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Introduction

This introduction is not part of IEEE Std 3004.3-2020, IEEE Recommended Practice for Application of Low-Voltage
Fuses in Industrial and Commercial Power Systems.

IEEE 3000 Standards Collection®

This recommended practice was developed by the Industrial and Commercial Power Systems Standards
Development Committee of the Industry Applications Society, as part of a project to repackage the popular
IEEE Color Books®. The goal of this project is to speed up the revision process, eliminate duplicate
material, and facilitate use of modern publishing and distribution technologies.

When this project is completed, the technical material included in the 13 “color books” will be included in
a series of new standards. Approximately 60 additional “dot” standards, organized into the following
categories, will provide in-depth treatment of many of the topics formerly covered in the color books:

— Power Systems Design (3001 series)

— Power Systems Analysis (3002 series)

— Power Systems Grounding (3003 series)

— Protection and Coordination (3004 series)

— Emergency, Standby Power, and Energy Management Systems (3005 series)
— Power Systems Reliability (3006 series)

— Power Systems Maintenance, Operations, and Safety (3007 series)

In many cases, the material in a dot standard comes from a particular chapter of a particular IEEE Color
Book. In other cases, material from several IEEE Color Books has been combined into a new dot standard.

IEEE Std 3004.3™

This publication provides a recommended practice for the electrical design of commercial and industrial
facilities. It is likely to be of greatest value to the power-oriented engineer with limited commercial or
industrial plant experience. It can also be an aid to all engineers responsible for the electrical design of
commercial and industrial facilities. However, it is not intended as a replacement for the many excellent
engineering texts and handbooks commonly in use, nor is it detailed enough to be a design manual. It
should be considered a guide and general reference on electrical design for commercial and industrial
facilities.

Tables, charts, and other information that have been extracted from codes, standards, and other technical
literature are included in this publication. Their inclusion is for illustrative purposes; where technical
accuracy is important, the latest version of the referenced document should be consulted to assure use of
complete, up-to-date, and accurate information.

9
Copyright © 2021 IEEE. All rights reserved.




Contents

L. OVETVIEW ettt ettt et ettt b e s bt e b e st et e b et b e s bt bt e bt eb b et et e bt sbeebeebeeb e et et e benaenues 11
L] S0P ettt ettt e b e e bt e bt e bt e e bt e e bt e e bt e e bt e e b e e e beeebaeenbeeearee 11
1.2 WOTA USAZE ..vvveeveeeeeiieeieesie et ettt e st e st et et et e stae st e e b e esseensesseesaeesseenseanseensensaensaenseensesnsesnsesneenseenseenns 11

2. NOTIALIVE TEIRIETICES. ..c..eueeiuiiitietiete et ettt et e bt ettt e stee st e et e et e ea e e eb e e sb e e bt embeemtesaeesaeesbeenbeenteentesneenbeens 12

3. Definitions, acronyms, and abDIEVIATIONS .........cccueerureeriieeriieeiieesieeseeesieeesteesreeeaeessreeeseesseeesseessaseseesns 14
I B B ) 10115 (o) 1 OO OSSR 14

4. GENEIAL AISCUSSION . ..eeutiiutiiiiiitie ittt ettt ettt ettt st sh et e bt et ea e eb e e sb e e bt embeemeesaeesbeenbeenbeenteeneesueenbeens 18

5. Fuse types and StANAATAS ..........ccvieiieiiiieiie ettt ettt e et e st eeeaeesbaeenbeesbaeenbeesnraeenbeeans 18
5.1 TIEEOQUCTION ..ttt ettt st b ettt et e a e s b e b e e b e et e et e sateseeesbeenaeenbeenes 18
5.2 FUSE LYPES +eeeuveeeutieeiteette et te ettt et e et e et e st e et e e s bt eeab e e sab e e sabeesabeesabeesa bt e e abeesab e e nat e e sabeenat e e sabeennteenabeenateas 18
5.3 Underwriters Laboratories (UL) and Canadian Standards Association (CSA).......cccceevevrvververvennnnne. 19
SANEMA FU-L ittt ettt st h et h ettt e st e bt sae bt e bt eb e et enaenbenaea 34
5.5 The NEC (NFPA 70) and CEC (CSA C22.1)cuiiiiiriiiieieietirieniteiesieeitet ettt sttt 34

6. Standard dIMENSIONS. ....c..eeueeutiiiierie ettt ettt ettt et bt st ae et e st et e st e sbesbeebeeaeessententenbenaea 35

7. Fuse performance CharaCteriStiCS.........uuerirruirrieriieiiesiiesieete et eteettesteesseesseeseeaesseesneesseeseenseensesssensnenseens 44
A B 5315 (e 1o 18 (o) § OO OO OO PSR 44
7.2 Time-current-characteristic (TCC) CUIVES ...cccuiiiiieeiieiiieeiieeieeeteesreeereesbeeseaeesbeessseesseessseessseenssens 44
7.3 Current-limiting ChATACETISTICS .....ccvveertieiiiieeitieiitieetieeieeeteeeteeebeesbeeeaeesnbeessseessseessseessseensseessseenssens 46
7.4 Peak let-through current Charts ..........cocuooiiiiiiieii e e e 46
7.5 Maximum CLEATINEG I2E........cuoiveeieieeeeeeeeeee ettt ettt ettt ee et ee e teae e s e seannn e 48
7.6 ATC flash PIOTECHION ......veieiiiieiieti ettt ettt ettt et et et e esaessaesseeseenseensesnsesneesneenseenseenes 48

8. Special applications for [oW-VOItage fUSES ......ceevveiierierieii ettt sreens 49
8.1 BUS-DIracing rEQUITCINEGILS .......ccuvertietieteeeieeiiesteesteestessesteseesseesseesseanseassesssesseensesssesnsesnsesssesseesseensennes 49
8.2 Circuit breaker PrOtECTION .......evuieriieiieieeeieeiiesitest et eteste st et e te e et eateesaessaesseeseenseensesnsesseesneenseenseenes 49
8.3 Wire and Cable PrOtECLION ........cvervieiiieieeieeiiesiieste ettt te st e st et et e eate e e ssaesseesseenseensesnsesseesneenseenseenes 52
8.4 Automatic transfer SWitCh (ATS) PrOtECtiON. .....cc.verviriiirieiierieie ettt ettt ee e 52
8.5 Motor starter ShOrt-CIrCUIt PrOTECTION. ... ..ccvveetieiiieetieeieeetee et eeteeeteeeaeesbeesebeesbeessbeesnseensseessseensseas 53
8.6 MOtOT OVETCUITENE PTOLECEION . . euviiiutreetieeireeteeeteeeiteesteeeseesseessseesssaeasseessseessseessseessseesssesnsseessseensses 54
8.7 TranSfOrMET PIOTECTION . .cuvviiiieetieetieeitieeeeeteeetee et eesteeebeesbeessbeesssaeesseesnseessseessseessseesssaensseensseenssens 55
8.8 DIC APPIICALION .. eeeuiieieiieeiieeiteetteeteeetteeteeeteesteeebeesabeeesbeessseeasseesssaeasseessseeasseesssaensseessseensseesssesnssens 56
8.9 PhotOVOItaIC aPPIICALIONS .....cuiieiiiiiieeiieeieeeieeeiee ettt e et e e te e et e s beeesbeesebeesnseesnbeessseesnsaensseessseenssens 60
8.10 100% 1ated SQUIPIMENL ......ouiiitieiieiieiteet ettt ettt sttt e bttt et et esb e bt e be et e estesaeesaeesaeenaeebeenee 61

Annex A (informative) BiDLIOGIaAPRY ......cocvieiiiiiiiierieii ettt et se e ennes 62

10
Copyright © 2021 IEEE. All rights reserved.



IEEE Recommended Practice for
Application of Low-Voltage Fuses in
Industrial and Commercial Power
Systems

1. Overview

1.1 Scope

This recommended practice covers the selection and application of low-voltage fuses used in North
American industrial and commercial power systems.

1.2 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard
and from which no deviation is permitted (shall equals is required to).':?

The word should indicates that among several possibilities one is recommended as particularly suitable,
without mentioning or excluding others; or that a certain course of action is preferred but not necessarily
required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard (may
equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or causal (can
equals is able to).

! The use of the word must is deprecated and cannot be used when stating mandatory requirements, must is used only to describe
unavoidable situations.
% The use of will is deprecated and cannot be used when stating mandatory requirements, will is only used in statements of fact.
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