Electrical Safety and Establishing an
Electrically Safe Work Condition
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Chapter 1 Safety-Related Work Practices

Electrically Safe Work Condition.

A state in which an electrical conductor or circuit part has been disconnected from
energized parts, locked/tagged in accordance with established standards, tested to verify
the absence of voltage, and, if necessary, temporarily grounded for personnel protection.

This is the just the definition, we will introduce you to the steps that are needed to
complete this process and later in the presentation go into greater detail about this

process.

110.3 Electrically Safe Work Condition.

Energized electrical conductors and circuit parts operating at voltages equal to or greater
than 50 volts shall be put into an electrically safe work condition before an employee
performs work if any of the following conditions exist:

The employee is within the limited approach boundary.
The employee interacts with equipment where conductors or circuit parts are not exposed
but an increased likelihood of injury from an exposure to an arc flash hazard exists.
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

Determine all possible sources of electrical supply to the specific equipment. Check
applicable up-to-date drawings, diagrams, and identification tags.

What is the voltage of the circuit below?

Are you qualified to work on this voltage?
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

After properly interrupting the load current, open the disconnecting device(s) for each
source.

There are 2 steps here. First, interrupt the load current with a stop button or however the
machine is usually stopped. Then open the disconnecting device. Most disconnects are non-
load break devices, which means do not open them when there is current flowing.
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

Apply lockout/tagout devices in accordance with a documented and established
procedure.
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

Wherever possible, visually verify that all blades of the disconnecting devices are fully
open or that drawout-type circuit breakers are withdrawn to the test or fully disconnected
position.
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

Block or relieve stored nonelectrical energy in devices to the extent that
the circuit parts cannot be unintentionally energized by such devices.
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Chapter 1 Safety-Related Work Practices

120.5 Introducing the Process for Establishing and Verifying an Electrically Safe Work
Condition. This will be reviewed later in the presentation for reinforcement!

Establishing and verifying an electrically safe work condition shall include all of the
following steps, which shall be performed in the order presented, if feasible:

Release stored electrical energy.
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Chapter 1 Safety-Related Work Practices

Use an adequately rated portable test instrument to test each phase conductor or circuit
part to test for the absence of voltage. Test each phase conductor or circuit part both
phase-to-phase and phase-to-ground. Before and after each test, determine that the test
instrument is operating satisfactorily through verification on any known voltage source.

Exception No. 1 to 7: An adequately rated permanently mounted absence of voltage
tester shall be permitted to be used to test for the absence of voltage of the conductors or
circuit parts at the work location, provided it meets the all following requirements: (1) It is
permanently mounted and installed in accordance with the manufacturer’s instructions
and tests the conductors and circuit parts at the point of work; (2) It is listed and labeled
for the purpose of testing for the absence of voltage; (3) It tests each phase conductor or
circuit part both phase-to-phase and phase-to-ground; (4) The test device is verified as
operating satisfactorily on any known voltage source before and after testing for the
absence of voltage.

Exception No. 2 to 7: On electrical systems over 1000 volts, noncontact capacitive test
instruments shall be permitted to be used to test each phase conductor.
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Chapter 1 Safety-Related Work Practices

Informational Note No. 1: See UL 61010-1, Safety Requirements for Electrical Equipment
for Measurement, Control, and Laboratory Use, Part 1: General Requirements, for rating,
overvoltage category, and design requirements for voltage measurement and test
instruments intended for use on electrical systems 1000 volts and below.

Informational No. 2: For additional information on rating and design requirements for

permanently mounted absence of voltage testers, refer to UL 1436, Outlet Circuit Testers
and Other Similar Indicating Devices.

Informational Note No. 3: For additional information on rating and design requirements
for voltage detectors, refer to IEC 61243-1, Live Working — Voltage Detectors — Part 1:
Capacitive type to be used for voltages exceeding 1kV a.c., or IEC 61243-2, Live Working
— Voltage Detectors — Part 2: Resistive type to be used for voltages of 1kV to 36 kV a.c.,
or IEC 61243-3, Live Working — Voltage Detectors — Part 3: Two-pole low voltage type.
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Chapter 1 Safety-Related Work Practices

Where the possibility of induced voltages or stored electrical energy exists, ground all circuit
conductors and circuit parts before touching them. Where it could be reasonably anticipated that
the conductors or circuit parts being de-energized could contact other exposed energized conductors
or circuit parts, apply temporary protective grounding equipment in accordance with the following:

Placement. Temporary protective grounding equipment shall be placed at such locations and
arranged in such a manner as to prevent each employee from being exposed to a shock hazard (i.e.,
hazardous differences in electrical potential). The location, sizing, and application of temporary
protective grounding equipment shall be identified as part of the employer’s job planning.

Capacity. Temporary protective grounding equipment shall be capable of conducting the maximum
fault current that could flow at the point of grounding for the time necessary to clear the fault.

Informational Note: ASTM F855, Standard Specification for Temporary Protective Grounds to be
Used on De-energized Electric Power Lines and Equipment, is an example of a standard that contains
information on capacity of temporary protective grounding equipment.

Impedance. Temporary protective grounding equipment and connections shall have an impedance

low enough to cause immediate operation of protective devices in case of unintentional energizing of
the electric conductors or circuit parts.
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Chapter 1 Safety-Related Work Practices }-
Where the possibility of induced voltages or stored electrical energy exists, ground all 2 /VS% =
circuit conductors and circuit parts before touching them. Where it could be reasonably ’Eé ;;L %“’i
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exposed energized conductors or circuit parts, apply temporary protective grounding
equipment in accordance with the following:

Placement. Temporary protective grounding equipment shall be placed at such locations
and arranged in such a manner as to prevent each employee from being exposed to a
shock hazard (i.e., hazardous differences in electrical potential). The location, sizing, and
application of temporary protective grounding equipment shall be identified as part of
the employer’s job planning.

Informational Note: ASTM
F855, Standard Specification
for Temporary Protective
Grounds to be Used on De-

Capacity. Temporary protective grounding equipment shall be capable of conducting energized Electric Power Lines
the maximum fault current that could flow at the point of grounding for the time and Equipment, is an example
necessary to clear the fault. of a standard that contains
information on capacity of
Impedance. Temporary protective grounding equipment and connections shall have an temporary protective
impedance low enough to cause immediate operation of protective devices in case of grounding equipment.

unintentional energizing of the electric conductors or circuit parts.
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Questions?

STPC

If you'd like to learn more about electrical
safety at your facility,

TPC can help!

Email: sales@tpctraining.com
Phone: (847) 808-4000

Browse the course catalog:
Live.tpctraining.com

Subscribe for the NEC Challenge Today:
JADELearning.com/nec-challenge

New Solar PV online course available!
JADELearning.com/solar-technician-training
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