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Streszczenie�� -DNR�ü� ]DVLODQLD� HQHUJL�� HOHNWU\F]Q�� VWDMH� VL
� MHGQ\P� ]� QDMZD*QLHMV]\FK
SUREOHPyZ�ZVSyáF]HVQHM� HOHNWURWHFKQLNL�� -X*� REHFQLH�� D� ]� FDá�� SHZQR�FL�� Z� QLHRGOHJáHM

SU]\V]áR�FL� QLHRPDO� ZV]\VF\� X*\WNRZQLF\� HQHUJLL� HOHNWU\F]QHM� ]HWNQ�� VL
� ]� SUREOHPDPL

]ZL�]DQ\PL� ]� MHM� MDNR�FL��� F]HUSL�F� VW�G� VDW\VIDNFM
� ]DZRGRZ�� L� NRU]\�FL�PDWHULDOQH� OXE

GR�ZLDGF]DM�F� QHJDW\ZQ\FK� VNXWNyZ� MHM� GHJUDGDFML�� &HOHP� QLQLHMV]HJR� DUW\NXáX�

SLHUZV]HJR�]� VHULL�SUH]HQWXM�FHM� V]F]HJyáRZR� W
� WHPDW\N
�� MHVW�SU]HNRQDQLH�F]\WHOQLNyZ�R

VáXV]QR�FL� W\FK� WZLHUG]H��� &HO� WHQ� ]RVWDQLH� RVL�JQL
W\�� MH*HOL� SU]HND]DQH� WUH�FL� VWDQ�� VL


SRF]�WNLHP�G\VNXVML��GR�XG]LDáX�Z�NWyUHM��QD�áDPDFK�F]DVRSLVPD�DXWRU�DUW\NXáX�L�5HGDNFMD

VHUGHF]QLH�]DSUDV]DM��

1. .203$7<%,/12�û��(/(.7520$*1(7<&=1$
-HGQ\P� ]� SRGVWDZRZ\FK� SRM
ü� ]ZL�]DQ\FK� ]� X*\WNRZDQLHP� HQHUJLL� HOHNWU\F]QHM� MHVW

SRM
FLH� NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]QHM� �EMC – Electromagnetic Compatibility).
3RZVWDáR� RQR� Z� ODWDFK� ���� Z� 86$� MDNR� UH]XOWDW� EDGD�� QDG� ZRMVNRZ\PL� ]DVWRVRZDQLDPL
HOHNWURQLNL�� :� VZRLFK� SRF]�WNDFK� NRPSDW\ELOQR�ü� E\áD� UDF]HM� V]WXN�� LQ*\QLHUVN�� QL*
G]LHG]LQ��QDXNL��8OHJáR�WR�REHFQLH�]DVDGQLF]HM�]PLDQLH�

3LHUZV]H� GHILQLFMH� NRPSDW\ELOQR�FL� GDá� 'HSDUWDPHQW� 2EURQ\� 86$� Z� ����� U�
:SURZDG]RQR�ZyZF]DV�SRM
FLD�NRPSDW\ELOQR�FL�Z�RJyOH��NRPSDW\ELOQR�FL�NRQVWUXNF\MQHM�L
operacyjnej [0RUR��� ����@�� 1LH� ]QDOD]á\� RQH� PL
G]\QDURGRZHJR� X]QDQLD� L� Z� ����� U�
0L
G]\QDURGRZD� .RPLVMD� (OHNWURWHFKQLF]QD� ,(&1� SU]\M
áD� ZáDVQ�� GHILQLFM
�� NWyUHM
RVWDWHF]Q\�NV]WDáW�QDGDQR�Z������U��=JRGQLH�]�W��GHILQLFM�2:

.RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD��PL
G]\�XU]�G]HQLHP�L�MHJR�RWRF]HQLHP�OXE�PL
G]\

XU]�G]HQLDPL�� WR� ]GROQR�ü� XU]�G]HQLD� GR� SUDZLGáRZHJR� IXQNFMRQRZDQLD� Z� VSRVyE

]DGRZDODM�F\� Z� GDQ\P� �URGRZLVNX� HOHNWURPDJQHW\F]Q\P� EH]� ZSURZDG]DQLD� QDGPLHUQ\FK

]DEXU]H�
3
�GR�WHJR��URGRZLVND��OXE�GR�LQQ\FK�XU]�G]H���

:]DMHPQH� RGG]LDá\ZDQLH� SRPL
G]\� �URGRZLVNLHP� HOHNWURPDJQHW\F]Q\P� D� UR]ZD*DQ\P
RGELRUQLNLHP�PR*H� PLHü� FKDUDNWHU� SU]HZRG]RQ\� �]ZL�]DQ\� ]� JDOZDQLF]Q\P� SRá�F]HQLHP�
OXE� SURPLHQLRZDQ\� �]ZL�]DQ\� ]H� VSU]
*HQLDPL�� LQGXNF\MQ\P�� SRMHPQR�FLRZ\P� OXE
HOHNWURPDJQHW\F]Q\P���2EHFQLH���LQDF]HM�QL*�E\áR�WR�Z�SU]HV]áR�FL�±�SRM
FLH�NRPSDW\ELOQR�FL
REHMPXMH� QLH� W\ONR� SUREOHP\� ]ZL�]DQH� ]� SU]HV\áHP� LQIRUPDFML�� :FKRG]�� Z� MHJR� ]DNUHV
UyZQLH*� ]DJDGQLHQLD� Z]DMHPQ\FK� RGG]LDá\ZD�� PL
G]\� XU]�G]HQLDPL� L� V\VWHPDPL

                                                          
1 International Electrotechnical Commission.
2�'HILQLFM
�W
�]QDOH(ü�PR*QD�WDN*H�Z�QRUPLH�,(&�����������������RUD]�31�7�������������
3�=JRGQLH�]�31�7������������� WHUPLQ�Ä]DEXU]HQLH�HOHNWURPDJQHW\F]QH´�X*\ZDQ\�MHVW�Z�]QDF]HQLX�SU]\F]\Q\
�]MDZLVND� HOHNWURPDJQHW\F]QHJR��� NWyUD� PR*H� SRZRGRZDü� ÄREQL*HQLH� MDNR�FL� G]LDáDQLD� XU]�G]HQLD� OXE
V\VWHPX��DOER�QLHNRU]\VWQLH�ZSá\ZDü�QD�PDWHUL
�R*\ZLRQ�� L�QLHR*\ZLRQ�´��1DWRPLDVW� WHUPLQHP�Ä]DNáyFHQLH
HOHNWURPDJQHW\F]QH´� QRUPD� RNUH�OD� VNXWHN� RGG]LDá\ZDQLD� Ä]DEXU]HQLD´�� F]\OL� VSRZRGRZDQH� SU]H]� QLH
ÄREQL*HQLH�MDNR�FL�G]LDáDQLD�XU]�G]HQLD�OXE�V\VWHPX´�
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Z\NRU]\VWXM�F\PL�]MDZLVND�HOHNWURPDJQHW\F]QH�GR�FHOyZ�WUDQVPLVML�L�SU]HWZDU]DQLD�HQHUJLL�
D� WDN*H� RGG]LDá\ZDQLD� W\FK� XU]�G]H�� L� V\VWHPyZ� QD� QDWXUDOQH� �URGRZLVNR
HOHNWURPDJQHW\F]QH� L� QD� ELRVIHU
�� D� ZL
F� ZV]HONLH� ]MDZLVND� MDNLHMNROZLHN� QLH]JRGQR�FL
elektromagnetycznej.

Wszystkie zagadnienia NRPSDW\ELOQR�FLRZH�� ]JRGQLH� ]� SRZ\*V]�� GHILQLFM��� DQDOL]RZDQH
V�� Z� GZyFK� SRGVWDZRZ\FK� DVSHNWDFK�� 6�� WR�� RGSRUQR�ü4 systemu na zaburzenia
HOHNWURPDJQHW\F]QH� L� HPLVMD� ]DEXU]H�� HOHNWURPDJQHW\F]Q\FK��:L�*�FH� VL
� ]� W\P� SR]LRP\5

HPLV\MQR�FL� L� RGSRUQR�FL� RUD]� SU]\M
WH� QD� Z\URVW� SR]LRP\� NRQVWUXNF\MQH� XPR*OLZLDM�
Z\]QDF]HQLH�SR]LRPX�NRPSDW\ELOQR�FL�HOHNWURPDJQHW\F]QHM�V\VWHPX6 (rys.1).

5\V����:]DMHPQD�UHODFMD�SRPL
G]\�SRV]F]HJyOQ\PL�SR]LRPDPL�]DEXU]H�������SR]LRP�RGSRUQR�FL������SR]LRP
HPLVML������SR]LRP�NRPSDW\ELOQR�FL����±�SR]LRP\�SODQRZDQH����±�SR]LRP\�NRQVWUXNF\MQH

7HUD]�� JG\� HOHNWURQLND� MHVW� REHFQD� QLHRPDO� ZV]
G]LH�� SRM
FLH� NRPSDW\ELOQR�FL� MHVW� WH*
ZV]HFKRJDUQLDM�FH�� 6W�G� WDN� ]GHF\GRZDQD� '\UHNW\ZD� .RPLVML� (XURSHMVNLHM� GRW\F]�FD
NRPSDW\ELOQR�FL�Z�NUDMDFK�8QLL��(0&�'LUHFWLYH��������((&��ZD*QD�RG���VW\F]QLD������U���
NWyUD� SU]HVWU]HJDQLH� MHM� F]\QL� EH]Z]JO
GQLH� RERZL�]NRZ\P�� :DUWR� SU]\WRF]\ü� GZD
postanowienia dyrektywy:
• 6WRVRZDQLH� ]ZL�]DQ\FK� ]� G\UHNW\Z�� QRUP�NRPSDW\ELOQR�FLRZ\FK� MHVW� RERZL�]NRZH�GOD

ZV]\VWNLFK� SD�VWZ�F]áRQNyZ�8QLL� RUD]�ZV]\VWNLFK� QLH� QDOH*�F\FK� GR�ZVSyOQRW\�� NWyU]\
FKF��ZSURZDG]Lü�VZRMH�SURGXNW\�QD�U\QNL�8QLL�

• $UW\NXá� ��� PyZL�� *H� SURGXFHQW� MHVW� ]RERZL�]DQ\� SU]HSURZDG]Lü� EDGDQLD� VSUDZG]DM�FH
]JRGQR�ü� MHJR� Z\UREX� ]� QRUPDPL� �RNUH�ODM�F\PL� GRSXV]F]DOQH� SR]LRP\� HPLWRZDQ\FK
]DEXU]H�� RUD]� SR]LRP\� RGSRUQR�FL��� SRGSLVDü� GHNODUDFM
� ]JRGQR�FL� �Declaration of
Conformity�� RUD]� R]QDF]\ü� VZyM� Z\UyE� HXURSHMVNLP� ]QDNLHP� ]JRGQR�FL� �&(� �

                                                          
4�2GSRUQR�ü�XU]�G]HQLD�QD�]DEXU]HQLD� WR� ]GROQR�ü�SUDFXM�FHJR�XU]�G]HQLD�GR�]DFKRZDQLD� VZ\FK�ZáD�FLZR�FL
SRSUDZQHJR� G]LDáDQLD�� SU]\� RGG]LDá\ZDQLX� RNUH�ORQ\FK� ]DEXU]H�� HOHNWURPDJQHW\F]Q\FK� OXE� XPRZQHJR
V\JQDáX�]DEXU]DM�FHJR�>31�7������������@��1DOH*\�SDPL
WDü��*H�UH]XOWDW�EDGD��RGSRUQR�FL�VSU]
WX�RNUH�ODQ\
MHVW� ]DZV]H� ]� SHZQ\P� SUDZGRSRGRELH�VWZHP�� QLH� MHVW� ERZLHP� ]DVDGQH� ]� WHFKQLF]QHJR� L� HNRQRPLF]QHJR
SXQNWX�ZLG]HQLD�]DSHZQLHQLH�Z�ND*G\P�SU]\SDGNX�RGSRUQR�FL�XNáDGX�QD�]DEXU]HQLD��NWyU\FK�Z\VW�SLHQLH�MHVW
PDáR�SUDZGRSRGREQH�

5� 3R]LRP� ]DEXU]HQLD� HOHNWURPDJQHW\F]QHJR� ±� ZDUWR�ü� ZVND(QLND� RSLVXM�FHJR� UR]ZD*DQH� ]MDZLVNR� Z� VSRVyE
LOR�FLRZ\��]PLHU]RQD�Z��FL�OH�RNUH�ORQ\�VSRVyE�>31�7������������@�

6� 3R]LRP� NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]QHM� �� SU]HZLG\ZDQ\�� PDNV\PDOQ\� SR]LRP� ]DEXU]HQLD
HOHNWURPDJQHW\F]QHJR�� NWyUH� PR*H� RGG]LDá\ZDü� QD� XU]�G]HQLH� OXE� V\VWHP� SUDFXM�F\� Z� ]GHILQLRZDQ\FK
ZDUXQNDFK��QLH�SRZRGXM�F�XWUDW\�MHJR�IXQNFML�X*\WNRZ\FK��:�SUDNW\FH�SU]\MPXMH�VL
�QLH�EH]Z]JO
GQ��ZDUWR�ü
PDNV\PDOQ���OHF]�SR]LRP��NWyU\�PR*H�E\ü�SU]HNURF]RQ\�]�PDá\P�SUDZGRSRGRELH�VWZHP��]Z\NOH�����>31�
T-01030: 1996].

0DUJLQHV�RGSRUQR�FL

Margines emisji

Konstrukcyjny margines emisji

.RQVWUXNF\MQ\�PDUJLQHV�RGSRUQR�FL

4 Margines
NRPSDW\ELOQR�FL

=PLHQQD�QLH]DOH*QD
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zaburzenia
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Communaute Europeenne�±�:VSyOQRWD�(XURSHMVND���'HNODUDFMD�]JRGQR�FL�PR*H�Z\QLNDü
]� WHRUHW\F]QHM� DQDOL]\� UR]ZL�]DQLD� WHFKQLF]QHJR� Z\UREX� OXE� ]� WHVWyZ� L� SRPLDUyZ�
SU]HSURZDG]RQ\FK� SU]H]� DNUHG\WRZDQH� ODERUDWRULD� ]JRGQLH� ]� RNUH�ORQ\PL� SURFHGXUDPL�
=QDN� &(� VWDQRZL� ]HZQ
WU]Q\�� ZLGRF]Q\� V\PERO�� LQIRUPXM�F\�� *H� Z\UyE� VSHáQLD
SRGVWDZRZH�Z\PDJDQLD�RNUH�ORQH�ZH�ZV]\VWNLFK�SU]HGPLRWRZ\FK�G\UHNW\ZDFK��UyZQLH*
NRPSDW\ELOQR�FLRZ\FK�� :� SU]\SDGNX�� JG\� SURGXFHQW� PD� VZRM�� VLHG]LE
� SR]D� WHUHQHP
8QLL��GHNODUDFM
�]JRGQR�FL�Z\VWDZLD�MHJR�XSRZD*QLRQ\�SHáQRPRFQLN�G]LDáDM�F\�QD�WHUHQLH
Unii.
6NXWNL� WHM� G\UHNW\Z\� PDM�� ]� SROVNLHM� SHUVSHNW\Z\� SHZLHQ� QHJDW\ZQ\� DVSHNW�� -HM� RVWUH

Z\PDJDQLD� SRZRGXM�� QDSá\Z� QD� QDV]� U\QHN� ZLHOX� ]DJUDQLF]Q\FK� SURGXNWyZ� R� Z\VRNLFK
SR]LRPDFK�HPLVML�]DEXU]H���QLH�GRSXV]F]RQ\FK�GR�VSU]HGD*\�QD�U\QNDFK�8QLL��3R]\W\ZQ\P
VNXWNLHP� MHVW� UR]ZyM� QRZHJR� VHNWRUD� SU]HP\VáX� L� XVáXJ�Z� G]LHG]LQLH� WHVWyZ� L� FHUW\ILNDFML�
=MDZLVNR� WR� ]DF]\QD� Z\VW
SRZDü� UyZQLH*� Z� 3ROVFH�� JG]LH� FRUD]� F]
�FLHM� ODERUDWRULD
FHUW\ILNDF\MQH�VWDM��VL
�EDUG]R�GREU\PL�LQZHVW\FMDPL�

'R�ZLDGF]HQLD� ]� WU]HFK� ODW� VWRVRZDQLD� G\UHNW\Z\� (0&� ZVND]XM�� QD� SLOQ�� SRWU]HE

]PLDQ\� SHZQ\FK� MHM� VIRUPXáRZD�� Z� WDNL� VSRVyE�� DE\� QDGDü� LP� SURVWV]�� L� EDUG]LHM
MHGQR]QDF]Q�� IRUP
�� 7DNL� ZQLRVHN� Z\VXQHOL� HNVSHUFL� G]LDáDM�F\� QD� U]HF]� XVSUDZQLHQLD� L
NRRUG\QRZDQLD� XVWDZRGDZVWZD�8QLL� Z� UDPDFK� ]HVSRáX� 6/,0� �Simpler Legislation for the
Single Market).

�����-$.2�û��(1(5*,,��(/(.75<&=1(-
-DNR�ü�� ]JRGQLH� ]H� VáRZQLNLHP� M
]\ND� SROVNLHJR� 3:1�� R]QDF]D� ]HVSyá� FHFK

Z\Uy*QLDM�F\FK� GDQ\� SU]HGPLRW�� ÄVWDQRZL�F\FK� R� W\P�� *H� MHVW� RQ� W\P� SU]HGPLRWHP�� D� QLH
innym”7�� &]\� WR� RNUH�OHQLH� PR*QD� ]DVWRVRZDü� GR� HQHUJLL� HOHNWU\F]QHM"� %XG]L� WR� QLHNLHG\
Z�WSOLZR�ü��HQHUJLD�ERZLHP�MDNR�NDWHJRULD�IL]\F]QD�MHVW�E\WHP�RELHNW\ZQLH�LVWQLHM�F\P��QLH
SRGOHJDM�F\P�ZDUWR�FLRZDQLX�� (QHUJLD� MHVW� OXE� MHM� QLH� PD�� PD� GX*�� OXE�PDá�� ZDUWR�ü� LWS�
-H*HOL�MHGQDN�HQHUJL
�HOHNWU\F]Q��SRWUDNWXMHP\�MDNR�WRZDU��D�MHVW�QLP�EH]�Z�WSLHQLD��ZyZF]DV
RNUH�OHQLD�GRW\F]�FH� MHM� MDNR�FL�QLH�EXG]�� MX*� ]DVWU]H*H���7UXGQR�]QDOH(ü�SROVNL�GRNXPHQW�
który explicite� RNUH�ODáE\� HQHUJL
� HOHNWU\F]Q�� QLH� MDNR� SRZV]HFKQLH� GRVW
SQH� GREUR
publiczne, lecz jako towar lub jako produkt8. Energia elektryczna jest rezultatem procesu
Z\WZyUF]HJR�L�MDNR�SURGXNW�WDN*H�ZLQQD�SRGOHJDü�RFHQLH�L�VWDQGDU\]DFML�

:� RGQLHVLHQLX� GR� HQHUJLL� HOHNWU\F]QHM� PR*QD� VIRUPXáRZDü� NLOND� VWZLHUG]H�
GHWHUPLQXM�F\FK�VSRVyE�MHM�WUDNWRZDQLD�Z�]DJDGQLHQLDFK�MDNR�FL��(QHUJLD�HOHNWU\F]QD������MHVW
WRZDUHP������NWyU\�MHVW�VSU]HGDZDQ\�����NOLHQWRZL�VSRG]LHZDM�FHPX�VL
��*H�RWU]\PXMH�GREU\
SURGXNW� ���� Z� IRUPLH� RGSRZLDGDM�FHM� MHJR� SRWU]HERP� D� FKDUDNWHU\]RZDQHM� ]ELRUHP
Z\Uy*QLRQ\FK� ZáD�FLZR�FL�� ���� NWyUH�� MH*HOL� V�� ]áHM� MDNR�FL�� PRJ�� ]DJUD*Dü� ZáDVQR�FL
X*\WNRZQLND��MHJR�]GURZLX��D�QDZHW�*\FLX�

(QHUJLD� HOHNWU\F]QD� XOHJD� GHJUDGDFML� SRG� ZSá\ZHP� ]DEXU]H�� HOHNWURPDJQHW\F]Q\FK�� D
ZL
F�]MDZLVN��NWyUH�VSUDZLDM���*H�ZDUWR�FL�SHZQ\FK�LOR�FLRZ\FK�ZVND(QLNyZ�±�FHFK�MDNR�FL
HQHUJLL���Uy*QL��VL
�RG�]QDPLRQRZ\FK��RGQRV]�F\FK�VL
�GR�VWDQyZ�XVWDORQ\FK�]�SU]HELHJDPL
VLQXVRLGDOQLH�]PLHQQ\PL��Z\VW
SXM�F\PL�Z�V\PHWU\F]Q\FK�XNáDGDFK�ZLHORID]RZ\FK�

:�OLWHUDWXU]H�WHFKQLF]QHM�F]
VWR�VWRVRZDQ\�MHVW�WHUPLQ�ÄMDNR�ü�QDSL
FLD´��voltage quality,
qualite de la tension�� WUDNWRZDQ\� MDNR� PLDUD� Uy*QLF\� QDSL
FLD� Z� VWRVXQNX� GR� SU]HELHJX
                                                          
7�:HGáXJ�31�,62�����������MDNR�ü�WR�RJyá�FHFK�L�ZáD�FLZR�FL�Z\UREX�OXE�XVáXJ�]ZL�]DQ\FK�]�]DVSRNDMDQLHP

stwierdzonych i przewidywanych potrzeb.
8� 3U]\NáDGRZR�� HXURSHMVND� G\UHNW\ZD� �������((&�� RNUH�ODM�FD� UHJXODFMH� SUDZQH� L� DGPLQLVWUDF\MQH�
]DEH]SLHF]DM�FH� RE\ZDWHOL� 8QLL� (XURSHMVNLHM� SU]HG� ZDGOLZ\PL� SURGXNWDPL�� Z� DUW\NXOH� �� PyZL� R
RGSRZLHG]LDOQR�FL� SURGXFHQWD� ]D� XV]NRG]HQLD� VSRZRGRZDQH� ZDG�� MHJR� SURGXNWX�� QDWRPLDVW� Z� DUW\NXOH� �
VWZLHUG]D� MHGQR]QDF]QLH�� *H� WDNLP� SURGXNWHP� MHVW� UyZQLH*� HQHUJLD� HOHNWU\F]QD�� 3U]\M
WD� Z� 3ROVFH� ILOR]RILD
�]DZDUWD�Z�XVWDZLH�Ä3UDZR�HQHUJHW\F]QH´��SU]HV�G]D�R�U\QNRZ\P�WUDNWRZDQLX�HQHUJLL�HOHNWU\F]QHM�±�OHF]�SU]\
SRGGDQLX�WHJR�VHNWRUD�G]LDáDOQR�FL�UHJXODF\MQHM�8U]
GX�5HJXODFML�(QHUJLL��85(��
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LGHDOQHJR��7HQ�RVWDWQL� MHVW� SU]HELHJLHP� VLQXVRLGDOQ\P�R� VWDáHM� F]
VWRWOLZR�FL� L� DPSOLWXG]LH�
&HFKDPL� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� V�� ZyZF]DV� ZLHONR�FL� RGQRV]�FH� VL
� GR� QDSL
FLD�
2JUDQLF]HQLHP� WHM� GHILQLFML� MHVW� MHM� Z\á�F]QLH� WHFKQLF]Q\� FKDUDNWHU� RUD]� SRPLQL
FLH� Z
UR]ZD*DQLDFK�GRW\F]�F\FK�MDNR�FL�SU]HELHJX�F]DVRZHJR�SU�GX�

2.1 Historia
-DNR�ü� HQHUJLL� QLH� MHVW� SUREOHPHP�QRZ\P��3RF]�WNL� WHM� G]LHG]LQ\� VL
JDM�� SLHUZV]\FK� ODW

QDV]HJR�ZLHNX�L�MDN�]DZV]H��UyZQLH*�ZyZF]DV��GRW\F]\á\�UHDOQ\FK�ZDUXQNyZ�SUDF\�VSU]
WX
HOHNWU\F]QHJR��:UD]�]�XSá\ZHP�F]DVX�L�]PLHQLDM�F\PL�VL
�SDUDPHWUDPL�HQHUJLL�HOHNWU\F]QHM�
]PLHQLDáR�VL
� UyZQLH*� UR]XPLHQLH� MHM� MDNR�FL��3RF]�WNRZR�GRW\F]\áR�RQR�REZRGyZ�QDSL
ü� L
SU�GyZ� VWDá\FK�� :� ����� URNX� UR]JRU]DáD� Z� $WODQFLH� �86$�� MHGQD� ]� SLHUZV]\FK� G\VNXVML
GRW\F]�F\FK� MDNR�FL�� -HM�SU]\F]\Q��E\áR�]DVW�SLHQLH� VWDáHJR�QDSL
FLD�]DVLODM�FHJR�V\VWHPHP
QDSL
ü�L�SU�GyZ�SU]HPLHQQ\FK��3RGVWDZRZ\P�DUJXPHQWHP�]ZROHQQLNyZ�VWDUHJR�UR]ZL�]DQLD
E\áD� QLH]DZRGQR�ü� ]DVLODQLD�� 7DN� ZL
F� MDNR�ü� HQHUJLL� HOHNWU\F]QHM� E\áD� Z� W\P� F]DVLH
XWR*VDPLDQD� JáyZQLH�� ]JRGQLH� ]� SRWU]HEDPL� F]DVX�� ]� QLH]DZRGQR�FL�� ]DVLODQLD�� :UD]� ]
UR]ZRMHP� WHFKQRORJLL� XNLHUXQNRZDQR� ]DLQWHUHVRZDQLD� QD� SU]HELHJL� F]DVRZH� QDSL
FLD�
:SURZDG]HQLH� (UyGHá� SU�GyZ� L� QDSL
ü� SU]HPLHQQ\FK� SR]ZROLáR�� ZUD]� ]� XSá\ZHP� F]DVX�
Z\NV]WDáFLü�]ELyU�FHFK�MDNR�FL�Z�MHJR�REHFQ\P�NV]WDáFLH�

:�W\P�WUZDM�F\P�MX*�NLONDG]LHVL�W�ODW�SURFHVLH�LQWHQV\ZQHJR�UR]ZRMX�WHM�G]LHG]LQ\�PR*QD
Z\Uy*QLü�WU]\�JáyZQH�HWDS\��]QDF]RQH�Uy*Q\P�VWRSQLHP�]DLQWHUHVRZDQLD�]DJDGQLHQLHP�

Etap I
:L�*H� VL
� ]� EDUG]R� ]QDF]�F�� SRVWDFL�� Z� KLVWRULL� HOHNWURWHFKQLNL� ±�Charlsem Proteusem

Steinmetzem9�� 7R� RQ� ZáD�QLH� MHVW� DXWRUHP� WDN� RF]\ZLVWHJR� REHFQLH� VSRVREX� HOLPLQDFML
SU�GyZ�WU]HFLHM�KDUPRQLF]QHM��RJyOQLH�KDUPRQLF]Q\FK�R�U]
GDFK�E
G�F\FK�NURWQR�FL��WU]HFK�
SROHJDM�FHJR� QD� VWRVRZDQLX� WUDQVIRUPDWRUyZ� R� X]ZRMHQLDFK� SRá�F]RQ\FK� Z� WUyMN�W� OXE� Z
JZLD]G
��EH]�SU]HZRGX�QHXWUDOQHJR��6WHLQPHW]�MHVW�UyZQLH*�DXWRUHP�NRQFHSFML�SR]ZDODM�FHM
Z� XNáDGDFK� WUyMID]RZ\FK� V\PHWU\]RZDü� ND*G\� MHGQRHOHPHQWRZ\� RGELRUQLN� ]D� SRPRF�
elementów pasywnych LC10.

Etap II
=DLQWHUHVRZDQLH�SUREOHPDW\N��MDNR�FL�HQHUJLL�]LQWHQV\ILNRZDáR�VL
�SRQRZQLH�Z�ODWDFK����

REHFQHJR� ZLHNX�� :� W\P� RNUHVLH� GR�ZLDGF]RQR� QHJDW\ZQ\FK� VNXWNyZ� Z]DMHPQHJR
VSU]
JDQLD� VL
� ELHJQ�F\FK� EOLVNR� VLHELH� SU]HZRGyZ� HQHUJHW\F]Q\FK� �]DVLODM�F\FK� SLHFH
áXNRZH�� SURVWRZQLNL� GX*HM� PRF\� LWS��� ]� SU]HZRGDPL� WHOHIRQLF]Q\PL�� (IHNWHP� E\á� UR]ZyM
WHRULL� Z\*V]\FK� KDUPRQLF]Q\FK� �ZK�� RUD]� VWRVRZDQLH� QD� V]HURN�� VNDO
� SDV\ZQ\FK� ILOWUyZ
energetycznych LC��:UD]�]�UR]ZRMHP�SLHUZV]\FK�SURVWRZQLNyZ�UW
FLRZ\FK��]�PR*OLZR�FL�
]PLDQ\� FKZLOL� ]DSáRQX�� SRZVWDá\� NRQFHSFMH�� SRF]�WNRZR� JáyZQLH� WHRUHW\F]QH�� D� Sy(QLHM
ZHU\ILNRZDQH� Z� SUDNW\FH�� ]DVWRVRZDQLD� W\FK� HOHPHQWyZ� Z� XNáDGDFK� NRPSHQVDFML� PRF\
biernej (Babata, Robkins, IEEE Journal 1938). Ograniczenia techniczne prostowników
UW
FLRZ\FK�QLH�SR]ZROLá\�MHGQDN*H�Z\M�ü�SR]D�HWDS�SUyE�ODERUDWRU\MQ\FK��R�PDá\P�]QDF]HQLX
SUDNW\F]Q\P��5R]SRF]
WR�UyZQLH*�SLHUZV]H�HNVSHU\PHQW\�]�UyZQROHJá��SUDF��SURVWRZQLNyZ
Z�FHOX�UHGXNFML�]DZDUWR�FL�ZK�Z�SU�G]LH�]DVLODM�F\P��SU]HNV]WDáWQLNL�wielopulsowe).

3RMDZLHQLH�VL
�ZyZF]DV�PR*OLZR�FL�UHMHVWUDFML�VWDQyZ�SU]HM�FLRZ\FK�QDSL
ü�VSUDZLáR��*H
Z� ]ELRU]H� ]MDZLVN� ]ZL�]DQ\FK� ]� MDNR�FL�� HQHUJLL� ]QDOD]á\� VL
� ]DáDPDQLD� QDSL
FLD� L� NUyWNLH
przerwy w zasilaniu.

                                                          
9�&LHNDZRVWN��MHVW��*H�XURG]Lá�VL
�ZH�:URFáDZLX�
10� -HVW� WR� SRGVWDZD� G]LDáDQLD� ZVSyáF]HVQ\FK� NRPSHQVDWRUyZ� VWDW\F]Q\FK� Z\SRVD*RQ\FK� Z� PR*OLZR�FL
V\PHWU\]DFML��QS��SU]H]QDF]RQ\FK�GR�ZVSyáSUDF\�]�SLHFDPL�áXNRZ\PL�



5

Etap III
=DF]�á�VL
�QD�SRF]�WNX�ODW�����:]URVWRZL�]DZDUWR�FL�ZK�WRZDU]\V]\á\�UyZQLH*�]DEXU]HQLD

R�LQQ\P�FKDUDNWHU]H��JáyZQLH�ZDKDQLD�QDSL
FLD�L�PLJRWDQLH��ZLDWáD��UyZQLH*�niesymetria), co
GDáR�SRF]�WHN�ZVSyáF]HVQHPX�UR]XPLHQLX�SRM
FLD�MDNR�FL�HQHUJLL�

2EHFQ\�� QLH]Z\NOH� LQWHQV\ZQ\� UR]ZyM� HOHPHQWyZ� SyáSU]HZRGQLNRZ\FK� GX*HM�PRF\� L� R
GX*\FK�JUDQLF]Q\FK�ZDUWR�FLDFK�SU�GyZ��QDSL
ü�L�F]
VWRWOLZR�FL�á�F]H���VWZRU]\á�QRZ\�HWDS
Z�G]LHG]LQLH� MDNR�FL� HQHUJLL�� D� V]F]HJyOQLH�Z� G]LHG]LQLH� UR]ZL�]D�� WHFKQLF]Q\FK� VáX*�F\FK
HOLPLQDFML� (UyGHá� ]áHM� MDNR�FL�� 7RZDU]\V]�FH� WHPX� SRZVWDZDQLH� QRZ\FK�� Z\UDILQRZDQ\FK
WHFKQLN� VWHURZDQLD� L� WHRULL� PRF\� Z� REZRGDFK� HOHNWU\F]Q\FK� VSUDZLáR�� *H� REVHUZXMHP\
REHFQLH� FK\ED� QDMEDUG]LHM� LQWHQV\ZQ\� Z� KLVWRULL� WHM� G]LHG]LQ\� RNUHV� MHM� UR]ZRMX�� -DNR�ü
HQHUJLL�HOHNWU\F]QHM�VWDáD�VL
�QRZ��JDá
]L��QDXNL�L�WHFKQLNL�R�LQWHUG\VF\SOLQDUQ\P�FKDUDNWHU]H
(rys. 2).

5\V�����']LHG]LQ\�V]F]HJyáRZH�]DZDUWH�Z�RJyOQHM�NDWHJRULL��MDNR�ü�HQHUJLL�HOHNWU\F]QHM

3RMDZLD� VL
� WDN*H� FRUD]� ZL
FHM� QRZ\FK� SU]\U]�GyZ� GR� SRPLDUX� SDUDPHWUyZ� MDNR�FL
HQHUJLL�� FR� Z\PXV]D� WHFKQLF]QD� L� HNRQRPLF]QD� SRWU]HED� RUD]� SRVW
S� Z� G]LHG]LQLH� WHRULL� L
WHFKQLNL�SU]HWZDU]DQLD�V\JQDáyZ�

:� ODWDFK� ���� SRGVWDZRZH� S\WDQLH� ]� G]LHG]LQ\� MDNR�FL� HQHUJLL� EU]PLDáR�� ,OH� Z\VW�SLáR
]DEXU]H�"� :� ODWDFK� ���� QDVW�SLáD� MHJR� PRG\ILNDFMD�� &]\� SU]\F]\Q�� XV]NRG]HQLD� VSU]
WX
X*\WNRZQLND� E\á\� ]áH� ZDUXQNL� ]DVLODQLD� JZDUDQWRZDQH� SU]H]� GRVWDZF
"� :� ODWDFK� ���
SRMDZLá\� VL
� S\WDQLD�� &]\� Z\VW�SLáR� ]DEXU]HQLH� Z� ]DVLODQLX"� -H*HOL� WDN�� WR� MDND� E\áD� MHJR
SU]\F]\QD"�7R� VWDáR� VL
� SRF]�WNLHP�QRZRF]HVQHJR� SRGHM�FLD� GR� SUREOHPX�SROHJDM�FHJR� QD
V]XNDQLX�RGSRZLHG]L�QD�S\WDQLD��&]\�MDNR�ü�HQHUJLL�VSHáQLD�]DáR*RQH�ZDUWR�FL�NU\WHULDOQH"�&R
QDOH*\�F]\QLü��DE\�M��SRSUDZLü�Z�SU]\SDGNX��JG\�MHVW�WR�QLH]E
GQH"�7H�GZD�RVWDWQLH�S\WDQLD
WR�UH]XOWDW�RJURPQHJR�SRVW
SX��MDNL�QDVW�SLá�Z�VWRVXQNRZR�NUyWNLP�F]DVLH�SRZRGXM�F�]PLDQ

ZDJL� SUREOHPDW\NL� GRPLQXM�F\FK� Z� SU]HV]áR�FL� DVSHNWyZ� F]\VWR� WHFKQLF]Q\FK� QD� FHORZH
G]LDáDQLD� SUDNW\F]QH� SRGHMPRZDQH� REHFQLH� MHG\QLH� Z� SU]\SDGNX� LFK� HNRQRPLF]QHM
]DVDGQR�FL�

3UREOHPDW\ND� MDNR�FL�Z\VW
SXMH�QD�ND*G\P�HWDSLH�SU]HSá\ZX�VWUXJL�HQHUJLL� HOHNWU\F]QHM�
RG� Z\WZDU]DQLD�� SRSU]H]� WUDQVPLVM
�� UR]G]LDá� L� Z\NRU]\VWDQLH� X� X*\WNRZQLND� NR�FRZHJR�
SU]\� F]\P� Z� W\P� RVWDWQLP� SU]\SDGNX� PR*HP\� PyZLü� R� RGSRUQR�FL� QD� ]DEXU]HQLD
]HZQ
WU]QH�L�HPLVML�GR�RWRF]HQLD��:�WHM�V]HUHJRZHM�VWUXNWXU]H�XMDZQLDM��VL
�]DUyZQR�SHZQH
]Uy*QLFRZDQLD�Z�UR]XPLHQLX�QDMEDUG]LHM�LVWRWQ\FK�FHFK�MDNR�FL�HQHUJLL��Z�UR]XPLHQLX�VDPHJR
SRM
FLD�ÄMDNR�ü�HQHUJLL´��MDNR�ü�HQHUJLL�QD�SR]LRPLH�WUDQVPLVML�WR�QLH�]DZV]H�WR�VDPR��FR�QD
SR]LRPLH�G\VWU\EXFML���MDN�L�NRQIOLNWRZH�LQWHUHV\�XF]HVWQLF]�F\FK�Z�W\P�SURFHVLH�SRGPLRWyZ�
GRVWDZF\�HQHUJLL��X*\WNRZQLND��SURGXFHQWD�VSU]
WX�LWS�

-DNR�ü�HQHUJLL�HOHNWU\F]QHM

Modelowanie i analiza

0HWRG\�L��URGNL�WHFKQLF]QH�SRPLDUX

'UyGáD�]áHM�MDNR�FL�HQHUJLL

�URGNL�SRSUDZ\�MDNR�FL�HQHUJLL

Normalizacja, taryfikacja i kontrakty

6NXWNL�]áHM�MDNR�FL�HQHUJLL
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5yZQLH*�GRSXV]F]DOQH�SR]LRP\�]DEXU]H��V��Uy*QH�GOD�Uy*Q\FK�NODV�]DVLODQLD��6W�G�SRM
FLH
MDNR�FL�]PLHQLD�VL
�Z�VHQVLH�GRSXV]F]DOQ\FK�SR]LRPyZ��LOR�FLRZHM�RFHQ\���Z�]DOH*QR�FL�RG
UR]ZD*DQHJR��URGRZLVND�HOHNWURPDJQHW\F]QHJR��SU]HP\VáRZH��NRPXQDOQH��GUREQ\�SU]HP\Vá
L� XVáXJL� LWG���� SR]LRPX�QDSL
FLD� LWS�� ,QQH� V�� UyZQLH*�PHWRG\� L� WHFKQLF]QH� VSRVRE\�SRSUDZ\
MDNR�FL�HQHUJLL�

'\VWU\EXWRU]\�VSU]HGDM��HQHUJL
�Z\UD*RQ��Z�N:K��FKDUDNWHU\]XM�F�MHM�MDNR�ü�Z\EUDQ\PL
ZVND(QLNDPL�OLF]ERZ\PL��1LHVWHW\��QLH�PR*H�RQD�E\ü�Z�SHáQL�NRQWURORZDQD�SU]H]�Z\WZyUF

RUD]� GRVWDZF
� L� MHVW� WR� MHGQD� ]� ]DVDGQLF]\FK� Uy*QLF� Z� UHODFML� GR� LQQ\FK� SURGXNWyZ
RIHURZDQ\FK� QD� U\QNX�� ZVND(QLNL� OLF]ERZH� MDNR�FL� HQHUJLL� XOHJDM�� ERZLHP� GHJUDGDFML
JáyZQLH�SRG�ZSá\ZHP�RGELRUFyZ�QD�GURG]H�MHM�WUDQVPLVML�L�G\VWU\EXFML�

�����'HILQLFMH�MDNR�FL�HQHUJLL�HOHNWU\F]QHM
3UREOHPDW\N�� MDNR�FL�HQHUJLL�HOHNWU\F]QHM�]DMPXMH�VL
�REHFQLH�ZLHOH�Uy*Q\FK�SRGPLRWyZ�

=DVNDNXM�FH� MHVW�� L*� PLPR� *H� LFK� G]LDáDQLD� GRW\F]�� Z� ]DVDG]LH� W\FK� VDP\FK� ]MDZLVN�
VWRVRZDQH�V��QLHNLHG\�]XSHáQLH� LQQH�GHILQLFMH� MDNR�FL�HQHUJLL� �MH*HOL�Z�RJyOH�GHILQLFMH� WDNLH
LVWQLHM����:\QLND�WR�PL
G]\�LQQ\PL�]�IDNWX��*H�MDNR�ü�HQHUJLL�WR�SRM
FLH�LQWHUG\VF\SOLQDUQH�L
SU]H]� WR� WUXGQH� GR� �FLVáHJR� L� MHGQR]QDF]QHJR� ]GHILQLRZDQLD�� 3RZLQQR� E\ü� UR]ZD*DQH� Z
kategoriach technicznych (kryteria fizykotechniczne) i ekonomicznych (kryteria
ekonomiczno-marketingowe).

-DNR�ü�HQHUJLL�HOHNWU\F]QHM��PD�ZLHOH�Uy*Q\FK�]QDF]H���]DOH*Q\FK�PL
G]\�LQQ\PL�RG�WHJR�
NWR� SRGHMPXMH� SUyE
� MHM� ]GHILQLRZDQLD�� GRVWDZFD� HQHUJLL�� MHM� RGELRUFD� F]\� WH*� SURGXFHQW
VSU]
WX��8Z]JO
GQLDM�F��*H� WR�NOLHQW� �RGELRUFD� ILQDOQ\��RGF]XZD�JáyZQLH� VNXWNL� ]áHM� MDNR�FL
HQHUJLL�� MHJR� UR]XPLHQLH� WHJR� SRM
FLD� PD� SLHUZV]RU]
GQH� ]QDF]HQLH�� :� W\P� �URGRZLVNX
F]
VWR�IXQNFMRQXMH�QDVW
SXM�FD�GHILQLFMD�

-DNR�ü� HQHUJLL� Z\UD*D� VL
� Z� QDSL
FLX� L�OXE� Z� SU�G]LH� OXE� RGFK\OHQLX� F]
VWRWOLZR�FL� RG� MHM

ZDUWR�FL� ]QDPLRQRZHM�� NWyUH� SRZRGXMH� Z� UH]XOWDFLH� XV]NRG]HQLH� OXE� QLHZáD�FLZ�� SUDF


VSU]
WX�RGELRUF\�HQHUJLL�
11

3URGXFHQW�VSU]
WX�F]
VWR�GHILQLXMH�MDNR�ü�HQHUJLL�QD�SRGVWDZLH�FKDUDNWHU\VW\N��SDUDPHWUyZ
]QDPLRQRZ\FK��V\VWHPX�]DVLODM�FHJR��NWyUH�]PLHQLDM��VL
�Z�]DOH*QR�FL�RG�GRVWDZF\�HQHUJLL�
'OD� HQHUJHW\NL� ]DZRGRZHM� SUREOHP� VSURZDG]D� VL
� REHFQLH� JáyZQLH� GR� QLH]DZRGQR�FL
]DVLODQLD�� GRVWDZFD� HQHUJLL� E
G]LH� ZL
F� Z\UD*Dá� MHM� MDNR�ü� SRSU]H]� SRGDQLH� VWDW\VW\F]QHJR
ZVSyáF]\QQLND�E
G�FHJR�PLDU��SU]HUZ�Z�]DVLODQLX12��2VWDWHF]QD�GHILQLFMD�ZLQQD�REHMPRZDü
FDá��Uy*QRURGQR�ü�SXQNWyZ�ZLG]HQLD.

                                                          
11 W IEEE 6WG�������������MDNR�ü�HQHUJLL�GHILQLRZDQD�MHVW�MDNR�VSRVyE�]DVLOHQLD�L�X]LHPLHQLD�F]XáHJR�VSU]
WX�
JZDUDQWXM�F\�SRSUDZQR�ü�MHJR�SUDF\�

12�3UDZG��MHVW��*H�MHV]F]H�REHFQLH�MDNR�ü�]DVLODQLD�VSURZDG]D�VL
�Z�SROVNLFK�ZDUXQNDFK�GR�FL�JáR�FL�]DVLODQLD�L
HZHQWXDOQLH� RGNV]WDáFHQLD� QDSL
FLD�� 1LH� PD� ]UR]XPLHQLD� GOD� LQQ\FK� ZVND(QLNyZ�� F]HJR� GRZRGHP� MHVW
LVWQLHM�FH�SUDZR�HQHUJHW\F]QH�L�SURMHNW\�]ZL�]DQ\FK�]�QLP�UR]SRU]�G]H��Z\NRQDZF]\FK�
:� DQNLHFLH� SU]HSURZDG]RQHM� SU]H]� 3ROVNLH� 7RZDU]\VWZR� 3U]HV\áX� L� 5R]G]LDáX� (QHUJLL� (OHNWU\F]QHM
(373L5((��ZV]\VWNLH�DQNLHWRZDQH�VSyáNL�RNUH�OLá\�]QDF]HQLH�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�GOD�VZRLFK�NOLHQWyZ
MDNR� SRGVWDZRZH� OXE� LVWRWQH�� =D� QDMZD*QLHMV]H� SDUDPHWU\� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� ZL
NV]R�ü
DQNLHWRZDQ\FK�X]QDáD��]PLDQ\�F]
VWRWOLZR�FL��DZDU\MQH�SU]HUZ\�Z�]DVLODQLX��RGFK\OHQLD�QDSL
FLD��:�GDOV]HM
NROHMQR�FL� Z\PLHQLRQR� PLJRWDQLH� �ZLDWáD� L� RGNV]WDáFHQLH� QDSL
FLD�� -DN� PR*QD� ZQLRVNRZDü� ]� OLF]E\
RGSRZLHG]L�� SU]HUZ\� SODQRZDQH� QLH� V�� SRVWU]HJDQH� SU]H]� ZL
NV]R�ü� MDNR� SDUDPHWU\� MDNR�FLRZH� >Leniarski
����@�� 3RGREQH� Z\QLNL� EDGD�� X]\VNDQR� Z� +RODQGLL�� JG]LH� GOD� ���� PDá\FK� SU]HGVL
ELRUVWZ� �GR� ��$�
QDMEDUG]LHM�LVWRWQD�MHVW�FL�JáR�ü�]DVLODQLD�
:J�SURJQR]�WZRU]RQ\FK�Z�UDPDFK�SURJUDPX�(6.20��3RáXGQLRZD�$IU\ND��SRGVWDZRZ\PL�]DEXU]HQLDPL�Z
QDMEOL*V]HM�SU]\V]áR�FL�E
G��Z�NROHMQR�FL�LFK�]QDF]HQLD�

� GOD� RGELRUFyZ� SU]HP\VáRZ\FK� �� ]DáDPDQLD� QDSL
FLD�� SU]HUZ\� Z� ]DVLODQLX�� ZDUWR�ü� QDSL
FLD�
SU]HSL
FLD��QLHV\PHWULD��KDUPRQLF]QH��ZDKDQLD�QDSL
FLD��F]
VWRWOLZR�ü
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2G� NLONX� ODW� Z� 3ROVFH�� SRGREQLH� MDN� Z� ZLHOX� LQQ\FK� NUDMDFK�� WRF]\� VL
� G\VNXVMD� QDG
GHILQLFM�� WHJR� SRM
FLD�� MHGQDN*H� QLH� RSUDFRZDQR� MHV]F]H� RVWDWHF]QHJR� VIRUPXáRZDQLD�� =D
MHGQ��]�EDUG]LHM�WUDIQ\FK��VSR�UyG�GX*HM�OLF]E\�Uy*Q\FK�GHILQLFML��PR*QD�X]QDü�QDVW
SXM�F�13:

-DNR�ü� HQHUJLL� HOHNWU\F]QHM� WR� ]ELyU� SDUDPHWUyZ� RSLVXM�F\FK� ZáD�FLZR�FL� SURFHVX

GRVWDUF]DQLD� HQHUJLL� GR� X*\WNRZQLND� Z� QRUPDOQ\FK� ZDUXQNDFK� SUDF\
14
�� RNUH�ODM�F\FK

FL�JáR�ü� ]DVLODQLD� �GáXJLH� L� NUyWNLH� SU]HUZ\� Z� ]DVLODQLX�� RUD]� FKDUDNWHU\]XM�F\FK� QDSL
FLH

]DVLODM�FH��ZDUWR�ü��QLHV\PHWUL
��F]
VWRWOLZR�ü��NV]WDáW�SU]HELHJX�F]DVRZHJR��

UWAGA 1:� -DNR�ü� HQHUJLL� Z\UD*D� VL
� VWRSQLHP� ]DGRZROHQLD� X*\WNRZQLND� ]� ZDUXQNyZ
zasilania.15

UWAGA 2:� -DNR�ü� HQHUJLL� ]DOH*QD� MHVW� QLH� W\ONR� RG� ZDUXQNyZ� ]DVLODQLD�� OHF]� WDN*H� RG
URG]DMX� VWRVRZDQHJR� VSU]
WX� �MHJR� RGSRUQR�FL� QD� ]DEXU]HQLD� L� MHJR� HPLV\MQR�FL�

oraz praktyki instalacyjnej.

8ZDJD���MHVW�ZD*QD�]�SUDNW\F]QHJR�SXQNWX�ZLG]HQLD��-DNR�ü�HQHUJLL� MHVW�GREUD�� MH*HOL� MHM
OLF]ERZH� ZVND(QLNL� ]DZLHUDM�� VL
� Z� SU]HG]LDáDFK� RNUH�ORQ\FK� ZDUXQNDPL� NRQWUDNWX� QD
GRVWDZ
� HQHUJLL� RUD]� MH*HOL� QLH� V�� ]JáDV]DQH� VNDUJL� RG� X*\WNRZQLNyZ�� 2EHFQR�ü� Uy*QHJR
URG]DMX�]DEXU]H��QLH�R]QDF]D��*H�LVWQLHM��SUREOHP\�]�MDNR�FL��HQHUJLL��2QH�SRMDZL��VL
�W\ONR
ZyZF]DV�� MH*HOL�Z\VW�SL�� QLHNRU]\VWQH�� ]�X*\WNRZHJR�SXQNWX�ZLG]HQLD�� ]MDZLVND� OXE�� MH*HOL
Z\VW�SL�ZDGOLZD�SUDFD�VSU]
WX�OXE�LQVWDODFML�

8ZDJD� �� SRGNUH�OD� IDNW�� *H� RGSRZLHG]LDOQR�ü� ]D� MDNR�ü� HQHUJLL� VSRF]\ZD� QLH� W\ONR� SR
VWURQLH� GRVWDZF\� �PRGHUQL]DFMD� ZDUXQNyZ� ]DVLODQLD��� OHF]� UyZQLH*� SRQRVL� M�� SURGXFHQW
VSU]
WX� �SU]HVWU]HJDQLH� RGSRZLHGQLFK� QRUP� L� SU]HSLVyZ� GRW\F]�F\FK� FHFK� WHFKQLF]Q\FK
Z\UREyZ��RUD]�X*\WNRZQLN��UHVSHNWRZDQLH�WHFKQLF]Q\FK�ZDUXQNyZ�SU]\á�F]HQLD��

:� W\P� PLHMVFX� QDOH*\� SRGNUH�OLü�� *H� NRPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD� �(0&�� RUD]
MDNR�ü� HQHUJLL� HOHNWU\F]QHM� V�� GZRPD� Uy*Q\PL� NRQFHSFMDPL� �ZJ� ,(&��� ]JRGQLH� ]� NWyU\PL
(0&�GRW\F]\�Z\á�F]QLH�RGSRUQR�FL�L�HPLV\MQR�FL�XU]�G]H��VSU]
WX�L�V\VWHPyZ�RUD]�]DEXU]H�
[*ROGEHUJ� ����@�� .RPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD� PR*H� E\ü� UR]ZD*DQD� MDNR� F]
�ü
VNáDGRZD� ]QDF]QLH� ZL
NV]HM� SUREOHPDW\NL�� MDN�� MHVW� MDNR�ü� HQHUJLL�� NWyUD� SUyF]� VSU]
WX� L
]DEXU]H��GRW\F]\�UyZQLH*�VWDQX�V\VWHPX�HOHNWURHQHUJHW\F]QHJR��2F]\ZL�FLH�SRPL
G]\�QLPL
LVWQLHM�� �FLVáH� ]ZL�]NL�� MDNR� *H�� SU]\NáDGRZR�� SDUDPHWU\� QDSL
FLD� ]DOH*�� RG� HPLVML
SU]HZRG]RQ\FK� ]DEXU]H�� L� LFK�RJUDQLF]H��� -HVW� WR�(UyGáHP�F]
VWHJR� WUDNWRZDQLD� W\FK�SRM
ü
Z\PLHQQLH��:�W\P�NRQWHN�FLH�ZDUWR�FL�GRSXV]F]DOQH�RNUH�ODQH�Z�G]LHG]LQLH�MDNR�FL�HQHUJLL
HOHNWU\F]QHM� QLH� SRZLQQ\� E\ü� P\ORQH� ]� SR]LRPDPL� NRPSDW\ELOQR�FL�� 7H� RVWDWQLH� GRW\F]�
V]F]HJyOQ\FK� ]DEXU]H�� Z\VW
SXM�F\FK� Z� RNUH�ORQ\P� �URGRZLVNX� HOHNWURPDJQHW\F]Q\P� L
SHáQL�� URO
� ZDUWR�FL� UHIHUHQF\MQ\FK� GOD� NRRUG\QDFML� SR]LRPyZ� HPLVML� L� Z\PDJD�
RGSRUQR�FLRZ\FK� Z� FHOX� X]\VNDQLD� NRPSDW\ELOQR�FL� (0&�� 3R]LRP\� NRPSDW\ELOQR�FL
GRW\F]�� JáyZQLH� SURMHNWRZDQLD� VSU]
WX� OXE� V\VWHPX�� SR]LRP\� MDNR�FL� HQHUJLL� �� RSLVX
U]HF]\ZLVWHJR�VWDQX�VLHFL�]DVLODM�FHM��:\VW
SXM�FH�F]
VWR�QLHSRUR]XPLHQLD�Z�UR]XPLHQLX�W\FK

                                                                                                                                                                                     
� GOD� PDá\FK� SU]HGVL
ELRUVWZ� L� XVáXJ� �� SU]HUZ\� Z� ]DVLODQLX�� ZDUWR�ü� QDSL
FLD�� ]DáDPDQLD� QDSL
FLD�

SU]HSL
FLD��QLHV\PHWULD��KDUPRQLF]QH��ZDKDQLD�QDSL
FLD��F]
VWRWOLZR�ü
� GOD� RGELRUFyZ�NRPXQDOQ\FK�±�ZDUWR�ü�QDSL
FLD��ZDKDQLD� QDSL
FLD�� SU]HUZ\�Z� ]DVLODQLX�� ]DáDPDQLD

QDSL
FLD��SU]HSL
FLD��KDUPRQLF]QH��QLHV\PHWULD��F]
VWRWOLZR�ü
13� 'HILQLFMD� WD� ]RVWDáD� ]DSURSRQRZDQD� SU]H]�Advisory Committee on Electromagnetic Compatibility (ACEC)
,(&��:LHOH�QDURGRZ\FK�NRPLWHWyZ�QRUPDOL]DF\MQ\FK�Z\UD]LáR�GH]DSUREDW
�ZREHF�WHJR�VIRUPXáRZDQLD�

14� 1RUPDOQH� ZDUXQNL� Z\NOXF]DM�� V\WXDFMH� VSRZRGRZDQH� VLáDPL� QDWXU\�� LQJHUHQFM�� RVyE� WU]HFLFK�� G]LDáDQLHP
ZáDG]�DGPLQLVWUDF\MQ\FK�LWS�

15�7HQ�SXQNW�ZLG]HQLD�MHVW�SUHIHURZDQ\�JáyZQLH�SU]H]�HQHUJHW\N
�IUDQFXVN��
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GZyFK� SRM
ü�� WM�� (0&� L� MDNR�FL� HQHUJLL�� Z\QLNDM�� ]� IDNWX�� *H� SRM
FLH� NRPSDW\ELOQR�FL
HOHNWURPDJQHW\F]QHM�MHVW�VWRVRZDQH�Z�GZyFK�Uy*Q\FK�]QDF]HQLDFK�
- w obszarze normalizacji EMC jest stosowane w szerszym sensie – tu celem jest

]DSHZQLHQLH� NRPSDW\ELOQR�FL� SRSU]H]� ZáD�FLZ�� NRRUG\QDFM
� SR]LRPyZ� RGSRUQR�FL� L
SR]LRPyZ� HPLV\MQR�FL� RGELRUQLNyZ�� ]DNUHVHP� REM
WH� V�� ZV]\VWNLH� HOHNWURPDJQHW\F]QH
]MDZLVND�]DEXU]DM�FH�

- Z�M
]\NX�SRWRF]Q\P�(0&�L�MDNR�ü�HQHUJLL�V��QLHNLHG\�WUDNWRZDQH�MDNR�GZD�Uy*QH�REV]DU\
]QDF]HQLRZH�Z\PDJDM�FH�Uy*Q\FK�PHWRG�DQDOL]\��Uy*Q\FK�WHFKQLN�UHGXNFML�]DEXU]H��LWS���]
SHZQ\P�W\ONR�QLHZLHONLP�REV]DUHP�ZVSyOQ\P��Z�W\P�UR]XPLHQLX�(0&�GRW\F]\�]DEXU]H�
ZLHONLHM� F]
VWRWOLZR�FL� R� FKDUDNWHU]H� SURPLHQLRZDQ\P� L� SU]HZRG]RQ\FK� SU]H]� ]LHPL
�
SRGF]DV�JG\�MDNR�ü�HQHUJLL�GRW\F]\�]MDZLVN�PDáHM�F]
VWRWOLZR�FL�UR]FKRG]�F\FK�VL
�SU]H]
V\VWHP�]DVLODM�F\�
:� ODWDFK� �������� Z� UDPDFK� ,(&� SRGM
WR� G\VNXVM
� GRW\F]�F�� FHORZR�FL� SURZDG]HQLD

RGU
EQ\FK� G]LDáD�� QRUPDOL]DF\MQ\FK�Z� G]LHG]LQLH� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� 2VWDWHF]QLH
]GHF\GRZDQR��*H�GRNXPHQW\�WDNLH�E
G��Z\GDZDQH�Z�VHULL�ÄNRPSDW\ELOQR�FLRZHM´��������:
ramach komitetu IEC 77A, grupa robocza WG 0916� NRQW\QXXMH� SUDFH� ]PLHU]DM�FH� GR
RSUDFRZDQLD�SLHUZV]HM�QRUP\�GRW\F]�FHM�WHM�SUREOHPDW\NL�GOD�VLHFL�QQ�L��1��.RPSDW\ELOQR�ü
HOHNWURPDJQHW\F]QD��(0&����&]
�ü�4: Metody testowania i pomiarów - Arkusz 30: Pomiary
SDUDPHWUyZ�MDNR�FL�HQHUJLL�HOHNWU\F]QHM

17.
:� QLHNWyU\FK� SUDFDFK� MDNR�ü� HQHUJLL� HOHNWU\F]QHM� XWR*VDPLD� VL
� ]� MDNR�FL�� ]DVLODQLD

odbiorców18�� Zá�F]DM�F� GR� RJyOQ\FK� FHFK� MDNR�FLRZ\FK� HQHUJLL� HOHNWU\F]QHM� WDN*H
QLH]DZRGQR�ü� MHM� GRVWDZ\�� D� Z� V]F]HJyOQR�FL� SU]HUZ\�Z� ]DVLODQLX� RGELRUFyZ�� RUD]� MDNR�ü
�ZLDGF]RQ\FK�XVáXJ��-HVW�WR�G\VNXV\MQ\�SRJO�G��SRQLHZD*�SURFHV�GRVWDUF]DQLD�WRZDUX��HQHUJLL
HOHNWU\F]QHM�� D� MHJR� FHFK\� MDNR�FLRZH� �MDNR�ü� HQHUJLL� HOHNWU\F]QHM�� ±� WR� ]XSHáQLH� RGPLHQQH
NDWHJRULH�SRM
FLRZH�

=�SU]HGVWDZLRQ\FK�SRZ\*HM� LQIRUPDFML�PR*QD�Z\FL�JQ�ü�RJyOQ\�ZQLRVHN��*H�GRW\FKF]DV
QLH� ]RVWDáD� Z� ]DGRZDODM�F\� L� MHGQR]QDF]Q\� VSRVyE� RNUH�ORQD� GHILQLFMD� MDNR�FL� HQHUJLL
HOHNWU\F]QHM�� 6]HURNL� ]DVL
J� G]LDáD�� ]ZL�]DQ\FK� ]� MHM� Z\WZDU]DQLHP�� SU]HV\áHP� L
X*\WNRZDQLHP� RUD]� WRZDU]\V]�FH� WHPX� SUREOHP\� WHFKQLF]QH� L� HNRQRPLF]QH� Z\PDJDM�
SLOQHJR�±�Z�PL
G]\QDURGRZHM�VNDOL�±�RSUDFRZDQLD�SHáQHM�L�MHGQR]QDF]QHM�GHILQLFML�

�����'5Ï'à$�=à(-�-$.2�&,�(1(5*,,�(/(.75<&=1(-
0RJ�� E\ü� QLPL� ]DUyZQR� RGELRUQLNL� HQHUJLL� HOHNWU\F]QHM� �SU]HNV]WDáWQLNL� VWDW\F]QH�

UHJXORZDQH� QDS
G\� HOHNWU\F]QH�� 836�� ]DVLODF]H� LPSXOVRZH�� SLHFH� LQGXNF\MQH� L� áXNRZH�

                                                          
16 Working Group 09 - Power Quality Measurements.
17 Odpowiednikiem tego dokumentu w USA jest IEEE Std. 1159-1995: IEEE recommended practice for

monitoring electrical power quality. :SURZDG]HQLH� WHM� QRUP\�� QDG� NWyU�� WUZDM�� EDUG]R� LQWHQV\ZQH� SUDFH�
VSRZRGXMH� GX*H� ]PLDQ\�Z�PHWRGDFK� SRPLDUX��'RNXPHQW� WHQ� E
G]LH� RNUH�ODá�Z\PDJDQLD�Z� RGQLHVLHQLX� GR
WU]HFK� URG]DMyZ�SU]\U]�GyZ� �GOD� GZyFK�NODV� GRNáDGQR�FL��� �D�� SU]\U]�GyZ�GR� UR]OLF]H�� NRQWUDNWRZ\FK�� �E�
SU]\U]�GyZ�GR�REUyENL�VWDW\VW\F]QHM�Z\QLNyZ�SRPLDUyZ���F��SU]\U]�GyZ�GR�LGHQW\ILNDFML�SU]\F]\Q�]DEXU]H�
Z�V\VWHPLH�HOHNWURHQHUJHW\F]Q\P��3URMHNW�QRUP\�REHMPXMH�GZDQD�FLH�]MDZLVN��NWyUH�]GDQLHP� MHJR� WZyUFyZ
VNáDGDM��VL
�QD�ZVSyáF]HVQH�UR]XPLHQLH�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�

18�:HGáXJ� >Glossary of terms� ���@� SUREOHPHP� ]ZL�]DQ\P� ]� MDNR�FL�� HQHUJLL� MHVW� ND*GD� ]PLDQD� Z�ZDUXQNDFK
GRVWDZ\� HQHUJLL� HOHNWU\F]QHM� GDM�FD� Z� UH]XOWDFLH� QLHSUDZLGáRZH� G]LDáDQLH� OXE� XV]NRG]HQLH� VSU]
WX�� WM�
]DáDPDQLH� QDSL
FLD�� Z]URVW� QDSL
FLD�� VWDQ\� SU]HM�FLRZH� Z� QDSL
FLX� OXE� MHJR� RGNV]WDáFHQLH�� 3LHUZV]D� F]
�ü
GHILQLFML�SR]RUQLH�XWR*VDPLD�MDNR�ü�HQHUJLL�]�MDNR�FL��]DVLODQLD��GUXJD�F]
�ü�QDWRPLDVW�Z\GDMH�VL
�RJUDQLF]Dü
MDNR�ü�HQHUJLL�GR�MDNR�FL�QDSL
FLD��:LHOX�VSHFMDOLVWyZ�SRG]LHOD�WHQ�SRJO�G�
:� GRNXPHQWDFK�81,3('(�Z\VW
SXMH� UyZQLH*� SRM
FLH� MDNR�FL� REVáXJL�� QD� NWyU�� VNáDGD� VL
�� �D�� GRVW
SQR�ü
]DVLODQLD� �PLHU]RQD� F]DVHP� L� OLF]E�� Z\á�F]H�� Z� FL�JX� URNX�� D� ZL
F� MDNR�ü� WHFKQLF]QHM� XVáXJL� �ZLDGF]RQHM
SU]H]� HQHUJHW\N
� ]DZRGRZ���� �E�� MDNR�ü� QDSL
FLD� �ZVND(QLNL� WHFKQLF]QH��� �F�� DVSHNW\� Z]DMHPQHM� UHODFML
SRPL
G]\�SRGPLRWDPL�U\QNRZHJR�REURWX�HQHUJL���Z�W\P�UyZQLH*�MDNR�ü�REVáXJL�ILQDOQHJR�RGELRUF\�HQHUJLL�
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NOLPDW\]DFMD�� IOXRUHVFHQF\MQH� L� JD]RZR�Z\áDGRZF]H� R�ZLHWOHQLH�� QDV\FRQH� REZRG\
magnetyczne itp.), jak i sam system elektroenergetyczny.

-HGQ��]�QDMLVWRWQLHMV]\FK�SU]\F]\Q�]áHM�MDNR�FL�HQHUJLL�Z�JUXSLH�RGELRUQLNyZ�V��XU]�G]HQLD
HQHUJRHOHNWURQLF]QH�� ]H� Z]JO
GX� QD� QLHOLQLRZ�� FKDUDNWHU\VW\N
� SU�GRZR�QDSL
FLRZ�
HOHPHQWyZ�SyáSU]HZRGQLNRZ\FK�RUD]� FRUD]�ZL
NV]�� SRZV]HFKQR�ü� LFK� VWRVRZDQLD��8NáDG\
HQHUJRHOHNWURQLF]QH� V�� VWRVRZDQH� QD� ND*G\P� SR]LRPLH� QDSL
FLD�� RG� QS�� PDá\FK� ]DVLODF]\
NRPSXWHURZ\FK� GR� RGELRUQLNyZ� EDUG]R� GX*\FK� PRF\� WM�� XNáDG\� QDS
GRZH� PDV]\Q
Z\FL�JRZ\FK� LWS�� :\VW
SXM�� Z� ND*G\P� �URGRZLVNX� HOHNWURPDJQHW\F]Q\P�� NRPXQDOQ\P�
XVáXJRZR�KDQGORZ\P��SU]HP\VáRZ\P19 itp.

%DUG]R� ]QDF]�F�� URO
� Z� ]DJDGQLHQLDFK� MDNR�FL� HQHUJLL� RGJU\ZD� WDN*H� SUDNW\ND
uziemienia20�� 1LHZáD�FLZLH� Z\NRQDQ\� X]LRP� PR*H� E\ü� SU]\F]\Q�� RJURPQHM� OLF]E\
SUREOHPyZ� ]ZL�]DQ\FK� ]� MDNR�FL�� ]DVLODQLD�� 6WDQ\� SU]HM�FLRZH� LQLFMRZDQH� Z� V\VWHPLH�
SU]HQLNDM��� SUDNW\F]QLH� QLH� WáXPLRQH�� SRSU]H]� XNáDG� X]LHPLDM�F\� L� GRFLHUDM�� QS�� GR� F]XáHJR
VSU]
WX�HOHNWURQLF]QHJR�VWDM�F�VL
�SU]\F]\QDPL�UHDOQ\FK�]DJUR*H��

��� 52'=$-(� =$%85=(�� (/(.7520$*1(7<&=1<&+� =:,�=$1<&+� =
-$.2�&,��(1(5*,,

=DEXU]HQLD� HOHNWURPDJQHW\F]QH� PR*QD� SRG]LHOLü� QD� ORVRZH� �]DEXU]HQLD� DWPRVIHU\F]QH�
Z\SDGNL� GURJRZH� LWS��� L� ]GHWHUPLQRZDQH� �URG]DMHP� RGELRUQLND�� V\VWHPX� ]DVLODM�FHJR� LWS���
&KDUDNWHU�LFK�(UyGHá�WH*�PR*H�E\ü�Uy*Q\��0R*QD�Z\Uy*QLü�(UyGáD�QDWXUDOQH��QS��Z\áDGRZDQLD
DWPRVIHU\F]QH�� L� (UyGáD� Z\WZRU]RQH� SU]H]� F]áRZLHND�� D� ]ORNDOL]RZDQH� Z� V\VWHPLH
]DVLODM�F\P�OXE�SR�VWURQLH�RGELRUF\�

=H�Z]JO
GX�QD�VNXWHN�Z\VW
SRZDQLD�PR*QD�MH�SRG]LHOLü�QD�
� ]DEXU]HQLD� Z\ZRáXM�FH� VNXWNL� QDW\FKPLDVWRZH� ]ZL�]DQH� Z\á�F]QLH� ]� IDNWHP

Z\VW�SLHQLD� ]MDZLVND�� D� QLH� ]� F]DVHP� MHJR� WUZDQLD�� QS�� Eá
GQH� G]LDáDQLH� XNáDGyZ
]DEH]SLHF]H���XU]�G]H��VWHUXM�F\FK�L�UHJXODF\MQ\FK��WHOHNRPXQLNDF\MQ\FK�LWS��

� ]DEXU]HQLD�Z\ZRáXM�FH�VNXWNL�GáXJRWUZDáH��]ZL�]DQH�]�ZDUWR�FL��]DEXU]HQLD�L�F]DVHP
MHJR�WUZDQLD��QS��SU]\VSLHV]HQLH�SURFHVX�VWDU]HQLD�VL
�L]RODFML�PDV]\Q�HOHNWU\F]Q\FK�L
NDEOL�� GRGDWNRZH� VWUDW\� PRF\� Z� WRUDFK� SU�GRZ\FK�� SU]HFL�*HQLH� HOHPHQWyZ� VLHFL
elektroenergetycznej itp.

-DNR�ü�HQHUJLL�FKDUDNWHU\]RZDQD�MHVW�]ELRUHP�OLF]ERZ\FK�ZDUWR�FL�±�SDUDPHWUDPL�MDNR�FL�
NWyUH�PR*QD�SRG]LHOLü�QD�WU]\�JUXS\�

� SDUDPHWU\� GRW\F]�FH� QRUPDOQ\FK� ZDUXQNyZ� SUDF\� V\VWHPX� ]DVLODM�FHJR� � ZDUWR�ü
QDSL
FLD� ZUD]� ]� SU]HG]LDáHP� WROHUDQFML�� ZROQH� ]PLDQ\� QDSL
FLD�� GáXJLH� SU]HUZ\� Z
QDSL
FLX��SRZ\*HM��PLQ���ZDUWR�ü�F]
VWRWOLZR�FL�ZUD]�]�SU]HG]LDáHP�WROHUDQFML��ZROQH
]PLDQ\�F]
VWRWOLZR�FL�

� SDUDPHWU\�GRW\F]�FH�]DEXU]RQ\FK�ZDUXQNyZ�SUDF\�V\VWHPX�]DVLODM�FHJR�± SU]HSL
FLD�
V]\ENLH�]PLDQ\�QDSL
FLD��ZDKDQLD�QDSL
FLD��PLJRWDQLH��ZLDWáD��QLHV\PHWULD�QDSL
FLD�

� SDUDPHWU\� GRW\F]�FH� ]DEXU]H�� Z� SU]HELHJX� F]DVRZ\P� QDSL
FLD� ]DVLODM�FHJR� ±

harmoniczne, LQWHUKDUPRQLF]QH��V\JQDá\�GR�WUDQVPLVML�LQIRUPDFML�QDáR*RQH�QD�QDSL
FLH
]DVLODM�FH�� ]DáDPDQLD� NRPXWDF\MQH�� SU]HM�FLRZH� SU]HSL
FLD�� ]DSDG\� QDSL
FLD�
NUyWNRWUZDáH�Z]URVW\�QDSL
FLD��NUyWNLH�SU]HUZ\�Z�]DVLODQLX�

                                                          
19� .RU]\VWQ�� FHFK�� �URGRZLVND� SU]HP\VáRZHJR� MHVW� Z\VW
SXM�FD� ]� UHJXá\� NRQFHQWUDFMD� (UyGáD� ]DEXU]H��� FR
]DVDGQLF]R�XáDWZLD�VWRVRZDQLH��URGNyZ�SRSUDZ\�MDNR�FL�]DVLODQLD�

20 Wg 'RPLMDQD� EDGDQLD� SU]HSURZDG]RQH�Z�86$�Z� SU]HGVL
ELRUVWZDFK� HQHUJHW\F]Q\FK�Z\ND]Dá\��*H� SRQDG
����SUREOHPyZ�]ZL�]DQ\FK�]�MDNR�FL��HQHUJLL�E\áR�VSRZRGRZDQ\FK�QLHZáD�FLZ\P�X]LHPLHQLHP�
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3RZV]HFKQ�� ]DVDG�� SU]\M
W�� SU]H]� SURGXFHQWyZ� MHVW� RNUH�ODQLH� Z� GDQ\FK� WHFKQLF]Q\FK
XU]�G]H��LQVWDODFML� SU]HG]LDáX� GRSXV]F]DOQ\FK� ]PLDQ� ZDUWR�FL� VNXWHF]QHM� QDSL
FLD21

Z\UD*RQ\FK�Z�SURFHQWDFK�]QDPLRQRZHJR22 lub deklarowanego23�QDSL
FLD�
:� ]DNUHVLH� PDá\FK� F]
VWRWOLZR�FL� ]DEXU]HQLD� Z� VLHFLDFK� QQ� SRMDZLDM�� VL
� L

UR]SU]HVWU]HQLDM�� SU]HGH� ZV]\VWNLP� QD� VNXWHN� EH]SR�UHGQLHJR� SU]HZRG]HQLD�� D� WDN*H�� Z
PQLHMV]\P� VWRSQLX�� Z� Z\QLNX� VSU]
*H�� NRQGXNWDQF\MQ\FK�� SRMHPQR�FLRZ\FK� RUD]
LQGXNRZDQLD� Z� SU]HZRGDFK�� 1DWRPLDVW� Z� ]DNUHVLH� Z\*V]\FK� F]
VWRWOLZR�FL� JáyZQ�� GURJ�
UR]SU]HVWU]HQLDQLD�VL
�]DEXU]H��MHVW�LFK�SURPLHQLRZDQLH�

�����2*Ï/1(�=$6$'<�52=:,�=<:$1,$�352%/(0Ï:�-$.2�&,�(1(5*,,
:� �URGRZLVNX� HOHNWURPDJQHW\F]Q\P�� Z� NWyU\P� SUDFXMH� XU]�G]HQLH�LQVWDODFMD�VSU]
W

PR*QD� Z\Uy*QLü� WU]\� SRGVWDZRZH� HOHPHQW\� VNáDGRZH� LVWRWQH� ]� SXQNWX� ZLG]HQLD� MDNR�FL
HQHUJLL� �NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]QHM�� ±� (UyGáR� ]DEXU]HQLD�� XNáDG� VSU]
JDM�F\�
]DNáyFDQ\�RGELRUQLN��U\VXQHN����

5\V�����0RGHO��URGRZLVND�HOHNWURPDJQHW\F]QHJR

&KF�F� ]UHGXNRZDü� VNXWNL� ]áHM� MDNR�FL� HQHUJLL� QDOH*\� VWRVRZDü� WU]\� GURJL� SRVW
SRZDQLD
�QDMOHSLHM�MHGQRF]H�QLH��

� RJUDQLF]HQLH�HPLVML�(UyGáD�]DEXU]H� (wymuszane normami produktów lub zasadami
Z\GDZDQLD�ZDUXQNyZ� WHFKQLF]Q\FK� SU]\á�F]HQLD� RGELRUFyZ�� D� X]\VNLZDQH� SRSU]H]
VWRVRZDQLH�QS��SU]HNV]WDáWQLNyZ�]�NRUHNFM��ZVSyáF]\QQLND�PRF\��ILOWUyZ�SDV\ZQ\FK
OXE� DNW\ZQ\FK�� NRPSHQVDWRUyZ� PRF\� ELHUQHM�� ZHM�FLRZ\FK� LQWHUIHMVyZ� GOD
QLHOLQLRZ\FK�RGELRUQLNyZ��ZáD�FLZ��WHFKQLN
�X]LHPLH��L�HNUDQRZDQLD��LWS���

� ]UHGXNRZDQLH� VWRSQLD� VSU]
*HQLD� (UyGáD� ]DEXU]H�� ]� RGELRUQLNLHP� HQHUJLL�� QS�
SRSU]H]� SU]\á�F]HQLH� RGELRUQLND� HPLWXM�FHJR� ]DEXU]HQLD� GR� SXQNWyZ� V\VWHPX� R
GX*\FK� PRFDFK� ]ZDUFLD�� ]DVLOHQLH� RGELRUQLND� ]DEXU]DM�FHJR� OXE� F]XáHJR� QD
]DEXU]HQLD�]�Z\G]LHORQ\FK��GHG\NRZDQ\FK�GOD�QLHJR�OLQLL��UH]\JQDFM
�]�GáDZLNRZDQLD
OLQLL��VWRVRZDQLH�UyZQROHJá\FK�OLQLL��SUDF
�OLQLL�Z�SLHU�FLHQLX��ZáD�FLZH�ORNDOL]RZDQLH
NRQGHQVDWRUyZ��VWRVRZDQLH�DXWRWUDQVIRUPDWRUyZ�OXE�WUDQVIRUPDWRUyZ�]�DXWRPDW\F]Q�
]PLDQ�� RGF]HSyZ� LWS��� V�� WR� UyZQLH*� G]LDáDQLD� WHFKQLF]QH�� NWyUH� SRSUDZLDM�� MDNR�ü
V\VWHPX� ]DVLODM�FHJR�� Z� VHQVLH� UHGXNFML� SRZVWDM�F\FK� Z� QLP� ]DEXU]H��� RUD]
]ZL
NV]DM�� MHJR�RGSRUQR�ü��QS��SRSU]H]�ZL
NV]\�XG]LDá� OLQLL�NDEORZ\FK�Z�UHODFML�GR

                                                          
21� =PLDQD� QDSL
FLD� �ZJ� ,(&�� ±� Z]URVW� OXE� REQL*HQLH� QDSL
FLD� ]Z\NOH� VSRZRGRZDQH� ]PLDQ�� FDáNRZLWHJR
REFL�*HQLD�V\VWHPX�OXE�MHJR�F]
�FL��=PLDQ\�PRJ��E\ü�SURVWH��MHGHQ�VWRSLH��]PLDQ\��OXE�]áR*RQH��QS��QDSL
FLH
PDOHMH�Z�GZX�OXE�ZL
FHM�VWRSQLDFK���0RJ��GRW\F]\ü� MHGQHM� OXE�ZL
NV]HM� OLF]E\�ID]��6WRVRZDQH� MHVW� UyZQLH*
SRM
FLH� V]\ENLHM� ]PLDQ\� QDSL
FLD�� -HVW� WR� SRMHG\QF]D� ]PLDQD� ZDUWR�FL� VNXWHF]QHM� QDSL
FLD� QDVW
SXM�FD� Z
NUyWNLP�F]DVLH��SRPL
G]\�GZRPD�NROHMQ\PL�SR]LRPDPL�SU]\MPRZDQ\PL�SU]H]� VNR�F]RQ\� OHF]�QLHRNUH�ORQ\
F]DV��:�DPHU\ND�VNLP�GRNXPHQFLH�,(((������Z\Uy*QLRQR�NUyWNLH��voltage variation, short duration��L�GáXJLH
(voltage variation, long duration��]PLDQ\�ZDUWR�FL�VNXWHF]QHM�QDSL
FLD�

22�1DSL
FLH�]QDPLRQRZH�MHVW�QDSL
FLHP��GOD�NWyUHJR�V\VWHP�MHVW�]DSURMHNWRZDQ\�OXE�SRSU]H]�NWyUH�V\VWHP�MHVW
LGHQW\ILNRZDQ\��=Z\NOH�MHVW�RQR�UyZQH�GHNODURZDQHPX�QDSL
FLX�

23� 1DSL
FLH� GHNODURZDQH� WR� ]Z\NOH� QDSL
FLH� ]QDPLRQRZH� V\VWHPX�� -H*HOL� Z� HIHNFLH� SRUR]XPLHQLD� SRPL
G]\
GRVWDZF��L�RGELRUF��HQHUJLL�QDSL
FLH�Uy*QL�VL
�RG�]QDPLRQRZHJR��ZyZF]DV�MHVW�RQR�GHNODURZDQ\P�QDSL
FLHP
]DVLODQLD�� ,QQ\P� VWRVRZDQ\P� SRM
FLHP� MHVW� W]Z�� QDSL
FLH� UHIHUHQF\MQH�� -HVW� RQR� QDMF]
�FLHM� GHNODURZDQ\P
QDSL
FLHP�Z�V\VWHPDFK�:1�L��1�L�]QDPLRQRZ\P�QDSL
FLHP�Z�V\VWHPLH�QQ�

'UyGáR�]DEXU]H� 8NáDG�VSU]
JDM�F\
=DNáyFDQ\
odbiornik
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QDSRZLHWU]Q\FK�� RGSRZLHGQL�� SUDNW\N
� HOLPLQDFML� ]ZDUü�� VWRVRZDQLH� ZáD�FLZ\FK
V\VWHPyZ�RFKURQ\�SU]HSL
FLRZHM�LWS��

� ]ZL
NV]HQLH� RGSRUQR�FL� RGELRUQLNyZ na zaburzenia, poprzez np. stosowanie
RGSRZLHGQLFK� ZVSyáF]\QQLNyZ� EH]SLHF]H�VWZD� SU]\� Z\PLDURZDQLX� XU]�G]H��
VWRVRZDQLH� ILOWUyZ� ZHM�FLRZ\FK�� RGSRZLHGQL�� NRQVWUXNFM
� XU]�G]H��� HNUDQRZDQLH�
VWRVRZDQLH� XNáDGyZ� EH]SU]HUZRZHJR� ]DVLODQLD� L� VWDELOL]DWRUyZ� QDSL
FLD�� ZáD�FLZ\
GREyU�XU]�G]H��GR�GDQ\FK�ZDUXQNyZ�]DVLODQLD��ZáD�FLZ��WHFKQLN
�X]LHPLH��LWS�

%DUG]LHM�V]F]HJyáRZH�RPyZLHQLH�VSRVREyZ�UHGXNFML�VNXWNyZ�]áHM�MDNR�FL�MHVW�PR*OLZH�Z
RGQLHVLHQLX� GR� NRQNUHWQ\FK� ]DEXU]H��� Z\Uy*QLRQ\FK� RGELRUQLNyZ�� RNUH�ORQ\FK� WHFKQRORJLL
RUD]��FL�OH�]GHILQLRZDQ\FK�ZDUXQNyZ�]DVLODQLD�

.R�FRZ\P� HIHNWHP� UHDOL]DFML� SRZ\*V]HM� SURFHGXU\� SRVW
SRZDQLD� MHVW� OLVWD� PR*OLZ\FK
UR]ZL�]D�� RUD]� Z\FHQD� NRV]WyZ� LFK� UHDOL]DFML�� -H*HOL� SURSR]\FMD� REHMPXMH� VWRVRZDQLH
UyZQRF]H�QLH�NLONX�VSRVREyZ��]DUyZQR�Z�VLHFL�SXEOLF]QHM��MDN�L�ZHZQ�WU]]DNáDGRZHM�RUD]�Z
VDP\P� VSU]
FLH�� WR� UR]ZL�]DQLH� SRZLQQR� E\ü� SU]HG\VNXWRZDQH� ]� G\VWU\EXWRUHP� HQHUJLL�
SURGXFHQWHP�VSU]
WX�RUD]�ILQDOQ\P�RGELRUF���=D�JHQHUDOQ��]DVDG
�QDOH*\�SU]\M�ü�WR��*H�NRV]W
G]LDáD�� ]PLHU]DM�F\FK� GR� SRSUDZ\� MDNR�FL� HQHUJLL� MHVW� ]� SHZQR�FL�� QL*V]\� QL*� NRV]W
SRWHQFMDOQ\FK� VNXWNyZ�Z\QLNDM�F\FK� ]H� ]áHM� MDNR�FL� HQHUJLL24. Zawsze w takim przypadku
SRZVWDMH�MHGQDN*H�S\WDQLH��NWR�WH�NRV]W\�SRZLQLHQ�SRQRVLü"�:�]DVDG]LH�V��F]WHU\�PR*OLZR�FL
VWDQRZL�FH� SRGVWDZ
� ZVSyáF]HVQ\FK� UR]ZL�]D�� VWRVRZDQ\FK� Z� ZLHOX� NUDMDFK� ±� NRV]W\
SRQRVL������RGELRUFD��MH*HOL�VWRVXMH�XU]�G]HQLD�F]XáH�QD�]DEXU]HQLD�OXE�HPLWXM�FH�]DEXU]HQLD�
����HQHUJHW\ND�]DZRGRZD������HQHUJHW\ND�L�RGELRUFD�Z�XVWDORQ\FK�SURSRUFMDFK������SD�VWZR�]
EXG*HWX�MDNR�ü�HQHUJLL�MHVW�ERZLHP�WDN*H�SUREOHPHP�VRFMDOQ\P�

-H*HOL�PyZLP\�R� VNXWNDFK�� QLH� VSRVyE�QLH� SRGNUH�OLü��*H� V�� LQVW\WXFMH�� NWyU\FK� LVWQLHQLH
MHVW� ZDUXQNRZDQH� GREU�� MDNR�FL�� HQHUJLL�� D� GOD� NWyU\FK� NRV]W\� MHM� X]\VNDQLD� V�� Z� ZLHOX
SU]\SDGNDFK� ]DJDGQLHQLHP� GUXJRU]
GQ\P�� 1DOH*�� GR� QLFK� ]� SHZQR�FL�� V\VWHP\
SRGWU]\PDQLD� *\FLD�� EDQNL� GDQ\FK�� V]SLWDOH�� RGG]LDá\� paramedyczne, militarne, jednostki
X*\WHF]QR�FL� SXEOLF]QHM�� WM�� HOHNWURZQLH�� JD]RZQLH�� SU]HGVL
ELRUVWZD� ZRGRFL�JRZH� L
NDQDOL]DF\MQH��XNáDG\�VWHURZDQLD�ORWQLVN��LQVW\WXFML�ILQDQVRZ\FK��EDQNyZ��JLHáG\�LWS�

5\V�����-DNR�FLRZH�UHODFMH�SRPL
G]\�NRV]WHP�HQHUJLL�HOHNWU\F]QHM�D�MHM�MDNR�FL�

                                                          
24�:J� >:DJQHU� ����@� SU]\NáDGRZ\� NRV]W� MHGQHM�PLQXW\� QLHSR*�GDQHM� SU]HUZ\�Z� SUDF\�Z� JáyZQ\P� FHQWUXP
GDQ\FK�PR*H�NRV]WRZDü�GR���������86��8WUDWD�NRQWUROL�QDG�XNáDGHP�VWHURZDQLD�QD�GX*\P�ORWQLVNX�WR�RNRáR
��������86�PLQ��.UyWND�SU]HUZD�WR�QLH� W\ONR�VDP�]DQLN�QDSL
FLD��7R�WDN*H�QDMF]
�FLHM�ZLHORNURWQLH�GáX*V]\
F]DV�SRWU]HEQ\�QD�SRQRZQH�XUXFKRPLHQLH�LQVWDODFML��3UREOHPHP�MHVW�QLH�W\ONR�]DSHZQLHQLH�FL�JáR�FL�]DVLODQLD
XU]�G]H��LQIRUPDW\F]Q\FK��6]DFRZDQLH�NRV]WyZ�]áHM�MDNR�FL�HQHUJLL�MHVW�PDáR�SUHF\]\MQH��:�PDMX������URNX
„Wall Street -RXUQDO´�RV]DFRZDá�MH�QD����ELOLRQyZ��86�URF]QLH��ZJ�DUW\NXáX�ZVW
SQHJR�QD�NRQIHUHQFM
�MDNR�FL
HQHUJLL�Z�$WODQFLH�86$�Z� ����� URNX��� .ZRWD� WD� EXG]L�Z�WSOLZR�FL� FR� GR�PHWRG\� OH*�FHM� X� SRGVWDZ� WHJR
V]DFXQNX��%H]�RGSRZLHG]L�SR]RVWDMH�V]HUHJ�]DVDGQLF]\FK�GOD�VSUDZ\�S\WD��

-DNR�ü�HQHUJLL

Koszty
5HODFMD�SRPL
G]\�NRV]WHP
LQVWDODFML�VáX*�F\FK
]ZL
NV]HQLX�MDNR�FL�HQHUJLL�D
jej poziomem

5HODFMD�SRPL
G]\�NRV]WHP
wykorzystania energii a
SR]LRPHP�MHM�MDNR�FL

Koszty sumaryczne
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6LHü� ]DVLODM�FD� ÄF]\VWD´�� EH]� ]DEXU]H��� MHVW� RF]\ZLVW�� XWRSL�� ]� HNRQRPLF]QHJR� RUD]
WHFKQLF]QHJR� SXQNWX� ZLG]HQLD�� ,VWRWQH� MHVW� MHGQDN*H� Z\]QDF]HQLH� JUDQLF� NRPSDW\ELOQR�FL�
NWyUH� ]DJZDUDQWXM�� Z\VWDUF]DM�F\� SR]LRP� ]DGRZROHQLD� NOLHQWD�RGELRUF\� HQHUJLL�� 7X� OH*\
NRPSURPLV�SRPL
G]\�MDNR�FL��HQHUJLL�JZDUDQWRZDQ��SU]H]�GRVWDZF
�L�VSU]
WHP�RGELRUF\�

,QZHVWRZDQLH� Z� UR]ZyM� V\VWHPX� HQHUJHW\F]QHJR� SRZRGXMH� Z]URVW� MDNR�FL� ]DVLODQLD�
3RSUDZD� MDNR�FL� QLH� MHVW� MHGQDN*H� SURSRUFMRQDOQD� GR� ZDUWR�FL� LQZHVW\FML�� NRV]W\� Z]UDVWDM�
V]\EFLHM� QL*� SR]LRP� MDNR�FL� ]DVLODQLD� MDN� QD� FKDUDNWHU\VW\FH� SU]HGVWDZLRQHM� QD� U\VXQNX� ��
(IHNWHP�PXVL� E\ü�Z]URVW� FHQ\� HQHUJLL��:� U]HF]\ZLVWR�FL� E
G]LH� WR� URG]LQD� FKDUDNWHU\VW\N
GRW\F]�FD� Uy*Q\FK� URG]DMyZ� VLHFL�� Uy*Q\FK� SR]LRPyZ�QDSL
ü� L�ZUHV]FLH� Uy*Q\FK� ]DEXU]H��
OHF]�R�SRGREQ\P�SU]HELHJX�Z�VHQVLH�MDNR�FLRZ\P�

,P� Z\*V]D� MHVW� MDNR�ü� HQHUJLL�� Z� W\P� ZL
NV]\P� VWRSQLX� PDOHM�� NRV]W\� HNVSORDWDFML
V\VWHPX� ]DVLODM�FHJR� RUD]� NRV]W\� VWRVRZDQLD� HQHUJLL� HOHNWU\F]QHM� �PQLHMV]D� OLF]ED� DZDULL�
Z]URVW� VSU]HGDQHM� HQHUJLL�� UHGXNFMD� NRV]WyZ� X� RGELRUF\�� ]ZL�]DQ\FK� ]� ]DEXU]HQLDPL
HOHNWURPDJQHW\F]Q\PL�LWS����3U]\NáDGRZ��UHODFM
�SRPL
G]\�FDáNRZLW\PL�NRV]WDPL�VWRVRZDQLD
HQHUJLL� HOHNWU\F]QHM� D� MHM� MDNR�FL�� SU]HGVWDZLRQR� QD� U\VXQNX� ��� :� U]HF]\ZLVWR�FL� MHVW� WR
URG]LQD� FKDUDNWHU\VW\N� GOD� Uy*Q\FK� ZLHONR�FL� SU]\M
W\FK� MDNR� SDUDPHWU� �QS�� URG]DM
]DEXU]HQLD�� URG]DM� RGELRUF\� LWS���� .RV]W� VXPDU\F]Q\� PD� SHZQH� PLQLPXP� RGSRZLDGDM�FH
RSW\PDOQHM��QLH�PDNV\PDOQHM��±�]�SXQNWX�ZLG]HQLD�PLQLPDOL]DFML�NRV]WyZ����MDNR�FL�HQHUJLL�

6.   PARTNERZY NA RYNKU ENERGII ELEKTRYCZNEJ
:�PLHMVFH�VWDUHJR�PRGHOX��GRVWDZFD�HQHUJLL�L�MHM�RGELRUFD��Z�NWyU\P�MDNR�ü�HQHUJLL�E\áD

SUREOHPHP� GZyFK� SDUWQHUyZ�� SRMDZLá� VL
� QRZ\� XNáDG� REHMPXM�F\� FR� QDMPQLHM� F]WHU\
Z]DMHPQLH�]DOH*QH�VWURQ\��RGELRUF
�L�GRVWDZF
�HQHUJLL��SURGXFHQWD�VSU]
WX�RUD]�NRQVXOWDQWD�
'RVWDZFD�F]
VWR�VWZLHUG]D��*H�(UyGáD�]áHM�MDNR�FL�HQHUJLL�V��SR�VWURQLH�X*\WNRZQLND��SRGF]DV
JG\�WHQ�RVWDWQL�VNDU*\�VL
�QD�SU]\F]\Q\�]ORNDOL]RZDQH�Z�VLHFL�]DVLODM�FHM��=GDU]D�VL
��*H�LFK
Z]DMHPQH� G\VNXVMH� SURZDG]�� GR� ZVSyOQHM� NRQNOX]ML�� *H� WR� VSU]
W� QLH� MHVW� ZáD�FLZLH
]DSURMHNWRZDQ\�GR�SUDF\�Z�GDQ\P��URGRZLVNX�HOHNWURPDJQHW\F]Q\P�

&]\�UHODFMH�SRPL
G]\�Z\Uy*QLRQ\PL�VWURQDPL�PDM��FKDUDNWHU�DQWDJRQLVW\F]Q\"�1LHNLHG\
WDN�� OHF]� MHVW� WR� XNáDG� Z]DMHPQHM� NRHJ]\VWHQFML� L� ZVSyáSUDF\�� NWyU\� QLH� PD� DOWHUQDW\Z\�
3UREOHPHP�SR]RVWDMH� MHG\QLH� �FLVáH� ]GHILQLRZDQLH�ZáDVQ\FK� REV]DUyZ� G]LDáD�� L�Z]DMHPQHM
RGSRZLHG]LDOQR�FL�� F]\OL�XVWDOHQLH� VZRLFK�SR]\FML�QD� U\QNX�HQHUJLL� HOHNWU\F]QHM��1LH� MHVW� WR
áDWZH��5HJXá\�WHM�JU\�XVWDODM��REHFQLH�

� prawo energetyczne i jego akty wykonawcze
� SURFHV�SU]\VWRVRZ\ZDQLD�JRVSRGDUNL�GR�Z\PDJD��8QLL�(XURSHMVNLHM��Z�V]F]HJyOQR�FL

do jej przepisów prawnych i norm
� UR]SRF]\QDM�F\� G]LDáDOQR�ü� Z� 3ROVFH� U\QHN� HQHUJLL� HOHNWU\F]QHM� L� MHJR� UHJXá\

organizacyjne.

�����2GELRUFD��HQHUJLL��HOHNWU\F]QHM��D��MHM�MDNR�ü
1. 6]F]HJyOQ�� FHFK�� HQHUJLL� HOHNWU\F]QHM� MHVW� IDNW�� *H� MHM� MDNR�ü� X]DOH*QLRQD� MHVW� Z

RJURPQ\P�VWRSQLX�RG�RGELRUF\�ILQDOQHJR��%DGDQLD�Z\ND]XM���*H�SRQDG�����ZV]\VWNLFK
SU]\F]\Q� ]áHM� MDNR�FL� HQHUJLL� PD� VZRMH� (UyGáR� X� RGELRUF\�� 6WDG� Z]DMHPQD� UHODFMD
SRPL
G]\� GRVWDZF�� L� RGELRUF�� MHVW� SRGVWDZRZ\P� F]\QQLNLHP� GHWHUPLQXM�F\P� MDNR�ü
energii.

2. =� HNRQRPLF]QHJR� L� WHFKQLF]QHJR� SXQNWX� ZLG]HQLD�� SUREOHP\� ]áHM� MDNR�FL� HQHUJLL
NRU]\VWQLH� MHVW� UR]ZL�]\ZDü� EH]SR�UHGQLR� X� RGELRUF\�� F]\OL� X� (UyGáD� ]DEXU]H�� L
MHGQRF]H�QLH�Z�QDMEOL*V]\P�RWRF]HQLX�HOHPHQWX�V\VWHPX��NWyU\�MHVW�V]F]HJyOQLH�F]Xá\�QD
WH� ]DEXU]HQLD�� 1LH� MHVW� X]DVDGQLRQD� EXGRZD� VLHFL� ]DVLODM�FHM� JZDUDQWXM�FHM� QDMZ\*V]H
SDUDPHWU\� ]DVLODQLD�� QLH� ND*G\� RGELRUQLN� Z\PDJD� ERZLHP� HQHUJLL� HOHNWU\F]QHM� R
QDMZ\*V]HM� MDNR�FL�� :� QLHNWyU\FK� SU]\SDGNDFK� NRU]\VWQLHMV]H� MHVW� ]ZL
NV]HQLH
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RGSRUQR�FL� VSU]
WX�QD�]DEXU]HQLD��SRQLHZD*� WDNLH�G]LDáDQLH�PD�FKDUDNWHU� VHOHNW\ZQ\��D
G]L
NL�WHPX�MHVW�HNRQRPLF]QLH�]DVDGQH�

3. 2GELRUFD�GRPDJD�VL
��DE\�LQVWDODFMD�VSU]
W�SU]H]�QLHJR�]DNXSLRQH�G]LDáDá\�SUDZLGáRZR�L
DE\� �URGRZLVNR� HOHNWURPDJQHW\F]QH� QLH� ZSá\ZDáR� QD� QLH� GHVWUXNF\MQLH�� 2F]HNXMH�� *H
NRU]\VWQ�� FHFK�� VSU]
WX�E
G]LH� UyZQLH*� MHJR�HQHUJRRV]F]
GQR�ü� �Z�ZLHOX�SU]\SDGNDFK
(UyGáR�]ZL
NV]RQHM�HPLVML� L�REQL*RQHJR�SR]LRPX�RGSRUQR�FL�QD�]DEXU]HQLD���=DOH*\�PX
UyZQLH*�QD�W\P��DE\�QLH�SRQRVLá�RSáDW�NDUQ\FK�]�W\WXáX�SU]\á�F]HQLD�VSU]
WX�OXE�LQVWDODFML�

&RUD]� F]
�FLHM� SU]\� LQVWDORZDQLX� QRZ\FK� XU]�G]H�� RGELRUFD� E
G]LH� ]PXV]RQ\
SRUyZQDü� LFK�RGSRUQR�ü�QD�NU\W\F]Q\�URG]DM�]DEXU]HQLD�]� MDNR�FL��]DVLODQLD�Z�SXQNFLH
SODQRZDQHJR� SU]\á�F]HQLD�� ,QIRUPDFMH� R� F]XáR�FL� VSU]
WX�PR*H� L� SRZLQLHQ� X]\VNDü� RG
SURGXFHQWD��QLH�]DZV]H�MHVW�WR�áDWZH���,QIRUPDFMH�R�MDNR�FL�]DVLODQLD�SRZLQLHQ�X]\VNDü�RG
dostawcy energii.

4. 1RZ\P�HOHPHQWHP�Z�REHFQHM�V\WXDFML�MHVW�IDNW��*H�NRQVXPHQWDPL�HQHUJLL�HOHNWU\F]QHM�R
Z\VRNLFK� Z\PDJDQLDFK� MDNR�FLRZ\FK� V�� Z� FRUD]� ZL
NV]\P� VWRSQLX� RGELRUF\� PDáHM
PRF\��Z\VW
SXM�F\�MHGQDN*H�Z�GX*HM�OLF]ELH25.

5. :�FRUD]�ZL
NV]\P�VWRSQLX�RGELRUFD�ILQDOQ\�PD�SRF]XFLH�ZáDVQHM�VLá\��-HVW�SU]HNRQDQ\�
*H�PR*H�*�GDü��SRQRVL�ERZLHP�NRV]W\�Z�SRVWDFL�RSáDW��%DGDQLD�Z\ND]XM���*H�Z\PDJDQLD
NOLHQWD�� UyZQLH*� Z� UHODFML� GR� MDNR�FL� ]DVLODQLD�� URVQ�� ZUD]� ]H� Z]URVWHP� ZDUWR�FL
NXSRZDQHM� HQHUJLL�� 6�� GZLH� WHJR� SU]\F]\Q\�� ���� GX*\� RGELRUFD� WR� ]� UHJXá\� ]QDF]�FH
HNRQRPLF]QLH�NRQVHNZHQFMH�Z\VW�SLHQLD�]DEXU]H��RUD]�����ZL
NV]D�RSáDWD�]D�HQHUJL
�WR
ZL
NV]H�SRF]XFLH�ÄQDGPLHUQHM�FHQ\�SU]\�QLHZVSyáPLHUQHM� MDNR�FL�]DNXSLRQHJR� WRZDUX´
(Knijp J. 1997).

3DUDPHWU\� GRVWDUF]DQHM� HQHUJLL� SRGOHJDM�� Z� FRUD]� ZL
NV]\P� VWRSQLX� VWDQGDU\]DFML�
VWDM�F� VL
� IRUPDOQ�� SRGVWDZ�� *�GD�� L� NRQWUDNWyZ� QD� GRVWDZ
� HQHUJLL� ]DZLHUDQ\FK
SRPL
G]\�VWURQDPL��5R]ZLMDM�F\�VL
�U\QHN�HQHUJLL�L�]ZL�]DQD�]�W\P�NRQNXUHQFMD�VSUDZL�
*H� NOLHQW� VWDQLH� VL
� MHV]F]H� EDUG]LHM�Z\PDJDM�F\� QL*� REHFQLH�� D� VZRMH� RF]HNLZDQLD� MX*
WHUD]��D�E
G]LH�WR�]�SHZQR�FL��F]\QLá�Z�MHV]F]H�ZL
NV]\P�VWRSQLX�Z�SU]\V]áR�FL��ZL�*H�]
MDNR�FL��HQHUJLL�

'X*\� RGELRUFD� X]\VND� SUDZR� Z\ERUX� GRVWDZF\� HQHUJLL� NLHUXM�F� VL
� SU]\
SRGHMPRZDQLX� WHM� GHF\]ML� JáyZQLH� FHQ�� L� MDNR�FL�� REVáXJL� NOLHQWD�� 6WDQ� WHQ� Z\PDJD
EDUG]R� SUHF\]\MQHJR� ]GHILQLRZDQLD� VWDQGDUGX� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� E
G]LH� RQ
ERZLHP�SRGVWDZ��]DZLHUDQ\FK�NRQWUDNWyZ�SRPL
G]\�VWURQDPL�

6. :LHG]D� RGELRUF\� Z� ]DNUHVLH� MDNR�FL� HQHUJLL� QLH� MHVW� GX*D�� 3U]H]� ZLHOX� ]DEXU]HQLD
HOHNWURPDJQHW\F]QH� V�� SRVWU]HJDQH� MDNR� PLW\F]QH� SU]\SDGNL� UR]XPLDQH� W\ONR� SU]H]
QLHZLHOX� VSHFMDOLVWyZ�� 1LHVáXV]QLH�� V�� WR� ERZLHP� ]MDZLVND� ]JRGQH� ]� SUDZDPL� IL]\NL�
NWyUH� PRJ�� E\ü� Z� ZL
NV]R�FL� UR]ZL�]\ZDQH� QD� SRGVWDZLH� SRGVWDZRZHM� ZLHG]\
LQ*\QLHUVNLHM�

,QQ��SRVWDZ
�SU]\MPXMH�RGELRUFD�SU]HP\VáRZ\��:�UD]LH�]DLVWQLHQLD�SRWU]HE\�]DZV]H
PR*H� RQ� VNRU]\VWDü� ]� SRPRF\� GRUDGF\� WHFKQLF]QHJR� Z� ]DNUHVLH� QS�� Z\ERUX� �URGNyZ
]DUDGF]\FK�� X]JDGQLDQLD� ZVSyOQ\FK� G]LDáD�� ]� HQHUJHW\N��� UHSUH]HQWRZDQLD� LQWHUHVX
SU]HGVL
ELRUVWZD� LWS�� 7HQ� PHFKDQL]P� SRVW
SRZDQLD� Z\NUHRZDá� QD� U\QNX� XVáXJ
DNW\ZQR�ü�QRZHJR��GR�QLHGDZQD�SUDNW\F]QLH�QLHREHFQHJR�SDUWQHUD�±�NRQVXOWDQWD�

7. 2GELRUFD�G]LDáD�ZHGáXJ�SHZQHJR�VFKHPDWX��*G\�Z\VW
SXMH�SUREOHP�Z�IXQNFMRQRZDQLX
VSU]
WX�OXE�LQVWDODFML��F]
VWR�WUXGQ\�GR�Z\MD�QLHQLD��ZLQ��]D�WHQ�IDNW�VWDUD�VL
�REDUF]\ü�Z
SLHUZV]HM�NROHMQR�FL�SURGXFHQWD�OXE�GRVWDZF
�XU]�G]HQLD��D�Z�QDVW
SQHM�GRVWDZF
�HQHUJLL

                                                          
25 2GELRUF\�NRPXQDOQL�VWDM�� VL
�FRUD]�EDUG]LHM�ZLGRF]QL�Z�SR]\W\ZQ\P�L�QHJDW\ZQ\P�]QDF]HQLX� WHJR�VáRZD�
5HMHVWUDFMH� RGNV]WDáFHQLD� QD� SR]LRPLH� Z\VRNLHJR� QDSL
FLD� Z\ND]XM�� PDNV\PDOQH�� R� ]QDF]�FHM� ZDUWR�FL�
RGNV]WDáFHQLH� Z� SRU]H� ZLHF]RUQHJR� V]F]\WX� REFL�*HQLRZHJR� �RNRáR� JRG]LQ\� ������ Z� F]DVLH� QDMZL
NV]HM
RJO�GDOQR�FL�WHOHZL]\MQHM��
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elektrycznej26��3U]\MPXMH�ZyZF]DV�F]
VWR�SRVWDZ
�DJUHV\ZQ��ZREHF�RE\GZX�SDUWQHUyZ�
NWyU\FK� SRVWU]HJD� MDNR� GRVWDZF
� ZDGOLZHJR� SURGXNWX� ±� XU]�G]HQLD� OXE� HQHUJLL
HOHNWU\F]QHM��)DNWHP�MHVW��*H�]QDF]QLH�F]
�FLHM�G\VNXVM
�GRW\F]�F��MDNR�FL�HQHUJLL�LQLFMXMH
RGELRUFD�� X� QLHJR� ERZLHP� Z\VW
SXMH� SUREOHP� OXE� FKFH� RQ� RG� HQHUJHW\NL� ]DZRGRZHM
X]\VNDü�]JRG
�QD�SU]\á�F]HQLH�VZRLFK�XU]�G]H���-HVW�WR�V\WXDFMD�QLHZáD�FLZD�

5yZQRF]H�QLH� RGELRUFD� FK
WQLH� ZLG]LDáE\� Z� HQHUJHW\FH� SU]\MD]QHJR� GRUDGF
� L
Z\NRQDZF
� ZLHOX� XVáXJ� ]� G]LHG]LQ\� MDNR�FL� HQHUJLL�� -H*HOL� HQHUJHW\ND� ]DZRGRZD� QLH
SRGHMPLH�WDNLFK�]DGD���E
G]LH�WUDFLü�EDUG]R�GOD�QLHM�NRU]\VWQ\�U\QHN�QD�U]HF]�LQQ\FK��QLH
zawsze kompetentnych konkurentów.

8. 2GELRUFD� SRGOHJD� RJUDQLF]HQLRP� Z� ]DNUHVLH� GRSXV]F]DOQHM� HPLVML� ]DEXU]H�� �QRUP\�
UR]SRU]�G]HQLD�LWS����-HJR�VLáD�SU]HWDUJRZD�Z�VSRU]H�]�GRVWDZF��UR�QLH�ZUD]�]H�Z]URVWHP
SRELHUDQHM� HQHUJLL�� NWR� ERZLHP� REHFQLH� Z� 3ROVFH� ]GHF\GXMH� VL
� QD� NDUQH� Z\á�F]HQLH
KXW\��NRSDOQL��GX*HJR�]DNáDGX��QDZHW�Z�SU]\SDGNX��JG\�SR]LRP�HPLWRZDQ\FK�]DEXU]H�
SU]HNUDF]D�GRSXV]F]DOQH�ZDUWR�FL"

9. =�SHZQR�FL�� E
G]LH� URVáD� OLF]ED�RGELRUFyZ�Z\PDJDM�F\FK�Z\VRNLHM� L� EDUG]R�Z\VRNLHM
MDNR�FL�]DVLODQLD��]D�NWyU��WR�MDNR�ü�E
G��VNáRQQL�OXE�]PXV]HQL�GX*R�]DSáDFLü��'RW\F]\�WR
V]F]HJyOQLH� VHNWRUD� EDQNRZHJR�� LQIRUPDW\F]QHJR�� ILUP� G]LDáDM�F\FK� Z� REV]DU]H� high-
tech �SDUNL� WHFKQRORJLF]QH�� LQWHOLJHQWQH� EXG\QNL� LWS���� V\VWHPyZ� ]DU]�G]DQLD� L
EH]SLHF]H�VWZD�� WHOHNRPXQLNDFML�� ZRMVND� LWS�� 3RZVWDMH� EDUG]R� DWUDNF\MQ\� �OHF]
UyZQRF]H�QLH�EDUG]R�Z\PDJDM�F\��HOHPHQW�U\QNX��Z�NWyU\�ZDUWR�LQZHVWRZDü�

-HGQ\P�]�SRGVWDZRZ\FK�VHNWRUyZ��NWyU\�MX*�G]LVLDM�QDNU
FD�NRQLXQNWXU
��D�E
G]LH�WR
F]\QLá� Z� MHV]F]H� ZL
NV]\P� VWRSQLX� Z� SU]\V]áR�FL�� MHVW� WHOHNRPXQLNDFMD� �UR]ZyM� XVáXJ
LQWHUQHWRZ\FK�� NRPXQLNDFML� VDWHOLWDUQHM� LWS���� NWyUHM� Z\PDJDQLD� GRW\F]�FH� ZDUWR�FL
GRVWDUF]DQHM�HQHUJLL� L� MDNR�FL�]DVLODQLD�GUDVW\F]QLH� URVQ��Z�RVWDWQLFK� ODWDFK��Z\PDJDQ\
VWRSLH�� GRVW
SQR�FL� ]DVLODQLD� RVL�JQ�á� MX*� SR]LRP� ����������27, dopuszczalny roczny
czas przerwy w zasilaniu wynosi 0,03s28��(')�(35,��������0R*QD�SU]\SXV]F]Dü��*H�]H
Z]JO
GX�QD�RJURPQLH�NRV]WRZQH�VNXWNL�]DEXU]H��L�MX*�]DDQJD*RZDQH�IXQGXV]H��ZDUWR�ü
F]\QLRQ\FK� WX� LQZHVW\FML� Z� G]LHG]LQLH� ]DJZDUDQWRZDQLD� MDNR�FL� ]DVLODQLD�� E
G]LH� Z
SU]\V]áR�FL�V]F]HJyOQD��-HVW�WR�UyZQRF]H�QLH�WHQ�URG]DM��ZLDGRPHJR�]DJUR*H��RGELRUF\�
NWyU\� PR*H� L� FKFH� ]DSáDFLü� EDUG]R� GX*H� SLHQL�G]H� ]D� VSHáQLHQLH� MHJR� RF]HNLZD�
GRW\F]�F\FK� MDNR�FL� ]DVLODQLD�� 6\WXDFMD� MHVW� Z� W\P� SU]\SDGNX� UyZQLH*� V]F]HJyOQD� ]
MHV]F]H� MHGQHJR� SXQNWX� ZLG]HQLD�� 5R]ZyM� VSU]
WX� Z� WHM� G]LHG]LQLH� SRFL�JD� ]D� VRE�
]PQLHMV]HQLH� RGSRUQR�FL� XU]�G]H�� QD� ]DEXU]HQLD� �Z]UDVWD� ZVSyáF]\QQLN� NRQFHQWUDFML
PRF\�Z�SU]HOLF]HQLX�QD�MHGQRVWN
�SRZLHU]FKQL�±�SRQDG����:�P2 powierzchni biurowej,
]PQLHMV]HQLX� XOHJD� ZDUWR�ü� QDSL
FLD� SUDF\� W\FK� XU]�G]H�� ]� �9� QD� ���9�� QDVW
SXMH
redukcja ich wymiarów itp.).

����'RVWDZFD��HQHUJLL�HOHNWU\F]QHM��D��MHM��MDNR�ü
1LHFHORZH��ER� FK\ED�PDáR� VNXWHF]QH�� MHVW� SURPRZDQLH� HQHUJLL� HOHNWU\F]QHM� MDNR� WRZDUX�

JG\*�GOD� MHM�RGELRUFyZ�MHVW�RQD��ZREHF�SU]HFL
WQHJR�VWDQX�ZLHG]\�R�QDWXU]H�HOHNWU\F]QR�FL�
F]\VW��DEVWUDNFM���(QHUJLD�HOHNWU\F]QD�VDPD�Z�VRELH�Z\UD*RQD�Z�kWh jest dla jej nabywcy,
V]F]HJyOQLH�NRPXQDOQHJR�� MHG\QLH��URGNLHP�GR�UHDOL]DFML�FHOX� L�Z�VZHM�IL]\F]QHM� LVWRFLH�QLH

                                                          
26�:J�EDGD�� SU]HSURZDG]RQ\FK�Z�+RODQGLL� �.QLMS������������NOLHQWyZ�]DNáDGyZ�HQHUJHW\F]Q\FK�XZD*D��*H
SU]\F]\Q\�DZDULL�OH*��SR�VWURQLH�GRVWDZF\�HQHUJLL�

27�'RVW
SQR�ü�]DVLODQLD� �
8760

8760 rλ−

gdzie: λ ��OLF]ED�]DEXU]H��Z�FL�JX�URNX
r ���UHGQL�F]DV�XVXZDQLD�DZDULL��K��

28 Dla porównania, analogiczne dane szacowane dla: odbiorców komunalnych – 0,9%, 8,8h; szpitali i lotnisk –
0,99%, 53 min. (wg. EDF/EPRI 2000)
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UHSUH]HQWXMH�GOD�QLHJR�*DGQHM�ZDUWR�FL��-HVW�QL��QDWRPLDVW�GOD�SHZQHM�NDWHJRULL�RGELRUFyZ�±
MHGQ\P�]DSHZQLD�RGSRZLHGQL�NRPIRUW�L�VWDQGDUG�*\FLD��R�ZLHWOHQLH��VWRSLH��VFKáRG]HQLD�OXE
QDJU]DQLD�� Z\NRQDQLH� SUDF\� LWS���� D� GOD� LQQ\FK� �RGELRUFyZ� SU]HP\VáRZ\FK�� MHVW
SRGVWDZRZ\P� HOHPHQWHP� UHDOL]DFML� SURGXNFML�� 7R� VSRVWU]H*HQLH� MHVW� SRGVWDZ�� SURJUDPyZ
DSM.

5yZQRF]H�QLH�RF]\ZLVWH�MHVW��*H�U\QHN�HQHUJLL�HOHNWU\F]QHM�]PLHQLD�GRW\FKF]DVRZ��UHODFM

SRPL
G]\� GRVWDZF�� L� RGELRUF�� HQHUJLL�� .UHXMH� SRVWDZ
� G\VWU\EXWRUD�Z� ]QDF]QLH�ZL
NV]\P
VWRSQLX�]RULHQWRZDQ��QD�RGELRUF
�±�NOLHQWD�

'RVWDZFD� HQHUJLL� HOHNWU\F]QHM� Z� ZDUXQNDFK� IXQNFMRQXM�FHJR� U\QNX� FKFH� VSU]HGDü� MHM
PR*OLZLH�MDN�QDMZL
FHM�L�QLH�FKFH�PLHü�*DGQ\FK�VSUDZ�VSRUQ\FK�]�RGELRUFDPL��UyZQLH*�W\FK�
NWyUH� PRJ�� E\ü� SRZRGRZDQH� ]á�� MDNR�FL�� RIHURZDQHJR� WRZDUX� ±� HQHUJLL� HOHNWU\F]QHM�� =H
Z]JO
GyZ� WHFKQLF]Q\FK� L� HNRQRPLF]Q\FK� FKFH� GRVWDUF]Dü� W
� HQHUJL
� Z� G]LHG]LQLH
SRGVWDZRZHM�KDUPRQLF]QHM�VWDUDM�F�VL
�F]
VWR�SU]HQLH�ü�RGSRZLHG]LDOQR�ü�]D�MHM�]á��MDNR�ü�QD
RGELRUFyZ��FR�RF]\ZL�FLH�QLH�]DZV]H�MHVW�PR*OLZH���6W�G�PL
G]\�LQQ\PL�Z\QLNDM��WDU\IRZH
ZDUWR�FL� ZVSyáF]\QQLND� PRF\� RUD]� RJUDQLF]HQLD� ZDUWR�FL� ]DEXU]H�� JHQHURZDQ\FK� SU]H]
odbiorców.

(QHUJHW\ND� ]DZRGRZD� VDPD� GR�ZLDGF]D� VNXWNyZ� ]áHM� MDNR�FL� HQHUJLL�� ]DUyZQR� Z
]ZL
NV]RQHM� DZDU\MQR�FL� V\VWHPX� ]DVLODM�FHJR� L� ZáDVQ\FK� XU]�G]H��� MDN� L� Z� VWUDWDFK
ILQDQVRZ\FK� ]� W\WXáX� QLH� GRVWDUF]RQHM� HQHUJLL�� &RUD]� F]
�FLHM� VWDMH�ZREHF�Z\PDJDM�F\FK� L
F]Xá\FK� QD� ]DEXU]HQLD� RGELRUFyZ�� X� NWyU\FK� SU]H]� ODWD� Z\WZRU]\áR� VL
� SU]HNRQDQLH� R
FL�JáR�FL�GRVWDZ\�HQHUJLL��5yZQRF]H�QLH�FL�VDPL�RGELRUF\�HPLWXM��]DEXU]HQLD�SURZDG]�F�Z
NRQVHNZHQFML�GR�GHJUDGDFML�MHM�MDNR�FL�

0R*QD� SU]\SXV]F]Dü�� *H� Z� ZLHOX� SU]\SDGNDFK� RGELRUF\� HQHUJLL� X]\VNDM�� QD� SRGVWDZLH
ZSURZDG]DQ\FK�SU]HSLVyZ�L�QRUP�SUDZR�GR�QHJRFMRZDQLD� MHM�FHQ\�]� W\WXáX�QLHGRWU]\PDQLD
VWDQGDUGyZ�MDNR�FLRZ\FK29.

-DNR�ü� L� QLH]DZRGQR�ü� ]DVLODQLD� VWDMH� VL
� Z� SUDNW\FH� Z� FRUD]� ZL
NV]\P� VWRSQLX
RERZL�]NLHP� GRVWDZF\� HQHUJLL30�� 3RGHMPXMH� RQ� G]LDáDQLD� E
G�FH� NRPSURPLVHP� SRPL
G]\
G�*HQLHP� GR� X]\VNDQLD� PR*OLZLH� Z\VRNLHM� MDNR�FL� ]DVLODQLD� D� VZ\PL� PR*OLZR�FLDPL
ILQDQVRZ\PL��(QHUJHW\ND�]DZRGRZD�Z�3ROVFH�VWDQLH�ZNUyWFH�ZREHF�WUXGQ\FK�GR�VSHáQLHQLD
Z\PDJD��SU]HNUDF]DM�F\FK�MHM�DNWXDOQH�PR*OLZR�FL�WHFKQLF]QH��MDN�UyZQLH*�SUDZGRSRGREQLH

                                                          
29 2EHFQLH�SUDNW\F]QLH�MHG\QLH�SU]HUZ\�Z�]DVLODQLX�L�WUXGQH�GR�Z\HJ]HNZRZDQLD�]PLDQ\�QDSL
FLD�V��Z�GX*\P
VWRSQLX�WHRUHW\F]QLH�SRGVWDZ��XSXVWyZ�FHQRZ\FK�OXE�]ZURWX�NRV]WyZ�]D�QLH�GRVWDUF]RQ��HQHUJL
�
(QHUJHW\ND� IUDQFXVND� �(')�� SáDFL� RGELRUFRP� ]D� QLHGRWU]\PDQLH� VWDQGDUGyZ� MDNR�FLRZ\FK� �JáyZQLH� ]D
QLHGRWU]\PDQLH� FL�JáR�FL� ]DVLODQLD��� RGELRUF\� V�� MHGQDN*H� ]RERZL�]DQL� GR� SRGHMPRZDQLD� G]LDáD�
PLQLPDOL]XM�F\FK�VNXWNL�SU]HUZ�Z�]DVLODQLX�
:�+LV]SDQLL�FHQD�HQHUJLL�MHVW�X]DOH*QLRQD�RG�ZDUWR�FL�QDSL
FLD��Z�UHODFML�GR�QDSL
FLD�GHNODURZDQHJR��RUD]�RG
GRWU]\PDQLD�JZDUDQWRZDQHM�FL�JáR�FL�]DVLODQLD�

30�:�ZLHOX�NUDMDFK��JáyZQLH�Z�86$��Z�SURFHVDFK�SU]HFLZ�HQHUJHW\FH�]DZRGRZHM�]DSDGDM��Z\URNL�SU]\]QDM�FH
RGELRUFRP�RGV]NRGRZDQLH� ]D� ]DLVWQLDáH� X�QLFK� VNXWNL� ]áHM� MDNR�FL� HQHUJLL� HOHNWU\F]QHM��7\SRZ\P� L� ]DUD]HP
MHGQ\P�]�SLHUZV]\FK�SU]\NáDGyZ�MHVW�]DV�G]HQLH�Z������SU]H]�V�G�Z�.DOLIRUQLL�RGV]NRGRZDQLD�Z�Z\VRNR�FL
5,5 POQ��86�QD�U]HF]�SURGXFHQWD�SLHF]DUHN�]D�VWUDW\�]�W\WXáX�QLHGRWU]\PDQLD�FL�JáR�FL�]DVLODQLD�Z�QDVW
SVWZLH
XV]NRG]HQLD� WUDQVIRUPDWRUD� SU]H]� Z\áDGRZDQLH� DWPRVIHU\F]QH�� 8]DVDGQLHQLHP� Z\URNX� E\áR� WUDNWRZDQLH
HQHUJLL� HOHNWU\F]QHM� MDNR�QRUPDOQHJR�SURGXNWX�SRGOHJDM�FHJR�RGSRZLHG]LDOQR�FL� GRVWDZF\��6WZLHUG]RQR��*H
SURGXFHQW�L�OXE�GRVWDZFD�SRZLQLHQ�SRSUDZLü�FHFK\�MDNR�FLRZH�HQHUJLL��Z�W\P�SU]\SDGNX�SHZQR�ü�]DVLODQLD�
OXE�SRQRVLü�RGSRZLHG]LDOQR�ü�]D�]á��MDNR�ü�VSU]HGDZDQHJR�WRZDUX��3RGVWDZ��WHJR�L�SRGREQ\FK�ZHUG\NWyZ�V�
GZLH�Uy*QH�NRQVWUXNFMH�SUDZQH�
1. 6NDUJD� QD� QLHNRPSHWHQFM
� HQHUJHW\NL�� NWyUD� QLH� SU]HZLG]LDáD�� *H� LVWQLHM�FH�ZDUXQNL� ]DVLODQLD� X� RGELRUF\

Z\WZRU]�� RNROLF]QR�FL� VSU]\MDM�FH� DZDULL� R� SRZD*Q\FK� QDVW
SVWZDFK�� :\WZyUFD� HQHUJLL� L�OXE� MHM
VSU]HGDZFD� QLH� MHVW� ]ZROQLRQ\� ]� RGSRZLHG]LDOQR�FL� QDZHW� ZyZF]DV�� JG\� SRGM�á� G]LDáDQLD� Z� FHOX
]PQLHMV]HQLD� SUDZGRSRGRELH�VWZD� DZDULL�� -H*HOL� DZDULD�Z\VW�SLáD�� WR� G]LDáDQLD� E\á\� QLHZ\VWDUF]DM�FH�� D
ZL
F�QLHNRPSHWHQWQH�

2. 'RVWDZFD� HQHUJLL� MHVW� SUDZQLH� RGSRZLHG]LDOQ\� ]D� GRVWDUF]DQLH� WDNLHM� XVáXJL� HQHUJHW\F]QHM�� NWyUD
JZDUDQWXMH�EH]SLHF]H�VWZR��NRPIRUW��QLH�]DJUD*D�ZáDVQR�FL�L�]GURZLX�NOLHQWD�LWS�
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PR*OLZR�FL�Z�GDM�FHM�VL
�SU]HZLG]LHü�SU]\V]áR�FL��=DVWRVRZDQLH�EDUG]R�Z\VRNLFK�VWDQGDUGyZ
]DVLODQLD�Z\PDJD� EDUG]R� GURJLFK� LQZHVW\FML��*G]LH��PXVL� E\ü� NRPSURPLV�� DOH�Z� W\P� FHOX
WU]HED�ZLHG]LHü��MDNLH�V��RF]HNLZDQLD�MDNR�FLRZH�L�SR]LRP�DNFHSWDFML�FHQRZHM�NOLHQWyZ��-X*
obecnie w wielu krajach (np. Holandia, .QLMS��������SURJUDP�(6&20�Z�3RáXGQLRZHM�$IU\FH
LWS��SURZDG]RQH�V��EDGDQLD�GRW\F]�FH�ELH*�FHM�SR]\FML�HQHUJHW\NL�Z�UHODFML�GR� MHM�NOLHQWyZ�
.RQFHQWUXM�� VL
� RQH� QD� UHODFML�� MDNR�ü� �ZLDGF]RQHM� XVáXJL�FHQD� ]D� HQHUJL
�� %DGDQLD� image
GRVWDZF\�HQHUJLL�WR�REHFQLH�MHGQR�]�SRGVWDZRZ\FK�G]LDáD��SURZDG]RQ\FK�Z�W\P�VHNWRU]H31.
%DGDQLD� WH� Z\ND]Dá\� WDN*H�� *H� HQHUJHW\ND� QLHNLHG\� QLH� ZDOF]\� ]H� Ä]á\P� image”, lecz z
brakiem image�� 2GELRUFD� SU]\SRPLQD� VRELH� R� GRVWDZF\� GRSLHUR� ZyZF]DV�� JG\� Z\VW�SL
DZDULD�� :� ZLHOX� NUDMDFK� ZáD�QLH� MDNR�ü� GRVWDZ\� HQHUJLL� X]QDQR� ]D� F]\QQLN� ]PLDQ\� WHJR
VWDQX�� 1D� SRGVWDZLH� W\FK� VDP\FK� EDGD�� Z\ND]DQR�� *H� XUXFKDPLDQLH� SURJUDPyZ� MDNR�FL
HQHUJLL�SU]H]�]DNáDG\�HQHUJHW\F]QH�Z\QLNDáR�QLH�]DZV]H�]�ELH*�F\FK�SRWU]HE�RGELRUF\��OHF]�]
FK
FL�Z]ERJDFHQLD�RIHUW\��GR�NWyUHM�Z�W\P�SU]\SDGNX�WU]HED�NOLHQWD�ZF]H�QLHM�SU]\JRWRZDü�
Z\HGXNRZDü��� SRSUDZ\� U\QNRZHJR� ZL]HUXQNX� L� ZUHV]FLH� FK
FL� VSU]HGDQLD� ZL
NV]HM� LOR�FL
HQHUJLL��7H�SURJUDP\�E\á\�F]
VWR�ZD*QLHMV]H�GOD�G]LDáX�PDUNHWLQJRZHJR�QL*�GOD�WHFKQLF]QHJR�
FHOHP� G]LDáD�� ]DZRGRZHM� HQHUJHW\NL� QLH� MHVW� ERZLHP�Z\SHáQLHQLH�Z\PDJD�� WHFKQLF]Q\FK�
OHF]� FR�� ]QDF]QLH� ZL
NV]HJR� ±� VSHáQLHQLH� SRWU]HE� NRQVXPHQWD�� :� W\P� NRQWHN�FLH� MDNR�ü
HQHUJLL�MHVW�MHG\QLH�F]
�FL��]QDF]QLH�ZL
NV]HJR�SDNLHWX�Uy*Q\FK�RIHUW�SU]HGVWDZLDQ\FK�SU]H]
HQHUJHW\N
�VZRMHPX�RGELRUF\�

7DND� V\WXDFMD� MHVW� WDN*H� GX*�� V]DQV�� QD� EDUG]R� ÄJá
ERNL´� U\QHN� XVáXJ�� :� SU]\SDGNX
SUREOHPyZ� RGELRUFD� SRVWU]HJD� MHV]F]H� REHFQLH� GRVWDZF
� HQHUJLL� MDNR� VZHJR� JáyZQHJR
SDUWQHUD� GOD� LFK� UR]ZL�]DQLD�� 3RGM
FLH� WHM� UROL� E
G]LH� Z� ]DVDGQLF]\� VSRVyE� NV]WDáWRZDáR
wizerunek marketingowy dostawcy w nowych rynkowych warunkach. Dostawca energii
SRZLQLHQ�MX*�WHUD]�NV]WDáWRZDü�VZRM��DNW\ZQ��SRVWDZ
�ZREHF�SUREOHPX��&]DV�MHVW�WX�EDUG]R
LVWRWQ\P� F]\QQLNLHP�� )\FLH� QLH� WROHUXMH� SUy*QL�� NRQNXUHQFL� PRJ�� V]\ENR� Z\NRU]\VWDü
QDG�*DM�F�� VL
� RND]M
�� 7HQ� SURFHV� PR*QD� MX*� Z� 3ROVFH� REVHUZRZDü�� 7R� ZáD�QLH� PDáH�
SU\ZDWQH�ILUP\�V��QDMEDUG]LHM�DNW\ZQH�L�ZLGRF]QH�QD�W\P�SROX�

:�G]LDáDOQR�FL�GRVWDZF\�HQHUJLL�QDOH*DáRE\�Z\Uy*QLü�WU]\�SRVWDZ\�
� ELHUQ��� SROHJDM�F�� QD� RSUDFRZDQLX� VWUDWHJLL� SRVW
SRZDQLD� Z� RGSRZLHG]L� QD� ]JáRV]RQ\

SU]H]� RGELRUF
� SUREOHP�� VWZRU]HQLX� ZáD�FLZHM� VWUXNWXU\� RUJDQL]DF\MQHM�� SU]\JRWRZDQLX
RGSRZLHGQLHM�NDGU\�GR�UR]ZL�]\ZDQLD�SUREOHPyZ�R�Uy*Q\P�VWRSQLX�]áR*RQR�FL��HGXNDFMD
SUDFRZQLNyZ� L� FL�JáH� GRVNRQDOHQLH��� ]DJZDUDQWRZDQLX� RGSRZLHGQLHJR� VSU]
WX� L
RSURJUDPRZDQLD�� FL�Já\FK� WHVWDFK� L� VWDá\P� monitoringu sieci, tworzeniu modeli
NRPSXWHURZ\FK� L� V\PXODF\MQ\FK� V\VWHPX�� XF]HVWQLF]HQLX� Z� Uy*Q\FK� G]LDáDQLDFK
WHPDW\F]QLH�]ZL�]DQ\FK�]�SUREOHPHP��]DJZDUDQWRZDQLX�GRVW
SX�GR�DNWXDOQHM� LQIRUPDFML
technicznej, udziale w projektach badawczych itp.;

� DNW\ZQ��� XNLHUXQNRZDQ�� QD� SRWU]HE\� RGELRUF\�� Z� EH]SR�UHGQLP� ]� QLP� NRQWDNFLH�� D
UHDOL]RZDQ�� SRSU]H]� UR]H]QDQLH� MHJR� GRW\FKF]DVRZ\FK� GR�ZLDGF]H�� ]ZL�]DQ\FK� ]
MDNR�FL�� HQHUJLL�� SR]QDQLH� MHJR� WHFKQRORJLL�� SRWHQFMDOQ\FK� ]DJUR*H��� HGXNRZDQLH� JR�
NRQVXOWDFMH�HQHUJHW\NL��ZLDGF]RQH�QD�U]HF]�NOLHQWyZ���FLVá��ZVSyáSUDF
�]�SU]HP\VáHP�LWS�
�� V�� WR� G]LDáDQLD� SU]\JRWRZXM�FH� NOLHQWD� GR� NROHMQHJR�� WU]HFLHJR� REV]DUX� G]LDáDOQR�FL
dostawcy energii;

� SURGXNFMD�XU]�G]H���PRQWD*�L�VHUZLV�
1RZ��V\WXDFM
�GOD�GRVWDZF\�VWZRU]\�Z]URVW� OLF]E\�ORNDOQ\FK�(UyGHá�HQHUJLL��HOHNWURZQLH

wiatrowe, ELRJHQHUDFMD�� (UyGáD� IRWRHOHNWU\F]QH�� SURGXNFMD� Z� VNRMDU]HQLX� LWS���� :� ZLHOX

                                                          
31 &LHNDZRVWN�� SUDF� KROHQGHUVNLFK� �.QLMS�� ������ E\áR� VWZLHUG]HQLH�� *H� RGELRUF\� �JáyZQLH� PDáH
SU]HGVL
ELRUVWZD�� SRQRV]RQH� RSáDW\� ]D� HQHUJL
� QLH� WUDNWXM�� MDNR� FHQ
�� OHF]� MDNR� VZRMH� ÄVWDáH� NRV]W\´�� 6W�G
UHGXNFMD�WHM�FHQ\�PLDáD�PQLHMV]\�ZSá\Z�QD� image�HQHUJHW\NL�QL*�QS��SRGQLHVLHQLH�MDNR�FL�GRVWDZ\�HQHUJLL��Z
W\P� UyZQLH*� MDNR�FL� MHM� WHFKQLF]Q\FK� ZVND(QLNyZ�� %DUG]R� NRU]\VWQLH� RGELHUDQR� QS�� ZF]H�QLHMV]H
SRZLDGRPLHQLD�R�Z\á�F]HQLDFK�]DVLODQLD�OXE�Z\MD�QLDQLH�]DLVWQLDá\FK�VWDQyZ�DZDU\MQ\FK�
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NUDMDFK� SURFHQWRZ\� XG]LDá� W\FK� (UyGHá� Z� FDáNRZLWHM� SURGXNFML� HQHUJLL� ]DF]\QD� ]QDF]\ü� Z
RJyOQ\P�ELODQVLH��QS��'DQLD�RNRáR�����L�ZSá\Z�LFK�SUDF\�QD�ORNDOQ��MDNR�ü�HQHUJLL��JáyZQLH
ZDUWR�ü�QDSL
FLD��PXVL�E\ü�EUDQ\�SRG�XZDJ
�

6áXV]Q�� Z\GDMH� VL
� ILOR]RILD�� ]JRGQLH� ]� NWyU�� GRVWDZFD� HQHUJLL� SRZLQLHQ� Z\Uy*QLü� FR
QDMPQLHM�GZD�OXE�WU]\�SR]LRP\�MDNR�FL�]DVLODQLD�
� Poziom pierwszy� �� SRGVWDZRZ\� VWDQGDUG� MDNR�FL� JZDUDQWRZDQ\� ZV]\VWNLP� RGELRUFRP

SU]H]�GRVWDZF
�HQHUJLL�L�Z�ZL
NV]R�FL�SU]\SDGNyZ�FDáNRZLFLH�LFK�VDW\VIDNFMRQXM�F\��-HJR
LVWQLHQLH� MHVW� QLH]E
GQH� GOD� SURGXFHQWyZ� XU]�G]H��� NWyU]\� PXV]�� ]DSHZQLü� VZRLP
SURGXNWRP� RGSRZLHGQL� SR]LRP� RGSRUQR�FL�� -HJR� EUDN� XWUXGQLD� RGELRUF\� ZáD�FLZ\� ±� ]
WHFKQLF]QHJR� L� HNRQRPLF]QHJR� SXQNWX�ZLG]HQLD� ±� GREyU� VSU]
WX� GOD� GDQHJR� �URGRZLVND
HOHNWURPDJQHW\F]QHJR�� 'RVWDZF\� HQHUJLL� XQLHPR*OLZLD� VSU]HGD*� GUR*V]HJR�� OHF]� R
Z\*V]HM� MDNR�FL� SURGXNWX�HQHUJLL� HOHNWU\F]QHM�� 3RGVWDZ�� GR� XVWDOHQLD� WHJR� VWDQGDUGX�
SUyF]�LVWQLHM�F\FK�PL
G]\QDURGRZ\FK�L�HXURSHMVNLFK�QRUP��SRZLQQ\�E\ü�JáyZQLH�SRPLDU\
SU]HSURZDG]RQH�NRPSOHNVRZR�L�Z�GáX*V]HM�VNDOL�F]DVX�

� Poziom drugi� �� SRGZ\*V]RQ\� JáyZQLH� Z� ]DNUHVLH� SHZQR�FL� ]DVLODQLD�� RVL�JQL
WHM
WUDG\F\MQ\PL��URGNDPL�WHFKQLF]Q\PL��]PLDQD�NRQILJXUDFML�VLHFL��GRGDWNRZH�]DVLODQLD��LWS��
��R]QDF]D�SRGZ\*V]RQH�RSáDW\�SRQRV]RQH�SU]H]�RGELRUF
�

� Poziom trzeci� �� ÄVXSHU�MDNR�ü´� �premium power�� E
G�FD� SU]HGPLRWHP� LQG\ZLGXDOQ\FK
QHJRFMDFML�]�RGELRUF���1LH�Z\PDJD�RQ�GHILQLRZDQLD��SDUDPHWU\� MDNR�FL�]DOH*��Z\á�F]QLH
RG� LQG\ZLGXDOQ\FK�RF]HNLZD�� RGELRUF\�� -DNR�ü�X]\VNLZDQD� MHVW�Z� HIHNFLH� ]DVWRVRZDQLD
VSHFMDOQ\FK� �URGNyZ� WHFKQLF]Q\FK� LQVWDORZDQ\FK� ]DUyZQR� SR� VWURQLH� GRVWDZF\�� MDN� L
RGELRUF\� HQHUJLL� QD� ZDUXQNDFK� RNUH�ORQ\FK� NRQWUDNWHP�� :� W\P� SU]\SDGNX� GRVWDZD
HQHUJLL�SRZLQQD�REHMPRZDü�WDN*H�MDNR�XVáXJ
�FL�Já\�monitoring jej parametrów.

����3URGXFHQW��XU]�G]H���D��MDNR�ü��HQHUJLL
:\WZyUFD�XU]�G]H��PR*H�SU]\M�ü�MHGQ��]�GZyFK�NUD�FRZ\FK�SRVWDZ�

1. 3URGXNRZDü� VSU]
W� R� Z\VRNLP� VWRSQLX� RGSRUQR�FL� QD� ]DEXU]HQLD� L� QLVNLP� SR]LRPLH

HPLV\MQR�FL�� :L
NV]R�ü� SURGXNRZDQ\FK� XU]�G]H�� WHJR� VDPHJR� URG]DMX� FHFKXMH
SRGREQ\� OXE� ZU
F]� LGHQW\F]Q\� SR]LRP� IXQNFMRQDOQ\�� $E\� VSR�UyG� ZLHOX� WDNLFK
VDP\FK�SURGXNWyZ�Z\EUDü�MHGHQ��QDOH*\�JR�F]\P��Z\Uy*QLü��7��Z\Uy*QLDM�F��FHFK�
PR*H�E\ü�ZáD�QLH� MHJR� ÄSU]\MD]QR�ü´�GOD� �URGRZLVND� HOHNWURPDJQHW\F]QHJR�� D�ZL
F
MHJR� PQLHMV]H� V]NRGOLZH� RGG]LDá\ZDQLH� QD� WR� �URGRZLVNR�� $WXW� WHQ� MX*� REHFQLH
IXQNFMRQXMH�Z�ZDOFH�NRQNXUHQF\MQHM�SURGXFHQWyZ��&RUD]�F]
�FLHM�MDNR�ü�HQHUJLL�VWDMH
VL
� HOHPHQWHP� PDUNHWLQJX�� Z� NWyU\P� SURGXFHQW� ZLG]L� VZ�� V]DQV
� QD� NRPHUF\MQ\
VXNFHV�� -HVW� WR� EDUG]R� QR�Q\� DUJXPHQW�� VWRVXQNRZR� áDWZR� RGG]LDá\ZDM�F\� QD
UR]EXG]RQH� HNRORJLF]QLH� VSRáHF]H�VWZD� ±� KDVáR� ÄF]\VWR�FL´� �URGRZLVND�� Z� W\P
UyZQLH*��URGRZLVND�HOHNWURPDJQHW\F]QHJR��'REU\P�SU]\NáDGHP�PRJ��E\ü�]DáDPDQLD
QDSL
FLD�� -HV]F]H� ��� ODW� WHPX� E\á\� RQH� UHMHVWURZDQH� Z\á�F]QLH� ]H� Z]JO
GyZ
WHFKQLF]Q\FK�� 2EHFQLH�� PLPR� *H� LFK� ]QDF]HQLH� WHFKQLF]QH� QLH� ]PDODáR�� ]RVWDá\
Z\NUHRZDQH�� UyZQLH*� Z]JO
GDPL� PDUNHWLQJRZ\PL�� MDNR� MHGQR� ]� QDMZD*QLHMV]\FK
]DEXU]H��HOHNWURPDJQHW\F]Q\FK�

3URGXFHQW�QLH�FKFH�SRQRVLü�NRV]WyZ�QDSUDZ�JZDUDQF\MQ\FK��2IHUXMH�FRUD]�F]
�FLHM
VSHFMDOLVW\F]Q\�VSU]
W�R�URVQ�FHM�RGSRUQR�FL�QD�]DEXU]HQLD��DOH�]D�]DVDGQLF]R�ZL
NV]�
FHQ
32��3RZVWDMH�QRZ\�GX*\�U\QHN�XU]�G]H��SU]\MD]Q\FK�GOD�VLHFL�RUD]�R�]ZL
NV]RQ\P
VWRSQLX� RGSRUQR�FL� ]D� ]DEXU]HQLD� HOHNWURPDJQHW\F]QH�� 7R� GX*D� V]DQVD� GOD
producentów.

&RUD]� F]
�FLHM� JáRV]RQ\� MHVW� SRJO�G�� *H� SR� VWURQLH� GRVWDZF\� HQHUJLL� OH*\
UR]ZL�]DQLH�SUREOHPyZ�MDNR�FL�HQHUJLL��0R*OLZR�FL�GRVWDZF\��PLPR�*H�V��]QDF]�FH�

                                                          
32� :J� LQIRUPDFML� X]\VNDQ\FK� X� SURGXFHQWD�� GRGDWNRZH� HOHPHQW\� NRQVWUXNF\MQH� ]ZL
NV]DM�FH� RGSRUQR�ü� QD

zaburzenia stosowane w miernikach firmy 'UDQHW]�VWDQRZL��SRQDG�����NRV]WyZ�FDáHJR�XU]�G]HQLD�



18

V�� RJUDQLF]RQH� ORVRZR�FL�� L� QLHSU]HZLG\ZDOQR�FL�� SHZQ\FK� ]GDU]H�� Z� V\VWHPLH�
3URGXFHQW� VSU]
WX� E
G]LH� ZL
F� ]RERZL�]DQ\� GRVWDUF]\ü� XU]�G]HQLH� NRPSDW\ELOQH� ]
GDQ\P�� �FL�OH� ]GHILQLRZDQ\P� �URGRZLVNLHP� HOHNWURPDJQHW\F]Q\P� Z� NWyU\P� PD
SUDFRZDü��5HV]WD�MHVW�MX*�W\ONR�VSUDZ��FHQ\��7UHQG�WHQ�ZLGDü�Z\UD(QLH�QD�SU]\NáDG]LH
]DáDPD�� QDSL
FLD�� =DPDZLDQH� V�� FRUD]� F]
�FLHM� XU]�G]HQLD� RGSRUQH� QD� ]DáDPDQLD� R
RNUH�ORQ\P�F]DVLH�WUZDQLD�L�RNUH�ORQHM�DPSOLWXG]LH�

2. 5HGXNRZDü� NRV]W\� SURGXNFML� XU]�G]H�� ]D� FHQ
� LFK� ]PQLHMV]RQHM� RGSRUQR�FL� L

]ZL
NV]RQHM� JHQHUDFML� ]DEXU]H��� :LHOX� SURGXFHQWyZ� Z\PDJD� GOD� VZHJR� VSU]
WX
]DVLODQLD� Z\VRNLHM� MDNR�FL�� F]
VWR� QLH� LQIRUPXM�F� R� W\P� SRWHQFMDOQ\FK� QDE\ZFyZ�
3URGXFHQFL�FL��ZREHF�VLOQHM�NRQNXUHQFML��QLH�SRGQRV]��FHQ�VZRLFK�SURGXNWyZ�NRV]WHP
UH]\JQDFML� ]� W\FK� HOHPHQWyZ� NRQVWUXNF\MQ\FK�� NWyUH� VáX*�� ]ZL
NV]HQLX� RGSRUQR�FL
XU]�G]HQLD�QD�]DEXU]HQLD� �QS�� ILOWU\�ZHM�FLRZH��RUD]�]PQLHMV]HQLX� LFK�HPLV\MQR�FL33.
3UDZG��MHVW�UyZQLH*��*H�Z�SU]\SDGNX�ZLHOX�WUXGQ\FK�GR�Z\MD�QLHQLD�XV]NRG]H��ZLQ�
REDUF]D�VL
�F]
VWR�EOL*HM�QLH�]GHILQLRZDQ��]á��MDNR�ü�]DVLODQLD��6WDMH�VL
�RQD�NOXF]HP
GR� ZV]\VWNLHJR�� ÄNR]áHP� RILDUQ\P´� PDM�F\P� SU]HQLH�ü� ZLQ
� ]� SURGXFHQWD
ÄEH]DZDU\MQHJR´�VSU]
WX�QD�GRVWDZF
�HQHUJLL�

5R]ZyM� SUREOHPDW\NL� MDNR�FL� HQHUJLL� WR� UyZQLH*� UR]ZyM� WHFKQLNL� L� SURGXNFML� QD� EDUG]R
GX*��VNDO
��'RW\F]\�WR�WDN*H��D�PR*H�SU]HGH�ZV]\VWNLP��RGELRUFyZ�NRPXQDOQ\FK��7U]HED�LFK
SU]HNRQDü�GR�]DNXSX�QS��QRZHJR�WHOHZL]RUD��QRZHJR�HOHNWURWHFKQLF]QHJR�VSU]
WX�GRPRZHJR
LWS��� PLPR� *H� VWDU\� MHV]F]H� GREU]H� IXQNFMRQXMH�� 7R� VSUDZLD�� *H� VDPL� SURGXFHQFL� V�
]DLQWHUHVRZDQL� ]ZL
NV]HQLHP� ]QDF]HQLD� WHM� SUREOHPDW\NL� MDNR� QDNU
FDM�FHM� NRQLXQNWXU
� L
VWZDU]DM�FHM�V]DQV
�QD�Z\NUHRZDQLH�QRZ\FK�DWUDNF\MQ\FK�SURGXNWyZ�VWDQRZL�F\FK�RIHUW
�GOD
EDUG]R�ÄJá
ERNLHJR´�U\QNX�

:]UDVWD� PRF� VXPDU\F]QD� UR]SURV]RQ\FK� RGELRUFyZ� HQHUJLL�� R� PDá\FK� PRFDFK
MHGQRVWNRZ\FK�� OHF]�Z\VW
SXM�F\FK�Z�EDUG]R� GX*HM� OLF]ELH�� ,FK� LQVWDODFMD� RGE\ZD� VL
� SR]D
NRQWURO�� GRVWDZF\�HQHUJLL�� D� VXPDU\F]Q\�QHJDW\ZQ\�ZSá\Z�QD� V\VWHP�]DVLODM�F\�PR*H�E\ü
EDUG]R� ]QDF]�F\��:� VLHFL� SXEOLF]QHM� �FLVáD� NRRUG\QDFMD� SRPL
G]\� Uy*Q\PL� X*\WNRZQLNDPL
QLH�MHVW�PR*OLZD��-HG\Q��GRVW
SQ��PHWRG��NRQWUROL�HPLVML�LFK�]DEXU]H��MHVW�SHZQR�ü��*H�VSU]
W
jest zaprojektowany przez producenta zgodnie z odpowiednimi znormalizowanymi
ZDUWR�FLDPL� JUDQLF]Q\PL��� :DUWR�FL� WH� ]� SHZQR�FL�� E
G�� FRUD]� EDUG]LHM� RVWUH� �vide
postanowienia normy PN EN 61000-3-2).

�����.RQVXOWDQW��D��MDNR�ü��HQHUJLL��HOHNWU\F]QHM
1RZD� V\WXDFMD�QLHNLHG\� DQWDJRQLVW\F]Q\FK� UHODFML� SRPL
G]\�GRVWDZF�� L� RGELRUF�� HQHUJLL

RUD]�SURGXFHQWHP�VSU]
WX�Z\NUHRZDáD�QRZHJR�EDUG]R�ZD*QHJR�SDUWQHUD�±�NRQVXOWDQWD��3HáQL
RQ�F]
VWR� URO
�DUELWUD�Z�QLHXQLNQLRQ\FK�VSRUDFK�SRPL
G]\�VWURQDPL�� OHF]�SU]HGH�ZV]\VWNLP
MHVW� NRPSHWHQWQ\P� GRUDGF��� VSHFMDOLVW�� QD� HWDSLH� LGHQW\ILNDFML� SUREOHPX�� V]XNDQLX� MHJR
UR]ZL�]DQLD��UHGDJRZDQLX�NRQWUDNWyZ�LWS��-HJR�UROD�Z]UDVWD�V]F]HJyOQLH�Z�ZDUXQNDFK�U\QNX
HQHUJLL�HOHNWU\F]QHM��7R�GX*D�V]DQVD�GOD�QRZHM�IRUP\�XVáXJL�

:�ZDUXQNDFK� U\QNRZHJR�]DU]�G]DQLD� HQHUJL�� SRMDZL�� VL
� WDN*H�QRZL�SDUWQHU]\��NWyU\FK
UROD�L�VWRSLH��DNW\ZQR�FL�V��GRSLHUR�NV]WDáWRZDQH��6��WR�

� operator systemu elektroenergetycznego,
� 8U]�G�5HJXODFML�(QHUJHW\NL�
� inwestorzy,
� GRVWDZF\�XVáXJ�HQHUJHW\F]Q\FK�
� VDPRU]�G\�ORNDOQH��IHGHUDFMH�NRQVXPHQWyZ�LWS�

                                                          
33�3U]\NáDGRZR��G�*�F�GR�REQL*HQLD�FHQ\�XU]�G]H��Z�ZL
NV]R�FL� UHJXORZDQ\FK�QDS
GyZ�� V]F]HJyOQLH�PDáHM� L
�UHGQLHM�PRF\��VWRVXMH�VL
�QD�ZHM�FLX�QLH�VWHURZDQH�SURVWRZQLNL��8Z]JO
GQLDM�F�SRZV]HFKQR�ü�LFK�VWRVRZDQLD
PD�WR�]DVDGQLF]\�ZSá\Z�QD�MDNR�ü�HQHUJLL�
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��� 35=<&=<1<� :=52678� =$,17(5(62:$1,$� -$.2�&,�� (1(5*,,
ELEKTRYCZNEJ

,VWQLHM��UDFMRQDOQH�SU]\F]\Q\�X]DVDGQLDM�FH�Z\VW
SRZDQLH�ZáD�QLH�REHFQLH�WDN�RJURPQHJR
]DLQWHUHVRZDQLD�W��G]LHG]LQ���1DOH*��GR�QLFK�
1. 5RVQ�FD��ZLDGRPR�ü��*H�HQHUJLD�HOHNWU\F]QD�MHVW�WRZDUHP�L�WR��FR�QD]\ZDP\�MDNR�FL�

HQHUJLL� MHVW�Z� VZHM� LVWRFLH� RNUH�OHQLHP� FHFK� RIHURZDQHJR� WRZDUX�� VSUHF\]RZDQLHP� MHJR
ZDUWR�FL�X*\WNRZHM��-HGQR]QDF]QH�]GHILQLRZDQLH�OLF]ERZ\FK�ZVND(QLNyZ�MDNR�FL�HQHUJLL
MHVW� V]F]HJyOQLH� LVWRWQH� Z� SU]\SDGNX� ÄáDPDQLD´� PRQRSROX� GRVWDZF\�� D� ZL
F� Z� RNUHVLH
tworzenia rynku energii elektrycznej.

2. :]URVW� OLF]E\� L� PRF\� MHGQRVWNRZHM� QLHVSRNRMQ\FK�� QLHOLQLRZ\FK�� QLHNLHG\� UyZQLH*
niesymetrycznych odbiorników�� ,VWQLHMH� FRUD]� ZL
NV]D� OLF]ED� WHFKQRORJLL� E
G�F\FK
SRWHQFMDOQ\P�(UyGáHP�]DEXU]H��HOHNWURPDJQHW\F]Q\FK��QDS
G\�R�UHJXORZDQHM�SU
GNR�FL34,
NRPSHQVDWRU\�VWDW\F]QH�±�69&��V\VWHP\�SU]HV\áX�HQHUJLL�SU�GHP�VWDá\P�±�+9'&��SLHFH
áXNRZH� SU�GX� VWDáHJR� L� SU]HPLHQQHJR� LWS���� 6LHü� ��+]� MHVW� Z� FRUD]� ZL
NV]\P� VWRSQLX
WUDNWRZDQD� MDNR� (UyGáR� HQHUJLL� SLHUZRWQHM�� 3RPL
G]\� QL�� L� RGELRUDPL� ILQDOQ\PL
LQVWDORZDQH� V�� XNáDG\� SU]HWZDU]DQLD� WHM� HQHUJLL� Z� LQQH� EDUG]LH� X*\WHF]QH� IRUP\35. W
QDVW
SVWZLH� UR]ZRMX� WHFKQRORJLL� HOHPHQWyZ� SyáSU]HZRGQLNRZ\FK� GX*HM� PRF\� RUD]
UHZROXFML� PLNURSURFHVRURZHM� XPR*OLZLDM�FHM� UHDOL]DFM
� FRUD]� EDUG]LHM� Z\UDILQRZDQ\FK
DOJRU\WPyZ�VWHURZDQLD��ZV]HFKREHFQD�VWDMH�VL
�HQHUJRHOHNWURQLND��.RU]\�FL�Z\QLNDM�FH�]
MHM� UR]ZRMX� V�� MHGQDN*H� F]
VWR� RNXSLRQH� Z]URVWHP� ]DEXU]H�� ZSURZDG]DQ\FK� GR� VLHFL
]DVLODM�FHM��5yZQRF]H�QLH�HQHUJRHOHNWURQLND��NWyUD�E\áD� L� MHVW�QDGDO� MHGQ\P�]�QDMEDUG]LHM
GRPLQXM�F\FK� (UyGHá� ]DEXU]H�� QLVNLHM� F]
VWRWOLZR�FL�� VWDMH� VL
� FRUD]� GRVNRQDOV]\P
�URGNLHP�WHFKQLF]Q\P�VWRVRZDQ\P�GR�LFK�HOLPLQDFML�

*HQHUDOQLH� PR*QD� SRVWDZLü� WH]
�� *H� Z]URVW� SURGXNFML� RUD]� UR]ZyM� FRUD]� EDUG]LHM
Z\UDILQRZDQ\FK� MHM� IRUP� QLHUR]HUZDOQLH� ZL�*H� VL
� ]H� Z]URVWHP� ]QDF]HQLD� ]DJDGQLH�
MDNR�FL�HQHUJLL�

3. =PQLHMV]HQLH� RGSRUQR�FL� RGELRUQLNyZ� QD� ]DEXU]HQLD� HOHNWURPDJQHW\F]QH.
:VSyáF]HVQH�RGELRUQLNL� V�� EDUG]R� F]XáH�QD� ]DEXU]HQLD��&RUD]�ZL
NV]D� OLF]ED�RGELRUFyZ
HQHUJLL�VNDU*\�VL
�QD�MHM�]á��MDNR�ü��XWUXGQLDM�F��OXE�F]
VWR�ZU
F]�XQLHPR*OLZLDM�F��SUDF

W\FK�XU]�G]H���-DNR�V]F]HJyOQLH�F]Xá\�QDOH*\�Z\PLHQLü�VSU]
W�LQIRUPDW\F]Q\��-HJR�UR]ZyM
L� UHGXNFMD� JDEDU\WyZ� ]RVWDáD� Z� GX*\P� VWRSQLX� RNXSLRQD� REQL*HQLHP� RGSRUQR�FL� QD
]DEXU]HQLD��-DN�áDWZR�REHFQLH�]DNáyFLü�SUDF
�XU]�G]H��HOHNWURQLF]Q\FK�REUD]XMH�ZLHONR�ü
HQHUJLL�QLH]E
GQHM�GR�WUZDáHJR�XV]NRG]HQLD�HOHPHQWyZ�XNáDGX��'OD�SU]HND(QLNyZ�L� ODPS
HOHNWURQRZ\FK� E\áR� WR� ��-3:V�� GOD� WUDQ]\VWRUyZ� MHVW� WR� U]�G� ��-6:V�� D� GOD� XNáDGyZ
VFDORQ\FK� MX*� ��-8-10-7 Ws (0RUR�� �����36�� :\VW
SXM�FH� REHFQLH� G�*HQLH� GR� UHGXNFML
PRF\� ]DLQVWDORZDQHM� Z� XU]�G]HQLDFK�� W\P� VDP\P� UHGXNFML� NRV]WyZ� LFK� SURGXNFML�

                                                          
34�3U]\NáDGRZR��Z�ODWDFK�����Z�86$�OLF]ED�QDS
GyZ�R�UHJXORZDQHM�SU
GNR�FL�XOHJáD�SRGZRMHQLX��ZJ�Inverter

Market Report on Variable Speed Drives���������2FHQLD�VL
��*H�Z�86$�QDS
G\�HOHNWU\F]QH�]X*\ZDM��SRQDG
���� FDáNRZLWHM� HQHUJLL� NRQVXPRZDQHM� Z� W\P� NUDMX�� $XWRU� DUW\NXáX� QLH� G\VSRQXMH� DQDORJLF]Q\PL
informacjami w odniesieniu do polskich warunków.

35� :HGáXJ� SURJQR]� Z� ELH*�F\P� URNX� SRQDG� ���� ZV]\VWNLFK� RGELRUQLNyZ� VWDQRZLü� E
G�� HOHNWURQLF]QH
SU]HWZRUQLNL� HQHUJLL�� 'UyGáD� DPHU\ND�VNLH� SRGDM��� *H� MX*� REHFQLH� Z� NUDMDFK� Z\VRNR� XSU]HP\VáRZLRQ\FK
ZDUWR�ü�WD�SU]HNURF]\áD������>)UDQN�������UyZQLH*�%DOHULDX[�@��:J�EDGD��&267�����OLF]ED�VDPRFKRGyZ�R
QDS
G]LH� HOHNWU\F]Q\P� OXE� K\EU\GRZ\P�PR*H� RVL�JQ�ü� ZNUyWFH� Z� SD�VWZDFK�8QLL� SR]LRP� ��� FDáNRZLWHM
OLF]E\� SRMD]GyZ�� F]\OL� RNRáR� �� POQ�� 8NáDG\� áDGRZDQLD� DNXPXODWRUyZ� PRJ�� VWZRU]\ü� QRZ�� MDNR�ü� Z
RGNV]WDáFHQLX� QDSL
FLD�� MH*HOL� QLH� UR]ZLQLH� VL
� Z� Z\VWDUF]DM�F\P� VWRSQLX� SURGXNFMD� SU]HNV]WDáWQLNyZ
ÄSU]\MD]Q\FK´�GOD�VLHFL�]DVLODM�FHM��W]Z��PFC converters).

36�1LHFR�LQQH�ZDUWR�FL��UyZQLH*�GOD�ZL
NV]HM�OLF]E\�HOHPHQWyZ���REUD]XM�FH�WHQ�VDP�WUHQG�]PLDQ��]QDOH(ü�PR*QD
w pracy [3DáF]\�VND�����@�
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VSUDZLD��*H�WUDQ]\VWRU\�PRF\�Z�ZLHOX�XNáDGDFK�QDS
GRZ\FK�XOHJDM��XV]NRG]HQLX�MX*�SU]\
QDSL
FLX�FKZLORZ\P�Z\QRV]�F\P����������]QDPLRQRZHM�ZDUWR�FL�V]F]\WRZHM37.

4. 5RVQ�F\�NRV]W�DZDULL��'OD�ZLHOX�NR�FRZ\FK�RGELRUFyZ�HQHUJLL� MHM� MDNR�ü�ZL�*H�VL
�QLH
W\OH� ]� MDNR�FL�� SURGXNFML�� OHF]� SU]HGH� ZV]\VWNLP� ]� ZLHONR�FL�� SURGXNFML Z� RNUH�ORQ\P
czasie, a w konsekwencji, w przypadku przerwy w produkcji, z ogromnymi stratami.
(NRQRPLF]QH� VNXWNL� ]DEXU]H�� HOHNWURPDJQHW\F]Q\FK� V�� Z\PLHUQH� L� QLHNLHG\� EDUG]R
wysokie38.

5. :]URVW� HIHNW\ZQR�FL� SU]HWZDU]DQLD� HQHUJLL�� &RUD]� SRSXODUQLHMV]H� VWDM�� VL

HQHUJRRV]F]
GQH�SURGXNW\�RIHURZDQH�Z�UDPDFK�SURJUDPyZ�'60��QS��HQHUJRRV]F]
GQH�Z
HNVSORDWDFML� L� PDWHULDáRRV]F]
GQH� QD� HWDSLH� SURGXNFML� VLOQLNL� HOHNWU\F]QH39,
HQHUJRRV]F]
GQH�(UyGáD� �ZLDWáD� LWS��0LPR� LFK� QLHZ�WSOLZ\FK� ]DOHW� V�� RQH� EDUG]R� F]
VWR
(UyGáHP�]ZL
NV]RQHM�HPLVML�]DEXU]H��L�SURGXNWDPL�R�]PQLHMV]RQ\P�SR]LRPLH�RGSRUQR�FL�
FR�PR*QD�X]QDü�]D�FHQ
�SRSUDZ\�HIHNW\ZQR�FL�SU]HWZDU]DQLD�HQHUJLL��:�FRUD]�ZL
NV]HM
OLF]ELH� SU]\SDGNyZ� UDFMRQDOL]DFMD� L� RV]F]
GQR�ü� ]X*\FLD� HQHUJLL� HOHNWU\F]QHM� Z\ZRáXMH
MDNR�VNXWHN�Z]URVW�SUREOHPyZ�]�MHM�MDNR�FL��

5RVQ�FH�Z\PDJDQLD� GRW\F]�FH� HIHNW\ZQR�FL� SUDF\� V\VWHPX� ]DVLODM�FHJR� MDNR� FDáR�FL
SRZRGXM�� Z]URVW� OLF]E\� WHFKQRORJLL�� NWyUH� SRSUDZLDM�F� MHGHQ� DVSHNW� SUDF\� V\VWHPX
QHJDW\ZQLH� ZSá\ZDM�� QD� LQQH�� 3U]\NáDGHP� PRJ�� E\ü� EDWHULH� NRQGHQVDWRUyZ� GR
NRPSHQVDFML�PRF\� ELHUQHM�� NWyU\FK� REHFQR�ü� ]PLHQLD� FKDUDNWHU\VW\N
� F]
VWRWOLZR�FLRZ�
Z� SXQNFLH� LFK� SU]\á�F]HQLD� L� Z\ZRáXMH� ]MDZLVND� UH]RQDQVRZH� GOD� FRUD]� QL*V]\FK
F]
VWRWOLZR�FL��Z�PLDU
�Z]URVWX�PRF\�EDWHULL��

:�HQHUJHW\FH�]DZRGRZHM�Z�XSU]HP\VáRZLRQ\FK�NUDMDFK��ZLDWD�PDOHMH�SR]LRP�QRZ\FK
LQZHVW\FML�� ,VWQLHM�FH� V\VWHP\� ]DVLODM�FH� L� XU]�G]HQLD�Z\WZyUF]H� SRGOHJDM��PRGHUQL]DFML
SROHSV]DM�FHM� LFK� VSUDZQR�FL� SU]HWZDU]DQLD� �WUDQVPLVML� L� UR]G]LDáX�� RUD]� FHFK\
IXQNFMRQDOQH�� 3RFL�JD� WR� ]D� VRE�� ]ZL
NV]RQ�� OLF]E
� XU]�G]H�� HQHUJRHOHNWURQLF]Q\FK� L
HOHNWURQLF]Q\FK�� 8U]�G]HQLD� WH� Z� ZLHOX� SU]\SDGNDFK� ZSURZDG]DM�� ]QDF]�FH� ]DEXU]HQLD
elektromagnetyczne, np. SVC.

6. Ekologia elektromagnetyczna��-DNR�ü�HQHUJLL�WR�HOHPHQW�ZL
NV]HM�FDáR�FL�±�MDNR�FL�*\FLD�
3URPRZDQH� V�� REHFQLH� ZV]HONLH� SU]HGVL
Z]L
FLD� VáX*�FH� ]DFKRZDQLX� ÄF]\VWR�FL´
�URGRZLVND�� WDN*H� HOHNWURPDJQHW\F]QHJR�� 5yZQRF]H�QLH� UR�QLH� �ZLDGRPR�ü� UDQJL
WHFKQLF]Q\FK� L� HNRQRPLF]Q\FK� SUREOHPyZ�� NWyUH� QLHVLH� ]H� VRE�� HQHUJLD� HOHNWU\F]QD� ]áHM
MDNR�FL��,VWQLHMH�FRUD]�SRZV]HFKQLHMV]H�SU]HNRQDQLH��*H�WH�]DJDGQLHQLD�WR�SUREOHP��NWyUHJR
QLH� PR*QD� QLH� ]DXZD*Dü�� 1LH� PR*QD� F]HNDü� ]� MHJR� UR]ZL�]DQLHP�� D*� SRMDZL�� VL

QHJDW\ZQH� VNXWNL�� 7U]HED� JR� DQDOL]RZDü� L� UR]ZL�]\ZDü� QD� ND*G\P� HWDSLH� WHFKQLF]Q\FK
G]LDáD��� :\PLHUQ\P� GRZRGHP� WDNLHJR� UR]XPLHQLD� SUREOHPX� MHVW� Z� 3ROVFH� SUDZR
HQHUJHW\F]QH� L� ]ZL�]DQH� ]� QLP� UR]SRU]�G]HQLD�Z\NRQDZF]H��Z� NWyU\FK� WR� GRNXPHQWDFK
]DJDGQLHQLD�MDNR�FL�HQHUJLL�]RVWDá\�]DXZD*RQH��V]NRGD��*H�Z�WDN�QLHGRVNRQDáHM�IRUPLH��

                                                          
37�:������URNX�1($0$�6WDQGDUG�ZSURZDG]Lá�Z\PyJ��DE\�HOHPHQW\�SyáSU]HZRGQLNRZH�VWRVRZDQH�Z�XNáDGDFK
SU]HNV]WDáWQLNRZ\FK� E\á\� ]GROQH� Z\WU]\PDü� EH]� XV]NRG]HQLD�� Z� VWDQLH� EORNRZDQLD�� QDSL
FLH� FKZLORZH� R
ZDUWR�FL� QLH� PQLHMV]HM� QL*� ����� ZDUWR�FL� V]F]\WRZHM� ]QDPLRQRZHJR� QDSL
FLD� ]DVLODQLD� �QLH� GRW\F]\áR� WR
ZV]\VWNLFK�XU]�G]H��HQHUJRHOHNWURQLF]Q\FK��>,(((�7UDQV��,$������@�

38� 3U]\NáDGRZR� VWZLHUG]RQR�� *H� Z� ����� URNX� Z� 1LHPF]HFK�� ������ DZDULL� R� FKDUDNWHU]H� HOHNWU\F]Q\P� E\áR
spowodowanych zaburzeniami elektromagnetycznymi (Knapp, 1994). Wg. [0lUWHO� ����@� �UHGQLH� NRV]W\
SU]HUZ�Z�]DVLODQLX�Z\QRV]��Z�1LHPF]HFK�RNRáR����'0�]D��N:K��5RF]QH�NRV]W\�]ZL�]DQH�]�SU]HUZDPL�Z
]DVLODQLX�RFHQLD�VL
�QD�����POQ��'0��QDWRPLDVW�URF]QH�NRV]W\�HQHUJHW\NL�]ZL�]DQH�]�LQZHVW\FMDPL�Z�VLHFLDFK
]DVLODM�F\FK� L� UR]G]LHOF]\FK�Z� RVWDWQLFK� ODWDFK�Z\QRVLá\� �UHGQLR� ��POG��'0� URF]QLH�� SU]\� F]\P�ZL
NV]R�ü
W\FK�LQZHVW\FML�VáX*\áD�]ZL
NV]HQLX�SHZQR�FL�]DVLODQLD��]ZáDV]F]D�Z�ODQGDFK�]DFKRGQLFK�
6]DFXMH�VL
��*H�URF]QH�VWUDW\�IDEU\N�VDPRFKRGRZ\FK�Z�86$�VSRZRGRZDQH�]DNáyFHQLDPL�QDSL
FLD�VL
JDM����
mln USD [Douglas 1994].

39 Wg 'RPLMDQD�RNRáR�����HQHUJLL�Z�86$�]X*\ZDQD�MHVW�SU]H]�VLOQLNL�HOHNWU\F]QH��7DN�PDVRZ\�SURGXNW�PR*H
Z\ZLHUDü�RJURPQ\�QHJDW\ZQ\�ZSá\Z�QD�VLHü�]DVLODM�F��
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7. Restrukturyzacja sektora energetycznego wytwarza nowe rynkowe postawy u
XF]HVWQLNyZ��-DNR�ü�]DVLODQLD�VWDMH�VL
�Z�FRUD]�ZL
NV]\P�VWRSQLX�NDWHJRUL��PDUNHWLQJRZ��
5yZQRF]H�QLH�Z�QRZR�WZRU]RQ\FK�ZDUXQNDFK�QLH�GR�NR�FD�MHVW�MHV]F]H�RF]\ZLVWH��NWR�L�Z
MDNLP�]DNUHVLH�PD�RGSRZLDGDü�]D�SRV]F]HJyOQH�DVSHNW\�MDNR�FL�]DVLODQLD�

8. 5R]ZyM�PHWRG�L��URGNyZ�WHFKQLF]Q\FK�VáX*�F\FK�GR�SRPLDUX�Uy*Q\FK��QLHNLHG\�EDUG]R
]áR*RQ\FK� Z� VZHM� GHILQLFML�� ZVND(QLNyZ� MDNR�FL� HQHUJLL�� 7R�� FR� MHV]F]H� QLHGDZQR� E\áR
QLHPLHU]DOQH�� REHFQLH� PR*H� SRGOHJDü� UHMHVWUDFML� L� E\ü� SRGVWDZ�� NRQWUDNWX�� 6SU]
W
SRPLDURZ\� MHVW� SRZV]HFKQLH� GRVW
SQ\�� MHJR� FHQD� Z� FRUD]� ZL
NV]\P� VWRSQLX� XOHJD
UHGXNFML�� FR� VSUDZLD�� *H� SUDNW\F]QLH� ZV]\VF\� XF]HVWQLF\� U\QNRZHM� JU\� PDM�� PR*OLZR�ü
kontrolowania warunków zasilania.

9. -DNR�ü� HQHUJLL� WR� UyZQLH*� RJURPQH� SLHQL�G]H�� 3U]\NáDGRZR� Z� 86$�� V]DFXMH� VL
�� *H
RNRáR� ���� FDáNRZLW\FK� NRV]WyZ� LQZHVW\F\MQ\FK� GRW\F]�F\FK� FHQWUDOQ\FK� LQVWDODFML
NRPSXWHURZ\FK�]ZL�]DQ\FK�MHVW�]�MDNR�FL��HQHUJLL��3URGXNFMD�L�VHUZLV�XU]�G]H��VáX*�F\FK
SRSUDZLH�MDNR�FL�HQHUJLL�WR�W\ONR�Z�86$�U\QHN�ZLHOX�ELOLRQyZ��86$��Douglas, 1994)40.

�����*'=,(�-(67(�0<�'=,�"
3UREOHP� MDNR�FL� GRVWDZ\� HQHUJLL� HOHNWU\F]QHM� VWDMH� VL
� Z� 3ROVFH�� SRGREQLH� MDN� Z� ZLHOX

LQQ\FK�NUDMDFK��Z�NWyU\FK�GRNRQDQR� OXE�GRNRQXMH�VL
�SU\ZDW\]DFML�VHNWRUD�HQHUJHW\F]QHJR�
NDWHJRUL��QLH�W\ONR�WHFKQLF]Q���OHF]�UyZQLH*��D�PR*H�JáyZQLH��HNRQRPLF]Q���=UH]\JQRZDQLH�]
systemu wspólnych elektrowni, wspólnych sieci transmisyjnych i rozdzielczych na rzecz
Uy*Q\FK�NRQNXUXM�F\FK� ]H� VRE�� SURGXFHQWyZ� HQHUJLL��ZVSyOQHM� VLHFL�Z\á�F]QLH� GR� SU]HV\áX
HQHUJLL�L�UHJXORZDQHJR�SUDZDPL�U\QNX�VSRVREX�UR]OLF]DQLD�VL
�VSU]HGDZF\�]�SR�UHGQLNLHP�L
NOLHQWHP��W]Q��SU]\M
FLH�NRPHUF\MQHJR�RGG]LHOHQLD�HQHUJLL�HOHNWU\F]QHM� MDNR�SURGXNWX�RG� MHM
WUDQVPLVML� WUDNWRZDQHM� MDNR� XVáXJD�� VWZRU]\áR� SUREOHP� UHNRQVWUXNFML� WDU\I� ]D� HQHUJL
� L
JZDUDQFML�MDNR�FL�HQHUJLL�RUD]�]ZL�]DQ\FK��]�W\P�NRV]WyZ�MHM�SRJRUV]HQLD�

1LH�SRZVWDá�GRW\FKF]DV�Z�3ROVFH�GRNXPHQW�SU]HGVWDZLDM�F\�Z�VSRVyE�NRPSOHNVRZ\�VWDQ
MDNR�FL�HQHUJLL�Z�NUDMX41��PR*QD�ZL
F�]JRG]Lü�VL
�]�SRJO�GHP�Z\UD*RQ\P�Z�>Lenarski 1997],
*H� REHFQLH� QLH� ZLDGRPR�� F]\� HQHUJHW\ND� SROVND� MHVW� SU]\JRWRZDQD� GR� SU]\M
FLD� QRZ\FK
SU]HSLVyZ� PL
G]\QDURGRZ\FK�� :� SU]\SDGNX� LFK� ZGUR*HQLD� RGELRUFD� �V]F]HJyOQLH� GX*\�
SU]HP\VáRZ\��QLH�Z\HOLPLQXMH�V]\ENR�V]NRGOLZHM�HPLVML�VZRLFK�LQVWDODFML��DQL�WH*�RG�UD]X�QLH
]DLQVWDOXMH�XU]�G]H��GR�MHM�UHGXNFML��6��FR�QDMPQLHM� WU]\�SU]\F]\Q\�WHJR�VWDQX��GX*H�NRV]W\�
EUDN� MHGQR]QDF]Q\FK� XUHJXORZD�� SUDZQ\FK� L� EUDN�Z\VWDUF]DM�FHM� OLF]E\� VSHFMDOLVWyZ�Z� WHM
G]LHG]LQLH��=H�Z]JO
GX�QD�NLONXG]LHVL
FLROHWQLH�]DQLHGEDQLD� LQZHVW\F\MQH�Z�NUDMX�RUD]�EUDN
QDOH*\WHM� UHDNFML� QD� SU]\á�F]DQLD� GR� VLHFL� RGELRUFyZ� SRJDUV]DM�F\FK� MDNR�ü� HQHUJLL��PR*QD
SU]\SXV]F]Dü��L*�Z\VW
SXM��REV]DU\��QD�NWyU\FK�ORNDOQLH�MHM�MDNR�ü�MHVW�]áD��3RSUDZD�Z�WDNLFK
SU]\SDGNDFK�E
G]LH�QDVW
SRZDáD�SUDZGRSRGREQLH�Z�Z\QLNX�ZLHORNURWQ\FK�VNDUJ�L�PRQLWyZ�
FR�PR*H�WUZDü�QDZHW�NLOND�ODW�

                                                          
40 Wg [+RI� ����@� NRV]W� SUREOHPyZ� ]ZL�]DQ\FK� ]� ]DVLODQLHP� Z\QRVL� Z� 86$� RNRáR� ��� ELOLRQyZ� �� URF]QLH�
%DUG]R� OLF]QH� LQIRUPDFMH� R� SRGREQ\P� FKDUDNWHU]H� ]QDOH(ü� PR*QD� Z� WHFKQLF]QHM� OLWHUDWXU]H�� V]F]HJyOQLH
DPHU\ND�VNLHM��QLH�W\ONR��

41� .RPLVMD� (XURSHMVND� SU]HGVWDZLáD� SURMHNW� G\UHNW\Z\�� NWyU\� ]RVWDá� RSXEOLNRZDQ\� SU]H]� RGSRZLHGQL� RUJDQ
]DU]�G]DM�F\� U\QNLHP� HQHUJLL� HOHNWU\F]QHM�� =JRGQLH� ]� W\P� SURMHNWHP� RSHUDWRU� V\VWHPX� PD� RERZL�]HN
VSRU]�G]DQLD�L�SXEOLNRZDQLD�FRURF]QHJR�UDSRUWX�QD�WHPDW�MDNR�FL�]DVLODQLD�RUD]�MDNR�FL�XVáXJ�HQHUJHW\F]Q\FK�
:�W\P�FHOX�RSUDFRZDQH�E
G��RGSRZLHGQLH�]DOHFHQLD�GRW\F]�FH�]DZDUWR�FL�WDNLHJR�UDSRUWX��NWyUH�XF]\QL��JR
spójnym z innymi dokumentami Unii [European Commission ...@��5HDNFM�� QD� W
� SURSR]\FM
� E\áR�SRZRáDQLH
przez UNIPEDE grupy ekspertów DISQUAL, która w swym opracowaniu [Draft report ...] proponuje, aby
UDSRUW� WHQ� ]DZLHUDá� JáyZQLH� LQIRUPDFMH� R� GáXJLFK� SU]HUZDFK� Z� ]DVLODQLX� � 〉 � �� PLQ�� XM
WH� Z� SRVWDFL� WU]HFK
ZVND(QLNyZ���D��F]
VWRWOLZR�ü�SU]HUZ��OLF]ED�SU]HUZ�Z�URNX�GOD�RGELRUF\����E��QLHGRVW
SQR�ü�]DVLODQLD��OLF]ED
PLQXW�EH]�]DVLODQLD�Z�URNX�GOD�RGELRUF\����F���UHGQL�F]DV�SU]HUZ\��3U]\NáDGRZR�,(((�VWRVXMH�SL
ü�ZVND(QLNyZ
RSLVXM�F\FK�SU]HUZ\�Z�]DVLODQLX�>Dugan 1996].
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:������U��SU]\M
WR�]DáR*HQLD�UR]ZRMX�EUDQ*\�HQHUJHW\F]QHM�Z�3ROVFH�GR������URNX��0yZL
VL
� Z� QLFK� R� WU]HFK� ]DVDGQLF]\FK� NLHUXQNDFK� UR]ZRMX� WHJR� VHNWRUD�� �D�� QDVWDZLHQLX� VL
� QD
SRWU]HE\� NOLHQWD�� �E�� ]DSHZQLHQLX� EH]SLHF]H�VWZD� HQHUJHW\F]QHJR� NUDMRZL�� �F�� V]F]HJyOQHM
WURVFH� R� �URGRZLVNR� QDWXUDOQH��.D*G\� ]� W\FK� FHOyZ�ZL�*H� VL
��Z�PQLHMV]\P� OXE�ZL
NV]\P
VWRSQLX��]�SUREOHPHP�MDNR�FL�GRVWDZ\�HQHUJLL�HOHNWU\F]QHM�

2EHFQD�V\WXDFMD�Z�SROVNLHM�HQHUJHW\FH�MHVW�V]F]HJyOQD��QLH�W\ONR�]�SXQNWX�ZLG]HQLD�MDNR�FL
HQHUJLL�� =DF]
áR� IXQNFMRQRZDü� SUDZR� HQHUJHW\F]QH�� NWyUH� MHVW� QRZ\P� QDU]
G]LHP
UHJXOXM�F\P� QD� SR]LRPLH� SD�VWZRZ\P� IXQNFMH� Uy*Q\FK� SRGPLRWyZ� JRVSRGDUF]\FK� L� LFK
Z]DMHPQH� SRZL�]DQLD� RUD]� ]DVDG\� ILQDQVRZ\FK� UR]OLF]H��� 8VWDZD� IXQNFMRQXMH� Z
G\QDPLF]QHM� V\WXDFML� ]PLHQLDM�F\FK� VL
� VWUXNWXU� ]DU]�G]DQLD�� XUXFKDPLDQLX� PHFKDQL]PyZ
NRQNXUHQF\MQR�FL� L� SU\ZDW\]DFML� RUD]� QLH]E
GQ\FK�� D� ]DVSRNDMDQ\FK� Z� QLHZ\VWDUF]DM�F\P
stopniu, potrzeb inwestycyjnych w energetyce.

:� XVWDZLH� R� SUDZLH� HQHUJHW\F]Q\P� SRMDZLá\� VL
� VIRUPXáRZDQLD� R� RERZL�]NX
SU]HGVL
ELRUVWZD�VLHFLRZHJR�SU]HVWU]HJDQLD�Z\PDJD�� MDNR�FLRZ\FK� �S��������RNUH�ODQ\FK�Z
NRQWUDNFLH� �S�� ������ RUD]� RERZL�]NX� 8U]
GX� 5HJXODFML� (QHUJLL� NRQWURORZDQLD� SDUDPHWUyZ
MDNR�FLRZ\FK��S��������

3UDZR�HQHUJHW\F]QH� IXQNFMRQXMH�ZUD]�]�FDá\P�V]HUHJLHP�GRNXPHQWyZ�Z\NRQDZF]\FK�±
SU]HGPLRWRZ\FK�UR]SRU]�G]H���,FK�FHOHP�MHVW�PL
G]\�LQQ\PL�VWZRU]HQLH�SRGVWDZ�SUDZQ\FK
JZDUDQWXM�F\FK��]DSHZQLHQLH�ZáD�FLZ\FK�SDUDPHWUyZ�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�RGELRUFRP
ILQDOQ\P�]DVLODQ\P�]�VLHFL�GRVWDZF\��RFKURQ
�VLHFL�GRVWDZF\�SU]HG�QDGPLHUQ\P�QHJDW\ZQ\P
RGG]LDá\ZDQLHP�QD�QL��RGELRUQLNyZ�]DLQVWDORZDQ\FK�X�RGELRUFyZ�RUD]�RNUH�OHQLH�Z\PDJD�
Z�]DNUHVLH�FL�JáR�FL�GRVWDZ\�HQHUJLL�HOHNWU\F]QHM�

8ND]DQLH� VL
� Ä5R]SRU]�G]HQLD� PLQLVWUD� JRVSRGDUNL [...] w sprawie [...] standardów
MDNR�FLRZ\FK� REVáXJL� RGELRUFyZ´� �SRGOHJDM�FHJR� REHFQLH� PRG\ILNDFML�� QLH� UR]ZL�]DáR
SUDZQ\FK� SUREOHPyZ� ]ZL�]DQ\FK� ]� MDNR�FL�� HQHUJLL�Z� 3ROVFH��:U
F]� SU]HFLZQLH�� ]URG]LáR
ZLHOH�QRZ\FK�S\WD��L�VWZRU]\áR�QRZ��WUXGQD�V\WXDFM
42.

�����'2.�'�=0,(5=$0<"
1DW\FKPLDVWRZD� SRSUDZD� MDNR�FL� HQHUJLL� L� FL�JáR�FL� MHM� GRVWDZ\� QLH� MHVW� PR*OLZD� �

Z\PDJD� SU]HGVL
Z]L
ü� RUJDQL]DF\MQ\FK� L� WHFKQLF]Q\FK� RUD]� ]QDF]�F\FK� QDNáDGyZ
ILQDQVRZ\FK��:�QDMEOL*V]\P�F]DVLH��]GDQLHP�DXWRUD�DUW\NXáX��QDOH*\������RNUH�OLü�SDUDPHWU\
MDNR�FL�HQHUJLL�HOHNWU\F]QHM��NWyUH�SRZLQQ\�E\ü�Z�SLHUZV]HM�NROHMQR�FL�REM
WH�VWDQGDU\]DFM�
�QLH�RJUDQLF]��VL
�RQH�W\ONR�GR�W\FK��NWyUH�V��Z�UR]SRU]�G]HQLX�GR�SUDZD�HQHUJHW\F]QHJR43,
QS�� ZDUWR�ü� QDSL
FLD�� KDUPRQLF]QH�� QLHV\PHWULD�� ZDKDQLD�� ]DáDPDQLD� L� Z]URVW\� QDSL
FLD�
QLH]DZRGQR�ü�GRVWDZ\�������RNUH�OLü�GRSXV]F]DOQH�ZDUWR�FL�RGFK\OH��W\FK�SDUDPHWUyZ��NWyUH
PR*QD� X]QDü� ]D� GRSXV]F]DOQH� �SRGVWDZD� NRQWUDNWyZ��� ���� ]GHILQLRZDü� SURWRNyá� SRPLDUX
SDUDPHWUyZ� MDNR�FL� HQHUJLL�� ���� RNUH�OLü� SUHF\]\MQLH� RGSRZLHG]LDOQR�ü� GRVWDZF\� ]D

                                                          
42� 3UDZD� GRW\F]�FH� RGSRZLHG]LDOQR�FL� GRVWDZF\� HQHUJLL� RERZL�]XM�� WDN*H�Z� LQQ\FK� NUDMDFK��:� QLHNWyU\FK� ]
QLFK�Z\VW
SXMH�]DVDGQLF]D�UR]ELH*QR�ü�SRPL
G]\�GHNODUDW\ZQR�FL��SRVWDQRZLH���DQDORJLF]QLH�MDN�Z�SROVNLFK
SURSR]\FMDFK�� D� SUDNW\N�� GQLD� FRG]LHQQHJR�� MHVW� WR� ERZLHP�� Z� RGQLHVLHQLX� GR� HQHUJLL� HOHNWU\F]QHM�� EDUG]R
VNRPSOLNRZDQ\� L� WUXGQ\� SUREOHP� ]� SUDZQHJR� SXQNWX� ZLG]HQLD� �� Z\PDJD� ]GHILQLRZDQLD� MDNR�FL� HQHUJLL� Z
NDWHJRULDFK� SUDZQ\FK�� 3UDNW\ND� SRND]XMH�� *H� SRZVWDMH� V]HUHJ� S\WD��� ]DVDGQLF]\FK� GOD� WHM� NZHVWLL�� QD� NWyUH
WUXGQR�RGSRZLHG]LHü��1D�SU]\NáDG�� MDNL�ZLQLHQ�E\ü�]ELyU�JZDUDQWRZDQ\FK�SDUDPHWUyZ� MDNR�FL�HQHUJLL��NWR� L
ZHGáXJ� MDNLHM� SURFHGXU\�PD� GRNRQ\ZDü� SRPLDUX� LFK�ZDUWR�FL�� MDND� SUDZQD� SURFHGXUD� MHVW� XUXFKDPLDQD� �� ]
XU]
GX��F]\�Z�QDVW
SVWZLH�VNDUJL��MDN�Z\FHQLDü�VNXWNL�]áHM�MDNR�FL�HQHUJLL��NWR�PD�Z\NRQ\ZDü�W
�Z\FHQ
��MDNLH
�URGNL� SRGZ\*V]DM�FH� SR]LRP� RGSRUQR�FL� SRZLQQL� RGELRUF\� VWRVRZDü� LWS�� 3\WD�� MHVW� EDUG]R� ZLHOH� L� ZLHOH
VSR�UyG� QLFK� MHV]F]H� REHFQLH�� QLH� W\ONR� Z� 3ROVFH�� SR]RVWDMH� EH]� RGSRZLHG]L�� 3U]\QDMPQLHM� F]
�ü� ]� QLFK
SRZLQQD�E\ü� MHGQDN*H� UR]VWU]\JQL
WD�Z�UR]SRU]�G]HQLX��1LHVWHW\��QLH�PD�Z� MHJR�GRW\FKF]DVRZ\FK�ZHUVMDFK
takich informacji.

43�:�WHQ�VSRVyE�QDOH*\�]GHILQLRZDü�VWDQGDUG�MDNR�FL�JZDUDQWRZDQ\�SU]H]�GRVWDZF
��:V]\VWNR�WR��FR�MHVW�SRQDG
WH�JZDUDQFMH��VWDQRZLü�E
G]LH�SU]HGPLRW�QHJRFMDFML�RGELRUF\�]�GRVWDZF���NWyUH�]QDMG��VZyM�ILQDá�Z�NRQWUDNFLH
QD�GRVWDZ
�HQHUJLL�
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QLHGRWU]\PDQLH� ZZ�� SDUDPHWUyZ� MDNR�FLRZ\FK� HQHUJLL� HOHNWU\F]QHM�� D� RGELRUF\� �� ]D
ZSURZDG]DQLH�]DEXU]H��GR�VLHFL�]DVLODM�FHM������X]XSHáQLü�FHQQLN�RSáDW�]D�HQHUJL
�HOHNWU\F]Q�
Z�]DNUHVLH�XSXVWyZ�L�GRSáDW��]ZL�]DQ\FK�]�Z\PDJDQLDPL�MDNR�FLRZ\PL�HQHUJLL�HOHNWU\F]QHM�
����Z\SRVD*\ü�]DNáDG\�HQHUJHW\F]QH� L�Z\VSHFMDOL]RZDQH� ILUP\��D� WDN*H�SODFyZNL�QDXNRZR�
EDGDZF]H� Z� VSHFMDOLVW\F]Q�� DSDUDWXU
� SRPLDURZ��� ���� SRZRáDü� LQVW\WXFM
� XSRZD*QLRQ�� GR
ELH*�FHM� NRQWUROL� SRV]F]HJyOQ\FK� SDUDPHWUyZ�� RNUH�OLü� WU\E� RGV]NRGRZD�� RUD]� ]DVDG\
rozstrzygania sporów44. Ponadto warto:
• .RQW\QXRZDü� SUDFH� ]ZL�]DQH� ]� WHUPLQRORJL�� Z� G]LHG]LQLH� MDNR�FL� HQHUJLL, istnieje

ERZLHP� QDGDO� GX*D� GRZROQR�ü� RNUH�OH�� L� QLHZ\VWDUF]DM�FD� SUHF\]MD� Z� GHILQLFMDFK�
8ND]DQLH� VL
� SROVNLHM� QRUP\� WHUPLQRORJLF]QHM� ]� G]LHG]LQ\� NRPSDW\ELOQR�FL
HOHNWURPDJQHW\F]QHM� �� 31�7������� �� U]HF]� R� RJURPQ\P� ]QDF]HQLX� �� QLH� UR]ZL�]DáR
RVWDWHF]QLH� SUREOHPX�� =ELyU� ]DZDUW\FK�Z� QLHM� SRM
ü� WUXGQR� X]QDü� ]D� NRPSOHWQ\� L� QDGDO
budzi on wiele kontrowersji i wznieca dyskusje (podobnie jak i w innych krajach).

• 8UXFKRPLü� Z� 3ROVFH� ZLHOROHWQL� SURJUDP� RFHQ\� MDNR�FL� HQHUJLL, wzorem nieomal
ZV]\VWNLFK� SD�VWZ� HXURSHMVNLFK45�� =D� QLHZ\VWDUF]DM�FH� PR*QD� X]QDü� Z\NRQDQH
GRW\FKF]DV�SRPLDU\�SDUDPHWUyZ�MDNR�FL�HQHUJLL�UHDOL]RZDQH�EH]�FDáR�FLRZHM�NRQFHSFML��]D
SRPRF�� Uy*QHM� DSDUDWXU\�SRPLDURZHM��EDUG]R�RJUDQLF]RQH�Z�F]DVLH� L� GRW\F]�FH�QLHZLHOX
punktów pomiarowych. Tylko kompleksowy program, konsekwentnie realizowany,
SR]ZROL� ]LQZHQWDU\]RZDü� LVWQLHM�F\� VWDQ� MDNR�FL� HQHUJLL� Z� VLHFLDFK� UR]G]LHOF]\FK� L
SU]HV\áRZ\FK46�� :DUWR� RGQRWRZDü� UHDOL]RZDQ\� REHFQLH� SURJUDP� QDXNRZR�EDGDZF]\
(35,�36(� VáX*�F\� PL
G]\� LQQ\PL� RFHQLH� MDNR�FL� HQHUJLL� Z� VLHFLDFK� WUDQVPLV\MQ\FK�

                                                          
44� :DUWR� VNRU]\VWDü� Z� W\P� SU]\SDGNX� ]� GR�ZLDGF]H�� 3RáXGQLRZHM� $IU\NL�� GRNXPHQW� 156����� L� SURJUDP

ESKOM.
45 SSR�UyG�QDMOHSLHM�]QDQ\FK�ZDUWR�Z\PLHQLü�

(1) EPRI Distribution Power Quality (DPQ) 3URMHFW���UR]SRF]
W\�Z������URNX�GZXOHWQL�SURJUDP�DPHU\ND�VNL�
Z�UDPDFK�NWyUHJR�PRQLWRURZDQR�����SXQNWyZ�Z����UHMRQDFK�HQHUJHW\F]Q\FK�Z�FHOX�RFHQ\�VWDQX�MDNR�FL
energii w sieciach dystrybucyjnych.

(2) 3URJUDP�PRQLWRURZDQLD� MDNR�FL� HQHUJLL�Z� G]LHZL
FLX� NUDMDFK� (XURS\� UHDOL]RZDQ\� SRG� SDWURQDWHP�The
International Union of Producers and Distributors of Electrical Energy (UNIPEDE) w 1985 r.

(3) )UDQFXVNL�SURJUDP�EDGD��QDG�MDNR�FL��HQHUJLL��(')��������������3RVWDZLRQR�ZyZF]DV�WU]\�JáyZQH�FHOH�
�L��SRGQLHVLHQLH� �UHGQLHJR� VWDQGDUGX�REVáXJL�NOLHQWD�� �LL�� ]DSHZQLHQLH� MDNR�FL� ]DVLODQLD� L�EH]SLHF]H�VWZD
GRVWDZ\�HQHUJLL�ZH�ZV]\VWNLFK�GX*\FK�PLDVWDFK���LLL��VSHáQLHQLH�Z\PDJD��NOLHQWyZ�V]F]HJyOQLH�F]Xá\FK
QD� MDNR�ü� HQHUJLL� SRSU]H]� RIHURZDQLH� LQG\ZLGXDOQ\FK�ZDUXQNyZ� ]DVLODQLD�� NWyU\FK� NRV]W� E\á�ZVSyOQLH
ILQDQVRZDQ\� SU]H]� GRVWDZF
� L� RGELRUF
� HQHUJLL�� 5H]XOWDWHP� WHJR� SURJUDPX� MHVW� SU]RGXM�FD� SR]\FMD
HQHUJHW\NL� IUDQFXVNLHM� Z� ]DNUHVLH� MDNR�FL� HQHUJLL� Z� (XURSLH�� .RQWUDNW� (0(5$8'(� VWRVRZDQ\� GOD
RGELRUFyZ� �1� L� :1� MHVW� Z]RUHP� GOD� ZLHOX� DQDORJLF]Q\FK� GRNXPHQWyZ� Z� �ZLHFLH�� :� NR�FX� ODW� ���
X]\VNDQR�VWDQ�MDNR�FL�VDW\VIDNFMRQXM�F\�ZL
NV]R�ü�RGELRUFyZ��SU]\NáDGRZR�]QDF]�F��UHGXNFM
��UHGQLHJR
F]DVX�SU]HUZ\�Z�]DVLODQLX��8UXFKRPLRQR�UyZQLH*��),$%(/(&���GRGDWNRZ\�SURJUDP�]ZL
NV]RQHM�MDNR�FL
REVáXJL�SU]H]QDF]RQ\�GOD�RGELRUFyZ�SU]HP\VáRZ\FK� L�NRPXQDOQ\FK��:�UDPDFK� WHJR�SURJUDPX�ZVW
SQD
RFHQD�MDNR�FL�]DVLODQLD�Z�SXQNFLH�RGELRUF\�Z\NRQ\ZDQD�MHVW�EH]SáDWQLH�SU]H]�GRVWDZF
�HQHUJLL��QDWRPLDVW
V]F]HJyáRZD� DQDOL]D�� SURSRQRZDQLH� UR]ZL�]D��� LQVWDORZDQLH� L� REVáXJD� XU]�G]H�� VáX*�F\FK� SRSUDZLH
MDNR�FL�]DVLODQLD�LWS��VWDQRZL��RGSáDWQ��XVáXJ
�Z\NRQ\ZDQ��SU]H]�Z\VSHFMDOL]RZDQH�VáX*E\�G]LDáDM�FH�Z
UDPDFK� SURJUDPX�� 35(9(1$1&(� ±� SHáQD� LQIRUPDFMD� R� SURZDG]RQ\FK� L� SODQRZDQ\FK� SUDFDFK� Z
V\VWHPLH� ]DVLODQLD� �]� PR*OLZR�FL�� QHJRFMRZDQLD� WHUPLQyZ� SUDF� LWS���� (&+2� 5(6($8� ±� LQIRUPDFMD� R
MDNR�FL�HQHUJLL�Z�RVWDWQLFK�ODWDFK�Z�REV]DU]H�]DVLODQLD�LQWHUHVXM�F\P�RGELRUF
�

(4) 7U]\OHWQL�SURJUDP�RFHQ\�MDNR�FL�HQHUJLL�Z�����PLHMVFRZR�FLDFK�UHDOL]RZDQ\�SU]H]�Canadian Electrical
Association, Montreal.

(5) Projekt zrealizowany w Norwegii przez Norwegian Electric Power Research Institute w Trondheim itp.
'RGDWNRZH� LQIRUPDFMH�QD� WHPDW� W\FK� L� LQQ\FK�SURJUDPyZ�]QDOH(ü�PR*QD� WDN*H�Z��Hughes 1993; Door
1995, Bieth 1992, Gunther 1992, Bergeron 1993, Kuipers 1994, Deflandre 1994, itp.

46 7DNL� SURMHNW� SRZLQLHQ� ]DZLHUDü� WU]\� ]DVDGQLF]H� F]
�FL�� GáXJRWUZDá\� SRPLDU� RUD]� SRUyZQDQLH� Z\QLNyZ� ]
Z\EUDQ\PL�GRNXPHQWDPL�QRUPDOL]DF\MQ\PL��SR�XSU]HGQLP�Z\ERU]H�SXQNWyZ�SRPLDURZ\FK�L�Z\ERU]H�VSU]
WX
pomiarowego), badania modelowe i symulacyjne oraz ich weryfikacja z wynikami pomiarów (propozycje
QDU]
G]L�V\PXODF\MQ\FK��SURJUDPyZ�NRPSXWHURZ\FK�LWS����WUDQVIHU�WHFKQRORJLL��V]NROHQLD��VHPLQDULD��
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8PR*OLZL�RQ�X]\VNDQLH�SU]H]�3ROVNLH�6LHFL�(OHNWURHQHUJHW\F]QH�ZLHG]\�LVWRWQHM�QD�HWDSLH
]DZLHUDQLD� NRQWUDNWyZ� ]H� VSyáNDPL� G\VWUXEXF\MQ\PL�� 7H� RVWDWQLH� PRJ�� ]QDOH(ü� VL
� Z
SR]\FML� VáDEV]HJR� SDUWQHUD�� MH*HOL� QLH� E
G�� G\VSRQRZDü� Z\VWDUF]DM�F�� ]QDMRPR�FL�
LVWQLHM�F\FK��U]HF]\ZLVW\FK�ZDUXQNyZ�]DVLODQLD�

'X*H� ]Uy*QLFRZDQLH� VWUXNWXU\� RGELRUFyZ� SRV]F]HJyOQ\FK� VSyáHN� G\VWU\EXF\MQ\FK
SR]ZDOD� SU]\SXV]F]Dü�� *H� LVWQLHM�� ]QDF]�FH� Uy*QLFH� Z� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� QD
WHUHQLH� NUDMX�� 7HQ� VWDQ� IDNW\F]Q\� SRZLQQD� XZ]JO
GQLDü� VWDQGDU\]DFMD� ZSURZDG]DM�FD
MHGQDNRZH�Z\PDJDQLD�ZREHF�ZV]\VWNLFK�VSyáHN�G\VWU\EXF\MQ\FK��5DSRUW�R�VWDQLH�HQHUJLL
HOHNWU\F]QHM�� NWyU\� PyJáE\� SRZVWDü� MDNR� VNXWHN� UHDOL]DFML� SURJUDPX�� E\áE\� SRGVWDZ�
RFHQ\� SU]\GDWQR�FL� ]DJUDQLF]Q\FK� UR]ZL�]D�� Z� ]DNUHVLH� QRUPDOL]DFML� MDNR�FL� HQHUJLL
HOHNWU\F]QHM� Z� ZDUXQNDFK� SROVNLFK�� %\áDE\� WR� UyZQLH*� SRGVWDZD� RFHQ\� NUDMRZ\FK
UR]ZL�]D��GRW\F]�F\FK�QRUPDOL]DFML�MDNR�FL�HQHUJLL�SRZVWDá\FK�MDNR�GRNXPHQW\�]ZL�]DQH
z nowym prawem energetycznym.

3URJUDP�� JG\E\� ]RVWDá� UR]SRF]
W\�� ZSURZDG]LáE\� SHZQ�� XQLILNDFM
� Z� G]LHG]LQLH
SU]\U]�GyZ� SRPLDURZ\FK� VáX*�F\FK� RFHQLH� MDNR�FL� ]DVLODQLD�� 2EHFQLH� ZLHOH� ]DNáDGyZ
HQHUJHW\F]Q\FK� L� SU]HP\VáRZ\FK� GRNRQXMH� ]DNXSX� WHJR� VSHFMDOLVW\F]QHJR� L� QLHNLHG\
EDUG]R� GURJLHJR� VSU]
WX�� NLHUXM�F� VL
� Uy*Q\PL�� QLH� ]DZV]H� WHFKQLF]Q\PL�� NU\WHULDPL�
6NXWNLHP� E
G]LH� ]QDF]�FD� OLF]ED� SU]\U]�GyZ� R� RJUDQLF]RQ\P� VWRSQLX� SU]\GDWQR�FL�
Uy*QLFH� Z� DOJRU\WPDFK� SRPLDURZ\FK�� D� RJyOQLH� Uy*QLFH� FHFK� PHWURORJLF]Q\FK� W\FK
SU]\U]�GyZ�SRZRGXM��ERZLHP�EUDN�NRPSOHPHQWDUQR�FL�LFK�ZVND]D��

• 3URPRZDü�XU]�G]HQLD�L�LQVWDODFMH�SU]\MD]QH�GOD�VLHFL�]DVLODM�FHM�
• 8Z]JO
GQLü� SUREOHPDW\N
� MDNR�FL� HQHUJLL� Z� SURJUDPDFK� QDXF]DQLD� QD� Uy*Q\FK

V]F]HEODFK� HGXNDFML�� Z� V]F]HJyOQR�FL� QD� Z\*V]\FK� XF]HOQLDFK� WHFKQLF]Q\FK�� VWXGLDFK
SRG\SORPRZ\FK� LWS�� :� ZLHOX� NUDMDFK� MHVW� WR� RGG]LHOQD� VSHFMDOQR�ü� QD� Z\G]LDáDFK
elektrycznych.

• 6WZRU]\ü� ]HVSRá\�PRQLWRUXM�FH�Z� VSRVyE� FL�Já\� VWDQ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� Z
Polsce.

2JURPQH��URVQ�FH�]DLQWHUHVRZDQLH�SUREOHPDW\N��MDNR�FL�HQHUJLL�QLH�MHVW�SROVN��VSHF\ILN��
:\VW
SXMH� Z� ZL
NV]R�FL� NUDMyZ�� :� QLHNWyU\FK� SRMDZLáR� VL
� ]QDF]QLH� ZF]H�QLHM� L� VW�G
Z\SUDFRZDQR� WDP� V]HUHJ� Z]RUFRZ\FK� UR]ZL�]D��� ]� NWyU\FK� ZDUWR� L� QDOH*\� NRU]\VWDü�� 1D
FDá\P��ZLHFLH� LVWQLHMH�GX*D� OLF]ED�RUJDQL]DFML�� LQVW\WXFML�� VWRZDU]\V]H�� LWS�� ]DMPXM�F\FK� VL

W\PL�]DJDGQLHQLDPL��:H�ZU]H�QLX�EU��PLDáR�PLHMVFH�SLHUZV]H�HXURSHMVNLH�URERF]H�VSRWNDQLH
VSHFMDOLVWyZ� MDNR�FL� HQHUJLL� �]� LQLFMDW\Z\� (35,� L� (')��� 0R*H� QDVWDá� F]DV�� DE\� Z� 3ROVFH
SRá�F]\ü� UR]SURV]RQH� VLá\� L� �URGNL�� L� VWZRU]\ü� SRGVWDZ\� RUJDQL]DF\MQH� NUDMRZHJR� IRUXP
MDNR�FL�HQHUJLL"



25

LITERATURA

1. B a b a t a, R o b k i n s, IEEE Journal 1938
2. B e r g e r o n  R.: A measurement protocol for power quality coordination (Canadian Electrical Association,

Project 220D711) 1993.
3.  B i e t h  J., O l i v i e r  D., L a c h a u m e  J., M e u n i e r  M.: Harmonic disturbances on the French

network – state of play-analysis-trends. 36-205 CIGRE Session, 1992
4. C l e m m e n s e n  J.M., IEEE Spectrum, June 1993, 40-41.
5.  D e f l a n d r e  T., L e  B i t o u x  M.: Impact of harmonics on the French public networks. PQA 1994
6. D o m i j a n  A.: Formation of strategy for energy development and utilization with power electronic

conversion technologies: a southeast USA regional approach. 91 SM 328-5EC
7.  D o o r  D.S.: Point of utilization power quality study results. IEEE Trans. on Ind. Appl. 1995, 31, 4.
8. D o u g l a s  J.: Power quality solutions. IEEE Power Eng. Rev. 1994, 14, 3, 3-7.
9.  D o u l e t  A.: EDF quality perspectives. Proceedings of 2nd International Conf. on Power Quality - PQA

‘92, Atlanta, Georgia, Sep. 28-30, 1992.
10. Draft report of the group of experts DIASQUAL on availability of supply indices. UNIPEDE, DISQUAL 44,

May 1996.
11. D u g a n  R.C., M c G r a n a g h a n  M.F.: Electrical power system quality. McGraw-Hil, New York 1996
12. '\UHNW\Z\�GRW\F]�FH�QLVNLHJR�QDSL
FLD�L�NRPSDW\ELOQR�FL�HOHNWURPDJQHW\F]QHM��:SURZDG]DQLH�Z\UREyZ�QD

rynek Unii Europejskiej. Wymagania techniczne��)XQGXV]�:VSyáSUDF\��:DUV]DZD������
13. EDF&EPRI, First European Power Quality Interest Group, Paris Sep. 4-5, 2000
14. European Commission: Amended proposal for a European Parlament and Council Directive concerning

common rules for the internal market in electricity. Official Journal of European Communities, no C 123,
4.5.94

15. F r a n k J.M.: Origin, development and design of K-factor transformers. IEEE Ind. Applications Magazin,
1991 Sep./Oct. 1997 (UyZQLH*�Baleriaux).

16.  G e l l i n g s  C.: Power quality. EPRI perspective. Proceedings of 2nd International Conf. on Power Quality
- PQA ‘92, Atlanta, Georgia, Sep. 28-30, 1992.

17. Glossary of terms and definitions concerning electric power transmission system access and wheeling. IEEE
Power Engineering Society, 96 TP 110-0.

18. G o l d b e r g  G.: Power quality. International :URFáDZ�6\PSRVLXP�RQ�(OHFWURPDJQHWLF�&RPSDWLELOLW\�
EMC ’98, :URFáDZ������

19. G u l a c h e n s k i  E. M.: New England electric’s power quality research study. PQA’92.
20.  G u n t h e r  E.W., M e h t a  H.: Monitoring power quality on distribution systems in USA. CIGRE 500-09:

Symposium Lausanne 1993.
21. H a n z e l k a  Z., K o w a l s k i  Z.: .RPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD� �(0&�� L� MDNR�ü� HQHUJLL

elektrycznej w dokumentach normalizacyjnych. JUEE, 1999, 5, 1, 93-109
22. H o f  R. D.: The “dirty power” clogging industry’s pipeline. Business Week, April 8, 1991
23. H u g h e s  B.M., C h a n  J.S., K o v a l  D.O.: Distribution customer power quality experience. IEEE Trans.

on Ind. Appl., 1993, 29, 6.
24. IEC 50 (161): 1990 - International Electrotechnical Vocabulary, Chapter 161: Electromagnetic

Compatibility.
25. IEC 1000-1-1: 1992 - Electromagnetic Compatibility (EMC) - Part 1: General - Section 1- Application and

interpretation of fundamental definitions and terms.
26. IEEE recommended practice for powering and grounding sensitive electronic equipment. (IEEE Std. 1100-

1992).
27. IEEE Trans. IA-27, 4, 645-651
28.  J o o s  H., D u s s a r t  M.: Cost aspects of power quality in a distribution network. PQ’92.
29. K a e n d l e r  G.: Voltage distortion in high voltage networks caused by switched mode power supplies.

Power Quality Conf. Brema, Nov. 7-9, 1995.
30. K n a p p  P., A r i  N.: Electromagnetic compatibility in industrial plants - requirements and planning. ABB

Review, 1994, 1.
31.  K n i j p  J., d e  Z w a r t  T.: Improving customers satisfaction. EPQ’97, Stokholm.
32.  K u i p e r s  J. A.: The Dutch utilities R & D programme on power quality. PQA 1994.
33.  K u p i e c  M.: Power quality: consequences and perspectives in Europa. Proceedings of 2nd International

Conf. on Power Quality - PQA ‘92, Atlanta, Georgia, Sep. 28-30, 1992.
34. L e n a r s k i  W., O b a r a  R., S z p r e n g i e l  Z.:�6WDQGDU\]DFMD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM.  PTPi REE

3R]QD�������
35. M ä r t e l  P., W e l l s s o w W.H.: Die Qualität der Versorgung mit elektrischer Energie.

Elektrizitätswirtschaft 1996, 25, 1685-1689.



26

36.  M e n d e s  A.: Electricity: a product. Proceedings of 2nd International Conf. on Power Quality - PQA ‘92,
Atlanta, Georgia, Sep. 28-30, 1992.

37. 0�R�U�R����:���.RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD���JHQH]D�L�HZROXFMD. JUEE 1996, 2, 2.
38. M u e l l e r  D.: Electrical utilities implement power - quality programs. Electric Light & Power, 1, 1, Jan.

1994.
39. 3�D�á�F�]�\���V�N�D��%���6�S�L�U�D�O�V�N�L��/���7�X�U�F�]�\���V�N�L��-���&KDUDNWHU\VW\ND�]DNáyFH��Z�HQHUJHW\F]Q\FK

OLQLDFK�]DVLODQLD�QLVNLHJR�QDSL
FLD. Elektronizacja, 2000, 7-8.
40. P r i c e  K.: Practices for solving end-user power quality problems. IEEE Trans. on Ind. Appl. 1993, 29, 6.
41. PN-EN 50160: 1998 - &KDUDNWHU\VW\NL�QDSL
FLD��Z�SXEOLF]Q\FK�VLHFLDFK�UR]G]LHOF]\FK.
42. PN-ISO 8402/1996.
43. PN-T-01030: 1996 - .RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD�±�WHUPLQRORJLD�oraz projekt zmiany A1.
44. Prawo energetyczne. Dz. U. nr 54, poz. 348.
45. R o b e r t  A.: Supply quality issues at the interface between power system and industrial consumers. 0-

7803-5105-3/98 IEEE.
46. 5R]SRU]�G]HQLH� PLQLVWUD� JRVSRGDUNL� ]� GQLD� ��� SD(G]LHUQLND� ����� U�� Z� VSUDZLH� V]F]HJyáRZ\FK� ZDUXQNyZ

SU]\á�F]HQLD� SRGPLRWyZ� GR� VLHFL� HOHNWURHQHUJHW\F]Q\FK�� SRNU\ZDQLD� NRV]WyZ� SU]\á�F]HQLD�� REURWX� HQHUJL�

HOHNWU\F]Q��� �ZLDGF]HQLD� XVáXJ� SU]HV\áRZ\FK�� UXFKX� VLHFLRZHJR� L� HNVSORDWDFML� VLHFL� RUD]� VWDQGDUGyZ

MDNR�FLRZ\FK�REVáXJL�RGELRUFyZ��Dz. U. 1998, nr 135, poz. 881.
47. 5R]SRU]�G]HQLH�PLQLVWUD�JRVSRGDUNL�]�GQLD���JUXGQLD������U��Z�VSUDZLH�V]F]HJyáRZ\FK�]DVDG�NV]WDáWRZDQLD�L

NDONXODFML� WDU\I� RUD]� ]DVDG� UR]OLF]H�� Z� REURFLH� HQHUJL�� HOHNWU\F]Q��� Z� W\P� UR]OLF]H�� ]� LQG\ZLGXDOQ\PL

odbiorcami w lokalach. Dz. U. 1998, nr153, poz. 1002.
48. S a b i n  D. D., S u n d a r a m  A.: Quality enhances reliability. IEEE Spectrum, Feb. 1996.
49. 6áRZQLN�M
]\ND�SROVNLHJR. PWN, Warszawa 1983.
50. UNIPEDE - Quality of service and its  cost. 91, en 50.3, 1991.
51. W a g n e r  J. P.: The cost of power quality in the ITE industry. Proceedings of 2nd International Conf. on

Power Quality - PQA ‘92, Atlanta, Georgia, Sep. 28-30, 1992
52. When the Juice gets loose. Power Quality Assurance, Feb. 1993, 14.


