UL 512

Fuseholders

Documents

Document Sharing Hub

Full document details: UL 512 2008


http://www.avadocuments.com/doc/ul-512-2008
http://www.avadocuments.com/doc/ul-512-2008

UL COPYRIGHTED MATERIAL —
NOT AUTHORIZED FOR FURTHER REPRODUCTION O

DISTRIBUTION WITHOUT PERMISSION FROM 'ﬁocuments

Document Sharing Hub

Full document details: UL 512 2008


http://www.avadocuments.com/doc/ul-512-2008
http://www.avadocuments.com/doc/ul-512-2008

JANUARY 31, 2008 - UL 512 trl

Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Fuseholders, UL 512

Tenth Edition, Dated February 24, 1993

Revisions: This Standard contains revisions through and including January 31, 2008.
Summary of Topics

This revision to UL 512 is to remove the ANSI approval on the title page.

UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The revisions dated January 31, 2008 include a reprinted title page (pagel) for this Standard.

As indicated on the title page (pagel), this UL Standard for Safety has been adopted by the Department
of Defense.

The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.
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In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL's support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing, Recognition, and Follow-Up Services after
the effective date, and understanding of this should be signified in writing.

Copyright © 2008 Underwriters Laboratories Inc.
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(Title Page Reprinted: January 31, 2008)

1
UL 512

Standard for Fuseholders

First Edition — November, 1917
Second Edition — April, 1934
Third Edition — May, 1943
Fourth Edition — November, 1958
Fifth Edition — May, 1961
Sixth Edition — November, 1970
Seventh Edition — August, 1975
Eighth Edition — February, 1982
Ninth Edition — February, 1987

Tenth Edition
February 24, 1993

The Department of Defense (DoD) has adopted UL 512 on November 9, 1994 .
The publication of revised pages or a new edition of this Standard will not
invalidate the DoD adoption.

Comments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL's On-Line Collaborative Standards Development System (CSDS)
at http://csds.ul.com.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL’'s Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2008 UNDERWRITERS LABORATORIES INC.
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INTRODUCTION
1 Scope
1.1 These requirements cover:
a) Fuseholders for Edison-base and Type S plug fuses,
b) Fuseholders for Class CC, G, H, J, K, R, and T cartridge fuses, and
c) Devices to adapt Type S plug fuses for use in Edison-base fuseholders.

These fuseholders and devices are intended to accommodate fuses to be employed in lighting and power
circuits in accordance with the National Electrical Code.

1.2 These requirements do not cover fused attachment plugs, car-lighting cutouts, protective devices
designed for signaling systems or instruments, or fuseholders for link fuses.

1.3 A CTL (circuit-limiting) fuseholder is one having such physical size or configuration that, in conjunction
with the physical means provided in a Class CTL panelboard or other device, installation of more
overcurrent-protective devices than the number for which the assembly is designed and rated will be
prevented.

1.4 Except as noted in 1.5, a device that has provision for connection to the conductors of more than four
circuits, other than the supply circuit or a continuation thereof, is considered to be and judged as a
panelboard rather than as a fuseholder.

1.5 A device that has:
a) Provision for connection to more than four but not more than 12 branch circuits,
b) Receptacles for plug fuses only, and

c) Been designed specifically for use in an enclosed branch-circuit cutout is considered to be
and is judged as a fuseholder.

1.6 A fuseholder that has been designed specifically for use in an enclosed branch-circuit cutout or in a
panelboard assembly is judged with respect to the intended application as well as being judged under the
requirements in this standard.

1.7 A product that contains features, characteristics, components, materials, or systems new or different

from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock

or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements |
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

1.7 revised December 5, 1995
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2 General
2.1 Components

2.1.1 Except as indicated in paragraph 2.1.2, a component of a product covered by this standard shall
comply with the requirements for that component.

2.1.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

| 2.1.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

| 2.1.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

2.2 Units of measurement

2.2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.3 Undated references

2.3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

CONSTRUCTION

3 Bases and Supports — Insulating Material

3.1 A base for mounting uninsulated live parts shall be an insulating material that is:
a) Strong,
b) Moisture-resistant, and
c) As resistant to combustion as the materials mentioned in 3.2.

The material shall also withstand the most severe conditions likely to be met in service.

3.2 Porcelain, slate, marble, phenolic composition, and cold-molded composition are acceptable for
supporting an uninsulated live part.
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3.3 A material other than those mentioned in 3.2 may be used for supporting an uninsulated live part if it
has been investigated and found to be acceptable for the application.

3.4 Fiber, rubber, and so-called hot-molded shellac and tar composition are not acceptable for supporting
an uninsulated live part.

3.5 A base of slate, marble, or porcelain shall not be less than 1/2 inch (12.7 mm) thick.

3.6 Vulcanized fiber of good quality and not less than 1/32 inch (0.8 mm) thick, or mica, may be used for
washers under center contacts of plug fuseholders.
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3.7 A base shall not have fewer than two holes for mounting screws, and a base with an area of more
than 25 square inches (161 cm2) shall have three or more holes for mounting screws.

Exception: A fuseholder designed particularly for use in a complete device, such as a unit-type base for
panelboard assembly, and having an acceptable means for mounting, equivalent to mounting screws may
be acceptable with a fewer number of holes.

3.8 A mounting-screw hole shall be located or countersunk so that there will be a spacing of not less than
1/2 inch (12.7 mm) over the surface of the insulating material between the head of the screw or washer
and the nearest uninsulated live part.

3.9 A mounting-screw hole located between uninsulated live parts of opposite polarity shall be
countersunk unless barriers or the equivalent are provided to prevent the screwhead from being in the
path of a possible arc between such live parts.

4 Sealing

4.1 A live screwhead, rivet, or nut on the underside of a base designed for surface mounting shall be
countersunk not less than 1/8 inch (3.2 mm) in the clear, and covered to a depth of not less than 1/8 inch
with a water proof, insulating sealing compound.

Exception: A part that has a spacing through air from the mounting surface of not less than 1/2 inch (12.7
mm) and that is prevented from loosening.

4.2 A screw or nut mentioned in 4.1 that is prevented from loosening by being staked or upset, by a lock
washer, or by other means may be insulated from the mounting surface by a material other than a sealing
compound.

4.3 The sealing compound shall not soften at a temperature 15°C (27°F) higher than its normal operating
temperature in the device, but not less than 65°C (149°F).

4.4 A determination of the softening point of a sealing compound is to be made in accordance with the
test for Softening Point by Ring and Ball Apparatus, ASTM E28-67(1982).

5 Current-Carrying Parts
5.1 General

5.1.1 A current-carrying part shall have the necessary mechanical strength and ampacity for the service,
and shall be of metal or other material that is acceptable for the application.

5.1.2 A metal part for mounting or holding contact clips shall be securely and rigidly fastened to the
supporting base or mounting surface. All current-carrying parts shall be prevented from turning or shifting
in position by means other than friction between surfaces. Turning or shifting may be prevented by the
use of two screws or rivets, by noncircular shoulders or mortises, by a dowel pin, lug, or offset, by a
connecting strap or clip fitted into an adjacent part, or by an equivalent method.

5.1.3 Where parts are held together by screws, a threaded part shall not have fewer than two full,
clean-cut threads. Threads shall not be finer than the American National Standard threads indicated in
Table 6.1, if the screw extends all the way through the threaded part. If the screw does not extend all the
way through the threaded part, it shall engage full, clean-cut threads for a distance of not less than the
diameter of the screw.
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Table 5.1
Threads
American national standard screw size Maximum number of threads per inch
12 24
10 32
8 32
6 36

5.1.4 With reference to the requirement in 5.1.3, metal not less than 0.060 inch (1.52 mm) thick is
acceptable for a tapped hole for a screw having 32 threads per inch.

5.1.5 Except for plated No. 10 and larger wire-binding screws and nuts and stud terminals, iron or steel,
plain or plated, shall not be used for parts that are depended upon to carry current. Plated iron or steel
screws, nuts, and stud terminals, if not depended upon to carry current, may be used with soldering lugs
and pressure wire connectors. A plated iron or steel washer may be used under the center contact of an
Edison-base plug fuseholders.

5.1.6 Copper and brass are not acceptable for the plating of an iron or steel wire-binding screw, nut, or
stud terminal, or for the plating of an iron or steel washer under the center contact of an Edison-base plug
fuseholder; but a plating of cadmium or zinc is acceptable.

5.1.7 In a plug-fuseholder assembly intended for the connection of 15-ampere branch circuits, the
ampacity of bus bars shall be as specified in Table 5.2. See 5.1.1.

5.1.8 A branch bar or strap leading to a branch fuseholder shall have an ampacity not less than that of
the largest capacity fuse that the branch fuseholder will accommodate. See 5.1.1.

Table 5.2
Minimum ampacity of bus bars
Minimum ampacity
Total number of fuses 125 — 250 volt, 3-wire
per ungrounded bus bar a 2-wire mains mains 3-phase, 4-wire mains
2 30 30 30
3 35 33 31
4 48 42 40
5 66 50 -
6 66 60 -
7o0r8 84 - -
9or10 100 - -
11 or 12 120 - -
2 For an assembly that has an unequal number of fuses per ungrounded bus bar, calculations are to be based on
the larger number of fuses per ungrounded bus bar.
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5.2 Wiring terminals

5.2.1 A fuseholder shall be provided with wiring terminals that are acceptable for the connection of
branch- or feeder- and supply-circuit conductors, the ampacities of which correspond respectively to the
maximum current rating of the fuse accommodated and to the ampacity of the main bus bars. A wiring
terminal shall be provided with a soldering lug firmly bolted or held by a screw, or with a pressure wire
connector.

Exception: A wire-binding screw may be employed at a wiring terminal intended for the connection of a
No. 10 AWG (5.3 mm2) or smaller conductor, if upturned lugs or the equivalent are provided to hold the
wire in position.

5.2.2 With reference to 5.2.1, sizes of field-installed conductors for currents as indicated in Table 5.3 shall
be determined as follows:

a) Wire rated at 75°C (167°F) in the No. 1/0 AWG (53.5 mm?) and larger sizes.

b) Wire rated at 60°C (140°F) in the No. 1 AWG (42.4 mm2) size, except 75°C (167°F) wire if the
fuseholder is marked for 75°C wire in accordance with 14.6.

c) Wire rated at 60°C (140°F) in the No. 2 AWG (33.6 mm2) and smaller sizes, except 75°C
(167°F) wire if the fuseholder is marked for 75°C wire in accordance with 14.7 and has been found
acceptable in a temperature test.

5.2.3 A wire-binding screw employed at a wiring terminal shall not be smaller than No. 10 and shall not
have more than 32 threads per inch.

Exception: A machine screw not smaller than No. 8 and having not more than 32 threads per inch may
be used at a terminal of a 15-ampere Type S fuseholder.

5.2.4 A terminal plate for a wire-binding screw shall be of metal not less than 0.030 inch (0.76 mm) thick
and shall not have fewer than two full threads in the metal.

5.2.5 A terminal plate formed from stock having the minimum thickness specified in 5.2.4 may have the
metal extruded at the tapped hole to provide two full threads for the wire-binding screw.
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Ampacity of insulated conductors

Table 5.3

Wire size 60°C (140°F) 75°C (167°F)
AWG mm < Copper Aluminum Copper Aluminum
14 21 15 - 15 -
12 3.3 20 15 20 15
10 5.3 30 25 30 25
8 8.4 40 30 45 40
6 13.3 55 40 65 50
4 21.2 70 55 85 65
3 26.7 85 65 100 75
2 33.6 95 75 115 90
1 42.4 110 852 130 100
1/0 53.5 150 120
2/0 67.4 175 135
3/0 85.0 200 155
4/0 107 230 180
KCMIL
250 127 255 205
300 152 285 230
350 177 310 250
400 203 335 270
500 253 380 310
600 304 420 340
700 355 460 375
750 380 475 385
800 405 490 395
900 456 520 425
1000 506 545 445
1250 633 590 485
1500 760 625 520
1750 887 650 545
2000 1010 665 560
NOTE - For a multiple-conductor connector at a terminal, the value is to be multiplied by the number of 1/0 AWG (53.5 mm‘)
or larger conductors that the terminal will accommodate.
& If the fuseholder is marked to indicate that 75°C (167°F) wire is to be used at the terminal, the acceptable current is 100
amperes for an aluminum conductor. See 14.6.

5.2.6 A wire-binding screw shall not thread into material other than metal.

5.2.7 A wiring terminal shall not extend beyond nor overhang the base on which it is mounted.

Exception: A soldering lug or a pressure wire connector.

5.2.8 A pressure wire connector provided with or specified for use with a fuseholder shall comply with the
requirements in the Standard for Wire Connectors and Soldering Lugs for Use With Copper Conductors,
UL 486A, or the Standard for Wire Connectors for Use With Aluminum Conductors, UL 486B.

Full document details: UL 512 2008
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5.2.9 The tightening torque for a field-wiring terminal shall be as specified by the fuseholder manufacturer
and shall be marked as required by 14.10. The specified tightening torque shall not be less than 90
percent of the value employed in the static heating test as specified in the Standard for Wire Connectors
and Soldering Lugs for Use With Copper Conductors, UL 486A, or the Standard for Wire Connectors for
Use With Aluminum Conductors, UL 486B, for that wire size corresponding to the ampere rating of the
fuseholder. See 12.1.

Exception: Torque value may be less than 90 percent if the connector is investigated in accordance with
the lesser assigned torque value in UL 486A or UL 4868B.

5.2.10 The relative arrangement of terminals for the connection of conductors shall be such that the
terminals for any one circuit will be readily evident or the fuseholder shall be marked in accordance with
14.8.
5.2.11 In a fuseholder that employs an unfused neutral bar, each terminal for the connection of a
grounded conductor shall be identified by a metallic plating substantially white in color — or the terminals
may be of metal substantially white in color — and shall be readily distinguishable from the terminals for
the connection of ungrounded conductors.
5.2.12 A terminal of a nonpolarized device shall not be identified by the means described in 5.2.11.
Exception: A nonpolarized device in which all terminals are white need not comply.
5.3 Contact clips of cartridge fuseholders
5.3.1 The fuse contact clips of a cartridge fuseholder shall be constructed so that electrical contact with
a fuse of the corresponding rating will be maintained. Ferrule-contact clips shall be made of bronze or the
equivalent, and knife-blade-contact clips shall be made of copper. End stops shall be provided to ensure
the proper location of a ferrule-type cartridge fuse in the contact clips.
5.3.2 The construction of a fuseholder shall be such that it will reject a fuse having either:

a) A current rating greater than or

b) A voltage rating less than that of the fuse size for which it is intended.

The values in the tables that specify fuseholder dimensions are such that these conditions will be met.

5.3.3 A fuseholder intended for a Class CC or R fuse shall be provided with a rejection member to prevent
installation of fuses of other classes.

5.3.4 The rejection member in a fuseholder intended for a Class R fuse may consist of a pin, a bolt, or
lancing of the clips. Other methods may be used if shown to be acceptable for the purpose. See 5.3.5.

5.3.5 A fuseholder for a Class CC or R fuse shall be constructed so that removal of the rejection member
by using ordinary tools and methods as described in 5.3.6 causes obvious damage to the fuseholder.

5.3.6 The methods and tools referred to in 5.3.5 are:
a) Methods:

1) Bending, twisting, reshaping, or breaking apart, and
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