Review of SCCR and NEC 2020

Short Circuit Current Ratings
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What is SCCR

~ Short-Circuit Current Rating (SCCR) is the prospective symmetrical
fault current at a nominal voltage to which an apparatus or system is
able to be connected without sustaining damage exceeding defined
acceptance criteria.

Industrial Control Panel

35,000A
Mfgr: ABC Co
Voltage: 480/277V
Amp: 100A
SCCR: 50kA

~ The equipment panel SCCR should be greater than or equal to the
fault current (the amount of current present during a short circuit). 2
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100, Short Circuit Current Rating

“ The prospective symmelrical fault current
at a nominal voltage to which an apparatus
or system Is able to be connected without
sustaining damage exceeding defined
acceptance criteria. (CMP-10)
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100, Short Circuit Current Rating

“The prospective symmetrical fault current at a nominal voltage
to which an apparatus or system Is able to be connected
without sustaining damage exceeding defined acceptance
criteria. (CMP-10)

~ This is NOT an Interrupting Rating which only applies to an
OCPD

# Also known as “Component Protection” or “SCCR”

~ SCCR may be dependent upon a specific upstream OCPD
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100, Interrupting Rating
NEC® 100 Interrupting Rating

“The highest current at rated voltage that a
device Is identified to interrupt under standard
test conditions”

Interrupting rating is the ability of the OCPD

to STOP the flow of current
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110.9 Interrupting Rating

‘Equipment intended to interrupt current at fault levels shall have an
Interrupting rating at nominal circuit voltage at least equal to the current that is
available at the line terminals of the equipment.

Equipment intended to interrupt current at other than fault levels shall have an
Interrupting rating at nominal circuit voltage at least equal to the current that
must be interrupted.”
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Overcurrent device must have interrupting rating adequate for point
of application. Fuses typically have high IR at rated voltage.
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Overcurrent device must have interrupting rating adequate for point
of application. Fuses typically have high IR at rated voltage.
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74 Littelfuse®

CLASS CC

Current Limiting Time Delay
Series & Amp

CHICAGO, IL

Assembled In Mexico
POWR-GARD Products
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I.R. 200,000A RMS SYM

600 VAC OR LESS

Overcurrent device must have interrupting rating adequate for point
of application. Fuses typically have high IR at rated voltage.
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110.10 Circuit Impedance, Short- Clrcthur‘rent Ratlngs '
and Other Characteristics.

“The overcurrent protective devices, the total impedance, the
equipment short-circuit current ratings, and other characteristics of the
circuit to be protected shall be selected and coordinated to permit the
circuit protective devices used to clear a fault to do so without
extensive damage fto the electrical equipment of the circuit. This fault
shall be assumed to be either between two or more of the circuit
conductors or between any circuit conductor and the equipment
grounding conductor(s) permitted in 250.118. Listed equipment
applied in accordance with their listing shall be considered to meet the
requirements of this section.”

11
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» UL product standards and NEC installation
requirements work together

« Section 110.10 - General Requirement
SCCR = the maximum short-circuit current

« Additional SCCR requirements in the NEC supplement
and support Section 110.10

Expanded SCCR Requirements Continue To

Raise Awareness For Safe Installations
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Default SCCR

= UL508A Table SB4.1

» Used when SCCR is not
labeled on the component.
Numbers listed are
minimum default ratings.

= Additional to SB4.1, if the
component is not labeled,
reference manufacturer’s
certification documentation.

Ml Medical Imaging Equipment Manufacturers

Default
Component SCCR (kA)
Bus bars10
Circuit breaker (including GFCI type) 5
Current meters »
Current shunt 10
Fuseholder 10
Industrial control equipment
a. Auxiliary devices (overload relay) 5
b. Switches (other than mercury tube type) 5
c. Mercury tube switches rated:
* Over 60 amps or over 250 volts 5
« 250 volts or less, 60 amps or less and over 2kWVA 3.5
« 250 volts or less and 2kVA or less 1
Motor controller, rated in horsepower (KW
a. 0-50 (0-37.3) gk
b. 51-200 (38-149) 10+
c. 201-400 (150-298) 18
d. 401-600 (299-447) 200
e. 601-900 (448-671) 42
f. 901-1500 (672-1193) 85
Meter socket base 10
Miniature or miscellaneous fuse 10
Receptacle (GFCI type) 2
Receptacle (other than GFCI) 10
Supplementary protector 0.2
Switch unit 5
Terminal block or power distribution block 10
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Summary of SCCR Reqmrements /
Changes

SCCR and the NEC can be spelled out in 3
basic parts of an equation for safety

: ) AN (sl R
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Summary of SCCR Requirements /
Changes

~ The NEC addresses SCCR in three basic areas of
requirements that help ensure proper application of
equipment

~ 1. Mark SCCR of equipment on the equipment

Know the ratings of the equipment being applied

16
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Summary of SCCR Reqmrements /
Changes

~ The NEC addresses SCCR in three basic areas of
requirements that help ensure proper application of
equipment
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» 2. Mark and/or document the maximum short-circuit
current at this equipment

Know the available fault current at that equipment
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Summary of SCCR Reqwrements

Changes

~ The NEC addresses SCCR in three basic areas of
requirements that help ensure proper application of
equipment

» 3. Compare and determine adequacy of the SCCR
of equipment

SCCR 2 Short-Circuit Current

Compare the two values to ensure proper application

18
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Summary of SCCR " %
Changes

~ The NEC addresses SCCR in three basic areas of requirements that
help ensure proper application of equipment

~ 1. Mark SCCR of equipment on the equipment

& 2. Mark and/or document the maximum short-circuit current at this equipment and
either

A. Made available via documentation (include date of calculation) or,
B. Be marked directly on the equipment (include date of calculation)

~ 3. Compare and determine adequacy of the SCCR of equipment

» SCCR must be greater than or equal to the maximum available short-
circuit current

19
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Section 90.3, Code Arrangement

# Section 90.3 speaks to Code Arrangement. Per this section we
understand the following . . .

Chapter 1 — General
Applies generally to all

— electrical installations

Chapter 2 — Wiring and Protection

Chapter 3 — Wiring methods and Materials

Chapter 4 — Equipment for General use —

Supplements or modifies Chapter 5 — Special Occupancies

Chapters 1 through 7 Chapter 6 — Special Equipment

Chapter 7 — Special Condition
20
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SCCR and related requirements and the NEC

Requirements where marking SCCR on equipment is mandatory

 409.110(4) Industrial Control Panels

« 430.8 Motor Controllers

«  430.98 Motor Control Centers

« 440.4(B) Air Conditioning & Refrigeration Equipment
« 620.16(A) Elevator Control Panel

« 670.3(A)(4) Industrial Machinery

« 700.5(E) Transfer Equipment for Emergency Systems

« 701.5(D) Transfer Equipment for Legally Required and Standby
Systems

« 702.5 Transfer Equipment for Optional Standby Systems
« 708.24(E) Transfer Equipment for Critical Operations Power Systems

21
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SCCR and related requirements and the NEC

Requirements where either marking available short-
circuit current or documentation of that value at
equipment is mandatory

* 110.24 Service Entrance Equipment

« 408.6 Short Circuit Current Rating

« 409.22(B) Industrial Control Panels

« 440.10(B) Air Conditioning & Refrigeration Equipment
 620.51(D)(2) Elevator Control Panels

« 670.5(2) Industrial Machinery

22
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SCCR and related requirements and the NEC

Requirements where equipment SCCR ratings must
be greater than the available short circuit current

 110.10 Circuit Impedance, Short-Circuit Current
Rating, and other Characteristics

« 409.22(A) Industrial Control Panels

* 440.10(A) Air Conditioning & Refrigeration
Equipment

« 620.16(B) Elevator Control Panels

« 670.5(1) Industrial Machinery

23



Service Entrance Equipment

SCCR Marked on equipment

Maximum available fault current
market/documented

SCCR > Max Fault Current

Code / Standard

UL 67 Panelboards
UL 891 Switchboards
UL 1558 Switchgear

NEC 110.24
(Marked & Documented)

NEC 110.10




110.24 Available Fault Current
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110.24 Available Fault Current
~#NEC 2011

(A) Field Marking
(B) Modifications

~# NEC 2014 added an informational note to 110.24(A).

 This fault current marking pertains to short-circuit current ratings of
equipment

A/ NEC 2017 now requires documentation of calculation
made available

26
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110.24 Available Fault Current
NEC 2017 added to 110.24(A).

“The Calculation shall be documented and
made avallable to those authorized to
design, install, inspect, maintain, or operate
the system.”

27

L o . - D) ) (s s
1 The Association of Electrical and S /7 R Y FEHYA 4t o LR e
= -.fjf it ¥, s 5 / ,;}



: ' BELLY ™\

M gE==i=45=  The Association of Electrical and e ?W 17k c}:f’? SIIVAL ke o

WS WEF"E Medical Imaging Equipment Manufacturers N AT e o)\ 23
R e | 1113 il i - 1 > - L7

Chapter 4 Equipment for General Use

409 - Industrial Control Panels
430 - Motors, Motor Circuits, and
Controllers

440 - Air-Conditioning and Refrigerating
Equipment

28
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Switchboards, Switchgear,
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UL 67, Panelboards
SCCR Marked on equipment UL 891, Switchboards
‘ IEEE C37.20.1, Low Voltage Switchgear

Maximum available fault current

il ¥ market/documented NEC 408.6

NEC 110.10
g SCCR > Max Fault Current NEC 409.22(A)
NEC 408.6




Article 408 Switchboards, Switchgear and Panelboards

Section 408.6, Short Circuit Current Rating

New Section for NEC 2020




Industrial Control Panels
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NEC 409.110(4)

SCCR Marked on equipment UL 508A

_"::._:--'. Maximum available fault current NEC 409.22(B)
1 market/documented (Documented)

NEC 110.10
NEC 409.22(A)

1%  SCCR > Max Fault Current




Article 409, Industrial Control Panels
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= Sectlon 409 10, Marking

| —
il NEC 2005 — Artlcle 4009 first introduced to NEC

SCCR marking requirements haven’t changed since
introduced as part of NEC 2005




Article 409, Industrial Control Panels
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409.22, Short-Circuit Current Ratlng

A
NEC 2011 — First introduction of this requirement

NEC 2014 — No changes

NEC 2017 — Restructured and added Short-Circuit current
documentation

.
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Section 409.22, Short C|rC|Current ‘
Rating

This section saw a restructuring for NEC 2017 that
created two first level sub-divisions

(A) Installation: Requires an industrial control panel
to have an SCCR rating greater than the
available short-circuit current at the equipment
(NEC 2011)

(B) Documentation - Added text requiring
documentation of calculated Short-Circuit
Current (NEC 2017)

34



AgE==2=25=  The Association of Electrical and B S :n-*‘ e o Vi
-' e Medical Imaging Equipment Manufacturers A

Section 409.22, Short- Clrcui Current
Rating

(B) Documentation.

» First level sub-division in NEC helping the enforcement of (A) with
necessary information

A Short-circuit current at the equipment as well as the date the short-
circuit current calculation was performed must be made available

» References 409.110(4) which includes marking requirement for
industrial control panels

~ Does not apply to industrial control panels with only control circuit
components & not power circuits per 409.110(4) Exception.

35
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409.110 Marking

~  This section requires that the eentreller-control panel be marked with the following information:

(1) - Manufacturer information

(2) - Supply voltage

(3) - Disconnects

(4) - Short Circuit Current Rating —
(5) - Suitable for use as service equipment

(6) - Electrical wiring diagram

X X X X X XX X

(7) - Enclosure type

36



Section 409.110, Marking

FOR CHARGING DATA SEE UNIT SERVICE FACTS

MIN CKT AmMPs 46.9
DATA FOR USA INSTALLATION
8) 60 HACR TYPE CKT. BREAKER B0 AMPS

SHORT — CIRCUIT CURRENT RATING:
5 kA RMS SYMMETRICAL .
REFERENCE UNIT /MOTOR VOLTAGE

: DATA FOR CANADIAN INSTALLATION

cKT. BREAKER 60 AMPS

MAX.

MAX. FUSE (AMPS) 60 - g
" TRIC HEATE INSTALLI
ELECT iy

NAMEPLATE FOR HEATE
1T

483672640A REV —C

EQUInMENTNTE LIES WITE, TMEsranpARD 00 -




Motors, Motor Circuits, and Controllers

g2

Maximum available fault current
market/documented

x SCCR = Max Fault Current

NEC 430.98 & 430.8
UL 845

NEC 430.99
(Documented)

NEC 110.10




Article 430, Motors, Motor Circuits, and Controllers
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430.8, Marking on Controllers :
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=" NEC 2008 - Introduced SCCR marking

SCCR marking requirements haven’t changed since
introduced to 430.8 as part of NEC 2008
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430.8, Marking on Controllers

This section requires that the motor controller be marked with the
following information:

1. Manufacturer’s name or identification
2. Voltage
3. Current or horsepower rating

4. Short-circuit current rating _

5. Any other necessary data to properly indicate the applications for
which it is suitable.

40
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430.8, Marking on Controllers

Four SCCR rating marking exceptions

~ Not required when a specific size motor or controller is
present

1. Controllers on motors 1/8 HP or less. (See 430.81)
2. Controllers on motors 1/3 HP or less. (See 430.81)

3. Controllers rated less than 2 hp (300 V or less) and when for
general-purpose branch circuits

~ Not required to be marked when the marking is already a
part of the controller or the assembly very well possibly due
to it being a part of the listing or other reason

41
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Section 430.98, Marking

~ Entered the NEC as part of NEC 1993 and requires MCCs to
be marked.

~ (A) Motor Control Centers. Motor control centers shall be
marked according to 110.21, and the marking shall be
plainly visible after installation. Marking shall also include
common power bus current rating and motor control center
short-circuit rating.

» (B) Motor Control Units. Motor control units in a motor
control center shall comply with 430.8. (===

42
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» 430.99 Available Fault Current.

 Available short-circuit current at the motor control center and the
date the short circuit current calculation was performed

« Documented and made available to those authorized to inspect the
Installation

« Works in conjunction with 430.98, Marking

43



Air-Conditioning and Refrigerating Equipment

v P e i ‘

NEC 440.4(B)
SCCR Marked on equipment UL 1995

UL 508A

Maximum available fault current NEC 440.10(B)
market/documented (Documented)

NEC 110.10
NEC 440.10(A)

: SCCR > Max Fault Current




Section 440.4, Marking on Hermetic Refrigerant
Motor-Compressors and Equipment

Section 440.4 is separated into three first level sub-divisions:
(A) Hermetic Refrigerant Motor-Compressor Nameplate.
(B) Multimotor and Combination-Load Equipment.

(C) Branch-Circuit Selection Current.

Marking of SCCR has been a requirement of Section
440.4(B) since introduced in NEC 2005

,.—-—-:_..——' ThedAssIociation of Electrical and . o e 7‘ 1 /1 :L,*” i. , L =k
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440.4(B) Multimotor and Combination-Load

Equipment (AC & Refrigeration Equipment)

voros N -

Current{Amps)

Fusei/Circuit Breaker Size

[ 460 | v | | Min CKT Ampacity [ _I_Eg.:q._#_.—|| | Max Time Delay Fuse [ 2004 |

;I 50 } Mz Branch CKT Sel Current [ NA | | | Max HACR CKT BKR-UL | 2258 |

. 3 Ph | Total Amps [ 14 Max CKT BKR.-C [ 228 ||
= -CSA

[ aa] mnv || ~ o

| Refngerant | R4104 |

| CTY

|
| owokT [ sawsao || | miAEach [ 717 |
[ Design Pressure S B T I
I'L}ao | psigrign | | MCABach | gasa | : .
r_fﬁ-{i__l paachmrJ &} - e =
M Sl = hort Circuit Current Rating (kA) ! 5 ! e
The equpmeant comples will the 2040 neguminents mamﬁ&:@ n { .
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440.4(B) Multimotor and Comblnatlon Load
Eqmpment (AC & Refrlgeratlon Eqmpment)

MCA MROPD
63.5 70
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440.4(B) Multimotor and Combmatlon Load
Equipment (AC & Refrigeration Equipment)

The Association of Electrical and

C removed existing exception No. 3 & now
uires multi-motor and combination-load

hermetic refrigeration equipment rated 60 amps

or

ess to also be marked with its SCCR

* The requirements of Section 440.4, Marking on
Hermetic Refrigerant Motor-Compressors and
Equipment are closely related to requirements

fou

nd in 440.10 (A) & (B).

48
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440.10, Short-Circuit Current Rating

(A) Installation.

~  Explicit requirement to not apply motor controllers of multi-motor
and combination-load equipment where the available short-circuit
current exceeds its SCCR

~ Reference requirement of markings in 440.4(B).

(B) Documentation.

~ Explicit requirement to ensure the calculated short-circuit current
and the date it was calculated is documented and made available
to inspecting authorities

49
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Chapter 6 Special Equipment

620, Elevators, Dumbwaiters, Escalators,
Moving Walks, Platform Lifts, and Stairway
Chairlifts

670, Industrial Machinery

50



Elevators, Dumbwaiters, Escalators, Moving Walks,
Platform Lifts, and Stairway Chairlifts

T - | . _',J(
e - 7 R

NEC 620.16(A)

SCCR Marked on equipment UL 508A

8. 4 Maximum available fault current NEC 620.51(D)(2)
2 " market/documented (Field Marked)

NEC 110.10
NEC 620.16(B)

O

SCCR > Max Fault Current
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620.16, Short Circuit Current Ratlng

~ NEC 201 / raises the awareness of the proper application
of elevator control panels when it comes to SCCR
through marking requirements

» 620.16(A): Elevator control panels must now be marked
with an equipment SCCR

» 620.16(B): Elevator control panels must not be applied
where its SCCR is less than the available short-circuit
current

52
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Section 620.51, Disconnecting Means

A single means for disconnecting all ungrounded main power supply conductors for each elevator,
dumbwaiter, escalator, moving walk, platform lift, or stairway chairlift shall be provided and be
designed so that no pole can be operated independently. Where multiple driving machines are
connected to a single elevator, escalator, moving walk, or pumping unit, there shall be one
disconnecting means to disconnect the motor(s) and control valve operating magnets.

(A) Type

(B) Operation

(C) Location

(D) Identification and Signs

(E) Surge Protection

53
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620.51(D)(2) Available Short CII‘CUIt
Current Field Marking

~ NEC 2017 raises the awareness of the proper application of elevator
control panels when it comes to SCCR through marking requirements

» 620.51(D)(2): Now requires labeling of maximum available short-circuit
current and date the calculation was made

* For new installations

 When modifications are made the maximum short-circuit current should
be verified or recalculated to ensure equipment is properly applied

54



Industrial Machinery

_ NEC 670.3(A)(4)
SCCR Marked on equipment NFPA 79

UL 508A

Maximum available fault current NEC 670.5(2)
market/documented (Marking)

NEC 110.10
NEC 670.5(1)

[

SCCR > Max Fault Current
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(A) Permanent Nameplate.

NEC 2005 introduced SCCR to this permanent nameplate marking requirement
for machines as part of 670.3(A)(4).

(4) Short-circuit current rating of the machine industrial control panel based on
one of the following:

a. Short-circuit current rating of a listed and labeled machine control
enclosure or assembly

b. Short-circuit current rating established utilizing an approved method

Informational Note: UL 508A-2001, Supplement SB, is an example of an

approved method.
56
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670.5 Short-Circuit Current Rating

« NEC 2011 introduced this SCCR requirement reminding that
equipment should not be applied where the maximum short-circuit
current available exceeds the equipment SCCR

« Latest NEC separated this into two separate items:

* (1) includes previous language requiring equipment SCCR to be
greater than the available short-circuit current

* (2) requires field marking the available short-circuit current and
the date of calculation

57
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Chapter 7 SCCR Changes

# Focus on Transfer switch equipment used for reliable
power solutions

# Impacted Articles include

= 700, Emergency Systems

= 701, Legally Required Standby Systems
= 702, Optional Standby Systems

= 708, Critical Operation Power Systems

58



Chapter 7 Transfer Switch Requirements
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NEC 700.5(E), 701.5(D), 702.5, 708.24
UL 1008 (700, 701 & 708)
SCCR Marked on equipment UL 67 (702 Optional Standby)
UL 98 (702 Optional Standby)
UL 891 (702, Optional Standby)

Maximum available fault current
® market/documented

SCCR = Max Fault Current NEC 110.10
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Chapter 7 SCCR Changes

 NEC now requires field marking of SCCR for emergency system
transfer equipment

* This exterior marking helps inspectors verify adequacy of the
equipment SCCR

« ATSs listed to UL 1008 will be marked with many SCCR
options

« The SCCR must be greater than or equal to the maximum
available fault current at this equipment

60
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Summary of Changes

~ The NEC addresses SCCR in three basic areas of requirements that help ensure
proper application of equipment

1.  Mark SCCR of equipment on the equipment

2. Mark / Document the maximum short-circuit current at this equipment and either

A. Made available via documentation (include date of calculation) or,
B. Be marked directly on the equipment (include date of calculation)

3. Compare and determine adequacy of the SCCR of equipment

» SCCR must be greater than or equal to the maximum available short-
circuit current
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SCCR Compliance Process

#  Practical SCCR compliance through four key principles:

1.

Determine available short-circuit currents and communicate to
responsible parties

Specify / supply equipment with the necessary SCCR

Install only that equipment with the proper SCCR rating (SCCR is
greater than the available short-circuit current)

Verify compliance with 110.10 and other applicable SCCR

requirements in the code. (AHJ) .
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Thank you!
Questions?
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