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Foreword 

The text of document 22H/105/FDIS, future edition 1 of IEC 62310-3, prepared by SC 22H,
Uninterruptible power systems (UPS), of IEC TC 22, Power electronic systems and equipment, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 62310-3 on
2008-07-01.

The following dates were fixed:

– latest date by which the EN has to be implemented 
at national level by publication of an identical
national standard or by endorsement (dop) 2009-04-01

– latest date by which the national standards conflicting
with the EN have to be withdrawn  (dow) 2011-07-01

Annex ZA has been added by CENELEC.

__________

Endorsement notice

The text of the International Standard IEC 62310-3:2008 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60664-3 NOTE   Harmonized as HD 625.3 S1:1997 (not modified).
HD 625.3 S1 is superseded by EN 60664-3:2003 which is based on IEC 60664-3:2003.

IEC 60947-1 NOTE   Harmonized as EN 60947-1:2007 (not modified).

IEC 60990 NOTE IEC 60990:1990 is superseded by IEC 60990:1999, which is harmonized as 
EN 60990:1999 (not modified).

IEC 61140 NOTE   Harmonized as EN 61140:2002 (not modified).

IEC 61400-1 NOTE   Harmonized as EN 61400-1:2005 (not modified).

IEC 62040-2 NOTE   Harmonized as EN 62040-2:2006 (not modified).

IEC 62040-1-1 NOTE   Harmonized as EN 62040-1-1:2003 (not modified).

IEC 62040-1-2 NOTE   Harmonized as EN 62040-1-2:2003 (not modified).

__________
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60068 Series Environmental testing EN 60068 Series
IEC 60146-1-1 -1) Semiconductor convertors - General

requirements and line commutated convertors
Part 1-1: Specification of basic requirements

EN 60146-1-1 19932)

IEC 60439-1 -1) Low-voltage switchgear and controlgear
assemblies - 
Part 1: Type-tested and partially type-tested 
assemblies

EN 60439-1 19992)

IEC 60529 -1) Degrees of protection provided by enclosures
(IP Code)

EN 60529 
+ corr. May

19912)

1993
IEC 60947-6-1 -1) Low-voltage switchgear and controlgear -

Part 6-1: Multiple function equipment -
Transfer switching equipment

EN 60947-6-1 20052)

IEC 60950-1 (mod) -1) Information technology equipment - Safety -
Part 1: General requirements

EN 60950-1 20062)

IEC 61000-2-2 -1) Electromagnetic compatibility (EMC) -
Part 2-2: Environment - Compatibility levels
for low-frequency conducted disturbances and 
signalling in public low-voltage power supply
systems

EN 61000-2-2 20022)

IEC 62040-3 (mod) -1) Uninterruptible power systems (UPS) -
Part 3: Method of specifying the performance 
and test requirements

EN 62040-3 20012)

IEC 62310-1 -1) Static transfer systems (STS) -  
Part 1: General and safety requirements

EN 62310-1 20052)

IEC 62310-2 (mod) -1) Static transfer systems (STS) -  
Part 2: Electromagnetic compatibility (EMC)
requirements

EN 62310-2 20072)

ISO 7779 -1) Acoustics - Measurement of airborne noise
emitted by information technology and 
telecommunications equipment

EN ISO 7779 20012)

1) Undated reference. 
2) Valid edition at date of issue.
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STATIC TRANSFER SYSTEMS (STS) ± 

Part 3: Method for specifying performance and test requirements

1 Scope 

The IEC 62310 series of three standards applies to stand-alone operating  a.c. static transfer
systems (STS) intended to ensure the continuity of load supply through controlled transfer,
with or without interruption of power, from two or  more independent a.c. sources.

This series of standards includes information for the overall integration of the STS and its
accessories into the a.c. power network and includes requirements for the switching
elements, their control and protective elements, where applicable.

Part 1 of the series concerns general and safety requirements.

Part 2 of the series concerns electromagnetic compatibility (EMC) requirements.

This Part 3 of the series concerns methods for specifying performance and test requirements
including applicable safety tests referenced in standard IEC 62310-1 for general and safety
requirements.

This standard applies for single-phase, phase-phase and three-phase static transfers in a. c. 
systems up to 1 000 V. It takes precedence over all aspects of generic performance 
standards, and no additional performance testing is necessary. 

The requirements have been selected so as to be consistent with compatibility levels for low-
frequency conducted disturbances and signalling in public low-voltage power supply systems 
(see IEC 61000-2-2) as well as to ensure an adequate level of performance when the STS is
applied in diverse critical load situations. The requirements take into account the differing test
conditions necessary to encompass the range of physical sizes and power ratings of STS.
This standard applies to STS as a stand-alone product, whether presented as a unit or an 
assembly of units. This standard does not apply to:

– devices for d.c. source switching;
– single source systems;
– transfer systems using only electromechanical switching devices with interruption of the 

supply to the load during transfer and intended to be used in emergency power systems or
covered by IEC 60947-6-1; 

– automatic switching devices integrated into UPS covered by the IEC 62040 series of UPS
product standards.

NOTE Additional or different requirements may apply to STS intended for use on board of vehicles including ships
and aircrafts, in emergency power systems subject to a particular regulation e.g. health care facilities, fire fighting
or emergency rescue, in tropical countries or where elevations are greater than 1 000 m.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068 (all parts), Environmental testing
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IEC 60146-1-1, Semiconductor convertors ± General requirements and line commutated
convertors ± Part 1-1: Specifications of basic requirements

IEC 60439-1, Low-voltage switchgear and controlgear assemblies ± Part 1: Type-tested and
partially type-tested assemblies

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60947-6-1, Low-voltage switchgear and controlgear ± Part 6-1: Multiple function
equipment ± Transfer switching equipment

IEC 60950-1, Information technology equipment ± Safety ± Part 1: General requirements

IEC 61000-2-2, Electromagnetic compatibility (EMC) ± Part 2-2: Environment ±  Compatibility
levels for low-frequency conducted disturbances and signalling in public low-voltage power
supply systems

IEC 62040-3, Uninterruptible power systems (UPS) ± Part 3: Method of specifying the 
performance and test requirements

IEC 62310-1, Static Transfer Systems (STS) ± Part 1: General and safety requirements

IEC 62310-2, Static Transfer Systems (STS) ± Part 2: Electromagnetic Compatibility (EMC)
requirements 

ISO 7779, Measurement of airbone noise emitted by information technology and 
telecommunications equipment

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 General definitions

3.1.1
static transfer system (STS)
system that transfers a load, by static means, between a preferred source and an alternate 
source 

NOTE 1 The transfer may be automatic and/or manual.

NOTE 2 The transfer may be with or without interruption. 

3.1.2
power pole or electronic power switch
in the context of this standard, an operative unit for electronic power switching comprising at
least one controlled electronic valve device 

[IEV 551-13-01, modified]

3.1.3
primary circuit
internal circuit which is directly connected to the external supply source which supplies the
electric power to the load. It includes the primary windings of transformers, motors, other
loading devices and the means of connection to the supply source. 
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3.1.4
input power
power derived either from the preferred or from the alternate source or from both and supplied
to the STS (and maintenance bypass if any)

3.1.5
SELV circuit
secondary circuit which is so designed and protected that under normal operating conditions
and single fault conditions, its voltages do not exceed a safe value

NOTE 1 The limit values of voltages under normal operating conditions and single fault conditions are specified in
2.2 of IEC 60950-1, see also Table 1A of IEC 60950-1.

NOTE 2 This definition of an SELV CIRCUIT differs from the term “SELV system” as used in IEC 61140.

3.1.6
preferred source
source used as normal power supply to the load, usually set by the operator

3.1.7
alternate source 
source used as alternate power supply to the load when the preferred source fails or is out of
tolerance or is switched off for maintenance 

3.1.8
normal mode of STS operation 
condition where the load is supplied via the electronic (power) switches by either the
preferred source or by the alternate source

3.1.9
maintenance bypass
power path designed to allow isolation of an appropriate section or sections of an STS for
safety during maintenance and/or to maintain continuity of load power

3.1.10
transfer
act of altering the supply path to the load from one source to another

3.1.11
automatic transfer
transfer without human intervention as a result of the supplying source being outside specified
conditions

3.1.12
automatic retransfer
transfer without human intervention from an alternate to the preferred source once the
preferred source has returned to specified conditions  
3.1.13
manual transfer
transfer that occurs as a result of local or remote operator intervention 

3.1.14
normal transfer 
transfer of load power between two sources while  their voltage phase angle difference is
within a tolerance band as declared by the manufacturer

3.1.15
synchronous (or synchronised) transfer
transfer within a limited voltage phase angle difference specified by the user
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3.1.16
asynchronous (or non-synchronised) transfer
transfer of load power between two sources while their voltage phase angle difference, when
transfer occurs, is out of a tolerance band as declared by the manufacturer

3.1.17
transfer time
time interval between initiation of transfer and the instant when the output quantities have 
been transferred

3.1.18
cross-current
current due to conduction from a phase of one source through electronic power switches to
the corresponding phase of another source

3.1.19
objectionable current
load current that, during normal operation and/or transfers, flows in paths other than those
intended and that contributes to any of the following:

– interference with the proper sensing and operation of ground-fault residual current devices
(RCDs) 

– arcing of sufficient energy to ignite flammable materials 
– electromagnetic emission in excess of levels prescribed in IEC 62310-2 for STSs

3.1.20
linear load
load where the current drawn from the supply is defined by the relationship:

I = U/Z 

where 

I is the load current;
U is the supply voltage;

Z is a constant impedance

3.1.21
non-linear load
load where the parameter Z (load impedance) is no longer a constant but is a variable
dependent on other parameters, such as voltage or time

3.1.22
active power
under periodic conditions, mean value, taken over one period T, of the instantaneous power p: 

∫ ⋅⋅=
T

dtp
T

P
0

1

[IEV 131-11-42]

NOTE 1 Under sinusoidal conditions, the active power is the real part of the complex power.

NOTE 2 The SI unit for active power is the watt. 

NOTE 3 DC, fundamental and harmonic voltages contribute directly to the magnitude of the active power. Where 
applicable, instruments used to measure active power should therefore present sufficient bandwidth and be 
capable of measuring any significant non-symmetrical and harmonic power components.
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3.1.23
power factor, (λλ) 
ratio of the active power to the apparent power

S
P=λ

[IEV 131-11-46, modified]

NOTE For the purpose of this standard, the load power factor is determined assuming an ideal sinusoidal supply
voltage, where the load is non-linear; the load power factor includes harmonic power components.

3.1.24
apparent power, (S)
product of the r.m.s. values of voltage and current at a port

[IEV 133-11-41, modified]

UxIS =

3.1.25
ambient temperature 
temperature of the air or other medium where the equipment is to be used  

[IEV 826-01-04]

3.2 Specified values

3.2.1
rated value
quantity value assigned, generally by a manufacturer, for a specified operating condition of a
component, device or equipment

[IEV 151-16-08, modified]

3.2.2
rating
set of rated values and operating conditions of a machine or a device or equipment 

[IEV 151-16-11]

3.2.3
tolerance (band) 
range of values of a quantity within specified limits

3.2.4
deviation 
difference between the desired value and the actual value of a variable at a given instant 

[IEV 351-12-15, modified]

3.2.5
transient
behaviour of a variable during transition between two steady states

[IEV 351-14-04]

3.2.6
rated voltage 
input or output voltage (for three-phase supply, the phase-to-phase and phase-to-neutral
voltage when the  STS supports neutral connection) as declared by the manufacturer
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3.2.7
voltage variation
difference between the r.m.s. voltage and the corresponding previously undisturbed r.m.s.
voltage 

NOTE For the purposes of this standard, the term "variation" has the following meaning: the difference of the 
value of a quantity before and after a change of an influence quantity.

3.2.8
rated current
r.m.s. input or output phase current of the equipment as declared by the manufacturer

3.2.9
rated frequency
operating frequency as declared by the manufacturer

3.2.10
total harmonic distortion (THD)
ratio in percent of the r.m.s. value of the harmonic content to the r.m.s. value of the
fundamental component of the alternating quantity

3.2.11
harmonic components
components of the harmonic content as expressed in terms of the order and r.m.s. values of
the Fourier series terms describing the periodic function

3.2.12
harmonic content
quantity obtained by subtracting from an alternating quantity its fundamental component

NOTE The harmonic content may be given as a time-function or as an r.m.s. value.

3.2.13
crest or peak factor
ratio of  peak value to the r.m.s. value of a periodic quantity

NOTE The terms «crest factor» and «peak factor» have the same meaning.

3.3 Input values

3.3.1
input voltage tolerance
maximum variation of steady-state input voltage acceptable by the STS to function

3.3.2
input frequency tolerance
maximum variation of steady-state input frequency acceptable by the STS to function

3.4 Output values

3.4.1
critical load voltage protection limits
maximum variation of steady-state and of transient output voltage of the STS

3.4.2
conditional short-circuit current
prospective current that a STS can withstand  when protected by a specified protective device
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3.4.3
output voltage tolerance
maximum variation of steady-state output voltage of  the STS, generally adjusted to ensure
compliance with the critical load protection limits

3.4.4
overload capability
output current capability of the STS in excess of its stated continuous current over a given
time, with the output voltage remaining within its rated range

3.4.5
short time withstand current
current that a circuit or a switching device in a closed position can carry during a specified
short time and under prescribed conditions of use and behaviour

3.4.6
step load
instantaneous addition or removal of electrical loads to a power source

4 Performance requirements 

4.1 Declared electrical characteristics

4.1.1 Performance classification

The manufacturer shall classify STSs complying with this standard in accordance with the 
following coding.  

XX YY B ST

where  

XX characterises the management of fault current: 
CB: STS capable of making and of breaking specified short-circuit currents and containing
integral overcurrent protection.
PC: STS capable of making and of withstanding specified short-circuit currents but not
intended for breaking short-circuit currents.

YY characterises the management of input neutrals:
00 – Neutral not supported
NC – Neutral common 
NS – Neutral separation by switching
NI – Neutral separation by galvanic isolation

NOTE Galvanic neutral isolation can be achieved through the use of an isolation transformer.

B characterises the nature of the transfer: 
B - Break before make (open transition) – no transient cross-conduction during transfer
M - Make before break (closed transition) – possible transient cross-conduction during
transfer

ST characterises the sensing and transfer features: 

”S” - sensing tolerance prior to automatic transfer being initiated 
Voltage in the conducting source, when beyond the specified sensing tolerance, shall 
cause the STS to initiate an automatic transfer. Figures B.1, B.2, B.3 and B.4 of Annex B
define the over and undervoltage limits corresponding to sensing tolerances 1, 2, 3 and 4
respectively. The sensing tolerance (S) shall be agreed on between the manufacturer and
the purchaser in accordance with voltage limits deemed acceptable for the critical load -
see Annex E – Purchaser specification guidelines
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“T” - duration of any power interruption to the load once an automatic transfer is initiated
(see Table 1)

Table 1 ± Transfer interruption classification ™T∫

T Interruption 

ms

1 ≤ 0,1 

2 ≤ 1 

3 ≤ 10 

4 ≤ 20 

5 (reserved) 

NOTE Transfer classification  T = 5 is reserved for particular transfer characteristics if required and agreed upon
between the manufacturer/supplier and the purchaser.

Compliance with the STS sensing and transfer features is required when at least one input
source is within tolerance under conditions agreed between the purchaser and the 
manufacturer. For guidance, refer to ™Maximum voltage phase difference between sources to 
enable synchronous transfer∫ in Table E.1. In the event of all preferred and alternate
source(s) being out of tolerance, the manufacturer shall specify the performance.

NOTE Phase to neutral voltage sensing is required in STS where a neutral connection is available to the load.

Example of STS performance classification: “PC NC B 23” characterises a STS that 

– can make and withstand specified short-circuit currents but that is not intended for
breaking of short-circuit currents,

– presents a common input neutral terminal for all sources 
– is break before make (open transition), causing no transient cross-conduction during a

transfer
– initiates a transfer automatically when the voltage of the conducting source is beyond 

the limits for source tolerance classification 2 (see Annex B)
– may interrupt supply to the load for up to 10 ms during the transfer

4.1.2 Main electrical characteristics 

The STS manufacturer shall specify the following characteristics in the application
documentation pertaining to a STS that complies with this standard.

4.1.2.1 Current
– Rated (phase r.m.s. value)

4.1.2.2 Voltage
– rated (phase-phase / phase–neutral as applicable, r.m.s. value)
– input tolerance (refer to 4.2a)
– input unbalance tolerance (for 3-phase STS, refer to 4.2.c)

4.1.2.3 Frequency
– rated
– tolerance (refer to 4.2.b)

4.1.2.4 Input / output wiring 
– number of phases (1, 2 or 3) + N (if applicable)
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– pluggable or fixed wiring 

4.1.2.5 Input sources
– number of input sources (2 or more)
– reference compatibility (common or separately derived, common or separately grounded)
– distribution compatibility (TNC, TNS, TT or IT, refer to annex V IEC 60950-1)

4.1.2.6 Power poles 
– number of poles switched (1, 2, 3 or 4)
– switching sequence (open or closed transition – refer to 4.1.1)
– rated neutral current (percentage of rated phase current)
– state if the neutral is switched (refer to 4.1.1)

4.1.2.7 Overload
– declared (% of rated current and duration)
– load fault clearing capability (% of rated phase current and duration, refer to 5.2.7.2)

4.1.2.8 Fault (short-circuit) current
– management (PC or CB – refer 4.1.1)
– withstand capability, rated (kA and duration – refer to 5.2.7.3 )
– breaking capability, rated - CB management only (kA – refer to 5.2.7.3)

4.1.2.9 Operating losses at rated load (refer to 5.2.8)

4.2 Normal service conditions

Except where otherwise specified in this paragraph , the STS shall be compatible with

– levels for low-frequency conducted disturbances and signalling in public low-voltage power
supply systems as described in IEC 61000-2-2; 

– linear loads;
– non-linear loads as specified in Clause  A.5. 

The STS shall be capable of operation when at least one source meets the following limits:

a) voltage variation ±10 % of nominal rated voltage, minimum;
b) frequency variation ±5 % of nominal rated frequency;
c) voltage unbalance of 5% for three-phase systems (see 2.5 of IEC 60146-1-1).

NOTE The conditions above represent compatibility requirements for proper operation of the STS and its control 
circuits (as opposed to representing the actual operating limits required by the load − see Annex B).

4.3 Transfer characteristics

4.3.1 Load voltage 

Transfers and retransfers in STS conforming to this standard, whether manual or automatic, 
shall not contribute to an output voltage deviation in excess of the critical load voltage 
protection limits as declared by the manufacturer in 4.1.1. Refer to 5.2.5.1 and 5.2.1.2 for test
guidance. 

The manufacturer shall declare the maximum voltage phase difference permitted between
sources to comply with the STS transfer classification declared (see 4.1.1). 
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4.3.2 Cross-current

Static transfer equipment shall not permit cross-current flow between input sources under any
normal operating condition except for inherent transient currents that may arise during 
synchronised transfers through STS declared “closed transfer” or “make before break”. 
Design of STS shall guard against current flow between sources arising as a result of a single 
fault condition. Static transfer equipment declared by the manufacturer to be “closed transfer”
or “make before break” shall tolerate any inherent transient currents that may arise during
synchronised transfers without malfunctioning.

Refer to 5.2.5.3 for test guidance.

4.4 Neutral management

4.4.1 Common neutral 

No neutral switching or particular management of the neutral reference is required where a.c.
input sources share a common neutral grounding point. Refer to Annex C for guidance.

4.4.2 Separately derived neutrals

A neutral management technique is required when separately derived a.c. input sources are 
independently grounded and connected to a STS. Refer to Annex C for guidance.

4.4.3 Neutral current

The current carrying capacity of STS shall support the neutral current arising from any rated
combination of balanced and unbalanced linear load and of non-linear load as described in
Clause A.5. 

4.4.4 Protective earth current

The STS shall not contribute to objectionable load current flow in the protective earth
conductor.

NOTE Current may flow in the protective earth conductor during transfers. This is permissible as long as the
current does not become objectionable (objectionable current is defined in 3.1).

Figure 1 is an example of a complying STS application wherein objectionable load current
cannot flow in the protective earth conductor because one a.c. source is referred to the 
grounding potential of the other. The installer should verify the continuous effectiveness of the 
neutral grounding path as applicable. In TN systems, this may impose additional conditions on
the upstream use of manual or automatic circuit-breakers that open the neutral.

AC sources STS Load 

IEC   788/08

Figure 1 ± Complying load current flow ±
Common grounding of a.c. input sources ± Common STS neutral 
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