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Abstract – Arc fault protection requirements are becoming 
more common for high voltage (HV) Adjustable Speed Drive 
(ASD) installations in the petrochemical industry in both on and 
offshore applications. IEC 62477-2 has been released as the first 
standard to introduce arc fault testing and labeling specifically for 
power electronic converter systems (PECS), of which an ASD is 
one type. The arc fault requirements of IEC 62477-2 Annex AA 
have been developed considering the requirements defined in 
existing switchgear standards and introduces new evaluation 
methods which include active arc fault mitigation. The paper will 
examine the benefits provided by the approach in IEC 62477-2 
Annex AA including a detailed look at transferability of test 
results.

Index Terms — Arc resistant, arc fault, switchgear, high 
voltage, variable frequency drives, variable speed drives, 
adjustable speed drives, power conversion equipment.

I. INTRODUCTION

An arcing fault is an important consideration as a potential 
problem in electrical equipment. The potential release of energy 
can cause injury to personnel and damage to equipment and 
property. Several standards have been created to address this 
issue, all solely focused on metal-enclosed switchgear and 
controlgear. In this paper, HV refers to rated voltages above 1 kV 
up to 52kV, however this is also commonly referred to as medium 
voltage in North American standards.

Arc fault concepts, test procedures and evaluation methods 
have been developed in switchgear and controlgear standards 
globally. These standards were developed by technical experts 
and have undergone national and/or international consensus 
review and contain industry leading information regarding design 
and testing for arc fault in HV equipment. These rules and 
guidelines within the switchgear standards have been applied to 
many other products, including ASDs. The requirements for 
testing and the accessibility types within the switchgear 
standards offer limited flexibility for other equipment such as 
PECS, and do not fully address different installation conditions. 
In 2018, IEC 62477-2, Safety requirements for power electronic 
converter systems and equipment – Part 2: Power electronic 
converters from 1,000 V AC or 1,500 V DC up to 36 kV AC or 54 
kV DC was published and includes a normative annex defining a 
set of rules for arc fault testing of PECS [1]. As defined, PECS 
includes equipment with the main purpose of converting electric 
power such as adjustable speed electric power drive systems 
(PDS) (or ASDs), uninterruptable power systems (UPS), and 

stabilized DC power supplies [1].
IEC 62477-2 Annex AA is based on standards such as IEC 

62271-200, IEEE C37.20.7 and C22.2 No. 22-11 and uses 
portions of IEC 62271-200 related to internal arc fault tests as the 
template for its creation [2] [3] [4]. However, IEC 62477-2 departs 
from these standards in its approach in key areas such as 
testing, accessibility class and use of protective devices. This 
paper will explain the approach taken in IEC 62477-2 Annex AA 
including possibilities for design, differences with the switchgear 
standards, transferability of results from testing, and why this 
standard departs from the traditional approaches taken with 
switchgear.

II. IEC 62477-2 ANNEX AA DEVELOPMENT

When the project team for IEC 62477-2 (PT 62477-2) began 
development of the standard, the focus was not only to extend 
the safety requirements from Part 1 to HV PECS, but also to 
develop a horizontal safety standard for HV PECS which 
contained an arc fault rating system specific to power conversion 
equipment. Since the switchgear standards and their arc fault 
rating system are well-known and accepted globally, the project 
team focused on IEC 62271-200 and how this can be applied to 
PECS.

The switchgear standards provide methods for testing 
equipment when subjected to internal arcing faults. The 
standards were originally written based on passive solutions to 
arcing faults, where the equipment is expected to contain and/or 
redirect the effects of an internal arcing fault to protect personnel 
in the vicinity of the equipment. The concepts of current-limiting 
or duration-limiting devices were added as the standards 
evolved, so the switchgear standards can also be used to test 
equipment with active arc mitigation, but because of the way the 
standards are structured, this may not be obvious to all readers.

Traditionally, switchgear has been provided with a passive 
solution to protect against an arcing fault. This is commonly 
known as an arc resistant design, where the effects of an arcing 
fault are contained within the cabinet and/or redirected through 
pressure relief vents. The testing criteria and internal arc 
classification (IAC) are defined based on this passive idea of 
containing the arc event in all cases. The switchgear standards 
have allowed for device limited and duration limited ratings when 
using a protective device on the lined side, or internal to the 
switchgear (e.g current limiting fuse) but this has a significant 
impact on the products nameplate rating [3]. In general, the 
switchgear standards require any device protection relay or arc 
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limiting devices that can trip the circuit before the end of the 
prospective duration of the test to be made inoperative for the 
test, unless the manufacturer declares such devices to be an 
integral part of the design. 

PT 62477-2 maintained the concept that preventing or 
reducing the release of energy during an arcing fault was a more 
desirable solution than a completely passive solution, at least in 
most cases. 

 It is recognized that the inclusion of active mitigation systems 
in switchgear has only recently started to find acceptance in the 
industry.  This may be based on concerns regarding reliability of 
such devices, location of devices, guaranteeing and determining 
accurate clearing time, or the limited availability of product 
standards for these devices and systems. Traditional switchgear 
does not have advanced controllers like PECS that can sense, 
react, and interrupt faults based on abnormal operating 
conditions. 

 While IEEE C37.20.7 does include test methods for passive 
solutions it also explains how you might use protection to mitigate 
arc faults from a testing perspective. Ideas from IEEE C37.20.7 
were used in the creation of IEC 62477-2.

III. CONCEPT AND DESIGN CONSIDERATIONS

IEC 62477-2 was intentionally structured differently than the 
existing switchgear standards. The standard contains six 
different safety concepts with six associated measures outlined 
in Table AA.10 of IEC 62477-2. These concepts establish a 
complete range of possible designs with respect to arc fault 
safety, ranging from concept 1, which assumes a completely arc 
proof design (no arc can occur), to concept 5 and 6, which 
assume the product itself provides no protection from arc faults. 
By taking this approach, IEC 62477-2 theoretically allows for all 
possible equipment designs with respect to internal arcing faults.

A completely arc proof design is likely not feasible based on 
cost, equipment size, and available technology today. However, 
the concept was not to be excluded, as this could restrict future 
development and ideas for arc proof designs. Concept 2 is the 
realistic starting point in most cases where active protection 
measures can be incorporated to limit the arc energy from ever 
being released. IEC 62477-2 still allows for the tried-and-true 
passive methods originally established by the switchgear 
community in concept 3 but opens another completely different 
approach for protection with concepts 4, 5 and 6. Concept 4 
assumes the power conversion equipment provides no 
protection but that personnel will never be allowed within a 
specified distance when equipment is energized. An example of 
such condition would be equipment located outside and 
surrounded by a fence or barrier that would limit access within a 
wide boundary. Concept 5 assumes the PECS is built into a 
room, enclosure, or building that restricts access to the 
equipment while energized and provides the required protection 
for any damage. Concept 6 covers a large portion of existing 
equipment today, where the equipment has never been 
evaluated for arc fault and personnel are required to wear PPE 
to approach the equipment. Using these 6 concepts allows for all 
possible arc fault solutions to be realized today and as 
technology advances in the future. A summary of IEC 62477-2 
Table AA.10 is provided in Table I below for reference, please 
refer to the actual table in the standard for more information and 
additional columns detailing the safety concepts.

TABLE I
IEC 62477-2 TABLE AA.10 SUMMARY

Concept Product Property Measure

1

Specific prevention:  
1) No arc possible, arc 
would not start on its 
own 
2) Arc is not bridging 
different power sources

Arc-prohibiting design: 
Segregation, indestructible 
insulation, potential separation

2

Avoid damage: 
Stop the arc evolving

Active protection: 
1) Arc detection and fast short-
circuit  
2) Breaker trip after 200 ms short-
circuit

3

Withstand damage: 
Withstand the full arc 
(pressure wave, heat, 
gas)

Passive protection: 
1) Pressure relief and strong 
enclosure, 
2) Breaker trip after 200 ms arc 
fault

4
Limit the area of 
damage

Distance: 
No access, 
restrict accessibility

5

None:
Restrict access - prevent 
persons from 
approaching

Housing: 
No access, strong building

6
None
Protect person directly 

Wear PPE: 
Personal protective equipment

The concepts are defined to guide the manufacturer in 
determining the appropriate arc fault safety measure based on 
their product application while summarizing the associated test 
requirements and protective measures. The chosen safety 
concept is not required to be detailed on the IAC label, but any 
installation conditions or safety measures that apply to the safety 
concept must be provided in the customer documentation.

IV. DIFFERENCES BETWEEN IEC 62271-200 AND 
IEC 62477-2

For many product standards, there are continual efforts within 
the European Union and North American standards associations 
to harmonize. Not only does this benefit manufacturers from a 
design and testing perspective, but it also benefits end users 
from a consistent labeling perspective and understating of IAC 
rating. With the goal of future harmonization in mind, along with 
existing copyright rules within the IEC, PT 62477-2 elected to use 
the existing portions of IEC 62271-200 with respect to arc fault 
testing while also including specific requirements from North 
America. Using this as a base, PT 62477-2 crafted language for 
the 6 concepts, greatly expanding previously considered options.  

A. Associated protection and active mitigation

Including the six concepts in IEC 62477-2 Annex AA regarding 
arc fault for HV PECS opens the possibility of designs that 
specifically attempt to limit or prevent an arc fault from releasing 
energy. It does this with the allowance to use all forms of 
protective devices as part of the qualification testing. The 
switchgear standards have long recognized such mitigating 
measures and devices, but inclusion of these devices during 
testing may not be clearly understood to be an option. IEC 
62271-200 2021 now requires a manufacturer declaration for the 
inclusion of such mitigating devices.

Active protection involves stopping or redirecting the arc fault 
energy so that it will not be allowed to evolve copper from its solid 
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to gaseous state once an arc is started. This reduces the amount 
of energy being released, greatly reducing or eliminating the 
hazard. It is believed that this reduction/elimination of the hazard 
is a possible and arguably better solution for products. Over the 
last decade, many devices which function to redirect the arc 
energy have been brought to market. With the allowance of 
active protection within the PECS standards, PT 62477-2 hopes 
to promote these developments.

When using active protection, IEC 62477-2 requires 
information regarding the protection to be included in the IAC 
label. Additionally, the reliability of the system and information 
such as MTBF, circuit continuity monitoring, maintenance, 
redundancy, fail-safe design, or a combination thereof must be 
described in the customer documentation.

The associated protection also does not limit the rated arc fault 
duration defined on the IAC rating plate. This means the 
prospective rated arc fault duration defines the IAC rating, not the 
duration of the actual arc fault during testing.  For example, 
consider an arc fault test at 15kV, 50kA, for 500ms which uses a 
fuse as protection. The prospective time the current is available 
is 500ms; however, the arc duration would likely be limited to a 
time less than 10ms by operation of the fuse. For a PECS, the 
IAC rating plate would define 500ms as the rated arc fault 
duration. The manufacturer is permitted to define any pertinent 
value. Applying excessively long rated arc fault durations, when 
using protection, is not the intent. 

It is recognized that building a robust arc resistant enclosure 
that can withstand the arc energy blast or developing a system 
to prevent or divert the release of the energy are not the only 
methods that can be used to provide protection during arc fault 
events. IEC 62477-2 does not intend to define technology or how 
it should be implemented, so it allows for options 4, 5, and 6 in 
which the product itself does not provide the arc protection, but 
instead, arc protection is provided by the system integrator at the 
site of installation based on the concept chosen. The standard 
makes some references to general solutions, including installing 
a product behind a physical barrier such as a fence, installing the 
product within an inaccessible room, or the usage of appropriate 
PPE. However, the idea that a completely automated system that 
would allow products like this to be placed away from people 
entirely, could be another excellent solution.

B. Accessibility Type

When considering the additional options created by the six 
safety concepts, PT 62477-2 created Table AA.1, Definition of 
accessibility types (these are different than the accessibility 
classes of IEEE C37.20.7). A total of ten accessibility types were 
created to capture as many of the protection classifications or 
accessibility types from existing switchgear arc fault standards 
as possible. These range from untested products to a product 
intended for installation where accessible to the general public. 
Accessibility types 2a, 2b, 3a, and 3b capture the differences 
between the switchgear arc fault standards. Anything Xa (2a, 3a) 
forces a 100 mm distance for the indicator location during test 
[1]. This represents the worst-case application of indicators from 
the switchgear standards. Xb (2b, 3b) allows the manufacturer 
the ability to select a different indicator distance and define the 
approach distance for the customer. The manufacturer could 
elect to follow distances defined by the switchgear standards, or 
they could select a larger distance if considering an application 
under concept 4 which will put the product behind a physical 

boundary at a greater distance. Even though this approach is 
different, it certainly encapsulates the requirements in the 
switchgear standards. However, PT 62477-2 felt that a parent 
power conversion equipment standard should offer additional 
accessibility types based on the needs of the variety of products 
it intends to cover. A summary of IEC 62477-2 Table AA.1 is 
provided in Table II below for reference, please refer to the actual 
table in the standard for more details and notes on accessibility 
types.

TABLE II
IEC 62477-2 TABLE AA.1 SUMMARY

Type Accessibility Potential physical barrier, test 
condition, distance

4a
Unrestricted,
General Public Area
Enclosure Boundary

Surgical cotton, 0 mm distance 

4b
Unrestricted,
General Public Area
Other Physical Boundary

Surgical cotton, d mm distance, 
User provided physical boundary 
prohibits access at d mm distance

3a
Instructed Persons Only, 
Enclosure Boundary

40 g/m2 cotton, 100 mm distance

3b

Instructed Persons Only, 
Other Physical Boundary

40 g/m2 cotton, d mm distance, 
physical boundary prohibits access 
User provided physical boundary 
prohibits access at d mm distance

2a
Skilled Personnel Only, 
Enclosure Boundary

150 g/m2 cotton, 100 mm distance

2b
Skilled Personnel Only, 
Other Boundary

150 g/m2 cotton, d mm distance, 
Non-physical boundary (e.g. marking), 
PPE for skilled personnel 

1+
User defined safe 
approach distance,
User defined boundary

Partly tested

1
Not accessible Physical barrier provided, capable of 

stopping all hazardous conditions 
associated with the arc fault event. 

0+
Accessibility evaluated by 
calculation

Untested

0
Accessibility not 
evaluated

Untested

IEC 62477-2 also sets more stringent rules around access by 
the general public since it is more likely that a PECS could be 
accessed by the general public than switchgear. PECS in 
general public areas require surgical cotton to be directly applied 
to the product at every seam, joint and opening at 0 mm distance 
for testing. An accessibility type was also created for items which 
have not been successfully tested, which are 0, 0+, 1, and 1+. 
Accessibility type 0 is untested by the manufacture and 
accessibility type 0+ is also untested but has simulations 
performed associated with arc fault. Accessibility type 1 is 
untested and listed as not accessible. Accessibility type 1+ is 
partially tested. This can also be the accessibility type given for 
a product with a failed fire ignition test result. This is likely the 
strangest of the accessibility types; however, with a test result 
like this combined with video from the test, a manufacturer could 
establish that the indicator distance selected for testing does not 
provide sufficient distance to provide personnel protection, but it 
would be acceptable to place the product behind a physical 
barrier at some larger distance to prevent personnel from getting 
too close [1]. Accessibility type 1+ assumes that all other 
criterions were passed, but the cotton indicator was ignited.
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In addition to the accessibility type there is also a requirement 
to define the accessible or non-accessible sides. This allows for 
the maximum possible equipment design options including 
complex enclosure design options. It also allows for the 
equipment to be integrated into a building or construction where 
a side of the equipment could be a wall within the structure to 
save space and provide accessibility for repair. Fig. 1 is an 
example of an equipment installation where the back side of the 
equipment would be exposed to a general public area like a 
subway loading station; however, the front, top, and sides of the 
equipment are located in a restricted access area where only 
qualified personnel have access and wear the appropriate PPE.

Fig. 1 Example of multiple accessibility types

The protection in this case would be different than what has 
normally been considered in arc fault rating systems of the past. 
In this case, the front, top, and sides could have any arc rating. 
However, the back side would require a rating of 4a to protect 
that general public that could be leaning on the equipment during 
operation. This type of design could be implemented in a manner 
which provides complete protection for the rear side and allows 
access to the rear of the equipment (from outside of the restricted 
access room).

To aid in understanding the accessibility type and accessible 
sides, consider the following example with respect to the above 
diagram. . In this example, the customer specifies the following 
requirements:

 Rear side must protect the general public who can be 
in direct contact with the enclosure.

 The equipment must be accessible from the rear for 
servicing.

 The front, left and right side must provide protection 
 for a normal skilled worker without PPE.
 The top is not accessible based on the ceiling height.

Based on these requirements, the front, left and right side of 
the equipment should be tested and provide protection to 2a 
which provides protection for skilled labor in normal working 
clothing. The rear side of the enclosure should be tested and 
provide protection to 4a which provides protection to the general 
public in direct contact with the equipment. The top side would 
be listed as non-accessible.  See Fig. 2.

Fig. 2 Example of multiple accessibility types

is The example shown in Fig. 3 is equipment that is installed in 
two pieces on either side of a wall, with interconnections between 
the two pieces located in conduit routed through the wall. The 
example below shows a two-piece PECS with one section 
installed outside with a fenced barrier that restricts access to a 
distance, and a separate section installed inside the building.

 

Fig. 3 Example of multiple accessibility types
This example could provide many options in design and 
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energy containment, with clearly different accessibility to sides. 
The outside is restricted access at a distance through the fenced 
area. Inside the building may need to provide a high level of 
protection because it is not restricted access. Such protection 
may be provided by design and tested to demonstrate the 
appropriate accessibility type.  Another solution may be to ensure 
that the section inside the building contains only that portion of 
the equipment that does not present risks from internal arcing 
events, and all high energy portion of the equipment is located 
only in the section outside the building.  

Again, to aid in understanding of the accessibility type and 
accessible sides consider the following with respect to the 
example above. In this example, the customer specifies the 
following requirements:

Indoor section
 Front, rear, left side, and top must provide protection 

for normal skilled worker without PPE.
Outdoor section

 All sides must provide protection for general public at 
3 meters distance.

Based on these requirements the front, rear, left side, and top 
of the indoor section should be tested and provide protection to 
2a which provides protection for skilled labor in normal working 
clothing. All sides of the outdoor section should be tested and 
provide protection to 4b with a defined distance of the surgical 
cotton indicator at 3 meters. See Fig. 4.

Fig. 4 Example of multiple accessibility types

IEC 62477-2 sets no minimum requirement for arc fault 
ratings. However, to state compliance to IEC 62477-2 
manufacturers must properly label and define the arc fault 
protection the product offers. This approach gives the customer 
the maximum number of cost-effective options and supports all 
engineering solutions possible.

V. TESTING

The testing section of IEC 62477-2 follows IEC 62271-200 as 
much as possible including arc initiation, prospective test 
duration, applied voltage, prospective current, frequency and 
general setup. However, there is some deviation. The biggest 
change is the allowance of associated protection in the testing 
and additional rules which govern this approach. The method of 
testing is similar in both IEC 62477-2 and IEC 62271-200.  In 
both standards, the results of the test are required to 
demonstrate a level of safety for personnel, but IEC 62477-2 also 
seeks to demonstrate the amount of energy released is limited, 
whereas IEC 62271-200 does not address this. The coordination 
between multiple devices or protection relays when attempting to 
create the worst-case testing condition required by the standard 
presents some challenges for manufacturers. When testing with 
active associated protection the PECS manufacturer may be 
required to perform more than one test. When testing with the 
actual associated protection the specific sample tested may 
provide a clearing time shorter than the maximum clearing for 
that protective device. In this case, a second test would be 
required without the use of protection which exposes the product 
under test to the maximum arc energy for the maximum duration 
based on the maximum clearing time of the complete associated 
protective system. 

Another noteworthy difference is the inclusion of sourced 
energy. Because of the specific nature of power conversion 
equipment, IEC 62477-2 requires the consideration of having the 
load become a source for the arc fault, stored energy, or any 
other source of energy which could source the arc fault. It also 
considers multiple power ports and multiple sources if potential 
power is supplied. For these conditions, IEC 62477-2 requires all 
energy sources be considered and included into the test. 
Additionally, the standard allows for worst-case testing to be 
performed as a superposition of fault currents. For example, a 
DC bus could be sourced by 50kA from the feed line and 30kA 
in a back feed from a synchronous machine that has become a 
generator because of the failure. The manufacturer could create 
this fault from a single source at a test lab assuming the worst-
case conditions can be created (15kV, 80kA, 500ms). Or they 
would have the option to test with the actual multiple sources of 
energy for the test.

VI. TRANSFERABILITY OF RESULTS

Another major difference between the approach taken by the 
switchgear standards and IEC 62477-2 is consideration of 
transferability of results covered in clause AA.5.4.3 [1]. This 
concept has multiple parts including consideration of past testing 
to the switchgear standards, the validity of a type test over the 
lifecycle of a product, and how a type test is used as 
representative over product families with differences based on 
scale and design.

IEC 62477-2 allows for past test results performed according 
to the switchgear standards to transfer into the PECS IAC. It 
gives specific guidance on how this should be approached 
according to clause AA.5.4.3.4 [1]. One of the main areas of 
consideration for transferring results from the switchgear 
standards to a PECS is the distance of the cotton indicators from 
the tested side of the product, determination of accessible sides 
and accessibility type according to IEC 62477-2. This might 
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sound like it would directly transfer, but not in all cases. For 
example, a product tested to the requirements for access by the 
public in the switchgear standards would not meet the 
requirements for access by the public in IEC 62477-2, but it may 
meet the requirements of accessibility type 3a.

Consideration is also given to how test results are transferred 
across a product family. PT 62477-2 recognizes that it is 
acceptable for manufacturers to reduce the number of tests they 
perform which reduces the costs of unnecessary testing. 
However, this standard makes it the manufacturer’s 
responsibility to consider the correct parameters when they 
determine if one test can be used as representative or if a new 
test is required.  The criterion for evaluating transferability of 
results covers essential aspects like pressure over time, local 
dynamic pressure distribution and propagation, flash 
vaporization behavior of the conducting material due to arcing, 
construction and strength of the enclosure, flammability of 
materials and thermal effects affecting the integrity of the 
enclosure, insulation coordination, and effectiveness of pressure 
relief device or active protection [1]. 

This consideration also extends to maintaining a test over the 
lifecycle of the product. Changes based on component 
obsolescence, technology advances, availability of materials and 
many other items can cause a product to vary over its life cycle. 
IEC 62477-2 discusses this and defines criteria to evaluate 
whether a change can be implemented without a new test, or if a 
new test is in fact required. Some of the design differences to be 
considered include construction, material, geometry and volume 
(including internal components), components used inside the 
enclosure, active protection, insulation systems, and conducting 
material [1].

The standard requires analysis to be performed based on the 
criteria listed above to determine the validity of transferability of 
results and/or determine when a new test would be required. The 
list of aspects is not exhaustive but is provided to guide the 
manufacturer in their analysis. This is a critical section of IEC 
62477-2 and clearly a beneficial addition to arc fault 
considerations for PECS. These considerations have always 
been present, but IEC 62477-2 Annex AA defines these areas of 
consideration and holds the manufacturer responsible for 
following a process to ensure the type test used to support the 
arc fault rating is correct and valid for the product or product 
family within the self-certification and IAC labeling.

VII. DISCUSSION OF IEEE C37.20.7

IEEE Std C37.20.7 is the most commonly referred to and well-
developed document for testing of internal arcing fault in 
switchgear. However, this document is a guide and does not 
mandate or define equipment ratings. The IEEE guide is 
intended to establish a level of performance for the equipment 
under specific conditions. Though the IEEE guide is specific for 
switchgear assemblies, the testing strategy and pass-fail criteria 
is very similar to that of IEC 62477-2 for PECS. Both IEEE and 
IEC vary in the technical content presented within the document, 
mainly due to design and component differences between a drive 
and switchgear assemblies. The IEEE guide has more material 
regarding considerations for maintaining clearance around 
equipment, following arc flash boundaries and even discusses 
some protection features manufacturers can consider such as 
differential relaying, fuse protection, current limiting circuit 

breakers, light, sound, and pressure detectors, partial discharge 
monitoring, and high-speed fault making devices. The IEC 
standard does make note of some technology available to 
incorporate for arc-resistant designs, but the primary focus is 
correctly applying an IAC rating, considering all sources for the 
fault, and communicating all necessary information to the 
customer.

The comparison of accessibility class between the different 
switchgear test standards has been discussed [5]. The 
accessibility classification is different between the North 
American and the European standards, but this is well-known in 
the switchgear community. One main difference between the 
IEEE guide and IEC standard is the limitation on accessibility 
levels in the switchgear documents. The IEEE guide defines two 
levels of accessibility to switchgear assemblies only: Type 1 
(freely accessible front of the equipment only) or Type 2 (freely 
accessible on front, back and sides) [3]. These ratings are 
defined under the assumption that the product was designed and 
has some level of arc-resistant design or feature and has been 
tested according to the guide. While this may be acceptable for 
switchgear, it can be prohibitive for larger downstream protected 
equipment such as PECS. Therefore, PT 62477-2 introduced 
Types 0 through 4 to allow for a wider range of protection 
concepts. As discussed before, these range from untested 
products to a product intended for installation accessible to the 
general public. By providing more accessibility types, the IEC 
standard may reduce concerns customers may have when 
installing and servicing their medium voltage drives because the 
protection level is well documented.

The last two major differences reside in the required testing 
and labeling. The IEEE guide introduces device limited ratings 
and labeling. A similar approach is taken in IEC, but the details 
are slightly different. When a duration limiting device is used in 
the IEEE standard intended to interrupt the fault trip, the rated 
arcing duration is the actual test duration. So for a protection 
scheme that interrupts the fault within a guaranteed time of 
10ms, the arc-resistant nameplate label will state 10ms at the 
rated arcing current with an indication of “device limited”. 

In IEC 62477-2, the rated arc fault duration is not marked with 
the indication of “device limited”.  The arc fault duration that is 
marked is the actual duration that voltage was applied during the 
testing, even though the limiting device may have caused the 
arcing current to cease prior to that duration.  It should be noted 
that recommended arc fault durations are 0.1, 0.2, 0.5 or 1.0 
second, and longer durations based on duration limiting devices 
are discouraged.  While it may seem helpful for coordination with 
overcurrent devices on the line side of the equipment, marking 
longer arc fault durations could result in a mistake when 
calculating incident energies leading to higher calculated incident 
arc energies, which may require service personnel to wear more 
personal protective equipment than is actually needed.

VIII. CONCLUSIONS

IEC 62477-2 establishes a methodology for arc fault testing 
which is specific for HV PECS. It builds from the strong 
foundation provided by the switchgear standards approach to arc 
fault while expanding considerations to facilitate all possible 
requirements and designs for arc fault in power conversion 
applications. 

Certification and labeling according to IEC 62477-2 maintains 
the well-understood principles established by the switchgear 
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standards while customizing arc fault requirements for PECS 
applications. IEC 62477-2 expands arc fault safety concepts to 
include arc mitigating technology which prevents the release of 
energy and a process for the transferability of results that 
requires manufacturers to understand the critically of design 
changes and the impact on arc fault testing.
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