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AGENDA  

 

 1. ANSI/UL vs. IEC – Basics 

 2. ANSI/IEC in detail – Spotlight‘s 

 3. Price comparison 

 4. Summary 
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ANSI vs. IEC 
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Why do we need standards? 

What was commissioned 

What the customer needed What was specified in the inquiry What the supplier quoted 

What was installed What was delivered 
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ANSI vs. IEC Standards 
introduction 

 IEC = International Electrotechnical Commission 

 Founded in 1904 in St. Louis, MO 

 Recognized by the World Trade Organization 

 Consists of over 50 National Committees, each having 

equal voting rights 

 Represents 85 % of the world’s population and 95 % of 

the electric energy produced and consumed 
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ANSI vs. IEC Standards 
applicable standards 

 IEC 60439-1 

 Low-voltage switchgear and controlgear assemblies 
 – Part 1: Typetested and partially typetested assemblies 

 IEC 61439 

 Low-voltage switchgear and controlgear assemblies 
 – Part 1: General rules 
 – Part 2: Power Switchgear and Controlgear assemblies 

 IEC 61641 

 Enclosed low-voltage switchgear and controlgear assemblies – Guide for 
testing under conditions of arcing due to internal fault 

 IEC 60947-2 

 Low-voltage switchgear and controlgear – Part 2: Circuit-breakers 

 IEC 60947-4-1 

 Low-voltage switchgear and controlgear – Part 4-1: (Electromechanical) 
Contactors and motor-starters 

 IEC 60529 

 Degrees of protection provided by enclosures (IP Code) Medium Voltage 
Switchgear 
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ANSI vs. IEC Standards 
applicable standards 

 UL845 

 Motor Control Centers 

 UL891 

 Low-Voltage Switchboards 

 UL1558 (based on ANSI C37.20.1) 

 Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear 

 ANSI C37.20.7 

 Guide for testing metal-enclosed switchgear rated up to 38 kV 

for internal arcing faults 

 UL50E (based on NEMA 250) 

 Enclosures for Electrical Equipment, Environmental 

Considerations 
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New IEC 61439 series 
New Structure of IEC 61439 series 

 IEC 60439 and IEC 61439 Overlapping 

IEC 61439-2 

IEC 61439-1 

2009 2012 2010 

IEC 61439-x 

 Introduction 

 Why do we need 

standards ? 

 The valid IEC 

60439 

 New Structure of 

IEC 614319 

series 

 Fundamental 

changes  

 Testing  

 MNS Platform 

2014 

IEC 60439-x, 3 years overlapping with IEC 61439-x 

3 years overlapping 

5 years overlapping 

IEC 60439-1, 5 years overlapping with IEC 61439-1 and -2 

All mentioned 

dates are 

preliminary and 

may change !  
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New IEC 61439 series 
New Structure of IEC 61439 series 

 IEC 60439-1 will be withdrawn in January 2014 

 Until this time it is still possible to deliver LV switchgear 

and controlgear assemblies acc. IEC 60439-1 if it was 

specified accordingly 

 The documentation acc. IEC 60439-1 is valid until the 

standard is withdrawn 

 IEC 61439-1 and -2 was published in January 2009 

 From now on it is possible to deliver LV switchgear and 

controlgear assemblies acc. IEC 61439-2 if it was 

specified accordingly 

 Where an Assembly has previously been tested in 

accordance with IEC 60439-1, and the test result fulfills 

the requirements of IEC 61439-2, the verification of 

these tests need not be repeated 

 Introduction 

 Why do we need 

standards ? 

 The valid IEC 

60439 

 New Structure of 

IEC 614319 

series 

 Fundamental 

changes  

 Testing  

 MNS Platform 
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 IEC 61439 “switchgear and 

controlgear”  

 UL   845 “motor-control centers” 

 UL   891 “switchboards” 

 UL 1558 “switchgear” 

 

 is the base for all IEC low-voltage 

switchgear and controlgear 

including motor-control centers 

Generic IEC definiton: 

“assemblies” 

3 standards are the base for UL- 

switchgear and - controlgear 

including motor-control centers 

ANSI vs. IEC Standards 
low voltage switchgear 
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Pictures of SWGR & MCC 
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ANSI vs. IEC Standards  
low voltage switchgear 

 Motor Control Center 

 ANSI/UL:  Different standards for Switchgear and Motor 

Control Centers 

 IEC:  No differentiation, one common standard 

 Temperature ratings 

 ANSI:  Ambient temperature between -30°C and +40°C 

 IEC: Maximum of +40°C (options for +50/55°C) and minimum 

of -5°C (options for -15/25°C) 

 Installation 

 ANSI:  Indoor and outdoor  

 IEC:  Indoor only 
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ANSI vs. IEC Standards  
low voltage switchgear 

 Interlocking 

 ANSI:  Specific rules; key-interlocking preferred 

 IEC:  General rules, electro-mechanic interlocking preferred 

 Enclosure 

 ANSI:  Differentiation between enclosure and vent openings, 

minimum thickness  

 IEC:  No differentiation and no specification 

 Insulation 

 ANSI: Primary bus and connections to be insulated 

 IEC: Bus bar design left to the manufacturer 
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ANSI vs. IEC Standards  
low voltage switchgear 

 Instrument Transformers 

 ANSI:  Window-type current transformers on both sides of the 

circuit breaker 

 IEC:  Cast resin current transformers on line-side of the circuit 

breaker 

 Option for non-traditional current and voltage sensors in IEC 

switchgear 

 Low Voltage Compartment 

 ANSI:  Depending on specific designs, there may not be a LV 

compartment – relays and control are mounted on the circuit 

breaker compartment door 

 IEC: LV compartment with metallic separation from HV 

compartments for relays and control 
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 IEC states mainly electrical parameters 

 Material quality to be use for supporters 

 Protection against electrical shock 

 Over voltage categories 

 ... 

 UL states mainly mechanical parameters 

 Material thickness for enclosure 

 Hinge location  

 Cladding design 

 ... 

 As a consequence UL products don’t differ much in 

their design 

ANSI vs. IEC Standards 
low voltage switchgear 
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Internal Arc Test Definitions (IEC 61641)  
low voltage switchgear 

 Internal Arc Test 

 Equivalent in UL SWGR standards, it comes up with ANSI 

C37.20.7 and IEEE 

 Arc ignited by short-circuit wire at unprotected side of a 

functional unit 

 Incoming ACB mechanically blocked to prevent trip during 

arcing 

 

 Test completed after 0.3 s 

 Selectivity of incoming 

breakers 

 Maximum arc burning time 

in LV switchgear 

 

 Test completed after 0.5 s 

 Selectivity of incoming 

breakers 

 Maximum arc burning time 

in LV switchgear 
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Certification of products  
low voltage switchgear 

 Certification process of LV products is very different 

 UL:  The Underwriter Laboratories dominate the certification 

 The Underwriter Laboratories define together with the 

manufacturer the test program of the product 

 IEC:  The manufacturers dominate the certification 

 The manufacturer declare with the CE-mark on the 

product the standard-conformity which is legally binding 

 UL type tests may be accepted in the IEC-market 

 IEC type tests are not accepted by UL even though they are 

exactly the same 

 The IEC-type test might be performed in laboratories owned 

by the manufacturer, in Asia and Far-East 3rd-party tests are a 

must! 
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ANSI vs. IEC Standards 
summary 

 For Switchgear ANSI / UL and IEC have very different 

philosophies 

 IEC Standards   

 …define requirements for performance 

 ANSI Standards  

 …define fabrication techniques and material solutions 

 Neither ANSI / UL nor IEC is “better”  

 Note, however, that UL does not define arc-resistance 

 Do not try to “mix and match” ANSI /UL and IEC standards 
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AGENDA  

 

 1. ANSI/UL vs. IEC – Basics 

 2. ANSI/IEC in detail – Spotlight‘s 

 3. Price comparison 

 4. Summary 
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ANSI / IEC in detail  

 

 2.1 Arc Resistance (IEC 61641) 

 2.2 Grounding Systems (IEC 61439) 

 2.3 IP vs. NEMA (IEC 60529) 

 2.4 Internal Segregation (IEC 61493) 

 2.5 Diversity Factors (IEC 61439) 
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Internal arc safety (ANSI C37.20.7) (IEC 61641) 

 Through years of Arc Resistant testing and continual R&D 

ABB has proven designs offering the highest level of safety 

in power distribution equipment!  
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Evolution of ANSI Arc Resistant Standards 

 EEMAC G14-1 was published in 1987 in Canada 

 Type A – arc-resistant construction at the front only 

 Type B – arc-resistant construction at the front, back, and sides 

 Type C – arc-resistant construction at the front, back, and sides, 
and between     compartments 

 IEEE C37.20.7-2007 includes 

 Type 1 – similar to EEMAC Type A above 

 Type 2 – similar to EEMAC Type B above 

 Annex A addresses suffixes “B” and “C” 

 Type 1C – Type 1, but also with arc-resistance designs or 
features between adjacent compartments 

 Type 2B – Type 2 with LV instrument compartment door open 
– relay and maintenance personnel survive 

 Type 2C – Type 2 with arc-resistance features between 
adjacent compartments – switchgear survives with minimum 
damage 

 Type 2BC – The ultimate in protection – combines types 2B 
and 2C 
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Evolution of Arc Resistant Standards  
 

 Testing is performed with covers and doors properly secured 
(Type 2C) 

 Testing is performed with instrument door open (Type 2B) 

 Therefore, arc resistance rating is based on door and covers 
being properly secured 

 Testing is performed at the prescribed voltage and current 
levels 

 Specified flammable cotton indicators are positioned to detect 
the escape of hazardous gases, plasma, etc. 

 Pass/Fail Criteria  

 Door, covers, etc. do not open. Bowing or other distortion is 
permitted except on those which are to be used to mount relays, 
meters, etc. 

 That no parts are ejected into the vertical plane defined by the 
accessibility type 

 There are no openings caused by direct contact with an arc 

 That no indicators ignite as a result of escaping gases or particles 

 That all grounding connections remain effective 
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Internal arc safety (IEC 61641) 

 After 0.3s the current will be turned off and the test is complete 

 0.3s arc burning time enables selectivity of incoming breakers 

 0.3s is the maximum arc burning time in low-voltage switchgears 

 5 criterias will be checked after the test, i.e. 

 no doors, covers opened 

 no parts, which may cause hazards, flew off 

 no holes were burned in the enclosure 

 the operator*) in front of the switchgear in a distance of 300mm will 

not be seriously harmed 

 protection earth system is still effective 

 

*)  the operator is simulated by a „wall of cotton“ ... The cotton 

quality is about 150g/m², which is 50% thinner than typical 

electrician clothes 
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Internal arc safety (IEC 61641) 

8E/4 withdrawable unit with ignition-wire 1,5mm² 

at the supply side 

!! 
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Internal arc safety (IEC 61641) 

Test arrangement, MNS with 

cotton indicators at critical places 

Cotton indicator 

Vertical cotton indicators 

up to 2m height 

Horinzontal indicators are 

only required in medium 

voltage 

Switchgear front 

../../../07. Slides & Pictures/07.05 Movies/Lichtbogenfilme/mainbusbarV02.avi
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ANSI / IEC in detail  

 

 2.1 Arc Resistands (IEC 61641) 

 2.2 Grounding Systems (IEC 61439) 

 2.3 IP vs. NEMA (IEC 60529) 

 2.4 Internal Segregation (IEC 61439) 

 2.5 Diversity Factors (IEC 61439) 
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Grounding Systems (IEC 60439) (UL1558 – UL845) 

 All doors, plates and covers have to be 

grounded. 

 

 It is possible to ground the door with the 

hinge only, when no device is mounted. 

(IEC & UL 845 only, not for UL1558) 

 

 All doors have to be grounded by wire. 

IEC only if there is a device mounted  

 

 When devices are door-mounted, the door 

shall be bonded to the main structure with a 

minimum 

No. 14 AWG conductor or equal. 
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Grounding Systems (IEC 61364-1) 

 2.6.3 protective conductor (PE) 

 conductor provided for purposes of safety, for example protection against 

electric shock 

 Where items of equipment of the ASSEMBLY are designated, the 

designations used shall be identical with those in IEC 61364-1 
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Grounding Systems (IEC 61364-1) 

 Solid grounding 

 Solid grounding is the connection of a conductor, without any intentional 

impedance, from the neutral of a generator, power transformer, or 

grounding transformer directly to ground. 

 Solid grounding is generally recommended for low-voltage systems when 

the automatic isolation of a faulted circuit can be tolerated or where it is not 

feasible to isolate a ground fault in a high-resistance grounded system. 

 Systems used to supply phase-to-neutral loads must be solidly grounded 

as required by the National Electrical Code (NEC)  

 

 NEC refers to IEC 61364-5-54.  
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Grounding Systems (IEC 61364-1) 
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Grounding Systems (IEC 61364-1) 
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Grounding Systems (IEC 61364-1) 
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Grounding Systems (IEC 61364-1) 
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Grounding Systems (IEC 61364-1)  
Low-Resistance Grounding 

 Mostly used in medium-voltage systems of 15 kV and 
below, especially where large rotating machinery is used.   

 For large generators neutral resistor is usually selected to 
limit a minimum of 100 Amps up to a maximum of 1.5 times 
the normal rated generator current. 

 The resistor ohmic value is selected to allow a ground-fault 
current acceptable for relaying.  The grounding resistor can 
be rated for intermittent duty. In normal practice it is rated 
for 10 sec or 30 sec.  
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Grounding Systems (IEC 61364-1)  
High-Resistance Grounding 

 Common in ANSI for low voltage switchgear 

systems. 

 Uses a neutral resistor or high ohmic value 

which is used to limit the current Ir, to a 

magnitude equal or slightly greater than the 

total capacitance charging current, 3 Ico. 

 Normally ground-fault current is limited to 10A 

or less.  

 When used in Ungrounded Systems 

 Eliminates 100% of Transient over-

voltages 

 Ability to locate ground faults 

 When used in Solidly-Grounded Systems 

 Disruption to power continuity 

 Eliminates 98% of Arc Flash / Blast 

Incidents 

 Significantly reduces other 2% 

 

Source

(Wye)

HRG CØ

BØAØ

N
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ANSI / IEC in detail  

 

 2.1 Arc Resistance (IEC 61641) 

 2.2 Grounding Systems (IEC 61439) 

 2.3 IP vs. NEMA (IEC 60529) 

 2.4 Internal Segregation (IEC 61439) 

 2.5 Diversity Factors 
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Code Letters 

International Protection 

 

First Numeral 0-6 

Protection of Persons and resistance to Solid 

objects 

 

Second Numeral 0-8 

Resistance to ingress of water 

 

Additional Letter (Optional) 

Enhanced personnel protection.  

 

 

IP 2 3 D 

Degree of protection - Lettering code (IEC 60529)  
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Protection against ingress of solid foreign objects 
 

IP            Example Requirements                        IP                Example               Requirements 

     

0 

 

 

 

1 

 

 

 

 

 

2 

 

 

 

 

 

3 

4 

 

 

 

5 

 

 

 

 

 

6 

 

 

No protection 

 

 

Back of hand 

Max 50 mm  

 

 

 

 

Finger 

Max 12.5 mm 

 

 

 

Tool 

Max 2.5 mm 

Wire 

Max 1.0 mm 

 

 

 

Dust 

Limited dust 

 

 

 

 

Dust 

No dust 

Degree of protection - First numeral code (IEC 60529)  



 
© BU 3101 Low Voltage Systems  
June 27, 2013 | Slide 42 

 

Protection against harmful ingress of water 

IP            Example Requirements                         IP           Example            Requirements 

0 

 

 

 

1 

 

 

 

2 

 

 

 

 

3 

 

 

 

 

4 

 

No protection 

 

 

 

Vertically dripping 

 

 

 

Dripping up to 15° 

 

 

 

 

Limited spraying 

 

 

 

 

Splashing 

 

5 

 

 

 

 

 

6 

 

 

 

 

7 

 

 

 

 

8 

 

Jets 

 

 

 

 

 

Strong jets 

 

 

 

Temporary immersion 

(15 cm and 1 m) 

 

 

 

Immersion under  

pressure 

 

Degree of protection - Second numeral code (IEC 60529)  
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Additional Letter (Optional) 

IP               Example         Requirements                         

A 

For use with first numeral 0 

 

 

 

B 

For use with first numeral 0 & 1 

 

 

 

C 

For use with first numerals 0, 1 & 2 

 

 

 

D 

For use with first numerals 0, 1, 2 & 3 

Back of hand 

Max 50 mm 

 

 

 

Finger 

Max 12.5 mm x 80 mm 

 

 

 

Tool 

Max 2.5 mm x 100 mm long 

 

 

 

 

Wire 

Max 1.0 mm x 100 mm 

 

 

Degree of protection - Additional letter (IEC 60529)  
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Table 2-1 
[From NEMA 250-1997] 

Comparison of Specific Applications of Enclosures 
for Indoor Nonhazardous Locations 

  Type of Enclosure 

Provides a Degree of Protection 
Against the Following 
Environmental Conditions 

1 2 4 4X 5 6 6P 12 12K 13 

Incidental contact with the enclosed 
equipment 

X X X X X X X X X X 

Falling dirt X X X X X X X X X X 

Falling liquids and light splashing - X X X X X X X X X 

Circulating dust, lint, fibers, and flyings 
** 

- - X X - X X X X X 

Settling airborne dust, lint, fibers, and 
flyings ** 

- - X X X X X X X X 

Hosed down and splashing water - - X X - X X - - - 

Oil and coolant seepage - - - - - - - X X X 

Oil or coolant spraying and splashing - - - - - - - - - X 

Corrosive agents - - - X - - X - - - 

Occasional temporary submersion - - - - - X X - - - 

Occasional prolonged submersion - - - - - - X - - - 

* These enclosures may be ventilated. 

** These fibers and flyings are nonhazardous materials and are not considered Class III type ignitable fibers or combustible 
flyings. For Class III type ignitable fibers or combustible flyings see the National Electrical Code, Article 500. 

 

NEMA – Indoor nonhazardous Locations 
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Table 2-2 
[From NEMA 250-1997] 

Comparison of Specific Applications of Enclosures 
for Outdoor Nonhazardous Locations 

  Type of Enclosure 

Provides a Degree of Protection Against the Following 
Environmental Conditions 

3 3R* 3S 4 4X 6 6P 

Incidental contact with the enclosed equipment X X X X X X X 

Rain, snow, and sleet ** X X X X X X X 

Sleet *** - - X - - - - 

Windblown dust, lint, fibers, and flyings X - X X X X X 

Hosed down - - - X X X X 

Corrosive agents - - - - X - X 

Occasional temporary submersion - - - - - X X 

Occasional prolonged submersion - - - - - - X 

* These enclosures may be ventilated. 
** External operating mechanisms are not required to be operable when the enclosure is ice covered. 

*** External operating mechanisms are operable when the enclosure is ice covered. 

 

NEMA – Outdoor nonhazardous Locations 
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Table A-1 
[From NEMA 250-1997]  

Conversion of Enclosure Type numbers to IEC Classification Designations 
Cannot be used to convert IEC Classification Designations to NEMA Type numbers  

Enclosure Type Number NEMA  Enclosure Classification Designation 

1 IP10 

2 IP11 

3 IP54 

3R IP14 

3S IP54 

4 and 4X IP56 

5 IP52 

6 IP67 

12 IP52 

13 IP54 

 

NEMA vs IEC (IEC 60529)  

 Note: It is not possible to state that an IP rating is equivalent to a NEMA Type 

Designation. However, it is possible to state that a NEMA Type is equivalent to an IP 

rating. An IP rating only considers protection against ingress of solid foreign objects 

and ingress of water. The NEMA Types consider these but also consider other items 

such as corrosions and construction details.   



Some details – NEMA 250-2003 

 
© BU 3101 Low Voltage Systems  
June 27, 2013 | Slide 47 

Type 1 Enclosures constructed for indoor use 

to provide a degree of protection to personnel 

against access to hazardous parts and to 

provide a degree of protection of the 

equipment inside the enclosure against 

ingress of solid foreign objects (falling dirt).  

Type 12 Enclosures constructed (without 

knockouts) for indoor use to provide a degree 

of protection to personnel against access to 

hazardous parts; to provide a degree of 

protection of the equipment inside the 

enclosure against ingress of solid foreign 

objects (falling dirt and circulating dust, lint, 

fibers, and flyings); and to provide a degree 

of protection with respect to harmful effects 

on the equipment due to the ingress of water 

(dripping and light splashing).  

2 

4 

5 

4 

3 

3 
1 



Some details 
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Type 3 Enclosures constructed for either indoor or outdoor use to provide a degree 

of protection to personnel against access to hazardous parts; to provide a degree of 

protection of the equipment inside the enclosure against ingress of solid foreign 

objects (falling dirt and windblown dust); to provide a degree of protection with 

respect to harmful effects on the equipment due to the ingress of water (rain, sleet, 

snow); and that will be undamaged by the external formation of ice on the enclosure.  

Type 3R Enclosures constructed for either indoor or 

outdoor use to provide a degree of protection to 

personnel against access to hazardous parts; to provide   

____a degree of protection of the equipment inside the 

____enclosure against ingress of solid foreign objects 

____(falling dirt); to provide a degree of protection with 

respect to harmful effects on the equipment due to the 

ingress of water (rain, sleet, snow); and that will be 

undamaged by the external formation of ice on the 

enclosure  
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ANSI / IEC in detail  

 

 2.1 Arc Resistands (IEC 61641) 

 2.2 Grounding Systems (IEC 61439) 

 2.3 IP vs. NEMA (EN 60529) 

 2.4 Internal Segregation (IEC 61439) 

 2.5 Diversity Factors 
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 Separation of bus bars, functional units and external terminals.  

 Objectives 

 Protection against contact with live parts belonging to the adjacent 
functional units. The degree of protection shall be at least IPxxB (IP2x 
covers IPxxB) 

 Protection against the passage of solid foreign bodies from one unit to 
an adjacent unit. The degree of protection shall be at least IP2x  

 Reasons behind:  

 Limitation of the probability of initiating arc faults. 

 Maintenance on disconnected functional units 
(See national regulations) 

 Extension under voltage 
(See national regulations) 

 

Forms of internal separation (IEC 61439)  
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Cubicle compartments (IEC 61439)  

Bus bar 

Equipment Cable 

 Superior operator protection 

 Separate access for 

 Maintenance 

 Extensions 

 Retrofits 

 Maintainable from the front 

 2200 mm high 

 25 mm pitch 

 depth from 400 to 1200 mm 

Internal segregation of 

functional areas  
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IEC 61439-1 forms 

 The following table from Standard IEC 61439-1 highlights typical forms of separation 

which can be obtained using barriers or partitions: 
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IEC 61439-1 forms 
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ANSI segregation 

 ANSI mainly describes the dielectric clearance between parts. 

 

 UL 1558 Chapter 7.3 (Switchgear) 

 There is one standard segregation like Form 4b in IEC 

 

 UL 845 MCC 

 Dielectric Clearance only, no segregation like Form 1 in IEC 

 

 UL 891 Switchboard 

 Dielectric Clearance only , no segregation like Form 1 in IEC 
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ANSI / IEC in detail  

 

 2.1 Arc Resistance (IEC 61641) 

 2.2 Grounding Systems (IEC 61439) 

 2.3 IP vs. NEMA (IEV 60529) 

 2.4 Internal Segregation (IEC 61493) 

 2.5 Diversity Factors (IEC 61439) 
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Diversity factor  - Current Ratings (IEC 61439)  
 

ANSI IEC 

Rated Current Short Circuit 

Duration 

Peak 

Withstand 

Current 

Rated Current Short Circuit 

Duration 

Peak 

Withstand 

Current 

600 A 2 sec 2.7 times 

short 

circuit 

current 

630 A 0.5 sec 

1 sec 

2 sec 

3 sec 

2.5 (2.6) 

times 

short 

circuit 

current 

1200 A 1250 A 

2000 A 2000 A 

3000 A 2500 A 

4000 A 3150 A 

5000 A 4000 A 

http://www.iec.ch/index.html
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Diversity factor (IEC 61439)  

 Clearance and creepage distances 

 IEC defines creepage distances depending on supporter-

material quality, means better quality  more compact 

 IEC defines clearances depending on overvoltage category 

(rated voltage in combination with electrical network) 

 UL just defines one value 

 Example: 

 with distances acc. to UL at 600V, IEC products would be 

able to reach insulation voltages > 2000V (material group 3, 

pollution degree 4) 

 in comparison to this UL requires very small distances which 

are smaller than the IEC values and at 30% of the UL-values 

at the incoming side 
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Diversity factor (IEC 61439)  

 Units 

 NEMA-sizes defines and standardize the sizes of the 

units, the variety is significantly lower, unknown in IEC 

(usually done and optimized together with customers) 

 In general UL significant over-sizes the rated currents, 

i.e. 115% (the market requires even more over-sizing), 

unknown in IEC 
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Diversity factor (IEC 61439)  

 IEC 60439-1: Annex E (to be agreed between manufacturer and 

user). Most important items (among others) include: 

 

  4.7 Rated diversity factor 

 In the absence of information concerning the actual 

currents, the following standard values are used: 

 Number of main circuits   Diversity factor 

 2 and 3   0,9 

 4 and 5   0,8 

 6 to 9 inclusive  0,7 

 10 (and above)  0,6 
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Diversity factor (IEC 61439)   

 Feeder with DF 1.0 

 Feeder with DF 0.6 

400 A  

630 A  

4000 A 

1 2 3 4 5 6 7 8 9 10 
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Diversity factor- summary (IEC 61439)  

 UL 1558 “Switchgear”  -> None 

 

 UL 891 “Switchboards”  -> Yes 

 

 UL 845 “MCC”     -> None 

 Note: The diversity factor is not a derating factor ! 
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AGENDA  

 

 1. ANSI/UL vs. IEC – Basics 

 2. ANSI/IEC in detail – Spotlight‘s 

 3. Price comparison 

 4. Summary 
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SWGR comparison - SLD 

800A 800A 800A 800A 800A 800A Spare Spare Spare Spare Spare Spare 

3150A 3150A 

 Comparison based on a ANSI project  

 Main bus 3200A 
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SWGR Layout 

 Dimensions 

ANSI 133.8w x 69d x 90h 

IEC      173.2w x 24d x 87h 

 

ANSI  3’400 x 1’750 x 2’286 

IEC     4’400 x 600 x 2’200 
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SWGR - Price comparison 

 Footprint 

 IEC needs more cubicle and has a large footprint 

 Material cost 

 Based on the single cubicle solution, the material cost 

for copper and metal sheets are higher 

 Labor  

  Based on the single cubicle solution, the labor cost for 

assembling and wiring increases. 

  

 Price relation  ANSI – IEC  1 : 1.75 
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ANSI to IEC MCC comparison - SLD 

 Main lug only (Direct Incomer) 

 Starter 20hp – NEMA size 2 

20hp 20hp 20hp 20hp 20hp 20hp 20hp 20hp 20hp 20hp 
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ANSI to IEC MCC comparison - Layout 

 Dimensions 

ANSI 60w x 20d x 90h 

IEC      40w x 24d x 87h  

 

ANSI  1’540 x 500 x 2’200 

IEC     1’040 x 600 x 2’200 
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ANSI to IEC MCC comparison - Summary 

 Vertical Bus Bars 

 ANSI 300A – IEC 750A 

 Segregation 

 ANSI no segregation – IEC Form 3 or more 

 Cubicle design 

 IEC cable compartment must be bigger 

 Based on the design, the labor cost are higher 

 Price relation  ANSI – IEC  1 : 1.75 
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IEC to ANSI MCC comparison - SLD 

2000A 2000A 

diverse diverse diverse diverse diverse diverse diverse diverse diverse diverse 

2000A 

   5 x <5.5kW 4 x 37kW 

3 x <15kW 1 x 123kW 

3 x <18kW 2 x 123kW (REV) 

  

  10 x <5.5kW 1 x 37kW 

3 x <15kW 4 x 123kW 

1 x <30  
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IEC to ANSI MCC comparison - Layout 

 Dimensions 

ANSI 415w x 20d x 90h 

IEC      252w x 24d x 87h  

    

ANSI  10’540 x 500 x 2’200 

IEC       6’040 x 600 x 2’200 
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IEC to ANSI MCC comparison - Summary 

 Starter size 

 IEC can be build more compact 

 Footprint 

 As larger the MCC as bigger the ANSI footprint 

 Design 

 IEC MCC are available arc resistant until 6300A 

 ANSI needs more cubicles, labor cost is the same 

 Price relation  ANSI – IEC  1 : 0.75 
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AGENDA  

 

 1. ANSI/UL vs. IEC – Basics 

 2. ANSI/IEC in detail – Spotlight‘s 

 3. Price comparison 

 4. Summary 
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ANSI vs IEC … summary 
One world – two different Standards? 

 Each standard has it specialty 

 We can not mix the two standards 

 None of them is better 

 Each one has its price structure 
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ANSI vs IEC … summary 
Questions?? 

Thank you for your interest!! 
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