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1. GENERAL:

SCOPE: The following standards apply to electric heating elements

used on industrial equipment and operated from line voltage, 480
VAC,

APPLICATION: If the aggregate power required for the elements is
2300 VA (5 amperes at 460 VAC) or more, they may be operated
directly from the 480 VAC line provided the elements, enclosures,
and wiring comply with this standard. When the total power required
is less than 2300 VA, elements should be operated at 120 VAC and the

current obtained from the control transformer which supplies other
control devices on the equipment.

2. | REFERENCE STANDARDS: Whenever a specific standard is mentioned in this

| Standard, it is understood it will be the latest revision thereof unless
| otherwise specified.

2.1 |

FORD MOTOR COMPANY:
Manufacturing Standards

ES20, "Disconnects and Operating Mechanisms"
EX1, "Electrical Standard For Mass Production Equipment"

Safety Technical Bulletins

Number 100, "Energy Control and Power Lockout Procedures"

Number 123, “"Energy Control/Power Lockout Machinery and Equipment
Identification Guidelines"

INDUSTRY STANDARDS:

ISO 3864, "Safety Colours and Safety Signs"

UL 1030, "Sheathed Heating Elements"

NEMA 250, "Enclosures For Electrical Equipment (1000 Volts
Maximum)"

3. REQUIREMENTS FOR ELEMENTS:
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The current carrying conductor of the element shall be embedded
inside, and insulated from, a grounded metal sheath. Elements shall
be UL Listed to the UL 1030 standard, or other appropriate UL and
CSA standards for the type involved.

Terminals on the element shall be rigid, self-supporting, and
have phase-to-phase, and phase-to-ground insulation for 600 VAC.
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3.3 TERMINAL ENCLOSURES:

331 Terminals on individual elements used for immersion heating,

platen heating, etc., shall be enclosed in a terminal box
preferably attached as an integral part of the element.
Threaded openings in trade sizes of 1/2 inch and larger shall
be provided in the box for conduit or fittings. Enclosures
shall be rated Type 12 or Type 13 in accordance with NEMA 250.

On multiple element installations, such as ovens and furnaces
where terminals are enclosed inside a trough or duct,
insulating barriers shall be installed around and over the
terminals to prevent accidental contact by personnel or
grounding of live parts to the metal enclosure. If plug and
Jjack quick disconnect assemblies are used on multiple

installations, they shall be approved by the specifying
activity.

3.3.3 All terminal enclosures shall be grounded to the industrial

equipment by means of bolts, threads, copper strap, or other
approved means.

4, SERIES OPERATION:

Heating elements rated 230 VAC may be connected in series on 480
VAC if approved for such use by the element manufacturer. If
elements are so connected, all lines of the 480 VAC conductors shall
terminate in the same enclosure. The series connections between
elements may be made in the same enclosure or in one which meets the
requirements of section 3.3 above and located, if necessary, at
opposite ends of the elements.

Changes from series to parallel connections, or complete isolation
of elements to accomplish changes in temperature output shall be
made by means of electromechanical or solid-state contactors. If
solid-state contactors are used, there shall be an electromechanical
contactor in series to open all the power conductors in accordance
with Standard EX1, section 6. One electromechanical contactor may be
used ahead of more than one solid-state contactor on equipment
having multiple temperature control zones.
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