or air, oil, steam or water pressure
can cause sudden and unexpected movement of machines and hurt or kill you. To work safely,
all hazardous energy sources must be controlled so that no machine or machine part can
move.
Sometimes, machines and equipment must be serviced with the power on. If so, your
employer must minimize the hazards to you by providing extension tools (e.g., extended
swabs, brushes, scrapers) or other methods to protect you from injury. Be sure you get trained
on how to use these tools or methods and always use them properly.
For more information, visit Lockout/Tagout Warnings

Lockout/Tagout Warnings

upcoming editions
April: Fleet, Walk & Bike Safety
May: Heat Illness Safety
June/July: Safety Training

Electrical Safety in Research
Have you ever wondered what types of research activities and projects involving electricity are
safe for you to do in the lab or shop? Do you know when further training is required for work
activities involving electrical hazards? Have you ever wondered how to incorporate safe electrical
design principles into your shop and laboratory research experiments? If these questions have
crossed your mind, you could benefit from attending the UC Electrical Safety in Research class.
Electrical Safety in Research is taught by Jim Gilson, Senior Safety Engineer from UC Berkeley
EH&S and the designated subject matter expert leading up the UC Systemwide Center of
Excellence for Occupational Safety. The course covers a wide array of electrical safety issues
including the basics of electrical safety, arc flash hazards, personal safe work habits, lock out / tag
out, and much more. If you’re interested in learning more about the Electrical Safety in Research
class and potentially coordinating to have this class taught at your campus, contact your local
Campus EH&S Office.

FEEDBACK, PLEASE
Send an email to EHS@
ucop.edu to submit
your comments on the
February issue or to
suggest content ideas for
future issues. We look
forward to hearing from
you!
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