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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by a consensus among persons
engaged in its development at the time it was approved. Consensus does not necessarily mean there was
unanimous agreement among every person participating in the development process.

The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document herein is one, are developed through a voluntary Standards development process. This
process brings together volunteers and/or seeks out the views of persons who have an interest in the topic
covered by this publication. Although NEMA administers the process and establishes rules to promote
fairness in the development of consensus, it does not write the documents, nor does it independ=nu.  test,
evaluate, or verify the accuracy or completeness of any information or the soundness of any jucaments
contained in its Standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature, w, ther special,
indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of,
application, or reliance on this document. NEMA disclaims and makes no guaranty or we rranty, express or
implied, as to the accuracy or completeness of any information published herein, a.»d dis.'aims and makes
no warranty that the information in this document will fulfill any particular purposes) o1 neeu(s). NEMA does
not undertake to guarantee the performance of any individual manufacture:’s = =elic:’s products or services
by virtue of this Standard or guide.

In publishing and making this document available, NEMA is not undcte king to render professional or other
services for or on behalf of any person or entity, nor is NEMA unde:*aki.»g to perform any duty owed by any
person or entity to someone else. Anyone using this document saoul! rely on his or her own independent
judgment or, as appropriate, seek the advice of a compe.>nt roicssional in determining the exercise of
reasonable care in any given circumstance. Information and ~the: Standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertake to policc. or enforce compliance with the contents of this
document. NEMA does not certify, test, or insp2c. droducts, designs, or installations for safety or health
purposes. Any certification or other statenrci:* or-.ompliance with any health- or safety-related information
in this document shall not be attributeble =" NF.MA and is solely the responsibility of the certifier or maker
of the statement.

ANSI/UL 248-1 Third Edition, © 2920 Underwriters Laboratories Inc. Reprinted with permission. This
copyright clause applies to ™ able 5-11, Table 5-12, Table 5-13, Table 6-17, and Table 6-18. Section 6.8.3
and 6.8.6.

ANSI/UL 248-1 Third Ea.'on, © 2020 Underwriters Laboratories Inc. Reprinted with permission. This
material is not th: cemplete and official position of UL on the referenced subject, which is represented only
by the UL Stanacrd In its entirety. This copyright clause applies to section 2.1 definitions for recovery
voltage, currenc'imiting range, and renewal element. Section 5.10, 5.11, and 5.12. Table Class C Fuses,
Table 6-5, Table 5-1, Table 5-2, Table 5-6, Table 6-1, Table 6-2, Table 6-5, Table 6-11B, Table 6-12, Table
6-1C aind. 1 able 6-16.

ANCYUL 248-15 Third Edition, © 2020 Underwriters Laboratories Inc. Reprinted with permission. This

meterial is not the complete and official position of UL on the referenced subject, which is represented only
“vy the UL Standard in its entirety. This copyright clause applies to the last paragraph in section 6.2.2.

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bi-50009-2024-pdf/

TABLE OF CONTENTS

L= Yot o] I R €1 = | o O PPR
T o o o1
P2 R B 1= 11 11T LS PP PRP
Section 3 SERVICE CONDITIONS.....coitiiteiiiiite ittt ssiete e sttt e e sntte e e e steaeaesteeeaessaeeaessseeaesnssaeeesnssneessssens
3.1 Usu@l Service CONILIONS ... ....uuiiiiieiiiitieit ettt e e e e et e e e e e e s e et be e e e e e e e s e abbbeeeeaaeeesnnbnneeeaans
3.2 Unusual Service CONIIONS........cciiiiiiieiiiiiee ittt ettt e e st e e e s bbe e e s sbbeeeeaneee
SECHION 4 RATINGS ..ottt oo oo oot tb ettt e e e e e s a bbbt e e e e e e s e ea bt be e e e e e e e e s nnbbbeeeaaaeaeanbrnneeaaans
4.1  Current Ratings of NON-Time-Delay FUSES........cooiiiiiiiiiiiiiie e
Table 4-1 Current Ratings of Non-Time-Delay Fuses
4.2  Current Ratings of TiMe-Delay FUSES .........uuiiieiiiiiiiiiiiiie e sisiieeee e e e e ssrnreeee e e e s s snrnneeess e e
Table 4-2 Current Ratings of Time-Delay Fuses
4.3 AC VOItage RALINGS. .. .uueeiiiiiiiiiiiiiiiie ettt e e e e e saebeeee e e e e s sesrnneeeeaeses e eaees Daneees
Table 4-3 AC Voltage Ratings—Time-Delay and Non-Time-Delay Fuses
N O TG o] v= Vo [ = - 1] o e SUEER
Table 4-4 DC Voltage Ratings—Time-Delay and Non-Time-Delay Fuses
4.5  AC INterrupting RATINGS. ..coceei ittt e e e e e ees e e e e e anbeseeeaeeesananeeees
Table 4-5 AC Interrupting Ratings—Time-Delay and Non-Time-Delay Fuses
I B O 1o (=T U o] (] o = L]V [ SO PSSR
Table 4-6 DC Interrupting Ratings—Time-Delay and Non-Time-Delay Fuses
4.7  Frequency Rating........cc.ueeiiiiiiiiiiiiiiiieae e N U UURPTUPPRTN
Section 5 FUSE CLASSES........oooiiiieiiiee e e TIPS TSRO
5.1  SUMMArY Of FUSE ClIaSSES....uuuiiiiieeiiiiiiiiiieie e ss il eeas i eteee e e e e s e st ee e e e e e s s s nntnteeeeeeeesannnrnneeeees
5.2 Class G Fuses (Current Limiting) 0-60 Amperes, 48C V and 600 V, Alternating Current .........
5.3 Class H Fuses 0-600 Amperes, 250 V and 6£CV, Alternating Current...........ccccveeeeeveccvnnnenn.
5.4  Class J Fuses (Current Limiting) 0-600 Amp.ures’ 600 V, Alternating Current........cccceevvveeeenns
5.5 Class K Fuses 0—600 Amperes, 250 V and 600 V, Alternating Current...........cccccceveeevevivnnnnnn.
5.6 Class L Fuses (Current Limiting) 100-3000 Amperes, 600 V, Alternating Current....................
5.7 Class R Fuses (Current Limiting) 0- 320 Amperes, 250 V and 600 V, Alternating Current........
5.8 Class T Fuses (Current Limiting) L +1.200 Amperes, 300 V and 600 V Alternating Current.......
5.9 Class CC Fuses (Current Limi'ing,) 0-30 Amperes, 600 V, Alternating Current ..............ccc...c...
5.10 Class C Fuses (Current Limiting}. £-1200 Amperes, 600 V, Alternating Current.......................
5.11 Class CA (Current Limiting) 0- 30 Amperes, 600 V, Alternating Current..........ccccoevvveeeeiiieeeennns
5.12 Class CB (Current Limiana, 0—-60 Amperes, 600 V, Alternating Current...........cccccceveeeveiivvnnnnn.
5.13 Fuses for PhotovoltAIC SYSIEMS PV FUSES......cuuiiiiiiiiee ettt

Table 5-1 Summary of Fuse Claos2s and Alternating Current Ratings*
Table 5-2 Dimensions of C'as.. G Fuses, mm (in.)
Table 5-3 Dimensions? ¢f C'ass H and K Fuses, mm (in.)

Table 5-4 Dimen<icns? of Class J Fuses, mm (in.)

Table 5-5 Dimens’ans? of Class L Fuses, mm (in.)

Table 5-6 Dimercions? of Ferrule Type Class R Fuses, mm (in.)
Tak'e £.7 Limensions? of Knife Blade Type Class R Fuses, mm (in.)
Tckle 2-8 Dinensions? of Ferrule Type Class T Fuses, mm (in.)
Table B-9 Dimensions? of Knife Blade Type T Fuses, mm (in.)

Tabie 5-10 Dimensions? of Class CC Fuses, mm (in.)

Table 5-11 Dimensions of Class C Fuses, mm (in.)
Table 5-12 Dimensions of Class CA Fuses, mm (in.)
Table 5-13 Dimensions of Class CB Fuses, mm (in.)

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bi-50009-2024-pdf/

SeCtion 6 PERFORMANCE .......ooitiiie ittt ettt ettt e s bt e st e e s aa b bt e e et bt e e s aabneeeeaneee 25

L0 N €= o 1T - TP PPUPT 25
6.2  Current Carrying Capacity and Temperature RiSE TESES .........uuiiiiiiiiiiiiiiiieeee e 25
Table 6-1 Maximum Temperature Rises (Classes C, H, J, K, R, and T Fuses) 26
Table 6-2 Maximum Temperature Rises (Classes CA, CB, CC, and G Fuses) 26
Table 6-3 Test Conductor Size 26
Table 6-4 Bus Bar Cross-Section and Shorting Bar Temperature Rises 28
(SIS I @ V7= T4 (o - Yo I @] o<1 o1 o N 1T 121 SRR 28
Table 6-5 Classes CA, CB, CC, and G Fuses 2R
Table 6-6 Overload Opening Time Classes H, J, K, L, R, and T Fuses 29
6.4 Interrupting Tests at Rated VOIAgE .........ueuiiieiiiiiiiieiie e r e s 29
Table 6-7 Test Levels for High Interrupting Rating Fuses (Above 10 kA) 30
Table 6-8 Class CC Fuses (600 V) Maximum Peak Let-Through Current Ip (Amperes) and Cleaiinyg 1%t
(Amperes Squared Seconds) 31
Table 6-9 Class G Fuses Maximum Peak Let-Through Current I, (Amperes) and Clearir.y 12t (Amperes
Squared Seconds) 31
Table 6-10 Class J Fuses (600 V)Maximum Peak Let-Through Current Ip (Ampei ~s) and Clearing 1%t
(Amperes Squared Seconds) 32
Table 6-11A Class K Fuses (250 & 600 V) Maximum Peak Let-Through Curre st I (Amperes) and Clearing
12t (Amperes Squared Seconds) at 50 and 100 kA 33
Table 6-11B Class K Fuses (250 & 600 V) Maximum Peak Let-Tk:cugi. Current I (Amperes) and Clearing
I°t (Amperes Squared Seconds) at 200 kA 33
Table 6-12 Class RK1 Fuses (250 & 600 V) Maximum Peak ' .et-Through Current I, (A) and Clearing 1%
(Amperes Squared Seconds) 34
Table 6-13 Class RK5 Fuses (250 & 600 V) Maximum Pe~k _et-Through Current I, (Amperes) and
Clearing I?t (Amperes Squared Seconds) 35
Table 6-14 Class L Fuses (600 V) Maximum Peak . et- rhrough Current I, (Amperes) and Clearing 12t
(Amperes Squared Seconds) 36
Table 6-15 Class T Fuses (300 V) Maxim/im Peak Let-Through Current Ip (Amperes) and Clearing 1%t
(Amperes Squared Seconds) 37

Table 6-16 Maximum Peak Let-Thrnug.» Cu.rent I, (Amperes)and Clearing 1t (Amperes Squared Seconds) 38
Table 6-17 Maximum Peak Let-"risugn Current I, (Amperes)and Clearing 1t (Amperes Squared Seconds) 39
Table 6-18 Class CA and Cliss “R'uses Maximum Peak Let-Through Current I, (Amperes) and Clearing

It (Amperes Squared Secon.'s) 39
(ST Y/ F= V(T 00T T R T o PP PP PUPT 40
6.6  Maximum Thi sNOId RALIO........ouuiiiiiii et e e e e e e e eebabe s e e e eeeeeees 40

Table 6-19 Maxirau:» Thresnold Ratios 40
6.7  Diract Surrent Tests for INAUSHIIAl FUSES ......vviviiiiiiiiiiieeeeeeeeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e eeees 40

Table 6-20 Maxiaum Time Constants 41
6.8  Direct Current Tests for PhOtOVOIAIC FUSES...........cuviiiiiiiiiieeeeieee et eeeans 41

© 2024 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-bi-50009-2024-pdf/

FOREWORD

The purpose of this technical publication is to assist in the proper selection and application of the different
classes of Low Voltage Cartridge Fuses.

User needs have been considered throughout the development of this publication. Proposed or
recommended revisions should be submitted to:

Technical Director, Operations

National Electrical Manufacturers Association
1300 North 17t Street, Suite 900

Rosslyn, VA 22209

NEMA BI 50009-2024 revises and supersedes NEMA FU-1-2012.

This technical publication was developed by the NEMA Fuse Section of the Natioial Electrical
Manufacturers Association. Section approval of the standard does not necessarily in»ly that all section
members voted for its approval or participated in its development. At the time it waz.aLoroved, the Fuse
Section was composed of the following members:

Eaton Cleveland, OH
Littelfuse, Inc. Chicago, IL
Mersen USA, LLC Newburyport-, MA
Phoenix Contact Middletown, PA
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Section 1
GENERAL

1.1 Scope

This Standard covers the following fuses:

a. ClassG,H, J, K L, R, T,CC, C, CA, and CB low voltage cartridge fuses rated 600 V. or less,
alternating current and direct current

b. Fuses for photovoltaic systems rated 1500 V or less direct current
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Section 2
DEFINITIONS

2.1 Definitions

ambient temperature: The temperature of the air surrounding the fuse.

arcing time: The time from the instant the fuse element or link has melted and arcing is initiated until final
circuit interruption by the fuse.

body: The part of the fuse that encloses the fuse elements and supports the contacts. Also referred to as
cartridge, tube, or case.

cartridge fuse: A fuse consisting of a current responsive element inside a fuse body with contac.: or: both
ends.

cartridge or body size: The set of dimensions of fuses within a fuse class or system. [Fach inuividual size
covers a given range of rated currents for which the specified dimensions of the fuse.reriain unchanged.

clearing It (ampere squared seconds): The measure of heat energy (<eveicpec during current
interruption from the initiation of an overcurrent until the fuse clears the ciicuic. 12" Clands for the square of
the effective (rms) let-through current and "t" stands for the time of curren. flow in seconds. The term 12t
also applies during the melting or arcing portions of the clearing time ard is reicrred to as melting or arcing
I2t, respectively. Clearing 12t is the sum of melting 1%t and arcing I%.

contacts: The external metallic parts of the fuse used to coinple e th2 circuit. Also referred to as ferrules,
caps, blades, or terminals.

current-limiting fuse: A fuse that, within a specified o sercvirrent range, limits the clearing time at rated
voltage to an interval equal to or less than the first majo: =, symmetrical current loop duration and limits
peak let-through current to a value less than the available peak fault current.

current-limiting range: The range of prospact./e .urrents from the threshold current to the interrupting
current rating of a fuse.

current rating (I,): The nominal.xms AC or DC ampere rating, based on specified conditions, which is

assigned to a fuse.

element: The fusible portio. of the fuse that melts during an overcurrent condition to clear the circuit. Also
referred to as a link.

filler: A material used to 1..' a section or sections of a fuse.

fuse: A protective device that opens a circuit during specified overcurrent conditions by means of a current
responsive elen.2nt.

inte.rupina rating: The highest prospective rms symmetrical alternating current or direct current that the
fus2 is requi ed to interrupt under specified conditions verified by operation at rated voltage.

mecXimum energy: A test condition that causes a fuse to experience maximum energy during interruption
vithin the first half-cycle.

melting time: The time from the initiation of an overcurrent to the instant arcing of the element begins.

overcurrent: Any current in excess of the fuse current rating.
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