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AMERICAN STANDARDS
For
Lightning Arresters for Alternating-Current Power Circuits

(Approved by ASA as American Standard Jan. 30, 1936—Revision approved April 28, 1944)

SCOPE (d) Temporary overvoltage (such as may
occur due to apparatus or line regula-
tion, generator overspeed following’
sudden loss of load, harmonic over-
voltages on systems fed by generators
without damper windings, etc.)

These standards apply to all types of light-
ning arresters which are designed for the pro-
tection of alternating-current power circuits,
and which have an element with non-linear
volt-ampere characteristic to limit the follow

current. (e) Sustained overvoltage (such as may
occur on ungrounded circuits by in-
duction from unbalanced parallel
SERVICE CONDITIONS higher voltage circuits in close prox-
28-1 Usual Service Conditions.—Apparatus con- imity, or by contact with circuits of
forming to these standards shall possess its higher voltage).
specified characteristics and be capable of suc-

cessful operation: (f) Order of magnitude of expected ar-

rester ground resistance.
(a) When and where the temperature of the . . .
cooling medium does not exceed 40 C. (g) Impulse insulation level of the equip-

ment to be protected.
(b) Where the altitude does not exceed 3,300

feet (1,000 meters). (h) Unusual operating duty.

28-2 Considerations Affecting Lightning Arrester 2. Physical Conditions:

Applications. — There are conditions which, (a) Temperature of cooling medium ex-
where they exist, should be considered by those ceeding 40 C.

responsible for the manufacture, application,

and operation of lightning arresters. Among (b) Altitude exceeding 3,300 feet.

such conditions are: .
(c) Exposure to damaging fumes or va-

1. System Conditions pors; excessive dirt, moisture or drip-
ping water; explosive mixtures of
dust, gases or fumes; or exposure to
steam or salt spray.

(a) Whether the system neutral is iso-
lated or grounded; and if grounded,
the effect under the most severe fault

conditions, of zero sequence and posi- (d) Exposure to abnormal vibrations or
tive (or negative) sequence imped- shocks.

ances on the voltages to be expected . . .

on unfaulted phases at the arrester (e) Limitation of weight, or space, includ-

locations. ing proximity to conducting objects.
(b) Over-voltages such as may occur dur-
ing a line-to-ground fault on an un- DEFINITIONS
grounded system for which the ratio
of zero sequence reactance to positive
or negative sequence reactance is nega-
tive in sign.

Definitions given herein apply specifically to
the apparatus treated in this section.

28-50 Lightning. — Lightning is an electric dis-

(c) Possible loss of neutral connection to charge* occurring in the atmosphere, one ter-
ground on a system or part of system minal of which is a cloud.
where arrester is located, the system ————
having been regarded as effectively *When a discharge between cloud and earth terminates on an
rounded overhead line, apparatus, or other objects, it is called a ‘“‘direct
grounded. stroke” of lightning.

5 .

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 01:22:25 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 28-1944


http://www.avadocuments.com/doc/ieee-28-1944
http://www.avadocuments.com/doc/ieee-28-1944

28-51 Lightning Surge**—A lightning surge is a
transient electric disturbance in an electric cir-
cuit caused by lightning.

28-52 Wave (In an electric circuit).—A wave in an
electric circuit is the variation of current and/
or poténtial at any point in the electric circuit.

28-53 Traveling Wave.—A traveling wave is the
resulting wave when the electric variation in a
circuit takes the form of translation of energy
along a conductor, such energy being always
equally divided between current and potential
forms.

28-54 Surge (In an electric circuit).—A surge in an
electric circuit is a transient variation in the
current and/or potential at a point in the circuit.

28-55 Oscillatory Surge.—An oscillatory surge is a
surge which includes both positive and negative
polarity values.

28-56 Impulse.—An impulse is a surge of unidirec-
tional polarity.

28-57 Crest Value (of a Wave, Surge, or Impulse).
The crest value of a wave, surge, or impulse is
the maximum value which the current and/or
potential attains at any time during a period,
or during the transient.

28-58 Wave Front} (of a Surge or Impulse).—The
wave front of a surge or impulse is that part,
in distance or time, between the virtual zero
time and the point at which the surge or im-
pulse reaches its crest value, where the virtual
zero time is determined by the intersection with

**In relation to the circuit as a whole, a lightning surge
usually takes the form of a traveling wave or a transient in
space. In relation to any given point of the circuit, however,
such a surge manifests itself as a transient in time. A lightning
surge manifesting itself in such a time transient at a point
in a circuit may be caused by:

a. A direct stroke of lightning at or near the point.

b. A traveling wave caused by a direct stroke elsewhere on
the circuit,

c. Release of bound induced charge at the point (as by nearby
discharge of a cloud).

d. A traveling wave resulting from release of bound -charge
elsewhere on the circuit.

e. Any combination of a, b, ¢, or d.

{The wave front is described in terms of its steepness and
duration. The nominal steepness of the wave front of a surge
or impulse is the rate of rise of current (or potential) in amperes
(or kilovolts) per microsecond, measured as the slope of a
straight line passing through the points on the wave front at
which the instantaneous value of current, or potential, is the
percent of crest value given in section 28-38. The nominal dura-
tion of the wave front is equal to 1.5 or two times, respectively,
the length of time elapsing between the points on the wave
front at which the instantaneous value of current, or potential,
is 10 and 90 percent, or 30 and 90 percent, respectively, of the
crest value.

the zero axis of a straight line drawn through
points on the front of the current wave at 10
percent and 90 percent crest value, and through
points on the front of the voltage wave at 30
percent and 90 percent crest value.

28-59 Wave Tailf (of an Impulse).—The wave tail
of an impulse is that part, in time or distance,
between the point of crest value and the end of
the impulse.

28-60 Wave Shape* (of an Impulse).—The wave
shape of an impulse is the graph of the wave
as a function of time or distance.

28-61 Disruptive Discharge.—Disruptive discharge
is the sudden and large increase in current
through an insulating medium due to the com-
plete failure of the medium under the electro-
static stress.

28-62 Flashover.—A flashover is a disruptive dis-
charge around or over the surface of a solid or
liquid insulator.

28-63 Sparkover.—A sparkover is a disruptive dis-
charge between electrodes of a measuring gap,
such as a sphere gap or oil testing gap.

28-64 Breakdown.—A breakdown is a disruptive dis-
charge through insulation (as between elec-
trodes of a lightning arrester gap).

28-65 Lightning Arrester.**—A lightning arrester
is a device which has the property of reducing
the voltage of a surge applied to its terminals,
is capable of interrupting follow current, if
present, and restores itself to its original oper-
ating conditions.

28-66 Station, Line, and Distribution Type Arrest-
ers.—A station type arrester is distinguished
from the line and distribution type arresters as
one having a higher discharge current capacity
and better overall protective characteristics for
a given rating; it is also characterized by heavier
construction. The discharge capacity of a sta-
tion type arrester will exceed 100,000 amperes,
and that of the line and distribution type arrest-

1The nominal value of the wave tail of an impulse is the time
from virtual zero time of the impulse to the instant at which
one-half crest value is reached on the wave tail.

*It is customary in practice to express the wave shape by a
combination of two numbers the first part of which represents
the nominal duration of the wave front and the second the
nominal value of the wave tail, both values being expressed in
microseconds such as a 1x5 wave or a 1.5x40 wave.

**This definition does not apply to communication circuits.
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