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EMI receiver system for EMI (Electromagnetic Interference) radiation conduction or conducted emissions testing. The EMI-9KB EMI receiver is

produced by the full closure structure and strong electro-conductibility material, which has high shielding effect. Due to the new technology

for the EMI Test System, it solved the instrument self-EMI problem. The test results are according to the international format test report. The

EMI Test System EMI-9KB fully meets CISPR15:2018, CISPR16-1, GB17743, FCC, EN55015 and EN55022.

System Configurations:

1

» EMI-9KC Test System includes: EMI-9KC EMI Receiver built-in Attenuator (9K-1GHz), LISN-A Artificial Network Power (16A with RS-232
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Ll Solutions Option instruments to work with the EMI-9KC, EMI-9KB and EMI-9KA EMI receivers:
e LISUN LSP-500VARC/LSP-1KVARC Pure Sine Wave AC Power Source for EUT
« LISUN SDR-2000B Magnetic Shielding Cabinet for the EMI Receiver System
é Automotive Electronics Test » LISUN VVLA-30M Three Loop Antenna to test 9k-30MHz Radiation
Solutions « LISUN AB-CLP Absorbing Clamp to test the Home Applications & motor tools
Specification:
ﬂﬁg Household Applicances Test « Detection frequency range: 9kHz~1GHz (EMI-9KC), 9kHz~300MHz (EMI-9KB), 9kHz~30MHz (EMI-9KA)
iéi Solutions « Frequency stability: 1x107-6
« Frequency resolution: (9kHz~150kHz) 30Hz; (150kHz~30MHz) 1kHz
« Test Tolerance: £2 dB
» Measure and Detection method: PK, QP and AV
% CFL Lamp Test Solutions « Measure range from 20dBuV to 140dBuV
» Frequency scanning step length: 20Hz~2MHz

» Sweep bandwidth: 200Hz; 9kHz; 120kHz

« Connect PC via USB cable and software can run on Win7, Win8 and Win10, Winl1l
Related Standards

What is EMI receiver?

Electromagnetic Interference (EMI receiver) is electronic noise that interferes with cable signals and reduces signal integrity. EMI Receiver is

[EC International Electrotechnical usually generated by electromagnetic radiation sources such as motors and machines. EMI Receiver (Electromagnetic Interference) has two

Commission
types: conducted interference and radiated interference. Conducted interference refers to the coupling (interference) of signals on one
electrical network to another electrical network through a conductive medium. Radiated interference refers to the interference source
coupling (interference) its signal to another electrical network through space.
ISO ISO International Organization for
o Standardization How to test EMI Interference?

Electromagnetic disturbance that degrades the performance of electrical equipment or electronic device, works abnormally or fails. It can be

divided into conducted interference test and radiated interference test. LISUN EMI-9KB is an automatic EMI receiver system for EMI

(Electromagnetic Interference) radiation conduction or conducted emissions testing. It can do both conducted interference test and radiated

GB China Guo Biao interference test.

What' s the difference between EMI and EMS?

EMC (Electro Magnetic Compatibility) literally translates to “electromagnetic compatibility” . EMI (Electromagnetic Interference)

BIS Bureau of Indian Standards "Electromagnetic Interference” can be understood as attack type. There are two types of EMI, conducted interference and radiated
T interference. EMS (Electro Magnetic Susceptibility) literally translates to “electromagnetic sensitivity” , which we can understand as

]
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defensive type, which means the ease of performance degradation due to electromagnetic energy.
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EUROPEAN STANDARD EN 55015

NORME EURQOPEENNE

EUROPAISCHE NORM October 2000

ICS 33.100.10 Supersedes EN 55015:1998 + A1.19987 + AZ:1069

English version

Limits and methods of measurement of radio disturbance characteristics
of electricatl lighting and similar equipment

(CISPR 15:2000)
Limites et méthodes de mesure des Grenzwerte und Messverfahren for die
perturbations radioélectriques produites Funkstéireigenschaften von elektrischen
. par les appareils électriques d'éclairage et Beleuchtungseinrichtungen und &hnlichen
les appareils analogues Elektrogeraten
(CISPR 15:2000) : (CISPR 15:2000)

This European Standard was approved by CENELEG, on 2000-08-01. CENELEC members are bound to
comply with the CENJCENELEC Intemal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

: Up-to-date lists and bibliographical references conceming such national standards may be cblained on
i application to the Central Secretariat of lo'any CENELEC member.

This European Standard exists'in tfiree official versions (English, French, Gemman), A version in any other
language made by transiation under the responsibility of a CENELEC member into its own language and
notified to the Central Secrétariat has the same status as the official versions.

. CENELEC membéts-are the national siectratechnical committees of Austria, Belgium, Czech Republic,

Denmark, FinlandFrance, Gemmany, Greece, lceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spdin; Sweden, Switzerland and United Kingdom.
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European Committee for Electrotechnicat Standardization

Comité Européen de Normalisation Electrotechnique
Europ4isches Komitee fir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2000 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.
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Foreword

The text of document CISPR/F/303/FDIS, future edition 6 of CISPR 15, prepared by QSPRSCF,
Interference relating to household appliances, tools, lighting equipment and similar apparatus, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 55015 on

2000-08-01.

This European Standard supersedes EN 55015:1996 and its amendments A1:1897 and A2:1999.

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} 2001-05-01
— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-08-01

Annexes designated "normative” are part of the body of the standard.
. In this standard, annexes A and ZA are nommative.
Annex ZA has been addaed by CENELEC.

Endorsement notice

The text of the International Standard CISPR 15:2000 wassapproved by CENELEC as a European
Standard without any modification.

Copyright by the British Standards Institution
Thu May 24 10:06:21 2001
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LIMITS AND METHODS OF MEASUREMENT OF
RADIO DISTURBANCE CHARACTERISTICS OF ELECTRICAL LIGHTING
AND SIMILAR EQUIPMENT

1 Scope

This standard applies to the emission (radiated and conducted) of radiofrequency disturbances
from:

— ail lighting equipment with a primary function of generating and/or distributing light intended
for lllumination purposes, and Intended either for connection to the low voltage electricity
supply or for battery operation;

— the lighting part of multi-function equipment where one of the primary functions of this is
illumination;

— independent auxiliaries exclusively for use with lighting equipment;
. — UV and IR radiation equipment;
— neon advertising signs,
_ street/flood lighting intended for outdoor use;
— transport lighting {installed in buses and trains}.

Excluded from the scope of this standard are:

— lighting equipment operating in the ISM frequency pands (as defined in Resolution 83
{1979) of the ITU Radio Regulation);
— lighting equipment for aircraft and airports,;

— apparatus for which the elactromagnetic compatibility requirements in the radio-frequency
range are explicitly formulated in other JEE or CISPR standards.

NOTE Examples are:

—  buiit-In lighting devices in other sguipment,for-éxample gcale illumination or necn devices;
— photocopiers;

— slide projectors;

- lighting equipment for road véhicles.

. The frequency range covered is 8 kHz to 400 GHz.

Multi-function equipment which is subjected simultaneously to different clauses of this standard
and/or other standards shall meet the provisions of each clause/standard with the relevant
functions in operation.

The fimits in this standard have been determined on a probabilistic basis to keep the
suppression of disturbances within economicafly reasonable limits while still achieving an
adequate level of radio protection and electromagnetic compatibility. In exceptional cases,
additional provisions may be required.
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of {EC
and 1SO maintain registers of currently valid International Standards.

IEC 60050{161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161
Electromagnetic compatibility

IEC 60155:1993, Glow-starters for fluorescent lamps
(EC 60598: Luminaires

. CISPR 14:1997, Industrial, scientific and medical (ISM) radio-frequengy equipment -
Electromagnetic disturbance characteristics — Limits and methods of measurement

CISPR 16-1:1999, Specification for radio disturbance and Immunity(meaSuring apparatus and
methods — Part 1: Radio disturbance and immunity measuring apparatus

3 Definitions

For the purpose of this International Standard, the‘definitions contained in IEC 60050(161)
apply.

Continuous disturbance may be either breadband, for instance caused by the switching
operations or by unstable gas-discharges iq the lamp electrode region, or may be narrowband,
for instance caused by electronic contral_devices operating at dedicated frequencies.

NOTE Instead of the concept of "broadband” and *nerrowband”, a distinction is made in this standard between two
related kinds of disturbance, defined by the type of the applied detector. For this purpose, |imits have been defined

with respect to the meesurement with the quasi-peak detector and with the average datector. By using this
approach, a combinatlon of broadband“and narrowband disturbances can also be assessed.

. 4 Limits

4.1 Froquency ranges

In 4.2, 4.3 and 4.4, limits are given as a function of fraquency range. No measurements need
to be performed at frequencies where no limits are specified.

NOTE The World Administrative Radiocommunications Conference (WARC) has In 1979 reduced the lower
frequency limit in reglon 1 to 148.5 kHz; for applications falling within the scope of this standard, tests at 150 kHz
are considerad adequate, since 148,5 kHz falis within the receiver bandwidth.
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4.2 Insertion loss

The minimum vaiues of the insertion loss for the frequency range 150 kHz to 1 605 kHz are
given in table 1.

Table 1 = Minimum values of insertlon loss

Fraquency range Minimum vaiues
kHz daB
150 to 160 28
160 to 1 400 28 10 20*
1400 to 1 605 20
* Decreasing linearly with the logarithm of frequency.

4.3 Disturbance voltages
4.3.1 Mains terminals

The limits of the mains terminal disturbance voltages for the frequency rangg S\Hz to 30 MHz
are given in table 2a.

Table 2a - Disturbance voltage limits at mains terminals

Limits
Fraquancy range dB{uV)*
Quasl-peak Average
SkHz to 50kHz" 110 -
50 kHz 1o 150 kHz" 50 t4 807 -
150kHz to 0,5 MHz 66 tovse™"" 56 to 46"

0,5MHZ to 2,51 MHz 56 46
2,51 MHz to 3,0 MHz 73 63
3.0MHz to 5.0 MHz 56 46
5MHz to 30 MHz 60 50

-

At tha transition frequency, the lowar limit applies.

**  The limit values in the frequency range 9 kHz to 150 kHz are considered to be “provisional limits*
which may be modified after some years of experlencs.

*++ The limit decreases lnearly with the logarithm of the fraquency in the ranges 50 kHz to 150 kHz and
150 kHz to 0,5 MHz.

NOTE In Japan, the limits in the frequency range 9 kHz to 150 kHz are not applicable. Moreover, the
limita 56 dB{uV) quas|-peak and 46 dB(uV) average apply between 2,51 MHz and 3 MHz.

4.3.2 Load and control terminals

The limits of the load and control terminal disturbance voltages for the frequency range
150 kHz to 30 MHz are given in table 2b.
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Table 2b - Disturbance voltage limits at load and control terminals

Limits
Fraquency range dB(uVv)*
MHz Quasi-peak Average
0,15 to 0,50 80 70
0,50 to 30 74 64
* At the transition frequency, the lower limit applies.

4.4 Radiated electromagnetic disturbances

The quasi-peak limits of the magnetic component of the radiated disturbance field strength In
the frequency range 9 kHz to 30 MHz, measured as a current in 2 m, 3 m or 4 m loop antennas
around the lighting equipment, are given in table 3.

‘The limits for the 2 m loop diameter apply to equipment not exceeding a length of 1,6 m,
those for the 3 m loop diameter for equipment having a length in between 1,6/mand 2,6 m and
. those for the 4 m foop diameter for equipment having a length in between 2,6 /niand 3,6 m.

Table 3 - Radiated electromagnetic disturbance limits

Limits for loopdiameter

Frequency range dB{fA)"
MHz 2m am 4m
9 KkHz to 70 kHz 88 81 75
70 kHz fo 150 kHz 88 to 58** 81 to 51** 75 to 45*
150 KkHz to 2,2 MHz 58 to 26" 51 to 22** 45 to 16™
22 MHz to 3,0 MHz 58 51 45
3.0 MHz to 30 MHz 22 15 to 16*** 9 to 12***

* At the transition frequency, the lowerlimit applies.
**  Decreasing linearly with the |ogarithm of the frequency.
*** Increasing linearly with the logarithm of the frequency.

NOTE In Japan, the limits forfrequencies 8 kHz to 150 kHz do not apply.

. 5 Application of the'limits

5.1 General

Applications of the limits for the various kinds of lighting equipment as mentioned in the scope

of this standard are given in 5.2 to 5.10.

No emission requirements apply to famps other than ssif-ballasted lamps nor to auxiliaries
incorporated in luminaires, in self-ballasted lamps or in semi-luminaires. (See, however, note 2

of 5.3.1 in this

respect.)
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The disturbance caused by manual or automatic operation of a switch (external or included in
equipment) to connect or disconnect the mains shall be disregarded. This includes manual
on/off switches or, for example, switches activated by sensors or ripple control receivers.
However, switches which will be repeatedly operated (e.g. such as those of advertising signs)
are not included in this exception.

5.2 Indoor luminaires
5.21 General

The following conditions apply to all kinds of indoor luminaires irrespective of the environment
in which they are used.

5.2.2 Incandescent lamp luminalres

Incandescent lamp luminaires where the lamps are a.c. mains or d.c. operated, or which do not

incorporate a light regulating device or electronic switch, are not expected to produce

electromagnetic disturbances. Therefore, they are deemed to fulfit all relevant requirements of
. this standard without further testing.

NOTE Where, In this standard, the term "incandescent lamp” is used, all types of Incandeacent lamps inciuding
halogen lamps are meant.

5.2.3 Fluorescent lamp luminaires

The minimum values of insertion loss of table 1 shall apply whete a fiuorescent lamp luminaire
is a starter switch operated type and designed for one of the following lamp types:

— linear fluorescent tamps with a nominal diameter of-18 mm, 25 mm or 38 mm;

— gircular fluorescent lamps with a nominal diameter of 28 mm or 32 mm;

~ U-type fluorescent Iamp\s with a nomina! diameter’of 15 mm, 25 mm or 38 mm;

— single-capped fluorescent lamps, without integrated starter and with a nominal diameter of
15 mm;

- single-capped fluorescent lamps, linear shaped, twin and quad tube, with integrated starter
and having a nominal tube diameterof 12 mm.

5.2.4 Other luminaires

Indoor luminaires other than described in 5.2.2 or 5.2.3 shall comply with the mains terminal
. voltage limits given inable"2a.

Where the lumindire) supplies the lamp(s) with a current having an operation frequency in
excess of 100 Hz, it shall comply with the radiated disturbance limits given in table 3.

Where the light output of the luminalre is regulated by an external device, the di'sturbance
voltage at the control terminals shall not exceed the limits given in table 2b.
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5.3 Independent auxiliaries exclusively for use with lighting equipment

5.3.1 General

Independent auxiliaries are electric or electronic devices designed to be applied external to a
luminaire and to be used to control the current or voltage of a discharge or incandescent lamp.
Examples are dimmers, transformers and convertors for lamps, ballasts for discharge lamps
(including fluorescent lamps) and semi-luminaires for compact fluorescent lamps and for

Incandescent lamps.

NOTE 1 The requirements described in this subclause {5.3) are for the sole purpose of checking the
slectromagnetic emission characteristics of the auxiliary itself. Due to the variety of wiring circuits, it is Impossible
te describe requirements for the Instaligtion. In this respect, it is recommended that the manufacturer give
guldelines for the proper use of the auxiliary.

NOTE 2 The requirements of this subclause (5.3) may be used for testing auxiliaries intended to be bullt into a
iuminaire. However, there is no obligation for such testing. Moreover, even when the auxiliary complias with the
requirements of this subclause, the [uminaire will always be tested.

5.3.2 Independant light regulating devices

5.3.2.1 Types of devices

. There are two types of light regulating devices: those like dimmers whichndirectly regulate the
lamps, and those which have a remote control function to regulate the light' output via a bailast
or convertor.

5.3.2.2 Independent directly operating light regulating devices

Where such devices incorporate semiconductors, they shall*eomply with the terminal voltage
limits given in tables 2a and 2b, otherwise no limits appiy.

When several light regulating devices are contained‘in one product or enclosure, and when
each individual device consists of an entirely self-contained regulating circuit (including all
suppression components) and operates independently of the others (i.e. does not control,
either by design or fortuitously, any load_controlled by another individual regulator), then each
device is tested separately.

5.3.2.3 Independent remote confrol devices

Where such devices generate ‘a 'd.c. or low-frequency (<500 Hz) control signal, no limits apply.
For radiofrequency or infrared operating devices, this standard does not apply. Other

. independent remote contrel devices shall comply with the terminal voitage limits given in tables
2a and 2b.

5.3.3 Independent transformers and convertors for incandescent lamps

5.3.3.1 Gaeneral

Transformers for incandescent lamps change only the voltage and do not convert the mains
frequency, whereas convertors also convert the frequency. Both kinds of devices can
incorporate means for regulating the light output of the lamps.

© BS51 03-2001
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5.3.3.2 Independent transformers

For voltage transformers for incandescent lamps which do not regulate the voltage by means of
active electronic components, the condition of 5.2.2 applies. Other independent transformers
for incandescent lamps shall comply with the terminal voltage limits given in tables 2a and 2b.

5.3.3.3 Independent convertors
independent electronic convertors for incandescent lamps shall either:

a) comply with the terminal voliage limits given in tables 2a and 2b; or,

b) where the convertor has a non-detachable load supply cable, or where the manufacturer
gives strict installation instructions which define the position, type and maximum length of
cable(s) to be connected to the lamp(s), then the convertor shall comply with the terminal
voltage limits given in table 2a and with the radiated disturbance limits given in table 3,
under thesa conditions.

5.3.4 Independent ballasts for fluorescent and other discharge lamps

. 5.3.4.1 Independent ballasts designed for a type of fluorescent lamp as mientioned in 5.2.3
and operated with starter shall comply with the minimum values of insertion loss given in
table 1.

5.3.4.2 Other independent ballasts shall comply with the mains terminal voltage limits given in
table 2a.

Where the ballast supplies the lamp with a current having a frequency in excess of 100 Hz, it
shall comply with the radiated disturbance limits giver in table 3.

Where the light is reguiated by an external device.the voltage limit at the control terminals of
the bailast shall not exceed the limits given in table2b.

5.3.5 Semi-luminaires
Semi-luminaires for compact fluoréscent’lamps and for incandescent lamps, sometimes celled
adaptors, are devices equipped,on the one side, with an Edison screw or bayonet cap to allow

mounting in a standard incandescent lampholder and, on the other side, with a lampholder to
allow the insertion of a replateable light source.

. Semi-luminaires shall omply with the terminal voltage limits given in table 2a.

Where the light source is operated at a frequency exceeding 100 Hz, the unit shali comply with
the radiated disturbance limits given in table 3.

5.3.6 Independent starters and igniters

Independent starters and igniters for fluorescent and other discharge lamps are tested in a
circuit as described in 8.9. They shall comply with the terminal voitage limits given in table 2a.
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5.4 Self-ballasted lamps

For self-ballasted lamps, the baltasting and starting arrangements are encapsulated with the
lamp into one single unit. These lamps are fitted with Edison screw or bayonet caps and can be
inserted directly into an appropriate holder.

Self-ballasted lamps shall comply with the terminal voltage limits given in table 2a.

Where the light source is operated at a frequency exceeding 100 Hz, the unit shall comply with
the radiated disturbance limits given in table 3.

5.5 Outdoor lighting appllances
5.5.1 General

For the purpose of this standard, the term "outdoor lighting" is used for the general lighting of
public areas such as streets, walkways, cycle paths, motorways, tunnels, car parks, service
stations and outdoor sports and recreational areas, for security and floodlighting of buildings
and the like. Moreover, requirements described in this subclause (5.5) apply 1o, the {outdoor)
lighting appliances on private grounds, industrial estates and the like.

However, such lighting equipment may be subject to specific emission requirements which are
not covered by this standard, for exampie airport lighting.

This subclause (5.5) does not apply to neon and other advertising.signs.

5.5.2 Mounting system

Generally, an outdoor lighting appliance is built up“ef @ support and one or more luminaires.
The support could be:

— a pipe {bracket) or the like;
- a mast (column) arm;

- aposttop;

— @ span or suspension wires;
— awall or ceiling.

Unless otherwise stated, the\emission requirements described in this subclause (5.5) apply to
the luminaire {including the lamp) and no requirements apply to the luminaire support.

5.5.3 Integrated switching devices

Disturbances caused by the operation of integrated switching devices such as ripple control
receivers shall be disregardad.

5.5.4 Incandescent lamp {uminaires

The condition of 5.2.2 applies.
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5.5.5 Fluorescent iamp luminaires

Luminaires using a type of fluorescent lamp as mentioned in 5.2.3 and operating with a starter
shall comply with the minimum values of insertion loss given in table 1.

5.5.6 Other luminaires

Outdoor luminaires other than described in 5.5.4 or 5.5.5 shall comply with the mains terminal
voltage limits given in table 2a.

Where the lamp(s) in the luminaire is {are) supplied with a current having a frequency in
excess of 100 Hz, the electronic ballast shall be incorporated in the luminaire. The fuminaire
shall comply with the radiated disturbance limits given in table 3,

Additional limits for the electrical component of the disturbing field strength are under
consideration.

Where the light output of the luminaire is regulated by an external device, the disturbance
. voltage at the control terminals shall not exceed the limits given in table 2b.

5.6 UV and IR radiation appliances
5.61 General

Ultraviclet and infrared radiation appliances are appliances ‘uséd for medical and cosmetic
care, for industrial purposes and for instant zone heating.

This subclause (5.6) applies to appliances which, are mainly used in the residential
environment. For other appliances, CISPR 11 appliés.

5.6.2 IR radiation appliances
For appliances which only contain mains.fréquency operated incandescent radiation sources

(infrared emitters) and which do not includé any active electronic components, the condition of
5.2.2 applies.

5.6.3 UV fluorescent lamp appliances
. UV appliances using UY lamps identical to those types of fluorescent lamp mentioned in 5.2.3

and operating with a replaceable starter shall comply with the minimum values of insertion loss
given in table 1.

5.6.4 Other UV and/or IR appliances

UV and IR appliances other than described in 5.6.2 or 5.6.3 shall comply with the mains
terminal voltage limits given in table 2a.

Appliances supplying the radiation sourca(s) with a current having a (modulating) frequency in
excess of 100 Hz shall comply with the radiated disturbance limits given in table 3.

Where the radiation of the appliance is regulated by an external device, the disturbance voltage
at the control terminals shall not exceed the terminal voltage limits givan in table 2b.
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5.7 Transport lighting
5.71 General

Light sources are used in transport vehicles for:

— external lighting and signalling purposes,

— lighting of on-board instruments;

— lighting of interior cabins and rooms.

This subclause (5.7) sets requirements for lighting equipment used on board ships and rail

vehicles. Lighting equipment used infon aircraft is subject to special conditions and falls
outside the scope of this standard.

NOTE Requiremants for lighting equipment used in road vehicles are dealt with by CISPR subcommittee D.

5.7.2 External lighting and signalling

Where devices for lighting or signalling are equipped with incandescent lamps, they are
deemed to fulfil all relevant reguirements of this standard without further testing. If gas-

. discharge lamps are used, the lamp and its ballast shali be mounted in one unit, which shall
comply with the terminal voltage limits given in table 2a and the radiated disturbance limits
given in table 3.

5.7.3 Lighting of on-board instruments

Lighting of on-board instruments is considered to be subject to the requirements for the
instruments.

5.7.4 Lighting of interlor cabins and rooms

Equipment for the interior lighting of ships and passenger rail vehicles is considered as indoor
tighting equipment and the relevant requirements of 5.2 apply.

5.8 Neon and other advertising signs

Limits and method of measurement aré under consideration,

5.9 Self-contained emergency lighting luminaires

. 5.9.1 General

Luminaires, desigried\for the purpose of providing emergency lighting in the event of disruption
of the mains supply shall be measured in both the mains on mode and emergency mode
(mains off) of operation, as detalled in 5.9.2 and 5.9.3.

— Mains on mode: the state of a self-contained emergency luminaire which is ready to
operate while the public network supply is on. In the case of a supply failure, the luminaire
automatically changes over to the emergency mode.

— Emergency mode: the state of a self-contained emergency luminaire which provides lighting
when energized by its internal power source, the public network supply having failed
(mains off).

NOTE The limit and the measurement method of the field strength for the flashing type emergency lighling
Juminaires utilizing xenon lamps are under consideration.
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59.2 Measurement in the mains on mode, l.e. operating condition
prior to the disruption of the mains supply

The luminaire shall comply with the mains terminal disturbance voltage limits given in table 2a.
Where the luminaire suppliss the lamp(s} with a current having an operation frequency in
excess of 100 Hz, it shall comply with the radiated disturbance limits given in table 3. Where
the light output of the luminaire is regulated by an external device, the disturbance voltage at
the control terminel shall not exceed the limits given in table 2b.

5.9.3 Measurement in emergency mode, i.e. operating condition
after disruption of the mains supply

Luminaires which supply the lamp(s) with a current having an operation frequency in excess of
100 Hz, while in the emergency mode, shall comply with the radiated disturbance limits given in
table 3.

5.10 Replaceable starters for fluorescent lamps

Replaceable starters shall either:

- incorporate a capacitor having a value between 0,005 pF and 0:02 ‘wF and which is
connected parallel to the contact pins of the starter;

- or comply with the following insertion loss test:

the starter is tested in a luminaire according to the Instructions of 7.1.4. The
manufacturer shall specify the type of the luminaire andvassociated fitting which shall be
used during the test. Over the whole frequency range\given in table 1, the insertion loss
of the luminaire when measured with the starter to be tested shall be equal to or higher
than the insertion loss of the luminaire when tested"with a starter fitted with a capacitor
having a value of 0,005 pF = 5 %;

— or comply with the following terminal voltage test:

the starter is tested in a relevant single tamp luminaire in the highest power circuit for
which the starter is designed. The manufacturer shall specify the type of luminaire and
associated circuit(s) which are “sujtable for use with the starter. The measurement
instructions of 8.2 apply. The terminal voltage limits of table 2a shall not be exceeded.

6 Operating conditions fer\ighting equipment

. 6.1 General

When measurements ‘of disturbances or insertion loss of lighting equipment are being made,
the equipment shall be operated under the conditions specified in 6.2 to 6.6.

The special conditions given in clauses 7, 8 and 9 for the different methods of measurement
are to be observed additionally, as appropriate.

6.2 Lighting equipment

The tighting equipment is to be tested as delivered by the manufacturer under normal operating
conditions, for example, as given in |EC 60598 for luminaires.

6.3 Supply voltage and frequency

The supply voltage shall be within £2 % of the rated voltage. The nominal frequency of the
mains supply shall be as rated for the equipment.
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6.4 Amblent conditions

Measurements shall be carried out in normal laboratory conditions. The ambient temperature
shall be within the range 15 °C to 25 °C.

6.5 Lamps

6.5.1 Type of lamp used

Terminal disturbance voltage and radiated field measurements shall be carried out with the
lamps for which the lighting equipment is designed. Lamps of the highest wattage rating
allowed for the lighting equipment shall be used.

6.5.2 Ageing time of lamps

Measurements shall be carried out with lamps which have been in operation for at least:

— 2 h for incandescent lamps;
— 100 h for fluorescent and other discharge lamps.

6.5.3 Stabllization time of lamps

Prior to a measurement, the lamp(s) shall be operated until stabilization” has been reached.
Unless otherwise stated in this standard or specified by the manufacturer, the following
stabilization times shall be cbserved:

— & min for incandescent lamps;
— 15 min for fluorescent lamps;
— 30 min for other discharge lamps.

6.6 Replaceable starters

When IEC 60155 glow-switch starters are used, the capacitor is replaced by a capacitor of
0,005 pF & 5 %. The starter shall be rétained in its socket, unless otherwise specified. Care
shall be taken that it maintains its cHaraeteristics over the whole frequency range covered by
the measurements.

If the manufacturer fits a capacitor extemnal to the starter, the luminaire Is measured as
manufactured including the'starter capacitor.

7 Method of insertion loss measurement

7.4 Circuits for the measurement of insertion loss

7.4.1 For luminaires as described in 5.2.3 and in 5.5.5, the insertion loss is measured as
shown in:

- figure 1 for luminaires for linear and U-type fluorescent lamps;
- figure 2 for luminaires for circular fluorescent lamps;
- figure 3 for luminaires for single-capped fluorescent lamps having integrated starters.

Dummy lamps are specified in 7.2.4.
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In the case of luminaires for fluorescent lamps having a nominal diameter of 25 mm, but which
are interchangeable with lamps having a nominal diameter of 38 mm, the insertion loss
measurement shall be made with a dummy lamp with a nominal diameter of 38 mm, unless the
manufacturer's instructions prescribe the exclusive use of a 25 mm diameter lamp.

7.1.2 For independent ballasts as described in 5.3.4, the insertion loss shall be measured in the
circuit relevant to the ballast to be tested. The ballast shall be mounted together with its
dummy lamp and starter on a piece of insulating material, 12 mm £ 2 mm thick, as shown in
figure 6b. This arrangement shall be considered as a luminaire and the relevant conditions of
this clause (7) apply.

7.1.3 UV radiation appliances as described in 5.6.3 are considered as being luminaires and
the relevant conditions of this clause (7) apply.

7.1.4 Replaceable starters when tested in the insertion loss test as described in 5.10 shall be
measured in a single lamp luminaire for which the starter is designed. The luminaire shall have
a rated voltage equal to the mains voltage or falling within the mains voltage range as indicated
on the starter. The same applies to the wattage. The insertion loss shall be measured twice:

. 1) with the starter under test;

2) with the starter replaced by a glow-switch starter having a capaciter of 0,005 uF + 5 %
connected over the contact pins.

7.2 Measuring arrangement and procadure

The measuring arrangement consists of the following parts,

7.2.1 Radiofrequency generator

| This is a sine-wave generator, having an output“impedance of 50 Q and suitable for the
: frequency range covered by this measurement.

7.2.2 Balance-to-unbalance transformer
A low-capacitance balance-to-unbalance transformer is used to obtain a symmetrical voltage

from the radiofrequency generator, Electrical and constructional requirements are given in
annex A,

. 7.2.3 Measuring recelverand network

A 50 Q/50 pH + 5.Q (0r'50 CW/50 pH) artificial mains network (V-network) in conjunction with a
measuring receiver, both as specified in CISPR 16-1, shall be used.

7.2.4 Dummy lamps

The dummy tamps which are used in the circuits of figures 1, 2, and 3 simulate the r.f.
properties of the fluorescent lamps and are shown in figures 4a, 4b, 4c, 4d, 4e and 4f.

When mounting the dummy lamp in the luminaire, it shall remain parallel to the metalwork of
the luminaire. Any support necessary to achieve this shafi not noticeably alter the capacitance
between the dummy lamp and luminaire.

The length of the dummy lamp shall be equal to the length of the fluorescent lamp for which the
luminaire is designed. The length of the metal tube shall be as indicated on the relevant
dummy lamp data sheet of this standard.

€ BSI 03-2001

Copyright by the British Standards [nstitution
Thu May 24 10:06:47 2001




STD.BSI BS EN 55015-ENGL 200L M 1b24bbLA 089LLA7? T3 W

Page 20
EN 55015:2000

7.2.5 Measuring arrangements

The length of the unscreened connection leads between the transformer and the input
terminals of the dummy lamp shall be as short as possible, not exceeding 0,1 m.

The length of the coaxial connection leads between the luminaire and the measuring network
shall not exceed 0,5 m.

In order to avoid parasitic currents, there shall be only one earth connection at the measuring
network. All earth terminals are to be connected to this point.

7.3 Luminaire

with the exception of the possible modification as set out In 6.6 and the replacement of the
lamps, the luminaire |s measured as manufactured.

Where the luminaire incorporates more than one lamp, each lamp is replaced in turn by the
dummy lamp. The insertion loss of muiti-lamp ljuminaires in which the lamps_are powered in

. parallel shall be measured for each lamp and the minimum value of the‘insertion loss
measured shall be used for comparison with the relevant limit.

When measuring series-operated lamp luminaires, both lamps shall”be-teplaced by dummy
lamps. The input terminals of one dummy lamp shall be connected to'the balance-to-unbalance
transformer and the input terminals of the remaining dummy lamp, are terminated with 150 Q
(high frequency type).

If the luminaire has a frame of insuléting material, the back of the luminaire shali be placed on
a metal sheet, which in turn shall be connected_to, the reference earth of the measuring

network.

7.4 Measurement procedure

7.4.1 The insertion loss is obtained by camparing the voltage U, obtained by connecting the
output terminals of the transformer to'the terminals of the measuring network, with the voltage
U, obtained when the transformeris connected to the measuring network through the luminaire
to be measured.

7.4.2 Voltage U,

. The output voltage U4 (bétween 2 mV and 1 V) of the transformer is measured by means of the
measuring receiver. For this purpose, a direct connection is made between the transformer and
the input terminals of the measuring network. The voltage Uy is measured between either of
the two input terminals of the measuring network and earth and shall have substantially the
same value, |.e. independent of the arrangement of the measuring network. See annex A for
the checking of the balance-to-unbalance transformer properties and the saturation effects.

7.4.3 Voltage U

The voltage Uz measured with the luminaire connected between the transformer and
measuring network may have different values and therefore may depend on the two positions
of the switch of the measuring network. The higher voltage reading is recorded as Us.

7.4.4 The insertion loss is given by 20 Ig Dql dB.
2

NOTE The value of tha insertion loss as obtalned by this method of measurement gives good correlation between
the dummy lamp end real lamps when used in the same luminaire.
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directly connected to the neutral supply terminal of the luminaire). In cases where there is any
doubt on this point, measurements shall be made for all possible orientations of the dummy
lamp({(s).

8 Method of measurement of disturbance voltages

8.1 Measuring arrangement and procedure
8.1.1 Mains terminal voltage measurement

The disturbance voltage shall be measured at the mains terminals of the lighting equipment by
means of the arrangement described in figures 5 and 6 for the relevant type of equipment.

The output terminals of the artificial mains network (V-network) and the termindls ‘a-b shall be
. positioned 0,8 m + 20 % apart and shall be connected by the two power conduttors of a flexible
three-core cable of 0,8 m length,

8.1.2 Load and control terminal voltage measuremant

A voltage probe shall be used when measuring on the load or control terminals (see figure 5). It
contains a resistor having a resistance value of at least 1 500 0 in series with a capacitor
with a reactive value negligible to the resistance (in the-Tange 150 kHz to 30 MHz} (see
clause 5.2 of CISPR 16-1).

The measuring results shall be corrected according to the voltage division between the probe
and the measuring set. For this correction, only the\resistive parts of the impedance shall be
taken into account.

8.1.3 Light regulation

If the lighting equipment fncorporatesa light-regulating control or is controlled by an external
device, then the following method &hall be applied when measuring the disturbance voltage.

8.1.3.1 At the mains tarminais

An initial survey or scan. of the complete frequency range 9 kHz to 30 MHz shall be made with
fult light output. In addition™at the following frequencies and at alt fraquencies at which there is
a maximum disturbance found in the initial survey, the control setting shall be varied for
maximum disturbance while maintaining the maximum load:

9 kHz, 50 kHz, 100 kHz, 160 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz,
8 MHz, 10 MHz, 22 MHz, 30 MHz.

8.1.3.2 At the load and/or control terminals

An initiat survey or scan of the complete frequency range 150 kHz to 30 MHz shali be made
with full light output. In addition, at the following frequencies and at all frequencies at which
there is a maximum disturbance found in the initial survey, the control setting shall be varied
for maximum disturbance while maintaining the maximum load:

160 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz, 6 MHz, 10 MHz, 22 MHz,
30 MHz.
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8.1.4 Measurements with an averape detector

if the Himits for the measurement with the average detector are met when using a receiver with
a quasi-peak detector, the test unit shall be deemed to meet both iimits and the measuremant
with the average detector need not be carried out.

8.2 Indoor and outdoor luminaires

The measuring arrangement is given in figure 6a.

When the luminaire incorporates more than one lamp, all lamps shall be operated
simultaneously. Where it is possible for the user to insert lamps in different ways, measurements
shall be made for all cases and the maximum value used for comparison with the relevant limit.
In the case of luminaires for fluorescent lamps which are equipped with a replaceable starter,
the same terminals are left connected to the starter in both possible measurement positions.

If the luminaire is of metal and is provided with an earthing terminal, it shall be connected to
the reference earth of the V-network.

. If the luminaire is provided with an earthing terminal, but the manufacturer,states that it need
not be earthed, it shall be measured twice: once with and once without the ‘garth connection. In
both cases, the luminaire shall comply with the requirements.

If the luminaire is of metal or plastic (or a combination of the two) and is not intended to
be earthed, it shall be mounted symmetrically 0,4 m above a metal plate of dimensions at least
2 m x 2 m. The plate shall be connected to the reference earth of the V-network.

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 enciosure. The luminaire shati\ba positioned so that its base is parallel
to the reference wall and shall be at least 0,8 m from’the outer surfaces of the enclosure.

For outdoor luminaires where the ballast is,mounted outside the luminaire (in the column), the
mains terminal disturbance voltage is measured at the mains input terminals of the balast.

8.3 Independent light regulating.dévices
8.3.1 Directly operating devices

The regulating device shall*be arranged as shown In figure 5. The connecting lead length for
. load and control terminals;’if any, shallbe 0,5 mto 1 m.

Unless otherwise specified by the manufacturer, the regulating device shall be measured with
the maximum allowed load consisting of incandescent lamps as specified by the manufacturer.

The regulating device shall first be measured according to the provisions of 8.1.3.1. Secondly,
the disturbance voltage at the load and control terminals, if any, shall be measured according
to the provisions of 8.1.3.2.
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8.3.2 Devices having a remote control function

Such devices shall be connected to a measuring circuit consisting of a resistor, capacitor
and/or inductance as specified by the manufacturer. The measuring arrangement as shown in
figure 5 then applies. The terminal voltage at the supply and coniro! terminals shall be
measured according to the relevant provisions of 8.1.3.

8.4 Independent transformers and convertors for incandescent lamps

8.4.1 Independent transformers shall be measured using the relevant provisions of 8.3.1.

8.4.2 Independent electronic convertors having a non-detachable cable, or for which the
manufacturer gives strict installation instructions, shall be mounted together with the lamp(s) of
maximum load on a piece of insulating material, 12 mm £ 2 mm thick. The supply wires
between the convertor and the lamp(s) shall be non-detachable, or of the maximum length and
type specified in the Installation instructions. The assembly shall be placed on a metal plate of
dimensions slightly larger than the piece of insulating material. The plate shall be connected to
the reference earth of the V-network.

. 8.5 Independent ballasts for fluorescaent and other discharge lamps

The disturbance voltage shall be measured in the circuit relevant to the device to be tested as
shown in figure 8b. The device shall be mounted together with its Tamp(s) on & piece of
insulating material, 12 mm £ 2 mm thick, which shall be placed«n 3 metal plate of dimensions
slightly larger than the piece of insulating material. The_platéishall be connected to the
reference earth of the V-network. If the device is provided, with an earth terminal, it shall also
be connected to that reference earth.

Where a starter or igniter is necessary to start the jlamp, this shall be one suitable for the
ballast and lamp. The instructions given in 6.6 apply:

There are no special mains wiring instructions: The wiring between the device under test and
the lamp(s) shall be as short as possiblé.toyminimize its influence on the measuring results,

8.6 Self-ballasted lamps and semisluminaires

Self-ballasted lamps shall be measured as manufactured. Semi-tuminaires shall be measured
with a sultable lamp having the'maximum power allowed for it

. The circuit for the measurement of the disturbance voltage for self-ballasted lamps or semi-
luminaires is showinin figure 6¢. Details of the conical metal housing to be used are given in
figure 7. The cable connecting the terminals at the conical housing to the V-network
shall not exceed 0,8 m. The conical metal housing shall be connected to the earth terminal of
the V-network. However, for self-ballasted lamps having an operating frequency within the
range 2,59 MHz to 3,0 MHz, the following circuit shall be used. The lamp is fitted in an
appropriate lampholder and placed 0,4 m above a metal plate of dimensions atleast 2m x 2 m
and shall be kept at least 0,8 m from any other earthed conducting surface. The artificial mains
network (V-network) shall also be placed at a distance of at least 0,8 m from the lamp, and the
lead between lampholder and V-network shall not exceed 1 m. The plate shall be connected to
the reference earth of the V-network.

The disturbance voltage shall be measured at the supply terminals of the self-ballasted lamp or
semi-luminaire.
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8.7 UV and IR radiation appliances

These appliances are considered as being luminaires and the instructions of 8.1 and 8.2 apply
with the following additions.

- In the case of appliances which contain both UV and IR radiation sources, the IR radiation
source shall be disregarded if it is mains frequency operated.

—~ The appliance shall be measured with the lamps as installed. Before making a
measurement, the lamps shall be stabilized during a period of 5 min for lamps of the high
pressure type and 15 min for lamps of the low pressure type.

8.8 Self-contained emergency lighting luminaires
The instructions of 8.1 and 8.2 apply with the following additions:

— In the case of a self-contained emergency lighting luminaire, where, in the mains on mode,
the light may be on or off while the batteries are being charged, measurements shall be
performed with the lamp(s} energized.

— In the case of a self-contained luminaire which comprises more than ongsunit, such as a
. luminaire with separate control gear, the units shall be mounted on a/piece of insulating
material 12 mm x 2 mm thick, with the interconnecting cables of_the maximum length

specified by the manufacturer. This arrangement shall be measured(as a luminaire.

—  For luminaires incorporating more than one lamp, the luminaire jshall be tested in the
following manner. Only the lamps which are designed to be operated when the Juminaire is
in the mains on mode shail be energized when the luminaire is tested In that mode. Only
the lamps which are designed to be operated when the Juminaire is in the emergency mode
shall be energized when the luminaire is tested in thatunode.

8.9 Independent starters and igniters for fluorescent'and other discharge lamps

independent starters or igniters are measured in a relevant lamp-ballast circuit. The starter or
igniter shall be mounted together with the suitable 1amp and ballast on a piece of insulating
material, 12 mm = 2 mm thick, which shall be ‘placed on a metal plate of dimensions slightly
larger than the piece of insulating material.\The plate shall be connected to the reference earth
of the V-network. If the device or ballast)is provided with an earth terminal, it shall also be
connected to that reference earth. The lamp is then started. After stabilisation time, the
terminal voltage is measured.

9 Method of measurement of radiated electromagnetic disturbances

9.1 Measuring arfangement and procedure
9.1.1 Measuring equipment

The magnetic component shall be measured by means of a loop antenna as described in 5.5.7
of CISPR 16-1. The lighting equipment shall be placed in the centre of the antenna shown in
annex P of CISPR 16-1. The position is not critical.

9.1.2 Measurements in three directions

The induced current in the loop antenna is measured by means of a current probe (1 V/A} and
the CISPR measuring receiver {or equivalent). By means of a coaxial switch, the three field
directions can be measured in sequence. Each value shall fulfil the requirements given.
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8.1.3 Wiring instructions

There are no special instructions for the supply wiring.

9.1.4 Light regulation

If the lighting equipment has a built-in light-regulating control or is controlled by an extemnal
device, the equipment shali be measured in the haif-load and maximum foad condition.

8.2 Indoor and outdoor luminaires

For luminaires incorporating more than one lamp, all the lamps are operated simultaneously. it
is not necessary to make measurements with the lamps in different mounting positions.

9.3 Independent convertors for incandescent lamps

Independent convertors shall be mounted as described in 8.4.2 and the combination shall be
measured as a luminaire.

. 9.4 Independent ballasts for fluorescent and other discharge lamps

Independent ballasts shall be mounted as described in 8.5 and the, combination shail be
measured as a luminaire.

9.5 Self-ballasted lamps and semi-luminaires

Self-ballasted lamps and semi-luminaires shall be measured when inserted in a relevant
lampholder, mounted on a piece of insulating materialt

8.6 UV and IR radiation appliances

For UV and IR radiation appliances, the relevant conditions given in 8.7 apply.

8.7 Self-containaed emergency lighting luminaires

For self-contained emergency lighting luminaires, the relevant conditions given in 8.8 apply.
During the emergency mode of eperation, the following additions apply:

— for luminaires whichinincorporate an internal power source, measurements shall be
. conducted with theower source in a fully charged state.

10 Interpretationof CISPR radio disturbance limits

10.1 Significance of a CISPR limit
10.1.1 A CISPR limit is a limit which is recommended to national authorities for incorporation

in national standards, relevant legal regulations and official specifications. It is also
recommended that international organizations use these limits.
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10.1.2 The significance of the limits for type-approved appliances shall be that, on a statistical
basis, at least 80 % of the mass-produced appliances comply with the limits with at least 80 %
confidence.

10.2 Tests

Test shall be made:

a) either on a sample of appliances of the type, using the statistical method of evaluation in
accordance with 10.3.1 and 10.3.2;

b) or, for simplicity's sake, on one appliance only (but see 10.3.2}.
Subsequent tests are necessary from time to time on appliances taken at random from
production, especially in the case indicated in item b).

10.3 Statistical method of evaluation

10.3.1 If insertion loss measurements are performed, compliance is achieved when the
following relationship is met:

. X—ksyz2L

where
% is the arithmetic mean of the measured values of n items in the sample;

Sni= 9 (=X 1 (n-1)

xp is the value of an individual item;
L is the appropriate limit;

is the factor derived from tables of the non-centra) t-distribution which ensures, with 80 %
confidence, that 80 % or more of the productiori”exceeds the minimum value of insertion
loss: the value of k depends on the sample, size n and is stated below.

The quantities xn, X, s, and L are eXpressed logarithmically (dB).

Table 4 - Sample size and corfesponding k factor in a non-central t-distribution

n 3 4 5 8 7 8 9 10 1 12
2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 1,21 1,20

10.3.2 If limits of disturbance terminal voltages or limits of currents induced by radiation are
considered, compliance is achieved when the following relationship is met:

X +ks, <L

where
X, Sp and x,, have the same meaning as given in 10.3.1;

k is the factor derived from tables of the non-central t-distribution which ensures, with 80 %
confidence, that 80 % or more of the production Is below the limit; the value of k depends
on the sample size n and is stated in 10.3.1.

The quantities x,, X, S, and L are expressed logarithmically (dB(nV) or dB(uA}).
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When measurements are made on lighting equipment where the lamp can be replaced, a
minimum of five units are tested, each unit with its own lamp. If for reasons of simplicity one
unit is tested, it shall be tested with five lamps and the limit shall be met for each lamp.

When measurements ere made on lighting equipment where the lamp cannot be replaced, a
minimum of five units are to be tested. (Because of the dispersion of the disturbance potential
of the lamps, several items shall be considered.)

10.4 Banning of sales

The banning of sales or withdrawal of a type approval, as a result of a dispute, shall be
considered only after tests have been carried out using the statistical method of evaluation.

Statistical assessment of compliance with limits shall be made as follows.

This test shall be performed on a sample of not less than five, and not more than twelve items
of the type, but if, in exceplional eircumstances, five items are not available, then a sample of
four or three shall be used.
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Luminaire | I__! Starter terminals
I c IEG 1359/2000

r.f. generator

balance-to-unbalance transformer

50 (V50 pH + 5  {or 50 /50 pH) artificial mains network as specified in CISPR 16-1
r.f. mlllivoltmeter or measuring receiver
dummy lamp

luminaire

capacitor

malns tarminals

input terminais of the measuring network AMN
r.f. terminals of dummy lamp L

output terminais of T

connections by coaxial cables (Zg = 75 (3), with the respective ends of the screens connected
to the reference earth of AMN and F not exceading 50 cm in length

connections of the transformer to the dummy lamp shall be made with unscreenad leads not
exceading 100 mm In length

NOTE When measuring U-type lamp lumineires, the same circuit arrangement is used, but the linear dummy lamp
should be replaced by tha U-type dummy lamp.

Figure 1 - Insertion loss measurement on linear and U-type fluorescent lamp Juminaires
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supports of insulating material

matns terminals

input terminals of the measuring network AMN
r.f. terminals of dummy lamp L

output terminals of T

connections by coaxial cablea (Zy = 75 (1}, with the respectlve ends of the screens connected to
the reference earth of AMN and F, not exceeding 50 cm In length

connactions of the transformer to the dummy lamp shall be made with unscreened leads not
exceeding 100 mm In length

Figure 2 ~ Insertion loss measurement on circular fluoreacent lamp luminaires
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connections of the transformer to the dummy lamp shall be made with unscreened leads not
axceeding 100 mm n length
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Figure 3 — Insertlon loss measurement on luminalres for single-capped
fluorescent lamps with integrated starter
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Mains
terminals Load
twrminais
] a P
I -
Supply lsolating Independant
voltage unit ; AMN device 4 Load
—_— ] f under test . _L
= Probe
54 6 Cz256nF
Coaxial cable R215000
1 2 ppe—
¥ A— R—— Y
Control
_ terminals
M
. To light regulating davice
Malins Load
terminals terminals
Independant
* device -
under test
Load
1\ l\
=~
Control
torminals
Tao light regutating device
IEC 136872000
Key
AMN = 50 /50 pH + 5 Q (or S0C3r80 puH) artificial mains network as specified in CISPR 16-1
M = CISPR measuringgeceiver
. Switch positions and probe €onnections
1 For mains measurements
2 For load or control measurementa
34 Successive connections during load measurements
5-6 Successlve connections during control measurements (if any}

NOTE 1 The earth of the measuring receiver shall be cennected to the artificial mains V-natwork.
NOTE 2 The length of the coaxial cable from the probe shall not exceed 2 m.

NOTE 3 When the switch is In position 2, the output of the artificial mains V-network at tarminal 1 shafl be terminated
by an impedange equivalent to that of the CISPR measuring receivar.

NOTE 4 Where a two-terminal device Is inserted in one lead only of the supply, measuraments shall be made by
connecting the second supply lead as indicated in the lower figure.

Figure 5 — Measuring arrangements for an independent light reguiating
device, trangformer or convertor
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Mains Fa a
supply AMN —+—" ! ~
sy
To light regulating - R
device
‘ c * d ® g o h L E
L |
LM
IEC 1368/2000
. Figure 6a — Luminaires

ey

P e e

1 1
] 1
1 ]
] ]
' ea b I
+ —e¢ E t
1 )
t
_ i —d  BUT i
I:vlilght regulating | ' IEC 137172000

o ¢ ) Figure 6c - Salf-ballasted lamps
1 ]
' ]
. L) ! Key
' !
L i AMN = (50 0/50 uH + 5 (2 or 50 W50 uH) artificial mains
( ! network as specified in CISPR 16-1
: . M = CISPR measuring receiver
. t LM = luminaire
' L L = examples of lamps

. ' ! BUT = ballast under test

t ! P = pliace of inzulating matertal
I 1 MP = melal plate
. : c = conical metal housing
: L . a-b = supply terminale
1 P ) c—d = control tarminals {if any}
1 | E = parthing terminal
I ]
[ 1

(EC 1372000

Flgure &b - Independent ballasts for flucrescent and other discharge lamps

Figure 6 — Measuring arrangements
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s |
P L] j«ow0
E
-] }
: | l
£ ™
.§ ‘
s Tube 319 X 16 ] 1
L ]
225z 1
-Lamp holder
Woeld
\
p——
° !
)
010 Lamp,under test
Insulation materisl
{3 X 120° = 360"
o
: ~
g A
: \
.1% Perforated steal
£ {5 mm squares)
=
-3 i
225
. o,
A
. \ Push
rim
et 4 4 1 3 % t 3 F ¥y F 5 y r ¥y I «,,
| IEC 1372/2000

Dimensions In miflimetres
NOTE 1 Tolerances in dimensions: 11 in the last decimal, unless otherwise specifled.

HOTE 2 For good referanca, adjust the lamp lo the highest position.
MOTE 3 For good reference, the lampholder shall be of insulating material.

Figure 7 — Conical metal housing for self-ballasted fluorescent lamps
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Annex A
(normative)
Electrical and constructional requirements for the low-capacitance
balance-to-unbalance transformer
A.1 General

Care is necessary in the construction of the transformer in order to mest the performance
requiremants.

An example of a suitable construction is shown in figures A.2a, A.2b, A.2¢c and A.2d, together
with the materials to be used.

A.2 Baslic requirements

. A.2.1 The output impedance of the transformer, when the input is terminated by 50 Q, shall
be 150 Q + 10 % with a phase angle not exceeding 10°. The isolatign of the transformer is
checked as follows (see figure A.1).

Using a voitmeter with a high impedance (for example 1 ML), but shunted with a 150 Q
resistor, the voltage V'; (see figure A.1b} and V"', (see figure A.1c) measured between each
secondary terminal and the earth connection of the transformer, shali be at least 43 dB below
the voltage V4 {see figure A.1a) measured across the secondary terminals, with constant
output level from the r.f. generator,

A.2.2 The requirements of A.1 shail be met throughout the frequency range 150 kHz to
1 605 kHz.

A.2.3 The transformer shall be mounted-in)a metal box. The side where the output terminals are
mounted is constructed of an insulatingyraterial, and the earth connection of the input terminal
shall be connected to the metal box\(see figure A.2d).

A.3 Additional requirements

. To allow for simplified, measuring procedures, the following additional requirements shail be
applied.

a) In the frequency range 150 kHz to 1 605 kHz, the transformer shall have a transfer
characteristic which is flat within 0,5 dB.

b) The transformer is constructed in such a way that U4, as defined in 5.4.2, can be adjusted
to a value of 1 V, without causing saturation effects in the ferrite core.
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A
ﬁ
G T ¥, 1500 v
e
B
C 1EC 137372000
Figure A.ta
A
o o
G T 1500 v
° |
ﬁ
CA* ] IEC 1374/2000
Flgure A 1b
Py —
G T 1500 v
{EC  1375/2000

. Figure A tc

Figure A.1 - Isolation test configuration
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e e

390 pF (Ceramic disk)

I
I
I
| ]l
I
|
|

—_——————

Primary: 18 turms @0,10 mm

01—

| =
RF generator [1:3 %]
. Z 5000 W
|
O
| Secondery: 24 tums @0,10 mm |
| l
I i
| ] :
' 380 pF
N

| |
' |
: |
L . S S SIS S A S S SRR e S S G e AN Gy defle st AN T G G G AN A J
wWindings : loosely wound enamelled copper IEC 137672000

Figure A.2a - Balance-to-unbalance transformer circuit
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Exploded view ....N__h_
P Chember @9 X 0.5
L/

Epoxy plate 1,7 thick

< Tonoid ated
, UNCO
P / @9 X @6 X3
e - W > 10000
//4 i} P —
ﬁ lp é. *I ' D-- Z 10
Bonding pin | ! :J | a i
| | e
L—le

IEC 137772000
Dimensions in millimetres

Figure A.2b ~ Detalls of transformer core construction

Cross-gection

Extra ho'es to reduce the coupling
capacitance

1EC 137872000

Figure A.2c — Details of transformer core construction
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{2} Socket {4 mm pin)

2 {Polymethyl methacrylate)
1EC  1370/2000

Dimensions in millimetres

Figure A.2d — Construction of transformer
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This European Standerd incorporates by dated or undated reference, provisions from other publications.
These nomative references are ciled at the appropriate places in the text and the publications are listed
hereafler. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or revision. For undated references

the latest edition of the publication refarred to applies (including amendments).

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant ENHD

applies.

Publication Year

IEC 60050-161 1990

IEC 60155 1893

IEC 60598 (mod) Series

CISPR 11 (mod) 1997

CISPR 16-1 1989

Title

International Electrotechnical Vocabulary
(IEV) - Chapter 161: Electromagnetic
compatibility

Glow-starters for fluorescent lamps

Luminaires

Industrial, scientific and medical {ISM) radio-
frequency equipment - Radiodisturbance
characteristics - Limits and-methods of
measurement

Specification for radio\disturbance and
immunity measuring-apparatus and methods
Part 1: Radiodisturbance and immunity
measuring apparatus
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