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What is the North American Electrical Safety System?

Participants in the electrical industry have always had one common goal — the safe use
and installation of electrical products and systems. The North American Electrical Safety
System is comprised of three major components that are closely aligned to ensure safe
products and safe installations as shown below.

NEC
Installation
Codes

UL Product Review
Standards and and

Recognition Enforcement

Safe Products
and
Safe Installation

The installation code sets the minimum installation rules for electrical products and systems.
The product standards set the design, construction and safety related performance
requirements for electrical products to ensure compliance with the installation code.

Most installed electrical distribution and control equipment is listed under a third party
certification program. Inspection authorities rely on third party certification to ensure that
products meet the standards and the installation code. All the above components
combined form an effective electrical safety system.

What’s New - Installation Code?

The 2005 edition of the National Electrical Code® (NEC®), NFPA 70 was published in
September 2004, and became effective January 1, 2005, for those jurisdictions that
immediately adopt the new edition of the code. The latest version includes a new Article
409 entitled “Industrial Control Panels.” This article now provides equipment installers and
enforcement authorities with the minimum requirements to facilitate the safe installation
and inspection of industrial control panels.

Why Article 409?

Up until now, industrial control panels have been installed in accordance with general
requirements from several different sections of the code. With the increase in the use of
these products, there has been a significant increase in the misapplication of control panels
and the related equipment associated with their installation. NEC Article 409 provides a
dedicated list of requirements for the installer and electrical inspector to utilize to ensure
safety is not compromised, resulting in safer installations.
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Article 409 — What do | need to know?

The new Article 409 covers industrial control panels that are intended for general use and
that operate at a voltage of 600 Vac or less. In addition, this Article recognizes in Table
409.3 that industrial control panels may be constructed and installed for use in applications
covered by other Articles in the NEC, such as Article 440 for air-conditioning and refrigerating
equipment, Article 610 for cranes and hoists and Article 670 for industrial machinery.The
major feature of the new Article 409 is the requirement that an industrial control panel has
to be marked with a short circuit current rating (SCCR).

UL 508A, The Standard for Safety for Industrial Control Panels is referenced overall in the
Article for evaluating control panels and its Supplement SB is noted as being an approved
method for establishing the short circuit current rating of the panel.

How can a manufacturer obtain the needed SCCR for a given panel?
The manufacturer has three options:

1) Test each panel construction and record the construction in their Follow-up Procedure.
With the multitude of possible combinations, this option would require considerable
testing and maintenance on the control panel manufacturer’s file;

2) Purchase previously tested constructions from a major supplier of equipment that can
be tabulated in the control panel manufacturer’s procedure;

3) Apply the method described in UL 508A Supplement SB.

Product Standards — What is UL 508A Supplement SB?

The SB outlines one of the methods that can be used to determine the SCCRs of an
industrial control panel. There are three distinct steps to establishing the rating:

1) Establish the short circuit current rating of individual power circuit components (SB4.2).

2) Modify the available short circuit current within a portion of a circuit in the panel based
on current limiting devices that may be present in the feeder circuit (SB4.3).

3) Determine the overall short circuit current rating of the panel (SB4.4).

Each one of these steps is further detailed in its respective section of the SB.
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Summary

As mentioned before, the effective date for SCCR marking was January 1, 2005 for
those jurisdictions that immediately adopt the 2005 NEC. Inspectors and facilities
engineers in these jurisdictions will begin rejecting control panels that are not compliant
with these new requirements.

Previous editions of the NEC provided no guidance to the electrical inspector that would
ensure electrical safety for control panels. Some states introduced their own specific rules
to address the safe installation of panels. Article 409 now provides the minimum require-
ments to facilitate the safe installation and inspection of industrial control panels.

Local Implementation

State jurisdictions have adopted Code change at various times as illustrated by the chart
below. This information is provided simply as a possible indicator of each state’s willing-
ness to adopt new Code changes.

List of Current Code Version by State/Jurisdictions

Source National Fire Protection Association, One Stop Data Shop, Fire Analysis and
Research Division, Quincy, MA 02169-7471

To obtain current State level Code adoption information, please visit
www.us.squared.com/ul508a and select the link “Interactive NEC Code adoption map”
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Establish SCCR of Individual Power Circuit Components

Is the component
Listed or Recognized?

Yes

Is the component a
power transformer, reactor,
current transformer, dry-type capacitor,
resistor, varistor, voltmeter or “S”
contactor of a wye-delta
motor controller?

No

Is the component
provided with a SC rating either
marked on the component or on the
instructions provided with
the component?

No

Is component a load
controller, motor overload
relay or combination
motor controller?

No

Y

Use SC Rating
for component from |

Yes

No ——Ppi

Yes — P

Yes — P

(UL 508A SB4.2)

Note: Use for every power circuit component

Component cannot be used

under UL 508A. See UL 508A
Appendix B.

This component is not required

to have a SC rating.

Assign marked SC rating to

this component.

Tested rating can be used
if branch circuit protective
device that it was tested
with is provided as well.

Has it been tested for
a High Fault SC Rating with a branch
circuit protective device in
accordance with UL 5087

Yes —P»

No

Table SB4.1

Are there any other
components to
evaluate?

—— Yes

No —P»

Proceed to SB4.3
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Feeder Components that Limit the Short Circuit Current Available
(UL 508A SB4.3)

Does the power
transformer have a rating of not
more than 5kVA with a 120V maximum secondary
voltage and all of the components in the
secondary circuit have a SC Rating of
not less than 2kA?

Are there branch circuits
that are supplied by a power
transformer in the panel?

Yes

No

Is the power transformer rated
more than 5kVA but not more than 10kVA and of all of
the components in the secondary circuit have

Yes —Pp

The SC Rating of the
primary overcurrent
protective device can
be assigned to the line
side of the power
transformer circuit.

Yes — P

The SC Rating of the

primary overcurrent

protective device can

be assigned to the line

No a SC Rating of not less than 5kA? side of the power
transformer circuit.
No
The lowest SC Rating of the components in the secondary circuit is
assigned to the line side of the power transformer circuit.
< l

Are there branch
circuits that are supplied
by a Listed circuit breaker
marked “current limiting”
in the feeder circuit?

Do all of the components in the
branch circuit including all branch circuit
protective devices have a SC Rating not less than the
published let-through current of the
current limiting breaker?

Yes

No

Do all of the components in the
branch circuit except the branch circuit
protective devices have a SC Rating not less than
the published let-through current of the

Yes —Pp]

The SC Rating of the
feeder circuit breaker
shall be assigned to the
line side of the feeder
circuit breaker.

Yes — P

The smallest SC
Rating of any branch
circuit protective device
shall be assigned to
the line side of the

No current limiting breaker? feeder circuit breaker.
$
The smallest SC Rating of any branch circuit on the load side of the feeder
breaker shall be assigned to the line side of the feeder circuit breaker.
< [

Do all of the components in
the branch circuit including all branch
circuit protective devices have a SC Rating not less
than the published let-through current corresponding
to the specific fuse class employed
from Table SB4.2?

Are there branch
circuits that are supplied

by a Class CC, G, J, L RK1,
RK5 or T fuse in the
feeder circuit?

Yes

No

Do all of the components in
the branch circuit except the branch circuit
protective devices have a SC Rating not less than the
published let-through current corresponding
to the specific fuse class employed
from Table SB4.2?

No

\ 4

The SC smallest Rating of any branch circuit on the load side of the

Yes — ]

The SC Rating of the
feeder fuse shall

be assigned to the line

side of the feeder fuse.

Yes —

The SC smallest Rating
of any branch circuit
protective device shall
be assigned to the line
side of the feeder fuse.

feeder fuse shall be assigned to the line side of the feeder fuse.

>| Proceed to SB4.4.
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Determination of the overall short circuit current rating of the panel

(UL 508A SB4.4)

Is there a control circuit
overcurrent protective device that is
tapped from the load side of the
branch circuit protective
device?

Does the control panel consist
of a single branch circuit including
branch circuit protection within
the panel?

Yes —P»

Yes

The SC Rating of all power circuit components
and the control circuit overcurrent protective
device shall be compared with the SC Rating of
the branch circuit protective device.

The smallest SC Rating shall be assigned to the
line side of the branch circuit protective device.

No

v

The SC Rating of all power circuit components
shall be compared with the SC Rating of the branch
circuit protective device.

The smallest SC Rating shall be assigned to the
line side of the branch circuit protective device.

The smallest SC Rating of any power circuit

Does the control panel consist
of a single branch circuit without
branch circuit protection within
the panel?

No

Yes —p

components including any control circuit overcurrent
protective device shall be assigned to the line side
of the branch circuit protective device.

Does the control panel consist
of multiple branch circuits and
feeder components within
the panel?

Yes —P»

The SC Rating of the panel shall be the lowest of the following:

1) The lowest SC Rating of any branch circuit in accordance with SB4.4.1
that has not been modified by SB4.3.1-SB4.3.3

2) The modified SC Rating determined from SB4.3.1-SB4.3.3 for each branch
circuit supplied by the associated feeder component

3) The SC Rating of any feeder component not covered by 2 and any control

circuit protection connected to the feeder.

No
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