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Cast

in the order of appearance:

Andy ... Reliability Manager of Electrical Power System
(recently hired by Brian)

........................................................................ Regional Vice President
(head person for Smith Industries plant)
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Chuck Baker is the President of PowerPro 360,
a company offering power system reliability
assessment and reliability maintenance pro-
grams for Industrial and commercial organiza-
tions. Chuck entered the world of Substation
and Power System Maintenance 36 years ago
and has spent the majority of that career on the
operations side of power and distribution sys-
tem maintenance and the development of
power system maintenance programs.
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Welcome back and thank you again for
continuing to follow the introduction
and implementation of the reliability

centered maintenance program on the

Smith Factory Power System. It's been

a tough process, but | am receiving
great support and cooperation and | am
happy with the progress.

If you recall, a key portion of our
foundation power system maintenance
strategy is the Arc Flash Study. In the
last discussion we had, | said that |
would be covering this key component in
this edition.
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Let me give you a little detail on why we are doing this so quickly after my arrival.

1) It is legally required by NEC and OSHA. OSHA is addressing arc flash hazards
with required estimations for incident energy. This regulation gives strength
to citations and essentially requires an arc flash study be performed.

The Standard for Electrical Safety in the Workplace, NFPA 70E, states in
Article 130.5 that an arc flash study needs to be reviewed every five years or
whenever there is a significant change in the electrical system. The five-year
interval is a straightforward requirement... and we are not compliant.

2) There are documented instances where OSHA has levied significant fines for
non-compliance with arc flash label requirements.

3) It is the responsible and safe thing to do for employees and contractor safety.

4) It could potentially help avoid unnecessary down time of the distribution

system due to design issues.

The other key factor is the incredible
information that will be gathered from
the arc flash study. | have purchased
an asset management program that
will take all information from our
electrical equipment, from nameplate
to service schedule to evaluation of all

inspection reports and testing results.
| am going to use the data gathered
as a part of the study and load it into
this new program.

Let me walk you through what is and
has taken place with our study.
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The Arc Flash Process

Let me relay the information that
was provided by the PE who was
performing our Study. He has many
years of experience and | think this
will help you to understand the
process.

A full Arc Flash Study (which is

what we require) is a power system
analysis of an electrical distribution
system for our facility, which consists

of a sequenced series of studies
including available fault current
calculations, equipment withstand/
interrupt rating evaluation, protective
device coordination study, and finally
an arch flash hazard assessment
that incorporates all the information,
findings, and adjustments acquired
from the previously listed studies.

The process to perform an Arc Flash
study begins with the proposal
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process. In order to estimate the
effort and cost involved in performing
an Arc Flash Study, the number

of busses in a system must be
determined. This is sometimes also
referred to as the number of nodes in
a system. These nodes can either be
calculated nodes or non-calculated
nodes. A bus or a node is simply a
piece of equipment in a distribution
system, especially one that might

be worked on while energized, such
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as switchboards, panelboards,
disconnects, starters, etc. Calculated
nodes are nodes that a fault current
calculation will need to be performed
for, while non-calculated nodes will
not (likely) require a calculation, but
still will need an Arc Flash Label.

In addition to the number of buses or
nodes, the number of (independent)
power sources needs to be determined
and identified in the system. These
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are items such as utility grid ties,
generators, PV solar arrays, UPS or
battery systems, etc. Finally, large
motors (over 50 hp) will also need
to be identified and quantified for

a given system. Once this has all
been determined, an estimate can
be prepared for the effort and cost
involved with the study.

Once the notice to proceed has been
given, the first step in the process
involves information gathering.

This effort includes getting all
information on all equipment such as
manufacturer and model numbers.

It also includes getting all information
on each individual breaker, which again
includes manufacturer and model
along with all trip settings, if applicable.
The size and length of all feeder
circuits must be obtained as all this
information will be used to accurately
model the distribution system.

Finally, information must be obtained
about the utility service connection

by contacting and obtaining available
fault current information at the service
entrance location from the utility service
representative. Detailed information
must be obtained about other
independent energy sources such as
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standalone generators, solar sources,
or other alternative energy sources.

This information is now used to
construct a detailed model of the
distribution system utilizing one of
several software packages such as
SKM or ETAP. In this model each
piece of gear, source, and breaker are
entered and modeled using the data
and information obtained. If there are
multiple sources, the model may need
to be created for each scenario to
ensure that the worst-case scenario
is identified and used in the study. We
had an earlier version of a software
package and have upgraded to the
latest version. In the specification |
specified the software we require.

Once the models are complete,

the first study that is performed

is the fault current analysis. This

is done using the functionality of

the modeling software and it is run
for each scenario to determine the
worst-case available fault current at
each location or bus or node in the
system. The equipment evaluation
study is done in conjunction with the
available fault current analysis to
ensure that each protective device in
the distribution system is adequately



Potential Issues or Problems

There are several issues or problems
that may be discovered or identified
during these types of studies. Some
of these issues may include:

1) Insufficient interrupt capability
of existing equipment in the
presence of the available fault
current calculated during the
study. This is an extremely
dangerous finding in that it

indicates that if a fault condition

is encountered, the existing gear
may not be able to clear the fault
or de-energize the circuit which
could result in the injury or death of
personnel, and/or serious damage
of equipment.

2) Improper coordination of

overcurrent protection devices.
This is a problem in that if an
overload condition is encountered,
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there is the potential for a breaker
upstream to trip before the more
localized breaker trips. This
increases the impact scope in the
distribution system, which usually
increases the impact area of a
process.

3) Improper breaker coordination
accounting for inrush current in
large transformers. In the device
coordination study, the damage
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curves and inrush current for
each transformer are included in
the trip curve analysis for each
feeder. If the breaker settings are
not set correctly in relation to the
transformer characteristics, inrush
conditions could cause nuisance
tripping. In addition, if transformer
damage curves lie inside the trip
ratings of related breakers, the
transformer could incur damage
under certain conditions.

4) Danger to employees working on

energized equipment. If there

are no labels (or there are incorrect
labels) and an employee
experiences an arc flash without
having on the appropriate PPE,
then serious injury or death could
occur. This is an enormous legal
exposure to the owner as they can
be liable if the proper and correct
information is not made available
to the employee.

5) Code Issues and Safety Issues.

Inherent to the studies performed,
a code and safety inspections are
also conducted, and items notices
will be listed for the owner with
recommendations to bring this
issue into compliance.



96

Because it has been many years since
the last one was performed on this
plant, this has been a thorough study
with many problems — some potentially
fatal — discovered. The vast data on
equipment that was generated has been
logged into our maintenance program.

The National Fire Protection
Association (NFPA) details how to
comply with the Occupational Safety
and Health Administration's (OSHA)

regulation, 29 CFR 1910.333(a),
through the NFPA 70E standard.

According to the NFPA 70E standard,
there are six primary responsibilities
that facilities must meet, and these
include:

1. Training for employees. We have
completed the first round by
contracting a training program

vendor and have this training
scheduled to repeat as per
regulations.

2. Written safety program in place that
is actionable.

3. Personal Protective Equipment
(PPE) available for employees has
been purchased, distributed and
they have been trained on utilizing
this equipment.

4. Insulated tools.

5. Arc flash hazard degree
calculations.

6. Properly labeled equipment.
Arc flash labeling is the responsibility of

Smith Industries, not the manufacturer
or installer of the equipment. Labeling
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is required for any piece of electrical
equipment that may need examination,
adjustment, service or maintenance
while energized, creating the potential
for an arc flash incident to occur.

With the information generated from
this entire process, Brian relayed to the
Executive Management Team what
we had completed, why we needed

to do this and had a nice overview of
the key points. From that meeting we
found out that three quarters of the
Smith Industry Plants were in fact out
of compliance. With the realization
that this could take a person’s life, the
remaining plants initiated their updated
study in very short order.

So it is done, we are good for
another five years unless we make
a significant change in our power
distribution study.
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