
M
anufacturers of electrical equipment have become accus

tomed to the idea that safety approvals are necessary, or

at least desirable, for their products. Fortunately, aware

ness of the severe hazards associated with electrical

equipment and the need to meet product safety standards is on

the rise. This increased awareness is the result not only of federal

enforcement and penalties for noncompliance, but also of the

increasingly damaging lawsuits brought against equipment man

ufacturers and distributors. This article explores the regulatory

background and current trends that establish the importance of

obtaining product safety compliance approvals. We will also dis

cuss the fundamentals of product safety requirements and review

the specific standards applying to manufacturers of Information

Technology Equipment ITE, namely UL 1950 and GSA 950.

These internationally harmonized U.S. and Canadian standards

for ITE are based on lEG 950.

Reasons for Compliance

Aside from manufacturers' ethical responsibility to produce safe

equipment, there are several other important reasons for design

ing for compliance with product safety standards. Most obvious

among these are the concerns of customers, who generally will

prefer a product that has been proven safe to one that has not. In

fact, it is becoming increasingly common for customers to specify

product safety approval as a condition for the purchase of many

types of products. Other critical incentives include the criminal

and civil penalties that may result from noncompliance.

Legal Requirements

In the United States, failure to have products listed by a Nationally

Recognized Testing Laboratory NRTL constitutes a violation of

the law. Criminal and civil violations of law are defined as those

activities which violate statutes of either state or federal codes. On

the federal level, the regulations promulgated by the Occupational

Safety and Health Administration OSHA most directly affect

equipment makers. OSHA was created by Congress in 1970 to

police the workplace; it has exclusive jurisdiction over the protec

tion of the health and safety of workers wherever they may work

in private industry, in private schools, on farms, etc.. In 1981, the

agency adopted regulations requiring all equipment utilizing elec

tricity to be listed. OSHA Regulations Section 19 10.399 states that

"electronic equipment is acceptable ... if it is ... listed ... by a

Nationally Recognized Testing Laboratory." Use of equipment in

the workplace that is not "acceptable" is a violation of federal law

and subjects the responsible party to a broad range of penalties.

OSHA maintains a list of all NRTLs.

In Canada there is no equivalent to OSHA, but nearly all gov

ernment bodies require equipment to be safety-certified by a

Certification Organization GO accredited by the Standards

Council of Canada SCC. Several U.S. NRTLs have attained dual

accreditation and can offer product manufacturers U.S. and

Canadian safety-approval marks. Penalties include fines, recalls,

and/or imprisonment.

OSHA Penalties

OSHA's early enforcement activities served notice that failure to

comply with its regulations would result in costly fines. With the

Occupational Health and Safety Act of 1970, maximum penalties

were set at $1,000 for violation of health and safety laws and

$10,000 for willful violations. Although the penalties assessed dur

ing the early days of OSHA enforcement were rather lenient, sub

sequent increases in maximuin penalties and more intense scruti

fly by OSHA field inspectors have led to a tremendous increase in

levied fines. As a direct result of congressional efforts to balance

the federal budget, the maximum penalties were increased seven

fold, to $7,000 for health and safety violations and $70,000 for

willful or repeat violations, effective March 1, 1991. The minimum

penalty for willful violations was also increased, to $5,000. In addi

tion, OSHA's "egregious case" policy, which allows inspectors to

assess fines for each and every violation, has led to fewer but more

intensely focused inspections and resulted in numerous fines

exceeding $t million. A statistical look at OSHA's enforcement

activities between 1985 and 1990 shows an enormous increase in

total assessed, from less than $10 million to nearly $70 million.

With the raising of maximum fines, the 1990 figure of $66.6 mil

lion skyrocketed to an astounding $96 million in fiscal 1993.

Being Sued: Violations of Civil Provisions

Whereas in criminal and civil violations the government prose

cutes a defendant, in civil matters a private party, known as the

plaintiff, sues the defending party, the defendant. The defendant is

usually a manufacturer or distributor. Although violation of laws

is punishable by imprisonment, remedies awarded through litiga

tion are usually limited to monetary damages.

In recent years, industry has become increasingly concerned

about litigation. It seems that everyone is being sued, and the awards

have become astronomical. Today the average award for a product

liability suit is over $1.5 million. Suing has become big business.
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Safety Approvals: The Best Defense

Getting a listing or certification can help companies avoid crimi

nal, civil, and private actions. In government cases, listing or cer

tification bars prosecution if such listing or certification is what

the law requires. In private litigation, having such approval may

also make a critical difference. In most actions, the injured person

will have the burden of proving that a product had either a man

ufacturing or a design defect. Manufacturing defects can be diffi

cult to prove, since the product itself may have been destroyed by

the same event that caused the injury; therefore, many cases turn

on the existence of design defects. Showing that a product met

federal or state standards can be persuasive evidence that there was

no inadequacy in the product safety design, at least as to shock,

fire, energy, or mechanical hazards.

Failure to have approval, however, can act as a "plaintiff's

sword." If a plaintiff's attorney can 1 point to an existing federal,

provincial, or state standard; 2 show that the product did not

meet that standard; and 3 prove that lack of compliance caused

injury, the argument will not be over whether the defendant was

negligent, but only over how much he or she will have to pay. A

case in which a person is injured because of a product's failure to

meet a standard prescribed by law is a plaintiff lawyer's dream.

Conversely, where the manufacturer has obtained approval

and has been diligent in factory follow-up inspections, the plain

tiff will have a much more difficult case to make. Here, he or she

will have to show either that the product's manufacture was defec

tive or that the standard itself was insufficient. This is a case that

few product liability lawyers would take on contingency. Hordes of

experts would have to be retained to show that the standard or

product testing was not reasonable or that the specific product

involved was manufactured in a defective fashion.

the basic insulation, the plastic enclosure will act as a second level

of protection for the operator.

A risk of shock is defined as likely to occur if the operator is

exposed to voltages exceeding 30 volts AC or 60 volts peak or DC,

and current is likely to flow in excess of 3.5 milliamperes as mea

sured through a 1500 ohm resistor. Effects of electric shock range

from sensation tingling to tetanization of muscles. Severe elec

tric shock can cause disturbance of the normal heartbeat ven

tricular fibrillation, which can be fatal.

A risk of fire exists wherever there is a source of combustion

and some sort of fuel. A source of combustion can be a part that

arcs or heats up unacceptably, while the fuel is usually polymeric

materials such as plastic enclosures, wires, connectors, or printed

wiring circuit boards. To minimize the sources of combustion,

limits are imposed on temperature rises, and minimum spacings

are applied to prevent arcing. To limit the propagation of fire,

minimum flammability ratings are imposed on both internal and

enclosure plastics.

Risk of mechanical injury is considered to be present if parts

such as gears, fan blades, and linkages are accessible, or if sharp

edges or projections can be contacted by the operator. Mechanical

risks are also posed if the equipment is unstable and can tip.

Fundamentals of Product Safety

For Information Technology Equipment ITE and office

machines such as copiers, personal computers, and modems, the

current safety requirements for U.S. and Canadian compliance are

to be found in UL 1950 and CSA 950, respectively.

These standards focus on four basic kinds of harm: shock, fire,

energy, and mechanical hazards. Generally, requirements apply

only to exposure of the operator. Service people are considered to

be more knowledgeable as to the hazards they are exposed to;

however, where particular service functions require the service

man to work in an area containing a risk of shock, energy, or

mechanical hazards, protection must be built into the product to

prevent accidental contact. An operator-accessible area is defined

as any part of the product that can be accessed without the use of

a tool. Service areas are defined as those parts that require a tool

for access. Screwdrivers, keys, and coins are all considered tools for

this purpose by U.S. and Canadian safety agencies.

All standards strive to create "two levels of protection" within

the enclosure. This provision is based on the assumption that any

one level may be compromised over the life of the product. For

equipment with metal enclosures, one level of protection is pro

vided by a protective earth ground wire that is electrically con

nected to all exposed metal parts. In the event of a breakdown of

primary insulation to ground basic insulation, the grounded

enclosure will trip the circuit breaker, protecting the circuit and

removing the hazard. The second level of protection comprises the

insulation between the enclosure and the circuitry. If an

ungrounded plastic enclosure is provided, the standards allow for

double insulation: the basic insulation between primary and the

enclosure, as well as additional "supplementary" insulation pro

vided by the enclosure plastic itself. Should a breakdown occur in

FIGURF 1: These standards strivefar twa layers afprotection. Far equip

ment in graunded metal enclasures Class I, this consists af the ground

ed enclosure and insulation between that enclasure and live parts. Far

double-insulated units Class II, two layers of insulation, "basic" and

"supplemental," are required.
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Finally, there is risk of exposure to high energy/high current may be used if they meet the 0.1-ohm ground-continuity test.

levels when parts are exposed to a continuous power level of 240 This test applies 25 A from a low-voltage source less than 12 V;

VA or have a reactive energy level of 20 joules or more from a the voltage drop between any two metal points must be less than

source greater than 2 volts. These parts, if shorted, can melt. The 2.5 V yielding a 0.1-ohm resistance.

shorting contact may splatter hot metal and thus result in a hazard.
* All operator-accessible metal parts must be electrically connect

ed to the earth ground again, this requirement does not apply

to double-insulated equipment.

* An overcurrent device such as a fuse should generally be pro

vided in primary circuitry. It should be connected in the

ungrounded hot supply conductor, with the outside shell of

the fuseholder toward the load.

* All polymeric parts and printed circuit boards must have

acceptable flame ratings. Printed circuit boards must be perma

nently marked with the manufacturer's name or logo and the

flame rating. Common flame ratings are 94-5V, 94V-0, V- 1, and

V-2, with 5V material being the least flammable.

* The spacing allowed between parts in primaries, safety circuits,

or secondaries over 100 V/200 VA must be sufficient. Parts oper

__________ ____________________ ____________________

ating at less than 250 VAC should have 3/32-inch spacings

between primary parts at opposite polarity i.e., those connect

ed to phase and neutral.

* The enclosure of the product must prohibit operator access to

shock, fire, mechanical, or energy hazards.

* The product should be stable and not liable to tip over.

* The product must have the appropriate labels, including

electrical ratings and fuse warnings.

The following general principles serve as useful guidelines in

designing equipment. While the rules below apply to ITE devices

connected to single-phase 15/20 amp service, the same principles

are applicable to other kinds of products as well.

* Always check the components in primary circuits or in secon

daries above 100 V/200 VA, including switches, fuseholders,

fuses, transformers, field wiring terminals, cord sets, and

attachment plugs. These should meet both the end-product

standard e.g., UL 1950 and the standard for the component

itself. Such components are usually "recognized" in the U.S. and

"certified" in Canada. They are listed in UL and CSA

Recognized/Certified Component Directories RCDs. In addi

tion, they must be properly rated for voltage, current, and tem

perature and used according to applicable "Conditions of

Acceptability." These conditions are specified in the compo

nents' approval reports, available from the manufacturer.

* The grounding conductor, if used, should be green or, for com

patibility with European standards, green/yellow. The wire

should be secured to the chassis or frame with a closed-loop ring

connector placed over a no. 6 or larger welded stud. A star wash

er should be placed underneath, and a lock washer placed on top

of the ring connectot Use 18 AWG minimum wire for equip

ment to be connected to 15 or 20 amp branch circuits. The earth

ground should be secured with its own nut. Other grounds can

share the same stud but must be placed over the nut holding the

earth grounding conductor in place Figure 1. The grounding

conductor is connected to the ground pin of an appliance cou

pler or the grounding lead in a three-wire cord set. Where appli

ance couplers are used, connections should be mechanically

secured before soldering. Where connections are made directly

to a cord set, proper strain relief and bushings must be used to

prevent the cord set from being pulled free this requirement

does not apply to equipment that is double-insulated. Fast-ons

FIGURE 2: The basic protection from fire and shock is provided by the

"enclosure" A. An "external housing" or "cabinet" B is investigated as

an enclosure if it protects against fire or shock, or as a "guard" f it pro

tects against mechanical injury Operator access doors C are ones that

can be opened without a tool. If opening C reveals a hazard, the design

may require internal "barriers" F. Bottom panels D must meet strict
criteria.




