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Summary of Topics

This new Second edition of ANSI/UL 2748 dated September 6, 2024 incorporates editorial changes
including renumbering and reformatting to align with current style, and the following changes in
requirements:
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Fior to the first edition, the requirements for the products covered by this Standard were included*|n
the Outline of Investigation for Arcing Fault Quenching Equipment, UL 2748.

First Edition — September, 2017

Second Edition

September 6, 2024
Tlhis ANSI/UL Standard for Safety consists of the Sécond Edition.

Tlhe most recent designation of ANSI/UL 2748 as an American National Standand
ANSI) occurred on September 6, 2024. ANSI approval for a standard does ngt
clude the Cover Page, Transmittal Pages,-and Title Page.

—

omments or proposals for revisions on any part of the Standard may be
submitted to ULSE at any time. (Proposals should be submitted via a ProposI
equest in ULSE's Collaborative Standards Development System (CSDS) at
tps://csds.ul.com.
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nd all copyrights, ,ownerships, and rights regarding those Standards shall remai
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S5 W S

© 2024 ULSE Inc. All rights reserved.



https://csds.ul.com
https://ulnorm.com/api/?name=UL 2748 2024.pdf

UL 2748 SEPTEMBER 6, 2024

No Text on This Page



https://ulnorm.com/api/?name=UL 2748 2024.pdf

SEPTEMBER 6, 2024 UL 2748 3
CONTENTS
INTRODUCTION
IS Tt o] oS 5
A ©70) 111 o o] 1 1= o1 £ T 5
3 UNits Of MEASUIMEMENT ... e e e e e e e e e et e e e e e et e e e e e enanaees 5
4  Referenced PUDBICAtIONS .........ooiiiii e e 5
ST €] (0TS T PP 6
CONSTRUCTION
LI €T 1= R UPPPTSPPTRRPPRTRRUIY o) 0 I 7
R =1 g T ([T U T PPN o ISP SUU 7
8 Primary or Power Carrying CirCuits ...........couiiiiiiiiiiniiiiiiiieeceiineeceeee Oy e 7
LS I €1 ¥ oo 1o Vo PSP s SR T 8
10 Cantrol and Secondary Wiring..........oooeeeeuiiieiiiiiinieeceiiieeeceieeeeebr e 8
11 Creepage and Clearance DiStancCe ...........c.veviiiiiiiiiiii e 500 e e e e e 8
T2 WIING .t S e 9
13 OREration .....ooeeeiiiieei e e S 9
PERFORMANCE
L S C T Yo 1= - | P RS 9
15 CantinUOUS CUIMENE TEST ...oeiviiiiiei e Tt e e e e e e e e e e 10
16 Pqwer-Frequency Withstand Voltage Tests,.. ..o b 10
17 Maximum Withstand Current TeSt ... e e adb e 10
18 Infernal Arcing Fault TeSt .......eniii e e 12
19 Arg Transfer Test. ... b 12
20 Arf Transfer Test at Reduced Voltage ............cooovviiiiiiiiiiiiiiii e 13
21 Fault Close Testat Rated Voltage ............ocuiiiiiiiiiiiiii e 13
7 /U Yel o F= 1o T Tor= 1 I =l Lo [0 ir= o Lo S 13
RATINGS
2 T - 1o 1= O S 14
MARKING
24 Gépefal———r T T T T e 15
INSTRUCTIONS
A T €T o 1= - | N 16


https://ulnorm.com/api/?name=UL 2748 2024.pdf

UL 2748 SEPTEMBER 6, 2024

No Text on This Page



https://ulnorm.com/api/?name=UL 2748 2024.pdf

SEPTEMBER 6, 2024 UL 2748 5
INTRODUCTION

1 Scope

1.1 These requirements cover equipment intended to quench arcing faults by creating a lower

impedance current path, located within a controlled compartment, to cause the arcing fault to transfer to
the new current path.

1.2 These requirements cover equipment that may either be completely enclosed units or intended to be

installed with

1.3 These neqti

1.4 This S

intended to d

1.5 This St
equipment w

1.6 This St
mitigation syj
equipment n

2 Compon

2.1 Except
requirements

in power distribution equipment.

andard does not include the requirements for arc detection relays and ‘rel
etect arcing faults or devices that are intended to interrupt arcing fault currénts.

andard does not include all the requirements for integration ahd, testing of 4
thin equipment it is intended to protect.

hndard does not contain requirements for investigation of’the performance of
stem, which would consist of arc sensors, relays, quenching equipment and ¢
pcessary to form a complete system.

ents

as indicated in 2.2, a component of a product covered by this Standard shall cg
for that component.

ated sensors

rc quenching

an entire arc

ther ancillary

mply with the

2.2 A comgonent is not required to comply with a specific requirement that:
a) Inyolves a feature or characteristic not required in the application of the component in the
product covered by this Standard, or
b) Is guperseded by a requirement in this Standard.
2.3 A component shallfbe used in accordance with its rating established for the intended|conditions of
use.
2.4 Specifi¢ _components are incomplete in construction features or restricted in | performance
Capabi”ties_ Such components—are intended for use nnly under limited conditions, su¢h as certain

temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1
approximate

information.

4 Referenced Publications

4.1
interpreted a

4.2 The foll

s referring to the latest edition of that code or standard.

owing publications are referenced in this Standard:

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this Standard shall be
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IEEE C37.20.1, Metal-Enclosed Low-Voltage (1000 Vac and below, 3200 Vdc and below) Power Circuit
Breaker Switchgear

IEEE C37.20.

IEEE C37.20.

2, Metal Clad Switchgear

3, Metal-Enclosed Interrupter Switchgear

IEEE C37.20.7, Guide for Testing Metal-Enclosed Switchgear Rated Up to 38 kV for Internal Arcing Faults

IEEE C37.90,

IEEE C37.90
Electrical Poy

IEEE C37.9(

Relays and Relay Systems Associated with Electric Power Apparatus

T, -Surge Withistand Capabiity (SVWC) Tests 1or Relays and Relay SysStems A3

er Apparatus

.2, Standard for Withstand Capability of Relay Systems to Radiated Ele

sociated with

ctromagnetic

Interference from Transceivers

IEEE C37.90J3, Standard for Electrostatic Discharge Tests for Protective Relays

NEMA C37.1 ssemblies —

Conformance

b1, Metal-Enclosed Low-Voltage AC Power Circuityr Breaker Switchgear A
Test Procedures

NEMA C37.5f, Metal-Enclosed Interrupter Switchgear Assemblies — Conformance Testing

UL 50E, Enclpsures for Electrical Equipment, Environmeéntal Considerations

UL 508, Industrial Control Equipment

UL 840, Insulgtion Coordination Including Clearances and Creepage Distances for Electrical Equipment

UL 1558, Mefal-Enclosed Low-Voltage-Power Circuit Breaker Switchgear

UL 60947-1, Low-Voltage Switchgear and Controlgear — Part 1: General Rules

5 Glossary
5.1

For the purpose.of this Standard, the following definitions apply.

s, including

A aorataentianal—dd bhara £ 1 ot [l B A H P o
A TTUTTEI IS T IuauT Al UID\JIIOIBU vl Tiouuiodal UIIUIH‘Y mr an Ul ULuiTcel H

discharges across the surface of an insulating material.

5.3 ARC TRANSFER TIME - The interval between triggering of the arc quenching device and the
quenching of the arcing fault.

5.4 BOLTED FAULT - A short circuit or electrical contact between two conductors at different potentials
in which the impedance or resistance between the conductors is essentially zero.

5.5 CONTROLLED COMPARTMENT — A portion of equipment, intended to enclose the new current path
when an arcing fault is transferred. This compartment may be provided with openings or flaps for pressure
relief.

5.6 LOW-VOLTAGE — A voltage of 1000 V ac or less.
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5.7 MEDIUM-VOLTAGE - A voltage of greater than 1000 V ac, up to 52 kV ac.

5.8 POLLUTION DEGREE 2 MICROENVIRONMENT — An area where normally, only nonconductive
pollution occurs, but where occasional, temporary conductivity may be expected. Typical constructions
that reduce the possibilities of conductive pollution and condensation or high humidity are;

a) Un-ventilated enclosures that are provided with continuous application of heat through the use of
heaters or through continuous energization of the equipment, with interruptions such that cooling to
the point of condensation does not occur or

b) The use of ventilated enclosures where all openings are provided with filters.

5.9 QUENCHING DEVICE — Equipment that is used to extinguish or redirect an arcing fault

5.10 RESHTTABLE (as applied to quenching devices) — capable of being reset and returnjed to service
without replacement or repair of components.

CONSTRUCITION
6 General

6.1  Where feferenced in this Standard, requirements contained,in/UL 1558, are applicable {o low-voltage
quenching devices, and the requirements contained in IEEE~C37.20.3 are applicable to medium-voltage
quenching dgvices.

7 Enclosure
7.1 Other than as noted in 7.2, quenching devices shall comply with the requirements of 7.3 - 7.6.

7.2 Device$ covered by this Standard that-are intended for installation completely within thg enclosure of
other equipmient need not be provided-with an enclosure.

7.3 Low-voltage devices pravided with complete enclosures shall comply with the enclosure
requirementg of UL 1558. Medium-voltage devices provided with complete enclosures sha|l comply with
the enclosurg requirements ‘of IEEE C37.20.3.

7.4 Where |a portien‘of the quenching device is intended to fill or protrude through am opening, or
otherwise fofm a portion of the enclosure of the overall equipment, it shall be investigated ih accordance
with the enclpsure requirements of the standard for the overall equipment.

7.5 Devices described in 7.3 and 7.4 may be assigned one or more enclosure type designations in
accordance with 24.10. The devices shall comply with the requirements of UL 50E for each assigned type
designation when installed.

7.6 Gaskets relied upon to maintain the environmental rating of the equipment shall comply with the
gasket requirements of UL 50E.

8 Primary or Power Carrying Circuits
8.1 Low-voltage equipment shall comply with Section 6, Primary or Power Carrying Circuits, of UL 1558.

8.2 Medium-voltage equipment shall comply with Section 7.1, Buses and primary connections, of IEEE
C37.20.3.
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9 Grounding

9.1 There shall be provision for grounding all non-current carrying metal parts of the equipment. In
addition, the following parts shall be grounded:

a) The metal case of a frame or instrument transformer;
b) The metal case of an instrument, meter or relay; and

c) The secondary circuit of a current or voltage transformer, if there are provision for field
connection to the secondary circuit. Secondary circuits that are not intended for field connection
are not required to be grounded..

9.2 The ca%e of an instrument, relay, meter, or similar device, if mounted on a grounded’metal surface
and secured {hereto by means of metal screws, is considered to be grounded.

10 Control pnd Secondary Wiring

10.1  Aninstlated conductor provided as part of a control circuit or secondary wiring shall bg rated for the
particular apglication and shall have an ampacity not less than the continuous current rating|of the circuit
in which it is|connected. Where loads are of an intermittent nature, such as in trip and clgsing circuits,
conductors slhall be sized to provide their intended function with respect to voltage drop ang mechanical
strength.

11 Creepade and Clearance Distance

11.1  Section 12, Spacings, of UL 1558 applies to the power circuits of low-voltage quenching equipment,
other than as|noted in 11.3.

11.2 No mihimum creepage or clearance- distances are specified for medium-voltagg circuits in
quenching edquipment, other than distancés sufficient to meet the dielectric requirements specified in this
Standard for {he voltage rating of the €quipment.

11.3 No minimum creepage or.clearance distances are specified across the contacts of the quenching
means when| these contacts rare contained within a pollution degree 2 microenvironment, and the
quenching equipment meets the dielectric test requirements of this Standard with the quenctling device in
the open position.

11.4 Creepage. and' clearance distances within low-voltage control circuits of quenching @evices shall
comply with the créepage and clearance distance requirements of UL 508 or UL 60947-1. Greepage and
clearance dis = freut TOTm= frcui e no smaller
than the creepage and clearance distances required from the medium-voltage circuit to grounded metal,
and shall also be sufficient to meet the dielectric requirements specified in this Standard for the maximum
voltage rating of the equipment, with the control circuits grounded during testing.

11.5 The pollution degree 2 microenvironment specified in 11.3 need not be maintained during or after
the quenching of an arcing fault if servicing of the quenching means is required after an arcing fault event,
and the quenching means is marked in accordance with 24.5.

11.6 For printed wiring boards, the creepage and clearance distances shall comply with requirements of
the Standard for Insulation Coordination Including Clearance and Creepage Distances for Electrical
Equipment, UL 840. For the purpose of determining required creepage and clearance distances,
quenching devices shall be considered to be located within circuits of overvoltage category 3. All
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quenching devices are considered to be installed in pollution degree 3 environments, except for portions of
the device located in a pollution degree 2 microenvironment.

11.7 Pollution Degree 2 shall be considered to exist on a printed-wiring board where a coating provides
an uninterrupted covering of the conductive material for at least one of two conductive materials and

covers the entire space between the two conductive materials for which the spacing is being evaluated.

12 Wiring

121

Insulated conductors provided as part of a quenching device shall be rated for the particular

application and shall have an ampacity no less than the maximum current rating of the circuit to which they

are connected-

12.2 Wirind shall be located or protected to prevent contact with any sharp edge.ormo

could dama

12.3 Insula
circuits, unle

13 Operati

13.1  Queng

over the entife range of possible settings.

13.2 Quen
for local and
delaying the

on

the insulation.

ving part that

ed conductors shall be separated from wiring and uninsulated live‘parts connécted to other

5s both circuits are provided with insulation rated for the highest voltage.

hing devices with adjustable sensitivity shall comply*with the requirements of

hing devices that have provisions for disabling the quenching function shall hg
remote indication that the device has been disabled. Devices with provisions fg
time between detection of an arcing fault and operation of the quenching funct

this Standard

ve provisions
r intentionally
on shall have

provisions fdr local and remote indication that-operation of the quenching function will b¢ intentionally
delayed.
13.3 Queng¢hing devices shall beprovided with visual indication that the quenching |function has

operated. Dg

13.4 Quen
operation sh
cannot be re
marked in

interlocking i

vices shall also have provisions for remote indication of quenching function opet

hing devices that-are intended to be replaced or serviced after every quend

energized-until the quenching device has been replaced or serviced. These de
hccordance with 24.5. While mechanical interlocking is preferred, wherg
5 notpracticable, electrical interlocking is acceptable.

PERFORMANCEE

ation.

hing function

all have provisions for interlocking such that the circuit protected by the quemching device

vices shall be
mechanical

14 General

14.1  Quenching devices shall comply with the requirements of this section with the quenching device
installed and connected in accordance with the manufacturer’s installation instructions.

14.2 Quenching devices with adjustable settings shall be tested to demonstrate compliance with the
performance requirements over the range of possible settings, including minimum and maximum settings.

14.3 When provided, output circuits for energizing the trip coils of circuit breakers shall comply with the
requirements for Make, Carry, and Interrupt Ratings for Tripping Output Circuits as detailed in IEEE
C37.90.
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14.4 Arc mitigation equipment that is provided with electronic circuitry shall meet the requirements of

IEEE C37.90.1.

14.5 Arc mitigation equipment that is provided with electronic circuitry shall meet the requirements of the

IEEE C37.90.2.

14.6 Arc mitigation equipment that is provided with electronic circuitry shall meet the requirements of the

IEEE C37.90.3.

14.7
shall comply with 6.2.7, Tests for Insulating Materials, of IEEE C37.20.2.

Insulating materials in contact with medium-voltage parts, or used to isolate medium-voltage parts,

15 ContinuLus Current Test

15.1 Other than as noted in 15.3, low-voltage quenching devices shall be subjected to
current test in accordance with NEMA C37.51. During the continuous current test, the device
without exceeding the allowable temperature limits specified in Tables 3 and™4 of (1000 Va
3200 Vdc anfl below) Power Circuit Breaker Switchgear, IEEE C37.20.1,;:and in Maximum
rises, Table 4f3.1 and Maximum enclosure surface temperature rises, Table.43.1A of UL 508
1.

15.2 Other than as noted in 15.3, medium-voltage quenching devices shall be subjected to
current test in accordance with NEMA C37.57. During the continuous current test, the device
without exceqding the allowable temperature limits specified.in Table 2 of IEEE C37.20.3, and
temperature fises, Table 43.1 and Maximum enclosure_surface temperature rises, Table 43.
or UL 60947-].

15.3 Quenching devices that do not carry the-current of the main circuit under normal co
conduct only [during the quenching operation,(are not required to carry this current during th
current test. Control circuits that are energized under normal conditions shall be tested in aco
the continuous current test specified inJL-508 or UL 60947-1.

16 Power-HArequency Withstand Voltage Tests

16.1 Low-v(
NEMA C37.5

ltage quenching/devices shall comply with the power-frequency withstand vo
1.

16.2 Medium-voltage quenching devices shall comply with the power-frequency withstand
of NEMA C37.57.

A continuous
shall operate
c and below,
temperature
br UL 60947-

a continuous
shall operate
in Maximum
A of UL 508

nditions, and

e continuous

ordance with

tage tests of

voltage tests

17 Maximum Withstand Current Test

171
ability of the quenching device, including the bus and connections, to carry current equal to t
arcing fault current rating assigned to the device for the rating short-time withstand duration.

Quenching devices shall be subjected to a maximum withstand current test to demonstrate the

he maximum

17.2 The test method for low-voltage quenching devices shall be similar to the Short-Time Withstand

Current Test method described in NEMA C37.51, with the following modifications:

a) The available short-time withstand current shall be calibrated at the line terminals of the
equipment in which the quenching device is installed during the test. Calibration of the test circuit
shall demonstrate the circuit is capable of delivering the rated maximum withstand current for the

entire rated short-time withstand current duration of the quenching device.
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1

b) The short-time withstand current is to be initiated by action of the quenching device.
Alternatively, the test may be conducted using a previously triggered quenching device, by closing
the test station switching device onto the circuit. The current is to be maintained for no less than the
rated short-time withstand current duration of the quenching device. The actual current through the
quenching device is to be measured during the duration of the test. The actual current delivered to
the test point will be reduced by the impedance of the arc and the test sample.

c) Tests shall be conducted with a three phase source of supply. Testing with a single phase source
of supply is not representative of three phase testing.

d) The quenching device shall carry the test current for the entire duration of the test. Interruption of
the test current prior to rated short-time withstand current duration shall be considered an

unacq

e) Th

the te
of the

f) All

operg

g) Qu

quen

talal 14
CHLIAUIT TTOUTL.

b contacts of the quenching device may be welded in the closed position at, the
st. Quenching devices complying with 13.4 are not required to be functional at t
test.

ted, and shall not reset automatically.

enching devices that are intended to be reset, rather ‘than repaired or rep
hing operation shall meet the required electrical-creepage and clearance

Sectipn 11 after the device has been reset following<the” short-time withstand tes

devic

bs that require repair or replacement after a quenching operation are not requirg

requilled creepage and clearances at the conclusion‘of the short-time withstand test.

17.3 The t

bst method for medium-voltage quenching devices shall be similar to th

Withstand Cdirrent Test method described in NEMAC37.57, with the following modifications:

a) Th
equip
shall
entire

b) THh
Altern
the te
rated
quen
the te

e available short-time withstand current shall be calibrated at the line te
ment in which the quenching.device is installed during the test. Calibration of
Hemonstrate the circuit is-capable of delivering the rated maximum arcing fault
rated short-time withstand current duration of the quenching device.

e short-time withstand current is to be initiated by action of the quen
atively, the test' may be conducted using a previously triggered quenching devi
st station switehing device onto the circuit. The current is to be maintained for ng
short-time withstand current duration of the quenching device. The actual curre
hing device is to be measured during the duration of the test. The actual curren
st point will be reduced by the impedance of the arc and the test sample.

+h

I

conclusion of
he conclusion

ocal and remote indication means provided shall indicate that the arc quenching function has

aced, after a
distances of
t. Quenching
d to meet the

b Short-Time

inals of the
e test circuit
urrent for the

thing device.
Ce, by closing
less than the
ht through the
t delivered to

to ol b adiatad g
C) Tesdts—shaltbe-conducted-wi

the b P f o Tactinawitbh H=w |
Ura unvct Pridot oUUTLT Ul Oupply. IUOLIIIB wiltrd OIIIHIU

of supply is not representative of three phase testing.

hase source

d) The quenching device shall carry the test current for the entire duration of the test. Interruption of
the test current prior to rated short-time withstand current duration shall be considered an
unacceptable result.

e) The contacts of the quenching device may be welded in the closed position at the conclusion of
the test. Quenching devices complying with 13.4 are not required to be functional at the conclusion

of the

test.

f) All local and remote indication means provided shall indicate that the arc quenching function has
operated, and shall not reset automatically.
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18 Internal Arcing Fault Test
18.1 The purpose of this test is to demonstrate the quenching device does not create an arc fault hazard

during the quenching operation. The quenching device shall be installed in complete equipment in
accordance with the manufacturer’s installation instructions, or may be tested as an open device without
an enclosure. The equipment shall be subjected to testing in accordance with IEEE C37.20.7.

18.2 When tested in complete equipment, indicators shall be provided around the vertical section of the
equipment containing the quenching device. Indicator placement shall be in accordance with the
requirements of IEEE C37.20.7 for the accessibility type of the equipment containing the arc quenching

bte Annex of
IEEE C37.20.7, based upon the type of equipment in which the quenching device/is intended to be
installed. The|arc shall be initiated within the circuit that is protected by the arc quenching deyice. The arc
initiation is nqt required to be within the compartment or vertical section containing the quenghing device.
When a queniching device is intended for use in more than one type of equipment, it may be [necessary to
conduct testing using arc initiation wires in accordance with more than one Annex from IEEE €37.20.7.

18.4 When [testing as an open device, the test is considered acCeptable if there is no ignition of any
indicators, afd no evidence of damage to the quenching device other than contact weglding at the
conclusion of|the test. Minor cracking of insulators that does not result in expulsion of gases ¢r particles is
acceptable, iflthe mounting of live parts is not impaired.

18.5 This tgst may be combined with the Arc Transfer Test, Section 19, if the parameters for both tests

are met durin

18.6 Quenc
devices shall
After the rate
additional op

during the final operation, but need.not be functional after the test.

19 Arc Trar

19.1 Arc trg
transfer to the

j the combined test.

hing devices that are not resettable shall be subject to one operation. Resettab
be subjected to the rated number of quenching operations as specified by the n
l number of operations has.béen completed, the quenching device shall be sub,
bration. The device shall_successfully quench the arc without creating an arc

sfer Test

nsfer testing shall be conducted to demonstrate the maximum time for an a
intended’ lower impedance fault.

le quenching
nanufacturer.
ected to one
fault hazard

rcing fault to

bt shall be conducted as described in 18.3

19.2 Thete

19.3 This test shall be conducted at maximum rated voltage and shall demonstrate the transfer time
required at the maximum rated withstand current. For quenching devices with a specified minimum rated
arcing fault current, the test shall also be conducted at the minimum rated arcing fault current.

19.4 For devices that are rated for applications greater than 5000 V, and which create a bolted fault
through a switching action, the Arc Transfer Test may be performed at a voltage less than the maximum
rated voltage of the quenching device in order to accommodate lab limitations. When less than maximum
rated voltage is used, the tests specified in Section 20, Arc Transfer Test at Reduced Voltage, and Section
21, Fault Close Test at Rated Voltage, shall be conducted.

19.5 The elapsed time between triggering of the quenching unit and the quenching of the arc shall be
recorded during the testing in 19.1. The recorded time shall be less than the maximum rated transfer time,
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