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FOR
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0 FOREWORD

0.1 This Pakistan Standard was adopted by the authorQQ he Board of Directors of

0.2

Pakistan Standards and Quality Control |y PSQCA) r the draft
prepared by the Technical Comm| ”Power el ics. Industrial-
process measurement and contro (ES 3{ Rd bee a@p ved and endorsed
by the National Standards Co e f% tromg,on 22-05-2018.

This Pakistan Standard‘DS IE 6@)&0 2 v@%’adopted in the year 2013 based

on IEC 620 6&)05 antw Power Systems (Ups) —Part 2:

Electromagn |I|ty ) Requirements”. Since IEC has revised
this s d in 2016 e it deemed necessary to revise this Pakistan
StaQdlard also on IEC{)a%

0.3 This Standar@@ﬁaces the previous Standard adopted in 2013. This Standard

0.4

constltuteg’a technical revision.

This Standard includes the following significant technical changes with
respect to the previous edition:

a) The inclusion of network port limits in Table 1, Table 2 and Annex C
for the sake of consistency with other standards;

b) A change of quasi-peak limit for category C3 UPS in Table 2 for the
sake of consistency with other standards;

c) A clarification in Table 4 about the performance criteria for
immunity tests;

d) a revision of some test configurations in Annex A.



This Standard is an adoption of [|EC Publication 62040-2-2016
“Uninterruptible Power Systems (Ups) — Part 2: Electromagnetic
Compatibility (EMC) Requirements.” (1t Revision).

0.5 This Standard has been prepared and finalized after taking into consideration
the view and suggestions put forward by the representative section of
technologists, manufacturers and utilizing agencies.

0.6 This Standard is subject to periodical review in order to keep pace with the
changing requirements and latest developments in the industry. Any

suggestion for improvement will be recorded and placed before the revising
committee in due course.

e©
o2
0.7 This Standard covers the technical provisio aQ it does not purport to
include all the necessary provisions of a con&t‘
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UNINTERRUPTIBLE POWER SYSTEMS (UPS) —

Part 2: Electromagnetic compatibility (EMC) requirements

1 Scope

This part of IEC 62040 applies to UPS units intended to be installed

— as a unit or in UPS systems comprising a number of interconnected UPS and associated
control/switchgear forming a single power system; and

— in any operator accessible area or in separated electrical Iocatlo nnected to low-
voltage supply networks for either industrial or residential, comm and light industrial
environments.

This part of IEC 62040 is intended as a product stan &%wmg the EM onformity
assessment of products of categories C1, C2 and C3 flned in this part I[EC 62040,

before placing them on the market. \0 0

Equipment of category 4 is treated as a fe & mstallﬁn Che ingcl's generally done after
installation in its final place of use. % es p he% may be done before. See
Annex E

The requirements have selected so S to an adequate level of electromagnetic
compatibility (EMC) f at and in I Iocatlons These levels cannot, however,
cover extreme cases, which ccur i location but with extremely low probability of
occurrence.

This part@?C 62040 takes | %count the differing test conditions necessary to encompass
the range of physical S|ze§ ower ratings of UPS.

A UPS unit or s t hall meet the relevant requirements of this part of IEC 62040 as a
stand-alone prodt€t. EMC phenomena produced by any customers' load connected to the
output of the UPS equipment shall not be taken into account.

Special installation environments are not covered, nor are fault conditions of UPS taken into
account.

This part of IEC 62040 does not cover d.c. supplied electronic ballast or UPS based on rotating
machines.

This part of IEC 62040 states:

— EMC requirements;
— test methods;

— minimum performance levels.
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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 60050-161:1990, International Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagnetic compatibility

IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) - Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems

IEC 61000-3-2:2000, Electromagnetic compatibility (EMC) — Part 3- 2@.‘&mts — Limits for
harmonic current emissions (equipment input current <16 A per phas 6

IEC 61000-4-1:2000, Electromagnetic compatibility (EMC) 0&a?4 1: Testing anq\measure—
ment techniques — Overview of IEC 61000-4 series

IEC 61000-4-2:1995, Electromagnetic com |€j; (M - P(}Oiz Testing and
measurement techniques — Electrostatic dis e |mm test

IEC 61000-4-3:2002, Electroma e@ mp (Iity (EM Qgért 4-3: Testing and measure-

ment techniques — Radiated, rad freque Iectrom@ tic field immunity test

IEC 61000-4-4:2004, ‘%Igrom ¥C CQ ility (EMC) - Part 4-4. Testing and
measurement tec{?ques — Ele aI fast tralsient/burst immunity test

IEC 6100 1995, Electrom\a;g@ compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques — Surge n‘nTu

IEC 61000-4-6:20 ﬁromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques munity to conducted disturbances induced by radio-frequency fields

IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measure-
ment techniques — Power frequency magnetic field immunity test

IEC 62040-3:1999, Uninterruptible power systems (UPS) — Part 3: Method of specifying the
performance and test requirements

CISPR 16-1-1:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

CISPR 22:2005, Information technology equipment — Radio disturbance characteristics — Limits
and methods of measurement
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161 related to
EMC and to relevant phenomena apply, together with the following.

3.1
port
particular interface of the UPS with the external electromagnetic environment (see Figure 1)

3.2

enclosure port
physical boundary of the UPS through which electromagnetic fields may radiate or impinge

e©
Enclosure port 06

AC input power port AQ/tput power port
S 8888850088800 0s0ss8sssbnss 6“. --Oii.l.-“Q-*.

UPS

PR, Signal/controld
XA ¢ ¢
Earth port : 6@ . 6 6"
""""""""""""" -( -@-% O\ ? . Q%C power port (battery)

X Q
Y ‘
o < 0-0\1 N
0(\ ‘\F&Q — Examples of ports
4 Environment A\

The following ex@o@s of environment cover the majority of UPS installations.

a) First environment: environment that includes residential, commercial and light industrial
premises directly connected without intermediate transformers to a public low-voltage
mains supply.

b) Second environment: environment that includes all commercial, light industry and industrial
establishments other than those directly connected to a low-voltage mains that supplies
buildings used for residential purposes.

5 UPS Categories

5.1 UPS of category C1

This category includes UPS intended for use without any restriction in the first environment.
Such UPS are suitable for use in residential establishments.

Category C1 UPS shall meet the category C1 UPS emission limits and withstand the immunity
requirements of Table 5.
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5.2 UPS of category C2

This category includes UPS with an output current not exceeding 16 A and intended for use
without any restriction in the second environment. Such UPS may also be used in the first
environment when connected:

— through industrial plugs and sockets or

— through national plugs and sockets or

— permanently.

Category C2 UPS shall meet the category C2 UPS emission limits and withstand the immunity
requirements of Table 6.

The following wording shall be included in the instructions for use.

%ﬂ, this product may

WARNING: This is a category C2 UPS product. In a residential env@u
cause radio interference, in which case the user may be requir?@ e additional measures.

5.3 UPS of category C3 Q\> Q\l\

This category includes UPS with an output curre eedin%lﬁ A an i@ ed for use in the
second environment. Such UPS are suitab r use &o ercial industrial installations
having a minimum boundary of 30 m from@ uildj ass& s first environment.

requirements of Table 6.

’&10\ ¥ @\»@ :
The following woﬁng all be ;Q\ edint tructions for use.

Category C3 UPS shall meet ca\eg@y (}{@&S em%@%its and withstand the immunity

WARNING is Is a product@ommercial and industrial application in the second
environm — installation re\tri ns or additional measures may be needed to prevent

disturbances.

\
5.4 UPS of ca@ngé

This category includes UPS intended for use in complex environments and subject to an
agreement between supplier and customer regarding applicable emission and immunity levels.

The UPS of category C4 is not limited by current ratings.

5.5 Categories and environment

If the environment has been determined as the first environment, UPS of category C1 or C2
should be used.

If the environment has been determined as the second environment, UPS of category C2 or C3
should be used.

If the environment is not covered exclusively either by the first or second environment, UPS of
category C4 should be used.
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6 Emission

6.1 General

Disturbances in the frequency range from 0 Hz to 1,0 GHz are covered.

The emission requirements have been selected so as to ensure that disturbances generated by
UPS operating normally do not reach a level which could prevent other apparatus from
operating as intended.

NOTE 1 The limits in this part of IEC 62040 may not, however, fully provide protection against interference
to radio and television reception when the UPS is used closer than 10 m to the receiving antenna for category
C1 or C2 UPS and 30 m for category C3 UPS.

NOTE 2 In special cases, for instance, when highly susceptible apparatus is being used in proximity, additional
mitigation measures may have to be employed to reduce the electromagnetic em's@ further below the
specified levels. é

6.2 General requirements Q
W N

UPS shall comply with the emission limits of 5.3 to 5.4. (Q

The tests shall be made with the UPS in the fo@\ﬁﬂ\&oé?gti@s:

— rated input voltage; 66@ C)
— normal and stored energy mo% @operal'gk 60\
enc

— linear load that results ingthe highest inserfer

The objective of 5.4 ig\tOQefin @I an
part of IEC 62040{in relation lé\ee
other appar% fop example, radioqeéjvers.

These emission limits ‘rkpr%ent essential electromagnetic compatibility
requirements.

Test requiremerﬁu are specified for each port considered. Refer to Annex A for test
methodology.

6.3 General measurement conditions
6.3.1 General

The measurements shall be made in the operating mode producing the largest emission in the
frequency band being investigated consistent with normal applications. UPS operating modes
(normal mode and stored energy mode) shall be investigated.

An attempt should be made to maximise the emission by varying the test set-up configuration
of the test sample.
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For UPS with additional mains terminals (ports) for the connection of separate supplies for
static by-pass and/or maintenance by-pass circuits, these terminals (ports) shall, wherever
possible, be temporarily connected to the normal a.c. input port supply. Conducted emission
tests in 5.3 shall include measurement of these additional circuits.

If the UPS is part of a system or can be connected to auxiliary accessories, then the UPS shall
be tested while connected to the minimum configuration of auxiliary accessories necessary to
exercise the ports, or be terminated in an equivalent impedance.

UPS a.c. outputs shall be loaded with a linear load capable of operating the unit under test for
any load condition within its output rating.

The configuration and mode of operation during measurement shall be precisely noted in the
test report. Refer to Annex A for test set-up and measurement criteria. r in situ testing,
see Annex E. The tests shall be carried out within the specific operating é)nment range for
the UPS and at its rated supply voltage, unless otherwise indicated. 6

6.3.2 Documentation for the purchaser/user 0\ Q

a) The purchaser/user shall be informed if speci me@ures have to b kg to achieve
compliance, for example, the use of shielded cial c@les Any r ion on the length
of the a.c. output cables shall also be indj

b) Notwithstanding that the scope of the &hall @Iy with any local regulation,
documentation shall be availab t e rch er/us n request. A list of auxiliary
accessories, together with t |ng W ISSIOI’I requirements, shall be

made available. \
O ’\
6.3.3 Applic \‘lty‘\ O
Measureme(Q\a made on the ra.@’& ports of the UPS.
6.4 Conducted emlssqr’&

6.4.1 Limits o r@g terminal interference voltage

The UPS shall not exceed the limits of either Tables 1 or 2 according to the category of UPS
and the rated output current under test.

The UPS shall meet both the average and quasi-peak limit when using, respectively, an
average detector receiver and a quasi-peak detector receiver, and measured in accordance
with the methods described in Clause A.6.

If the average limit is met when using a quasi-peak detector receiver, the test unit shall be
deemed to meet both limits, and measurement with the average detector receiver is unnecessary.

If the reading on the measuring receiver shows fluctuations close to the limit, the reading shall
be observed for at least 15 s at each measurement frequency; the highest reading shall be
recorded, with the exception of any brief isolated high reading, which shall be ignored.
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a) UPS of category C1 and C2

Table 1 — Limits of mains terminal interference voltage frequency range
0,15 MHz to 30 MHz for category C1 UPS and category C2 UPS equipment

Frequency Limits
range dB(uVv)
MHz Category C1 UPS Category C2 UPS
Quasi-peak Average Quasi-peak Average
0,15 to 0,50 66 to 56° 56 to 46° 79 66
0,50 to 5° 56 46 73 60
5 to 30 60 50 73 60
& The limit decreases linearly with the logarithm of the frequency. 6
b L .
The lower limit shall apply at the transition frequency. C.e
=4

b) UPS of category C3 \)‘ Q Q\ls

Table 2 — Limits of mains terminal int rence valtage freq\p&ange
0,15 MHz to 30 MHz for Cﬁtiﬂny C\U eqU|p

UPS rated output current Frequency r@bv GOlelts
N S N
A P K y @as) peak Average
N\ 0,15 to & 50° 90
AN
>16 — 100 0@\ 5,0° 86 76
.r\‘\ A 5,0 to@ﬂ,"& 90 to 70° 80 to 60°
o 9, 15&})&5&’ 130 120
>100 \‘ 0\50 to 5,0 125 115
’*0‘) 5,0 to 30,0 115 105

AJ
The limits decre@)}lﬁearly with the logarithm of the frequency.

The lower limit shall apply at the transition frequency.

6.4.2 Limits of a.c. output interference voltage

The limits in Tables 1 and 2 apply.

An allowance of +14 dB is permitted for conducted disturbances at the output of the UPS as
specified in Tables 1 and 2, except for C3 greater that 100 A where no increase is allowed.

These limits only apply to UPS where the output cable, as declared by the manufacturer, in his
users’ instructions, can exceed 10 m in length.

The values shall be measured using a voltage probe in accordance with A.2.3.

6.4.3 Limits of signal and telecommunication ports

For ports intended for connection to the public switched telecommunication network (PSTN),
the test methods and limits of CISPR 22 apply (see also Annex C).
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6.4.4 Limits of d.c. ports

The d.c. port is deemed an internal part of the UPS and, as such, is not subject to limits of
conducted interference. The effect of conducted interference on the d.c. port may, however,
cause radiated interference, but no further tests are required, provided that the UPS, in both
normal and in stored energy modes of operation and when set-up as described in this clause,
complies with the radiated requirements according to 6.5.

Where a UPS is provided with terminals for the connection of an external d.c. source, this port
shall be included in the test set-up and tested as shown below.

For table-top UPS, the battery and its enclosure shall be installed in a position permitted by the
manufacturer's instructions. For floor-standing UPS, the external d.c. source and its enclosure
shall be positioned 0,8 m from the UPS and wired in accordance with the manufacturer's
instructions. For large UPS, where the d.c. source will be installed at a di t?e from the UPS,
the port shall be wired in accordance with the manufacturer's instructi d a test battery or
power supply shall be fitted to the d.c. source end of the cables@ able measurement in

stored energy mode.
\ Q¢

If the rated input current and voltage are Withi&t(e) cop O@C 610%@, the limits and test

methodology therein shall apply. 6& {b-

6.5 Radiated emissions < 86 O\ 60\()

6.5.1 Electromagneticéigld \ ,\ ‘Q

The UPS shall meet ‘t%e limit able Mreading on the measuring receiver shows
shall

fluctuations cﬁ to the limity the geadin be observed for at least 15s at each

measuremeﬁ egdency; the high ‘\ ding shall be recorded, with the exception of any brief
isolated ading, which shall@ ignored.

No limits apply for rad@e ission below 30 MHz.

Measurements mghods and informative limits for study are given in Annex B.

6.4.5 Low-frequency emissions — Input current har@nics

Table 3 — Limits of radiated emission in the frequency range 30 MHz to 1 000 MHz

Frequency range

Quasi-peak limits

dB(uVv/m)
MHz Category C1 UPS Category C2 UPS Category C3 UPS
30 to 230 30 40 50
230 to 1 000 37 47 60

The lower limit shall apply at the transition frequency.

NOTE 1 The test distance is 10 m. If the emission measurement at 10 m cannot be made because of high ambient
noise levels or for other reasons, measurement may be made at a closer distance, for example, 3 m (see
CISPR 22, 10.3.1, note).

NOTE 2 Additional provisions may be required for cases where interference occurs.
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6.5.2 Magnetic field
No limits apply for magnetic emissions. Refer to Annex B for measurement methods and

informative limits.

7 Immunity

7.1 General

Immunity requirements in the frequency range 0 Hz to 1 GHz only are covered.

These test requirements represent essential electromagnetic compatibility immunity require-
ments. Test requirements are specified for each port considered.

The levels given in this clause do not cover extreme cases, which may @’r In any location but
with an extremely low probability of occurrence. For such cases, § veIs may be required.
a

NOTE In special cases, situations will arise where the level of disturba exceed the levels sRdcified in this
part of IEC 62040, for example, where a hand-held transmitter. ed in proximity of . In these

instances, special mitigation measures may have to be employg (Q

7.2 General requirements and perform cnten@&
The equipment shall, as a minim pIy with«the u@\ﬁyg limits of 7.3 to 7.6. The
performance criteria adequate for are g@ in TabI
?b@&— Perf\mancew&a for immunity tests
\) A\
\ A \\ Crlterlo A Criterion B
Output charac@ics Voltag \@}(ed to vary only within Voltage permitted to vary within the
0 the st% tate characteristics inverse time characteristics applicable
ppNcabt€ (€100 m sec limits in (<100 m sec limits in Figures 1, 2 or 3 of
igures 1, 2 or 3 of IEC 62040-3) IEC 62040-3)
£,

External and internal V Change only during test Change only during test
indications and met
Control signals to external No change Change only temporarily in consistency
devices with the actual UPS mode of operation
Mode of operation No change Change only temporarily

The tests shall be made with the UPS in the following conditions:

— rated input voltage;
— normal mode of operation;

— linear load at rated active output power or at light load according to IEC 62040-3.

The UPS shall be specified with the proper level in case of different levels of performance
criteria.

Refer to Annex D for test methodology.
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Conditions
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Basic immunity requirements — High-frequency disturbances

In Tables 5 and 6, the minimum immunity requirements for high-frequency disturbance tests,
and acceptance criteria are stated. The acceptance criteria are detailed in Table 4.

7.3.2

Equipment of category C1

The levels in Table 5 shall be applied to UPS of category C1. If a UPS is designed to have
immunity according to Table 5, it shall include a written warning in the catalogue or on the
equipment which indicates that it is not intended to be used in an industrial environment.

Table 5 — Minimum immunity requirements for UPS intended for UPS of category C1

Port

Phenomenon

Basic standard
for test method

S
@
QO

Performance
(acceptance)
criterion

Enclosure port

ESD

ékvb)

or 8 kV AD

>i‘f CD impC}s‘s®(O

Radio-frequency electro

Q\‘
IEC 61000-4-2
AR
N \

80 taJ;OOM/IHZ
*

common mode®

80 % AM (1 kHz)

magnetic field, ampli% IEC 61000:4-3 A
modulated. ‘ 0 % AM (1 kH
A} O O) - ( a2l
Fast tra%ient-burst IEC 610?0-4 1 kV/5 kHz? B
A ) N
Skrg®) \.
p\ o)
* 1,2/50 us, C 61000-4-5 " B
AC input and o Nt 2 kv
power ports 8/20 us AN\ \'
0 “ \b 0,15 to 80 MHz
Condu tﬁjxdio- requency
IEC 61000-4-6 3V A
c mode®
N\ 80 % AM (1 kHz)
¥ 1 kV/5 kHz
DC power port Fast transient-burst® IEC 61000-4-4 B
Capacitive clamp
1 kV/5 kHz
Fast transient-burst® IEC 61000-4-4 B
Capacitive clamp
Signal and control
0,15 to 80 MHz
ports d d radiof
Conducted radio-frequency IEC 61000-4-6 3v A

CD = contact discharge AD = air discharge AM = amplitude modulation

a

Coupling line to line.

Coupling line to earth.

Light-load test condition is acceptable for power ports rated for current > 63A.

Power ports with current rating < 100 A: direct coupling using the coupling and decoupling network. Power
ports with current rating > 100 A: direct coupling or capacitive clamp without decoupling network. If the
capacitive clamp is used, the test level shall be 2 kV/5 kHz.

Applicable only to ports or interfaces with cables whose total length according to the manufacturer's functional
specification may exceed 3 m.
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Equipment of category C2 and C3

The levels in Table 6 shall be applied to UPS, which are intended to be used in the second
environment.

Table 6 — Minimum immunity requirements for UPS
of category C2 and C3

Enclosure port

Basic standard for Performance
Port Phenomenon Level (acceptance)
test method S
criterion
4 kv CD
ESD IEC 61000-4-2 B
or 8 kV AD

Radio-frequency

80 to 1 000 MH
electromagnetic 6

field, amplitude IEC 61000-4-3 10 V/Im A
modulated 80 kHz)
Fast transient- a
burst IEC 61000-4-4 (\\\'& kys kHz B(\V\
Surge® N |1k N M
. IEC 6 Q5 0 B
AC input and output power 1,2/50 us, 8/20 us }2 kv (-»
ports N N\
E}‘ 0, 80 MHz
Conducted radi ’ %@“ @‘0'
frequency c % IEC{lOOO- - A
mode®
( Q) (\6 80 % AM (1 kHz)

DC power port

b 2 kV/5 kHz
\ qrstttransm‘ IE ‘. 4 - B

2 kVI5 kHz
IEC 61000-4-4 B
Capacitive clamp

\ Capacitive clamp
\
Fast transi nt\
burst® (&\

S
o™

_ { IEC 61000-4-5 1kv@© O B
Signal and control ports ‘\‘ 27150 us, 8/20 us
Q) _ 0,15 to 80 MHz
G Conducted radio-
frequency common | IEC 61000-4-6 10V A

mode®

80 % AM (1 kHz)

CD = contact discharge AD = air discharge AM = amplitude modulation

a

Power ports with current rating <100 A: direct coupling using the coupling and decoupling network. Power ports
with current rating >100 A: direct coupling or capacitive clamp without decoupling network. If the capacitive
clamp is used, test level shall be 4 kV/5 kHz.

Light-load test condition is applicable for power ports rated for current > 63 A.
Coupling line to line.
Coupling line to earth.

Applicable only to ports or interfaces with cables whose total length according to the manufacturer's functional
specification may exceed 3 m.

Applicable only to ports with cables whose total length according to the manufacturer's functional specification
may exceed 30 m. In the case of shielded cable, a direct coupling to the shield is applied. This immunity
requirement does not apply to fieldbus or other signal interfaces where the use of surge protection devices is not
practical for technical reasons. The test is not required where normal functioning cannot be achieved because of
the impact of the coupling/decoupling network on the equipment under test (EUT).
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7.4 Immunity to low-frequency signals
The UPS in operation shall withstand the low-frequency conducted disturbances and signalling

in the mains for mains compatibility as specified in IEC 61000-2-2 and as detailed in Annex D
(see Clause D.6).

Compliance is checked by simulating the above conditions, and the UPS shall continue to
operate without degradation of the specified performances. Criterion: A.

7.5 Immunity to power-frequency magnetic field
The UPS in operation shall withstand disturbances induced by power-frequency magnetic fields

as specified in IEC 61000-4-8: level 2 (10 A/m) for category C1 ; level 3 (30 A/m) for category
C2 and C3.

Compliance is checked by simulating the above conditions, and thgﬁ‘s shall continue to
operate without degradation of the specified performances. Criteri@@

7.6 Immunity to voltage dips, short interruptions a \bitage variations \l‘
This feature relates to one of the main objectlvesd\Q\JPS aépecmed vC@ZMO—S.
\ \
66'& 5O o
C° % S)
N O

S
(O oo N ©



PS:

| EC 62040-2/2018

— 16 —

Annex A
(normative)

Electromagnetic emission —
Test methods

A.1 General

The purpose of these tests is to measure the levels of electromagnetic emission produced by
the UPS and propagated by conduction and radiation.

This Annex mainly concerns continuous electromagnetic emissions. 66
Due to the range of physical size and power ratings, the Qturer may cho the most
appropriate test site and configuration that is best to phy@ ccommodate theéé

In some cases, for example, for multi-module syﬁ the y soluti 'ﬂ& a site-installed
evaluation. Therefore, the following test set& dm % prowd s far as possible, the

general criteria to cater for most UPS. 6 {b'
2 c\G

A.2 Measuring equment‘ O‘

A.2.1  Measuring |8ét9men so\r N

Receivers wi qﬁ%& peak detect i\'d with average detectors shall be in accordance with
CISPR 1 of standards, f \

NOTE Measuring instruments rbother detector characteristics may be used provided the measurement of the
disturbance values can \% ed to be the same. Attention is drawn to the convenience of using a
panoramic receiver or Qc um analyser, particularly if the working frequency of the equipment under
test changes apprec@ ng the work cycle.

A.2.2 Artificial mains network (AMN)

Measurement of the mains terminal disturbance voltage shall be made using an artificial mains
network consisting of 50 Q2/50 uH network as specified in section 4 of CISPR 16-1-2.

The artificial network is required to provide a defined impedance at radiofrequency across the
mains supply at the point of measurement and also to provide for isolation of the equipment
under test from ambient noise on the power lines.

A.2.3 Voltage probe

The voltage probe, in accordance with the requirements of Clause 12 of CISPR 16-1-2, and
shown in Figure A.1 shall be used where specified for UPS outputs, and when the artificial
mains network cannot be used due to the current rating of the input of the UPS. The probe is
connected sequentially between each line and the reference earth chosen (metal plate, metal
tube).
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The probe mainly consists of a blocking capacitor and a resistor so that the total resistance
between the line and earth is at least 1 500 Q. The effect on the accuracy of measurement of
the capacitor or any other device which may be used to protect the measuring receiver against
dangerous currents shall be either less than 1 dB or allowed for in calibration.

The ground connector of the probe is to be connected to reference ground with low impedance.
The length of this connection shall be not less than 1/10th of the wavelength of the maximum
measurement frequency (>1 m at 30 MHz). In addition, for frequencies below 3 MHz, the length
of this connection shall not exceed 10 m.

A.2.4 Antennas

The test shall be carried out in accordance with the requirements of Clause 15 of CISPR 16-1-2.

RO @
A.3 Test unit configuration 0

operated in a manner consistent with typical applications\nterface cables/I vices shall
be connected to at least one of each type of int f the UPSG here practical,
each cable shall be terminated in a device typl?laj ctua\ ég

A.3.1 Where not specified herein, the UPS shall beQE@(Ygured installed \éﬂged and

Where there are multiple interfac @s of th&sam %’9 addltlonal interconnecting
cables/loads/devices may have @g epending upon the results of

add to the
preliminary tests. 8‘ Q%
The number of addltlkianablesg’%uld t@‘@d to the condition in which the addition of

another cable dq affect@e emissio vel by more than 2 dB. The rationale for the
selection of th\c figuration and IWQ of ports shall be included in the test report.

A.3.2 Ichonnectlng cab, \sh Id be of the type and length specified in the individual
equipment requiremen ﬂ e length can be varied, the length shall be selected to produce
maximum emlssmn é

A.3.3 If shielded or special cables are used during the tests to achieve compliance, then a
note shall be included in the instruction manual advising of the need to use such cables.

A.3.4 Excess lengths of cables shall be bundled at the approximate centre of the cable, with
the bundles 0,3 m to 0,4 m in length. If it is impractical to do so because of cable bulk or
stiffness, or because the testing is being made at a user installation, the disposition of the
excess cable shall be precisely noted in the test report.

A.3.5 Any set of results shall be accompanied by a complete description of the cable and
equipment orientation so that results can be repeated. If there are conditions of use, those
conditions shall be specified and documented, for example, cable length, cable type, shielding
and grounding. These conditions shall be included in the instruction manual.
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A.3.6 When equipment which interacts with other equipment to form a system is being
evaluated, then the evaluation may be carried out using either additional equipment to
represent the total system or with the use of simulators. Using either method, care shall be
taken to ensure that the equipment under test is evaluated with the effects of the rest of the
system, or simulators satisfying the ambient noise conditions specified in A.6.5. Any simulator
used in lieu of an actual device shall properly represent the electrical and, in some cases, the
mechanical characteristics of the interface, especially with respect to r.f. signals and
impedances as well as cable configuration and types.

NOTE This procedure is required to permit the evaluation of equipment which will be combined with other
equipment from different manufacturers to form a system.

A.3.7 For UPS whose battery is external to the unit, the battery shall, where possible, be
included in the test set-up and installed in accordance with the manufacturer’s instructions.

Where this is not possible, or the battery including its housing is supplieé% others, then this
shall be noted in the test report. 06

A.3.8 AC outputs shall be loaded with resistive devices dQ capable of adjystment to
obtain the required levels of active power loading for the der test.

A.3.9 The test unit situation relative to the grmgy ane s@l be eq '\@&90 that occurring
in use, i.e. a floor-standing UPS is place gro \&p ne or an isolating floor (for
example, wood) close to a ground plane, tableﬁ& Si p@ped on a non-metallic table.
The power and signal cables shall@ nted, with spe@\éj e ground plane in a manner
equivalent to actual use. The gI‘OL(d ne m ﬁe of met%

NOTE Specific ground plane éﬂuirements are ,g\/en in 3 f&r terminal voltage measurements and in A.9.1
for field strength measurerrﬂlté O\'

A.4 Deterr\irﬁ}ion of max mg&\gmission configuration(s)

Initial testhrg shall identify t&eﬂe&ncy that has the highest emission relative to the limit while
operating the UPS in typj modes of operation and cable positions in a test set-up which is
representative of typi tem configurations.

G

The identification of the frequency of the highest emission with respect to the limit shall be
found by investigating emissions at a number of significant frequencies as detailed, to give
confidence that the probable frequency of maximum emission has been found, and that the
associated cable, UPS configurations and mode of operation are identified.

For initial testing, the UPS shall be set up in accordance with Figures A.3 to A.10. The
distances between the UPS and peripherals are set according to the figures, and only the
cables are to be manipulated in order to find the maximum.

For table-top systems during this process, cables should be manipulated within the range of
typical configurations. For floor-standing equipment, the cables should be located in the same
manner as the user would install them and no further manipulation has to be made. If the
manner of cable installation is not known, or if it changes with each installation, cables for
floor-standing equipment shall be manipulated to the extent practical to produce the maximum
level of emissions.
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Final measurements shall be conducted as in Clauses A.6, A.7 and A.8 for terminal
interference voltage and interference field strength measurements, respectively.

A.5 Operation of the equipment under test

The UPS shall be operated at the rated (nominal) operating voltage and typical load conditions
for which it is designed. Loads may be actual or simulated. The test programme or other
means of exercising UPS should ensure that various parts of the system are exercised in a
manner that permits detection of all system emissions, in any mode of operation of the UPS.

A.6 Method of measurement of mains terminal interference voltage

A.6.1 Measuring receivers 6

Measurements shall be carried out using the quasi-peak and e detector receivers

described in A.2.1. Q
N N
An artificial mains network as described in A. 2( @“ Kee 0(0

A.6.2 Artificial mains network (AMN)

Connection of the test unit to the artlfl(%@ﬂ ns net IS reqq’n -‘and the test unit is located
so that the distance between the dary the test_u d the closest surface of the
artificial mains network is 0,8 m. ‘ ;\ Q

Where a mains ermngE(QS is ’\Swed by a‘nufacturer, this shall be 1 m long or if in
excess of 1 m, th Sss calg\ folded and forth as far as possible so as to form a
bundle not ex e’d%wg 0,4 m in length. \

Where a Qins cable is sp l\%the manufacturer's installation instructions, a 1 m length of
the type specified shall b, {n cted between the test unit and the artificial mains network.

The test unit shaQQQanged and connected with cables terminated in accordance with the
manufacturer's instructions

Earth connections, where required for safety purposes, shall be connected to the reference
earth point of the network, and where not otherwise provided or specified by the manufacturer,
shall be 1 m long and run parallel to the mains connection at a distance of not more than
0,1 m.

Other earth connections (for example, for EMC purposes), either specified or supplied by the
manufacturer for connection to the same ultimate terminal as the safety earth connection, shall
also be connected to the reference earth of the network.

It may not be possible to measure at some frequencies because of conducted ambient noise
which couples from local broadcast service fields. A suitable additional radiofrequency filter
may be inserted between the artificial mains network and the mains supply, or measurements
may be performed in a shielded enclosure. The components forming the additional radio-
frequency filter should be enclosed in a metallic screen connected direct to the reference earth
of the measuring system. The requirements for the impedance of the artificial mains network
shall be satisfied, at the frequency of the measurement, with the additional radiofrequency filter
connected.
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Exception

For UPS whose power rating is beyond the normal ratings of AMNSs, it shall be
permitted to measure the mains terminal voltage by use of a voltage probe, in
accordance with CISPR 16 series of standards, and as shown in Figure A.1.

Where this is done, the mains supply current rating shall be at least the same rating as
will be the mains supply of the installed UPS, in order to match as well as possible the
site mains source impedance.

A.6.3 Ground plane

The test unit, if unearthed and non-floor-standing, shall be placed 0,4 m from a reference
ground plane consisting of a horizontal or vertical metal surface of at least 2 m >= 2 m and
shall be kept at least 0,8 m from any other metal surface or other ground plane not being part
of the test unit. If the measurement is made in a screened enclosure, the_distance of 0,4 m

may be referred to one of the walls of the enclosure. 66

Floor-standing test units are subject to the same provisions, Wlt exceptlon that they shall
be placed on a floor, the point(s) of contact being consistent rmal use. The {gor may be
of metal but shall not make metallic contact with the flo ports of the test . A metal
floor may replace the reference ground plane. The erenge ground plane e end at least
0,5 m beyond the boundaries of the test unit an mlnnem dmens@ f2m > 2

m.

The reference earth point of the ag I mai ne@ork S@\%e connected to the reference

ground plane with a conductor a p@ ible, h % ngth to width ratio of less than
3:1, or be bolted to referencigro d- plax %

O .
A.6.4 Equment s&t up fOK\Q}ﬁcte ssion measurements

The UPS sfg&l\p onfigured and ed in accordance with the requirements of Clause A.3
and set ccordance W|th es A.3 to A.8 for table-top equipment and floor-standing

equipment.

.

Table-top UPS sha ﬁaced upon a non-metallic table 0,8 m above the horizontal ground
plane (see A.6. 3) 0 4 m from a vertical ground plane which is connected to the horizontal
ground plane.

Equipment designed for both table-top or floor operation shall be tested only in the table-top
configuration, unless the typical installation is floor-standing, when the respective configuration
is used.

Equipment designed for wall-mounted operation shall be tested as table-top UPS. The
orientation of the equipment shall be consistent with that of normal operation.

A mains port is connected, via its mains cord, to an AMN, unless being tested in accordance
with the exception of A.6.2 at a test site or in situ. An a.c. output port is connected to a load
bank. A signal port is connected, via its signhal cable, to an impedance stabilisation network
(ISN) when intended for connection to an external signal line in practice.
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A.6.5 Conducted emission measurement

As described in Clause A.4, the one UPS configuration, the one cable configuration and mode
of operation which produce the highest emission relative to the limit are found.

Use this configuration to measure and record data. Of those emissions, no greater than 20 dB
below the limit, record at least the six highest emission frequencies relative to the limit from the
current-carrying mains ports and telecommunications ports of the UPS. The specific conductor
for each emission shall be identified.

The emission from a signal port shall, when so specified, be measured as current instead of
voltage by means of a current probe, in accordance with section 5 of CISPR 16-1-2.

A.7 Method of measurement at a.c. output ports (where applica@e)

The a.c. output port shall be connected to a resistive load ban cd)the a.c. output active
power shall be increased slowly from zero to the maximum rat ue to determine worst-case
disturbance voltage. P\ﬁ

The load should be purely resistive to avoid Cm of asuremerom non-sinusoidal
waveforms.

The output voltage for which the %ﬁ?@nce is m murgﬁaﬁ?'be measured by a voltage
SPR

probe with a characteristic outlme{ series of rds and shown in Figure A.1.

The disturbance voltage q not exﬁ'eed the i f?4 2 when measured at the UPS output
terminals to the load e%g ent

The effect @cﬁacy of measur, ’%t of the voltage probe capacitor or other device which
may be to protect the «m ing receiver against dangerous currents shall be either
<ldBort t allowed for in (aﬁbra on.

The typical conne ? ethod is shown in Figure A.5 for connection of the voltage probe. The
connection Iengt all be limited, where practicable, to 2 m in length or additional loss
adjustment shall be taken into account.

The probe shall measure each output terminal to reference earth and results recorded.

Where practical, the load shall be positioned 0,8 m from floor-standing UPS or 0,1 m from
table-top UPS under test with a load cable length of 1 m.

If the UPS mains input is connected via an artificial mains network (AMN), this shall remain in
circuit in order to maintain the defined impedance of the supply.

A.8 Method of measurement of radiated emission

A.8.1 General

Measurements shall be conducted with a quasi-peak detector receiver in the frequency range
of 30 MHz to 1 000 MHz.
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Measurements of the radiated field shall be made at a distance measured from the boundary of
the test unit. The boundary is defined by an imaginary straight line periphery describing a
simple geometric configuration encompassing the test unit. All UPS inter-system cables and
the UPS shall be included within this boundary.

The specific measurement distances for category C2 UPS and category C1 UPS are given in
6.5.1.

A.8.2 Measuring receivers

The measuring receivers shall be in accordance with the requirements of CISPR 16-1-1.

A.8.3 Antennas

The test shall be carried out in accordance with the requirements of CISPR @%3

A.9 Measurement site Q

A9.1 Test site \0 Q (Q
The test shall be carried out in accordance With{u&eqwre{e® of CISI@Q 1-5.

A.9.2  Alternative test sites 66 6 0\(){&'

In some cases, it may be necﬁssary duct at sites that do not have all the
characteristics described A.9.1. EV|de ce sh obtamed that the errors due to such
alternative sites do 6 alld res tamed Figure A.2 is an example of an

alternative site. Aﬁrou plane@ atlsfyl he requirements of A.9.1 is another example.

Q\l~

A.10 E(@g}nent set-up for I@%’[ed emission tests
A.10.1 General A‘

The UPS shall b(}onﬂgured and operated in accordance with the requirements of A.6.4, and
set up in accordance with Figure A.9 for table-top equipment and Figure A.10 for floor-standing
equipment.

Table-top UPS shall be placed upon a non-metallic table 0,8 m above the horizontal ground
plane of the radiated emission test site.

Floor-standing UPS shall be placed directly on the ground plane, the point(s) of contact being
consistent with normal use, but separated from metallic contact with the ground plane by up to
12 mm of insulation.

Equipment designed for both table-top and floor-standing operation shall be tested only in the
table-top configuration unless the typical installation is floor-standing, when the respective
configuration is used.

Equipment designed for wall-mounted operation shall be tested as table-top UPS. The
orientation of the equipment shall be consistent with that of normal operation.
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A.10.2 Radiated emission measurement
As described in Clause A.4, the one UPS configuration, the one cable configuration and mode

of operation which produce the highest emission relative to the limit are found. This
configuration is used to measure and record data.

Variations in aerial heights, aerial polarisation and UPS azimuth shall be explored while the
frequency spectrum is monitored to produce the highest emission relative to the limit.

Of those emissions no greater than 20 dB below the limit, record at least the six highest
emission frequencies relative to the limit. Record the antenna polarisation for each reported
emission.

A.10.3 Measurement in the presence of high ambient signals

The test shall be carried out in accordance with the requirements of 10%@(:ISPR 22.
A.11 Measurement of radiated magnetic disturban@ Q

Refer to Annex B.
) O
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Mains supply or UPS output

C —— Xc<15000Q

(1500 -R) Q

X1>R'

1500

note V =—
’ >
where 0\()
\Y is the disturbing voltage 6
U is the voltage at the input of the“neasunr&c atus Q
provided that X.<<1 500 Q an @QR at the frequency mea
Flgur A I’ di nce voltage measurements

mams supply or UPS output

>3 m

X
w
3

UPS

Test aerial

Surrounding boundary

There shall be no reflecting object inside the volume defined on the ground by the line corresponding to the
"surrounding boundary" and defined in height by a horizontal plane >3 m above the highest element of either
aerial or equipment under test.
See A.9.2 for applicability of the alternative test site.

Figure A.2 — Minimum alternative test site



PS: 1 EC 62040-2/2018

— 25—

Components

load measuring switch position

K /% //////////////////W

(o

\ mains measuring switch position

A
N
|' % J c B
| \ >1 500 Q < ] )
: \/F 0,001 yF S C RFI measuring receiver
I \ 1 T _L D artificial mains network (AMN)
| e u
| E  AMN to UPS power connection
111G D E H I |
I o—f 5 F  grounding strap (length/width 3:1
] HN max.)
HI
qt u =08 M (o= 0,1 M- G input power connections
A1 L
Re H UPS
II": I load
Al
J  voltage pro 66
c K refere ound

RE @winating resistor (50 if)
NOTE 1 The test ground of the RFI measurement should be securele ned to the AMN grounu?
mi te

NOTE 2 When the switch is in position A, the measurlng S nal on the AMN sh
the appropriate terminating resistor, Rg. 6

NOTE 3 For UPS and/or loads of protection Classga“he groun%éﬁfety conductoc%hould be connected to
the ground of the artificial mains network.

NOTE 4 The distance between the outp %lnals ]‘and 2 of the @g)and the load should be 0,1 m. The
connecting lines between them shall notﬁ 1m.

(O & :
| o0 - |
Figure A\B‘X:‘vet-up for surementf conducted emission for table-top units

minated with

____________________ I\
i

>15009 ::
T i
I

h

20,001 puF

P

G D E H T I

o— o

1R 2
B |'J [*=0,8 M ~= jo=0,8 M ==
A
{ D—) O
Re

L
T
Al

C . .
A-K and Rg C1 " Alternative receiver
position

Figure A.4 — Test set-up for floor-standing units
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Non-conductive table

|
'

‘q_ 0,1m —p

Rear of UPS
to be flush
with rear
of table top

0,8 m

UPS LOAD ground

B O m Noed | @ plane

Note 1 6
Note 3 Note 2 L 4 e
- S
2 S)

o < |
A 0 \M)
[ 9
b Note3 [SNG 0\0 \ e OO(Q

L) *
Bonded to 6 0,4m to%lcal

ground plane ‘ e O&erence plane,

O Referen ane
Components O

AE  Auxiliary equipmen (\
ISN Impedance bll\il)on equipment \
AMN Artificial net :‘\

NOTE 1 Interconnecting cakl&s WhICh hang closer than 0,4 m to the ground-plane should be folded back and
forth forming a bundle 0,3 n? m long, hanging approximately in the middle between ground-plane and table.
h

NOTE 2 Excess mal? ould be bundled in the centre or shortened to approximate length.
I

NOTE 3 UPS should be connected to one AMN. All AMNs and ISNs may alternatively be connected to a vertical
ground-plane or metal wall.

— AMN and ISN should be 0,8 m from the UPS and at least 0,8 m from other units and other metal planes.

— Mains cords and signal cables should be positioned for their entire lengths, as far as possible, at 0,4 m from
the vertical ground-plane.

NOTE 4 External battery assembly and I/O signal cables intended for external connection should be positioned as
for normal use (where applicable). The end of the 1/0 cables which are not connected to an AE may be
terminated if required using correct terminating impedance.

If used, the current probe shall be placed at 0,1 m from the ISN.

Figure A.5 — Test configuration for table-top equipment
(conducted emission measurement)
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Table

AE

UPS Load 06

ISN

| |
] ]
' :
|

N AMN N
\ |
| |

Verti&g nd pIQ\(@
O(\\ ﬁigure A.6 — TQ}S]C\)\ﬁfiguration for table-top equipment

(condu'a{e ission measurement) — Plan view
\\d\
oNded to wall
'Fable
N UPS
Wall of screened § AMN
oo \ \ Mains lead /
N
\ T
N
N 0,8m 0,4 m
N < >
N
\
\
S/,

Vertical ground plane or wall of screened room

Figure A.7 — Alternative test configuration for table-top equipment
(conducted emission measurement) — Plan view
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uPs |:| |:|
External

battery Load
cabinet

Note 2

o 3 Note 1 \)\
o
Note 5 \ c

Mains ® AMN 86

= yg(onded to honzorfm&l
K ound plé\' *

NOTE 1 Exceg;\ (ﬁables should be \! in the centre. If bundling is not possible, the cables should be
arranged in pentine fashion. ¢

NOTE 2 Excess mains cord sh *j b® bundled in the centre or shortened to the appropriate length.

NOTE 3 The end of the bles which are not connected to a peripheral may be terminated if required
for proper operation i’ ect terminating impedance.
e

NOTE 4 UPS andc s should be insulated (up to 12 mm) from horizontal ground-plane.
NOTE 5 The AMN can be placed on top of, or immediately beneath, the ground-plane.
NOTE 6 If used, the current probe should be placed at 0,1 m from the ISN.

NOTE 7 External battery (where applicable) should be positioned and wired as for a normal site configuration.

Figure A.8 — Test configuration for floor-standing equipment
(conducted emission measurement)
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Non-conductive table

e 0,1 m » l A

. /|

UPS Load

0,8m

oS ||| g

| ¥ 4
NOTE 1 Interconnecting cables yi\&h hang c%s‘er than 0,4 he&)und plane should be folded back and forth forming
a bundle 0,3 m to 0,4 m long, gan®wg appr ely int between ground plane and table.

NOTE 2 The end of I/0 cables WP@ are not cormected to a peripheral may be terminated if required for
proper operation usiyg c

ect terminating im% ce
NOTE 3 Mai nktions boxes shouLd b with, and bonded direct to, the ground-plane. If used, the AMN should
be installed u the ground-plane. \

NOTE 4 External battery (wher &icable) should be positioned and wired for normal site configuration.
NOTE 5 Peripherals shou laked at a distance of 0,1 m.

NOTE 6 Mains cableszu d drape to the floor and then be routed to the receptacle. No extension cords shall be used for
the connection to mains receptacle.

Figure A.9 — Test configuration for table-top equipment (radiated emission requirement)
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External UPS I:l I:I
battery

cabinet Load

Note 7

\Qg
WS b '
ST o

NOTE 1 EQ /O cables should, be%@led in the centre. If bundling is not possible, the cables should be
arranged in erpentine fashion. \

NOTE 2 Excess mains cor 3(; d be bundled in the centre or shortened to the appropriate length.
NOTE 3 The end of t cdbles which are not connected to a peripheral should be bundled in the centre
and may be terminat@ quired with correct impedance.

NOTE 4 UPS and cables should be insulated (up to 12 mm) from the ground plane.

NOTE 5 Mains junction box(es) should be flush with, and bonded direct to, the ground plane. If used, the AMN
should be installed under the ground-plane.

NOTE 6 Mains and signal cables should drape to the floor.

NOTE 7 External battery (where applicable) should be positioned and wired as for a normal installation condition.

Figure A.10 — Test configuration for floor-standing equipment
(radiated emission measurement)
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Annex B
(informative)

Electromagnetic emission limits and measurement methods
of magnetic field — H field

From 10 kHz to 30 MHz, the magnetic component of the field radiated by the test unit is
measured.

If measurements are taken in a shielded enclosure, its dimensions are such that antennas are
always located at least 1 m from each of the walls. The device under test is placed on its
grounded surface 1 m = 0,2 m from the floor. Measurements are taken at a distance D=3 m
from the most disturbance producing side of the device under test.

S
The most disturbance-producing side is defined as the one emiji %e highest signal in the
frequency band under consideration. The choice of this sgdeyand the orientgt of the
measuring antenna are made simpler by using a sp analyser. The wsurement
distance is counted from the antenna's centre of phase. (Q Q

Measurements are taken using a shmlded& génal ﬁ &wn in (99e B.1. The frame is

oriented in a vertical plane so that it recei agnehaj;eld

5
2 ¢ oV
Loop antenna \ ‘ f\ O Q%

Grounding
(\UGroundm UPS AMN braid
Measuring (|f<:1wred) »
receiver (\ A
Q) \ g > —d;  dp——fe—
1S
*\ £ -
o° :
+
g
-
A 4
D3m
d; >0,1m

Figure B.1 — Test set-up for measuring radiated disturbances

When measured by a loop antenna, the limits given in Tables B.1 and B.2 apply when
measured at a 3 m distance in accordance with Figure B.1.
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Table B.1 — UPS which has a rated output current less than, or equal to, 16 A

-32

Quasi-peak limits

Frequency range dB (LA/m)
MHz
Category C1 UPS Category C2 UPS
0,01 to 0,15 40,0 to 16,5% 52,0 to 28,5%
0,15t0 1,0 16,5t0 0 28,510 12,0
1to 30 0 to -10,5 12,0to 1,5

& Not mandatory up to 150 kHz.

NOTE

In all frequency ranges, the limit value reduces linearly with the logarithm of the frequency.

Table B.2 — UPS which has a rated output current grea%@% 16A

Frequency range

RS
o

Mz Category C1 UPS . Category CKS
0,01 to 0,15 52,0 to 28,5% (’X\ ) o 951@5}\4\),53
0,151t0 1,0 2850128\ A\ . \W85t0240

1 to 30 1&@‘5 6 Y R ('*:0" 24,0 to 13,5

a

Not mandatory up to 150 kHz.

PP\

AN

NOTE In all frequency ranges, tl? limit value red es\"nearly\wnwe logarithm of the frequency.

O S

(\\\\

o '

g‘\\
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Annex C
(informative)

Electromagnetic emission —
Limits of signal ports

The following limits apply only if the cable length exceeds 10 m, in which case the

manufacturer should specify the signal cable.

Table C.1 - Limits of signal ports

Port

Frequency range

Limits

%asic standard
e

Signal, control

0,15 MHz to 0,5 MHz

Limit decreasing linearly
with logarithm frequency

40-30 dB(xA)
quasi-peak

B O

QO

C

D

0,5 MHz to 30 MHz

30 B@A) qhasi-peak

\ ngB(ué)‘\/e

CISPR ZZQV\

&

6’ o\
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Annex D
(normative)

Electromagnetic immunity —
Test methods

D.1 General

D.1.1 Object

The purpose of these tests is to measure the degree of immunity oraUPS systems to
electromagnetic disturbances.

Due to the range of physical size and power ratings, the ma&tlj ger may choose the most
appropriate test site and configuration that is best to phygi§ally ‘accommodate PS and
where necessary within the current rating of the test equi t for currentsi(n&< s of 100 A.

) O \ @
It is preferable to carry out the immu%;p@e‘g's in a%@?atorgg@ir’onment, in which all tests

shall be performed on a metallicg@ Ianeﬂojecting};@\ t 0,5 m beyond the UPS on all
0 )

sides; however, with a minimal si 1 rg\><0 Q

Floor-standing UPS sffﬁllg\place@q a drw‘pallet 0,1 m high.

UPS intende \Qr ble-top use shaq&g\placed on a wooden table of 0,8 m height.

D.1.2 Test environment

The equipMment under test i fu\hegreferenced as UPS.

D.2 Electrost(t}@lgcharge (ESD)

The immunity to electrostatic discharges shall be tested according to IEC 61000-4-2. The ESD
test shall be applied only to such points and surfaces of the UPS which are accessible to
personnel during normal usage, as well as to a horizontal and a vertical coupling plane of 0,5 m
>~ 0,5

m.

D.3 Immunity to radiated electromagnetic (EM) fields

D.3.1 The immunity test to radiated electromagnetic fields shall be performed according to
IEC 61000-4-3. The test equipment, test facility, calibration, test set-up and procedure shall be
in accordance with the relevant clauses of IEC 61000-4-3.

D.3.2 Arrangement of wiring

The test shall be carried out in accordance with the requirements in 7.3 of IEC 61000-4-3.
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D.4 Immunity to fast transients

D.4.1 The immunity test for repetitive fast transients is required on all cables that can be
connected to the UPS, unless they are declared by the manufacturer to be shorter than 3 m.

D.4.2 The equipment shall be tested according to IEC 61000-4-4.

D.4.3 A capacitive coupling clamp, according to 6.4 of IEC 61000-4-4, shall be placed not
more than 1 m from the UPS on any incoming or outgoing cable.

D.5 Immunity to surges

The test shall be carried out in accordance with IEC 61000-4-5. 6
D.6.1 Power line harmonics and inter-harmonics Q\> Qé >

The operating UPS shall withstand the low-frequ }Qcondu d disturb @n the mains, as
specified in IEC 61000-2-2. Compliance is ch k y Si hg the o |ons below, and the
UPS shall continue to operate without de@ n ofg eC|f|e exformances

<
6,% O‘ 60‘

D.6.1.1 Single-phase equme{t 8
The test as a minimum S be pe ,édrme with ing@ sinusoidal disturbing voltage of 10 V,
at a frequency which ¥ le % from z to 360 Hz. Use can be made of a series

injection circuit v%ere e ma pplles OHz power and the amplifier delivers only the

harmonics. \<\\
D.6.1.2 Qree phase eqm{n\eng

D.6 Immunity to low-frequency signals

The test set-up an%:\@a e level for each phase is identical to the set-up for single-phase
equipment; how three-phase variable frequency generator is used (static or rotating).
The frequency is $0wly varied from 140 Hz to 360 Hz.

The test shall be performed for both rotating sequences of the disturbing three-phase signal.

If the equipment has a neutral terminal, it shall be connected and tested as in the single-phase
test, but only at a frequency close to three times the line frequency.

D.6.2 Power line unbalance (three-phase UPS systems only)

Three-phase systems shall be tested for amplitude and phase unbalance on the power line
input.

An unbalance signal can be made with a single-phase transformer or by equivalent means. The
unbalance tests are performed on one line only.
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The amplitude unbalance test is made with a 230:5 transformer typically connected for a 230V
application is as in Figure D.1. The test shall be performed both with the shown and with the

reversed connection of the primary side of the transformer.

5V
L1 VAAAS
| == 230v
L2 uPS
L3
N

Figure D.1 — Amplitude unbalance

The phase unbalance test is made with a 400:5 transformer, typicall ted for a 400 V
Qtis wn and the reversed

application as in Figure D.2. The test shall be performed both wit
connection of the primary side of the transformer. \ E

H I_N;A:\_ 230 v C e
L2 t‘(\ ~
R C@\&;@
N&&—,\—é Q‘”o
\! .
\\s \O ﬂgou’r\;{D.Z— ase unbalance

XL
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Annex E
(informative)

User installation testing

Measurements at the user's installation are generally necessary for category C4 and might
sometimes apply also for other categories (C2 and C3)

These measurements shall be made preferably at the boundary of the user's premises; if this
boundary is less than 30 m from the test unit, the measurements shall be ma@%a distance of
30 m from the test unit. 06

The number of measurements made in azimuth shall be as g & easonably praci igal, but there
shall be at least four measurements in orthogonal directions, Q&& asurements ma e direction

towards any existing equipment which may be adverse%\ff (Q

This form of compliance verification is nstallatﬁn site, since the site
characteristics affect the measurement. onal ste fand compliant UPS may be
added to the test unit W|thout|nvaI|dat|né@ I|ance tatus e measurement.



