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Short-circuit Current Ratings and Your Industrial Control Panel
Summary of Changes

This publication contains the following new or updated information. This list includes substantive updates only and is not intended to reflect 
all changes.

Topic Page
Corrected definition of feeder circuit 4
Reformatted throughout
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Short-circuit Current Ratings and Your Industrial Control Panel
Introduction
Information in this document is based on UL 508A Standard for Safety Industrial Control Panels, Third Edition, Dated April 24, 2018 and NFPA-
70 NEC (National Electrical Code) 2017. NEC Article 409 requires panels to be marked with a short-circuit current rating (SCCR). In an 
informational note, Article 409 references UL 508A, specifically Supplement SB4, as an approved method of calculating the SCCR of a panel. 
Article 409 also states that an industrial control panel that contains only control circuit components does not need an SCCR rating. 

The purpose of this document is to provide examples for short-circuit current ratings of panels based on the methods stated in UL 508A 
Supplement B. While other standards require short-circuit ratings, this document focuses on UL 508A SB4 and SB5, short circuit and panel 
marking. Please note that this document is an interpretation of the standard, which is the only source of the guidelines and rules that you 
must follow. Descriptions of the standards and requirements are brief and not binding. 

Both the actual NEC and UL 508A publications contain detailed guidelines and must be adhered to. This document does not replace the code 
and the standards. 

A UL inspector and/or Authority Having Jurisdiction (AHJ) has the final ruling on code interpretation. The definition for the AHJ can be found 
in NEC Article 90.4 (Enforcement).

Terminology

The abbreviations used in the wiring examples in this document are as follows:
• CB—circuit breaker
• CONT—contactor
• HMI—human-machine interface
• OL—overload relay
• MFG—manufacturing
• MPCB—motor protection circuit breaker
• MTR—motor
• PDB—power distribution block
• PLC—programmable logic controller
• PS—power supply
• VFD—variable-frequency drive

Recent Changes to Applicable Codes and Standards

This section provides information about some of the recent changes to the 2017 version of the NEC.

Because industrial control panels are required to have SCCR ratings that meet or exceed the available fault current, it is important to know 
what the fault current values are. The fault current information is used to properly size the feeder and the branch circuit protective device 
(BCPD). 

IMPORTANT The examples and diagrams in this publication are included solely for illustrative purposes. Because of the 
many variables and requirements associated with any particular installation, Rockwell Automation, Inc. cannot 
assume responsibility or liability for actual use based on the examples and diagrams.
No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, 
equipment, or software described in this publication.
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Short-circuit Current Ratings and Your Industrial Control Panel
Changes to the 2017 version of the NEC

Article 409 of the NEC covers installation of industrial control panels at and under 1000 volts. This article previously applied to installations 
up to 600 volts. The scope of UL 508A 3rd addition, 2018, Chapter 1.1. also reflects this change.

Previously, 110.24 addressed the standard for field marking the documented date of the fault current calculation on service equipment. 
Article 409.22 has added guidelines to document the available fault current that feeds the control panel and the date of the calculation. The 
control panel needs to be able to handle the available fault current. Article 409.22 also references 409.110(4), which requires that the SCCR is 
listed on the panel label. Article 409.110(4) also states the SCCR can be established using an approved method, such as UL 508A

Article 670.5 (1) changed the term from fault current to short-circuit current. This change occurs in other articles, such as 409.22. Article 
670.5(2) also added the requirement to field mark a panel to include the date the short-circuit current calculation was performed. The label 
also lists the maximum available fault current.

Changes to UL 508A, 3rd Edition

In addition to the expanded scope defined in UL508A, Chapter 1.1 that was already mentioned, there are several other changes that you 
should be aware of.

Chapter 2.10 Combination Motor Controller: even though this chapter is not new to the standard, Chapter 2.10 is specified throughout UL508A 
when it comes to short-circuit ratings. A combination motor controller has a disconnecting means, branch circuit protection (BCP), motor 
control (contactor or other device), and an overload device.

Chapter 2.36, One-Port surge protection device (SPD), is a new description for a surge protection device that does not have a means of 
applying current to the load. Because it cannot apply current to the load, a one-port SPD does not need to have an SCCR rating. UL 508A, 
SB4.2.1 contains more information about these devices.

Chapter 2.44 contains the following definition for SCCR: “the fault current at a nominal voltage to which an apparatus or system is able to be 
connected without sustaining damage exceeding the defined acceptance criteria” (as defined in UL 508A, April 24, 2018).

Table SB4.4, three-phase transformer secondary table, has been updated with lower values than previous versions of the code.

Types of Circuits
Figure 1 depicts the four different potential circuits that you may find in a panel. Understanding the different circuits is important for 
understanding the SCCR of the panel.

• Feeder Circuit—feeder circuits supply the power to the supply side of the branch circuit overcurrent device. Typically, this consists of 
incoming cables, a disconnect switch, power distribution block, and so on, all the way to the line side of the last branch circuit device.

• Branch Circuit—branch circuits run from the branch overcurrent protection device to the load. These also include control circuits.
• Control Circuit—control circuits perform the on/off and other control functions in a panel.
• Power Circuit—a power circuit is every circuit minus the control circuits.
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 1 - Sample Circuit Diagram

Determine the SCCR of a Panel

According to UL 508A, Supplement SB, there are four basic steps you need to follow to determine the SCCR rating of a panel and comply with 
the standard.

1. Look at the individual power circuit components in each branch circuit according to SB4.2.
2. Look for any possible current limiting components to possibly modify SCCR according to SB4.3.
3. Determine the overall SCCR of the panel according to the explanation in SB4.4.
4. Add the SCCR marking to panel according to SB5.1.

Step 1: Examine the Power Circuit Components

This step helps you to determine whether your power components meet the ratings requirements for your application.

Paragraph SB4.2.1 

Power circuit components are generally required to have short-circuit ratings. Some components, such as voltmeters, EMI filters, and power 
resistors, are exempt from these requirements. Paragraph SB4.2.1 lists additional components that do not require SCCR.

Table SB4.1 lists the default SCCR ratings for components that are not tested or marked.

Paragraph SB4.2.2

Paragraph SB4.2.2 requires that you use one of three values to determine the SCCR of the feeder or branch circuit component:

Feeder Circuit

Branch Circuit 1 Branch Circuit 2

Class 1 Control 
Circuit

Class 1 Control 
Circuit

Class 2 Control Circuit
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Short-circuit Current Ratings and Your Industrial Control Panel
The first option is to use the manufacturer’s tested rating, which you can find on the component label, packaging, or separate instruction 
sheet. See Figure 2.

Figure 2 - Manufacturer’s Tested Rating Locations

The second option is to use the values provided in Table SB4.1. Table SB4.1 provides the UL standard default short-circuit current ratings that 
you can use when your device is not marked or data is not provided by the manufacturer. This method is very conservative in nature.

The final method of determining the SCCR of individual components is to use the product test data that is provided by the device 
manufacturer. Using this data ensures that any necessary testing has already been completed, typically with the appropriate branch circuit 
protection

Figure 3 shows an example of the data that Rockwell Automation provides via our Global SCCR Tool. Sometimes, the same product, 
depending on how it is used, will have different ratings. For this reason, we recommend that you verify ratings for every component or 
combination that you are using.

Figure 3 - Rockwell Automation SCCR Tool Sample Results

Component label example

Instruction sheet example
6 Rockwell Automation Publication SCCR-AT002B-EN-P - September 2020
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Short-circuit Current Ratings and Your Industrial Control Panel
Paragraph SB4.2.3

Paragraph SB4.2.3 states that you can only use the specified breaker or fuse for high fault SCCR for a feeder or branch component as 
indicated in SB4.2.2 (a) or (c). There are four exceptions to this rule.

• A branch fuse of a different class can be substituted where the peak let-through current and I2t of the new fuse is not greater than 
that of the specified fuse. 

• If marked in accordance to SB5.1.2, a branch circuit protection can be provided in the field.
• A listed circuit breaker marked ‘current limiting’ can be replaced by another current-limiting circuit breaker if the I2t and peak let-

through are not greater than the specified breaker.
• A specified non-current limiting device can be replaced by a current limiting fuse that has an interrupting rating no less than the 

specified fuse and where the rated current is less than or equal to the rated current. You can use Table SB4.2 to obtain these values. 

Step 2: Identify current-limiting components

Paragraph SB4.3 guides you through determining SCCR for current-limiting devices. The sections of note are:
• SB4.3—Limiting short circuit current via feeder components
• SB4.3.1—Power transformer with an isolated secondary winding
• SB4.3.2—Circuit breaker is UL Listed as “Current Limiting”
• SB4.3.3—Fuses: Class CC, G, J, L, RK1, RK5, or T

Paragraph SB4.3

You need to identify which components of your installation are considered feeder components. Remember, feeder circuits supply the power 
to the supply side of the branch circuit overcurrent device. Figure 4 shows an example of a feeder circuit. In this case, the rotary disconnect 
switch, power distribution block, and the busbar mounting system are all part of the feeder circuit. 

Figure 4 - Feeder Circuit
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Short-circuit Current Ratings and Your Industrial Control Panel
Paragraph SB4.3.1

Paragraph SB4.3.1 applies to a power transformer with an isolated secondary winding. There are two methods that you can use to determine 
the SCCR of the transformer. The transformer load-side components and protective devices need to be greater or equal to the calculated 
rating of the transformer in order to have the line-side interrupt rating of the primary overcurrent device be the SCCR.

For a power transformer with marked or known impedance, use the following formulas to calculate the secondary short-circuit current.

The secondary voltage is expressed as line to line. If you do not know the impedance, you can use a default of Z = 2.1%.

For a power transformer with unmarked impedance or known impedance 2.1% or higher, you can use Tables SB4.3 or SB4.4 to obtain the 
secondary SCCR for the secondary short-circuit current power transformer with isolated secondary. If neither of the preceding methods is 
successful, then secondary-side SCCR is the lowest SCCR of the components or the lowest interrupting rating of the transformer load side 
(whichever is lowest).

Paragraph SB4.3.2

Paragraph SB4.3.2 applies to UL Listed circuit breakers that are marked, “current-limiting”. The two most important attributes to consider 
are:

• Peak let-through current
• Interrupt rating

Paragraph SB4.3.2 a) states that all of the downstream branches have to be rated above the peak let-through current of the feeder breaker 
and the rating of the branch protective device or combination controller must be equal to or greater than the available short-circuit current 
for the feeder circuit breaker.

If SB4.3.2 a (peak let-through current requirement) is met, and one of the following are true, then you must use the smallest SCCR of the 
combination motor controller or interrupt rating of the branch device.

• the rating of the branch circuit device or combination controller is less than the interrupting rating of the feeder circuit breaker
• the rating of the branch circuit device or combination controller is less than available short circuit current for the feeder breaker

Essentially, what this means is if all the downstream branches have an SCCR greater than the peak let-through current, use the smallest of 
either the branch’s SCCR rating or the feeder’s interrupt rating. 

If neither of the above requirements nor the current-let-through requirement are met, then the SCCR is the smallest SCCR of any branch on 
the load side of the feeder. Figure 5 shows an example of the components on a branch circuit.

• Single-phase transformers: IFL =
kVA * 1000

ISC =
IFL IFL = Full-load current

VLL Z ISC = Short-circuit current
Z = Impedance

• Three-phase transformers: IFL =
kVA * 1000

ISC =
IFL VLL = Line-to-line secondary voltage

VLL * 3 Z kVA = Transformer kVA
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 5 - Circuit Breaker Branch Circuit Diagram—Unrated

Because not all maximum let-through limits are the same for listed circuit breakers, you must check the manufacturer’s let-through limits 
for the specific breaker that you are using. Figure 6 shows an example of a let-through current limit curve that is supplied by a 
manufacturer.

Figure 6 - Manufacturer’s Let-through Current Limit Curve

EXAMPLE: Determine Circuit Breaker Panel Ratings

Figure 7 shows three different scenarios for a panel branch circuit. We will use the curve in Figure 6 to determine the peak let-through 
current for the breaker. With 65 kArms short-circuit current available, the peak let-through current is 22 kA. 

Note the difference between the Feeder circuit breaker and the branch circuit breaker in these scenarios below. Even though the feeder 
circuit breaker on the second panel is 100 kA, the panel will only be 65 kA because of the rating of the branch circuit breaker.

__ kA Ip Let-through

__ kA Short-circuit 
current available

Feeder CB Interrupt 
rating: __ kA SCCR

Branch CB Interrupt 
rating: __ kA SCCR

Motor controller: __ 
kA SCCR

1 kA 

10 kA

100 kA

1000 kA 

1 10 100 1000 

N

M

R

H

JK

G

480V 

Available Short-circuit Current [kArms]

Ip [kA]
Ip = 22 kA @ 65 kArms
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 7 - Circuit Breaker Panel Branch Circuit Diagrams

Paragraph SB4.3.3

Paragraph SB4.3.3 applies to branch circuits that are protected by Class CC, G, J, L, RK1, RK5 or T fuses in the feeder circuit. Like the 
requirements for circuit breakers, there are two important aspects to consider.

• Peak let-through current
• Interrupt rating

There are three subsections in Paragraph SB4.3.3:
a. The short-circuit current on the line side of the feeder fuse cannot exceed the SCCR of the branch interrupting rating or 

combination controller rating. Branch circuit devices need to have an SCCR greater than or equal to the peak let-through of the 
feeder fuse. Table SB4.2 determines peak let-through current based on fuse class and ampere rating.

b. If the branch circuit protective device interrupt rating or the SCCR of the combination controller in the branch is less than the 
feeder fuse, then the aforementioned branch protection or combo controller ratings are used. 

c. If SB4.3.3 (a) and (b) are not met, the SCCR defaults to the smallest SCCR of any branch circuit on the load side of the feeder fuse.

22 kA Ip 

Let-through

65 kA Short-circuit 
current availableFeeder CB Interrupt 

rating: 65 kA SCCR

Branch CB Interrupt 
rating: 65 kA SCCR

Motor controller: 
25 kA SCCR

65 kA per SB4.3.2 (a)

65 kA Short-circuit 
current available

Feeder CB Interrupt 
rating: 100 kA SCCR

Branch CB Interrupt 
rating: 35 kA SCCR

Motor controller: 
25 kA SCCR

35 kA per SB4.3.2 (b)

65 kA Short-circuit 
current availableFeeder CB Interrupt 

rating:100 kA SCCR

Branch CB Interrupt 
rating: 65 kA SCCR

Motor controller: 
25 kA SCCR

65 kA per SB4.3.2 (b)

22 kA Ip 

Let-through

22 kA Ip 

Let-through
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 8 - Fused Branch Circuit Diagram—Unrated

EXAMPLE: Determine Fused Panel Ratings

We need to use values from Table SB4.2 to determine the peak let-through current for the fuse. With 65 kArms short-circuit current available, 
the peak let-through current is 6 kA. Using Figure 9 and following SB4.3.2 b), the SCCR for the feeder and the branch is 65kA. 

Figure 9 - Fused Panel Branch Circuit Diagram

Step 3: Determine the Overall SCCR of the Panel

After we evaluate the power components (SB4.2), and any possible current-limiting capabilities (SB4.3), we can determine the overall SCCR of 
the industrial panel.

__ kA Ip Let-through

__ kA Short-circuit 
current availableFeeder Fuse Interrupt 

rating: __ kA SCCR

Branch CB Interrupt 
rating: __ kA SCCR

Motor controller: __ 
kA SCCR

6 kA Ip Let-through

65 kA Short-circuit 
current availableFeeder Fuse Interrupt 

rating:100 kA SCCR

Branch CB Interrupt 
rating: 65 kA SCCR

Motor controller: 
10 kA SCCR
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Short-circuit Current Ratings and Your Industrial Control Panel
SB4.4.1 says to use the smallest SCCR of all load-side power circuit components of a branch circuit, the control circuit overcurrent protection 
from SB4.2, and compare that to the SCCR of the BCPD. The smaller of the two ratings is assigned to the line side of the BCPD.

SB4.4.2 directs that the sources of the overall short circuit current rating shall be one of the following:
a. Single branch circuit without branch circuit protection—the lowest-rated component.
b. Single branch circuit with branch circuit protection—calculate per SB4.4.1.
c. Multiple branch circuits and feeder components within the panel—the lowest value of the following:
- The lowest short circuit current rating of any branch circuit in accordance with SB4.4.1 that has not been modified by SB4.3.1 – 

SB4.3.3
- The SCCR of any feeder component not covered by SB4.4.2(c)(3) and any control circuit overcurrent protection connected to the 

feeder as in SB3.2.1; or
- The modified short circuit current rating determined from SB4.3.1 – SB4.3.3 for each branch circuit that is supplied by the 

associated feeder component.

Figure 10 shows an example of two panel ratings that were calculated according to these guidelines.

Figure 10 - Panel Ratings per SB4.4

Step 4: Add the SCCR Marking to a Panel According to SB5.1

According to SB5.1, the nameplates of all industrial control panels must have the SCCR and the maximum voltage listed.

Paragraph SB5.1.2 determines the requirements for marking a panel that requires a field-installed BCPD. It simply says that the nameplates 
for all such panels must be marked with the size and type of BCPD that is required.

Paragraph SB5.1.3 says that, for any panel that is marked with a high-fault SCCR and is not provided with feeder circuit protection, the 
nameplate marking must include the type and size of any required field-installed feeder circuit protection device.

UL 508A 52.1, under “general markings”, states the requirements for panels. NEC 409.110 also details the marking requirements. Figure 11 
shows an example of a panel label.

65 kA Rated Panel

100 kA 
100 kA 

65 kA 65 kA 
70 kA 

10 kA Rated Panel

10 kA 
100 kA 

65 kA 65 kA 
70 kA 
12 Rockwell Automation Publication SCCR-AT002B-EN-P - September 2020



Short-circuit Current Ratings and Your Industrial Control Panel
Figure 11 - Panel Label

Example Circuit Diagrams

Mix of UL Default and Manufacturer Ratings

Figure 12 through Figure 19 show example wiring diagrams for various panel short-circuit ratings. All examples are shown with both IEC and 
NEMA nomenclature.

Figure 12 - 5 kA Panel Short-circuit Ratings—NEMA Nomenclature

Available Fault Current: 40 kA @ 480V

• Panel SCCR: 5 kA @ 480V AC
• UL Default ratings are a limiting factor: CB1 and CONT1
• UL508A reference SB-4.4.2 c),1) the total SCCR is that of the lowest-rated component

CB10 MFG data
CB10: 65 kA

PDB10
UL Default

PDB10: 10 kA

MFG Combination 
Rating: 65 kA

UL Default
CB1: 5 kA

CONT1: 5 kA
OL1: 5 kA

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG data
CB5: 10 kAMPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB3 CB4

VFD3 VFD4 Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4
120V AC

24V DC

CB5.5

PS5 PLC5 HMI5

I/O Power
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 13 - 5 kA Panel Short-circuit Ratings—IEC Nomenclature

Manufacturer Ratings
Figure 14 - 35 kA Panel Short-circuit Ratings—NEMA Nomenclature

• Panel SCCR: 5 kA @ 480V AC
• UL Default ratings are a limiting factor: CB1 and CONT1
• UL508A reference SB-4.4.2 c),1) the total SCCR is that of the lowest-rated component

CB10 MFG data
CB10: 65 kA

PDB10
UL Default

PDB10: 10 kA

MFG Combination 
Rating: 65 kA

UL Default
CB1: 5 kA

CONT1: 5 kA
OL1: 5 kA

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG data
CB5: 10 kAMPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB3 CB4

VFD3 VFD4 Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4
120V AC

24V DC

CB5.5

PS5 PLC5 HMI5

I/O Power

• Panel SCCR: 35 kA @ 480V AC
• Manufacturer ratings are a limiting factor: CB5 and CB10 with PDB10
• UL508A reference SB-4.4.2 (c),(1) the feeder combination has the lowest SCCR

CB10

PDB10

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG data
CB5: 35 kAMPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB3 CB4

VFD3 VFD4 Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4
120V AC

24V DC

CB5.5

PS5 PLC5 HMI5

I/O Power

MFG Combination 
Rating: 35 kA

MFG Combination 
Rating: 65 kA
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 15 - 35 kA Panel Short-circuit Ratings—IEC Nomenclature

• Panel SCCR: 35 kA @ 480V AC
• Manufacturer ratings are a limiting factor: CB5 and CB10 with PDB10
• UL 508A reference SB-4.4.2 (c),(1) the feeder combination has the lowest SCCR

CB10

PDB10

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG Combination 
Rating: 65 kA

MFG data
CB5: 35 kAMPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB3 CB4

VFD3 VFD4 Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4
120V AC

24V DC

CB5.5

PS5 PLC5 HMI5

I/O Power

MFG Combination 
Rating: 35 kA

MFG Combination 
Rating: 65 kA
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Short-circuit Current Ratings and Your Industrial Control Panel
Current-limiting Circuit Breaker
Figure 16 - 65 kA Panel Short-circuit Ratings—NEMA Nomenclature

CB10

PDB10

MFG Combination 
Rating: 65 kA

MFG data
CB5: 65 kA

MPCB2 CB5

MTR2 MTR3 MTR4

CONT2

CB3 CB4

VFD3 VFD4

Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4

120V AC

24V DC

CB5.5

PS5 PLC5 HMI5

I/O Power

CB10: Current Limiting, 65 
kA Interrupt and 18 kA Ip

CB10 with Multi-tap 
Lugs: 65 kA

MFG Data
CB3: 65 kA

MFG Data
VFD3: 20 kA

MFG Data
CB4: 65 kA

MFG Data
VFD4: 20 kA

Ip [kA]

• Panel SCCR = 65kA @ 480V AC
• CB10 is UL Listed as ‘Current Limiting’ with an 18kA peak let-through current per manufacturer’s curves
• Because no branch device is less than 18kA, the SCCR is based on the feeder breaker
• UL508A reference SB-4.4.2 (c),(3) the total SCCR is that of the feeder breaker

1 kA 

10 kA

100 kA

1000 kA 

1 10 100 1000 

M

N

K

J

I

H
G

Available Short-circuit Current [kArms]
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 17 - 65 kA Panel Short-circuit Ratings—IEC Nomenclature

1 kA 

10 kA

100 kA

1000 kA 

1 10 100 1000 

M

N

K

J

I

H
G

CB10

PDB10

MFG Combination 
Rating: 65 kA

MFG data
CB5: 65 kAMPCB2 CB5

MTR2 MTR3 MTR4

CONT2

CB3 CB4

VFD3 VFD4

Exempt from SCCR 
(SB4.2.1)

480V AC

120V AC

CB5.1

CB5.2 CB5.3 CB5.4
120V AC

24V DC
CB5.5

PS5 PLC5 HMI5

I/O Power

CB10: Current Limiting, 65 
kA Interrupt and 18 kA Ip

CB10 with Multi-tap 
Lugs: 65 kA

MFG Data
CB3: 65 kA

MFG Data
VFD3: 20 kA

MFG Data
CB4: 65 kA

MFG Data
VFD4: 20 kA

Ip [kA]

• Panel SCCR = 65kA @ 480V AC
• CB10 is UL Listed as ‘Current Limiting’ with an 18kA peak let-through current per manufacturer’s curves
• Because no branch device is less than 18kA, the SCCR is based on the feeder breaker
• UL508A reference SB-4.4.2 (c),(3) the total SCCR is that of the feeder breaker

Available Short-circuit Current [kArms]
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Short-circuit Current Ratings and Your Industrial Control Panel
Current Limiting via Power Transformer
Figure 18 - 65 kA Transformer SCCR Ratings—NEMA Nomenclature

• Panel SCCR: 65 kA @ 480V AC
• Power transformer limits current below most UL default ratings
• SB4.4.2 (c) (3) from SB4.3.1

CB9

PDB10

UL Default Rating
MPCB2: 5 kA
CONT12: 5 kA

UL Default Rating
CB3: 5 kA

VFD3: 5 kA

UL Default Rating
CB4: 5 kA

VFD4: 5 kA

UL Table SB4.4:
1720 A @ 480V available

MPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB10

CB4

VFD3 VFD4

Exempt from SCCR 
(SB4.2.1)

PS5

CB5.1

CB5.2 CB5.3 CB5.4

PLC5 HMI5
I/O Power

MFG Data Rating
CB9: 65 kA

UL Default Rating
CB1: 5 kA

CONT1: 5 kA
OL1: 5kA

UL Default Rating
PDB10: 10 kA

480V AC

480V AC

UL Default Rating
CB10: 5 kA

CB3 UL Default Rating
CB5: 5 kA
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Short-circuit Current Ratings and Your Industrial Control Panel
Figure 19 - 65 kA Transformer SCCR Ratings—IEC Nomenclature

Summary
Figure 20 through Figure 22 provide a flow chart summary of the SCCR process that is described in this document. 

Figure 20 - Step 1: Evaluate Individual Power Circuit Components

• Panel SCCR: 65 kA @ 480V AC
• Power transformer limits current below most UL default ratings
• SB4.4.2 (c) (3) from SB4.3.1

CB9

PDB10

UL Default Rating
MPCB2: 5 kA
CONT12: 5 kA

UL Default Rating
CB3: 5 kA

VFD3: 5 kA

UL Default Rating
CB4: 5 kA

VFD4: 5 kA

UL Table SB4.4:
1720 A @ 480V available

MPCB2

CONT1

OL1

MTR1

CB5

MTR2 MTR3 MTR4

CB1

CONT2

CB10

CB4

VFD3 VFD4

Exempt from SCCR 
(SB4.2.1)

PS5

CB5.1

CB5.2 CB5.3 CB5.4

PLC5 HMI5
I/O Power

MFG Data Rating
CB9: 65 kA

UL Default Rating
CB1: 5 kA

CONT1: 5 kA
OL1: 5 kA

UL Default Rating
PDB10: 10 kA

480V AC

480V AC

UL Default Rating
CB10: 5 kA

CB3 UL Default Rating
CB5: 5 kA

Start

Or

Or

OrNo

Yes

Ignore

Is the 
component 

exempt? 
(SB4.2.1)

Feeder or branch 
circuit by one of 

the following: 
SB4.2.2

SCCR for load controller, 
described in manufacturer’s 
procedure (SB4.2.2 (c) and 

possibly SB4.2.3)

SCCR on label or data 
sheet (SB4.2.2(a)and 

possibly SB4.2.3)

Use Table SB4.1, 
SB4.2.2(b)
Rockwell Automation Publication SCCR-AT002B-EN-P - September 2020 19



Short-circuit Current Ratings and Your Industrial Control Panel
Figure 21 - Step 2: Look for Possible Current-limiting Options

Figure 22 - Step 3: Overall Short-circuit Current Rating of the Panel

Yes
Yes Yes

No No No

Or

Or

Or

Or

Feeder
Current limiting: 

SB4.3

No current limiting

Smallest SCCR rating 
of any branch circuit 

not met by 
(a) and (b).

Smallest SCCR of 
BCPD or Combo 
controller If (a) 

exists but less than 
interrupt rating of 
the feeder fuse.

SB4.3.3 b)

All branch circuit devices not less than 
published peak let-through of feeder fuse

AND
Interrupting rating of BCPD or SCCR of any 
combination motor controller not less than 

interrupt rating of feeder fuseSB4.3.3 a)

Smallest SCCR rating 
of any branch circuit 

not met by (a) and 
(b).SB4.3.2 (c)

Smallest SCCR of 
BCPD or Combo 

controller If (a) exists 
but less than 

interrupt rating of the 
feeder circuit 

All branch circuit devices equal to or greater 
than published peak let-through of 

feeder breaker
AND

Interrupting rating of BCPD or SCCR of any 
combination motor controller not less than 
interrupt rating of feeder breakerSB4.3.2 (a)

Calculations or 
tables are used. 

See UL 508A 
SB4.3.1

Class CC,G,J,L,RK1,RK5 
or T Fuse
SB4.3.3

Current Limiting 
UL Circuit Breaker

SB4.3.2

Power 
transformer w/ 

isolated 
secondary SB4.3.1

OrOr

Panel SCCR

Start Multiple branches 
and feeder 

components
SB4.4.2 c

Lowest branch 
SCCR following 
SB4.4.1 that has 

not been 
modified by 

current limiting 
rules

SB4.4.2 c 1

Single 
power branch with 

BCPD, then use 
SB4.4.1

SB4.4.2 b

Lowest value from 
comparison of each power 

branch circuit device 
compared to interrupt 

rating of BCPD
SB4.4.1

Modified SCCR 
found from 

SB4.3.1 – SB4.3.3
SB4.4.2 c 3

Single branch, no 
BCPD, then lowest 

SCCR for any power 
component
SB4.4.2 a

SCCR of feeder 
component or 
control circuit 

BCPD
SB4.4.2 c 2
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Short-circuit Current Ratings and Your Industrial Control Panel Application Techniques

Additional Resources
These documents contain additional information concerning related products from Rockwell Automation.

You can view or download publications at rok.auto/literature.

Resource Description

Molded Case Circuit Breaker Selectivity Guide, publication 140G-TD050 Provides assistance to choose a Molded Case Circuit Breaker (MCCB) or Miniature Circuit 
Breaker (MCB) for proper coordination in main (primary) and branch circuits.

North American Standards, Configurations, and Ratings: Introduction to 
Motor Circuit Design, publication IC-AT001

Provides an overview of North American motor circuit design, based on methods outlined in 
the NEC.

Circuit Protection Methods, publication 1492-WP001 Provides a guide to differentiating between various forms of circuit protection.
Protect and Disconnect: Complete Circuit and Load Protection Solutions, 
publication EC-BR005 Provides a guide to Rockwell Automation circuit protection devices.

Rockwell Automation Global SCCR Tool, rok.auto/sccr Provides coordinated high-fault branch circuit solutions for motor starters, soft starters, 
and component drives.

Industrial Components Preventive Maintenance, Enclosures, and Contact 
Ratings Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley industrial automation controls and 
assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of 
Solid-state Control, publication SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides 
general guidelines for the application, installation, and maintenance of solid-state control in 
the form of individual devices or packaged assemblies incorporating solid-state 
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1 Provides general guidelines for installing a Rockwell Automation industrial system.
Product Certifications website, rok.auto/certifications. Provides declarations of conformity, certificates, and other certification details.

https://literature.rockwellautomation.com/idc/groups/literature/documents/td/ic-td002_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/at/ic-at001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
https://rok.auto/certifications
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
https://rok.auto/literature
https://literature.rockwellautomation.com/idc/groups/literature/documents/td/140g-td050_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/wp/1492-wp001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/br/ec-br005_-en-p.pdf
https://rok.auto/sccr
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Rockwell Automation Support

Use these resources to access support information.

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the 
form at rok.auto/docfeedback.

Technical Support Center Find help with how-to videos, FAQs, chat, user forums, and product notification updates. rok.auto/support
Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
Product Compatibility and Download Center 
(PCDC)

Download firmware, associated files (such as AOP, EDS, and DTM), and access product 
release notes. rok.auto/pcdc

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, expanding human possibility, FactoryTalk, and Rockwell Automation are trademarks of Rockwell Automation, Inc.
EtherNet/IP is a trademark of ODVA, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.Ş. Kar Plaza İş Merkezi E Blok Kat:6 34752, İçerenköy, İstanbul, Tel: +90 (216) 5698400 EEE Yönetmeliğine Uygundur

https://rok.auto/support
https://rok.auto/knowledgebase
https://rok.auto/phonesupport
https://rok.auto/literature
https://rok.auto/pcdc
http://literature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf
https://rok.auto/docfeedback
https://rok.auto/pec
https://www.instagram.com/rokautomation/
https://www.linkedin.com/company/rockwell-automation
https://twitter.com/ROKAutomation
https://www.facebook.com/ROKAutomation/
https://www.rockwellautomation.com/

	Short-circuit Current Ratings and Your Industrial Control Panel
	Summary of Changes
	Introduction
	Terminology
	Recent Changes to Applicable Codes and Standards
	Changes to the 2017 version of the NEC
	Changes to UL 508A, 3rd Edition


	Types of Circuits
	Determine the SCCR of a Panel
	Step 1: Examine the Power Circuit Components
	Step 2: Identify current-limiting components
	Step 3: Determine the Overall SCCR of the Panel
	Step 4: Add the SCCR Marking to a Panel According to SB5.1

	Example Circuit Diagrams
	Mix of UL Default and Manufacturer Ratings
	Manufacturer Ratings
	Current-limiting Circuit Breaker
	Current Limiting via Power Transformer

	Summary
	Additional Resources

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


