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55 50 FREDHIEEBRIZB W THIEL TV D,

FT [Z2nETNOMEOEA G 7208, KRHERRTIXT ~F 2 7T HHEHO X
N7 T LA =T EOEBEZEREANTWD, MR IET A a2t C
75 6Pro TH 5D,
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EiX, Z45EDOFR1 846 A 2 9 A MBEFRHRILH (TONKFITH 2
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LAERb, 2626, UTIRIERD LB, L4 5EONNDHE T HES T
HZEE, BIEFRHOBIZLEHALNTHY . ZHIEKIMLZEOERS £7-780 -
Tn5,
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REREBRH LS ZTHIEEINVE L TOWEDIE, &4 FiE4 0=V DF 4 &
MG FEK O] OFRBIZES EBZZLND, A4 1X—=JIZBnTiE, &
HE SRR LB O T D OfEs (LT TPLC 881 L\ 5 .) NEIRICHER S
o e, BHIMERNLDEEKEES DS b2 E T — NEHMKTICER
S, ZOaErE— NEREHIT24ENH D, Ll BEDYNITIE
DS SNTERZ, TFE— RERS ED X I TW D0 & EH#EHE
TAHZEIEARFETH D, MR EFarty Mt TERBNT A —F%
HEFTZZETHD,) LEINTWD, oB, AEOKE (4 7H) 2BV T,

ZEEE LT, kAR “GHENREEEEICBTIRNER L b
DEMEHLL 2F o F— NER,” B HFBEEFSEIFFERE . EMCJ2005—
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71, 2005 £ 9 H, BETFLRL TV D,

(2) L2 L7eA 5, CISPR SubCommittee I, Working Group 3 (CISPR/SCI/WG3) (Z 2003
2 A 26 AICHRIE S 72 8 5 FREIC LiuE, &4 FRETHWTWS LCL D
1L, MG LA TRIEESN TV DEBEHRICOVWTIEL L, KEEH#MED
IO ICARMBEE L TWARVWEEICE, IEVE— R/ v E—F U AR KEL
EET 572, LCL (MEFEELHME) HIXMEEEHHREIC T 5E— A%
RODHFGFEELTIEL TRV, | ZEPMAREICERS ATV D,

(LUFIZARTH 8 5 5RER LD 26 ~— ¥ K 0 ER A HHT 5

The definitions provided in ITU Recommendations G.117 and 0.9 provide
a clear definition of the conversion of differential mode voltage to
common mode voltage TCL, and vice versa LCL, for a not—perfectly balanced
transmission line terminated with a matched load. However, due to the
fact that the “transmission lines” of the low-voltage network consist
of individual wires which are not bundled together to form a cable, the
transverse impedance of this transmission line may vary significantly
along the line. The equipment connected to the LVDN will not be matched
to the average characteristic impedance of the LVDN. In addition both
the common mode impedance of the power line and the common mode impedance
of the test bridge can show significant variations. Both the variation
in transverse impedance and in common mode impedance have a significant
influence on the measured LCL value. Therefore, it is concluded that the
LCL method is not suited to determine the amount of mode conversion on

the LVDN.)

F/o. 8 5HFFED 27T X—UTlE, IEH#R E& N2 &E O EIZH A
TRWENROGG, A v E—F U AENRRE N2, B RVHE %
RETDHEOICICLIEEZRAWD Z LIETE RV EiEwmLTVD,
(LAFIZRTH 8 5 57ED 2 7 HJFSL X 0 B8 % Hhoke

The objective of using the LCL method was to determine the level of

common mode current due to mode conversion of the differential mode PLC
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signal on the LVDN.

It can be concluded that the LCL method can be used to determine the
unbalance of a single piece of telecommunication equipment like a PLC
modem. The LCL method could even be used to determine the unbalance in
a short (w.r.t. the wavelength) power line if the probe impedances are
selected with care

- However, the LCL method can not be used to determine the unbalance of
long (w.r.t. the wavelength) power lines due to the large variations in

impedance. ),

EHICH 8 5 FRED 2 7T _XR—Y D% T, LOL HEICHbD kL LT, 2%
Y E— FEWD DA% D 12 DITER 7 71— 7 % v TE ) #k o EE FT
TEHHUEL, ZOMAIRNETILENHL Z L2 L, a2 E—NE
MOEEREN TERVOTHNIE, BRAERRECKARELZERANEL, €
DFEFHHIBNETIMERHD LML TV D,

(LAFIZARTH 8 5 5RED 2 7 X — PR K 0 BA % ok

What is the alternative for the LCL method? Given the above mentioned
difficulties in determining the common mode current indirectly by means
of LCL, it seems recommendable to determine the common mode current
directly by means of a current probe. Depending on frequency (wavelength)
and line length, the common mode current distribution is either linear

(triangular) or sinusoidal. Therefore the current should be measured on

several locations along the line to determine the maximum current value

Sufficient measurements should be made to determine the relationship

between the transverse voltage V; and the common mode current Icm on a

statistical basis.

Due to the limited accessibility of the LVDN wiring, measurement of the
common mode current may be difficult. If measuring the Icm directly is too
complicated, the radiated H—field and E-fieldhave to be measured directly.

The relationship between the transverse voltage V; and the radiated field

12



(3)

(4)

has to be determined on a statistical basis.
In any case, determining the Icem by determining Vem (LCL method) is not

recommended. ),

TR 2T 2B D OIRMER ZHET D 72012 LCL 22 Z L v
GICenZ &0, EMC Zurich =27 = L > & 2003 THFE Z4172 Ralf Vick KiZ
KA (8 6 53iF; Ralf Vick: “Estimating the radiated emissions of
domestic main wiring caused by power—line communication systems” , February
2003 EMC Zurich Conference, pp. 87-92.) I[ZBWTHIEMIN TS,

(8 6 B3F 1 ~X—<, Introduction D EZED X

Therefore, measurement results of asymmetrical voltages, asymmetrical
currents or the LCL could not directly be used to estimate the radiated

fields in case of PLC.),

SHIZH8 6 FAED 6 ~—UTiE, BHMPILET L LEENESEZEALT
bW (> TRMER) 2AEL>22 L8, MERICBITSaEyE—F
WEZIEET D LW ) BT T L CTIIHMS S o (TE-> TIRIRER) %
THT L ERRETHL Z &L, EREMINL TN D,
(' 8 6 53 6 ~X—<, Summary D' 5

Investigation about the radiated magnetic fields when doing power—line
communication in power networks, especially within buildings, were
performed in the past. A high risk of interference with broadcasting
services was detected. If the power networks exhibits resonance, a high
magnetic field strength can occur when low signal levels are fed into the
power network.

Simple models as well as numerical field calculation failed to predict the
radiated magnetic field, when the asymmetrical voltage at the feed point
was used as source voltage. In general, it is difficult to develop numerical
models for the complex system of power networks of large buildings. The

load impedance at the simulated feed point will differ from real
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installations and as a result the simulated common mode current
distribution as well as the resulting magnetic fields are mainly

underestimated. )

2~30MHz DI DI F1T 150m (2MHz) ~10m (30MHz) T 5 DT, Z D I

i, EROESORITAEL D, BIG, EJHEDS 75m(2MHz) ~5m (30MHz) K ¥
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Mo LD BEWGEEIEFRATHL B2 L, £ OFE - BEWITER S
NTWDBNE RIS IEREENE T, KEARWRERNE LS Z AR T
XTLHDOTHS,

(5) LA EDEBERSCkIE, FeAEH 2 LT % CISPR SubCommittee T <> EMC B
DEXTRY VR T L THSD EMC Zurich IZBWTERSRTWAHLDOTHY,
EA PLC ICBAT B EIFAEHEZ EO BEITIE, U8R, SBHML TV TL»DREHLOD
Thd,

LonUe N B ENE, BRNENMREEEET 5L LT LCL 23%E L72llELREIC &
D aEE— REREOAZHGTIIERWE Ui, EEERICERI S50
A BE L TWiuLE, BABD D O R OB R ORISR E CEBHE L
b, BDEPEAFET TIERLS, RENICEERFEREHTIC2 Y 280
EHRATIREThH T,

ZORMHESTYH, ENED PLCHINEREL, BNEIMREAEET L L L
TW [ —ED] aFrE— R, E—F 203y FTOREMEICHE SV
[—EDLCL ZF%E L@ @EIC X 5 2 E T — NEBIRO A2 HH3 i PLC
DR S NTZE NN D OIRIRER Z REMEESUTICHHI & 5 & Licznkk
KRB ZHNH LT, KRYTHD,

(6) &4k, 92 HETHIZIT 2 FAMEE L~ L RN 95 HOK b EEHICI T
% JE M O KRE (FERE) L& ITU-R P.372 b 508, (EEREEM ST L
AL E LTI OERAMEZ, B4 9 53RO 8 1 SRk DMIER R & 42 &
HUVEIZR T D, FTROIWGET SAVT2ENE TTU-R P. 372 25 9 il TlE, 2006 4 &
2007 TR I W T HEME S AU BREMEEIE IS & [BUTRIE ICRE# S
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TWAHEE L NN %Y (Measurements in Europe in 2006/2007 have
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