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SAFETY, AND




Foreword

The understanding of electrical system design has become
increasingly important not only to the electrical designer, but
to safety, plant and project engineers as well. With the advent
of the Occupational Safety and Health Act (OSHA), electrical
citations have accounted for the single most common safety
offender. Another factor which has caused plant and project
engineers to become more aware of electrical systems has been
high energy costs. Thus, to operate a plant efficiently, emphasis
must be placed on energy conservation measures which affect
electrical systems. Both safety and energy efficiency will be
covered in this text along with the practical application prob-
lems for an industrial electrical design.
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Reducing OSHA Reloted
Electrical Violotions

The Occupational Safety and Health Act (OSHA) has in-
corporated the National Electrical Code (NEC) into its stand-
ards. These OSHA standards were published in the 1974 Federal
Register and are periodically updated. Thus a violation of the
NEC is a violation of OSHA. In 1975 violations of the National
Electrical Code were the most common violations of OSHA.
Electrical violations were also number one in terms of penalties
levied, with total assessments of almost $500,000.

As of the writing of this text, OSHA has adopted only the
1971 NEC specifications, even though 1978 NEC specifications
are presently being used in industry. This has caused consider-
able confusion in industry. There is also confusion as to the
degree of upgrading required as a result of modifications to an
existing facility.

The material presented in this chapter has been adapted
with permission from Maintenance Engineering, Cleworth Pub-
lishing Co., Inc., Cos Cob, Connecticut,"%*%*
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OSHA: — RECOGNIZE AND CORRECT
ELECTRICAL VIOLATIONS

Whether a plant’s electrical system is only four years old
and built in compliance with the 1968 NEC or if it is 35 years
old and built in compliance with the 1937 NEC standards, cer-
tain areas must be up-dated to conform with the 1971 NEC
specifications.

e Grounding of circuits, systems, tools, and portable
equipment is now mandatory.

e “Temporary” hookups and installations must be elim-
inated as soon as possible. Make them by-the-book.

e Live parts of tools and electrical equipment must be
properly guarded so they present no danger.

e Identify electrical equipment as to voltage rating and
purpose. This not only warns unauthorized personnel to beware,
but it also simplifies emergency repairs.

e Use flexible cords only for specific, temporary purposes.
Never run them under work bins, across aisles or through any
other place where they may likely get shorted out.

e Make sure electrical equipment used in a hazardous area
is designed specifically for that purpose. Check especially the
wiring, grounding, guarding, proper receptacles and plugs, drain-
age, and sealing methods.

e Modify any installation that might put an employee into
danger.

OSHA’s final interpretation of what is dangerous and in
violation and what is acceptable depends greatly upon the indi-
vidual inspector who does a “walk-around” in the plant. Even
if the equipment and wiring are UL-listed, he may not like a
particular installation and issue a citation anyway. Since there
is a disagreement on some of the interpretations of the NEC, it
might be valuable to subscribe to the B. N. A. Reporter. Pub-
lished by the Bureau of National Affairs, Washington, D.C., this
loose-leaf publication gives a weekly summary of any event (an
appeal of a citation, change in interpretation by OSHA, lists of
fines, etc.). This keeps a plant engineer or safety director up-to-
date on the law and can perhaps save a fine.
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Reducing OSHA Related Electrical Violations
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DEGREE OF COMPLIANCE CAN VARY

An in-plant inspection should be done before an OSHA
inspection is made.

When an electrical inspector is appointed by the plant engi-
neer to check out the facility for possible violations, it must be
kept in mind that OSHA does not require the same degree of
compliance with every type of electrical installation. The in-
spector must realize there is no intent by OSHA to force a plant
to rip out any old installations just to up-date them. The pur-
pose is electrical safety. Of course, all systems must comply with
the previously mentioned retroactive regulations.

e Existing installations that are in-place before March 15,
1972 can use replacement devices of the same type being pres-
ently used, unless specifically prohibited by the code. Extend-
ing branch circuits, shifting equipment within a plant, and
replacing wiring plugs and receptacles are minor modifications
that are included under this category. Some of the replacement
devices may not even carry a UL-label anymore, but are still
permitted in this application.

e Major modifications, repairs, and rehabilitations such as
tearing down a wall, adding a new wing, or running a new power
supply into a plant must follow the 1971 NEC.

e Job site wiring, both temporary and permanent, must
conform to pertinent sections of the new NEC. A federal inspec-
tor will most likely put emphasis on the grounding requirements.

e New electrical work, of course, follows the latest code.

Keeping the above requirements in mind as an electrical
inspection is made, may make it possible to save unneeded pur-
chases of equipment by properly defining what kind of instal-
lation is being dealt with. But also remember, any installation
that is in any way hazardous must be changed. If in doubt, bring
it up to the newest NEC standards.

USE THE BEST ELECTRICAL INSPECTOR

Only someone thoroughly familiar with the NEC and cap-
able of using electrical test equipment can hope to do a proper
check for electrical compliance. But, even so, years of living
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with the same electrical violations can sometimes go unnoticed
by the men who work around and on them. A large maintenance
department has the luxury of bringing a technician in from
another area; a small department must encourage their inspector
to examine their facility in a “fresh light.”

This “new-man’ approach is similar to a real OSHA inspec-
tion, and it can lead to some startling discoveries. Maybe the
storage of fuel or chemicals into a new area has changed the
Hazardous Location classification from a Class II to a Class 1.
Or maybe the relocation of the welding crew’s equipment has
changed the classification of an area. This is the sort of thing
more easily picked up by this fresh approach. A check must be
made on all fittings, wiring methods, enclosures, and equipment
to be sure that they comply.

The scope of the electrical check-out takes the greater part
of an inspection. Personnel interviewed at one plant spent about
300 hours just interpreting the rules and establishing electrical
check lists. In addition, local and state codes must be checked
to be sure you are meeting their requirements. (Comply with
OSHA if they are different in any way.)

DECIDE IF THE INSTALLATION IS ACCEPTABLE

“Approved” means acceptable to the authority enforcing
the code, the representative of the Department of Labor. It
meets his requirements only if:

e It has been certified, listed, labelled, or otherwise deter-
mined to be safe by Underwriters’ Laboratories, Inc., Factory
Mutual Engineering Corporation, or another nationally recog-
nized testing body.

This means the purchasing department can prevent com-
pliance headaches later on by specifying tested products from
the start.

e Equipment that is not checked out by a nationally-
recognized testing laboratory is determined to be safe if it has
been inspected by another federal agency, or by the state, local,
or municipal authority responsible for enforcing the safety pro-
visions of the NEC.
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All high voltage switchgear, and most low voltage switch-
gear, switchboards, and motor control equipment is not in-
spected by UL or Factory Mutual.

e Custom-made equipment is determined to be .safe for
its intended use on the basis of the manufacturer’s test data.
The employer must keep this information available for inspec-
tion by any representative of the Department of Labor.

The company’s design engineer has ultimate responsibility
for OSHA compliance of the equipment he specifies. All high
voltage switchgear, most low voltage switchgear, and related
equipment are assembled for a particular job, placing them in
the “‘custom-made” category of OSHA. Some low voltage sec-
tions can be UL-listed for specific requirements, but if a non-
listed part is contained within the system, the label is generally
withheld. The data that is needed from the manufacturer relates
to construction, tests and safety provisions of this custom
equipment.

COMPILE ELECTRICAL CHECK LISTS

Once it has been determined that the general physical lay-
out of the plant is safe from the most common (and easily
abated violations) it is necessary to check out NEC compliance
(Table 1-2).

Make sure all electrical equipment is properly mounted—
firmly with no wooden plugs driven into holes in masonry, con-
crete or similar materials. The mechanical execution of all work
must be neat and by-the-book. Any temporary wiring situation
that has lasted years must be eliminated. Answer check list ques-
tions either yes (out of compliance) or no (in compliance). If a
doubt exists in your mind, use the more specific check lists for
overcurrent devices, transformers, grounding, wiring, etc. If a
doubt still exists, mark it out-of-compliance and check it out
later.

The electrical check list that is developed for the plant
should be a personalized tool. The value of the list is increased
if the plant’s foreman and technicians review them from time-
to-time (the same as they do for a preventive maintenance job)
to make sure the plant remains in compliance.
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