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critical load? Will a new load exceed the
system’s rating?

In today’s environment, business managers
are faced with budget challenges. Reduced
funds must be allocated among OSHAmandated requirements, reliability needs,
limited capital activities and routine maintenance.
Complicating these conditions, their companies are losing critical personnel due to
downsizing or retiring: those remaining have
heavier work loads and little time to gain
experience needed to fill the gap. And these
individuals are left with even less time to
find or verify information about the equipment under their care. Without up-to-date
and proper drawing documentation, time and
money is lost.
As an example, throughout the life of an
electrical motor control center, loads are
added, changed or removed. What happens
if records are incomplete? Inspections can
deal with the obvious, but what about the
unknowns? Is the company’s file copy of
the single-line drawings current for all the
loads? Did the available arc flash energy
change? Will shutting down a panel affect a

How about safety? Compliance with OSHA
and NFPA 70E safety guidelines, concerning work on or within electrical equipment,
and questionable documentation may challenge a staff unfamiliar with necessary procedures. The unknowns can injure personnel and damage equipment.
In a perfect world all information for these
electrical devices would be in electronic and
limited paper formats, and always up-todate. The reality is that vital documentation
is rarely complete. What solutions are there
to weather the near-term dilemma and be
ready for the future?
A cost-effective option is to use the resources of either a dedicated multidisciplined company team and/or a third
party resource to evaluate drawing and
equipment documentation. The team should
use a systematic approach of reviews and
recommendation-based safety, reliability,
and then general information by performing

Disclaimer
Cornerstone Electrical Consultants, Inc. does not and cannot know all the facts of your particular situation, and, as such, the information provided
herein is not intended to create any express or implied warranty to the reader. The content of the newsletter is for informational purposes only, and
the reader’s adoption and/or application of information provided herein is performed strictly at the reader’s own risk. Cornerstone Electrical Consultants, Inc.’s clients and friends should conduct an independent investigation of the facts for their particular situation and exercise their own
judgment as to the appropriate solution based upon the results thereof.
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an audit of comparing the documents with
equipment in the field.

like AutoDesk. Quick changes to singleline drawings, P&ID’s, Block Diagrams, etc.
can be accomplished and stored in a central
data system for access to any personnel at
any time.

Potential OSHA, NEC, or NFPA 70E safety
concerns should be noted and addressed
first. NFPA 70-2012 Article 205.2 states:
“A single-line diagram, where provided for
the electrical system, shall be maintained in
a legible condition and shall be kept current.” Without a readable and up-to-date
drawing showing all the loads and sources, a
proper lockout might not be possible and a
calculation for arc flash cannot be performed.
Another area of electrical safety concern
deals with grounding and bonding. NFPA
70E-2012 Article 205.6 states: “Equipment,
raceway, cable tray, and enclosure bonding
and grounding shall be maintained to ensure
electrical continuity.” What is your present
grounding maintenance assurance plan to
minimize electrical shocks? An important
part of any good plan should include drawings identifying and labeling each ground
rod to be tested. When you are dealing with
Step-Potential shocks, a 90% testing compliance might leave someone critically injured by that 10% untested.
The next step is to update the drawings.
However many companies use raster images
because expensive programs are not required to read raster-based images. The lack
of CAD files is common with older facilities
or new projects where the CAD files were
not supplied by the vendors or engineering
firms. These types of drawings are harder to
correct or update, leaving “red-line” drawings in an engineer’s office or craft’s filing
cabinet. Good luck trying to find the drawing in the middle of a crisis on a holiday
night.
The conversion of raster images to CAD is
made easier today by software companies

With the use of a SCADA control and monitoring system within a switchgear center,
these computer based devices can provide
quick and current access of drawings or
equipment manuals.
An assessment report will identify and prioritize all items. Working with key facility
personnel, the review team can develop a
correction plan. With a structured, proactive
plan implemented, safety and reliability will
improve, as well as the outcome of a safety
audit. In addition, a well developed and executed plan could be more cost effective
than a piecemealed or continuously interrupted plan.
The benefits of the review and updates of a
facility’s drawings and other documentation
should not end here. New projects and system modifications should include a means
through the Management of Change to ensure that the new equipment is properly recorded AND all the existing drawings are
updated. Lessons learned and review of updated drawings should be integrated into the
MOC process.
The most indispensable tool as part of your
safety and reliability improvement plan very
well may be the process used to manage
your drawings.
Another valuable tool for any CAD activity
is a standard for drawing layout and documentation. Without a standard, individuals
within the owner’s company will use their
personal preferences for drawings leading to
confusion and inconsistencies. Additional
problems arise when third parties apply their
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own drawing standards to the owner’s drawings. Cornerstone’s staff has provided
comments and recommendations to existing
or missing owner’s standards founded on a
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broad based industrial standards and owners’ preference.
See attached flyer below for service information.
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