
Why this is important

Safety errors with low voltage equipment can be just as lethal as safety errors
with any other equipment. Low voltage does not mean harmless voltage.

Definitions

Low voltage: The definition varies, depending on the frame of reference. The
NEC does not define it. For power distribution on the load side, low voltage is
generally 600V or less. For control systems on the load side, low voltage is 50V
or below.

Automated Control System: Any system that monitors and controls processes or
equipment. Examples include energy management systems that control HVAC in
commercial buildings, programmable logic controllers that control manufacturing
processes, and switchgear that controls load side power distribution.

ESD: Electrostatic discharge—basically static electricity—is a major concern for
electronics. In some cases, you will need to wear ESD protective devices such as
grounding straps to protect the equipment you are working with.

I/O Board or Module: With their input and output terminals, these are the inter-
face between field devices and the control system.

Energy facts

Control systems typically operate at multiple voltages, often within the same
enclosure or equipment skid. From input power of 480AC or 120VAC, the power
supplies in a single enclosure or skid may have outputs that include 480VAC,
120VAC, 48VDC, 24VDC, 10VDC, and 3VDC.

At facilities having large DC power plants (telecommunications in particular) con-
trollers will typically operate on 48VDC. This is usually distributed power.

Controllers usually have voltages from external sources terminated on I/O boards.
Even if you shut down the controller, it may have hot terminals.

Electricity isn’t the only energy source in a control system. Pneumatic controls
will often have low-pressure input air (22 psi) in the controller. Transducers adjust
the output air pressure to position dampers, valves and other devices. A control
system may also have process piping run to it, with the attendant dangers inherent
in various chemicals, pressures, and temperatures.

Protecting yourself

Working in energized equipment is never a one-person job.

Determine how the control system will respond to your work. For example, will
interrupting a control point initiate an event that will shut down the air condition-
ing system, start the engine generators, or turn on all of the outside lighting?
Check the drawings and discuss the scope of work with someone who is familiar
with the operation of the controller before commencing work.

Identify all sources of energy before commencing work by using the controller
drawings and walking down the system.

In some circumstances you may be unable to power down a controller and all of
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Review and Discussion

What is an automated control
system?

What are some energy sources
you may encounter in a control
system?

If a controller is dark—none of its
lights are on—does that mean all
of its terminals are dead?

In terms of safety, does matter
what the control system actually
does? Why or why not?

What should you identify before
working on a control system, and
how should you do that?

Why is it important to review the
drawings of a control system?
What is a good resource for
detailed operational information?

What equipment do you need to
work on an energized controller?

Will a grounding wrist strap pro-
tect you from shock? Why or why
not?

How should you check for DC
power? Why can’t you check for
DC by going line to ground with
your meter?

What should you do if you acci-
dentally short a conductor? Why?
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its I/O. This means you will be exposed to energy sources while working on
the system. Use insulated tools and PPE when working in energized panels.

Do not assume you will be safe from shock because you are wearing ESD
equipment or touching a grounded panel or frame. Kirchoff’s Law states that
electricity will follow all paths presented to it and will divide proportionately
among the resistances.

Do not assume any voltage is too low to hurt you. Shock from energized low
voltage equipment usually causes secondary reactions such as suddenly stand-
ing upright—and in a small space that can produce injury. Also, you can blast
a couple of inches of steel from a screwdriver by shorting it across a 12VDC
source and ground.

Check for voltage on each conductor before removing it from a terminal strip.
DC power is often not referenced to ground, so you may not see voltage if you
check by connecting your meter line to ground.

Never remove energized conductors from a terminal strip—de-energize them,
first. You may need to isolate several circuits to do this.

If you accidentally short an energized conductor, report the incident to your
foreman immediately. If you think it is wiser to not report it, think again. If the
result is a process interruption or personal injury, reconstructing the chain of
events back to the originating incident is often mandatory and rarely difficult.
It’s better to report the incident and resolve it than to let it go and create a
tragedy.
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