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N3mepenne napaMeTpoB IKPAHUPOBAHUS
cumMMeTpu4HbIX Kadesei qiusa CKC

Cmamoesa  npedcmasnsiem  pe3yilbmamol

UsmMeperHusd H4acmoniHsvlx xapaxKmepucmuk

napamempos 9KPAHUPOBAHUS
CUMMEMPUYUHBIX Kabenei CBA3U.
Ilpusooumcs cpasHumenvuvlli aHaAIU3 C
HOpMUpPYeMbIMU VPOBHAMU
9KPAHUPOBAHUA,  YCMAHOBIEHHLIMU 8

cmanoapmax — Ha — OaHHble  Kabenu.

B cmamve unntocmpupoean gusuueckuil

CKC -

3amyxarnus U31y4YeHus u npueedeﬂo ()

CMbICT  HOB020 napamempa
CpasHeHnue ¢ napamempom CUMMempuu nap
npu oughghepenyuanvroll nepedade cucHaia
- 3amyxanuem acummempuu.
Ilonumanue paccmompenHvlx 6 cmamove
B0NPOCOB  BAJICHO Ol pa3pabomox
COBPEMEHHbIX Kabenell c6a3u U cucmem
CBs3U, NPEOHABHAYEHHLIX O/ Nnepeoayu
yughposoii unghopmayuu, npu obecnevenuu

ux QﬂekaOMGZHumHOﬁ coemecmumocnmu.

B Hactosimiee BpeMsi Ha MEXIYHAPOIHOM

YPOBHE MBK npoOseMoi
3JIEKTPOMArHUTHOM COBMECTHUMOCTH
kabeneii W KOMIIOHEHTOB 3aHHUMAETCs

crienuaibHas COo3JaHHas pabouas TpyIma
WG5S B cocraBe TEXHUYECKOTO KOMHUTETA

TCA46.

3a nocneanee gecarumierue WGH
npojienana paboTy Mo U3YYEHUIO TCOPHH
OIeHKH () (HEKTUBHOCTH SKPAaHUPOBAHHUS
KaOeJiel ¥ UX KOMIIOHEHTOB, Oblia
MPOBEJICHHAS] CUCTEMATH3aIIUsI METO/IOB
MU3MEPEHUS KOAKCUATBHBIX, CHAMMETPUIHBIX
KaOenen, coequHuTelIel, KabeIbHBIX

Measuring shielding characteristics of
symmetrical cables for low voltage
cabling systems

This article presents the results of
measuring the frequency characteristics of
shielding characteristics of symmetrical
communication cables and provides a
comparative analysis of specified shielding
levels established in cable characteristic
standards. The article also illustrates the
physical meaning of coupling attenuation, a
new characteristic for symmetrical
communication cables, and compares it to
asymmetric attenuation, which is the pair
symmetry characteristic for differentiated
signal transmission. Understanding the
Issues under investigation in the present
article is of utmost importance for
developing up-to-date communication
cables and communication systems,
intended for transmitting digital
information, given their electromagnetic
compatibility.

Today, a specially formed WG5 working
group within the TC46 technical committee
Is dealing with electromagnetic
compatibility of cables and their
components at the international level, i.e.
IEC, or the International Electrotechnical
Commission.

Over the past decade, WG5 has investigated
the theory of assessing the efficiency of
shielding cables and their components, has
systematized various methods of measuring
coaxial and symmetrical cables, connectors,
cable assemblies and passive high frequency
equipment along with power cables.

A whole range of IEC 62153-4-0...
standards has been elaborated, including not




cOOPOK M TACCUBHOTO BHICOKOYACTOTHOTO
000pyI0BaHUs, @ TAK)KE CHIIOBBIX KaOelei.

Bruta paspaboTtana memnas cepusi CTaHIapTOB
IEC 62153-4-0...17, Bxirouaroiasi B ce0st
HE TOJIbKO METObI H3MEPECHHM, HO U
OCHOBBI TCOPUH M PEKOMEHIAITUHU T10
YCTaHOBJICHUIO HOPM TTapaMeTPOB
AKpaHUPOBAHUS, HEKOTOPHIE M3 KOTOPHIX
OBLITM BBEJICHBI B TPYMIIOBBIC YCIOBUS HA
CUMMETPHUYHBIC KaOeIu /IS JTOKAIbHBIX
KOMITBIOTEPHBIX CETCH M KOAKCHUAIbHBIC
KaOeJIu CBS3M.

JlanHast cepusi CTaHJapTOB OXBAThIBAET
METO/1bl OLIEHKHU 3P (HEKTUBHOCTH
HKpaHUPOBAHUS KAOEIBbHBIX U3ACIIUN U
aKCEeCCyapoB HE TOJBKO B JIAOOPATOPHBIX,
HO U «IIOJIEBBIX» YCIOBUSX, CPEIU
KOTOPBIX: METOJI HHKEKIIMOHHOTO U
MOTJIONIAIOIIETO 3aKUMa, TPUAKCUATIBHOU
JIMHUHU U STY€MKH, JBOMHOIO0 KOaKCHaa,
MOHIKAIOIIETr0 KO3 (ULIMEHTA U TTpoYue, B
TOM YHCJIE C PACIIMPEHUEM BO3MOKHOCTH
M3MepeHuit 10 yacToT Boiie 12 I'T, a
TaKKe Kabeel CUIIOBOro Ha3HAYSHUS.

OOO HIIII «Crneukabenby BHICTYyNAeT B
KauecTBe skcnepra B pabore WGS B nutie
re’HepanbHoro aupekropa Jlobanosa A.B.,
IIPEIOCTaBIISS OT3bIBBI U 3aMEYaHUS 110
HAXOJISAITUMCS B IEPECMOTPE U BHOBD
pa3zpabaThiBa€MbIM CTaHJIaPTaM OIICHKHU
OMC kabelbHBIX U3/ICIIUM.

Takum 00pa3om, aKTyaaIbHOCTb TEMBbI
o1leHKH 3P (HEKTUBHOCTH IKPAHUPOBAHUS
KaOEJIbHBIX M3JICJIMA OYEBHIHBIM 00pa3oM
OTpaXKaeTCsl Ha MEXTYHAPOJTHOM YPOBHE
CTaHAAPTU3AINH TIOJIX0I0OB K U3YUEHUTO
JTAHHOW OOIIMPHON MPOOJIEMBI ¢ OOJIBIITUM
KOJIMYECTBOM HIOAHCOB H

only measurement methods, but also
fundamentals of theory and
recommendations on establishing shielding
characteristic standards, some of which
were implemented in group conditions for
symmetrical cables used in local computer
networks and coaxial communication
cables.

The given family of standards comprises
methods assessing the efficiency of
shielding cables and their accessories not
only in labs, but also in real-life conditions,
such as injection or absorbing clamp
methods, triaxial line and cell, double
coaxial, decreasing coefficient methods and
others, including enhancement of frequency
measurements of over 12 GHz along with
power cables.

00O Spetskabel Research and Production
Enterprise acts as an expert in WG5
activities, represented by the general
manager A. V. Lobanov, providing
feedback and insights concerning the EMC
assessment of cable products in the process
of revision and redesign.

As a result, assessment of efficiency of
shielding cable products is an important
Issue presenting a number of peculiarities
and ambiguities. Different ways of
investigating this relevant issue are both
undertaken at the international level and
examined in our articles.

Our previous article [1] focused on the main
characteristics typical of electromagnetic
compatibility of high frequency cables,
which are, on one hand, coupling impedance
and shielding attenuation for coaxial cables
and, on the other, coupling impedance and




HGOI[HO?)H&‘-IHOCTGP'I, CKPOMHBLIC ITIOIIBITKH
OCBCIICHUS KOTOPBIX MPCAIIPUHUMAIOTCA
HaMH B HY6J'II/IKyeMBIX CTaTbiX.

Kak Ob110 paccMOTpEeHO B IpeabLAyIIEH
ctathbe [ 1], OCHOBHBIMM IapamMeTpaMu,
XapaKTEPU3YIOIINE JIEKTPOMATrHUTHYIO
COBMECTUMOCTh BBICOKOUYACTOTHBIX
Ka0eJeil, sIBIS0TCSA: CONPOTUBIIEHUE CBSI3H,
3aTyXaHUE€ dSKPAaHUPOBAHUS JIJIst
KOAKCHAJIbHBIX U COMTPOTUBIICHUE CBSI3U U
3aTyXaHue U3TYyUYEHUs JIJIsI CAMMETPUYHBIX
kabeneit CKC nmpu nuddepennuanbHOM
pexuMe Tiepeiadyu CUTHaIa.

HanoMHuM, 9TO HECKOJBKO JIET Ha3a B
MEXTYHapOJHbIE CTAaHAAPTHI ObLT BBEJCH
HOBBIM JIJI1 CHAMMETPHUYHBIX Kabeen
napaMeTp — 3aTyXaHUe U3JIyYeHHUs,
OTIpeACSAIOIUI OTHOILIEHUE MOLTHOCTH
CUTHaJa, U3JIy4eHHOT0 KabeneM, K
MOIITHOCTH, TIEpeIaBaeMOi B TaK
Ha3bIBaeMOM Ju(pepeHtnanbHOM
(CcUMMETPUYHOM) peKUME PabOTHI
CUMMETPUYHOM 1IETH, KOT/1a rapa padoTaeT
Ha auddepeHIuanbHy 0 (CHMMETPUYHYIO)
Harpy3Ky, paBHOMEPHO paclpeeIEHHYIO0
MEX]Ty JKUJIaMH pabodeil maphl.

coupling attenuation for symmetrical
communication cables in the differentiated
signal transmission mode.

It is worth reminding that a new
characteristic for symmetrical cables was
introduced into international standards a few
years ago, namely, coupling attenuation,
which defines the ratio of the power of the
signal emitted by the cable to the power
transmitted in the so-called differentiated
operating mode of the symmetrical circuit,
when the pair is working with a differential
(symmetrical) capacity, distributed equally
between the filaments of the pair.




