KEEPING US SAFE

BY ANTHONY DEMARIA,
DENNIS GREEN, AND NENAD PASIC,
Tony Demaria Electric

aving a comprehensive Electrical Safe-
ty Program (ESP) and following it is a
critical part of keeping electrical workers
safe. The path to better safety requires
very hard work and total commitment to the values
involved. So, what is an ESP, and what are the ma-
jor stumbling blocks to developing an organization
where everyone goes home injury-free every day?

Figure 1 shows how an ESP could be structured.
First, the safety policies describe the overall plan.
Second, the safety procedures are created for the
all-important tasks. A procedure consists of short
sequential steps. Each step will have a check box to
document that the task has been completed. Third,
forms are created with spaces and boxes to fill in the
information required.

The following list describes how to model an ESP.
The list is not comprehensive; rather, it is meant to
cover major points without being confusing.

1. The development and maintenance of an ESP
require commitment from upper management to

provide the resources needed. This would include
adequate time for the qualified persons responsible
and the financial resources to fully develop it
(refer to Annex E of NFPA 70E). Involve as many
individuals as reasonable. Ownership and buy-in
are vital to the program’s success.

2. Then create the policies. These describe what an
ESP is and the safety issues covered. It is in text
form and needs to be reviewed and accepted by
all who are affected by it. As Shermco’s Jim White
puts it: “If it isn’t simple, it won't be used.”

3. Once you have the policies, develop clear, easy-to-
understand, specific safety procedures and forms.
Test the procedure under actual field conditions.
Any issues with the procedure should be resolved
before it is implemented.

4. Perform thorough training for every person on
the policies, procedures, and forms, with annual
(or more frequent, if necessary) refresher training.

5.Require demonstration of trainee proficiency on
the topics taught.

6. Conduct regular, knowledge-building auditing
of each person to ensure they understand and
follow the policies and procedures. Be certain
to document the training and auditing of their
proficiency as required by NFPA 70E.

7.Improve the policies and procedures when
standards and best practices change or problems are
revealed during auditing. Then, retrain to the new
improvements. Again, the job is not finished until
the paperwork is completed. Document everything,.
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Figure 1: Electrical Safety Program Components
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8. Consider these items to be a continuing cycle
of betterment. All of this is done with the spirit
that every person is enabling everyone else to be
successful at their job. Assume people want to be
good at what they do.

9.The people performing the work are the ones
who know how to improve what you do. Include
your qualified persons at every step.

Do the preceding items sound familiar? There is
nothing new in them, and they have been taught
many times, in many ways, for the last 40-plus years.

The excellent news is that, as a result of all the ESPs
we have and the safety training we perform, there
has been a substantial reduction in incidents. In
1994, there was approximately one fatality per day
from electrocution, about 365 total. In 2013, that
number was down to 139. Considering how the
American workforce has increased, this represents a
huge drop in electrical shock fatalities.

The bad news is that too many injuries continue to
happen. Our reaction is to take another class, create
another policy or procedure, and train more. Even
though we have achieved good results for our investments
in the past, it seems a glass ceiling has been hit.

We reviewed seven serious shock/arc-flash
injuries and found several examples of incidents
that continue to occur. They happened in our
geographical area in the past 10 years. Each incident
had substantial similarities. The injuries happened
to experienced electrical workers in the major
industrial facilities. They all had a minimum of 5
to 10 years journeymen experience, and several of
them had over 20 years of experience. All worked for
companies with an ESP. All had received electrical
safety training for the tasks they were performing
when they got hurt. All were preventable.

This is not stated lightly. This is not utopia, and
people are not perfect. We are not talking about
utopia or perfection in this article. We are talking
about people getting hurt, and nobody wants to be
injured. So, what went wrong?

PROCEDURES AND FORMS
The ESP described in Figure 1 shows three parts.
Large industry, in general, has done a good job

developing comprehensive policies. However,
they have not performed well in using procedures
and forms. Way too often, we observe no written
procedures at job sites, and our peers often tell us
they do not use written procedures. Following is
an example of a procedure that makes an electrical

working condition much safer for all of us.

Establishing an Electrically Safe
Work Condition Procedure

NFPA 70E Article 120, if followed correctly, will
help achieve an electrically safe work condition:

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

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

I:l Whenever possible, visually verify that all
blades of the disconnecting devices are fully
open or that the drawout-type circuit breakers
are withdrawn to the fully disconnected
position.

Figure 2: Notice the single voltage setting. It
detects ac and dc voltages. This eliminates the
possible error of having your voltmeter on the
wrong setting.
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[] Apply lockout/tagout devices in accordance  D. People like to take risks. High-voltage electrical
with a documented and established policy. workers accept high risk as a regular part of their
work. Taking risks is genetic, and people drawn

Use an adequately rated voltage detector to . . )
|:| ! y & to electrical work tend to be wired for risk.

test each phase conductor or circuit part to
verify they are de-energized. For circuits less
than 1,000 volts, use an instrument such as
the Fluke T'5-1000 (see Figure 2) and test each
phase conductor or circuit part both phase-to-

Items A through D present unique challenges to
preventing injuries. By themselves, these behaviors
are difficult, if not impossible, to control and
eliminate. In the safety community, we now call

phase and phase-to-ground. Before and after such barriers human nature or the human factor.

each test, determine that the voltage detector is

operating satisfactorily. The traditional methods of solving these problems

[] Do nor rely solely on proximity voltage  — creating another policy or having more training

detectors for the absence of voltage testing. will not work. Therefore, a new way of looking
at this issue needs to be developed. A good solution

to deal with this subject is demonstrated in the Swiss

Cheese Model (Figure 4).

If used, always follow that test with a direct-
contact test instrument to verify the absence of
voltage.

|:| Where the possibility of induced voltages This model uses successive layers of defense. It
or stored electrical energy exists, ground  acknowledges that humans get in a rush, may not
the phase conductor or circuit parts before

touching them. Where it could be reasonably
anticipated that the conductors or circuit
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Having a procedure with written steps to follow and
a form to fill out requires the person(s) performing

MAJORITY OF ALL ACCIDENTS ARE CAUSED BY THE BELOW ~ CHECK/ MARK BELOW WHERE APPROPRIATE
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that may result in injuries.

C. People forget, get distracted, get tired, and just
make mistakes. Figure 3: Sample JHA with Job Hazards and Risks Considered
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get along, forget, make mistakes, and take too
many risks. These are the holes in the Swiss cheese.
The layers of cheese show that a mistake may get
through on one layer but will be blocked by the next
layer. Each layer may represent a written policy, a
form to fill out, or a second person witnessing and
verifying each step with a check sheet.

CONCLUSION

Companies should develop better procedures and
forms, train personnel to understand them, and
then audit the work to assure they are being utilized.
Account for the human factor by implementing the
policies, procedures, and forms in such a way that
layers of safety are created, thereby significantly
reducing the risk and the injuries.

What is agreed upon in the safety community is
that we are on a journey. Knowledge of the ESP is
one thing; changing people to follow it is another.
The journey will take some time and require our
very best efforts.

Hazards

SUCCESSIVE LAYERS OF DEFENSES

Figure 4: For a catastrophic error to occur, the
holes need to align at each step in the process,
allowing all defenses to be defeated and resulting in
error. This would be unlikely.
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