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3RSUDZQH�G]LDáDQLH�XU]�G]H��HOHNWURHQHUJHW\F]Q\FK�L�HQHUJRHOHNWURQLF]Q\FK�Z\PDJD

VSHáQLHQLD�� FKRFLD*E\� Z� SRGVWDZRZ\P� ]DNUHVLH� RNUH�ORQ\FK� ZDUXQNyZ�� Z� V]F]HJyOQR�FL

w odniesieniu do:
• �URGRZLVND��Z�NWyU\P�XU]�G]HQLD�PDM��SUDFRZDü�

• MDNR�FL�XNáDGX�]DVLODQLD�

• ]DNáyFH��HOHNWURPDJQHW\F]Q\FK�

-HGQRF]H�QLH� VDPH� XU]�G]HQLD� QLH� SRZLQQ\� ZSá\ZDü� XMHPQLH� QD� SUDF
� LQQ\FK� XU]�G]H�

WHFKQLF]Q\FK� QS�� SU]H]� QDGPLHUQH� SRGZ\*V]HQLH� WHPSHUDWXU\� Z� SRPLHV]F]HQLX�� ZLEUDFMH�

]DNáyFHQLD� HOHNWURPDJQHW\F]QH�� DQL� QLH� SRZRGRZDü� QDGPLHUQ\FK� XFL�*OLZR�FL� GOD

SU]HE\ZDM�F\FK�Z�SREOL*X�RVyE�

:L
NV]R�ü� XU]�G]H�� HOHNWU\F]Q\FK� WDNLFK� MDN� VLOQLNL�� WUDQVIRUPDWRU\�� RGELRUQLNL

R�ZLHWOHQLRZH��XU]�G]HQLD�JU]HMQH�L�LQ��MHVW�SU]HZD*QLH�PDáR�ZUD*OLZD�QD�]PLDQ\�ZDUXQNyZ

RWRF]HQLD� L� ]DVLODQLD�� MH*HOL� ]DFKRG]�� RQH� Z� RJUDQLF]RQ\P� ]DNUHVLH�� 6DPH� UyZQLH*� QLH

SRZRGXM�� LVWRWQ\FK� ]PLDQ� PLNURNOLPDWX� �URGRZLVND�� Z� NWyU\P� V�� HNVSORDWRZDQH�� DQL

]DNáyFH��Z�XNáDG]LH�]DVLODQLD��Z�VWRSQLX�XWUXGQLDM�F\P�SUDFH�LQQ\FK�XU]�G]H��WHFKQLF]Q\FK�

-H*HOL� MHGQDN�QLHNWyUH� ]�QLFK�Z\ZRáXM�� WDNLH� ]PLDQ\� L� ]DNáyFHQLD�� WR� ]� UHJXá\�PR*OLZH� MHVW

WDNLH� ]ORNDOL]RZDQLH� XU]�G]HQLD� L� ]DVWRVRZDQLH� WDNLHJR� XNáDGX� ]DVLODQLD�� *H� ]DSHZQLRQH� V�

SR*�GDQH�ZDUXQNL�SUDF\� W\FK�RUD]� LQQ\FK�XU]�G]H�� L�RJUDQLF]RQH�V�� Uy*QRURGQH�]DNáyFHQLD

SRZRGRZDQH�SUDF��XU]�G]H��]DNáyFDM�F\FK�

:]DMHPQH� GRSDVRZDQLH� XU]�G]H�� HOHNWU\F]Q\FK� L� HOHNWURQLF]Q\FK� GR� ZDUXQNyZ

�URGRZLVNRZ\FK� L� WHFKQLF]Q\FK�� RUD]� RGZURWQLH�� SU]\M
WR� QD]\ZDü� NRPSDW\ELOQR�FL��

:� ]DOH*QR�FL� RG� WHJR�� F]HJR� GRSDVRZDQLH� WR� GRW\F]\�� UR]Uy*QLD� VL
� NRPSDW\ELOQR�ü

�URGRZLVNRZ���NRPSDW\ELOQR�ü�]�XNáDGHP�]DVLODQLD�RUD]�NRPSDW\ELOQR�ü�HOHNWURPDJQHW\F]Q�

(electromagnetic compability, (0&���:�V]F]HJyOQR�FL�NRPSDW\ELOQR�FL��HOHNWURPDJQHW\F]Q�

QD]\ZD�VL
�]GROQR�ü�XU]�G]H��HOHNWU\F]Q\FK�GR�GáXJRWUZDáHJR��SRSUDZQHJR�IXQNFMRQRZDQLD

Z��URGRZLVNX�HOHNWU\F]Q\P�EH]�QLHGRSXV]F]DOQLH�V]NRGOLZHJR�RGG]LDá\ZDQLD�QD��URGRZLVNR

L� SUDFXM�FH� WDP� LQQH� XU]�G]HQLD�� 2JyOQ\� VFKHPDW� VSU]
*HQLD� RELHNWyZ�� ]DNáyFDM�FHJR

L� ]DNáyFDQHJR� SU]HGVWDZLRQR� QD� U\V�� ��� 6\JQDá� ]DNáyFDM�F\� PR*H� PLHü� FKDUDNWHU� FL�Já\�

G\VNUHWQ\� OXE� LPSXOVRZ\�� D� VSU]
*HQLH� SRPL
G]\� RELHNWDPL� PR*H� E\ü� JDOZDQLF]QH�

SRMHPQR�FLRZH��LPSXOVRZH�OXE�LQQH��U\V�����

:� UHIHUDFLH� RPyZLRQR� Z\EUDQH� ]DJDGQLHQLD� ]ZL�]DQH� ]� NRPSDW\ELOQR�FL�

HOHNWURPDJQHW\F]Q�� Z� LQVWDODFMDFK� HOHNWU\F]Q\FK�� =DNáyFHQLD� WH� SRVLDGDM�� VZRM�� VSHF\ILN


L�Uy*QL��VL
�RG�]DNáyFH��Z\VW
SXM�F\FK�Z�LQQ\FK�REZRGDFK�HOHNWU\F]Q\FK��WDNLFK�MDN�XNáDG\

Z\VRNLHJR�QDSL
FLD��REZRG\�WHOHNRPXQLNDF\MQH��UDGLRIRQLF]QH�L�LQ��=�WHJR�SXQNWX�ZLG]HQLD

PR*QD�Z\PLHQLü�QDVW
SXM�FH�ZD*QLHMV]H�FHFK\�LQVWDODFML�HOHNWU\F]Q\FK�

• ]DVLODQLH�RGELRUQLNyZ�R�]QDF]Q\FK�PRFDFK�]QDPLRQRZ\FK��SRELHUDM�F\FK�F]
VWR

SU�G�R�]QDF]Q\P�RGNV]WDáFHQLX�RG�SU]HELHJX�VLQXVRLGDOQHJR�

• EH]SR�UHGQLH� V�VLHG]WZR� SU]HZRGyZ� ZLHONRSU�GRZ\FK�� VWHURZQLF]\FK� L� V\JQD�

lizacyjnych,
• V]HURNL�]DNUHV�ZDUWR�FL�PR*OLZ\FK�GR�Z\VW�SLHQLD�SU�GyZ��URERF]\FK�L�SU]HW
*H�

niowych,
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• ]JUXSRZDQLH�QLHMHGQRNURWQLH�GX*HM� OLF]E\�DSDUDWXU\�R� Uy*QRUDNLP�RGG]LDá\ZDQLX

na otoczenie (cieplne, elektromagnetyczne) w ograniczonej przestrzeni rozdzielnic
QLVNLHJR� QDSL
FLD�� ]JUXSRZDQLH� WDNLH� SRZRGXMH� Z]DMHPQH�� QHJDW\ZQH� RGG]LDá\�

ZDQLH� W\FK�XU]�G]H�� QD� VLHELH�� FR�SURZDG]L�GR�SRJRUV]HQLD� VL
�ZDUXQNyZ�SUDF\

ZV]\VWNLFK�]DLQVWDORZDQ\FK�XU]�G]H��

'R� XU]�G]H�� HOHNWU\F]Q\FK� V]F]HJyOQLH� XFL�*OLZ\FK� ]� SXQNWX� ZLG]HQLD� NRPSDW\ELOQR�FL

HOHNWURPDJQHW\F]QHM�Z�LQVWDODFMDFK�HOHNWU\F]Q\FK�QDOH*\�]DOLF]\ü�SU]HGH�ZV]\VWNLP�

• SU]HNV]WDáWQLNL�HQHUJRHOHNWURQLF]QH�

• FHZNL� HOHNWURPDJQHVyZ� �QDS
G\� VW\F]QLNyZ� L� SU]HND(QLNyZ� HOHNWURPDJQH�

W\F]Q\FK��FHZNL�Z\]ZDODF]\�HOHNWURPDJQHW\F]Q\FK�Z\á�F]QLNyZ��

• á�F]QLNL�HOHNWU\F]QH��]MDZLVND�á�F]HQLRZH��]ZáDV]F]D�SU]\�Z\á�F]DQLX�QLHZLHONLFK

SU�GyZ�LQGXNF\MQ\FK�RUD]�SU�GyZ�]ZDUFLRZ\FK��PRJ��VWDQRZLü�(UyGáR�]DNáyFH�

w pracy instalacji.

:� SU]HNV]WDáWQLNDFK� HQHUJRHOHNWURQLF]Q\FK� ]H� VWHURZDQ\PL� HOHPHQWDPL� SyáSU]HZRGQL�

NRZ\PL� UyZQLH*� SRGF]DV� SUDF\� FL�JáHM� SU]HELHJL� SU�GX� L� QDSL
FLD�PDM�� NV]WDáW� LPSXOVyZ�R

]QDF]Q\FK� VWURPR�FLDFK� QDUDVWDQLD�� U]
GX� ZLHOX� DPSHUyZ� L� ZROWyZ� QD� PLNURVHNXQG
�� ]H

VNáDGRZ\PL� KDUPRQLF]Q\PL� UR]FL�JDM�F\PL� VL
� Z� SD�PLH� �������� 0+]�� 6]\ENR]PLHQQH

SU]HELHJL� QDSL
ü� L� SU�GyZ� R� GX*\FK� F]
VWRWOLZR�FLDFK� L� GX*\P� SR]LRPLH� HQHUJHW\F]Q\P�

SRFKRG]�FH�]DUyZQR�RG�HOHPHQWyZ�HQHUJRHOHNWURQLF]Q\FK�MDN�L�RG�F]\QQR�FL�á�F]HQLRZ\FK�

Z\ZRáXM��]PLHQQH�SROH�HOHNWURPDJQHW\F]QH��E
G�FH�(UyGáHP�]DNáyFH��UR]FKRG]�F\FK�VL
�Z

Uy*Q\�VSRVyE��Z�W\P�UyZQLH*�GURJ��IDO�HOHNWURPDJQHW\F]Q\FK�

:DUXQNL�NRPSDW\ELOQR�FL�Z\PDJDM��WDNLHJR�Z\NRQDQLD�LQVWDODFML��DE\�Z\HOLPLQRZDü

E�G(� RJUDQLF]\ü�GR�RNUH�ORQHJR�SR]LRPX�V]NRGOLZH�RGG]LDá\ZDQLH�DSDUDWXU\� L� SU]HZRGyZ�

:� UR]ZL�]DQLDFK� SUDNW\F]Q\FK� ]DFKRG]L� SU]HZD*QLH� NRQLHF]QR�ü� ]DVWRVRZDQLD� ZL
FHM� QL*

MHGQHJR��URGND�RFKURQ\��VSR�UyG�WDNLFK�MDN�

• ]ZL
NV]HQLH� RGOHJáR�FL� SRPL
G]\� SU]HZRGDPL� QDOH*�F\PL� GR� Uy*Q\FK� REZRGyZ

GR� ��� FP� L�ZL
NV]HM� RUD]� RJUDQLF]HQLH� GáXJR�FL�� QD� NWyUHM� SU]HZRG\� V�� XáR*RQH

obok siebie,
• ]DVWRVRZDQLH� NLONX� SU]HZRGyZ� GZX*\áRZ\FK� ]DPLDVW� MHGQHJR�ZLHOR*\áRZHJR� R

ZVSyOQHM�*\OH�SRZURWQHM�

• galwaniczne rozdzielenie obwodów,
• zastosowanie przewodów ekranowanych oraz ekranowania niektórych,

V]F]HJyOQLH�ZUD*OLZ\FK�DSDUDWyZ�

• RJUDQLF]HQLH� ZDUWR�FL� V]F]\WRZ\FK� RUD]� VWURPR�FL� QDUDVWDQLD� SU]HSL
ü�� SU]H]

]DVWRVRZDQLH�RJUDQLF]QLNyZ�SU]HSL
ü�

• Z\UyZQDQLH� SRWHQFMDáX�� SU]H]� SRá�F]HQLH� ]H� VRE��� SU]HZRGHP� R� EDUG]R� PDáHM

UH]\VWDQFML�� SU]HZRG]�F\FK� RVáRQ� DSDUDWyZ� L� F]
�FL� SU]HZRG]�F\FK� REF\FK�

SRPL
G]\�NWyU\PL�PRJ��Z\VW�SLü�Uy*QLFH�SRWHQFMDáyZ�

• ]DVWRVRZDQLH� ILOWUyZ� V]HURNRSDVPRZ\FK� RJUDQLF]DM�F\FK� UR]SU]HVWU]HQLDQLH� VL


]DNáyFH��R�Z\VRNLHM�F]
VWRWOLZR�FL�

• ]DVWRVRZDQLH�SU]HNáDGQLNyZ�SR�UHGQLF]�F\FK�SU�GRZ\FK�L�QDSL
FLRZ\FK�
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.RPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD� MHVW� �FL�OH� ]ZL�]DQD� ]� ]DJDGQLHQLHP� MDNR�FL� HQHUJLL�Z

LQVWDODFMDFK�HOHNWU\F]Q\FK��1LHGRWU]\PDQLH�Z\PRJyZ�NRPSDW\ELOQR�FL�PR*H�E\ü�SRZRGHP

QLHRGSRZLHGQLFK�SDUDPHWUyZ�QDSL
FLD�]DVLODM�FHJR��D�Z�V]F]HJyOQR�FL�

• ]E\W�GX*HJR�SR]LRPX�Z\*V]\FK�KDUPRQLF]Q\FK�Z�QDSL
FLX�]DVLODM�F\P�

• Z\VW
SRZDQLD� SU]HUZ� Z� QDSL
FLX� ]DVLODM�F\P�� ]ZL�]DQ\FK� ]� QLHSUDZLGáRZ\P

G]LDáDQLHP�XU]�G]H��]DEH]SLHF]DM�F\FK�L�VWHUXM�F\FK�Z�LQVWDODFMDFK�

• Z\VW
SRZDQLD� LQQ\FK� ]DNáyFH�� Z� SU]HELHJX� QDSL
FLD� ]DVLODM�FHJR� �ZDKDQLD�

V]\ENLH�]PLDQ\�L�LQ����NWyUH�PRJ��E\ü�SRZRGHP�QLHSUDZLGáRZHJR�IXQNFMRQRZDQLD

odbiorników energii elektrycznej.
=� WHJR� Z]JO
GX� Z� UHIHUDFLH� ZVND]DQR� QD� ]ZL�]HN� NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]QHM� ]

MDNR�FL��HQHUJLL�Z�LQVWDODFMDFK�HOHNWU\F]Q\FK�

=$.àÏ&(1,$� (/(.7520$*1(7<&=1(� ,1'8.2:$1(�:6.87(.�:=$-(0�
1(*2�2''=,$à<:$1,$�35=(:2'Ï:�,167$/$&<-1<&+

Wzajemne� RGG]LDá\ZDQLH� HOHNWURPDJQHW\F]QH� SU]HZRGyZ� LQVWDODF\MQ\FK� PR*H� E\ü

Z� SHZQ\FK� SU]\SDGNDFK� SU]\F]\Q�� ]QDF]Q\FK� ]DNáyFH�� Z� LQVWDODFMDFK� HOHNWU\F]Q\FK�

PDM�F\FK� ZSá\Z� QD� MDNR�ü� GRVWDUF]DQHM� HQHUJLL� L� QD� IXQNFMRQRZDQLH� DSDUDWXU\�

2GG]LDá\ZDQLH�WR�GRW\F]\�Z�V]F]HJyOQR�FL�

• QRZRF]HVQ\FK� XNáDGyZ� LQVWDODFML� Z\NRQDQ\FK� Z� V\VWHPDFK� W]Z�� ÄLQVWDODFML

inteligentnej” (European Installation Bus (,%�� /RQ� :RUNV��� JG]LH� F]
VWR� ZUD]

]�SU]HZRGDPL�REFL�*HQLD�URERF]HJR�SURZDG]RQH�V��SU]HZRG\�VáX*�FH�GR�SU]HV\áX

informacji (szyna informacyjna),
• ZLHORSU]HZRGRZ\FK�OLQLL�LQVWDODF\MQ\FK��W\SRZ\FK�GOD�XNáDGyZ�SU]HP\VáRZ\FK�

• LQVWDODFML�Z�ZLHORURG]LQQ\FK�EXG\QNDFK�PLHV]NDOQ\FK�Z\SRVD*RQ\FK�Z�SU]HVWD�

U]DáH� LQVWDODFMH� R� QLHZLHONLFK� SU]HNURMDFK� SU]HZRGyZ�� ]ZáDV]F]D� SU]HZRGX

QHXWUDOQHJR�E�G(�RFKURQQR�QHXWUDOQHJR�L�R�GX*HM�DV\PHWULL�REFL�*HQLD�

• Z]DMHPQHJR�RGG]LDá\ZDQLD�UR]OHJá\FK�XNáDGyZ�SRá�F]H��Z\UyZQDZF]\FK�]�SU]H�

wodami linii instalacyjnych.

6NXWHF]QR�ü� RGG]LDá\ZDQLD� SROD� HOHNWURPDJQHW\F]QHJR� SRFKRG]�FHJR� RG� SU]HZRGyZ

LQVWDODF\MQ\FK�MHVW�]DOH*QD�RG�

• F]
VWRWOLZR�FL�SROD�

• ZDUWR�FL� SU�GX� GDQHM� KDUPRQLF]QHM� Sá\Q�FHJR�Z� SU]HZRG]LH�� NWyU\� MHVW� (UyGáHP

]DNáyFHQLD�

• Z]DMHPQHM�RGOHJáR�FL�PLHG]\�SU]HZRGDPL�

3UREOHPDW\ND�WD�MHVW�DNWXDOQ\P�]DJDGQLHQLHP�EDGDZF]\P��Z�V]F]HJyOQR�FL�Z�]DNUHVLH�ZFL�*

XGRVNRQDODQ\FK� UR]ZL�]D�� V\VWHPX� (,%�� JG]LH� RNUH�OD� VL
� ]DNáyFHQLD� ZSURZDG]DQH� SU]H]

przewody elektroenergetyczne do przewodów magistralnych (szyny informacyjnej).
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:� SUDFDFK� W\FK� EDGD� VL
� QDSL
FLH� LQGXNRZDQH� Z� SU]HZRGDFK� V]\Q\� LQIRUPDF\MQHM

Z� ]DOH*QR�FL� RG� Z\PLHQLRQ\FK� WU]HFK� SDUDPHWUyZ� VNXWHF]QR�FL� RGG]LDá\ZDQLD� SROD

HOHNWURPDJQHW\F]QHJR�RUD]�RG�EXGRZ\�L�Z]DMHPQHJR�UR]PLHV]F]HQLD�SU]HZRGyZ�Z�ZL�]FH

ZLHOR*\áRZHM��:\Uy*QLD�VL
�SU]\�W\P�QDVW
SXM�FH�URG]DMH�EXGRZ\�SU]HZRGyZ�

• przewody prowadzone równolegle, nieekranowane,
• przewody prowadzone równolegle z ekranem pojedynczym,
• przewody prowadzone równolegle z ekranem podwójnym,
• SU]HZRG\�SURZDG]RQH�Z�ZL�]FH�VNU
WQHM��QLHHNUDQRZDQH�

• SU]HZRG\�SURZDG]RQH�Z�ZL�]FH�VNU
WQHM��HNUDQRZDQH�

:\PLHQLRQH�URG]DMH�SU]HZRGyZ�PR*QD�RGQLH�ü�UyZQLH*�GR�LQQ\FK�UR]ZL�]D��SUDNW\F]Q\FK�

VWRVRZDQ\FK� SR]D� LQVWDODFMDPL� (,%�� 3U]\NáDGRZ\� Z\NUHV� QDSL
FLD� LQGXNRZDQHJR� U2 w
SU]HZRG]LH�R�GáXJR�FL���P�Z�IXQNFML�]PLDQ�F]
VWRWOLZR�FL�SU�GX� I 1�E
G�FHJR�(UyGáHP�SROD

HOHNWURPDJQHW\F]QHJR�� SU]HGVWDZLRQR� QD� U\V�� �� >�@�� 3U�G� WHQ�PLDá� SU]HELHJ� VLQXVRLGDOQ\� R

F]
VWRWOLZR�FL� QDVWDZLDQHM�Z� ]DNUHVLH� RG� ���+]� GR� ��� N+]� L� R�ZDUWR�FL� VNXWHF]QHM� ��$��=

SU]HGVWDZLRQ\FK� ]DOH*QR�FL� ZLGDü�� *H� GOD� SU]HZRGyZ� SURZDG]RQ\FK� UyZQROHJOH� QLH� PD

ZL
NV]HM� Uy*QLF\� Z� � LQGXNRZDQ\P� QDSL
FLX� Z� SU]HZRGDFK� HNUDQRZDQ\FK� SRMHG\QF]R� L

SRGZyMQLH�� 3R]\W\ZQH� RGG]LDá\ZDQLH� HNUDQRZDQLD� MHVW� MHGQDN� ZLGRF]QH� SU]\� SRUyZQDQLX

NU]\ZHM� RGSRZLDGDM�FHM� SU]HZRGRP� QLHHNUDQRZDQ\P� L� HNUDQRZDQ\P�� 6WRVXQNRZR� SURVW\

]DELHJ� NRQVWUXNF\MQ\� SROHJDM�F\� QD� VNU
FHQLX� SU]HZRGyZ� Z� ZL�]FH� VNXWHF]QLH� RJUDQLF]D

SR]LRP�QDSL
ü�LQGXNRZDQ\FK�ZVNXWHN�RGG]LDá\ZDQLD�SROD�HOHNWURPDJQHW\F]QHJR�V�VLHGQLFK

SU]HZRGyZ��5y*QLFD�WD�Z�SU]\SDGNX�SU]HZRGyZ�QLHHNUDQRZDQ\FK�Z\QRVL�RN����U]
G\��D�GOD

SU]HZRGyZ� HNUDQRZDQ\FK� MHVW� ZL
NV]D� QL*� MHGHQ� U]�G� ZDUWR�FL� QDSL
FLD�� ,QQ�� ZD*Q�

SUDZLGáRZR�FL�� ]LOXVWURZDQ�� QD� U\V�� �� MHVW� ZSURVW� SURSRUFMRQDOQD� ORJDU\WPLF]QD� ]DOH*QR�ü

QDSL
FLD� LQGXNRZDQHJR� U2 Z� SU]HZRGDFK� RG� F]
VWRWOLZR�FL� SU�GX� I 1, a tym samym od
F]
VWRWOLZR�FL� ]DNáyFDM�FHJR� SROD� PDJQHW\F]QHJR�� ']LHVL
FLRNURWQHPX� Z]URVWRZL

F]
VWRWOLZR�FL� RGSRZLDGD� Z� SU]\EOL*HQLX� UyZQLH*� G]LHVL
FLRNURWQ\� Z]URVW� LQGXNRZDQHJR

QDSL
FLD��3U]\NáDGRZR�GOD�SU]HZRGyZ�Z�ZL�]FH� VNU
FRQHM�� HNUDQRZDQHM��GOD�F]
VWRWOLZR�FL

���� +]� QDSL
FLH� LQGXNRZDQH� U2 wynosi 10 mV, dla 1000 Hz – 100 mV, a dla 10 kHz
RGSRZLHGQLR� ����� P9�� :\QLNDM�F\� VW�G� SU]\URVW� PRF\� LQGXNRZDQHM� a� SU]\SDGDM�FHM� QD
MHGQ��GHNDG
�Z]URVWX�F]
VWRWOLZR�FL�V]DFXMH�VL
�QD�

GHNDG
G%��
3

3
D

�

� �ORJ == , (1)

gdzie: P1, P2� ±� PRFH� SU�GX� Z\LQGXNRZDQHJR� Z� SU]HZRG]LH� ]DNáyFDQ\P� RGSRZLHGQLR� GOD

czestotliwosci f1 i f2, przy czym f1 = 10 f2.
1D� WHM� SRGVWDZLH� PR*QD� RNUH�OLü� W]Z�� WáXPLHQQR�ü� SU]HQLNRZ�� b dla przewodów
LQVWDODF\MQ\FK�SURZDG]RQ\FK�ZH�ZVSyOQHM�ZL�]FH�

�

�

,

,
DE ORJ⋅= , (2)

gdzie I 2� �� SU�G� Z\LQGXNRZDQ\� Z� SU]HZRG]LH� ]DNáyFDQ\P�� I 1� ±� SU�G� Z� SU]HZRG]LH

]DNáyFDM�F\P�

7áXPLHQQR�ü� SU]HQLNRZD� MHVW� P�LQ�� IXQNFM�� F]
VWRWOLZR�FL�� FR� ]LOXVWURZDQR� QD� U\V�� �� GOD

F]
VWRWOLZR�FL�Z�]DNUHVLH�RG����+]�GR����N+]�L�QD�U\V����GOD�]DNUHVX�RG����N+]�GR����0+]�

:LHONR�ü� WD� SR]ZDOD� RNUH�OLü� VSRG]LHZDQH� ZDUWR�FL� SU�GyZ� LQGXNRZDQ\FK� Z� RNUH�ORQ\P

XNáDG]LH� SU]HZRGyZ� LQVWDODF\MQ\FK�� SU]\� ]QDMRPR�FL� ZLGPD� Z\*V]\FK� KDUPRQLF]Q\FK� Z
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SU]HZRG]LH� Ä]DNáyFDM�F\P´�� =� SU]HGVWDZLRQ\FK� ]DOH*QR�FL� MHVW� ZLGRF]QH�� *H� GOD� KDUPR�

QLF]QHM� SRGVWDZRZHM� WáXPLHQQR�ü� SU]HZRGyZ� LQVWDODF\MQ\FK� MHVW� QD� W\OH� GX*D�� *H� MHM

SUDNW\F]Q\� ZSá\Z� QD� SUDF
� LQVWDODFML� PR*QD� X]QDü� ]D� SRPLMDOQLH� PDá\�� 7áXPLHQQR�ü

]PQLHMV]D� VL
� MHGQDN� ]QDF]QLH� ZUD]� ]H� Z]URVWHP� F]
VWRWOLZR�FL�� SU]\� F]\P� Z� FDá\P

RPDZLDQ\P�]DNUHVLH�MHVW�]QDF]QLH�Z\*V]D�GOD�SU]HZRGyZ�SURZDG]RQ\FK�Z�ZL�]FH�VNU
WQHM

QL*�GOD�SU]HZRGyZ�XáR*RQ\FK�UyZQROHJOH�

3RPLPR�� *H� ZDUWR�FL� VNXWHF]QH� SU�GyZ� Z\*V]\FK� KDUPRQLF]Q\FK� PDOHM�� ZUD]� ]H

Z]URVWHP� U]
GX� KDUPRQLF]QHM�� WR� MHGQDN� XG]LDá� KDUPRQLF]Q\FK� Z\VRNLFK� U]
GyZ� Z

LQGXNRZDQ\FK� SU�GDFK� PR*H� E\ü� ]QDF]�F\�� :� SUDNW\FH� SUREOHP� WHQ� GRW\F]\� JáyZQLH

V\WXDFML��JG\�SU]HZRG\�WUDQVPLVML�GDQ\FK��QS��Z�LQVWDODFML�(,%���E�G(�SU]HZRG\�VWHURZQLF]H

XáR*RQH� V�� Z� EH]SR�UHGQLHM� EOLVNR�FL� SU]HZRGyZ� HQHUJHW\F]Q\FK�� NWyU\PL� Sá\Q�� SU�G\� R

]QDF]Q\FK� ZDUWR�FLDFK� L� JG\� Uy*QLFD� SRPL
G]\� URERF]\PL� ZDUWR�FLDPL� SU�GyZ� Z� W\FK

REZRGDFK�PR*H�VL
JDü�NLONX�U]
GyZ��1DWRPLDVW�Z]DMHPQH�VSU]
*HQLD�LQGXNF\MQH�SRPL
G]\

SRV]F]HJyOQ\PL� SU]HZRGDPL� ID]RZ\PL� LQVWDODFML� PR*QD� X]QDü� ]D� QLH� PDM�FH� LVWRWQHJR

ZSá\ZX�QD�MHM�SUDF
�

1RUPD�31�(1�������>�@�RNUH�OD�Z\PRJL�GRW\F]�FH�QDSL
FLD�]DVLODM�FHJR�Z�]DNUHVLH

GR�KDUPRQLF]QHM�U]
GX�����F]\OL�GR�F]
VWRWOLZR�FL���N+]��1DOH*\�VRELH�MHGQDN�]GDZDü�VSUDZ


]�IDNWX��*H�VWRVRZDQH�REHFQLH�Z�VLHFLDFK�QLVNLHJR�QDSL
FLD� ILOWU\�Z\*V]\FK�KDUPRQLF]Q\FK�

JáyZQLH� ILOWU\�DNW\ZQH��HOLPLQXM�F�KDUPRQLF]QH�QL*V]\FK� U]
GyZ��JáyZQLH�RG���FLHM�GR����

VWHM��JHQHUXM��SU�G\�Z�Z\*V]\FK�]DNUHVDFK�KDUPRQLF]Q\FK��QLHMHGQRNURWQLH�SU]HNUDF]DM�F\FK

KDUPRQLF]Q�� U]
GX� ���� GOD� NWyU\FK� WáXPLHQQR�ü� VSU]
*H�� SRPL
G]\� SU]HZRGDPL

LQVWDODF\MQ\PL� ]QDF]QLH� PDOHMH�� =DNUHV� F]
VWRWOLZR�FL� ��� N+]� ±� ���0+]� �U\V�� ��� GRW\F]\

MHGQDN� SU]HGH� ZV]\VWNLP� Z]DMHPQHJR� RGG]LDá\ZDQLD� SU]HZRGyZ� V]\Q\� LQIRUPDF\MQHM� Z

ÄLQVWDODFMDFK� LQWHOLJHQWQ\FK´��1D�U\V����ZLGRF]QH� MHVW�SRQDGWR��*H�Z�]DNUHVLH�F]
VWRWOLZR�FL

RG� RN�� ������ N+]� GR� RN�� ���� 0+]� SU]HELHJ� WáXPLHQQR�FL� GOD� SU]HZRGyZ� XáR*RQ\FK

UyZQROHJOH�L�HNUDQRZDQ\FK�XWU]\PXMH�VL
�Z�SU]\EOL*HQLX�QD�VWDá\P�SR]LRPLH�������G%��-HVW

WR�HIHNWHP�XZLGRF]QLHQLD�VL
�W]Z��ÄHIHNWX�WáXPLHQLD�UHIOHNV\MQHJR´��FKDUDNWHU\VW\F]QHJR�GOD

ekranów cylindrycznych wykonanych z folii metalowej.

6.87.,�635=	)(��(/(.7520$*1(7<&=1<&+�:�35=(:2'$&+�2&+521�
1<&+� :� 52=%8'2:$1<&+� 8.à$'$&+� ,167$/$&-,� :<.21$1<&+
W SYSTEMIE TN-S

6SU]
*HQLD� HOHNWURPDJQHW\F]QH� SRPL
G]\� SU]HZRGDPL� LQVWDODF\MQ\PL� PRJ�

SRZRGRZDü� SU]HSá\Z� ]QDF]Q\FK� SU�GyZ� L� SRMDZLHQLH� VL
� QDGPLHUQ\FK� QDSL
ü� Z

UR]EXGRZDQ\FK� XNáDGDFK� LQVWDODFML� Z\NRQDQHM� Z� V\VWHPLH� 71�6�� 3U]HZyG� RFKURQQ\� 3(�

RSUyF]�SU]\á�F]HQLD�JR�GR�JáyZQHM�V]\Q\�Z\UyZQDZF]HM��U\V������á�F]RQ\�MHVW�]�X]LHPLRQ\PL

HOHPHQWDPL�PHWDORZ\PL�Z�XNáDGDFK�SRá�F]H��PLHMVFRZ\FK��3U�G�LQGXNRZDQ\�Z�SU]HZRG]LH

3(�PD�Z� WHQ�VSRVyE�GRJRGQ��GURJ
�SU]HSá\ZX��I PE1, IPE2, IPE3, U\V�����Z�Z\RGU
EQLRQ\FK�
]ZDUW\FK�S
WODFK�L�]H�Z]JO
GX�QD�QLHZLHON��LPSHGDQFM
�W\FK�SRá�F]H��PR*H�RVL�JDü�]QDF]QH

ZDUWR�FL��]ZáDV]F]D�Z�GX*\FK�RELHNWDFK�EXGRZODQ\FK�L�UR]OHJá\FK�LQVWDODFMDFK��=DJDGQLHQLH

WR� SU]HGVWDZLRQH� MHVW� EOL*HM� P�LQ�� Z� SUDF\� >�@�� JG]LH� SU]HDQDOL]RZDQR� Uy*QH� VSHF\ILF]QH

SU]\SDGNL� XNáDGyZ� SRá�F]H�� SU]HZRGX� 3(�Z� LQVWDODFMDFK� GX*\FK� EXG\QNyZ�� 3U]\NáDGRZH

rezultaty takich pomiarów opisanych w [4] zestawiono w tabeli 1.
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Tabela 1.
3U]\NáDGRZH�SRPLDU\�SU�GyZ�Z�SU]HZRGDFK�OLQLL�]DVLODM�FHM�Z�V\VWHPLH�71�6�Z�JPDFKX�VWDFML�UDGLRZR�
telewizyjnej wg [4].

3U�G\�Z�SU]HZRGDFKRodzaj
mierzonego
SU�GX

L1 [A] L2 [A] L3 [A] N [A] PE [A]

:DUWR�ü

skuteczna
FDáNRZLWD

135 135 135 158 34

:DUWR�ü

skuteczna
1-szj harm.

120 120 120 25 7,6

:DUWR�ü

skuteczna
3-ciej harm.

55 55 55 150 32

3U]\WRF]RQ\� SU]\NáDG� LOXVWUXMH� ZDJ
� RPDZLDQHJR� SUREOHPX�� JG]LH� ]QDF]�F\� XG]LDá� SU�GX

��FLHM� KDUPRQLF]QHM� Z� SU]HZRGDFK� ID]RZ\FK� SRZRGXMH�� *H� ZDUWR�ü� VNXWHF]QD� SU�GX� Z

SU]HZRG]LH� QHXWUDOQ\P�� Z� NWyU\P� SU�G\� ��FLHM� KDUPRQLF]QHM� V�� Z� ID]LH� L� VXPXM�� VL
�

]QDF]�FR� SU]HZ\*V]D� SU�G\� Z� SU]HZRGDFK� ID]RZ\FK�� :� SU]HZRG]LH� 3(�� XáR*RQ\P� Z

ZHZQ
WU]QHM� OLQLL� ]DVLODM�FHM� UyZQROHJOH� QD� ]QDF]QHM� GáXJR�FL� ZUD]� ]� SR]RVWDá\PL

SU]HZRGDPL�� /��� /��� /�� L� 1� LQGXNXMH� VL
� SU�G�� NWyU\� PDM�F� GRJRGQ�� GURJ
� SU]HSá\ZX� Z

]ZDUW\FK�S
WODFK�SRá�F]H��Z\UyZQDZF]\FK��U\V������RVL�JD�]QDF]QH�ZDUWR�FL��*áyZQ\�XG]LDá

Z�W\P�SU�G]LH�PD�SU�G���FLHM�KDUPRQLF]QHM��8NáDG�WHQ�WZRU]\�QLHMDNR�MHGQR]ZRMRZH��]ZDUWH

X]ZRMHQLH� ZWyUQH� WUDQVIRUPDWRUD�� 1LHNRU]\VWQ\P� VNXWNLHP� SU]HSá\ZX� WDN� ]QDF]Q\FK

ZDUWR�FL�SU�GX�MHVW�PR*OLZR�ü�SRMDZLHQLD�VL
�QDGPLHUQ\FK�VSDGNyZ�QDSL
FLD�Z�SU]HZRGDFK

3(��:DUWR�FL�W\FK�QDSL
ü�]DOH*��EH]SR�UHGQLR�RG�SU]HNURMX�SU]HZRGX�3(��SU]\�F]\P�ZUD]�]H

Z]URVWHP�WHJR�SU]HNURMX�QDSL
FLD�PDOHM��

2PyZLRQH� V\WXDFMH� GRW\F]�� SU]HGH� ZV]\VWNLP� LQVWDODFML� Z� GX*\FK� RELHNWDFK

EXGRZODQ\FK� R� UR]EXGRZDQ\P� V\VWHPLH� SRá�F]H�� SU]HZRGX� 3(� ]� LQQ\PL� HOHPHQWDPL

SU]HZRG]�F\PL��:�QLHZLHONLFK�EXG\QNDFK��JG]LH�WUDVD�ZVSyOQHJR�SU]HELHJX�SU]HZRGX�3(�]

SR]RVWDá\PL�SU]HZRGDPL� LQVWDODF\MQ\PL� MHVW� VWRVXQNRZR�NUyWND�� ]DJDGQLHQLH� WR�QLH� VWZDU]D

problemów praktycznych.

.203$7<%,/12�û�(/(.7520$*1(7<&=1$�:�8.à$'$&+�6,(&,�71�&

:L
NV]R�ü�LVWQLHM�F\FK�Z�NUDMX�LQVWDODFML�HOHNWU\F]Q\FK�Z�EXG\QNDFK�PLHV]NDOQ\FK�WR

LQVWDODFMH�Z\NRQDQH�SU]HG�������ODW\�Z�V\VWHPLH�71�&��NWyUH�]�ZLHOX�Z]JO
GyZ�QDOH*\�X]QDü

REHFQLH�]D�SU]HVWDU]DáH�L�QLH�RGSRZLDGDM�FH�ZVSyáF]HVQ\P�Z\PRJRP�WHFKQLF]Q\P�MDN�L�SR*��

GDQHPX�SR]LRPRZL�NRPIRUWX�X*\WNRZDQLD��*áyZQH�SRZRG\�]áHM�MDNR�FL�W\FK�LQVWDODFML�WR�

• brak rozdzielenia przewodów: neutralnego i ochronnego, co jest niezgodne z obecnymi
SU]HSLVDPL�L�ZSURZDG]D�LVWRWQH�RJUDQLF]HQLD�Z�RFKURQLH�SU]HFLZSRUD*HQLRZHM�

• QLHZLHONLH� SU]HNURMH� SU]HZRGyZ�� QLH� RGSRZLDGDM�FH� ZVSyáF]HVQ\P� REFL�*HQLRP

instalacji,



9

• SRZV]HFKQH� VWRVRZDQLH� SU]HZRGyZ� DOXPLQLRZ\FK�� QLH� QDGDM�F\FK� VL
� Z� ]DVDG]LH� GR

stosowania przy przekrojach mniejszych od 16 mm2,
• SU]HVWDU]Dá\�� Z\HNVSORDWRZDQ\� L� QLH� RGSRZLDGDM�F\� ZVSyáF]HVQ\P� VWDQGDUGRP� RVSU]
W

instalacyjny.

6SR�UyG� Z\PLHQLRQ\FK� WX� F]\QQLNyZ� QDMZD*QLHMV]\P� ]� SXQNWX� ZLG]HQLD� NRPSDW\ELOQR�FL

elektromagnetycznej jest niedostateczny przekrój przewodów, przede wszystkim  przewodu
RFKURQQR�QHXWUDOQHJR� 3(1�� ]ZDQHJR� Z� SU]HV]áR�FL� SU]HZRGHP� ]HURZ\P�� 3U]HZyG� WHQ

SRVLDGD�SU]HNUyM�DGHNZDWQ\�GR�REFL�*H���QD�NWyUH�SODQRZDQR�RPDZLDQH� LQVWDODFMH��&KRFLD*

SHáQLá�RQ� �L�SHáQL�GR�G]LVLDM��RNUH�ORQ�� URO
�Z�RFKURQLH�SU]HFLZSRUD*HQLRZHM��GR� URNX�����

MHJR�SU]HNUyM�Z�ZHZQ
WU]Q\FK� OLQLDFK�]DVLODM�F\FK�EXG\QNyZ�ZLHORURG]LQQ\FK�RJUDQLF]DQR

do 6 mm2�$O�E�G(�QDZHW�GR���PP2��Z\FKRG]�F�]�]DáR*HQLD�]QLNRPHM�REFL�*DOQR�FL�URERF]HM�

3U]HNUyM�WHQ�E\á�F]
VWR�SURMHNWRZDQ\�MDNR�QL*V]\�RG�SU]HNURMX�*\á�URERF]\FK��3R�URNX�����

RGVW�SLRQR� RG� WHM� SUDNW\NL� SURMHNWXM�F� ]Z\NOH� SU]HNUyM� SU]HZRGX� 3(1� MDNR� UyZQ\

SU]HNURMRZL� *\á� URERF]\FK�� .RQVHNZHQFMH� WHJR� V�� REHFQLH� FRUD]� GRWNOLZLHM� RGF]XZDQH� Z

LQVWDODFMDFK�]�WDPWHJR�RNUHVX��:�SU]HZRG]LH�RFKURQQR�QHXWUDOQ\P�VXPXM��VL
�ERZLHP�SU�G\

SRELHUDQH�SU]H]�RGELRUQLNL�MHGQRID]RZH��*G\E\�SU�G\�WH�QLH�]DZLHUDá\�VNáDGRZ\FK�Z\*V]\FK

KDUPRQLF]Q\FK�� SU]HZRGHP� 3(1� Sá\Q�áE\� MHG\QLH� SU�G� DV\PHWULL� LFK� REFL�*HQLD� R

QLH]QDF]QHM� ZDUWR�FL�� 3U]HG� ������ ODW\� ]DáR*HQLH� WR� E\áR� E\ü� PR*H� SUDZG]LZH�� 2EHFQLH

MHGQDN�� SU]\� ]QDF]Q\P� XG]LDOH� RGELRUQLNyZ� SRELHUDM�F\FK� SU�G� RGNV]WDáFRQ\�� REFL�*HQLH

SU]HZRGX� 3(1� MHVW� GX*H� L� QLHMHGQRNURWQLH� QDGPLHUQH� Z� VWRVXQNX� GR� MHJR� REFL�*DOQR�FL�

:\QLND�WR�]�IDNWX��*H�SU�G\���FLHM�KDUPRQLF]QHM�L�MHM�QLHSDU]\VW\FK�NURWQR�FL�RUD]�VNáDGRZD

VWDáD�V��]H�VRE��Z�ID]LH��F]\OL�LFK�VXPD�JHRPHWU\F]QD�L�DOJHEUDLF]QD�V��VRELH�UyZQH��:áD�QLH

WH�KDUPRQLF]QH�GRPLQXM��QDMF]
�FLHM�Z�REFL�*HQLX�SU]HZRGX�3(1��3RQDGWR�REFL�*HQLH�WHJR

SU]HZRGX� MHVW� ]ZL
NV]RQH� HIHNWHP� WUDQVIRUPDFML�� RPyZLRQ\P� Z� SRSU]HGQLP� SXQNFLH

referatu dla sieci TN-S. W wyniku tego, przy niedostatecznych przekrojach tego przewodu
dochodzi do:
• QDGPLHUQ\FK� VSDGNyZ� QDSL
FLD� L� ]QDF]Q\FK� SRWHQFMDáyZ� Z\VW
SXM�F\FK� Z� SU]HZRG]LH

PEN,
• XV]NRG]HQLD�SU]HZRGX�3(1�ZVNXWHN�SU]HFL�*H��

6NXWNLHP� WHJR� MHVW� SRJRUV]HQLH� VL
� F]\� QDZHW� Z� VNUDMQ\FK� SU]\SDGNDFK� EUDN� RFKURQ\

SU]HFLZSRUD*HQLRZHM� MDN� UyZQLH*� QLH]DFKRZDQLH� Z\PRJyZ� NRPSDW\ELOQR�FL

HOHNWURPDJQHW\F]QHM� L� MDNR�FL� GRVWDUF]DQHM� HQHUJLL� >�@�� 3U]\NáDGRZ\� SU]HELHJ� SU�GX� Z

SU]HZRG]LH� 3(1� ZHZQ
WU]QHM� OLQLL� ]DVLODM�FHM� SU]HGVWDZLRQR� QD� U\V�� ��� :� WDEHOL� �

]DPLHV]F]RQR�SU]\NáDGRZH�SRUyZQDQLH�ZDUWR�FL�SU�GyZ�Z�SU]HZRGDFK�ID]RZ\FK�L�SU�GX�Z

SU]HZRG]LH�3(1�]PLHU]RQ\FK�Z�ZHZQ
WU]QHM�OLQLL�]DVLODM�FHM�EXG\QNX�ZLHORURG]LQQHJR��GOD

SU]\SDGNX� QLHZLHONLHJR� REFL�*HQLD� SU�GRZHJR�� �VRERWD�� JRG]LQ\� SRUDQQH��� JG\� ]QDF]QD

OLF]ED�RGELRUQLNyZ�WR�RGELRUQLNL�UDGLRZR�WHOHZL]\MQH��2GELRUQLNL�WH��Z\SRVD*RQH�QD�RJyá�Z

]DVLODF]H� ]� SRMHPQR�FLRZ\PL� ILOWUDPL� QDSL
FLD�� SRELHUDM�� SU�G� Z� GX*\P� VWRSQLX

RGNV]WDáFRQ\�� 'OD� ]LOXVWURZDQLD� RGNV]WDáFHQLD� NU]\ZHM� SU�GX� Z� WDEHOL� SRGDQR� UyZQLH*

SURFHQWRZH� ]DZDUWR�FL� SU�GyZ� NROHMQ\FK� KDUPRQLF]Q\FK� I k Z� VWRVXQNX� GR� ZDUWR�FL

FDáNRZLWHM�ZDUWR�FL�VNXWHF]QHM�SU�GX�Z�MHGQ\P�]�SU]HZRGyZ�ID]RZ\FK�L�Z�SU]HZRG]LH�3(1�
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Tabela 2.
3U]\NáDGRZH� REFL�*HQLD� SU]HZRGyZ� ID]RZ\FK� L� SU]HZRGX� 3(1� ZHZQ
WU]QHM� OLQLL� ]DVLODM�FHM� EXG\QNX
ZLHORURG]LQQHJR�Z�F]DVLH�QLHZLHONLHJR�REFL�*HQLD��VRERWD��JRG]LQ\�SRUDQQH��

2EFL�*HQLH�SU]HZRGyZ
L3 PEN

Harmoniczna
SU�GX L1 L2

[A] I k/I [%] [A] I k/I [%]
DC
1
3
5
7
9
11
13
15

0,01
2,53
0,35
0,76
0,25
0,05
0,11
0,03
0,03

0,0
3,05
0,18
0,65
0,42
0,01
0,12
0,04
0,10

0,03
2,62
0,91
0,66
0,30
0,07
0,05
0,09
0,06

1,02
91,29
31,55
23,12
10,60
2,55
1,74
3,16
2,09

0,03
0,35
1,28
0,42
0,17
0,06
0,11
0,11
0,17

2,06
24,69
89,72
29,34
12.06
4,43
8,07
7,54
11,88

3U]\NáDG�WHQ�LOXVWUXMH�� MDN�]QDF]QH�V��RGNV]WDáFHQLD�SU�GX�Z�SU]HZRG]LH�3(1��QDZHW

Z�SU]\SDGNX�QLHZLHONLHJR�REFL�*HQLD�SU�GRZHJR�LQVWDODFML��3RPLPR��*H�ND*G\�]�RGELRUQLNyZ

LQG\ZLGXDOQLH� VSHáQLD� Z\PDJDQLD� QRUP\� 31�(1� ���������� >�@�� WR� ]VXPRZDQH� REFL�*HQLH

SU]HZRGX�3(1�WU]HFL��KDUPRQLF]Q�� L� MHM�QLHSDU]\VW\PL�NURWQR�FLDPL��GDMH�Z�HIHNFLH�EDUG]R

GX*H�RGNV]WDáFHQLH�SU�GX��1RUPD� >�@� MHVW�QRUP�� R� FKDUDNWHU]H�SU]HGPLRWRZ\P��RNUH�ODM�F�

Z\PRJL� GRW\F]�FH� GRSXV]F]DOQ\FK� SR]LRPyZ�HPLVML� KDUPRQLF]Q\FK�Z� SU�G]LH� RGELRUQLND�

3U]\WRF]RQ\� SU]\NáDG� SRND]XMH�� *H� QDZHW� MHM� VSHáQLHQLH� SU]H]� RGELRUQLNL� ]DLQVWDORZDQH� QLH

GDMH�SUDNW\F]QLH� LQIRUPDFML�R�RGNV]WDáFHQLDFK�SU�GX�REFL�*HQLD�Z�LQVWDODFML��1DMSURVWV]\P�L

VNXWHF]Q\P� VSRVREHP� HOLPLQDFML� VNXWNyZ� SU]HFL�*HQLD� SU]HZRGX� 3(1� F]\� SU]HZRGX

QHXWUDOQHJR� SU�GDPL� Z\*V]\FK� KDUPRQLF]Q\FK� MHVW� ]DSHZQLHQLH� RGSRZLHGQLFK� SU]HNURMyZ

W\FK�SU]HZRGyZ��2EHFQLH�SRMDZLDM��VL
�SURSR]\FMH��DE\�SU]HNUyM�SU]HZRGX�QHXWUDOQHJR�E\á

dwukrotnie lub co najmniej o � ZL
NV]\�RG�SU]HNURMyZ�SU]HZRGyZ�ID]RZ\FK�
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PODSUMOWANIE

3UREOHPDW\ND� ]DNáyFH�� HOHNWURPDJQHW\F]Q\FK� Z� LQVWDODFMDFK� HOHNWU\F]Q\FK� VWDMH� VL


]DJDGQLHQLHP� FRUD]� ZD*QLHMV]\P� ]� SXQNWX� ZLG]HQLD� SRSUDZQHM� SUDF\� W\FK� LQVWDODFML� L

]DVLODQ\FK�RGELRUQLNyZ��3RUXV]RQH�Z�UHIHUDFLH�NZHVWLH�VWDQRZL�� MHG\QLH�Z\EUDQH�WHPDW\�Z

W\P� ]DNUHVLH� L� QLH� Z\F]HUSXM�� SUREOHPX�� (OLPLQDFMD� VNXWNyZ� QHJDW\ZQ\FK� RGG]LDá\ZD�

HOHNWURPDJQHW\F]Q\FK� MHVW� Z� ]QDF]QHM� PLHU]H� ]ZL�]DQD� ]� RGSRZLHGQLP� Z\PLDURZDQLHP

SU]HZRGyZ� LQVWDODF\MQ\FK�� VSRVREHP� LFK� SURZDG]HQLD� L� Z\SRVD*HQLHP� LQVWDODFML� Z

RGSRZLHGQL�RVSU]
W��:\GDMH�VL
��*H�Z�QDMEOL*V]HM�SU]\V]áR�FL�SRZLQQR�GRM�ü�Z�W\P�]DNUHVLH

GR� ]QDF]Q\FK� SU]HZDUWR�FLRZD�� L� XZ]JO
GQLDQLD� W\FK� ]DJDGQLH�� P�LQ�� Z� SURMHNWRZDQLX

LQVWDODFML� HOHNWU\F]Q\FK�� ]ZáDV]F]D� Z� LQVWDODFMDFK� GX*\FK� RELHNWyZ� EXGRZODQ\FK�

3U]\JRWRZDQLH�RGSRZLHGQLFK��V]F]HJyáRZ\FK�]DOHFH��Z\PDJD�MHGQDN�SURZDG]HQLD�GDOV]\FK

prac badawczych.

LITERATURA

[1] Bauer J.: Untersuchung unterschiedlicher Leitungstypen zum Einbau im Gebäude-
Installations-Bussystemen, 5. Int. Fachmesse und Kongreß für Elektromagnetische
Verträglichkeit, 20.-22. Februar 1996, Universität der Bundeswehr München-Neubiberg,
0DWHULDá\�NRQIHUHQF\MQH�9'(�9HUODJ�*PE+��%HUOLQ�2IIHQEDFK��VWU����������

[2] Nedtwig L.: EMV-Praxishandbuch. WEKA-Verlag Augsburg, 1995.

[3]�31�(1������� Ä3DUDPHWU\� QDSL
FLD� ]DVLODM�FHJR�Z�SXEOLF]Q\FK� VLHFLDFK� UR]G]LHOF]\FK´�

PKN 1998.

[4] Dittrich I. Frey M.: Über eigentlich verbotene Schutzleiterströme in Gebäuden mit TN-S
System; Ursachen und Vermeidung im Hinblick auf Installation und Erdsystem, 5. Int.
Fachmesse und Kongreß für Elektromagnetische Verträglichkeit, 20.-22. Februar 1996,
8QLYHUVLWlW�GHU�%XQGHVZHKU�0�QFKHQ�1HXELEHUJ��0DWHULDá\�NRQIHUHQF\MQH�9'(�9HUODJ

GmbH, Berlin-Offenbach, str. 989-996.

[5] Markiewicz H., Klajn A.: JakR�ü� HQHUJLL� Z� LQVWDODFMDFK� HOHNWU\F]Q\FK�� 0DWHULDá\

.RQIHUHQFML�Ä-DNR�ü�(QHUJLL�(OHNWU\F]QHM�Z�6LHFLDFK�(OHNWURHQHUJHW\F]Q\FK�Z�3ROVFH´�

3ROVNLH�7RZDU]\VWZR�3U]HV\áX�L�5R]G]LDáX�(QHUJLL�(OHNWU\F]QHM��3R]QD��������OLVWRSDGD

2000, str. 171-178.

[6] PN-EN 61��������� .RPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD�� 'RSXV]F]DOQH� SR]LRP\�

'RSXV]F]DOQH�SR]LRP\�HPLVML�KDUPRQLF]Q\FK�SU�GX��ID]RZ\�SU�G�]DVLODM�F\�RGELRUQLND

≤ 16 A). PKN 1997.



12

PODPISY POD RYSUNKAMI I RYSUNKI

Rys. 1.�6]NLF� SU]HGVWDZLDM�F\� ]MDZLVNR� VSU]
*HQLD� HOHNWURPDJQHW\F]QHJR� ]DNáyFDM�FHJR�

�� �� RELHNW� ]DNáyFDM�F\�� �� ±� RELHNW� ]DNáyFDQ\�� �� ±� GURJD�SU]HV\áX� V\JQDáX� ]DNáyFDM��

cego, F� ±� GRSXV]F]DOQ\� SR]LRP� ]DNáyFHQLD��Sz� ±� V\JQDá� ]DNáyFDM�F\��Sw� ±� V\JQDá�Z

RELHNFLH�]DNáyFDQ\P�

Rys. 2.�3U]\NáDG\� VSU]
*H�� ]DNáyFDM�F\FK�� D�JDOZDQLF]QH�� E�SRMHPQR�FLRZH�� F�LQGXNF\MQH�

oznaczenia jak na rys. 1.

Rys. 3�3U]\NáDGRZH�ZDUWR�FL�QDSL
FLD�LQGXNRZDQHJR�Z�SUyENDFK�SU]HZRGyZ�LQVWDODF\MQ\FK
R�GáXJR�FL��P�R�GZyFK�Uy*Q\FK�URG]DMDFK�SURZDG]HQLD�ZJ�>�@�����ZL�]ND�UyZQROHJáD�

SU]HZRG\� QLH� HNUDQRZDQH�� �� �� ZL�]ND� UyZQROHJáD�� SU]HZRG\� HNUDQRZDQH

SRMHG\QF]R��� �� ZL�]ND� UyZQROHJáD�� SU]HZRG\� HNUDQRZDQH� SRGZyMQLH�� �� �� ZL�]ND

VNU
WQD�� SU]HZRG\� QLH� HNUDQRZDQH�� �� ±� ZL�]ND� VNU
WQD�� SU]HZRG\� HNUDQRZDQH

pojedynczo.

Rys. 4�7áXPLHQQR�ü� SU]HQLNRZD� SU]HZRGyZ� SRMHG\QF]R� HNUDQRZDQ\FK� Z� ZL�]FH

UyZQROHJáHM�����L�VNU
WQHM�����Z�IXQNFML�F]
VWRWOLZR�FL�Z�]DNUHVLH�RG����+]�GR����N+]�

Rys. 5�7áXPLHQQR�ü� SU]HQLNRZD� SU]HZRGyZ� LQVWDODF\MQ\FK� Z� IXQNFML� F]
VWRWOLZR�FL� Z

zakresie od 10 kHz do 10000 kHz; oznaczenia cyfrowe jak na rys. 3.

Rys. 6.�6]NLF� LOXVWUXM�F\� QLHNRU]\VWQ\� ZSá\Z� RGG]LDá\ZD�� HOHNWURPDJQHW\F]Q\FK� QD

REFL�*HQLH� SU]HZRGX� 3(� Z� LQVWDODFML� HOHNWU\F]QHM� GX*\FK� RELHNWyZ� EXGRZODQ\FK�

wykonanej w systemie TN-S.

Rys. 7��3U]\NáDGRZ\��W\SRZ\�SU]HELHJ�SU�GX�Z�SU]HZRG]LH�3(1�ZUD]�]H�VSHNWUXP�Z\*V]\FK

harmonicznych.
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Rys. 3.
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Rys. 4.
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