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Introduction

This being the first meeting of the newly formed EMC Committee, it may be necessary to make the
participants aware of how standardization is organized in the world, how IARU and Region 1 fit in,
and where we stand at the moment. This information forms the content of this paper.

CISPR

CISPR (Comité International Spécial des Perturbations Radioélectriques - English: International Spe-
cial Committee on Radio Interference) is a worldwide active standardization committee and the
head body of the International Electrotechnical Commission (IEC). Amongst the other 77 Technical
committees under the IEC, CISPR is "special", as stated in the name, for two reasons. First CISPR sets
standards for the protection of radio reception by controlling emissions from electric and electronic
devices. It takes a priority role, because even if another of the 77 IEC committees sets limits for EMC
issues in their standards, CISPR standards always take precedence. There is even a built in automat-
ed process for the technical officer of CISPR, to look through all other produced standards and bring
possible issues to the attention of CISPR. A good example of that process in action, was the introduc-
tion of WPT emission limits for charging stations on cars, which were first produced in TC69 and
published in IEC 61980-1.

The second reason why CISPR is “special” is, because it is globally constituted and internationally
recognized. While the members in all 77 IEC committees are countries only, CISPR has additional
members, which are CEPT, CIGRE, EBU, ECMA, ETSI, IARU, ISO, ITU, ITU-R, ITU-T (those underlined
are active). International or I-members have the same rights as any country in the form of their na-
tional committee (NC) except for voting. Additionally I-members also have a seat in the steering
committee, which is not open to the NC but only to the Chairs of the Subcommittees.

CISPR is structured in Subcommittees, which are displayed in the following table:

I”

Subcommittee Responsible partici- Standards Remarks
pant
CISPR S DL9KCE - Steering Committee
CISPR A PAOIMG CISPR 16 series Measurement of radio interfer-
except CISPR 16-4-4 ence and statistical methods
CISPR B DL9KCE CISPR 11 Measurement of interference
CISPR 18 regarding industrial, scientific or

medical (ISM) equipment, high
voltage equipment, power lines,
or traction devices

CISPR D None CISPR 12 Interference in motor vehicles
CISPR 25

CISPR F DL9KCE CISPR 14-1 Interference in household appli-
CISPR 14-2 ances, tools, and lighting equip-
CISPR 15 ment
CISPR 30

CISPRH DL9KCE IEC 61000-6-3 Limitations to protect radio fre-
IEC 61000-6-4 guencies

CISPR 31, CISPR 16-4-4
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CISPR | 0Z8CY CISPR 22 Electromagnetic compatibility of
CISPR 20 information technology (IT)
CISPR 24 equipment (e.g. computers),
CISPR 13 multimedia / hi-fi devices and
CISPR 32 radio equipment (receivers)
CISPR 35

The table also shows what is done in each committee, who participates from IARU at the moment,
and which standards are maintained where. Depending on time and development of products, there
is more or less activity in the maintenance of different standards. Here is a list on the current status
of the standards.

CISPR 16 series contains everything about measurement including apparatus, ancillary equipment,
antennas, calibration procedures of gear and test site. Figure 1 shows the details.

CISPR 16-1

Consists of five parts, specifies vcltage, carrent and field measuring apparatus

s Part --1: Measuring apparatus

» Part *-2: Ancillary equipmen: — Conducted disturbances

= Part “-3: Ancillary equipmen: — Disturbance power

» Part “-4: Ancillary equipmen: — Radiated disturbances

= Part “-5: Antenna calibration test sites for 30 MHz to 1 000 MHz
CISPR 16-2
Consists of five parts and specifies the methods “or measzuring high-frequency EMC phenomena, dealing both with disturbances and
immunity

= Part 2-1: Conducted disturbance measurements

» Part 2-2: Measurement of disturbance power

= Part 2-3: Radiated disturbance measurements

» Part 2-4: Immunity measurements

= Part 2-5: In situ measurements for disturbing emissions produced by physically Ia-ge equ pment
CISPR 16-3

|s a non-normative IEC Technical Report rather than an Irternaticnal Standard that contzins specific technical reports and information
on the histery of CISPR

CISPR 164

Consists of five parts and contains information related to uncertainties, statistics and limit modelling

= Part £-1: Uncertainties in standardizad EMC tests

» Part £4-2: Uncertainty in EMC measurements

= Part 4-2: Statstical considerations in the determinaion of EMC compliance of mass-produced products

» Part £-4: Statstics of complzints and a model for the calculation of limits

= Part £-5: Conditions ‘or the Lse of alternative test mathods

Figure 1: Basic structure of CISPR 16 publications

The influence of correct basic standards is often underestimated. While the CISPR 16 series does not
have direct impact on amateur radio, its indirect impact can be huge. The product committee will
take building blocks out of the basic standard. If a measurement method is changed, then a relaxa-
tion in EMC requirements can slip in through the back door. One example of this is the AVG RMS
Detector. While this new detector offers many advantages when doing measurements, and showing
congruence with the QP-detector with digital modulation, for analog modulation techniques, the

new detector underestimates the risk for the radio services.

CISPR 11th scope covers "Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement", which encompasses a huge amount of dif-
ferent equipment. Under ‘industrial’ we find welding equipment, charging stating for Wireless Power
Transfer (WPT), Photovoltaic installation (PV), and lot of heavy industry equipment in production
lines. CISPR 11 is very big and very complicated but nevertheless very important to us. Hot issues at
the moment are WPT and PV. IARU helped a lot to push for limits for the DC port of PV inverters in
the current edition and the work continues.



In the current maintenance cycle, we find topics like, DC ports to storage devices (batteries), DC/DC-
Optimizers in PV installations, DC/DC-converters, WPT charging stations for electric vehicles and
more.

CISPR 14-1 covers emission requirements of household appliances, electric tools and the like. We do
not have issues with the old version of this standard but we are looking for the industry not to relax
measurements. There is a tendency to change from voltage measurement on the control port, to
current measurement for the benefit of better reproducibility. Generally, this is acceptable, if the
current measurement is properly terminated.

With a new work item - WPT — however, we have some issues. CISPR F wants to handle WPT items
by just applying the old limits and measurement methods of induction cooking devices to all WPT
equipment. | commented negatively on this for several reasons, the most important being the num-
ber of the devices in the field. While induction- cooking devices are rare, only in use a limited
amount of time only, the relaxation due to place and time correlation is high. This was taken into
account when the limits were developed. For WPT charging stations for cell phone for example,
those considerations are no longer valid and need to be revisited.

CISPR 14-2 covers immunity requirements of household appliances, electric tools and similar appli-
ances. We do not have any issues here except for preventing any relaxation as in Part 1.

CISPR 15 covers lights and luminaries. We did have issues in the past, especially for LED lights used
as retrofit devices in existing luminaries. Those gaps were closed with a relaxation of 26 dB when
those devices connect to a DC grid instead of the mains. The justification of the limit is the fact, that
a DC network is symmetrical and has a much higher LCL than the mains. However investigations are
going on into this issue in CISPR/H/WG1/AHG2, of which | am the convener. Another issue under
discussion is the measurement setup in the case of LED measurements. LED lamps are often much
closer to a possible earthed bulb holder, opening a common mode path to remote ground. This ef-
fect is not sufficiently covered by the old "cone". There is ongoing work to define a new "cone", with
more capacity to remote ground. (not sure if a definition of “cone” is needed here?)

IEC 61000-6-3 and IEC 61000-6-4 are the generic standards for residential, commercial and industrial
environments. These are used when no specific product standard applies. Unfortunately in Europe
every standard listed in the Official Journal of the European Union can be used to show conformity.
So actually a manufacturer may use the generic even though a product standard exists. This is not so
in the rest of the world. Unfortunately the generics are rather "loose", which is not really logical.
One would think, that for an unknown EUT more tests would be required than for a known EUT,
which is generally so. This is not reflected in the generic, there are large gaps: No DC-line measure-
ment, exemption when connected cables are shorter than 30 m and no field strength measurement
below 30 MHz. In the last meeting there was progress on the 30 m issue, it was agreed to shorten
this to 3 m. Let's hope this survives the voting. The radiated measurement was postponed until the
next maintenance cycle, as there is a necessity to measure DC-ports. A little progress here, because
the table is informative, but contains a clear signal to industry. See Figure 2.
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Mote &: The user of the standard should be aware, that this table is likely to become normative in the next edition.
Within this table, the version of the references are as follows:

CIGPRIG 1 1is CIGPR 16 1 1 2015 CISPR 16 1 2 is CIGPR 16 1 2 2012 1 AMN 1 2012 CIGPR G 2 1is CISPR 16 2 1 2004

Figure 2: Authors proposed and adopted Note a



CISPR31 is a list of radio services and their typical parameters. This list has existed for several years,
but has not been added to for a long time. The author filled the list recently with amateur radio ser-
vice and broadcast services, but the rest is missing. The current status (see outtake in figure 3) is
publically available under http://www.iec.ch/emc/database/. This list does not serve any function at
the moment, but there is a procedure in CISPR 16-4-4 on how to verify new limits if necessary. For
this procedure, which has so far never been used, the parameter of the table is required to estimate
interference potential.
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FiéLre 3: Radio Snervice Database of CISPEW
CISPR 16-4-4 is a report containing information on how to validate limit proposals. It is very compre-
hensive even at the CD-stage. A new project includes pure magnetic radiators, which is an off spin of
the IARU’s effort to have a PlasmaTV emission standard, which finally became IEC/PAS 62825:
"Methods of measurement and limits for radiated disturbances from plasma display panel TVs in the
frequency range 150 kHz to 30 MHz". Furthermore, there is a project going on, for the validation of
the newly defined DC-limits for photovoltaic inverters in CISPR 11. This work is done in
CISPR/H/AHG2 of which the author is the convener. When finished, this information is also for inclu-
sion into 16-4-4, as a third project, which deals with the radiation characteristics of extra low voltage
lines and networks which has just started in AHG2.

CISPR 22 is the "old" emission standard for IT and similar equipment. It has been superseded by
CISPR 32 and will be withdrawn in 2017.

CISPR 20 is the "old" immunity standard for radio/TV and similar equipment. It has been superseded
by CISPR 35 and will be withdrawn in 2017.

CISPR 24 is the "old" immunity standard for IT and similar equipment. It has been superseded by
CISPR 35 and will be withdrawn in 2017.

CISPR 13 is the "old" emission standard for radio/TV and consumer electronics. It has been super-
seded by CISPR 32 and will be withdrawn in 2017.

CISPR 32 is the new multimedia emission standard and basically the unification of CISPR 13 and 22. It
is very comprehensive, with the document being worked on for at least 10 years. After 2017, the
usage of this document becomes mandatory, since all of the above will become invalid. The Amateur
Services do not have many urgent issues in this standard. We should still try to get radiated meas-
urement below 30 MHz as a requirement (for PlasmaTV) before the PAS 62825 becomes invalid.

CISPR 35 is the new multimedia immunity standard and basically the unification of CISPR 20 and 24.
This unification did not run as smoothly as in the emission standard. For example two different im-
munity levels (1 V and 3 V) existed in the preceding standards, which where unified by frequency
dependence ( 3 V at low frequencies, 1 V at high frequencies). Furthermore there is the primary
function issue. One can imagine a multimedia EUT having many different functions and an immunity
test should ideally be made for each and every function but this would lead to enormous costs. So it
was decided, that only the primary functions would be tested. An EUT can theoretically pass the test,
but does not show immunity in the case of a secondary function, which could be for example the



USB-recording function on a television. There is also an issue with immunity test below 80 MHz
against radiated fields. It does not exist, and HF amateurs may have problems with a lack of immuni-
ty to radiated fields. Luckily direct field coupling is rare in this frequency range, there are many more
cases involving conducted coupling, which is tested down to 150 kHz.

CENELEC, one of the two European standardization organizations, has a single EMC standardization
group called TC210, which has numerous working groups. Since almost all relevant EMC standards
are made internationally (in CISPR), this group is only active in European modification to existing
international standards and where a European standard is being drafted. One example of the latter
would be the 50561 series on PLC, which is handled in WG11. IARU Region 1 recently became an
official liaison organization within CENELEC and is represented by the author in the meetings.

EN 50561-1 is listed and valid for PLC in-home devices in the frequency range up to 30 MHz. It fully
protects the Amateur Services and safety of life services and partially protects the broadcast ser-
vices. Unfortunately it is not used by industry at the moment, due to the transition period. It remains
to be seen, if industry starts to use it in the future, or will decide the other way by showing compli-
ance with the Essential Requirements as outlined in the EMC Directive. But that is another topic. The
standard has some flaws, namely it does not cover the so- called MIMO devices, and lacks a test on
intermodulation effects. The next maintenance cycle will address the MIMO issue.

FprEN 50561-2 is in the final stage and the analogue for Part 1 for access PLC devices. It has basically
the same thinking behind it as for Part 1 which has been implemented, but additionally it allows
broadcast protection on the basis of a database, containing receivable broadcast stations. Since the
experience with Part 1 has shown that it does not really help in real life, IARU registered a negative
vote.

FprEN 50561-3 contains the extension of Part 1 in the frequency range up 80 MHz, but allows much
lower levels. Still the amateur bands (50 and 70 MHz) are permanently notched out. This standard
will probably come, but will have the same issues as Part 1. Nobody will use it unfortunately, be-
cause the level of the wanted signal is too low for industry.

ETSI

Region 1 has also been a member in ETSI for years. In formers times, we had a great deal of activity
in the so- called Joint Working Group on PLT, which was attended by Hilary, G4JKS, for many years.
The project was then stopped as no consensus could be reached and the work was transferred to
CISPR . In CISPR/I/PT-PLT the discussion continued until stopped again unfinished at the internation-
al level. Later CENELEC took over resulting in the production of the EN 50561-x series.

ERM TG26 handles the radio standards including the two standards for commercially available ama-
teur radio equipment. Those need to have a certificate of conformity, which is often obtained by
declaring against EN 301 489-15 (EMC) and EN 301 783-2 (R&TTE or RED). This TG is being watched
closely, even though we do not currently have an IARU Region 1 person in attendance.

ERM TG28 handles short range devices and currently has a new work item, wireless power transfer,
in competition to CISPR/B. Just recently we put a member of the EMC Committee, Jan Janssen,
PAOJMG, on to this group to watch over developments there. ETSI usually is a lot faster than
CISPR/CENELEC, so it may be possible that a new WPT standard from ETSI will be adopted for Eu-
rope.

Thilo Kootz, DL9KCE
EMC Commitee Chair



