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Foreword
(This Foreword is not a part of ANSI/IEEE C37.100-1981, IEEE Standard Definitions for Power Switchgear.)

This standard continues the compilation of terms and definitions relating to power switchgear and
should be considered to reflect common and current usage of that industry. It is an update of the
earlier standard with additions and changes.

It includes the definitions formerly contained in ANSI/IEEE C37.90-1978, IEEE Standard for
Relays and Relay Systems Associated with Electric Power Apparatus. The agreement to move these
definitions from ANSI/IEEE C37.90-1978 to ANSI/IEEE C37.100-1981 was based on identifying
the definitions for prime responsibility. Accordingly the code shown was adopted. Each of the eight
participating entities of the Power System Relaying, Substations, and Switchgear Committees of the
Technical Operations Department of the IEEE Power Engineering society identified definitions in
which they had basic responsibility. This is shown immediately following the definition. The code
indicates interest and consent required for any changes.

The size of this standard has been kept to a minimum by omitting all terms satisfactorily covered
in readily available dictionaries. In many instances, terms and definitions of related products
exhibiting minor variations have been combined for greater clarity.

International Electrotechnical Commission (IEC) definitions have been adopted wherever
possible, without change, or with minor modifications.

Specifications and ratings have been excluded from definitions where possible. This information is
included in standards covering the specific products.

The Standards Committee on Power Switchgear, C37, which reviewed and approved this
standard, had the following personnel at the time of approval:
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An American National Standard

IEEE Standard Definitions for
Power Switchgear

- 1. Scope

The terms and definitions in the standard are
intended to encompass the products within the
scope of the C37 project which include power
switchgear for switching, interrupting, meter-
ing, protection, and regulating purposes as used
primarily in connection with generation, trans-
mission, distribution, and conversion of electric
power. .

The definitions of terms and explanatory
notes relating thereto contained in this stand-
ard not intended to embrace all possible mean-
ings of terms. They are intended for the sole
purpose of establishing only those meanings of
terms used in switchgear standards. They do
not purport to embrace other meanings that
the terms may . properly have when used in
connection with other subjects.

In some instances, terms and definitions that
are not identical to those in this standard have
been developed by other branches of industry.
Where this situation exists, the definitions in
this standard shall be used for power switch-
gear within the C37 product scope.

| 2. General

In this standard, preferred terms are in some
instances followed by less favored or alternate
terms in parentheses. Also, since the terms are
arranged alphabetically, application phrases
have been parenthetically appended to many
terms.

For definitions of terms of related com-
ponent parts, accessories, etc, not covered in
this standard, reference should be made to
standards covering those products; for ex-
ample, ANSI/IEEE C57.18-1978, [4]' and
ANSI/IEEE Std 21-1976 [5].

!The numbers in brackets correspond to the refer-
ences listed in Section 3 of this standard.

3. References

When the following American National
Standards and Guides referred to in this stand-
ard are superseded by a revision approved by
the American National Standards Institute, the
latest revision shall be used.

[1] ANSI C84.1-1977, Voltage Rating for
Power Systems and Equipment (60 Hz)?

[2] ANSI/IEEE C37.09-1979, Standard Test
Procedure for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis

[3] ANSI/IEEE C37.2-1979, Standard Elec-
trical Power System Device Function Numbers

[4] ANSI/IEEE C57.13-1978, Standard Re-
quirements for Instrumentation Transformers

[5] ANSI/IEEE Std 21-1976, General Re-
quirements and Test Procedure for Qutdoor
Apparatus Bushings

4. Definitions

a auxiliary switch. See auxiliary switch and a
contact.

LVSwgD, PCB, Swg : :

a contact (front contact). A contact that is
open when the main device is in the standard
reference position, and that is closed when the

device is in the opposite position.

LVSwgD, PSRC; PCB, Swg

NOTES: (1) a contact has general application. How-
ever, this meaning for front contact is restricted to
relay parlance.

(2) For indication of the specific point of travel at
which the contact changes position, an additional letter
or percentage figure may be added to a as detailed in
9.4.4.1 and 9.4.4.2 of ANSI/IEEE C37.2-1979 [3].

(3) See standard reference position.

aa auxiliary switch. See auxiliary switch and aa

contact.
LVSwgD, PCB, Swg

aa contact. A contact that is open when the
operating mechanism of the main device is in

2 ANSI documents are available from the ‘American
National Standards Institute, 1430 Broadway, New
York, N.Y. 10017,
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the standard reference position and that is
closed when the operating mechamsm 1s in the

opposite position.
LVSwgD, PCB, Swg

NOTE: See standard reference pOSlthl’l

accelerating relay. A programming relay whose
function is to control the acceleration of

rotating electrical equipment.
PSRC

acceptance tests (see conformance tests).

NOTE: American. National Standards should use the
term conformance test, as directed by the Standards
Council of ANSI, rather than the term acceptance test.
Use of the term conformance test avoids the implica-
tion of contractual relations between buyer and seller.

accessories. Devices which perform a secondary
or minor duty.as an adjunct or refinement to
the primary or major duty of a unit of

equlpment ‘
HVS, Swg, LVSwgD

active power relay. A power relay that re-

sponds to active power.
PSRC . -

NOTE: See power relay and reactive power relay.

actual transient recovery voltage. The transient
recovery voltage that actually occurs across the

terminals of a pole of a circuit interrupting

device ona partlcular interruption.
PCB, Swg

NOTE: This is the modlfled circuit transient recovery
voltage with whatever distortion may be introduced by
the circuit interrupting device,

actuating current (of an automatic line section-
alizer). The rms current which actuates a
counting operation or an automatic operation.

R and S, Swg
air-blast circuit breaker. See NOTE under

circuit breaker.

air ' circuit, breaker. .See NOTE under circuit
breaker.

air switch. A switching device designed to close
arid ‘open one or-more electric circuits by
means of guided separable contacts that sep-
arate in air.” '

HVS, Swg , .

alarm (signal) relay. A monitoring relay whose
function is to.operate an. audible or visual
signal to announce the occurrence of an opera-
tion or a condition needing personal attention,
and which is usually provided with a signaling

cancellation device.
PSRC

alarm switch (of a sw1tch1ng device). An aux-
iliary switch that actuates a signaling device
upon the automatic- opening of the switching

device with which it is associated.
LVSwgD

IEEE STANDARD DEFINITIONS

e

alternating-current component (of a total cur-
rent). See symmetncal component (of a total
current).

“ambient ternperature. The temperature of the

surrounding medium that comes in contact
with the device or equipment.

LVSwgD, HVF, Swg, HVS, Swg

ambient air temperature The temperature of
the surrounding air Wthh comes in contact
with equipment. e el
SwgA :

NOTE:" Amblent air temperature as apphed to “ens
closed switchgear assemblles, is ther average ‘tempéra-
ture of the surrounding aix that comes.in contact with.
the enclosure,

amplitude factor (of transient recovery. .volt:
age). The ratio- of the -highiest::peak  of the
transient recovery voltage to the peak value of
the normal- frequency recovery voltage. ! '
PCB, Swg. .
NOTE: In tests made under orie condltlon to simi late
duty under another, a§ in*single-phase’ tests made to:
simulate duty on three phase ungrounded faults, the

amplitude factor is, expressed in: terms, of. the. duty
being simulated.

analog telemeterlng Telemetermg in ‘,\whlch'
some characteristic ‘of the transmitter signal is:

proportional to the ,quantity being measured:.
SUB

analog-to- d1g1ta1 converter (dlgltlzer) A dev1ce
or a group of devices that converts an analog
quantlty or ‘analog p051t1on 1nput s1gna1 into.
some type 'of numerical output signa or code
The input srgnal is either the measurand or a

signal derived from it.
SUB

anode circuit breaker. A low-voltage power
circuit breaker: (1) designed for connection in
an anode of a mercury-arc power rectifier unit,
(2) trips automatically. only on reverse current
and starts reduction of a current in a specified
time: when the-arc-back-occurs: at the end.of
the forward eurrent conduction,jand :(3) sub-
stantially interrupts the arc-back current:within
one cycle of the fundamental. frequency after

the beginning of the arc-back::

LVSwgD

NOTE: The specified time in present practlce is” 0 008
second or'less-(at-an ac frequency of 60 Hz) -

antlpump (pump—free) devrce. A dev1ce whlch
prevents reclosing after an opening, operat1on as

- long as.the device 1n1t1at1ng closmg is mam—

tained in the pos1t10n for closrng - "
PCB, Swg, LVSwgD A

anti-single-phase tripping device. A device that
operates to open all phases of a circuit by
means of a polyphase ‘switching ‘device, in
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response to the interruption of the current in

one phase.
LVSwgD

NOTES: (1) This device prevents single phasing of
connected equipment resulting from the interruption
of any one phase of the circuit.

(2) This device may sense operation of a. specific
single-phase interrupting device or may sense loss of
single phase potential,

applied-fault protection. A protective method
in which, as a result of relay action, a fault is
intentionally applied at one point in an elec-
trical system in order to cause fuse blowing or
further relay action at another point in the

system.
PSRC

arc chute (of a switching device). A structure
affording a confined space or passageway,
usually lined with arc-resisting material, into or

through which an arc is directed to extinction.
LVSwgD, PCB, Swg

arc-extinguishing medium (fuse filler) (of a
fuse). Material included in the fuse to facilitate

current interruption.
HVS, Swg

arc-shunting-resistor-current arcing tlme. The
interval between the parting of the’ secandary
arcing contacts and the extinction qf the

arc-shunting-resistor current. |

PCB, Swg

arcing contacts. The contacts of a sw1tch1ng
device on which the arc is drawn after the main
(and intermediate, where used) contacts have

parted.
HVS, Swg, LVSwgD, PCB, Swg

arcing horn. One of a pair of diverging elec-
trodes on which an arc is extended to the point
of extinction after the main contacts of the

switching device have parted.

HVS, Swg

NOTE: Arcing horns are sometimes referred to as
arcing runners.

arcing time (of a mechanical switching device).
The interval of time between the instant of the
first initiation of the arc and the instant of

final arc extinction in all poles.

LVSwgD, PCB, Swg

NOTE: For switching devices that embody switching
resistors, a distinction should be made between the
arcing time up to the instant of the extinction of the
main arc, and the arcing time up to the instant of the
breaking of the resistance current.

arcing time (of a fuse). The time elapsing from
the severance of the current-responsive element

to the final interruption of the circuit.
HVF, Swg

armature (of a relay). The moving element of
an electromechanical relay that contributes to
the designed response of the relay and which

ANSI/IEEE
C37.100-1981

usually has associated with it a part of the relay

contact assembly.
PSRC

articulated unit substation. A unit substation in
which the incoming, transforming, and out-
going sections are manufactured as one or more
subassemblies intended for connection in the

field. ,
SwgA
asymmetrical- current See total (asymmetrical)

current.

attachments.' Accessories to be attached to
switchgear apparatus, as distinguished from
auxiliaries.

HVS, Swg, LVSwgD i

automatic capacitor control equipment. An

equipment that provides automatic control for
functions related to capacitors, such as their
connection to and disconnection from a circuit
in response to predetermined conditions such

as voltage, load, or time.
SUB, R and S, Swg
automatic circuit recloser. A self-controlied

device for automatically interrupting and re-
closing an alternating-current circuit, with a
predetermined  sequence of opening and re-
closing followed by resetting, hold-closed, or

lockout operation.

R and S, Swg

NOTE: When applicable it includes an assembly of
control elements required to detect overcurrents and
control the recloser operation.

automatic control. An arrangement of elec-
trical controls that provides for switching or
otherwise controlling or both in an automatic
sequence and under predetermined conditions
the necessary devices comprising an equipment,
These devices thereupon maintain the required
character of service and provide adequate
protection against all unusual operating emer-

gencies.
SUB
automatic control equipment. Equlpment that

provides automatic control for a specified type

of power circuit or apparatus.
SUB

automatic line sectionalizer. A self-contained
circuit-opening device that automatically opens
the main electrical circuit through it after
sensing and responding to a predetermined
number of successive main current impulses
equal to or greater than a predetermined mag-
nitude. It opens while the main electrical
circuit is de-energized. It may also have pro-
vision to be manually operated to interrupt

loads.
R and S, Swg
NOTE: When applicable it includes an assembly of
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control elements required to detect overcurrents and
control the sectionalizer operation.

automatic machine control equipment. An
equipment that provides automatic control for
functions related to rotating machines or

power rectifiers.
SUB

automatic opening (tripping). The opening of a
switching device under predetermined  condi-

tions without the intervention of an attendant.
LVSwgD, PCB, Swg, R and S, Swg

automatic operation (of a switching device).
The ability to complete an assigned sequence
of operations by automatic control without the

assistance of an attendant.
R and S, Swg

automatic reclosmg equlpment An automatic
equipment that provides for reclosing a switch-
ing device as desired after it has opened

automatically under abnormal conditions.
SUB, R and 8, Swg

NOTE: Automatic reclosing equipment may be actu-
ated by conditions sensed on either or both sides of
the switching device as designed.

automatic - station. A station (usually unat-
tended) that under predetermined conditions
goes into operation. by an automatic sequence;
that thereupon by automatic means maintains
the required character of service within its
capability; that goes out of operatlon by
automatic sequence under other predetermined
conditions, and includes protection against the

usual operating emergencies.

SUB

NOTE: An automatic station may go in and out of
operation: in response to predetermined voltage, load,
time, or other conditions, or in response to supervisory
control or to a remote or local manually operated
control device.

automatic transfer (or throw-over) equipment.
An equipment that automatically transfers a
load to another source of power when the
original source to which it has been connected
fails, and that will automatically retransfer the
load to the original ‘source under desired

conditions.
SUB
NOTES: (1) It may be of the nonpreferential, fixed-
preferential; or selective-preferential type.

(2) Compare with transfer switch where transfer is
accomplished without current interruption.

automatic transfer (or throw-over) equipment
of the fixed-preferential type. Automatic trans-
fer equipment in which the original source
always serves as the preferred source and the
other source as the emergency source. The
automatic transfer equipment will retransfer

10
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the load to the preferred source upon its
reenergization.
SUB

NOTE: The restoration of the load to the preferred
source from the emergency source upon the reenerglza
tion of the preferred source after’an outage may be of
the continuous-circuit restaration type or the inter-
rupted-circuit restoration type.

automatic transfer (or throw-over) equipment
of the nonpreferential type. Automatic transfer
equipment that automatically retransfers the
load to the original source only when the other

source, to which it has been connected fails.
SUB .

automatic transfer (or throw-over) equipment
of the selective-preferential type. Automatic
transfer equipment in which either source may
serve as the preferred or the emergency source
of preselection as desired, and which will
retransfer the load to the preferred source
upon its reenergization.

SUB

NOTE: The restoratlon of the load to the preferred
source from the emergency source upoh the reenergiza-
tion of the preferred source after an outage may be of

the continuous-circuit restoration type or the inter-
rupted-circuit restoration type.

automatic transformer' control equiprrrent. An
equipment that provides automatic control for
functions relating to transformers, such as their
connection, disconnection or regulation in re-
sponse to predetermined conditions such as
i%stem load, voltage or phase angle.
B
automatic tripping. See automatlc opening.

automatically reset relay See self-reset relay

auxiliaries. Accessorres to be used with sw1tch

ing apparatus.
HVS, Swg; R and S, Swg; LVSwgD

auxiliary relay. A relay whose function is to
assist another relay or control device in per-.
forming .a general function by supplying sup-
plementary actions.
PSRC, PCB, Swg
NOTES: (1) Some ‘of" the specific ‘functions of .an
auxiliary relay are:

(a) Reinforcing contact current carrymg capacity
of another relay or device.

(b) Providing circuit seal-in functlons

“(¢) Increasing avallable number of independent
contacts.

(d) Providing circuit-opening instead of circuit-
closing contacts or vice-versa.

(e) Providing time delay in ‘the completron of a
function.

(f) Providing s1mple functions for mterlockmg or
programming.

(2) The operating coil of the contacts of an auxiliary
relay may be used in the control circuit of another
relay or other control device. Example: An auxiliary
relday may be applied to the auxiliary contact circuits
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of a circuit breaker in order to coordinate closing and
tripping control sequences.

(3) A relay which is auxiliary in its functions even
though it may derive its driving energy from the power
system current or voltage is a form of auxiliary relay.
Example: A timing relay operating from current or
potential transformers.

(4) Relays which, by direct response to power
system input quantities, assist other relays to respond
to such quantities with greater discrimination are NOT
auxiliary relays. Example: Fault detector relay.

(5) Relays which are limited in function by a control
circuit, but are actuated primarily by system input
quantities, are NOT auxiliary relays. Example:
Torque-controlled relays.

auxiliary relay driver. A circuit which supplies

an input to an auxiliary relay.
PSRC

auxiliary switch. A switch mechanically oper-
ated by the main device for signaling, interlock-

ing, or other purposes.

LVSwgD, PCB, Swg

NOTE: Auxiliary switch contacts are classed as: a, b,
aa, bb, LC, etc, for the purpose of specifying definite
contact positions with respect to the main device.

available (prospective) current (of a circuit
with respect to a switching device situated
therein). The current that would flow in that
circuit if each pole of the switching device were
to be replaced by a link of negligible im-
pedance without any other change in the

circuit or the supply.
LVSwgD

available (prospective) short-cn‘cult current (at
a given point in a circuit). The maximum
current that the power system can deliver
through a given circuit point to any negligible
impedance short circuit applied at the given
point, or at any other point that will cause the
highest current to flow through the given

point.

HVF, Swg, LVSwgD '

NOTES: (1) This value can be in terms of either
symrnetrical or asymmetrical; peak or rms current, as
specified.

(2) In some resonant circuits the maximum available
short-circuit current may occur when the short circuit
is placed at some other point than the given one where
the available current is measured.

available (prospective) short-circuit test current
(at the point of test). The maximum short-
circuit current for any given setting of a test
circuit that the test power source can deliver at
the point of test, with the test circuit short-
circuited by a link of negligible impedance at

the line terminals of the device to be tested.
HVF, Swg, LVSwgD

NOTE: This value can be in terms of either sym-
metrical or asymmetrical; peak or rms current, as

specified.

11
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average  inside air temperature (of enclosed
switchgear). The average temperature of the
surrounding cooling air which comes in contact
with the heated parts of the apparatus within

the enclosure.
SwgA
b auxiliary switch. See auxiliary switch and b

contact.

b contact (back contact). A contact that is
closed when the main device is in the standard
reference position and that is open when the

device is in the opposite position.
LVSwgD, PSRC, PCB, Swg

NOTES: (1) b contact has general application. How-
ever, this meaning for back contact is restricted to
relay parlance.

(2) For indication of the specific point of travel at
which the contact changes position, an additional letter
or percentage figure may be added to b and detailed in
9.4.4.1 and 9.4.4.2 of ANSI/IEEE C37.2-1979 [3]. .

(3) See standard reference position.

back connected switch. A switch in which the
current carrying conductors are connected to

studs in back of the mounting base.
HVS, Swg

backup current limiting fuse. A fuse capable of
interrupting all currents from the rated max-
imum interrupting current down to the rated

minimum interrupting current.
HVF, Swg

backup protection (as applied to a relay sys-
tem). A form of protection that operates
independently of specified components in the
primary protective system. It may duplicate
the primary protection or may be intended to
operate only if the primary protection fails or

is temporarily out of service.
PSRC

balance beam (of a relay). A lever form of relay
armature, one end of which is acted upon by
one input and the other end restrained by a

second input.

PSRC

balance relay. A relay which operates by
comparing the magmtudes of two similar input
quantities.

PSRC

NOTE: The balance may be effected by counteracting
electromagnetic forces on a common armature, or by
counteracting magnetomotive forces in a common
magnetic circuit, or by similar means, such as springs,
levers, etc.

barrier. A partition for the insulation or isola-

tion of electric circuits or electric arcs.
HVF, Swg, HVS, Swg, PCB, Swg

base. (high-voltage fuse). The supporting mem-
ber to which the insulator unit or units are

attached.
HVF, Swg
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basic device (of-a supervisory system). See
common device.

basic impulse insulation level (bil). A reference
impulse insulation strength expressed in terms
of the crest value of the withstand voltage of a

standard full impulse voltage wave.
HVF, Swg
bb auxiliary switch. See auxiliary switch and

bb contact. -
. LVSwgD, PCB, Swg

bb contact. A contact that is closed when the
operating mechanism of the main device is in
the standard reference position and that is
open when the operating mechanism is in the

opposite position.
LVSwgD, PCB, Swg

NOTE: See standard reference position.

bell crank. ‘A lever with two arms placed at an
angle diverging from a given’ point, thus chang-
ing the direction of motion of a mechanism."
HVS, Swg

"bell crank hanger. A support for a bell crank
HVS, Swg

benchboard. A combmatlon of a control desk
and a vertical sw1tchboard 1n a common as-

sembly
SwgA -

b1furcated feeder. A stub feeder that connects
two loads in parallel to their only power

source.
SUB '

blade (dlsconnectmg blade) (of a sw1tchmg
.device). The moving contact member that

enters or embraces the contact clips.

HVS, Swg, HVF, Swg

NOTE: In cutouts the blade may be a fuse carrier or
fuseholder on which a nonfusible member has been
mounted in place of a fuse link: When so used the
nonfusible member alone is also called a blade in fuse
parlance, .

blade guide. (switch). An attachment to insure
proper alignment of the blade and contact chp

when closing the switch.
HVS, Swg

blade latch. A latch used on a stick- operated
switch to hold the switch blade in the closed

position.
HVS, Swg .
blinder. A relay having a characteristic on an

R-X diagram of one or more essentlally straight
lines, usually positioned at 75° to 90° from the

R-axis and displaced from the origin.
PSRC

block (as applied to static relay design). An
output signal of constant amplitude and spec-
ified polarity derived from an alternating input
and with the duration controlled by the polar-

ity of the input quantity.
PSRC

block-block element. A signal element in Whlch
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two blocks are compared as to comc1dence or

sequence.
PSRC

-blocking. A relay function which prevents

action that would otherwise be 1n1t1ated by the

relay system.
PSRC

blocking relay. A relay whose funct1on is to
render another relay or device ineffective under
specified cond1tlons ‘

. PSRC .
block-spike element. A 51gnal element in which

“a block and a‘spike are compared as to

coincidence.
PSRC

break distance (of a sw1tch1ng dev1ce) “The
minimum open-gap distance between the
main-circuit. contacts, or live parts connected

thereto, when the contacts are in the open

position.
HVF, Swg, HVS, Swg, LVSwgD, PCB, Swg
NOTE: In a multiple-break device, it is the sum: of the

" breaks in series.

burden (of a relay). Load impedance imposed
by "a relay on aninput circuit expressed: in
ohms and ‘phase angle at specified conditions.
PSRC

NOTE: If burden is expressed in other terms such as
volt-amperes, additional parameters such ‘as voltage
current, and phase angle must be specified.

‘bus. A conductor, or group of conductors, that

serve as a common connection for two oY more

circuits.
SwgA

bus structure. An assembly of bus conductors,
with assomated connectlon joints and insu-

la.tlng supports
SwgA

bus support. An 1nsulat1ng support for a bus It
includes one or more insulator units with
fittings for fastening to the mounting structure

and for receiving the bus.
HVS, Swg

bushing. An insulating structure 1nclud1ng a
through conductor; or providing a passageway
for such "a conductor; with provision for
mounting on a barrier, conducting or other-
wise, for the purpose of insulating the con-

- ductor from the barrier and conducting current

from one side of the barrler to the other.
PCB, Swg -

. cable chargmg current. Current supphed to an

- unloaded .cable.
~ PCB, Swg ‘

NOTE: Cur’rent is e‘xpressedvin rms amperes.
calibration. The adjustment of a device to have
the designed operating characteristics, and the

subsequent marking of the positions of the
adjusting means, or the making of adjustments
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necessary to bring operating characteristics into
substantial agreement with standardized scales

or marking.
PSRC, LVSwgD -
calibration error. In the operation of a device

the departure, under specified conditions, of
actual performance from performance indi-
cated by scales, dlals, or other markmgs on the

device.
PSRC, LVSwgD

NOTE: The indicated performance may be by cali-
bration markings in terms of input or performance
quantities . (amperes, ohms, seconds, etc.) or by refer-
ence ‘to a specific’ performance data recorded else-
wheréd; See also setting error.’ . .

callbratlon scale ‘A set of graduations marked
to indicate values of quantities, such as current,
voltage, or time, at which an automatlc device

‘can be set to operate.
PSRC . . . »
capacitance-switching transient overvoltage

ratio. The ratio-:of the peak value of voltage
above ground, during the transient conditions
resulting from the operation of the switch, to
the ‘peak 'value of the steady- state line-to-

neutral voltage.

HVS, Swg, PCB, Swg,

NOTE: It is measured at either terminal of the swntch
whichever is higher, and is expressed in multiples of the
peak values of the operating line-to-ground voliages at
the switch with, the.capacitance connected.

capacitor switch, A switch capable of making
and breaking . capacitive currents of capacitor
banks.

R and S, Swg, HVS, Swg; PCB, Swg

card extender. A device which provides access
to -components: on a circuit card for testing
purposes while maintaining all the electrical

connections to the card.
PSRC

carner, fuse. See fuse carrier.

carrier-pilot protection. A form of pilot protec-
tion in which the communication means be-

tween relays is a carrier current channel.
BSRC

cartridge fuse. A low-voltage fuse consisting of
‘a current-responsive element inside a fuse tube

with terminals on both ends.

LVSwgD

cartridge size (of a cartndge fuse). The range of
voltage and ‘ampere ratings assigned to a fuse

cartridge w1th specific dimensions and shape.
LVSwgD
cascading (of sw1tchmg dev1ces) The applica-

tion of switching devices in which the devices
nearest the source of power have interrupting
ratings equal to, or in excess of, the available
short-circuit current, while devices in succeed-
ing steps further from the source, have succes-
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sively lower interrupting ratings.
LVSwgD, PCB, Swg .
case (frame) ground protection. Overcurrent

relay protection used to detect current flow in
the ground or earth connection of the equip-
ment or machine.

PSRC
Category A (pad-mounted automatic reclosers)®

center-break switching device. A ‘mechanical
switching device in which both contacts are
movable and engage at a point substantially

midway between their supports.
LVSwgD

check back. The retransmission from the re-
ceiving end to the initiating end of a coded
signal or message to verify, at the initiating
end, the initial message before proceeding with
the transmitting of data or a command.

SUB
circuit breaker. A mechanical switching device,

capable of making, carrying, and breaking cur-
rents under normal circuit conditions and also,
making, carrying for a specified time and
breaking currents under specified abnormal

circuit conditions such as those of short circuit.
PCB, Swg,  LVSwgD

NOTES: (1) A circuit breaker is usually intended to
operate infrequently, although some types are suitable
for frequent operation.

(2) The medium in which circuit interruption is
performed may be designated by suitable prefix, that
is, air-blast circuit breaker, air circuit breaker, com-
pressed-air ' circuit - breaker, gas circuit breaker, oil
circuit breaker, vacuum circuit breaker, oilless circuit
breaker, etc.

(3) Circuit breakers are classified according to their
application or characteristics and these classifications
are designated by the following modifying words or
clauses delineating: the several fields of application, or
pertinent characteristics:

High-Voltage Power — Rated above 1000 volts ac

Molded-Case — See separate definition

Low-Voltage Power — Rated 1000 volts ac or below,
or 3000 volts dc and below, but not including molded
case circuit breakers.

Direct-current low-voltage power. circuit breakers are
subdivided according to their specified ability to limit
fault current magnitude by being called General Pur-
pose, High-Speed, Semi-High-Speed, or Anode. For
specifications of these restrictions see latest revision of
applicable American National Standard.

circuit transient recovery voltage. The transient
recovery voltage characterizing the circuit and
obtained with 100 percent normal-frequency
recovery voltage, symmetrical current, and no

modifying effect of the interrupting device.
PCB, Swg

NOTE: This voltage indicates the inherent severity of
the circuit with respect to recovery voltage phe-
nomena.

clearance. See minimum clearance.

3Not defined at this time.
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clearing time,

(1) of a mechanical switching device. The
interval between the time the actuating quan-
tity in the main circuit reaches the value
causing actuation of the release and the instant
of final arc extinction on all poles of the

primary arcing contacts.
R and S, Swg, LVSwgD, PCB, Swg

NOTE: Clearing time is numerically equal to the sum
of contact parting time and arcing time.

(2) total clearing time of a fuse. The time
elapsing from the beginning of a specified
overcurrent to the final circuit mterruptmn at

rated maximum voltage.
HVF, Swg

NOTE: The clearing time is equal to the sum of
melting-time and the arcing time.

clips. See contact clips, fuse clips.

closing operating -time (of a switch). The
interval during - which the switch is being
operated to move from the fully open position

to the-fully closed.position.
HVS, Swg .

close-open operation (of a switching dev1ce) A
close operation followed immediately by an
‘open operat1on without purposely delayed

action.
LVSwgD, HVS, Swg, PCB, Swg

NOTE: The letters CO signify this operation: Close-
‘Open. : ) o
close . operation. (of a switching device). The
movement of the contacts from the normally

open to the normally closed position.
‘LVSwgD, PCB, Swg

NOTE: The letter C s1gmf1es this operatlon Close.
close-time delay-open operatlon (of a switching
device). A close operation followed by an open

operation after a purposely delayed action.
LVSwgD, PCB, Swg

NOTE: The letters CTO signify this operation: Close-
Time Delay-Open. o ’
closing coil (of a switching device). A coil used
in the electromagnet that supphes power for
closmg the device.
LVSwgD, PCB, Swg
NOTE: In an -air-operated, or other stored -energy-
operated device, the closing coil may be the coil used
to release the air or other stored energy which in turn
closes the device,
closing  relay. A form of aux1hary relay used
with an electrically operated device to control
the closing and opening of the closing circuit of
the device so that the main closing current does
not pass through the control switch or other

initiating device.
LVSwgD, PSRC, PCB, Swg

closing time (of a mechanical switching dev1ce)
The interval of time between the initiation of
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the closing operation and the:instant:when

metallic continuity is established in all poles
HVS, Swg, LVSwgD, PCB, Swg

NOTES: (1) It includes the operating tlme of any
auxiliary equipment necessary-to close. the, sw1tch1ng
device, and which form an mtegral part of the
sw1tchmg device, :

(2) For switching devices that embody' switching
resistors, a distinction should:be:made between: ‘the
closing time up to the instant of establishing a circuit
at the secondary arcing contacts, and the closing time
up to the establishment of .a circuit at the main or
primary arcing contacts, or both. ‘

common (basic) device (of a’ Verv1sory Sys-
tem). A device in either. the master or remote
station that is required for the basic operatlon
of the supervisory system and i is not part of the

equipment for the 1nd1v1dual po1nts
SUB

comparer. A signal element which performs an
AND logic funct1on

PSRC : it
compensator. (as apphed to relaymg) A trans-

ducer with an air gapped core ‘that produces an
-output voltage proportional to input:. current.

The voltage modifies (or compensates) the
voltage applied to the relay. ; :

compressed-alr circuit ‘breaker.. See note under
circuit breaker. ~ et

condenser (of a fuse) See fuse c0ndenser.

conductance relay. A 'mho relay for which the
center of the operating characteristic on the
R-X diagram is on the R-ax1s

PSRC : :
NOTE: The equation which desor1bes such a character-
istic is Z - Kecosf where-K s a:constant-and-0 is the
phase angle by which, the input, voltage leads the 1nput

‘current. See Fig 1(b).

conducting element (fuse lmk) (of a fuse) The
conducting means, including the current-
responsive .element, for completing the eléctric
circuit between the terminals;of a fuseholder or

fuse unit.
HVF, Swg

conductlng mechanical joint. The Juncture of

-two or more-conducting. surfaces held: together

by mechanical means.. .: -
HVS, Swg, LVSwgD, PCB, Swg, Sng

'NOTE: Parts jointed :by - fusion ' processes;: such as

welding, brazing, or soldering, . are. excluded from this
deflmtlon

conformance tests. Those. tests that are spec1f1-
cally made to demonstrate the conformlty of
switchgear or its component parts w1th app11~

cable standards.
HVF, Swg, PCB; Swg, SwgA

connected position (of a sw1tchgear-assembly
removable “element). That position: of the're-
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X MODIFIED IMPEDANCE RELAY

/__\<Frssr CHARACTERISTICS)
REACTANCE RELAY

LINEAR
IMPEDANCE
RELAY

RESISTANCE RELAY

(a)
(PSRC)

X

SUSCEPTANCE RELAY

MHO RELAY

‘ LENS RELAY
SECTOR
IMPEDANCE

<] RELAY

CONDUCTANCE
] RELAY

(b)
(PSRC)

Fig 1
(a) Operating Characteristic of Distance Relays; (b) Operating
Characteristics of Distance Relays that are Inherently Directional
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movable element in “which both primary and

secondary d1sconnect1ng ‘devices are in full»

contact. , . - ,
SwgA
connecting rod or shaft A component of a

switch operating mechanism designed to trans-
mit motion from an offset bearing or bell ‘erank

to a switch pole unit.
HVS, Swg

connection diagram.” A d1agram showing” the
relation and connections of devices-and ap-

paratus of a circuit or a group of circuits.
LVSwegD

contact. A conductmg part that co-acts with

another conductmg part to make or break a !

circuit.
HVS, Swg, LVSwgD, PCB Swg
contact. (of a relay) A conductlng .part that

acts with another conducting part to make or

break a circuit.
PSRC
contact clip (of a mechanical switching dev1ce)

The clip that the blade enters or embraces.
HVS, Swg

contact converter. (as applied to relaying). A o

buffer element used to produce a prescribed
output as the result of the opening or closing

of a contact.
PSRC

contact current-carrying rating of a relay. The
current that can be carried continuously or for

stated periodic intervals without imphirment of ™~

the contact structure or interrupting capability.
PSRC

contact current-closing rating: of .a relay. The
current that the device can close successfully

with prescribed operating duty and 01rcu1t"v‘f“
conditions without significant 1mpa1rment of

the contact structure.
PSRC

contact interrupting ratmg of a relay The
current that the device can interrupt success- -

fully with prescribed operatmg duty and circuit

conditions without significant 1mpa1rment of.

the contact structure.
PSRC

contact opening time (of a relay) The trme a-
contact remains closed while in process of ...

opening following a specified change of input.
PSRC

contact parting time (of a mechanical switching
device). The interval between the time when
the actuating quantity in, the release circuit
reaches the value causing actuation of the

release and the instant when the primary arcing

contacts have paried in all poles.
R and S, Swg, PCB, Swg

NOTE: Contact parting time is the numerical sum of .+ correct relaying-system performa.nce The satis-

Release Delay and Opemng Tlme

contact surface.: That surface of ar contact ,~<“::1-fw1th the protectlve-relaymg function in a pro-

IEEE STANDARD DEFINITIONS

through which current is transferred to the
co-dcting contact.”

. HVS, Swg, LVSwgD PCB, Swg

contact-wear allowance The total thickness of
material which may be worn away before the
co-acting contacts cease to perform adequately.

HVS, Swg, Rand S, Swg *©

continuous-current tests. Tests made at rated
current, until temperature rise ceases, to deter-
mine that the device or.equipment can carry its
rated continuous current without exceeding its

allowable temperature’ *r1se
‘ PCB, Swg

- control. A designation oi how the equipment is

governed, that is, by’ an attendant, by auto-

“matic means, or partially by automatic means
- and partially by an. attendant.

. SUB, LVSwgD, PCB, Swg  /

“NOTE: The word” “control” is often used in a broad

sense to include* mdlcatxon also.

control bus. A bus used to distribute power for

operating electrically controlled devices.
PCB, Swg

control desk. A control switchboard consisting
of one or more relatively short horizontal or
inclined panels mounted on an assembly of
such a height that the panel-mounted devices

are within convenient reach of an attendant.
s
ccv;ntrol relay. An auxiliary relay whose func-

_tion is to' initiate or permit the next desired

operation in.a control sequence.
PSRE, PCB, Swg

control switch. A manually operated switching

device for:controlling’ power-operated devices.
PCB, Swg ;

NOTE: It thay include sngnahng, interlocking, etc, as
dependent functions.

control switchboard. A type of switchboard
including, control, instrumentation, metering,
protective (relays) or regulatmg equipment for
remotely controlling other equipment. Control
switchboards do not include the primary power

cxrcu1t-sw1tch1ng devices or their connections.
SwgA -

ﬁ’control voltage The voltage applied to the

operatmg mechanism of a device to actuate it,
usually measured at the control power ter-

minals of the mechanism.
LVSwgD; PCB, Swg

correct relay operation. An output response by

-the relay which agrees with the operating

characteristic for the input quantities applied

to the relay.
PSRC

: ‘:»;NOTE: See also correct relaying-system performance.
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tective-relaying system. It includes the satisfac-
tory presentation of system input quantities to
the relaying equipment, the correct operation
of the relays in. response to these input
quantities, and the successful operation of the

assigned switching device or devices.
PSRC.

counting mechanism (of an automatic line
sectionalizer or automatic circuit recloser). A
device that counts the number of electrical
impulses and, following a predetermined num-
ber of successive electrical impulses, actuates a
releasing mechanism. It resets if the - total
predetermined number of successive impulses

do not occur in a predetermined time.
R and S, Swg
counwtmg operatlon (of an automatic line sec-

tionalizer or automatic circuit recloser). Each
advarnce of the counting mechanism towards an
opening operation.

R and 5, Swg

counting operation time (of an automatic line
sectionalizer). The time between the cessation
of a current above the minimum actuating
current value and the completion of a counting

operation.
LVSwgD
‘creepage distance. The shortest distance be-

tween two conducting parts measured along
the surface or joints of the insulating material

between them.

LVSwgD

critical impulse (of a relay). The maximum
impulse in terms of duration and input magni-
tude which can be applied suddenly to a relay

without causing pickup.

PSRC

critical impulse time (of a relay). The duratlon
osf a critical impulse under specified conditions.
PSRC

critical overtravel time (of a relay). The time

following a critical impulse until movement of

the. responsive element ceases Just short of -

pickup.
PSRC

critical travel (of a relay). The amount of
movement of the responsive element.of a relay

during a critical impulse, but not subsequent to

the impulse.
PSRC
current-balance relay. A balance relay that

operates by comparing the magmtudes of two

current inputs.
PSRC

current-carrying part. A conducting part in-
tended to be connected in an electric circuit to

a source of voltage.

HVF, Swg, HVS, Swg, LVSwgD, PCB, Swg

NOTE: Non-current-carrying parts are those not in-
tended to be so connected. .
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current-limiting (peak let-through or cut-off)
characteristic curve (of a current-limiting fuse).
A curve showing the relationship between the
maximum peak current passed by a fuse and
the correlated rms available current magnitudes

- under specified voltage and mrcult impedance

conditions.

HVF, Swg

NOTE: The rms avallable current may be symmetrical
or asymmetrical.

current limiting fuse unit. A fuse unit that
when ‘it is melted by a current within its
specified current limiting range, abruptly intro-
duces a high resistance to reduce the current

magnitude and duration.

HVF, Swg '
NOTES: (1) There are two classes of current hmxtlng
fuse units — power and distribution. They are differ-
entiated one from the other by current ratings and
minimum melting time current characteristics.

(2) The values specified in standards for the thresh-
old ratio, peak let:thru current, and 12t character-
istics are used as the measures of current limiting
ability. ;
current-limiting range (of a current-limiting
fuse). That specified range of currents between
the threshold current and the rated inter-
rupting current within which current limitation

occurs.
HVF, Swg
current phase-balance protection. A method of

protection in which an abnormal condition
within the protected equipment is detected by
the current unbalance between the phases of a

“normally balanced polyphase system.

PSRC
current rating of a relay. The limiting current
at specified frequency that may be sustained
by the relay for an unlimited period without
causing any of the prescribed limitations to be

exceeded.
PRSC

current relay. A relay which responds to
current.

PSRC
current-responsive element (of a fuse). That

part - with predetermined characteristics, the
melting and severance or severances of which

initiate the interrupting function of the fuse.
HVF, Swg

NOTE: The current-response element may consist of
one or more fusible elements combined with a strain
element or other component(s), or both, which af-

. fect(s) the current-responsive characteristic.

current-type telemeter. A telemeter which em-
ploys the magnitude of a single current as the

translating means.
SUB

cut-off charactenstlc (of a current-limiting
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fuse). See current-limiting characteristic curve.

cutout. An assembly of a fuse support with
‘either a fuseholder, fuse carrier, or discon-
necting blade. The fuseholder or fuse carrier
may include a conducting element (fuse link),
or may act as a disconnecting blade by the

inclusion of a nonfusible member.
HVF, Swg

NOTE: The term cutout as defined here, is restricted
in practice to equipment used on distribution systems.
See distribution and : distribution cutout. For fuses
having similar components used on power systems see
power and power fuse.

data logging. An arrangement for the alpha-
numerical representation of selected quantities
on log sheets; papers, magnetic tape, or the
like, by means of an electric typewriter or

other suitable devices.
SUB

dead-front mounting (of a switching device). A
method of mounting in which a protective
barrier ‘is interposed between all live parts and
the operator, and all exposed operating parts

are insulated or grounded.
SwgA
NOTE: The barrier is usually grounded metal.

dead-front switchboard. One which has no

exposed live parts on the front.
SwgA

IEEE STANDARD DEFINITIONS

NOTE: The switchboard panel is normally: grounded
metal and provides a. barrier between the operator and

all live parts.

dead tank switching dev1ce. A sw1tch1ng device
in ‘which a vessel (s) at ground potential
surrounds and contains the interrupter (s) and
the insulating medium.

PCB, Swg y .
dead ‘time (of ‘a circuiit bredker ona reclosing
operation). The ititerval between interruption
inall poles on the opening stroke and reestab-
lishment of the c1rcu1t on the reclosmg stroke
PCB, Swg

NOTES: (1) In breakers using arc-shuntmg resistors,
the following intervals are recognized and the one
referred to should be stated:

(a) Dead time from interruption on the prlmary
arcmg contacts to reestabhshment through the pnmary
arcing contacts,

(b). Dead time from. interruption on the primary
arcing contacts to reestablishment through the second-
ary arcing contacts.

(c) Dead time from intercuption on. the secondary
arcmg contacts to reestabllshment on the prlmary
arcing contacts.

(d) ‘Dead .time from interruption on the secondary
arcmg contacts to reestabllshment on the secondary
arcing contacts.

(2) The dead time of an arcing fault on a reclosmg
operation is not necessarily the same as the dead time
of the circuit breakers involved, since the dead time of
the fault is the interval durmg ‘which ' the faulted
conductor is deenergized: from all terminals..

Fig2 .
Typical Operating Characteristic Curve Shapes of
Various Inverse-Time Relays
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definite-minimum-time relay. An inverse-time
relay in which the operating time becomes
substantially constant at high values of input.
See Fig 2.

definite-time delay. A qualifying term in-
dicating that there is purposely introduced a
delay in action, which delay remains substan-
tially constant regardless of the magnitude of

the quantity that causes the action.
LVSwgD, PCB, Swg
definite-time relay. A relay in which the

operating is substantially constant regard-

less of the magnitude of the input quantity.
PSRC

degree of asymmetry (of a current at any
time). The ratio of the direct-current com-
ponent to the peak value of the symmetrical
component determined from the envelope of

the current wave at that time.

LVSwgD, PCB, Swg

NOTE: This value is 100 percent when the direct-cur-
rent component equals the peak value of the sym-
metrical component.

delayed overcurrent trip. See delayed release
(trip) and overcurrent release (trip).

delayed release (trip). A release with inten-
tional delay introduced between the instant
when the activating quantity reaches the re-
lease setting and the instant when the release

operates.
LVSwgD

dependability (of a relay or relay system). The
facet of reliability that relates to the degree of
certainty that a relay or relay system will

operate correctly.
PSRC

dependent manual operation. An operation
solely by means of directly applied manual
energy, such that the speed and force of the
operation are dependent upon the action of the

attendant.
LVSwgD

dependent power operation. An operation by
means of energy other than manual, where the
completion of the operation is dependent upon
the continuity of the power supply (to sole-

noids, electric or pneumatic motors, etc.)
LVSwgD, HVF, Swg, PCB, Swg

design tests. Those tests made to determine the
adequacy of a particular type, style, or model
of equipment with its component parts to meet
its assigned ratings and to operate satisfactorily
under normal service conditions or under

special conditions if specified.
LVSwgD, PCB, Swg, HVF, Swg
NOTE: Design tests are made only on representative
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apparatus to substantiate the ratings assigned to all
other apparatus of basically the same design. These
tests are not intended to be used as a part of normal
production. The applicable pdrtion of these design
tests may also be used to evaluate modifications of a
previous design and to assure that performance has not
been adversely affected. Test data from previous
similar designs may be used for current designs, where
appropriate.

dielectric withstand-voltage tests. Tests made
to determine the ability of insulating materials
and spacings to withstand specified overvolt-
ages for a specified time without flashover or

puncture.
HVF, Swg, LVSwgD, PCB, Swg, SwgA

differential capacitance voltage. The dlfference
in magnitudes of the rms system normal
frequency line-to-neutral voltage multiplied by
the square root of two, with and without the

capacitance connected.
HVS, Swg, PCB, Swg

NOTE: This can be calculated from the equations:

XL

or

kvar
AV = V2 Es g v
where
AV = differential capacitance voltage in volts
Eg = system phase-to-neutral voltage in volts rms
Xy = source inductive reactance to point of
- application, in ohms per phase
X¢ = capacitive reactance of bank being
switched in ohms per phase
kvar = size of bank being switched (three phase)
kVAge = system short-circuit kVA at point of ca-

pacitor application - (symmetrical three

phase)

differential protection. A method of apparatus
protection in which an internal fault is iden-
tified by comparing electrical conditions at all

terminals of the apparatus.
PSRC
differential relay. A relay that by its design or

application is intended to respond to the
difference between incoming and outgoing
electrical quantities - associated with the pro-

tected apparatus.
PSRC
differentiator (relaying). A transducer whose

output wave form is substantially the time

derivative of its input wave form.
PSRC

digital converter (code translator). A device, or
group of devices, that converts an input nu-
merical signal or code of one type into an
output numerical signal or code of another

type.
SUB
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digital readout clock. A clock that gives (usu-
ally with visual indication) a voltage or contact
closure. pattern. of electrical circuitry for a
.readout. of ‘time... A" digital readout calendar
clock also includes a readout of day, month,

“and year usually, also with indication.
SUB

digital telemeter indicating receiver. A device
that receives the numerical :signal  transmitted
from:a digital telemeter transmitter and gives a
visual numerlcal dlsplay of the quantrty meas-

“ured.
SUB

digital telemeter receiver. A device that receives
the ‘numerical signal - transmitted by a digital
‘telemeter: transmitter and stores it or ¢onverts
~-it to a usable ferm, or both, for such purposes

as recording, indication; or control.
SUB

digital telemeter transmltter A device that
converts -its - input signal- to a numerical- form
for transmission to a digital telemeter recewer

over an interconnecting channel.
SUB

digital telemetering. Telemetering in which a
numerical representation, as for example some
form of pulse code, is generated and trans-
mitted; the number being representatlve of the

quantity being measured. -
SUB .

digital-to-analog converter A device, or group
of devices, .that converts a numerical input
signal or code into an outpuf -signal some
characteristic of whlch is proportlonal to the

input.
SUB

d1rect-act1ng machine voltage regulator. A
machine voltage regulator having a voltage-sen-
sitive element which acts directly without
interposing power -operated means to control

the excitation of an electnc machine. -
LVSwgD

direct-acting overcurrent trip device. See drrect
release (series trip) indirect release (tr‘lp)::and
overcurrent release (trip). '

direct-current component (of a total cutrent).
That portion of the total’ current Whrch con-

stitutes the asymmetry.
LVSwgD, PCB, Swg .

direct operatlon Operatlon by means of a
mechanism’ connected directly to the main

operating shaft or an extension of the same.
HVS, Swg.

direct release (series tnp) A release dlrectly
energized. by the current in the main circuit of

a switching device. : :
LVSwgD, PCB, Swg
dlrectlonal-companson protection. A 1orm oI
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pilot-protection in:whichrthe relative opersting
conditions of the directional units at: the litie
terminals aré:compdred to-determine whether a

fault is in the protected line section.
PSRC
directional controls (as.applied to.a protectlve

relay or relay. scheme). ‘A qualifying term that
indicates a means of'controlling the operating
force in ‘a nondirectional relay so that it will
not operate -until the two or more: phasor
quantities used  to actuate the controlling
means (d1rect10nal relay) are in a_ predeter-
mined band of phase: relatlons with a reference
input. A

- PSRC

dlrectlonal-current tnppmg " See d1rectlonal-
overcurrent protectlon and dlrectlonal-overcur-

.rent relay

dlrectlonal-ground relay. A dl_rectronal relay
used primarily to detect single-phase-to- -ground
faults, but. _also sensitive to - double-phase to-

ground faults
PSRC

NOTE: This type ‘of telay is usually-Operated.from ‘the

zero-sequence components of voltage and current,-but
is sometimes operated from negatlve sequence quan
tities, i

directional-overcurrent protection. A method
of protection in which’an'abnormal condition
within the protected equipment is detected by
the current being in excess of a predetermined
amount and in a predetermined band of phase
relations with a reference input. .

"PSRC

directional-overcurrent relay. A relay cons1st1ng
of an overcurrent unit and a directional u_rnt

combined to operate _]omtly
‘PSRC

‘dlrectlonal-power relay A relay that operates

in conformance with-the :direction of power.

_PSRC
“directional-power trlppmg “See dlrectlonal-

power relay.

diréctional relay. ‘A reldy:that responds to the
relative phase posmon of a current with respect

to another current of voltage reference. ‘
PSRC

NOTE: The above defmltlon which applies basrcally to
a single ‘phase directional relay may . .be extended’ to
cover a polyphase d1rect10nal relay

dlscharge res1storl A re31stor that upon inter-
ruption. of excitation source current, is con-
nected across the field windings of a generator,
niotor, synchronous condenser, or an exciter to
limit the transient voltage in the field circuit
and to hasten the decay of fleld current of

these machines.
LVSwgD
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disconnected position (of a switchgear-as-
sembly removable element).. That position in
which the primary and secondary disconnect-
ing devices of the removable element are
separated by a safe distance from the station-

ary element contacts.
SwgA cL .
NOTE: Safe dlstance as used here is a distance at
which the equipment will meet its’ wrthstand ratings,
both power frequency and impulse, between line and
load stationary ..terminals - and phase-to-phase and
phase-to-ground. on. both line and load . stationary
terminals with the “switching devrce in the closed
position.

disconnecting blade. See blade (dlsconnectlng
blade) (of a switching device).

disconnecting cutout. A cutout having a dis-

connecting blade for use as a d1sconnect1ng or

isolating switch.
HVF, Swg
disconnecting fuse.

See fuse disconnecting
switch. -

disconnecting or isolating switch (dlsconnector,
isolator). A mechanical switching device used
for changing the connections in a circuit, or for
isolating ‘a circuit or equxpment from the

source of power.

HVF, Swg; HVS, Swg '
NOTE: It is required to carry normal load. current
continuously, and also abnormal or short-circuit cur-
rents for short intervals as specified. It is also required
to open or close circuits either when negligible current
is broken or made, or when no significant charnge in the
voltage across the terminals of each of the switch poles
occurs, .

distance protection. A method of line protec-
tion in which an abnormal condition within a
predetermined electrical distance of a line
terminal on the protected circuit is detected by

measurement .0of system conditions ‘at that

terminal.
PSRC . )
distance relay. A generic term covering those

forms of protective relays in which the re-
sponse to the input quantities is primarily a
function of the electrical circuit distance be-
tween the relay location and the pomt of fault
See Frgs 1(a) and 1(b). ’ :

dlstnbutlon (used as an adjective). A general
term used, by reason of specific physical or
electrical characteristics, to denote application
or restriction of the modified term, or both, to
that part of an electric system used for
conveying energy to-the point of utilization
from a source or from one or more main

receiving stations.
HVF, Swg
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NOTES: (1) From the standpoint of a utility system,
the area described is between the generating source; or
intervening substatlons and the customers entrance
equipment.

(2) From the standpomt of a- customers mternal
system, the area described is between a source or
receiving.station within the customer’s plant and the
points of utilization.

distribution cutout. A fuse or disconnecting
device consisting of any one of the followmg
assemblies: .

(1) A ‘fuse support ‘and fuseholder which
may or may ‘not include the conductmg ele-
ment (or fuse link).

(2)~A fuse support-and drsconnectmg blade

(3) A fuse support and fuse carrier which
may or may not-include the conducting ele-

ment (fuse link) or disconnecting blade. -
HVF, Swg

NOTE: In addition” to  the -distribution cutout is
identified by the following characteristics:

(1) Dielectric thhstand (BIL) strengths at dlstnbu-
tipn levels. :

. {2) Application prrmanly on dlstrlbutlon feeders and
circuits.

(3) Mechamcal constructlon basrcally adapted to
pole or crossarm mounting except for the distribution
oil cutout.

(4) Operating voltage limits correspondmg to dis-
tributlon systems voltage :

distribution drsconnectmg cutout. See dlstrlbu-
tlon cutout and disconnecting cutout

distribution enclosed single-pole air switch (dis-
tribution enclosed air switches). A single-pole
disconnecting switch in which the contacts and
blade: are- mounted completely within an insu-
lated  enclosure. (Cannot be converted into a

distribution cutout or disconencting fuse )
HVF Swg

NOTE:. The dlstrrbutlon enclosed air sw1tch is iden-
tified by the following characteristics:

(1) Dielectric withstand (BIL) strengths at dxstrlbu-
tion level. .

-(2) Application prlmarlly on dlstrrbutron feeders and
clrcults

“(8) Mechamcal construction basically adapted  to
crossarm mounting,

(4) Operating voltage lxmlts correspond to dlstrrbu-
tion voltage.

(5) Unless mcorporatmg load-break means, it has no
interrupting (load-break current) rating. (Some load-
break' ability is inherent in' the device. This ability
can be best evaluated only by the user, based on ex-
perience under operating conditions:)
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distribution fuse cutout. See distribution cut-
out and fuse cutout '

dlstrlbutlon 011 cutout. See dlstnbutmn and oil
cutout.:

distribution open cutout. See distribution and
open cutout.

distribution open-link cutout. See dlstnbutlon
and open-link cutout. :

distribution switchboard. A power switchboard
used for the distribution of electric energy at

the voltages ‘common for such distribution

within a building.

SwgA

NOTE: Knife switches, air circuit breakers, and fuses
are generally used for circuit interruption on distribu-
tion switchboards, and voltages seldom exceed 600.
However, such swntchboards often include switchboard
equipment for a high-tension incoming supply circuit
and a step-down transformer.

double-break switch. One that opens-a con-
ductor of a circuit at two pomts

HVS, Swg

double-throw (as applled to a. mechamcal
switching device). A qualifying term indicating
that the device can change the circuit connec-
tions by utilizing one or the other of its two

operating positions.

LVSwgD

NOTE: A double-throw air switch changes circuit
connections by moving the switchblade from one of
two sets of contact clips into the other.

drawout-mounted device. Oné having discon-
necting devices and -in which the removable
portion may be removed from the stationary
portion without the necessity of unboltmg

connections or mounting supports.
LVSwgD, SwghA
NOTE: Compare with stationary-mounted device:

dropout’ (of a relay).- A term for contact
operation (opening or closing) as a relay just
departs from pickup. Also identifies the max-
imum. value: of -an-input quantity Whlch will

allow the relay to depart from plckup
PSRC

dropout fuse. A fuse in which the fuseholder or
fuse unit ‘automatically drops into an open

position after the fuse has mterrupted the
circuit.

HVF, Swg

dropout ratio (of a relay). The ratio of dropout
to p1ckup of an input quantity.

PSRC l ,
NOTE: This term has been used mostly with relays for
which reset is not differentiated from dropout. Hence a
similar term, reset ratio, the ratio of reset to pickup, is
not generally used, though technically correct.
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dropout time (of a relay).. The time interval to
dropout following a- spec1f1ed change of mput

conditions.
PSRC

NOTE: When the change of input’ conditions is not
specified it is intended to be a sudden change from
pickup value of input to zero input. .

dry vault. A ventilated, enclosed area - not

subject to flooding.
Rand §, Swg

dual benchboard A combmatlon assembly of a
benchboard and a vertical hmged panel switch-
board placed back to back (no aisle) and

enclosed with a top and ends.
SwgA -

dual-element fuse. A fuse havmg current—re-
sponsive elements of two different fusing char-

acteristics in series in a s1ngle fise.
HVF, Swg

dual overcurrent trlp See dual release (trlp)
and overcurrent release (tnp)

dual release (txip). A release that combmes the
function of a delayed and an mstantaneous

release.
Rand S Swe

dual sw1tchboard A control sw1tchboard Wlth
front and rear panels separated a comparatlvely
short distance and enclosed at both ends and
top. The panels on at least one side‘are hinged

for access to the panel wiring:
SwgA

duplex benchboard. A comblnatlon assembly
of a benchboard and a vertical control swn;ch-
board placed back to back and enclosed with a
top and ends (not grille). Access space with
entry doors. is.provided between the bench-

board and vertical control sw1tchboard
SwgA

duplex switchboard. A control sw1tchboard
consisting of panels placed back to back and
enclosed with a ‘top and ends (not grille).
Access space with entry doors is provided

between the rows of panels, -
SwgA

earth-fault protectlon See- ground protectlon

electnc Contammg, producmg, arising from,
actuated by, or carrying electricity, or des1gned

to carry electricity and capable of so doing.
SwgA

Examples:
h1cle wave. .
electrical. . Related to, pertammg to, or asso-
ciated with electricity but not havmg its

properties or characteristics.
SwgA

Examples: Electrical engineer, handbook 1n-
silator, rating, school, unit.

Electric eel, energy, motor, ve-

electric telemeter. The measuring, trausnilttihg,'




FOR POWER SWITCHGEAR

and receiving apparatus, including the primary
detector, intermediate means (excluding the
channel) and end devices for electric telemeter-
ing.
SUB
NOTE: A telemeter that measures current is called a
teleammeter; voltage, a televoltmeter; power, a tele-
© wattmeter; one which measures angular or linear
position, a position telemeter. The names of the
various component parts making up the telemeter are,
in general, self-defining; for example, the transmitter,
receiver, indicator, ete.

electric telemetering (electric telemétry). Tele-
metering performed by an electrical translating

means separate from the measurand.
SUB

electric center (of a power system out of
synchronism). A point at which the voltage is
zero when a machine is 180 degrees out of

phase with the rest of the system.

PSRC

NOTE: There may be one or more electrical centers
depending on the number of machines and the inter-
connections among them,

electrical interchangeability (of fuse links or
fuse units). The characteristic which permits
the designs of various manufacturers to be used
interchangeably so as to provide a uniform
degree of overcurrent protection and fuse

coordination.
HVF, Swg :
electrical operation. Power operation by elec-

tric energy.
LVSwgD, BCB, Swg

electrically release-free (trip-free) (as applied to
an electrically operated switching device). A
term indicating that the release can open the
device even though the closing control circuit is

energized. '

PCB, Swg; LVSwgD; R and S, Swg

NOTE: Electrically release-free switching devices are
usually arranged so that they are also anti-pump. With
such an arrangement the closing mechanism will not
reclose the switching device after opening until the
closing control circuit is opened and again closed.

electrically reset relay. A relay that is so
constructed that it remains in the picked-up
condition even after the input quantity is
removed; an independent electrical input is

required to reset the relay.
PSRC

electrically trip-free. See electrically release-
free.

electromagnetic relay. An electromechanical
relay that operates principally by action of an
electromagnetic element which is energized by

the input quantity.
PSRC . .
electromechanical relay. A relay that operates
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by physical movement of parts resulting from
electromagnetic, electrostatic, or electrothermic

forces created by the input quantities.
PSRC

element (of a relay). See relay element.

enclosed cutout. A cutout in which the fuse
clips and fuseholder or disconnecting blade are
mounted completely within an insulating en-

closure.
HVF, Swg
enclosed switchboard. A dead-front switch-
board that has an overall sheet metal enclosure
(not grille) covering back and ends of the entire

assembly.
HVF, Swg

NOTE: Access to the interior of the enclosure is
usually provided by doors or removable covers. The
top may or may not be covered.

enclosed switches, indoor or outdoor. Switches
designed for service within a housing restricting

heat transfer to the external medium.
HVS, Swg
enclosed switchgear assembly. One that is

enclosed on all sides and top.
SwgA

enclosure. A surrounding case or housing used
to protect the contair equipment and to
prevent personnel from accidently contacting

live parts.

SwgA

NOTE: Material and finish shall conform to the
standard for the switchgear enclosed.

end device (of a telemeter). The final system
element that responds quantitatively to the

measurand through the translating means and

performs the final measurement operation.

SUB

NOTE: An end device performs the final conversion of
measurement energy to an indication, record, or the
initiation of control.

entrance terminal (distribution oil cutouts). A
terminal with an electrical connection to the
fuse contact and suitable insulation where the

connection passes through the housing.
HVF, Swg

evolving fault. A change in the current during
interruption whereby the magnitude of current
increases to a fault current or to a higher value

of fault current in one or more phases.
PCB, Swg :

excitation current. The current supplied to

unloaded transformers or similar equipment.
PCB, Swg

exciter ceiling voltage. The maximum voltage
that may be attained by an exciter under

specified conditions.
LVSwgD

expansion chamber (for an oil cutout). A
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sealed chamber separately attachable .to the
vent opening to provide additional air space
into which the gases developed during c1rcu1t
interruption can expand and cool.

HVF, Swg :
expendable cap (of an expendable-cap cutout)
A replacement part or assembly for clamping
the button head of a fuse link and closing one
end ‘of the fuseholder. It includes a pressure-
responsive section which opens to relieve the
pressure . within the fuseholder, when a .pre-
determined value is exceeded durmg circuit
mterruptlon

HVF, Swg

expendable-cap cutout. An open cutout having

a fuse support designed for and equipped with

a fuseholder having an expendable cap.
HVF, Swg

explosionproof fuse. A fuse, so constructed or
protected, that for all current interruptions
within its rating shall not be damaged nor

transmit flame to the outside of the fuse.
HVF, Swg

exponential-cosine (exponentlal minus cosine)
(ex-cos) envelope (of a fransient recovery
voltage). A voltage-versus-time curve which
represents -the maximum  at any time of the

1-cosine (1. minus cosine) envelope and the

exponential envelope.
PCB, Swg

exponential (ex) envelope (of a transient re-
covery voltage). A voltage-versus-time curve of
the general exponential form ey E; [1 - ex
(t/T)) in which e  represents the transient
voltage across a switching device pole unit,

reaching its crest E at infinite time.

PCB, Swg

NOTE: In practice this envelope curve is derived from
a circuit in which a voltage E, charges, by means of a
switch, a circuit with inductance L ‘in series with
1mpedance Z and capacitance C in parallel. The voltage
of e; is measured across Z.

E, represents the ac driving or ceiling voltage which
is considered at its peak at the time of a current zero
and remains practically constant during that portion of
the transient defined by the first curve. Hence, it can
be considered as dc source during this time. The
voltage application is simulated by the closing of the
switch,.

e, represents the transxent voltage across the circuit
breaker pole unit.

L represents the equnvalent effective inductance on
the source side of the circuit breaker.

. Z represents the equivalent surge impedence of
assoclated ‘transmission lines,

C represents the equivalent lumped capacitance on
the source side of the breaker and modifies the
exponential envelope by what may be considered as a
slight initial time delay, T';.

R is the transient recovery voltage rate, correspond-
ing to the initial slope of the exponential envelope

expulsion fuse or fuse unit. A vented fuse or

24

‘fault bus (fault groqu bus) A bus co

IEEE STANDARD-DEFINITIONS

fuse unit in which the expulsion effect of gases

‘produced:’ by the-arc and: lining .of the-fuse-
holder, .either  -alone ..or ~aided. by: a: sprmg,

extinguishes the arc.
HVF, Swg

external insulation..Insulation that is: des1gned
for use outside of: bu11d1ngs and for expOSure to

the weather:
SwgA - :

factory renewable fuse ‘unit. A fuse uni

e

after circuit interruption must. be . returned to
the manufacturer to be restored for serv1ce

HVF, Swg % FIE
failure to trip. In: the performance of a relay or
relay system, the-lack of tripping which should
have occurred cons1der1ng the ob]ectwes of the

relay system des1gn
PSRC

false trlppmg In the performance of a relay or
relay system, the tripping -which. should not
have occurred con51der1ng the ob]ectwes of the

relay system des1gn
PSREC =

fault. See short circuit.

nnected
to normally grounded parts of’ electrlc equlp-
ment, so insulated "that'‘all* of the gic
current passes to ground through fault detect—

ing means.
SwgA, PSRC

fault bus protection (relaying). A melv 1o
ground’ fault protection which makes us

fault bus.
SwgA, PSRC

fault-detector relay. A momtormg relay hose
function-is to limit the operation of assoéiated

protective relays to spec1flc system cond1t10ns
PSRC

fault incidence angle The phase angle as
measured between .the- instant .ofs :fault in-
ception and a selected: refererice;~such as:the

zero point on a current or Voltage Wave
PSRC

device used in apphed-fault protectlon to place
a short circuit:on an energized ‘circuit-andsto
carry the resulting: current until the circuit has

been.denergized by protectlve operatlon. L
HVS, SWE it
NOTES: (1) This switch is operated by a_ st
energy mechanism capable 6f closing the switch within
a specified rated closmg time at its rated makmg
current. The switch thay be opened either’ manually or
by a power-operated mechanism.

(2) The applied short circuit may be 1ntentionally
lmrnted to aV01d eiccessxve syste i
fault mterrupter. A self controlled mechamcal
switching device capable of . maklng, carrying
and automatically 1nterrupt1ng an alternatlng
current, - but -without " ‘antomatic ‘reclosing
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capability. It includes an assembly of control
elements to detect overcurrents and control the

fault interrupter.
R and S, Swg
ferrule (of a cartridge fuse). A fuse terminal of

cylindrical shape at the end of a cartndge fuse.
HVF, Swg, LVSwgD

field application relay. A relay that initiates the
application of field excitation to a synchronous

machine under specified conditions.

PSRC

NOTE: It is usually a polarized relay sensitive to the
slip frequency of the induced field current. It may also
remove excitation during.an out-of-step condition.

field - discharge (as applied to a switching
device). A qualifying term indicating that the
switching device has main contacts for ener-
gizing and deenergizing the field of a generator,
motor, synchronous condenser or exciter; and
has auxiliary contacts for short-circuiting the
field through a discharge resistor at the instant
preceding the opening of the main contacts.
The auxiliary contacts also disconnect the field
from the discharge resistor at the instant

following the closing of the main contacts
LVSwgD

NOTE: For dec generator operation the auxxhary con-
tacts may open before the main contacts close.

field discharge circuit breaker. See field - dis-
charge and circuit breaker.

field renewable fuse or fuse unit. See renewable
fuse or fuse unit.

field tests. Tests made on operating systems
usually for the purpose of investigating the
performance of switchgear or its component
parts under conditions that cannot be dupli-

cated in the factory.

PCB, Swg '

NOTE: Field tests are usually supplementary to fac-
tory tests and therefore may not provide a complete
investigation of capabilities.

field tests (switchgear). Tests made after the
assembly has been installed at its place of
utilization.

SwgA

fixed rack. An assembly enclosed at top and
sides, either open or with door(s) for access,
with a top to bottom front panel opening for
equipment mounting (for example, nominal
l}S?Mi:nch wide chassis and subpanel assemblies).
flame-retardant. So constructed or treated that
Lt w;ill not support flame. :

WE.

flow relay. A relay that responds to a rate of

fluid flow.
PSRC
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fluidly delayed overcurrent trip. See fluidly

. delayed release (trip and overcurrent release

(trip).

fluidly delayed release (trip). A release delayed

by fluid displacement or adhesion.
LVSwgD’

flush-mounted device. One in which the body
of the "device projects only a small specified
distance in front of the mounting surface

SwgA

frame size (as applied to a low-voltage circuit
breaker). A term which denotes the maximum
continuous current rating in amperes for all
parts except the coils of the direct-acting trip

device.
LVSwgD

frequency relay. A relay that responds to the
frequency of an' alternating electrical - input

quantity.
PSRC
frequency-type telemeter. A telemeter that

employs the frequency of a periodically recur-

ring electric signal as the translating means.
SUB
front contact. See a contact.

functional component. A device which per-
forms a necessary function for the proper
operation and application of a unit of equip-

ment.
LVSwgD

fuse. An overcutrent protective device with a
circuit-opening fusible part that is heated and
severed by the passage of overcurrent through

it.

HVF, Swg, PCB, Swg

NOTE: A fuse comprises all the parts that form a unit
capable of performing the prescribed functions. It may
or may not be the complete device necessary to
connect it into an electric circuit,

fuse arcing time. See arcmg time (of a fuse).

fuse blade (of a cartridge fuse). A cartridge- fuse
terminal having a substantially rectangular

cross-section.
R and S, Swg

fuse carrier (of an oil cutout). An assembly of a
cap which closes the top opening of an
oil-cutout housing, an insulating member, and
fuse contacts with means for making contact
with the conducting element and for insertion

into the fixed contacts of the fuse support.
HVF, Swg

NOTE: The fuse carrier does not include the conduct-
ing element (fuse link),

fuse clearing time. See clearlng time ( total

clearing tlme) (of a fuse).
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fuse clips (contact clips or fuse contacts). The
current carrying parts of a fuse support which
engage the fuse carrier, fuse holder, fuse unit,

or blade.
HVF, Swg

fuse condenser. A device that, added to a
vented fuse, converts it to a nonvented fuse by
providing a sealed chamber for condensation of

the gases developed during circuit interruption.
HVF, Swg

fuse cutout. A cutout having a fuse link or fuse

unit.
HVF, Swg

NOTE: A fuse cutout is a fuse disconnecting switch.
fuse contact. See fuse terminal.

fuse disconnecting switch (disconnecting fuse).
A disconnecting switch in which a fuse unit or
fuseholder-and fuse link forms all or a part of

the blade.
HVF, Swg

fuse enclosure package (FEP). An enclosure
supplied ‘with one ‘or more current limiting
fuses as a package for which application data
covering the specific fuse(s) and enclosure are

supplied.
HVF, Swg

fuse filler. See arc-extlngulshmg medlum (of a
fuse).

fuseholder (of a high-voltage fuse). An as-
sembly of a fuse tube or tubes together with
parts necessary to enclose the conducting
“element and provide means of making contact
with the conducting element and the fuse clips.
The fuseholder does not include the conduct-

ing element (fuse hnk or refill unit).
HVF, Swg

fuseholder (of a low-voltage fuse) An assembly
of base, fuse clips, and necessary insulation for
mounting and connecting into the circuit the
current-responsive element, with its holding

means if used for making a complete device.
LVSwgD

NOTES: (1) For low-voltage fuses the current-re-
sponsive element and holding means are called a fuse,

(2) For high-voltage fuses the general type of as-
sembly defined above is called a fuse support or fuse
mounting. The holding means (fuseholder) and the
current-responsive’ or conducting element are called a
fuse unit.

fuse hook. A hook provided with an insulating
handle for opening and closing fuses or
switches and for inserting the fuseholder, fuse
unit, or disconnecting blade into and removing

it from the fuse support.
HVY, Swg

fuse link. A replaceable part or assembly,
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comprised entirely or principally of the con-
ducting element, required’'to be replaced after
each circuit interruption to restore the fuse to

operating conditions.
HVF, Swg

fuse melting time. See meltmg time (of a fuse).

fuse mounting. See fuse support {ofa hlgh-volt-
age fuse).

fuse muffler. See muffler (of a fuse).

fuse support (fuse mounting) (of a high-voltage
fuse). An assembly of base, mounting support
or oil-cutout housing, fuse clips, and necessary
insulation for mounting and connecting into
the circuit the current-responsive element with
its holding means if such means are used for

making a complete device.
HVF, Swg

NOTES: (1) For hlgh voltage fuses the holdmg means
is called a fuse carrier or.fuseholder, and in combina-
tion with the current-responsive or conductlng element
is called a fuse unit..

(2) For low- voltage fuses the general type of as-
sembly defined above is called a fuseholder: .

fuse terminal (fuse contact). The mean‘s"for
connecting the current-responsive element or
its holding means, if such means is used for

making a complete device, to-the fuse clips.
HVF, Swg

fuse time-current characteristic. The correlated
values:of time.and current that designate the
performance of all or a stated portion.of the

functions of the fuse
HVF, Swg

NOTE: The time- current characterlstlcs of a fuse are
usually shown as a cuxve, )

fuse time-current tests. Tests that consist of the
application of current to determiine the relation
between the rms alternating current or direct
current and the time for the fuse.to perform

the whole or some specified part of its inter-
rupting function.
HVF; Swg

-fuse tongs. Tongs provided W1th an 1nsulat1ng

handle and jaws. Fuse tongs are used to insert
the fuseholder or fuse unit into the: fuse

support or to remove it from the support
HVF, Swg

fuse  tube. A tube- of 1nsu1atmg material that
surrounds the currerit-responsive element, the

conducting element or the fuse link. -
HVF, Swg

fuse unit. An assembly comprising a conduct-
ing element mounted in a fuseholder with parts
and materials in the fuseholder essent1al to the

operatlon of the fuse.
HVF, Swg

fusible element (of a fuse). That part, having
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predetermined current-responsive melting char-
acteristics, which may be all or part of the

current-responsive element.
HVF, Swg

future point (for supervisory control or indica-
tion or telemeter selection). Provision for the
future installation of equipment required for a

point.

SUB

NOTE: A future point may be provided with 1) space
only, 2) drilling, or other mounting provisions only or
3) drilling, or other mounting provisions, and wiring
only,

gas-accumulator relay. A relay that is so con-
structed that it accumulates all or a fixed
proportion of gas released by the protected
equipment and operates by measuring the

volume of gas so accumulated.
PSRC

gas-pressure relay. A relay so constructed that
it operates by the gas pressure in the protected

equipment.
PSRC

general purpose current limiting fuse. A fuse
capable of interrupting all currents from the
rated maximum interrupting current down to
the current that causes melting of the fusible

element in one hour.
HVF, Swg

general-purpose enclosure. An enclosure used
for usual service applications where special
gypﬁs of enclosures are not required.

Wi

gefle:ral-purpose low-voltage dc power circuit
breaker. A low-voltage dc power circuit breaker
which, during interruption, does not usually
prevent the fault current from rising to its E/R

value.

LVSwgD '

granular-filled fuse unit. A fuse unit in which
the arc is drawn through powdered, granular,

or fibrous material.
HVF, Swg

ground bus. A bus to which the grounds from
individual pieces of equipment are connected,
and that, in turn, is connected to ground at one
or more points.

SwgA

ground contact (of a switchgear assembly). A
self-coupling separable contact provided to
connect and disconnect the ground connection
between the removable element and the ground
bus of the housing and so constructed that it
remains in contact at all times except when the
primary disconnecting devices are separated by

a safe distance.

SwgA

NOTE: Safe distance, as used here, is a distance at
which the equipment will meet its withstand-voltage
ratings, both low-frequency and impulse, between line
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and load terminals with the switching device in the
closed position.

ground overcurrent. The net (phasor sum)
current flowing in the phase and neutral
conductors or the total current flowing in the
normal neutral to ground connection which

exceeds a predetermined value,
LVSwgD
ground protection. A method of protection in

which faults to ground within the protected

equipment are detected.
PSRC, LVSwgD

ground relay. A relay that by its design or
application is intended to respond primarily to

system ground faults.
PSRC

groundable. parts. Those parts that may be
connected to ground without affecting opera-

tion of the device.
HVF, Swg, LVSwgD
grounded parts. Parts that are intentionally

connected to ground.
HVF, Swg, HVS, Swg, LVSwgD, PCB, Swg ) .
grounding switch. A mechanical switching

device by means of which a circuit or piece of
apparatus may be electrically connected to

ground.

HVS, Swg .

group operation. The operation of all poles of a
multipole switching device by one operating

mechanism.
HVS, Swg, PCB, Swg

guard signal. A signal sent over a communica-
tion channel to make the system secure against
false information by preventing or guarding
against the relay operation of a circuit breaker
or other relay action until the signal is removed

and replaced by a tripping or permissive signal.
PSRC

hand-reset relay (mechanically reset relay). A
relay that is so constructed that it remains in
the picked-up condition even after the input
quantity is removed; specific manual action is

required to reset the relay.
PSRC

handling device (of metal-clad switchgear).
That accessory that is used for the removal,

replacement, or transportation of the re-
movable element.
SwgA

harmonic-restraint relay. A restraint relay that
is so constructed that its operation is restrained
by harmonic components of one or more

separate input quantities.
PSRC
high-pressure contact (as applied to high-volt-

age disconnecting switches). One in which the
pressure is such that the stress in the material
of either of the contact surfaces is near the



ANSI/IEEE
C37.100-1981

elastic limit of the material so that conduction

is a function of pressure.
HVF, Swg

high-speed grounding sw1tch See fault-lmtlatmg
switch. ‘

hlgh speed low,—voltage _.de power
breaker. A low-voltage dc power circuit breaker
which, during interruption, limits the magni-
tude of the fault current so that its crest is
passed not later than a specified time after the
beginning of the fault current transient, where
the system fault current, determined without

the circuit breaker in -the circuit, falls between.

specified limits of current at.a specified time.
LVSwgD

NOTE: The speclfled t1me in present practice is 0.01
second.
hlgh-speed relay A relay that operates in less

than a specified tlme
PSRC- -

NOTE: The specified: time in present practice is fifty'

milliseconds (three eycles on a 60 Hz basis).

high-speed short-cn'cultlng sw1tch See fault-
initiating switch, -

hinge clip (of a switching device). The cllp to

which the blade is movably attached.
HVS, Swg -

homogeneous series (of current limiting fuse
units). A series of fuse units, deviating from
each other. only i in such characteristics that, for
a given test, the testing of one or a reduced
number of partlcular fuse units of the series
may be taken as representatwe of all the fuse

units of the serles
HVF, Svg

hook operation. See stick (hook) operatlon

hook ring (air sw1tch). A nng prov1ded on the
switch blade for operation of the switch with a

switch stick.
HVS, Swg

hook stick. See switch stick (switch hook).

horn-gap sw1tch. A switch provided w1th arcmg

horns.
HVS, Swg

housing (body) (of an oil cutout). A part of the

fuse support that contains the oil and prov1des'

means for mounting the fuse carrier; entrance
terminals, and- fixed: contacts. The: housing
includes the means for mounting the cutout on
a supporting structure and openings for attach-
ing accessories such as a vent or an expansmn

chamber
HVF, Swg

hydraulic operatlon Power operatmn by move-

ment of a liquid under pressure.
PCB, Swg

circuit
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hydraulically release-free (trip-free) (as applied
to-a hydraulically operated: switching device).
A term indicating that by hydraulic control the
switching device is free to open at any pos1t1on

in the closing stroke if the. release is energized.
PCB, Swg )

NOTE: - This . release-frée ' feature is operative even
though the closing control switch is held closed.

PPt characteristic (of a fuse). The amount of
ampere-squared seconds passed by the fuse
during a specified period and under specified

conditions.

HVF, Swg :
NOTES: (1) The spec1f1ed perlod may be the meltmg,
arcmg, or total clearmg tlme The sum of meltmg and
arcing I2¢ is the clearing I2 ¢,

(2) The melting characteristic is related to.a spec-
ified current wave shape, and the arcing It to specified
voltage and circuit-impedance conditions.

ice proof. So constructed or protected that ice
of a specified composition and thickness will

not interfere with successful operation.
HVS, Swg

impedance relay. A dlstance relay in which the
threshold value of operation depends only on
the magnitude of the ratio of voltage to current
applied to the relay, and is substantlally in-
dependent of the phase angle of the 1mped

ance. See Fig 1(a).
PSRC

impulse (time) margm In the operation of a
relay the difference between characteristic op-
erating times and critical 1mpulse t1mes See
Fig 3. ~ v SR :
PSRC

impulse withstand voltage. The crest voltage of
an impulse that, under specified condltlons
can be applied w1thout causmg flashover. or

puncture. .
HVF, Swg

incorrect relay operatlon Any output response
or lack of output response by the relay that,

for the applied input quantities, is not: correct.
PSRC

incorrect relaymg-system performance Any
operation or lack of operation of the relays or
associated equipment that, under existing con-
ditions, does not.conform to correct relaymg-

systems performance.
PSRC

mdependent manual operatlon (of a sw1tch1ng
device).. , stored-energy operat1on where
manual energy is stored and released such that
the speed and force of this operation are

independent of the action of the attendant
LVSwgD

independent pole tripping. The appllcat1on of
multipole circuit breakers in such a manner that
a-malfunction of one or more poles or asso-
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ciated’ control circuits will not prevent success-
ful tripping of the remaining pole(s).

PCB, Swg

NOTES: (1) Circuit breakers used for independent
pole. tripping must inherently be capable of individual
pole opening.

(2) Independent pole tripping is applied on ac power
systems to enhance system stability by maximizing the
probability of cleaning at least some phases of a multi-
phase fault, .

independent power operation. An operation by
means of energy other than manual where the
completion of the operation is independent of

the continuity of the power supply.
LVSwgD

1nd1cat1ng control switch. One that indicates its

last control operatmn
SwgA...

lndlcatmg fuse A fuse  that automatically
indicates that the fuse has interrupted the
circuit.

HVF, Swg

indirect-acting machine voltage regulator A
machine voltage regulator having a voltage-sen-
sitive element that acts indirectly, through-the
medium of ‘an  interposing device such as
contactors or a motor, to control the excita-

tion of an electric machine.
LVSwgD

Fig 3
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NOTE: A regulator is called a generator  voltage
regulator when it acts in the field circuit of a generator
and is called an exciter voltage regulator when it acts in
the field circuit of the main exciter.

indirect manual operation (of a switching
device). Operation by hand through an oper-
ating handle mounted at a distance from, and
connected to the switching device by, mechan-
ical linkage.

LVSwgD

indirect operation - (of ‘a switching device).
Operating by means of an operating mechanism
connected to the main operating shaft or an
extension of it, through offset linkages and

bearings.

HVS, Swg

indirect release (trip) (of a switching device). A
release energized by the current in the main
circuit through a current transformer, shunt, or

other transducing device.
LVSwgD

individual pole operation. (of a multipole
circuit breaker or switching device). A descrip-
tive term indicating that any pole(s) of the
device can be caused to change state (open or
close) without changing the state of the re-
maining pole(s). Devices may have capability

Relationship of Relay Operating Time for
*_Electromechanical Relays

(PSRC)
100~ — e e e - P
f— NORMAL MOVEMENT OF |
P RELAY WHEN CURRENT .
&< GREATER THAN PICKUP OVERTRAVEL OF RELAY
EE 1S APPLIED | WHEN CURRENT IS
- gk | REDUCED TO LESS
Lo IES N THAN BICKUP BEFORE
§ 2l 8 [ | conTacTs cLosE
I ' |
. | | NORMAL RESET ACTION
z | WHEN CURRENT 15
5" | l LESS THAN RESET
:
| 1
50
5o | g ‘ |
P > | | [
z & | |
. 9 :.;a ,L_lMPULSE,.{
¢ |8 ™ |
2ol | |
S ool E o
gl | | |
| f | !
! | |
N4 L [ I 1
e CRITICAL IMPULSE TIME —— CRITICAL OVERTRAVEL TIME o
- CHARACTERISTIC OPERATING TIME ——sle——— RESET TIME ———




ANSI/IEEE
C37.100-1981

for individual pole opening, individual pole

closing, or both.
PCB, Swg

indoor. Designed for use only inside buildings,

or weatherresistant enclosures.
HVF, Swg, HVS, Swg, PCB, Swg

induction cup (of a relay). A form of relay
armature in the shape of a cylinder with a
closed end that develops operating ‘torque by
its location within the fields of electromagnets

that are excited by the input quantities.
PSRC

induction cylinder (of a relay). A form of relay
armature in the shape of an open- -ended cyl-
inder that develops operating torque by its
location within the fields of electromagnets

that are excited by the input quantities. -
PSRC

induction disc (of a relay). A form of relay
armature in the shape of a disc that usually
serves the combined function of providing an
operating torque by its location within the
fields of an electromagnet excited by the input
quantities ‘and a-restraining force by motion

within the field of a permanent magnet.
PSRC

induction loop (of a relay). A form of relay
armature consisting of a single turn or loop
that develops operating torque by its location
within the fields of electromagnets that are

excited by the input quantities.
PSRC

initiating relay. A programming relay whose

function is to constrain the action of depend- |

ent relays until after it has operated.
PSRC

input (to a relay). A physical quantity or
quantities to which the relay is designed to re-

spond.
PSRC

NOTES: (1) A physical quantity. that is not directly

related to the prescribed response of a relay, (though

necessary, to or in some way affecting the relay opera-
tion,) is not considered part of input.

(2) Time is not considered a relay input, but it is a
factor in performance.

inside air temperature. See average inside air
temperature.

instantaneous. A qualifying term indicating

that no delay is purposely introduced in the .

action of the device.
PSRC, LVSwgD, PCB, Swg

instantaneous phase or ground trip element.
See instantaneous and direct-acting overcurrent
trip device.

instrument switch. One used to connect or dis-
connect an instrument, or to transfer it from

one circuit or phase to another.
SwgA

.. prearranged sequence.’
" three main divisions: mechanical interlocks, electrical
“interlocks, and key interlocks, based on the type of

IEEE STANDARD DEFINITIONS

Examples:

.Ammeter
switch. : :

switch; - voltmeter

insulator unit. -An insulator assembled with
such' metal parts as may be necessary for at-
tachmg it to other msulatlng umts or dev1ce

parts.
HVF, Swg, HVS, Swg

integral unit substatlon ‘A unit substatlon in
which the incoming, transforming, and out-
going sections aré manufactured as a smgle

compact unlt
SwgA

integrator (as apphed to relaymg) A, tra:nsducer
whose output wave form is substantmlly the

time integral of its input Wave form
PSRC

interconnecting channel (of a superv1sory
system). The transm1ss1on hnk ‘such as the
direct wire, carrier, or microwave channel (1n-
cluding the direct current, tones, etc) by which
supervisory -.control - or .indication :signals ;or
selected ' telemeter - readings are . transmitted
between the master station and the remote sta-

tion or stations, in a single supervisory system.
SUB
interlock. A device actuated by the operatlon

of some other device with which"it is directly
associated, to govern succeeding operations of

the same or allied devices.

HVS, Swg, LVSwgD, PCB, Swg

NOTE: An interlock system is a series of interlocks
applied to associated equipment in such a manner as to
prevent or allow;operation of the equipment only in a
Interlocks are classified into

interconnection between the associated devices.

intermediate contacts (of a sthchmg device).
Contacts in the main circuit which part after
the main contacts and before the arcing con-
tacts have parted.

"*LVSwgD, PCB, Swg

interposing relay (of a 'supervisory system).
An auxiliary relay at the master or remote sta-
tion, the contacts of which serve: 1) to ener-
gize a .circuit (for closing, opening, or other
purpose). of an element of remote station
equipment when the selection of a desired
point has been completed and when suitable
operating signals are . received through the
supervisory equipment from the master station;
or 2) to connect-in the circuit the telemeter
transmitting and receiving equipments, respec-

tively, at the remote a;nd master stations.
SUB

NOTE: The interposing relays are considered part of a
superv1sory system

: mterrogatlve ‘supervisory system. A system
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whereby the master station controls all opera-
tions of the system, and whereby all indica-
tions are obtained on a master station request

or interrogation basis.

SUB

NOTE: The normal state is usually one of continuous
interrogation or polling of the remote stations for
changes in status.

interrupter. An element designed to interrupt

specified currents under specified conditions.
HVS, Swg, LVSwgD, PCB, Swg
interrupter -switch. An air switch, equipped

with an interrupter, for making or breaking

specified currents, or both.
HVS, Swg

NOTE: The nature of the current made or broken, or
both, may be indicated by suitable prefix: that is, load
interrupter switch, fault interrupter switch, capacitor
cuirent interrupter switch, etc.

interrupter blade (of an interrupter switch). A
blade used in the interrupter for breaking the
circuit.
HVS, Swg
interrupting (breaking) current. The current in

a pole of a switching device at the instant of

the initiation of the arc.
PCB, Swg

interrupting tests. Tests that are made to deter-
mine or check the interrupting performance of

a switching device.
HVF, Swg, LVSwgD, PCB, Swg

interrupting (total break) time (of a mechanical
switching device). The interval between the
time when the actuating quantity of the release
circuit reaches the operating value, the switch-
ing device being in a closed position, and the
instant of arc extinction on the primary arcing

contacts.

LVSwgD, PCB, Swg

NOTES: (1) Interrupting time is numerically equal to
the sum of opening time and arcing time.

(2) In multipole devices interrupting time may be
measured for each pole or for the device as a whole, in
which latter case the interval is measured to the instant
of arc extinction in the last pole to clear.

interruption to service. The isolation of an elec-
trical load from the system supplying that
load, resulting from an abnormality in the

system.
PSRC

inverse-time delay. A qualifying term indicating
that there is purposely introduced a delaying
action, the delay decreasing as the operating

force increases.
LVSwgD, PCB, Swg :

inverse-time relay. A relay in which the input
quantity and operating time are inversely re-
lated throughout at least a substantial portion

of the performance range. See Fig 2.
PSRC
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NOTE: Types of inverse-time relays are frequently
identified by such modifying adjectives as ‘“‘definite
minimum time,” ‘“moderately,” “very,” and “extreme-
ly” to identify relative degree of inverseness of the
operating characteristics of a given manufacturer’s line
of such relays.

isolated-phase bus. One in which each phase
conductor is enclosed by an individual metal
housing separated from adjacent conductor

housings by an air space.
SwgA

NOTE: The bus may be self-cooled or may be forced-
cooled by means of circulating a gas or liquid.

isolator. See disconnecting or isolating switch.

isolating time (of a sectionalizer). The time
between the cessation of a current above the
minimum actuating current value which caused
the final counting and opening operation and

the maximum separation of the contacts.
R and S, Swg
knife switch. A form of switch in which the

moving element, usually a hinged blade, enters

or embraces the stationary contact clips.
LVSwgD

NOTE: Insome cases, however, the blade is not hinged
and is removable. ‘ ‘

latch. An attachment used to hold a fuse or

switch in the closed position.
HVF, Swg

latching current (of a switching device). The
making current during a closing operation in

which the device latches or the equivalent.
PCB, Swg

latching relay. A relay that is so constructed
that it maintains a given position by means of a
mechanical latch until released mechanically or

electrically.
PSRC

LC auxiliary switch. See auxiliary switch and
LC contact.

LC contact. A latch-checking contact that is
closed which the operating mechanism linkage
is relatched after an opening operation of the

switching device.
PCB, Swg
leakage distance of external insulation. See

creepage distance.

lens distance réléy. A distance relay that has an
operating characteristic comprising the com-
mon area of two interesecting circular relay

characteristics. See Fig 1(b).
PSRC

level detector (as applied to relaying). A device
that produces a change in output at a pre-

scribed input level.
PSRC
lifting eye (fuse holder, fuse unit, or discon-

necting blade). An eye provided for receiving a
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fuse hook or switch hook for.inserting the fiise
or disconnecting’ blade into and. for removmg it

from the fuse support.-
HVF, Swg .

hftrng-msulator switch. One in whrch one, or
more insulators remain attached to the blade

miove: with’ 1t and hft 1t to the open posmon
HVS, Swg

line-closing swrtchmg—surge factor The ratio of
the line-closing switching-surge maximum: volt-
age to the crest of the normal-frequency line-
to- ground voltage at the_ source side of the
closing sw1tch1ng dev1ce 1mmed1ately pr1or to

closing. .~
PCB, Swg

line-closing ‘§witching-surge maximum voltage.
The maximum transient crest voltage to ground
measured ‘on a’ transmission * line: during a
switching- surge’ whlch results from energlzmg

that line. RSN SR
PCB, Swe
line tap (in" respect to system" protectxon) A

connéction to a line ‘with’ equipment that does
not feed energy ‘into-a fault on  the line in
sufficient magnitude to require con31derat10n
m the relay plan. e
PSRC
line terminal (in respect to system protection).
A connection to a line with equipment.that can
feed energy : into a fault on the line in sufficient
magmtude to requlre cons1derat10n 1n the relay
plan and whlch has means for automatrc
disconnection. o o e

PSRC ..,
lmear-lmpedance relay A dlstance reIay for

which the operatmg charactenstlc on” an R-X

¢!

diagrain is a straightline.  ~ " cEeTEe
PSRC '
NOTE: It may be described by the equatxon Z K /cos
(8 = a)"'wheére K and:oi-aré constantsand 9 is the phase
angle by which the input voltage leads the input
current. See Flg 1(a)

lmk-break cutout A load-break fuse cutout
that. 1S operated by breaklng the fuse lmk_ to

interrupt the load current.
HVF, Swg

hquld-fllled fuse unit, A fuse unrt in Wthh the

act is drawn through a liquid.
HVF, Swg

live-front smtchboard One havmg exposed 11ve

parts on. the front
SwgA -

live - parts. Those parts whlch are- desrgned to
operate at voltage ditferent’ from-that of the

earth.. /

HVF, Swg, HVS Swg, PCB Swg, Sng h

live tank switching" device. ‘A switching device
in which the vessel(s) housing the 1nterrupter(s)

is at.a potent1a1 above ground. .

ey
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load. The true or apparent power cohsumed by
power utilization.. equ1pment performmg its

normal function.
PCB, Swg

load-break cutout. A cutout with mean" for

interrupting load.ecurrents..
HVF,Swg. :

load-mdmatmg automatlc reclosmg equlpment
An aufomatic reclosing equipment that pro-
v1des for reclosmg the ClI‘CU.lt 1nterrupter auto-
matlcally in response to; sensmg of predeter-

mined conditions of the load c1rcu1t

SUB: . .,

NOTE: This’ type of automatlc reclosmg equlpment is
generally used for direct-cutrentToad ‘circuits. )

load-indicating resistor. A ' resistor- used

cOnJunctlon With' ‘suitable relays “or mstru-
ments, in an electric’ circuit, for the purpose of
determining or md1cat1ng the magmtude of the

conneécted load.”
SUB - i
load-mterrupter sw1tch An 1nterrupter SWltCh,
designed to interrupt currents not in excess’of
the continuous- current ratmg of’ the swt1ch
Rand 8, Swg

NOTES: (1) It may be designed. to: close and carry
abnormal or short-circuit currents as specrfled

~(2) In international (IEC) practice a device ‘with such
performance characterxstlcs is called a SW1tch .

load restoration. The process of scheduled load
restoration when the. abnormahty causmg load

shedding has been corrected
PSRC .

load - shedding. ‘The;: process of dehberately
removing preselected loads from a' powersys-
tem - in:response:to an abnormal-condition in

order to'maintain the integrity of'the system
PSRC

load-shifting resistor. One used .in_.an electrlc
circuit “to sh}ft load‘ from “one c1rcu1t to'

another.

LVSwgD
local backup A form of backup protectlon in
which the’ backup protectlve relays are at the

same station as the prlmary protect1ve relays
PSRC

lockout-free (as apphed to a recloser or sectlon-

zer) A general term denotmg that the
lockout mechanism can operate even though
the manual operatmg level is held in the closed
position., ... ..o T
RandS,Swg ST e

NOTE:" When Used ‘as an ‘adjective 'miodifying a devrce
the device has this operating capability: ;

g

e

lockout mechanism (of an automatlc c1rcu1t
recloser): A device that locks the. contacts An
the open position followmg the completlon of

a predetermmed sequence of. operatlons
R and S, Swg ) ) 7
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lockout operation (of a recloser). An opening
operation followed by the number of closing
and opening operations that the mechanism

will permit before locking the contacts in the

open position.
R and S, Swg

lockout relay. An electrlcally reset or hand-
reset auxiliary relay whose function is to hold
associated devices inoperative until it is reset.
PSRC

long-time-delay phase trip element. A d1recto
acting trip device element that functions with a

purposely delayed action (seconds)
LVSwgD

loop-service (ring) feeder. A feeder that sup-

plies a number of separate loads distributed
along its length and that terminates at the same

bus from which it originated.
SuB

loss-of-excitation relay. A relay that compares
the alternating voltages and currents at the
terminal of a synchronous machine-and oper-
ates to produce an output if the relationship
between these quantities indicates that the

machine has substantially lost its field excita--

tion.
PSRC

low-pressure  contact (area contact). One in
which the pressure is such that stress in the

material is well below the elastic limit of both -
contact surface materials, such that conduction.

is a function of area.
HVF, Swg
low-voltage ac power circuit breaker. See note

under circuit breaker.

low-voltage integrally fused power . circuit
breaker. An assembly of a general-purpose ac
low-voltage power circuit breaker and inte-
grally mounted current-limiting fuses which
together function as a coordinated protective

device.
LVSwgD

low-voltage protection. See undervoltage pro- .

tection.

lumped capacmve load. A lumped capac1tance

which is switched as a unit.
PCB, Swg
magnetic (as applied to a sw1tch1ng device). A

term indicating that lnterruptlon of the ClI'Clllt
takes place between contacts separable in an
intense magnetic field.

PCB, Swg, LVSwgD o

NOTE: With respect to contactors, this term indicates
the means of operation. ‘

magnetic air circuit breaker See magnetlc and

air circuit breaker.

main contacts (of a switching device). Contacts
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which carry all or most of the current ‘of the
main current.

HVS, Swg, LVSwgD, PCB, Swg

main protection. See primary protection.

main (primafy) switchgear connections. Those
that electrically connect together devices in the
main circuit, or connect them to the bus, or

both.
LVS'wgD, SwgA . .
maintenance operation device. A removable

device for use with power operated circuit
breakers which is used for manual operation of
a deenergized circuit breaker during mainten-

ance only.

LVSwgD, PCB, Swg

NOTE: This device is not to be used for closmg the
circuit breaker on an energized circuit.

making- current (of a switching device). The
value of the available current at the time the

device closes.
HVS, Swg, LVSwgD, PCB, Swg

NOTES: (1) Its. rms value is measured from the
envelope of the current wave at the time of the first
major current peak.

(2) The making current may also be expressed in
terms of instantaneous value of current in which case it
is measured at the first major peak of the current wave.
This is de51gnated peak making current.

manual control Control in which the main
dev1ces under control, whether manually or
power operated are controlled by an attendant.
SUB, PCB, Swg

manual lockout device. A device that holds the
associated device inoperative unless a predeter-
mined manual function is performed to release

the locking feature.
LVSwgD, PCB, Swg

manual  operation. Operation by hand without

using any other source of power.
HVS, Swg, LVSwgD, PCB, Swg, R and S, Swg

manual trip device. A device which is con-
nected to the tripping linkage and which can be

operated manually to trip a switching device.
PCB, Swg, LVSwgD

manually release- (trip-) free. See mechanically
release- (trip-) free for a manually operated
switching device.

master station (of a supervisory system). The
station from which remotely located units of
switchgear or other equipment are controlled
by supervisory control or which receives super-
visory indications or selected telemeter read-
ings. ~
SUB
maximum design voltage

(1) of a device. The highest voltage at which
the device is designed to operate -
PCB, Swg

(2) of a relay. The highest root mean square
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or direct voltage at which a relay is designed to

be energized continuously
PSRC

master station supervisory equipment That
part of a (smgle) supervisory system that
includes all necessary supervisory ' control re-
lays, keys, lamps, and associated devices lo-
cated at the master station for selection,
control, indication, and other functions to be

performed.
SuUB

measurand. A physical or electrical quantity,
property or condition that is to be measured.
SUB

mechanical interchangeability (of fuse links).
The characteristic that permits the designs of
various manufacturers to be interchanged phys-
ically so they fit into and withstand the tensile
stresses imposed by various types of prescribed

cutouts made by different manufacturers.
HVF, Swg

mechanical operation (of a switch). Operation

by means of an operating mechanism con-

nected to the switch by mechanical linkage.
HVS, Swg

NOTE: Mechanically operated switches may be actu-
ated either by manual, electrical, or other suitable
means, '

mechanical switching device. A switching de-
vice designed to close and open one or more
electric circuits by means of gulded separable

contacts.
LVSwgD

NOTE: The medium in which the contacts separate
may be designated by suitable prefix; that is, air, gas,
oil; etec.

mechanically delayed overcurrent - trip. See
mechanically delayed release (tnp) and over-
current release (tnp)

mechamcally delayed release (trip). A release
delayed by ‘a mechanical device.
LVSwgD

mechanically reset relay. See hand—reset relay

mechamcally release-free (trip-free) (as apphed
to a switching device). A term indicating that
the release can open the device even though 1)
in a manually operated switching device the
operating lever is being moved toward the
closed position; or 2) in a power-operated
switching device, .such as solenoid- or spring-
actuated types, the operating mechanism is
being moved toward the closed position either
by continued application of closing power or

by means of a maintenance closing lever
LVSwgD, PCB, Swg
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mechanism (of a switching device). The com-
plete assembly of levers and. other parts that
actuates the moving contacts of a switching

device.
LVSwgD, PCB, Swg

melting-speed ratio (of a fuse) A ratio of the
current - magnitudes. required to melt the cur-
rent responsive element at two spec1f1ed melt-

ing times.
HVF, Swg

NOTES: (1) Specification-of the. current wave: shape‘

is required for time less than one- -tenth of a second. .

(2) The lower melting time in present use is 0.1
second, and the higher minimum melting current times
are 100 seconds for low-voltage fuses and 300 or 600
seconds, whichever specified, for high-voltage fuses.

Inelting time (of a fuse)..The time required for.
overcurrent to sever the current-responsive ele-

ment.
HVF, Swg

memory actlon (of -a relay) A method of
retaining an effect of an input after the input
ceases or is greatly reduced, so that this input

can still be used in producmg the typical

response of the relay.
PSRC

NOTE: For example, memory action in a hlgh-speed‘

directional relay permits correct response for a. brief
period after the source of voltage mput necessary to
such response is short-circuited. :

metal-clad switchgear. Metal-enclosed power
switchgear characterized by the * following
necessary features:

(1) The main switching and interrupting
device is of the removable type arranged with a
mechanism for moving it physically between
connected and .-disconnected - positions - and

equipped with self-aligning and self-coupling

primary and-secondary disconnecting devices.
(2) Major parts of the primary ecircuit, that
is, the circuit switching or interrupting devices;

buses, voltage transformers, and control power

transformers are completely enclosed by

grounded metal barriers which have no inten-

tional openings between compartments. Speci-
fically included is a metal barrier in front of or
a part of the circuit interrupting device to
insure that, when in ‘the connected position, n6

primary circuit components are exposed by the ‘

opening of a‘door. ;
(38) All live parts are enclosed within
grounded  metal .compartments.- Automatic

shutters prevent exposure of primary - circuit-

elements when the removable element is in the
disconnected, test, or removed position.
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(4) Primary bus conductors and connections
are covered with insulating material through-
out. o

(5) Mechanical interlocks are provided to
ensure a proper and safe operating sequence.

(6) Instruments, meters, relays, secondary
control devices and their wiring are isolated by
grounded metal barriers from all primary cir-
cuit elements with the exception of short
lengths of wire such as at instrument trans-
former terminals. ,

(7) The door through which the circuit-intex-
rupting device is inserted into the housing may
serve as an instrument or relay panel and may
also provide access to a secondary or control

compartment within the housing.

SwgA

NOTES: (1) Auxiliary vertical sections may be re-
quired for mounting devices or for use as bus transi-
tion.

(2) The term metal-clad (as applied to switchgear

assemblies) is correctly used only in connection with .

switchgear conforming fully to the definition above.

Metal-clad switchgear is metal-enclosed but not all

metal-enclosed switchgear can be correctly designated
as metal-clad.

metal-enclosed (as applied to a switchgear
assembly or components thereof). Surrounded
lgy : metal case or housing, usually grounded.
Wi

mgta]l-enclosed bus. An assembly of conductors
with associated connections, joints, and insu-
lating supports within a grounded metal enclo-
sure. The conductors may be either rigid or

flexible. '
SwgA

NOTE: In general, three-basic types of construction
are used: nonsegregated-phase, segregated-phase, and
isolated-phase.

metal-enclosed interrupter switchgear. Metal-
enclosed power switchgear including the fol-
lowing equipment as required: 1) interrupter
switches, 2) power fuses, 3) bare bus and
connections, 4) instrument transformers, and
5) control wiring and accessory devices. The
interrupter switches and power fuses may be
stationary or removable type. When removable
type, mechanical interlocks are provided to

insure a proper and safe operating sequence.
SwgA

metal-enclosed low-voltage power circuit
breaker switchgear. Metal-enclosed power
switchgear of multiple or individual enclosure
including the following equipment as required:
(1) low-voltage power circuit breaker (fused or
unfused), (2) bare bus and connections, (3)
instrument and control power transformers, (4)
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instruments, meters, and relays, and (5) control
wiring and accessory devices. The low-voltage
power circuit breakers are contained in indi-
vidual grounded metal compartments and con-
trolled either remotely or from the front of the
panels. The circuit breakers may be stationary
or removable type. When removable type,
mechanical interlocks are provided to insure a

proper and safe operating sequence.
SwgA

metal-enclosed power switchgear. A switchgear
assembly completely enclosed on all sides and
top with sheet metal (except for ventilating
openings and inspection windows) containing
primary power circuit switching or interrupting
devices, or both, with buses and connections
and may include control and auxiliary devices.
Access to the interior of the enclosure is

provided by doors or removable covers.

SwgA

NOTE: Metal-clad switchgear, station-type cubicle
switchgear, metal-enclosed interrupter switchgear, and
low-voltage power circuit breaker switchgear are
specific types of metal-enclosed power switchgear,

mho relay. A distance relay for which the
inherent operating characteristic on an R-X
diagram is a circle which passes through the
origin.

PSRC

NOTE: The operating characteristic may be described
by the equation Z = Kcos (8 ~ a) where K and « are
constants and 8 is the phase angle by which the input
voltage leads the input current. See Fig 1(b).

microwave-pilot protection. A form of pilot
protection in which the communication means
between relays is a beamed microwave radio

channel.
PSRC

mimic bus. A single-line diagram of the main
connections of a system constructed on the
face of a switchgear or control panel, or

assembly.
SwgA

minimum clearance between poles (phases).
The shortest distance between any live parts of

adjacent poles (phases),

HVF, Swg, HVS, Swg, LVSwgD

NOTE: Cautionary differentiation should be made
between clearance and spacing or center-to-center
distance.

minimum clearance to ground. The shortest

distance between any live part and - adjacent

grounded parts.
HVF, Swg, HVS, Swg, LVSwgD

minimum melting current (of a fuse). The
smallest current at which a current-responsive

fuse element will melt.
HVF, Swg
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mobile - unit- substation. A -unit substation
mounted and readily movable as a unit on-a
transportable: device.:

fnvoﬁlfled circuit transient recovery voltage The
circuit transient recovery voltage modified in
accordance Wlth the normal- frequency re-
covery voltage “and ‘the asymmetry of the
current wave obtamed on a partrcular in-

terruption.
PCB, Swg

NOTE:" This voltage indicates the severity of “the
particular xnterruptlon with respect to recovery-voltage
phenomena

modified 1mpedancé relay.” An impedance
form-of distance relay for which the operating
characteristic ‘of the ‘distance unit on an R-X

diagram is a circle" havmg its- center dlsplaced :

from the or1g1n
PSRC

NOTE: It may be described by the equatlon
Z% = 2KiZoos(0 - @)= K3 - K}
where Ky, K, and « are constants’ and 0 is the phase

angle by which the input voltage Ieads the lnput

current. See Fig 1(a).

moisture-resistant.© Not reéadily injured by
exposure to a m01st atmosphere. - B
HVS, Swg, SwgA - S

molded-case circuit breaker. One that is

assembled as an integral unit in a supporting
and’ enclosing housmg of molded msulatmg

material. : ST i
LVSwgD

momentary current. The current flowing it a
device, an assembly, or'a‘bus at the major peak
of the maximum:cycle as determmed from the

evelopeof the current wave.:
HVS, Swg, PCB , Swg

NOTE: The current is expressed as the rms value,

including the direct-current . component, and may be.

determined by the method shown in American Nai-
tional Standard Methods for Determining the Values of
a. Sinusoidal Current Wave..and’* Normal-Frequency
Recovery Voltage for AC High-Voltage : Circuit
Breakers, ANSI/IEEE C37.09-1979 {2]. A

monltonng relay A relay Whlch has as’its
function to ‘verify that system or control-

circuit conditions conform to prescribed limits.
PSRC

mountmg posrtlon (of a ‘switch or fuse sup-
port). The position determined by and cor-

respondmg to the pos1t10n of the base of the‘

device.

HVF, Swg, HVS, Swg

NOTE: The usual posmons are: 1) horlzontal uprlght
2) horlzontal underhung, 3) vertical, and 4) angle.

movmg contact A conductmg part Whlch bears

a contact surface arranged for movement to

and from the stationary contact.
HVS, Swg, PCB, Swg
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muffler- (of a fuse). An attachment for the vent

of a fuse, or a vented fuse, that conflnes the arc
and substantially reduces the venting from the

fuse.:. .
HVF, Swg

multiple feeder. One that is “¢onnected to ‘-
common load in multlple with one or more

feeders from mdependent sources !
SUB

(pole-unit) (of a switehing device or fuse).

multipole operation_. (of a circuit breakery or
switching device). A descriptive term indicating

that all poles of the device are linked mechan- -
ically, electrically, or by other means such that*
they change state (open or close) substantially”
simultaneously. Devices may have capability -
for multipole opening, multlpole closmg, or.

both."
PCB, Swg

multirestraint relay. A restraint relay. that i 1s SO
constructed - that its operation - may be - re-

strained by more. than one mput quantlty
PSRC

negative-phase-sequenceé relay. A relay that‘

responds to the negative-phase- sequence' ’com:

ponent of a polyphase input quantlty
PSRC

network. llmlter
necting a faulted cable from a low-voltage

network: distribution’ system and for protecting:
the unfaulted portlons of that cable agamst:

serious thermal damage AR
LVSwg, D

network master relay. A relay ‘that functlons ask
a protective relay by opening a network pro--

tector when power is back-fed into the supply
system and as a programming relay- by closing
the protector in conjunction with the network

phasing relay when polyphase vol"tage phasorsr

are within prescrlbed limits."
PSRC, LVSwgD

network - phasmg relay A momtormg relay’

which has as. its. function to limit the operatlon
of a network master relay so that the network
protector may close only when the Voltages on

the two.  sides .of the protector are in a

predetermmed phasor relatlonshlp ‘
PSRC; LVSwgD -’ s

network protector.“An assembly- comprlslng a

circuit breaker and its complete control equip-
ment for, automatlcally dlsconnectlng a trans-
former from a secondary network in response
to predetermmed electrical condltlons on, the
primary, feeder or transformer and for con-
necting a transformer to a secondary n
either through manual control or automatrc
control responsive to predetermined electrical

multipole fuse. See second note under pole‘.

An enclosed fuse for d1scon-:j
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conditions on the feeder and the secondary

network.

LVSwgzD

NOTE: The network protector.is usually arranged to
connect automatically its associated transformer to the
network when conditions are such ‘that the trans-
former, when connected, will supply power to the
network and to automatically disconnect the trans-
former from the network when power flows from the
network to the transformer. .

network restraint mechanism. A device that
prevents opening of a network protector on
transient power reversals which either do not
exceed a predetermined value or persist for a

predetermined time.
LVSwgD

network tripping and reclosing (networking)
equipment. An equipment that automatically
connects its associated power transformer to an
ac network when conditions are such that the
transformer, when connected, will supply
power to the network and that automatically
disconnects the transformer from the network
when power flows from the network to the

transformer.
SUB, LVSwgD

neutral relay. A relay that responds to quan-

tities in the neutral of a power circuit.
PSRC

nominal system voltage. A nominal value
assigned to designate a system of -a glven
voltage class. :

LVSwgD, PCB, Swg

NOTE: See ANSI C84.1-1977 [1].

nonautomatic - opening (nonautomatic trip-
ping). The opening of a switching device only
in response to an act of an attendant

LVSwgD, PCB, Swg; SwgA

nonautomatic operation. Operation controlled

by an attendant.
LVSwgD

nondisconnecting fuse. An assembly consisting
of a fuse unit or fuseholder and a fuse support
having clips for directly receiving the associated
fuse unit or fuseholder, which has no provision

for guided operation as a disconnecting switch.
HVF, Swg

nonenclosed ‘switches, indoor or outdoor.
Switches designed for service without a housing
restricting heat transfer to the external

medium. ‘

HVS, Swg

nonmechanical sw1tchmg device. A sw1tch1ng
device designed to close or open, or both, one
or more electric circuits by means other than

by separable mechanical contacts.
LVSwgD
nonrenewable (one-time) fuse or fuse unit. A
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fuse or fuse unit not intended to be restored
for service after circuit interruption.

HVF, Swg
nonsegregated-phase bus. One in which all
phase conductors are in a common metal

enclosure without barriers between the phases.
SwgA

NOTE: When associated with metal-clad switchgear,
the primary bus conductors and connections are
covered with insulating material throughout.

nonvented fuse. A fuse without intentional
provision for the escape of arc gases, liquids, or
solid particles to the atmosphere during circuit

interruption.
HVF, Swg _
nonventilated enclosure. An enclosure so con-

structed as to provide no intentional circula-

tion of external air through the enclosure.

SwgA

NOTE: Doors or removable covers are usually gas-
keted and humidity control may -be provided by
filtered breathers.

normal frequency. The frequency at which a

device or system is designed to operate.
LVSwgD, PCB, Swg

normal-frequency (low-frequency) dew with-
stand voltage. The normal-frequency withstand
voltage applied to insulation completely

covered with condensed moisture.
HVF, Swg, PCB, Swg

NOTE: See normal-frequency withstand voltage.
normal-frequency (low-frequency) dry with-
stand voltage. The normal-frequency withstand
voltage applied to dry insulation.

PCB, Swg

NOTE: See normal-frequency withstand voltage
normal-frequency line-to-line recovery voltage.
The normal-frequency recovery voltage, stated
on a line-to-line basis, that occurs on the source
side of a three-phase circuit-interrupting device

after interruption is compiete in all three poles.
PCB, Swg

normal-frequency pole-unit recovery voltage.
The normal-frequency recovery voltage that
occurs across a pole unit of a circuit-interrupt-
ing device upon circuit interruption.

PCB, Swg

normal-frequency recovery voltage. The nor-
mal-frequency rms voltage that occurs across
the terminals of an ac circuit-interrupting
device after the interruption of the current and
after the high-frequency transients have sub-

sisted. .
HVF, Swg, LVSwgD, PCB, Swg

WOTE: For determination of the normal-frequency
recovery voltage, see ANSI/IEEE C37.09-1979 [2].

rormal-frequency (low-frequency) wet with-
stand voltage. The normal-frequency withstand

voltage applied to wetted insulation.
HVF, Swg

NOTE: See normal-frequency withstand voltage.
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normal-frequency (low-frequency) withstand
voltage. The normal-frequency voltage that can
be applied to: insulation under specified .condi-
tions . for -a specified time without causing

flashover or puncture.
HVF, Swg, LVSwgD

NOTES: (1) This  wvalue is .usually expressed as.a
root-mean-square (rms) value.:

(2) See also’ normal-frequency dew withstand volt-
age, normal-frequency dry withstand voltage, and
normal-frequency wet w1thstand voltage.

notchmg relay. A programmmg relayv in which
the response is dependent upon successive

impulses of the input quantity.
PSRC

offset (outboard) bearing (alr sw1tch) A com-
ponent of a switch operating mechanism de-
signed to provide support for a torsional
operating member and a crank which provides

reciprocating motion for switch operat1on :
HVS, Sweg

offset (as applied to a distance relay) The
displacement of the operating characteristic on
an R-X diagram from the position inherent to
the basic’ performance class of the relay. See

Fig 1a.

PSRC

NOTE: A relay with th1s charactenstlc is called an
offset relay. See Fig 2a.

oil cutout (oil-filled cutout). A cutout in which
all or part of the fuse support and its fuse link
or disconnecting blade are mounted in-oil with
complete immersion.of the contacts and.the
fusible portion of the conducting element (fuse
link), so that arc interruption by severing of
the fuse link or by opening of the contacts will

occur under oil.
HVF, Swg :

oil immersible current lumtmg fuse. A current
limiting “fuse - unit -suitable for application re-
quiring total or partial immersion directly in oil
or other dielectric liquid of a transformer or

switchgear.
HVF, Swg

oilless circuit breaker. See N OTE under circuit
breaker.

oil switch. See note under mechanical switch-
ing device.

1 minus cosine (1 - cosine) envelope (of a
transient recovery voltage). ‘A voltage-versus-
time curve of the general form e, E, (1 --cos
Kt) in which e, represents the transient
voltage across a switching device pole umt

reaching its crest E5-at-a time T),.
PCB, Swg

open cutout. A cutout in which the fuse clips
and fuseholder, fuse unit, or d1sconnect1ng

blade are exposed.
HVF, Swg
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open line wire charging current. Current sup-

plied to an unloaded open-wire line.
R and S, Swg

NOTE: Current is expressed in rms amperes

open-link cutout A cutout that does “not
employ a fuseholder “and in which the fuse

support directly receives an open- hnk fuse link

or a disconnecting blade.
HVF, Swe

open-link - fuse link.":A: replaceable part or
assembly comprised:of the conducting element
and fuse tube, together with. the parts neces-
sary to confine and aid in ‘extinguishing the arc
and to connect it directly into the fuse clip of

the open-link fuse support
HVF, Swg

open-link fuse support. An assembly of base or
mounting support, insulators or insulator unit

and fuse clips for directly mounting an open:-
link* fuse hnk and for connectmg it mto the

circuit.
HVF, Swg’

open operatlon (of a: sw1tch1ng devme) The,,

movement of the contacts from the normally

closed to the normally open pos1t10n
LVSwgD, PCB, Swg .

NOTE: The letter O signifies this operation: Open

open-phase protection. A form of protection

that' operates to disconnect. the protected.
equipment on the loss of current in one phase.

conductor of a polyphase circuit; orto prevent
the application of ‘power to: the protected
equipment on the absence of one or more

phase voltages of a polyphase system
PSRC

open-phase relay A polyphase relay des1gned
to operate when one or more input phases of a

polyphase circuit. are open..
PSRC

open switchgear assembly. One that does not

have enclosures as part of the structure, -
SwgA S

openmg operatlon (of a switching dev1ce) See
open operatlon (ofa sw1tch1ng dev1ce)

opening- operating ‘time (of :a: sw1tch) The
interval during which a switch is being operated
to move from the fully closed to the fully open

position.
HVS, Swg

opening time (of a mechanical sw1tch1ng de-
vice). The time interval between the time when
the actuating -quantity: of the release circuit
reaches the operating' value, and the. instant
when the primary arcing contacts have parted.
Any time delay device forming an 1ntegral part
of the switching device is adjusted to its min-
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imum setting or, if possible, is cut out entirely

for the determination of opening time.
LVSwg, PCB, Swg,

NOTE: The opening time includes the operating time
of an aux111ary relay in the release circuit when such a
relay is required and supplied as part of the switching
device.

opening time (of a Sectionalizer). See isolating
time (of a sectionalizer).

operating characteristic (of a relay). The re-
sponse of the relay to the input quantities

which result in relay operation.
PSRC

operating duty (of a switching device), A
specified number and kind of operations at

stated intervals.
PCB, Swg

operating mechanism (of a switching dev1ce)
That part of the mechanism that actuates all
the main-circuit contacts of the switching
device either directly or by the use of pole -unit

mechanisms.
LVSwgD, HVF, Swg, PCB, Swg

operating time (of a relay). The time interval
from occurrence of specified input conditions

to a specified operation.
PSRC

operating voltage. The voltage of the system on

which a dev1ce is operated.
PCB, Swg

NOTE: This voltage if alternatmg, is usually expressed
as a rms value,

operation (of a switching device). Action of the
parts of the device. to perform its normal

function.
HVS, Swg, LVSwgD
operation indicator (ot arelay). See target (of a

relay).

outdoor. Designed for use outside buildings
HVF, Swg, HVS, Swg, PCB, Swg, SwgA

outdoor enclosure. An enclosure for outdoor
application designed to protect against weather

hazards such as rain, snow, or sleet.
SwgA, PCB, Swg

NOTE: Condensation is minimized by use of space
heaters,

out-of-step. A system condition in which two
or more synchronous machines have lost
synchronism with respect to one another and

are operating at different average frequencies.
PSRC N
out-of-step protectlon A form of protection

that separates the appropriate parts of a power
system, or prevents separation that might
otherwise occur, in the event of loss of

synchronism.
PSRC

outrigger (of a sw1tchmg-dev1ce termmal) An
attachment that is fastened to or adjacent to
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the terminal pad of a switching device to
maintain- electrical clearance between the con-
ductor and other parts or, when fastened
adjacent, to relieve mechanical strain on the

terminal, or both.
HVS, Swg

overcurrent protections. A form of protectlon
that operates when current exceeds a predeter-

mined value.
PSRC

overcurrent relay. A relay that operates when
its input current exceeds a predetermined

value.
PSRC

overcurrent release (trip). A release that oper-
ates when the current in the main circuit is

equal to or exceeds the release setting.
LVSwgD

overcurrent trip device, direct-acting. See di-
rect-acting overcurrent trip device.

overhead line charging current. Current sup-

plied to an unloaded overhead line.
HVS, Swg
NOTE: Current is expressed in rms amperes.

overreach (of a relay). The extension of the
zone of protection beyond that indicated by

the relay setting.
PSRC

overreaching protection. A form of protection
in which the relays at one terminal operate for
faults beyond the next terminal. They may be
constrained from tripping until an incoming
signal from a remote terminal has indicated
whether the fault is beyond the protected line

section..
PSRC

overspeed protectlon A form of protection
that operates when the speed of rotation

exceeds a predetermined value.
PSRC

overtravel (of a relay). The amount of con-
tinued movement of the responsive element
after the input is changed to a value below

pickup. See Fig 3.
PSRC

overvoltage relay. A relay that operates when
its input voltage exceeds a predetermined
value.

PSRC ,
overvoltage release (trip). A release that oper-
ates when the voltage of the main circuit is

equal to or exceeds the release setting.
LVSwgD

pad-mounted. A general term describing equip-
ment positioned on a surface mounted pad
located outdoors. The equipment is usually
enclosed with all exposed surfaces at ground

potential.
R and S, Swg
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panel. A unit of one-or more sections of flat

material suitable for mounting -electric devices.
SwgA

panel-frame mountlng (of a swrtchmg dev1ce)
Mounting on a panel frame in the rear of a
panel with the operatmg mechamsm on the

front-of the panel.
LVSwgD.

parallel-connected capac1tance (as apphed to
interrupter switches). Capacitances are defined
to be parallel-connected when: the crest value
of -inrush current’ to'the capacitance being
switched exceeds the switch inrush current

capability for single capacitance.,
Rand S, Swg, HVS, Swg -

parallel feeder. One. that- operates in parallel
with one or more feeders of ‘the same type

from the same source
SUB

NOTE: These feeders may be of the ‘stub-, multlple
or tle feeder type.

partlal -automatic statlon A stat1on that m—
cludes protection against the usual operatmg
emergencies, but’in ‘which some or all of the
steps -in the normal starting or: stopping. se-
quence, or in the maintenance of the required
character of service, must be performed by a

station attendant or by superv1sory control
SUB

partlal-automatlc transfer (or throwover) equip-
ment. An .equipment that-automatically trans-
fers load to another (emergency) source. of
power when the original (preferred) source.to
whichit has been connected fails, but that-will
not automatically retransfer the load to the

original source under any condltlons
SUB :

NOTE: The restoratlon of the load to. the preferred
source from the’ emergency source upon thé reenergiza-
tion of the preferred-sourcé’after an outage may be of
the continuous-circuit restoratxon type or the 1nter
rupted-circuit restoratlon type :

partlal dlscharge A locahzed electrlc dlscharge
resulting from ionization in an insulation
system when the voltage stress exceeds the
critical' value. This dxscharge partially brldges

the insulation between ¢lectrodes.
R and S, Swg

peak let-through characteristic curve (o‘f' a
current-limiting - fuse). : See - current-limiting
characteristic:- curve (of::a* current-limiting
fuse). RS Tt

peak ‘let-through cnt-..off current (of a' current-
limiting : fuse). The highest instantaneous eur-
rent passed by-the fuse durlng the mterruptlon

of the circuit. -
HVF, Swg
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peak® overvoltages (for Current-hmrtmg fuses)

interval.
HVF Swg

percentage’ dlfferentld .
relay in which the desrgned response to the
phasor “difference ‘betweeni mcommg and
going electrical quantities’ i§"modified by a
restraining. actlon of. one. or.more. of the i

guantities. - o
PSRC

one or more of the 1npu

performance charactenstlc (of
operating characterlstlc, the 11m1t or
which’ are* grven _1 the desrgn test spemﬁca-

tions.
HVF, Swg, PCBy: Swg

perlo_dlc-automatlc-reclosmg equlprnent_ An
equipment that provides for auto
closing a c1rcu1t-sw1tch1ng de\noe
number of tlmes at sp

reclosures.

SUB, R and S, Swg
NOTE: This type of automatic reclosmg equlpme‘
generally ysed:for alternatmg currenticireuits.

permissive (as apphed to A relay sy .
general tefm: indicating:that' functional: cooper-
ation of two or more relays is required before

control action can becomereffective, .
PSRC

phase-balince  telay] A ‘relay that' responds \-to
differences between quantities of !
nature. associated, with - drfferen" " pha

normally balanced polyphase circuit.
PSRC

phase-comparison protecticn;
protection that* compares-
angle’’ posmon of specrfled

terminals of 4 c1rcu1t
PSRC

phase delay (as apphed to relaymg) ;
delay of both the leading and traifing edges of a

locally generated block
PSRC .. e (

phase faﬂure

phase relay A relay( th
application is 1ntended to respond prlman

phase condltlons
PSRC ¢ :

phase-reverals
quence relay. * L N TR
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phases thereby controlling the operation -of

other relays or control devices.
PSRC

phase-sequence relay. A relay that responds to
the order in which the phase voltages or
currents successively reach their maximum

positive values.
PSRC

phase-sequence reversal protection. A form of
protection that prevents energization of the
protected equipment on the reversal of the

ghl?ge sequence in a polyphase circuit.

phase spacing (of a fuse or switching device).
The distance between center-lines of the cur-
rent-carrying parts of the adJacent poles of the
switching device.

HVF, Swg

phase-undervoltage protection. A form of pro-

tection that disconnects or inhibits connection
of the protected equipment on deficient volt-
age in one or more phases of a polyphase

circuit.
PSRC

phase-undervoltage relay. A relay that operate‘s'
when one or more phase voltages in a normally
balanced polyphase circuit is less than a pre-

determined value.
PSRC

phasing voltage (of a network protector). The
voltage across the open contacts of a selected

phase.
LVSwgD

NOTE: This voltage is equal to the phasor difference
between the transformer voltage and the corresponding
network voltage.

pickup (of a relay). The action of a relay as it
makes designated response to progressive in-
crease of input. As a qualifying term, the state
of a relay when all response to progressive in-
crease of input has been completed. Also used
to identify the minimum value of an input
quantity reached by progressive increases
which will cause the relay to reach the p1ckup

state from reset.

PSRC, LVSwgD g

NOTE: In describing the performance of relays having
multiple inputs, pickup has been used to denote
contact operation, in which caseé pickup value of any
input is meaningful only when related to all other
inputs.

pilot protection. A form of line protection that

uses a communication channel as a means to
compare electrical COI’ldlthnS at the terminals

of a line.

PSRC ) o )
pilot wire protection. Pilot protection in which
a metallic circuit is used for the communicating

means between relays at the circuit terminals.
PSRC
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pneumatic operation. Power operation by

means of compressed gas.
PCB, Swg

pneumatically release-free (trip-free). (as ap-
plied to a pneumatically operated switching
device). A term indicating that by pneumatic
control the switching device is free to open at
any position in the closing stroke if the release

is energized.
PCB, Swg

NOTE: This release-free feature is operative even
though the closing control switch is held closed.

point (for supervisory control or indication or
telemeter selection). All of the supervisory
control or indication devices, in a system,
exclusive of the common devices, in the master
station and in the remote station that are
necessary for:

(1) Energizing the closing, opening, or other
circuits of a unit, or set of units of switchgear
or other equipment being controlled, or

(2) Automatic indication of the closed or
open or other positions of a unit, or set of
units of switchgear or other equipment for
which indications are being obtained, or

(8) Connecting a telemeter transmitting
equipment into the circuit to be measured and
to transmit the telemeter reading over a chan-

nel to a telemeter receiving equipment.

SUB

NOTE: A point may serve for any two or all three of
the purposes described above; for example, when a
supervisory system is used for the combined control
and indication of remotely operated equipment, point
(for supervisory control) and point (for supervisory
indication) are combined into a single control and
indication point.

polarization (as applied to a relay). A term
identifying the input that provides a reference
for establishing the direction of system phe-
nomena such as direction of power or reactive
flow, or direction to a fault or other disturb-

ance on a power system.
PSRC

pole (pole unit) (of a switching device or fuse).
That portion of the device associated exclu-
sively with one electrically separated conduct-
ing path of the main circuit of the device.
LVSwgD, PCB, Swg

NOTES: (1) Those portions which provide a means
for mounting and operating all poles together are ex-
cluded from the definition of a pole.

(2) A switching device or fuse is called single-pole
if it has only one pole. If it has more than one pole, it
may be called multi-pole (two-pole, three-pole, etec).
and provided, in the case of a switching device, that the
poles are or can be coupled in such a manner as to
operate together.
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pole-unit mechanism (of a switching device).
That part of the mechanism that actuates the

moving contacts of one pole. .
LVSwgD, HVS, Swg, PCB, Swg’

polyphase (as applied to a relay). A descriptive
term indicating that the relay is responsive to
polyphase - alternatmg electncal input quan-

tities.

PSRC

NOTE: A multiple-unit relay with individual umts
responsive to single-phase electrical inputs is not a
polyphase relay even thotgh the several single-phase
units constitute a polyphase set.

positive-phaSe-sequence relay. A relay that re-
sponds to the positive-phase-sequence com-

ponent of a polyphase input quantity.
PSRC -

power (used as an adjective). A general term
used, by reason of specific physical or electr1cal
characteristics, to denote application or restric-
tion or both, to generating stations, switching
stations or substations. The term may also

denote use or application to energy purposes as

contrasted with use for control purposes
HVF, Swg, LVSwgD, PCB, Swg :

power circuit protector. An assembly consist-
ing of a modified low-voltage power circuit
breaker, . which -has no direct-acting tripping
devices, with a current limiting fuse in series

with the load terminals of each pole.
LVSwgD

power fuse. A fuse consisting of an assembly of
a fuse support and a fuse unit or fuseholder
which may or may not include the refill umt or

fuse link.
HVS, Swg
NOTE: The power fuse is identified by the following
characteristics:
(1) Dielectric withstand (BIL) strengths at power
levels.
(2) Apphcatlon primarily in stations and substations,
(3) Mechanical -~ construction " basically adapted to
station and substation mountings. .

power operation. Operation by other than

hand power.
HVF, Swg, LVSwgD, PCB, Swg

power relay. A relay that responds to a suitable
product of voltage and current in an electric
circuit. (See Actlve Power Relay and Reactlve

Power Relay).
PSRC

power service protector. An assembly consist-
ing of a modified low-voltage power circuit
breaker, which has no direct-acting tripping
devices, with a current-limiting fuse connected

in series' with the load terminals of each pole.
LVSwgD

power - switchboard. - A type of switchboard
including primary power-circuit switching and
interrupting devices together with their inter-

connections.
SwgA
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NOTE: Knife switches, fuses; and air. circuit breakers
are the commonly used switching and 1nten'uptmg
devices.

pressure relay. A realy that responds to 11qu1d

Or gas pressure.
PSRC -

primary (used as an ad]ectlve)
(1) First to operate; for example pnmary
arcing contacts, primary detector

(2) First in preference; for example pr1mary'"

protection.
(3) Referring to the main c1rcu1t as con-

trasted to auxiliary or control c1rcu1ts for

example, primary disconnécting devices.

(4) Referring to the" erergy input- side of
transformers, or the conditions (voltages) usu-
ally encountered at this location; for example

primary unit substatmn
LVSwgD, PCB, Swg

primary. arcing contacts (of a: sw1tch1ng device).:

The contacts on which the initial’arc is drawn
and the final current, except for the arc-shunt-
ing-resistor current, is interrupted after the

main contacts have parted
LVSwgD, PCB, Swg

primary detector (or sensing element or mltlal
element). The first system element or group of
elements that responds quantitatively to the

measurand and performs the initial measure-;

ment operation. A primary detector performs

the initial conversion or control of measure-

ment energy and - does  not--include’ trans-
formers, amplifiers, shunts, resistors, etc. when
these are used as auxiliary means.

SUB
primary d1sconnect1ng devmes (of a sw1tchgear
assembly). Self-coupling separable . contacts.

provided to connect and disconnect the main

circuits between the removable element and

the housing.
SwgA, LVSwgD

primary protection (as apphed to a- relay
system). First-choice relay: protectmn in‘con-

trast with backup relay protection:
PSRC

primary - switchgear connections.

See main
switchgear connections. o

pnmary unit substatlon See note under umt'

substatlon

product relay. A relay that operates in response
to a suitable product of two alternatmg élec-

trical input quantities.
PSRC

production tests (for sw1tchgear) Those tests
made to check the quality and uniformity of
the workmanship and materials used in the:

manufacture of switchgear or its components.
HVF, Swg, LVSwgD, PCB, Swg
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programmer. An arrangement of operating ele-
ments or devices that initiates, and often
controls, one or a series of operations in a given

sequence.
SUB

programming relay. A relay whose function is

to establish or detect electrical sequences.
PSRC

prospective current of a circuit (with respect to
a switching device situated therein). See avail-
able (prospective) current (of a circuit with

respect to a switching device situated therein).
LVSwgD

prospective short-circuit current (at a given
point in a circuit). See available (prospective)
short-circuit current (at a given point in a
circuit). :

prospective short-circuit test current (at the
point of test). See available (prospective)
short-circuit test current (at the point of test).

protective gap. A gap placed between live parts
and ground to limit the maximum over-voltage

that may occur.
HVS, Swg

protective relay. A relay whose function is to
-detect defective lines or apparatus or other
power system conditions of an abnormal or
dangerous nature and to initiate appropriate

control circuit action.
PSRC

NOTE: A protective relay may be classified according
to its input quantities, operating principal, or perform-
ance characteristics.

pulse (relaying). A brief excursion of a quan-

tity from its initial level.
PSRC

pulse accumulator (or register) (of a telemeter
system). A device that accepts and stores pulses
and makes them available for readout on

demand.

SUB

pulse-type telemeter. A telemeter that employs
characteristics of intermittent electric signals
other than their frequency, as the translating

means.

SUB

NOTE: These pulses may be utilized in any desired
manner to obtain the final indications, such as period-
ically counting the total number of pulses; or meas-
uring their “on’’ time, their “off” time, or both.

pump-free control. See antipump (pump-free)
device.

quick-break. A term used to describe a device
which has a high contact opening speed inde-

pendent of the operator.
HVS, Swg

quick-make. A term used to describe a device
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which has a high contact closing speed inde-

pendent of the operator.
HVS, Swg

quiescent supervisory system. A supervisory
system that is normally alert but inactive, and
transmits information or control signals only
when a change in status occurs at the remote
station or when a demand operation is initiated

at the master station.
SUB

radio-influence tests. Tests that consist of the
application of voltage and the measurement of
the corresponding radio-influence voltage pro-

duced by the device being tested.
HVF, Swg, PCB, Swg

rated. A qualifying term that, applied to an
operating characteristic, indicates the desig-
nated limit or limits of the characteristic for

application under specified conditions.

LVSwgD, PCB, Swg

NOTE: The specific limit or limits applicable to a
given device is specified in the standard for that device,
and included in the title of the rated characteristic,
that is, rated maeximum voltage, rated frequency range,
etc.

rate-of-change protection. A form of protec-
tion in which an abnormal condition causes
disconnection or inhibits connection of the
protected equipment in accordance with the
rate of change of current, voltage, power,

frequency, pressure, etc.
PSRC

rate-of-change relay. A relay that responds to
the rate of change of current, voltage, power,
frequency, pressure, etc.

PSRC

rate-of-rise current tripping. See rate-of-rise
release (trip).

rate-of-rise release (trip). A release that oper-
ates when the rate of rise of the actuating
quantity in the main circuit exceeds the release

setting.
LVSwgD
rating. The designated limit(s) of the rated

operating characteristic(s) of a device.
PSRC, HVF, Swg, LVSwgD

NOTE: Such operating characteristics as current, volt-
age frequency, etc, may be given in the rating,

ratio-type (position-type) telemeter. A telem-
eter that employs the relative phase position
between, or the magnitude relation between,
two or more electrical quantities as the trans-

lating means.
SUB

NOTE: Examples of ratio-type telemeters include ac
or dc position matching systems.

reach (of a relay). The extent of the protection
afforded by a relay in terms of the impedance
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or circuit length as measured from. the relay

location.

PSRC

NOTE: . The measurement is usually to a point of fault,
but excessive loadmg or system swings may also come
W1th1n reach or operatmg range of the relay.

reactance« relay. A hnear-u_npedance form of
distance relay for. which the -operating char-
acteristic of the distance unit on an R-X

diagram is a straxght hne of constant reactance
PSRC -

NOTE: The. operating characterlstlc may be described
by either equation X = K, or.Zsin 8 = K, where K isa
constant, and 6 is the angle by which the input voltage
leads the input current. See Fig 1a.

reactive’ power relay. A power relay that

responds to react1ve power
PSRC

receiver relay An aux1l1ary relay whose func-
tion is to respond to the output of a communi-
' atlons set such as an audio, carrier, rad1o, or

mlcrowave Yeceiver.
PSRC

reclosing fuse. A combination of two or more
fuseholders, fuse units, or fuse links mounted
on a fuse support or supports, mechanically or
electrically interlocked, so that one fuse can be
connected into the circuit at a time and the
functioning of that fuse automatically connects
the next fuse into the circuit, with or without
intentionally-added time delay, thereby permit-
ting one or more service restorations without
replacement of fuse links, refill units, or fuse

units.
HVF, Swg

reclosing interval (of an, automatic circuit
recloser). The open-circuit time between an
automatic opening and the succeeding auto-

‘matic reclosure. See also’ clearmg time.
Rand S, Swg ‘

reclosing: relay A programmmg relay whose
function is to initiate the automatic reclosmg

of a c1rcu1t breaker
PSRC

reclosing tlme (of a . circuit breaker). The
interval between the time when the actuating
quantity of the release (trip) circuit'reaches the
operating value (the breaker being in the closed
position) and the reestablishment of the circuit
on the pnmary arcmg contacts on the reclosmg

stroke. ,
PCB, Swg, LVSwgD

recovery voltage. The voltage that occurs across
the terminals of a pole of a circuit interrupting

device upon 1nterrupt1on of the current.
HVF, Swg

refill unit (of a hlgh-voltage fuse umt) An
assembly. comprised of a conducting element,
the complete arc-extinguishing medium, and
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parts normally required to be replaced. after
each circuit .interruption to restore the fuse

unif to its original operating condition.
HVF, Swg

regulating relay. A relay whose function' isto
detect a -departure. from  specified system
operatmg conditions and to restore _normal
conditions by actmg through supplementary

equ1prnent
BSRC ¢

reignition. A resumptlon of current between
the rcontacts of a switching device during an

opening operation after an interval of zeto
“current of less than % cycle at normal fre-
_quency.

HVS, Swg, PCB, Swg o )

relay. An electrical device demgned to respond
to input, conditions in-a prescribed manner and
after spec1f1ed conditions are met to cause
contact operation or S1m11ar abrupt change 1n

associated electric control circuits.

PSRC, PCB, Swg ;

NOTES (1) Inputs are usually electrrcal but may be
mechamcal thermal, or other quantities or a comibina-
tion of quantltles L1m1t switches are 51m11ar su'nple

_devices are not relays

(2)' A relay may consist of several relay units, each
responsive to-specified inputs ‘with' the .combination
proyiding the desired overall performanee-characteristic

of the relay.

relay backup. That part of the backup protec—
tion that operates in the event of fallure of the

‘ prxmary relays.

relay unit. A subassembly of parts.
PSRC

NOTE: The combmatlon of several relay elements
constitutes a relay unit.

“relay unit. ‘An assembly of relay elements that,

“in itself can perform a relay funct1on
“PSRC - .

NOTE: One or more relay units constltutes a relay

release (tripping mechanism) (of a mechamcal

switehing device). A device, mechanically::con-

nected . to  a. mechanical switching device,
which releases the holding means and permits

the opening or closing of the svv1tch1ng dev1ce
LVSwgD, PCB, Swg

release (trip) coil (of a mechamcal sw1tchmg

“device). A coil used in the electromagnet which

initiates the action of a release (trip).

LVSwgD, PCB, Swg : .
release (tripping) delay (of a mechamcal
switching device). Intentional time-delay intro-
duced into contact partmg t1me in addltlon to

openmg time.
LVSwgD, PCB, Swg

. NOTE; In_ devices employing a shunt release, release

delay includes the operating time of protectwe and
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auxiliary relays ‘external .to .the device. In .devices
:employmg direct or indirect release, release delay
‘consists of ' intentidnal delay mtroduced into the
function of the release; "

release-delay (trip-delay) setting. A calibrated
~setting of the time interval between the time
when the actuating value reaches the release

setting and the time When the release operates
LVSwgD .

release (trip) setting. A cahbrated pomt at

which the release is set to operate
LVSwgD

release-free (trip-free) (as applied to a mechan-
ical sw1tchmg device). A descriptive term that
1ndlcates that the opening operation can prevail
over the closing operation dunng spe01f1ed

parts of the closing operation.

LVSwgD, PCB, Swg .

release-free (tnp-free) in any pos1t10n. A de-
scrlptlve term mdlcatlng that a sw1tch1ng device
is release-free at any part of the closing

operation.

LVSwgD, PCB, Swg

NOTE: If the release circuit is completed through an
“auxiliary switch, electrical release’ will not take place
-until-such auxiliary switch is closed:

release-free relay. See trip-free (release-free)
relay.

reliability  (of a relay or relay system). A
measure of the degree of certainty that the

relay, or relay system, will perform correctly.
PSRC

NOTE: Reliability denotes certainty of correct opera-
tion  together with assurance against incorrect opera-
tion from all extraneous causes. See also dependablllty
and security.

remote backup. A form of backup protection
in which  the protection is at a station or
stations other than that which has the pnmary

protection. ,

PSRC '

remote control. Control of a dev1ce from a
distant point.

SUB

NOTE: Remote control may be over 1) direct wire, or
;over: 2) other types of interconnecting channels such as
carrier-current or microwave, or by 3) supervisory
control or by 4) mechanical means.

remote data logging. An arrangement for the
numerical representation of selected telem-
etered quantities oh log sheets or paper or
magnetic ‘tape, or the like, by means of an
electric 'typewriter, teletype or other sultable

devices.

sSUB

remote indication. indication of the posmon or
condition of remotely located dev1ces

SUB

NOTE: Remote indication may. be over 1) direct wire,
or over 2) other types of interconnecting channels such
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-as_carrier-current or microwave, or by 3) supervisory

indication or by 4) mechanical means.

remote manual operation. See indirect manual
operation.

-remote operation. See remotely controlled op-
‘eration.

remote release. See remote  trip (remote re-
lease).

Aremote ‘station (of a supervisory system). A

remotely located station wherein units of
switchgear or other equipment are controlled
by supervisory control or from which super-
visory indications or selected telemeter read-

ings are obtained.
SUB -

remote-station supervisory equipment. That
part of a (sihgle) supervisory system that
includes. all supervisory . control relays and
associated devices located at the remote station
for selection, control, indication, and other

functions to be performed.
SUB

remote trip (remote release). A general term
applied to a relay installation to indicate that
the switching device is located physically at a
point remote from the initiating protective
relay, device, or source of release power or all

these.

PSRC

NOTE: This installation’ is commonly called transfer
trip when a communication channel is used to transmit
the signal for remote tripping.

remotely controiled operation. Operation of a

device by remote control.
HVS, Swg, PCB, Swg

removable element (of a switchgear assembly).

‘That portion that normally carries the circuit-
“switching and circuit-interrupting devices and

the removable part of the primary and second-

ary disconnecting devices.
LVSwgD, SwgA

renewable (field-renewable) fuse or fuse unit. A
fuse or fuse unit that, after circuit interruption,
may be restored readily for service by the
replacement of the renewal element, fuse link,

or refill unit.
HVF, Swg

renewal element (of a low-voltage fuse). That
part of a renewable fuse that is replaced after
each interruption to restore the fuse to oper-

ating condition.
LVSwgD

renewal parts. Those parts which it is necessary
to replace during maintenance as a result of

wear.
LVSwgD, PCB, Swg
replica temperature relay. A thermal relay
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whose ‘internal temperature rise-is proportional
to that of the protected apparatus or con-
ductor, over a range of values and duratlons of

overloads.
PSRC

reset (of a relay). The action of a relay as it
makes designated response to decreases in
input. Reset as a qualifying term denotes the
state ‘of d relay when all response to decrease of
input has been completed. Reset is also used to
identify . the maximum value of .an input
quantity reached by progressive decreases that
will permit the relay to reach the state of

complete reset from pickup.
PSRC

NOTE: In defmmg the designated performance “of
relays having multiple inputs, reset describes the state
when all inputs are zero and also when some input
circuits. are.. energized, if “the resulting state’ is not
altered from the zero-input condition.

reset ‘interval (of an automatic:circuit recloser
or automatic - line ‘sectionalizer). The time
required, - after a counting:operation, for the
counting mechanism to return to the starting

position of that counting operation.
R and S, Swg
reset time (of an automatic’circuit recloser or

automatic  line " sectionalizer). The time re-
quired, after-one-or more counting operations,
-for the counting mechanism to return to the

starting position.
R and S, Swg

reset time (of a'relay). The time interval from

occurrence of specified conditions to reset.
PSRC

NOTE: When the conditions are not specified it is
intended to apply to a picked-up relay and to be a
sudden change from pickup value of input to zero
input.

residual relay A relay that is so applied that 1ts
input, derived - from : external connections of
instrument transformers, is proportional to the
zero-phase-sequence component of a polyphase

quantity.
PSRC

resistance relay A lmear-lmpedance form of
distance relay for which the operating char-
acteristic on an R-X diagram is a stralght line: of

constant resistance.
PSRC

NOTE: The operatmg character1st1c may be described
“by fthe equation R:= K or.Zcos 0 =K, where K. isa
constant, and 0 is the angle by which the input voltage
leads the input current. See Fig 1(a).

resistant (used as a suffix). So constructed,
protected or treated that damage will not
occur readily when the device is subjected to

the specified material or condltlon
HVF Swg, HVS, Swg
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response (of a device or system). A quantltatlve
expression of the output as a, functlon of th
input under conditions that must. be. exphcltly
stated.

_PSRC’ B ESERS ERRE Sl oy sepis e b

NOTE: ‘The response -characteristic; often presented

-graphically; gives the response.as.a functlon of some

mdependent var1able such as frequency or tlme

restramt relay A relay 50 constructed that 1ts
operation in response to one mput is restramed

or controlled by a second input.
PSRC

restrike. A resumptlon of current between the
contacts of a sw1tch1ng dev1ce diiring an Open-
ing operation’ after an interval of Zero current

of 4 cycle at’ normal frequency or longer
HVS, Swg, PCB, Swg '~ -+

reverse-current relay. A relay that operat s on'a
current flow in a dlrect-current c1rcu1t in a
direction opposite” to a predetermmed refer-

ence direction.
PSRC

reverse-current release (trip). A release that

,operates upon reversal of the dlrect current in
. the main circuit from a predetermmed direc-

tion. )
R and S, Swg FOSEES

reverse-current trlpplng

reverse-power tripping: See reverse- current re-
lease (trip). Y e

rotating-insulator switch. One in‘ which the
opening. and elosing travel of: the ‘blade' s
accomplished by the rotation ‘of one or' motre
of *‘insulators supporting ‘the conductmg
parts of the sw1tch

~HVS, Swg:.

routine tests (for sw1tchgear) See productlon
tests (for switchgear). SR .

R-X diagram. A graphlc presentatlon of the
characteristics of -a relay unit in.terms of the

between them

PSRC ’

NOTE: For example 1f a relay ]ust operates W1th ten
volts and “ten amperes in ‘phase, ‘one point on’the
operating curve of the relay would be’ plotied as ‘orie
ohm on the R axis (ie., R =1 X = O where R i is the
abscissa and X is the ordmate ) See Flg 1laand 1b

seal-in relay An auxﬂrary relay that remalns
picked . up through one -of .its .own contacts
which bypasses, the 1n1t1at1ng cu‘cult untll de-

energized by some other device.
PSRC, PCB, Swg

secondary (used as-an adjective): .

(1) Operates ; after the primary: dev10e, for
example, secondary arcing contacts

(2) Second in preference
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(3) Referring to auxiliary or control circuits
as- contrasted with the main circuit; for ex-
ample, secondary disconnecting devices sec-
ondary and control wiring.

(4) Referring to the energy output side of
transformers or the conditions (voltages) usu-
ally encountered at this location; for example,

secondary fuse secondary unit substation.
LVSwgD

secondary and control wiring (small wiring).
Wire used with switchgear assemblies for con-
frol circuits and for connections between
instrument transformers secondaries, instru-

ments, meters, relays, or other equipment.
LVSwgD

secondary arcmg contacts (of a switching de-
vice). The contacts on which the arc of the
arc-shunting-resistor current is drawn and inter-

rupted.
LVSwgD, SwgA

secondary disconnecting devices (of a switch-
gear assembly). Self-coupling separable con-
tacts provided to connect and disconnect the
auxiliary and control circuits between the re-

movable element and the housing.
LVSwgD, SwgA

secondary fuse. A fuse used on the secondary-

side circuits of transformers.

HVF, Swg

NOTE: In high- voltage fuse parlance such a fuse is
restricted for use on a low-voltage secondary distribu-
tion system that connects the secondaries of distribu-
tion transformers to consumers’ services,

secondary unit substation. See note under unit
substation..

sectionalizer. See automatic line sectionalizer.

sector impedance relay. A form of distance
relay that by application and design has its
operating characteristic limited to a sector of
its operating circle on the R-X diagram. See
Flg 1(b).

secunty (of a relay or reiay system). That facet
of reliability that relates to the degree of
certainty that a relay or relay system will not

operate incorrectly.
PSRC

segregated-phase bus. One in which all phase
conductors are in a common metal enclosure,
but are segregated by metal barriers between
phases.

SwgA

selective opening (tripping). The application of
switching devices in series such that (of the
devices carrying fault current) only the device
nearest the fault will open and the devices
closer to the source will remain closed and

carry the remaining load.
LVSwgD, R and S, Swg
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selective overcurrent trip. See selective release
(trip) and overcurrent release (trip).

selective overcurrent tripping. See selective
opemng‘ (tripping) and overcurrent release
(trip).

selective pole switching. The practice of trip-
ping and reclosing one or more poles of a
multipole circuit breaker without changing the
state of the remaining pole(s) with tripping
being initiated by protective relays which

respond selectively to the faulted phases.

PCB, Swg .

NOTE: Circuit breakers applied for selective pole
switching must inherently be capable of individual pole
opening.

selective release (trip). A delayed release with
selective settings that will automatically reset if
the actuating quantity falls and remains below

the release setting for a specified time.
LVSwgD

selectivity (of a protective system). A general
term describing the interrelated performance of
relays and breakers, and other protective de-
vices; complete selectivity being obtained when
a minimum amount of equipment is removed
from service for isolation of a fault or other

abnormality.
PSRC

selector switch. One arranged to permit con-
necting a conductor to any one of a number of

other conductors.
HVS, Swg

self-rest relay (automatically reset relay). A
relay that is so constructed that it returns to its
reset position following an operation after the

input quanity is removed.
PSRC

semiflush-mounted device. One in which the
body of the device projects in front of the
mounting surface a specified distance between
the distance specified for flush-mounted and
surface-mounted devices.

SwgA

semi-high-speed low-voltage dc power circuit
breaker. A low-voltage dc power circuit breaker
which, during interruption, limits the magni-
tude of the fault current so that its crest is
passed not later than a specified time after the
beginning of the fault current transient, where
the system fault current, determined without

the circuit breaker in the circuit, falls between

specified limits of current at a specified time.
LVSwgD

NOTE: The specified time in present practice is 0.03
second.

sequence filter. (See sequence network).
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sequence network: An - electrical circuit that
produces an ;output proportional to . one -or

more of the sequence components of a poly-
phase system of “voltages or currents e.g.
positive-sequence network negatlve sequence

network, or zero-sequence network.
PSRC -

series coil sectlonahzer. A~ sectiOnalizer‘ in
Wthh main circuit current’ 1mpulses above a
specn‘fled ‘value, flowing through a solenoid or
operating coil, prov1de the energy requ1red to

operate the countmg mechamsm
R and S, Swg !

series overcurrent trlpplng See dlrect (senes)
release (trip) and. overcurrent release (trip)...

series-trip recloser. A recloser in which main-
cireuit current above -a specified..value, flowing
through a solenoid or operating. coil, provides
the energy . necessary to open the main con-

tacts. S
R and S, Swg
series undercurrent tripping. See direct (senes)

release (trip) and undercurrent release (trlp)

set (used as a verb). To position the- various
adjusting devices so as ‘to secure the des1red
operating characterlstlc :
PSRC, LVSwgD

NOTE: Typical ad]ustment devxces are. taps dlals
levers, and scales suitably marked, rheostats that may
be adJusted during tests, and sw1tches with numbered
posxtlons that refer to recorded operating character-
istics: . N

setting (used as anoun). The desired’cha.racter-
istic, obtained-as a result of having set a device,
stated in terms-of calibration markings or of
actual performance. bench-marks such -as pick-
up current and operatmg time at a giving value

of input.

PSRC, LVSwgD

NOTE: When the settmg is made by adJustmg the
device to’ operate as desired in terms of a measured
input quantity, the procedure may ‘be the same as'in
calibration. However, since: it is for thepurpose of
finding one partlcular position of an-adjusting device,
which in the general case may have several marked
positions that are not being calibrated, the word setting
is'to'be preferred over the word cahbratlon :

settlng error The departure of the actual
performance from the. -desired performan,c_e
resulting . from. errors. in adjustment or from

limitations -in testing or measuring. technlques
PSRC, LVSwgD

settmg limitation. The departure of the actual
performance - from  the desired - performance
resulting’ from limitations "of “adjusting de-
vices., : ;

PSRC, LVSwgD o '
short cn‘cmt An abnorma.l connectlon (1n-
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cluding an: -are) of “relatively low impédance,
whether made - accidentally::or intentionally,'

between two points-of différent: potentlal
LVSwzD, PCB, Swg

NOTE: The term fault or short c1rcu1t fault 1s used to
descrlbe a short eircuit: - ik

shott- lme—fault transmnt recovery voltage Theﬁ
transient . recovery voltage obtamed When a
circuit switching device 1nterrupts a nearby

fault on the line. 3
PCB, Swg . o

NOTE: It dlffers from termmal fault condltlons in’
that the length of line adds a hlgh frequency. sawtooth.

component to the trahsient recovery voltage. ‘As thé
distance to the faultBécomes gredtey, the amphtude of
the saw-tooth component increases, the rate of risé of
the saw-tooth componént™ decreases ‘and the fault
current decreases; Ty :

The increased . amphtude adversely affects the 1nter-
rupting capablhty ‘of the circuit switching device wh1le,
the decrease in rate of rise and the decrease in clirrent’

makes 1nterruptlon easier, The effects are not propor-

tional and- a‘ distance is ‘reachéd whire interruption i§’

most severe even though the.current is lessthan fora
terminal, fault, The critical value varies con51derably
w1th the type of circuit sw1tch1ng device (011 air-blast,
gasiblast, etc), and ‘with the particdilar ‘desigh.’ The
critical dlstance may: be in:the order-of a mile-at the
higher voltages. The critical dlstance is" Iess as: lower
voltages.are considered:*

e
TN

short-time cuxrent. The current carr1ed by a

device, an assembly, of a bus for a spec1f1ed'

short time interval. SRR
HVS, Swg, LVSwgD, BCB;Swg ..,
short-time delay phase or ground trip element.

A-direct-acting trip device element:that func-

tions with a purposely delayed action (milli-

seconds). ,
LVSwgD °

short-time ratlng of a relay The hlghest value
relay can stand W1thout m]ury, for spec1f1ed
short-time intervals (for alternatmg—current cir-
cuits, root—mean—square total value mcludmg
the direct-current component shall be used):
The ratmg shall récognizé’ the” limitations im-
posed by both the thermal and electromagnetlc

effects.
PSRC

shunt (air switch). A ﬂex1ble electrrcal con-
ductor comprlsed of “braid, ‘cable, - or' flat
laminations designed’ to conduct current

around the mechanical “joint between two
conductors.
R and S, Swg
shunt capamtor bank ctirrent. Current 1nc1ud~
mg harmomcs suppl1ed to a shunt capac1tor
bank.

PCB, Swg
NOTE:: Cuxrent is-expressed inrms amperes

‘_:; ey
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shunt release (trip). A release energized by a

source of voltage.
LVSwgD

NOTE: The voltage méy be derived either from the
main circuit or from an independent source.

shunt-trip recloser. A recloser in which the
tripping mechanism, by releasing the holding
means, permits the main contacts to open, with
both the tripping mechanism and the contact
opening mechanism deriving operating energy

from other than the main circuit.
R and S, Swg

shutter (of a sw1tchgear assembly). A device
that is automatically operated to completely
cover the stationary portion of the: primary
disconnecting devices when the removable ele-
ment is either in the dlsconnecbed position, test

position, or has been removed.
SwgA

side-break switch. One in which the travel of
the blade is in a plane parallel to the base of

the switch.
HVS, Swg

signal relay. See alarm relay.

" gilver-surfaced or equivalent. The term 'in-
dicates ‘metallic materials' having satisfactory
long-term performance and which operate
within the temperature rise limits established
for silver-surfaced electrical contact parts and

conducting mechanical joints.
LVSwgD; PCB, Swg; SwzA
single-break switch. One that opens each con-

ductor of a circuit at one pomt only.
LVSwgD

single capacitance (as apphed to_interrupter
switches). A capacitance is defined to be a
single capacitance when the crest of its inrush
current does not exceed the switch inrush

current capability for single capacitance.
HVS, Swg

- single-element fuse. A fuse having a current-
responsive element comprising one or more
parts with a single fusing characteristic
HVF, Swg
single pole switching. The practlce of tripping
and reclosing one pole of a multipole circuit
breaker without changing the state of the
remaining poles, with tripping being initiated
by protective relays which respond selectively

to the faulted phase
PCB, Swg o

NOTES: (1) Circuit breakers used for single pole
switching must inherently be capable of 1nd1v1dual pole
opening.

(2) In most single pole switching schemes it is the
practice to trip all poles for any fault involving more
than one phase.
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single throw (switching device). A qualifying
term used to indicate that the device has an

open and a closed circuit position only.
LVSwgD

sleet hood (of a switch). A cover for the
contacts to prevent sleet from interfering with

successful operation of the switch.
HVS, Swg

small wiring. See secondary and control w1r1ng

solid-material fuse unit. A fuse unit in which
the arc is drawn through a hole in solid

material.
HVF, Swg

solid-state relay (or relay unit). A static relay
or relay unit constructed exclusively of solid-

state components.
PSRC

spare point (for superVISorv control or indica-
tion or telemeter selection). A point that is not
being utilized. but is fully equipped with all of

the necessary devices for a point.
SUB

speed ratio (of a fuse). See meltlng-speed ratlo
(of a‘fuse).

spike (as applied to relaying). An output signal
of short duration and limited crest derived

lf,xs;om an alternating input of specified polarity.
RC

NOTE: The duration of a spike usually does not
exceed one millisecond.

split-winding protection. A form of differential
protection in which the current in all or part of
the winding is compared to the normally
proportional current in another part of the

winding.
PSRC

spring operation. Stored-energy operation by
means of spring-stored energy.

LVSwgD, PCB, Swg )
squaring amplifier (as applied to relaying). A
circuit which produces a block.

PSRC

squelch circuit. A circuit for preventing pro-
duction of an unwanted output in the absence
of a signal having predetermined character-
istics. '

PSRC v

standard operating duty. See operating duty.

standard reference position (of a contact). The
nonoperated or deenergized position of the
associated main device to which the contact
position is referred.

LVSwgD .

NOTE: Standard reference p‘ositi.ons of typical devices
are listed in 9.44 of ANSI/IEEE C37.2-1979 [3];
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“'Device Standard Reference Position

Main contacts open
- Main contacts open

Circuit breaker
Disconnecting switch

Relay Deenergized position
Contactor Deenergized position
Valve Closed position.

startup (of a relay). The action of a relay as it
just departs from complete reset. Startup as-a
qualifying term is .also used to identify the
minimum value of the input quantlty which

will permit this condition.
PSRC

static relay (or relay unit). A relay or relay unit
in which the designed response is developed by
electronic, solid-state, magnetic or other com-

ponents without mechamcal motlon
PSRC

NOTE: A relay which is composed of both static and
“electromechanical units in which the designed response
is accomplished by:static umts may: be referred to asa
static relay. ;

station-type cubicle switchgear. Metal-enclosed
power switchgear composed of the following
equipment: 1) primary power equipment for
‘each phase segregated and enclosed by metal,
2) stationary-mounted power circuit breakers,
3) group-operated switches, interlocked with
the circuit breakers, for isolating the circuit
breakers, 4) bare bus and connections, 5)
instrument transformers, 6) control wiring and

accessory devices.

SwgA

stationary contact member. A conducting part
having a contact surface which remains sub-
stantially stationary.

HVS, Swg, LVSwgD, PCB, Swg

stationary-mounted device. One that cannot be

removed except by the unboltmg of connec-
tions and mounting supports.

LVSwgD, SwgA

NOTE: Compare with drawout-mounted device.

stick (hook) operation. Manual operation of a
switching dev1ce by means of a switch stick.
HVS, Swg »
stored energy indicator. An indicator Whrch
visibly shows that the stored energy mechanism
is in the charged or discharged position.
LVSwgD, PCB, Swg ) )
stored-energy operation. Operation by means
of energy stored in the mechanism itself prior
to the completion. of the operation and suf-
ficient to complete it under predetermined
-conditions. ,
LVSwegD, PCB, Swg

NOTE: This kind of operation may be subdivided
according to: 1) how the energy is stored (spring,
weight, etc), 2) how the energy orlgmates (manual,

electric, etc), 3) how the energy is released (manual
electric, etc).
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strain element (strain wire) (of a fuse). That
part of the current-responsive element, ‘con-
nected in parallel with the fusible element in

order to relieve it of tensile stram
HVF, Swg
NOTE: The fusible element melts and severs first and

‘then ' the strain element melts durmg clrcult inter-

ruption,

striking distance. The shortest dlstance meas-

ured through air, between parts of dlfferent

polarities.
PCB, Swg

stub (radial) feeder. A feeder that connects a
load to its only source of power. ‘

. SUB
-stub-multiple feeder A feeder that operates as

either a stub or a multiple feeder.
SUB

"stud (of a sw1tch1ng devrce) A r1g1d conductor

between a terminal and a contact.

. LVSwgD, PCB, Swg

submersible. So constructed as to be success-

fully’ operable when submerged in water under

specified conditions of pressure and time.
HVS, Swg, SwgA

submersible entrance terminals (cableheads) (of
distribution . oil - cutouts). A hermetically seal-
able entrance. termmal for the:connection of

_cable having a submersible sheathlng or Jacket

HVS, Swg
submersible fuse (subway 011 cutout) See
submersible and fuse.

sudden-pressure relay A relay that operates by

the rate of rlse 1n pressure of a 11qu1d or gas.
PSRC

supervisory control. A form of remote control
comprising an -arrangement . for -the :selective
control of remotely located units by eléctrical
means ‘Over one Or more common mtercon-

‘necting channels.

SUB
supervisory mdlcatlon A form of remote indi-

cation comprising -an- arrangement - for -the
automatic indication of the position or condi-
tion of remotely -located units by electrical
means OVer one Or mote common mterconnect-

‘ing channels

SUB' .
supervisory statlon check. The automatlc selec-

- tion in a definite order -by means of a single

initiation .of the master station,. of all. of the
supervisory points associated Wlth one remote
station of a system; and the transmission to the
master station of indications of positions or
conditions of the 1nd1v1dual equipment ' or
device associated with each point.

SuB

supervmory system All superv1sory control
indicating, and telemeter selection devices in
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the master station and all of the complemen-
tary devices in the remote station, or stations,
which utilize a single common interconnecting
channel for the transmission of the control or

indication signals between these stations.
SUB

supervisory system check. The automatic selec-
tion in a definite order, by means of a single
initiation at the master station, of all super-
visory points associated with all of the remote
stations in a system; and the transmission to
the master station of indications of positions or
conditions of the individual equipment or

device associated with each point.
SUR

supervisory telemeter selection. A form of
remote telemeter selection comprising an ar-
rangement for the selective connection of
telemeter transmitting equipment to an appro-
priate telemeter receiving equipment over one

or more common interconnecting channels.
suB

surface-mounted device. A device, the entire
body of which projects in front of the mount-
ing surface.

SwgA R
susceptance relay. A mho-type distance relay
for which the center of the operating character-

istic on the R-X diagram is on the X axis.
PSRC

NOTE: The equation that describes such a character-
istic is Z = Ksin 0 where K is a constant and § is the
phase angle by which the input voltage leads the input
current. See Fig 1b.

swing rack cabinet. An assembly enclosed at
the top, side and rear with front hinged door
for front access having a swing open frame for
equipment mounting (e.g. nominal 19 inch

wide chassis and subpanel assemblies).
PSRC, SwgA

switch. See switching device.

switch inrush current capability for single ca-
pacitance (as applied to interrupter switches).
This capability is a function of the rated
“switching current, for single capacitance, the
rated differential capacitance voltage (min-
imum) and the maximum design voltage of the

switch.

HVS, Swg

NOTE: This can be calculated from the equation:
Capability, in Peak Amperes =

V2Is +/1+0816E,
AV i
where
Ic = rated switching current for single capaci-
tance
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AVpin = rated differential capacitance voltage, min-
imum
E,, = switch rated maximum voltage, in volts,
rms

switch stick (switch hook). A device with an
insulated handle and a hook or other means
for performing stock operation of a switching
device.

HVS, Swg

switchboard. A type of switchgear assembly
that consists of one or more panels with
electric devices mounted thereon, and asso-

ciated framework.

SwgA

NOTE: Switchboards may be classified by function;
that is, power switchboards or control switchboards.
Both power and control switchboards, may be further
classified by construction as defined.

switchgear. A general term covering switching
and interrupting devices and their combination
with associated control, metering, protective
and regulating devices, also assemblies of these
devices with associated interconnections, ac-
cessories, enclosures and supporting structures,
used primarily in connection with the genera-
tion, transmission, distribution and conversion

of electric power.
SwgA
switchgear assembly. An assembled equipment

(indoor or outdoor) including, but not limited
to, one or more of the following: switching,
interrupting, control, metefing, protective and
regulating devices, together with their support-
ing structures, enclosures, conductors, electric
interconnections, and accessories.

. SwgA

switching current. The value of current ex-
pressed in rms symmetrical amperes which the
power circuit breaker element of the circuit
protector interrupts at the rated maximum

voltage and rated frequency under the pre-

scribed test conditions.
LVSwgD
switching device (sw1tch) A device designed to

close or open, or both, one or more electric

circuits.

HVF, Swg, HVS, Swg, PCB, Swg

NOTES: (1) The term switch in International (IEC)
practice refers to a mechanical switching device capable
of opening and closing rated continuous load current,

(2) See mechanical switching device and nonmechan-
ical switching device.

switching structure. An open framework sup-
porting the main switching and associated
equipment, such as instrument transformers,
buses, fuses, and connections. It may be
designed for indoor or outdoor use and may be



ANSI/IEEE
C37.100-1:981

assembled with or without switchboard panels

carrying the control equipment.

SwgA .

‘symmetrical component (alternating-current
component) (of a total current) That portion
of the ‘total - current that constltutes the

‘Symmetiy .

LVSwgD, PCB, Swg .

synchromsm-check relay A verrfxcatron relay
~whose function is to operate when two input
voltage phasors are within predetermined
limits. ~ " e R
PSRC

synchromzmg relay A programming relay
whose function is to initiate the closing of a
circuit breaker between two ac sources When
the voltages -of these two. sources. ‘have .a

predetermmed relationship - of: magmtude
phase angle, and frequency.
“PSRC' °

'synchronous operation: (opemng or closmg)
Operation - -of ‘a»switching ‘device in sucha
“manner that the contacts are closed or opened
‘at a predetermmed point ona- reference voltage
-or current wave. -

PCB, Swg ..

NOTE: Synchronous operatlon apphed on multlphase
cdircuits’ may require that closing or opening of the

contacts of each pole be responsive to a drfferent
reference

,target (operatlon mdlcator) (of a relay) A
_supplementary. device operated either mechan-
, ically or electrically, to indicate visibly that. the

rgla(y has .operated or.completed' its fun,ctio_,n;. :
PSR

cates the physwal operatron of:the relay
(2) An electrlcally operated target when not further
“described is actuated by the current in the control
circuit. associated. with the relay and -hence indicates
net .only that;the relay has operated but also that it has
completed its function by causrng current to flow in
the associated’ control circuit.

“(8)- A’shunt‘energized tafget only indicates op‘eratron
of the relay contact and does not necessarily show that
current has actually ﬂowed in the assocrated control

. cireuit: :

telemetermg (or remote metering). Measure-
ment with the aid of intermediate means that
permit: the- measurement to be 1nterpreted at a

“d1sta.nce from the pnmary detector
SUB :
NOTE: "The distinctive ‘fésture’ of  telémetering is -the
nature of the translating means ‘which ‘includes the
provision for converting the measurand into a represen-
‘tative guantity of another kind that ¢an be trafismitted
i convemently for measurement at-a distance. The actual
distance is, 1rrelevant e

telephone-type relay A type of electromechan-
ical relay in which" ‘the  significant structural
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feature is a.hinged armature . mechanical;_ly

temperature "relay relay Whose operatlen 1s

caused by specified-external temperature, .
PSRC

NOTE Compare wrth thermal tela:

,Ytemperature-nse tests Tests to determme the

temperature xis

above am}bylent of various
ice. when subJected to

HVF, Swg, LVSwgD :
NOTE: The test duantltles may be eurrent! 16ad; et

‘terminal (terminal connector). ‘Alconnector fo’r

attaching a conductor ‘to-eléctical apparatus

terminal block (termmal board).. An
base’ equlpped ‘with termmals for connectlng

secondary and ohtrol W1r1ng
PCB, Swg; SwgA:

terminal .chamber. /A metal enclosed onta1ner
wh1ch 1nclud e : '
electrical items to complete the connectrons to

other equrpment
SwgA i CTEER nE R

terminal pad A usually flat conductmg part of

‘a_device to. Wh1ch A, termmal connector is

fastened.

test cabinet (for a sw1tchgear assembly) .»An
assembly of _a cabinet containing permanent
eléctric connectrons Wrth ‘cable tonnections

_to a contact box arranged to make connection
‘to the secondary ‘conta

5§ on‘an electrlcally
operated removable_ elem nt, permlttmg opera—
tion and testing’ ‘of ‘thé- Yemovable” 'element
when removed from.the hqusing. It includes
the necessary control sw1tch and closmg relay,

if requrred
SwgA

“test enclosure ‘(for low-voltage ac power c1rcu1t
- breakers). -A-single unit enclosure: used: for:test

purposes. . for .a -specific frame-size circuit
-breaker and Whlch conforms to:the manufac-
turer’s recommendation for minimum volume,
minimum _electrical clearances effectlve areas
and “locations “of ventr >

conf1gurat10n of connect1ons to termmals
LVSwgD

test pos1tlon (of a sw1tchgear assembly remov-
able element). That position in which the
primary disconnecting devices of the removable
element are-separated. by-.a.safe.distance from
those in the housing and sometor all of the
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secondary disconnecting devices are in oper-

ating contact.

LVSwgD, SwgA

NOTES: (1) A set of test jumpers or mechanlcal
movement of secondary disconnecting devices may be
used to complete all secondary connections for test in
the test position. This may correspond with the
disconnected position.

(2) Safe distance, as used here, is a distance at which
the equipment will meet its withstand ratings, both
power frequency and impulse, between line and load
stationary terminals and phase-to-phase and phase-to-
ground on both line and load stationary terminals with
the switching device in the closed position.

test switch (test block). A combination of
connection studs, jacks, plugs, or switch parts
arranged conveniently to connect the necessary
devices for testing instruments, meters, relays,

etc.
SwgA
thermal relay. A relay whose operation is

caused by heat developed within the relay as a

result of specified external conditions.
PSRC

NOTE: Compare with temperature relay.

thermally delayed overcurrent trip. See ther-
mally delayed release and overcurrent release.
thermally delayed release (trip). A release

delayed by a thermal device.
LVSwgD

threshold current (of a current-limiting fuse). A
current magnitude of specified wave shape at
which the melting of the current-responsive
element occurs at the first instantaneous peak

current for that wave shape.
HVF, Swg

NOTE: The current magnitude is usually expressed in
rms amperes.

threshold ratio (of a current-limiting fuse). The
ratio of the threshold current to the fuse

current rating.
HVF, Swg

tie feeder. A feeder that connects together two
or more independent sources of power and has

no tapped load between the terminals.
SUB

NOTE: If a feeder has any tapped load between the
two sources, it is designated as a multiple feeder.

tight (used as a suffix). So constructed that the
specific material is excluded under spemfled

conditions.
PSRC, HVF, Swg, HVS, Swg, SwgA

tilting-insulator switch. One in which the open-
ing and closing travel of the blade is accom-
plished by a tilting movement of one or more
of the insulators supporting the conducting

parts of the switch.
HVS, Swg
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time-current characteristic (of a fuse). See fuse
time-current characteristic.

time-current tests (of a fuse). See fuse time-cur-
rent tests.

time ‘dial (time lever) (of a relay). An adjust-
able, graduated element of a relay by which,
under - fixed input conditions, the prescrlbed

relay operating time can be varied.
PSRC

time-overcurrent relay. An overcurrent relay in
which the input current and operating time are
inversely related throughout a substantial por-

tion of the performance range. ‘
PSRC :
time-undervoltage protection. A form of under-

voltage protection that disconnects the pro-
tected equipment upon a deficiency of voltage

after a predetermined time interval.
PSRC

timing relay (or relay unit). An auxiliary relay
or relay unit whose function is to introduce
one or more time delays in the completion .of

an associated function
PSRC

torque control (of a relay). A method of
constraining the pickup of a relay by prevent-
ing the torque-producing element from devel-
oping operating torque until another assoc1ated

relay unit operates.
PSRC

total clearing time (of a fuse) See clearing time
(of a fuse).

total (asymmetrical) current. The combination
of the symmetrical component and the direct

current component of the current.
LVSwgD, PCB, Swg .
transactor. A magnetic device with an . air-

gapped core having an input winding which is
energized with an alternating current and
having an output winding which produces a

voltage that is a function of the input current
PSRC

NOTE: The term transactor is a contraction of the
words transformer and reactor.

transfer switch (a high-voltage switch). A
switch arranged to permit transferring a con-
ductor connection from one circuit to another
without interrupting the current.

(1) A tandem transfer switch is a switch with
two blades, each of which can be moved into
or out of only one contact.

(2) A double-blade double-throw - transfer
switch is a switch with two blades, each of
which can be moved into or out of either of

two contacts.
HVS, Swg
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NOTE: In contrast to high-voltage switches, many
low:voltage, control and instrument transfer switches
interrupt current during transfer. Compare with se-
lector switch. Also compare with automatic transfer
(or throw-over) equiptient that connects a load to-an
alternate source after failure of an original source.

transfer trip. A form of remote trip in which a
communication channel is used to transmit a
trip signal from the relay location to a remote
location.

PSRC

transformer overcurrent tripping. See mdlrect

release and overcurrent release.

transformer undercurrent tripping. See indirect
release and undercurrent release.

transformer voltage (of a network protector).
The voltage between phases or between phase
and neutral on the transformer s1de of a
network protector.

LVSwgD

transient blockmg A circuit function which
blocks tripping during the interval in wh1ch an
external fault is being cleared

PSRC ‘

transient inrush current. ‘Current whlch re-
sults when a switching device is closed to
energize a capacitance or an inductive 01rcu1t
PCB, Swg

NOTE: Current is: expressed by the highest peak value
in amperes and frequency in hertz.

transient overvoltage. The peak.voltage during
the transient conditions resulting from the
operation of a switching device.

PCB, Swg .

NOTE: The location and units of measurement are

specified in apparatus standards. Compare with tran-
sient overvoltage ratio (factor):

transient ‘overvoltage ratio (factor). The ratio
of the transient overvoltage to the closed-
switching-device operating line-to-neutral peak
voltage with the load connected

PCB, Swg

NOTE: The location of measurement is specified in
the apparatus standards.

transient recovery voltage The voltage tran-
sient that occurs across the terminals of a pole

of a circuit switching dev1ce upon 1nterrupt10n
of the current. ‘

HVF,; Swg, PCB, Swg ‘

NOTES: (1) It is the dlfference between the transient
voltages to.ground occurring on the terminals. It may
be a circuit transient recovery voltage, a modified
circuit transient recovery voltage, or an-actual transient
recovery voltage.

(2). In a multipole c1rcu1t breaker, the term is usually
apphed to the voltage across the f]ISt pole to mterrupt
For circuit breakers having several interrupting units in
series, the term may be applied to the voltage across
units or groups of units,
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transient response (of a relay). The manner in
which a relay, relay unit or relay system
responds to a sudden change in the input.

PSRC

transient recovery voltage rate. The rate at

which the voltage rises across the terminals of a
pole of a circuit switching device upon inter-

ruptlon of the current.
PCR, Sw;
NOTE: It is usually determined by d1v1dmg the voltage

at one of the crests of the transient recovery voltige by
the time from ‘currént zero to that' crest. In case no
definite crest exists, the rate may be taken ‘to”some
stated value usually arbitrarily selected as a’ certdin
percentage of the crest value of the normal-frequency
recovery voltage. In case ‘the'transient is ah exponeritial
function the rate may also be taken at the point’ of
zero voltage. It is the rate .of rise of. the algebraic
difference between the transient voltages occurring on
the terminals of the switching device upon interruption
of the current. The transient recovery voltage rate may
be a circuit transient recovery  voltage rate or:a

‘modified circuit. transient recovery voltage rate; or an

actual transient recovery voltage rate according to the
type of transient from which it is, obtained.. When
giving actual transient recovery’ voltage rates, the points
between which the rate is measured should be defln-
itely stated. oo

travel (of a relay). The amount of movement in
either direction (towards: pickup or:reset) of a

responsive element.
PSRC

NOTE: Travel may be spec1f1ed in linear, angular or
other measure.

trip (used as a verb)* .

(1) To release in order to 1n1t1ate e1ther an
opening or a closmg operatron or other spec-
ified action.

(2) To release in order to 1n1t1ate an openmg
operation only. :

(3) To initiate and complete an openmg

operation.
PSRC

trip (used as a noun)4 :

(1) A release that initiates either an openmg
or a closing operation or other specified action.

(2) A release that initiates an opemng opera-
tion only.

(3) A complete openmg operatlon

(4) The action. associated with the openmg
of a circuit : breaker. or other interrupting

device.
PSRC

trip or tripping (used as an adJectlve)"'

(1) Pertaining to a release that initiates
either an opening.or a closmg operatlon or
other spec1f1ed action.

* All terms employing trip, tripping, or their deriva-
tives are referred to:the term' that expresses the intent
of the usage. .
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(2) Pertaining to a release that initiates an
opening operation only.

(3) Pertaining to a complete opening opera-
tion.*
LVS, Swg, PCB, Swg
trip coil. See release (tnp) coil (of a mechanical

switching device).

trip delay setting. See release (trip) delay
setting.

trip-free. See release-free (trip-free) (as applied
to a mechanical switching device).

trip-free in any position. See release-free (trip-
free) in any position.

trip-free relay (release-free relay). An auxiliary
relay whose function is to open the closing
circuit of an electrically operated switching
device so that the opening operation can

prevail over the closing operation.
PSRC, PCB, Swg

trip setting. See release (trip) setting.

tripping delay. See release (tripping) delay (of a
mechanical switching device).

tripping mechanism. See release (tripping
mechanism) (of a mechanical switching device).

trussed blade (of a switching device). A blade
that is reinforced by truss construction to

provide stiffness.
HVS, Swg

tube (of a fuse). See fuse tube.

undercurrent relay. A relay that operates when

the current is less than a predetermined value.
PSRC

undercurrent release (trip). A release that
operates when the current in the main circuit is

equal to or less than the release setting.
R and S, Swg

undercurrent tripping. See undercurrent release
(trip).

underreaching protection. A form of protec-
tion in which the relays at a given terminal
do not operate for faults at remote locations
on the protected equipment, the given terminal
being cleared either by other relays with
different performance characteristics or by a
transferred trip signal from a remote terminal

similarly equipped with underreaching relays.
PSRC

undervoltage protection (low-voltage protec-
tion). A form of protection that operates when

voltage is less than a predetermined value.
PSRC, LVSwgD
undervoltage relays. A relay that operates when

its voltage is less than a predetermined value.
PSRC
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undervoltage release (trip). A release that oper-
ates when the voltage of the main circuit is

equal to less than the release setting.
LVSwgD, PCB, Swg

undervoltage tripping. See undervoltage release
(trip).

unit ( of a relay). See relay unit.

umt operation (CO) (of a circuit breaker). See
close-open operation (of a switching device).

unit operation (of a recloser). An interrupting
operation followed by a closing operation. The
final interruption is also considered one unit

operation.
R and S, Swg
unit substation. A substation consisting pri-

marily of one or more transformers mechan-
ically and electrically connected and coordi-
nated in design with one or more switchgear
or motor control assemblies or combmatlon

thereof.

PCB, Swg

NOTE: A unit substation may be described as primary
or secondary depending on the voltage rating of the
low-voltage section: primary, more than 1000 volts:
secondary, 1000 volts and below. .

universal fuse links. Fuse links that, for each
rating, provide mechanical and electrical inter-
changeability within prescribed limits over the

specified time-current range.

HVF, Swg

vaportight. So enclosed that vapor will not
enter the enclosure.

HVF, Swg

vent (of a fuse). The means provided for the

escape of the gases developed during circuit

interruption.

HVF, Swg

NOTE: In distribution oil cutouts, the vent may be an
opening in the housing or an accessory attachable to a
vent opening in the housing with suitable means to
prevent loss of oil.

vented fuse (or fuse unit). A fuse with pro-
vision for the escape of arc gases, liquids, or
solid particles to the surrounding atmosphere

during circuit interruption.
HVF, Swg

ventilated enclosure. An enclosure provided
with means to permit circulation of sufficient
air to remove an excess of heat, fumes, or

vapors.

SwgA

NOTE: For outdoor applications ventilating openings
or louvres are usually filtered, screened, or restricted to
limit the entrance of dust, dirt or other foreign objects.

verification relay. A monitoring relay restricted
to functions pertaining to power-system condi-
tions and not involving opening circuit breakers

during fault condition.
PSRC
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NOTE: Such a ‘relay is sometimes referred to-as a
check or checkmg relay

vertical-break switch. One in Whlch the travel
of the blade is in a plane perpendicular to the
plane ‘of the mounting base. The blade in the

closed position is parallel to the mounting base.
HVS, Swg

vertical section. That port1on of the sw1tchgear
assembly between two successive vertical delin-

eations. It may contain one or more units.
SwgA

vertical - switchboard. .A control switchboard

composed: only of vertical panels.
SwgA ) -

NOTE: This type of switchboard may be enclosed or
have an open rear. An enclosed vertical switchboard
has: an-overall sheet-metal enclosure (not grille) covex-
ing ;back and ends of the entire assembly, access to
which is usually prov1ded by doors or removable
covers,

vibrating-contact machine regulator. A regu-
lator that varies the excitation of an electric
machine by changing the average time of
engagement of vibrating contacts in the field

circuit.
LVSwgD

vibration relay. A relay that. responds to the
magnitude and frequency of ‘a mechamcal

vibration.
PSRC

voltage balance relay A balance relay wh1ch
operates by comparing the’ magmtudes of two

voltage inputs.
PSRC

voltage-phase-balance protection. A form of
protection that disconnects or prevents the
connection of the protected equipment when

ofa polyphase mput quantlty
"PSRC

the -voltage unbalarice -of :the phases of a
normally balanced polyphase system exceed a
predetermined amount. o yiE i

PSRC L
voltage rating of a relay. The, voltage at’a
specified frequerncy, that ‘may:be ‘sustained. by
the realy for an unlimited - -period: -without
causing any of the prescrlbed 11m1tat1ons to be

exceeded.
PSRC

voltage relay. A relay that responds to
PSRC:" .

voltage restrai‘nt.'»A method of»restrammg the
operat1on of 2 relay by means of a voltage

the relay to other 1nputs
PSRC R and S, Swg

function of the ra
PSRC

ture.
LVSwgD

zero-phase-sequence "“-érelay ‘A telay that “ré-
sponds to the zero- phase} sequence component

zone (of a relay). See reach (of a relayf)

zone of protection (for relays). “That segmeh’t
of the power system in -which. the. occurrence

of assigned abnormal condltlons should cause

the protective relay system to operate
PSRC - . o ;
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