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The Principles of In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
» Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market » Keep people out
* Contain simple (simplified) language * Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

Notice IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for his particular need. Existence of such Standards and Publications
shall not in any respect preclude any member or nonmember of IPC from manufacturing or sell-
ing products not conforming to such Standards and Publication, nor shall the existence of such
Standards and Publications preclude their voluntary use by those other than IPC members,
whether the standard is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their
adoption may involve patents on articles, materials, or processes. By such action, IPC does
not assume any liability to any patent owner, nor do they assume any obligation whatever to
parties adopting the Recommended Standard or Publication. Users are also wholly responsible
for protecting themselves against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Executive Committee (TAEC) that the use and
Statement on implementation of IPC publications is voluntary and is part of a relationship entered into by
Specification customer and supplier. When an IPC standard/guideline is updated and a new revision is pub-
Revision Change lished, it is the opinion of the TAEC that the use of the new revision as part of an existing
relationship is not automatic unless required by the contract. The TAEC recommends the use
of the lastest revision. Adopted October 6. 1998
Why is there Your purchase of this document contributes to the ongoing development of new and updated
a charge for industry standards. Standards allow manufacturers, customers, and suppliers to understand one
this standard? another better. Standards allow manufacturers greater efficiencies when they can set up their

processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the
standards development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and
participates in committee activities, typesets and circulates document drafts, and follows all
necessary procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
why not take advantage of this and the many other benefits of IPC membership as well? For
more information on membership in IPC, please visit www.ipc.org or call 847/790-5372.

Thank you for your continued support.
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Voluntary Safety Standard for Electrically
Heated Process Equipment

1 SCOPE

This voluntary standard establishes minimum requirements
for the design, installation, operation and maintenance of
electrically heated process equipment in order to minimize
electrical hazards and prevent fires that may occur in com-
bustible tanks, tank liners and drying equipment. It is
intended to cover both liquid and gas (e.g., air) process
heaters used in the manufacture of printed wiring boards
(PWBs) and printed wiring assemblies (PWAs). Minimum
requirements are indicated by the use of the term “‘shall.”

Please note: This standard does not purport to address all
safety issues associated with its use. Users should establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior to standard’s
use.

2 REFERENCE DOCUMENTS

2.1 This Standard is intended to be compliant with the
following regulations and codes:

29 CFR 1910 Subpart S-Electrical
ANSI C2-1997 National Electrical Safety Code

NFPA 70 National Electrical Code, Article 427 of National
Electric Code

NFPA 79 National Fire Prevention Association

UL 499 Electric Heating Appliances

CSA C22.2 No. 88-1958 Industrial Heating Equipment

CEmark
3 GENERAL APPLICATION AND USE

3.1 Electric immersion heaters are generally used to heat
aqueous or semi-aqueous solutions. They are not recom-
mended for use with flammable solutions and shall not be
used with class 1 or 2 flammable liquids.

3.2 Users shall verify with equipment and/or heater
manufacturer and chemical supplier(s) that heater sheath
material is compatible with the intended solution before
installation and use. If user changes chemical composition,
user shall ensure that heater sheath material is compatible
with the new solution by checking with equipment and/or
heater manufacturer.

3.3 Electric immersion heaters may ignite combustible
tanks or liners. To prevent ignition, heating elements shall
be securely mounted in a manner that prohibits direct con-
tact with the tank or tank liner. Heating elements shall be
located at least 25 mm [0.984 in] from the tank bottom and
sidewalls or minimum distance recommended by manufac-
turer.

3.4 Electric heating elements, used in both liquid and gas
process heating applications, shall be equipped with appro-
priate and adequate supports to prevent contact with com-
bustible surfaces as a result of heating element deflection
or sag due to use.

3.5 Electric immersion heaters shall be protected from
physical damage. They shall be shielded or located to pre-
vent physical damage from contact with other items enter-
ing tanks such as anodes, cathodes, racks, product, concen-
trated chemicals, and/or electrically charged components.
Protection shall be accomplished by proper placement or
appropriate guarding.

3.6 Heater elements shall be allowed to cool before they
are removed from equipment for service or replacement.

3.7 Tanks shall not be drained until heater element has
cooled.

3.8 Electric heating devices shall be built and tested to
comply with a nationally recognized independent testing
laboratory specification, Underwriters Laboratories (UL)
and Factory Mutual (FM), for their intended application.

4 DESIGN AND INSTALLATION REQUIREMENTS

Electrically heated process equipment shall comply with
the following design and installation requirements:

4.1 Control Circuit Design

4.1.1 A corrosion-resistant temperature-sensing element,
such as a thermocouple, thermistor, or resistance thermal
device (RTD), shall be used in conjunction with a
temperature-indicating controller (see 4.1.2). The use of a
thermostat with set point indication is also permitted. All
sensing elements shall be compatible with the environment
in which they are used (i.e., bath chemistry, fumes, or
vapors) or be housed in a chemically compatible thermow-
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