
1LH�WDNL�GLDEHá�VWUDV]Q\�����

1D� WDNLH�VWZLHUG]HQLH�Z�G]LHG]LQLH�RFHQ\� MDNR�FL�HQHUJLL�HOHNWU\F]QHM�PR*H�VRELH�SR]ZROLü

W\ONR� ILUPD�� NWyUD� PD� GáXJROHWQLH� GR�ZLDGF]HQLH�� Z\NZDOLILNRZDQ�� NDGU
� LQ*\QLHUVN��

Z\NRU]\VWXMH� Z� VZRMHM� G]LDáDOQR�FL� QDMQRZRF]H�QLHMV]H� XU]�G]HQLD� L� PHWRG\� SRPLDURZH� RUD]

�FL�OH�ZVSyáSUDFXMH�]�QDMOHSV]\PL�Z�WHM�G]LHG]LQLH�DXWRU\WHWDPL�L�VSHFMDOLVWDPL�

3U]H]� SRQDG� G]LHVL
ü� ODW� VZRMHM� G]LDáDOQR�FL� 7:(/9(� (OHFWULF� XGRZRGQLáD�� *H� MHVW

PHU\WRU\F]QLH�� NDGURZR�� RUJDQL]DF\MQLH� L� VSU]
WRZR� SU]\JRWRZDQD� GR� E\FLD� HNVSHUWHP

Z� G]LHG]LQLH� RFHQ\� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� 1DV]D� VSHFMDOLVW\F]QD� RIHUWD� WHFKQLF]QR�

KDQGORZD� � SR]ZDOD� QDP� SUHWHQGRZDü� GR� QLHOLF]QHJR� Z� 3ROVFH� JURQD� ILUP� ]DMPXM�F\FK� VL


Z�VSRVyE�SURIHVMRQDOQ\�L�NRPSOHNVRZ\�RFHQ��L�SRSUDZ���MDNR�FL�HQHUJLL�HOHNWU\F]QHM�

:�V]F]HJyOQR�FL�GR�QDMZD*QLHMV]\FK�SXQNWyZ�QDV]HM�RIHUW\�QDOH*��

• SRSUDZD� ZVSyáF]\QQLND� PRF\� �� NRPSHQVDFMD� PRF\� ELHUQHM� ]DUyZQR� LQGXNF\MQHM� MDN

L�SRMHPQR�FLRZHM��D�Z�HIHNFLH�REQL*HQLH�NRV]WyZ�]X*\FLD�HQHUJLL�HOHNWU\F]QHM�

• ]PQLHMV]DQLH�]QLHNV]WDáFH��QDSL
FLD� L�SU�GX�SU]H]� VWRVRZDQLH� VWDW\F]Q\FK� ILOWUyZ�Z\*V]\FK

KDUPRQLF]Q\FK� L� ILOWUyZ� DNW\ZQ\FK� FR� XPR*OLZLD� SUDF
� ZLHOX� XU]�G]H�� WHFKQRORJLF]Q\FK

w jednym systemie zasilania,

• MHGQRF]HVQH� PRQLWRURZDQLH� ZLHOX� V\VWHPyZ� HQHUJHW\F]Q\FK� SRG� Z]JO
GHP� MDNR�FLRZ\P�

UXFKRZ\P� L� GLDJQRVW\F]Q\P� GRVWDUF]DM�FH� EDUG]R� ZD*Q\FK� LQIRUPDFML� GR� ]DU]�G]DQLD

JRVSRGDUN��L�MDNR�FL��HQHUJLL�HOHNWU\F]QHM�

• ZSURZDG]DQLH�QRZRF]HVQ\FK�Z�SHáQL�]DXWRPDW\]RZDQ\FK�L�VNRPSXWHU\]RZDQ\FK�V\VWHPyZ

UR]G]LDáX�HQHUJLL�±�QDV]H�UR]G]LHOQLH�VSHáQLDM��DNWXDOQH�Z\PDJDQLD�MDNR�FLRZH�Z�G]LHG]LQLH

UR]G]LDáX�HQHUJLL�

*áyZQH�NLHUXQNL� QDV]HM� G]LDáDOQR�FL� L� UR]ZRMX�Z\PXV]DM�� NRQNUHWQH� SRWU]HE\� U\QNX�� NWyUH

]� NROHL� NV]WDáWRZDQH� V�� SU]H]� EH]SR�UHGQLH� Z\PRJL� WHFKQLF]QH� ]DSHZQLDM�FH� SRSUDZQ�� SUDF


XU]�G]H�� RUD]� EH]Z]JO
GQH� Z\PDJDQLD� SUDZQH� VWDQRZLRQH� SU]H]� SD�VWZR� RUD]� RUJDQL]DFMH

PL
G]\QDURGRZH�GOD�XSRU]�GNRZDQLD�]DVDG�ZVSyáSUDF\�WHFKQLF]QHM�L�HNRQRPLF]QHM�

:�3ROVFH�RG������URNX�RERZL�]XMH�]KDUPRQL]RZDQH�]�QRUPDPL�HXURSHMVNLPL�1RZH�3UDZR

(QHUJHW\F]QH��NWyUH�MHVW�V\VWHPDW\F]QLH�X]XSHáQLDQH�R�QRZH�HOHPHQW\�GRW\F]�FH�SU]HVWU]HJDQLD

QRUP�]�G]LHG]LQ\�RFHQ\�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�D�]ZáDV]F]D�



1. 6WDQGDUG\�MDNR�FLRZH��']�8��1U����3R]������]�����U�

• &]
VWRWOLZR�ü�SU]HELHJX�QDSL
FLD�L�MHJR�WROHUDQFMH�

• 7ROHUDQFMH�QDSL
FLD�]QDPLRQRZHJR�L�ZDUWR�FL�ZVSyáF]\QQLNyZ�RGNV]WDáFHQLD�QDSL
FLD�

• 3RGDQLH�GRSXV]F]DOQ\FK�ZDUWR�FL�]DZDUWR�FL�SRV]F]HJyOQ\FK�KDUPRQLF]Q\FK�Z�QDSL
FLX�

• 2NUH�OHQLH�Z\PRJX�SRGVWDZRZHJR���E\�SURZDG]Lü�G\VNXVMH�L�VSyU�R�MDNR�FL�HQHUJLL�PXVL�E\ü

VSHáQLRQ\� ZDUXQHN�� QLH� PR*QD� SU]HNURF]\ü� Z� FDá\P� RNUHVLH� UR]OLF]HQLRZ\P� ZDUWR�FL

PRF\�SU]\á�F]HQLRZHM�L�QDOH*\��XWU]\PDü�WJ�∅ ≤ 0,4.

• à�F]Q\�F]DV�WUZDQLD�Z\á�F]H��DZDU\MQ\FK�OLF]RQ\�RG�PRPHQWX�]JáRV]HQLD�GR�XVXQL
FLD�GOD

IV i V grupy odbiorców.

• Jednorazowa przerwa dla IV i V grupy odbiorców.

• 'OD�JUXS�,�,,,�L�9,�ZHGáXJ�]DZDUWHM�XPRZ\�

2. 5R]OLF]DQLH�]D�HQHUJL
���']�8��1U���3R]����]�����U�

%RQLILNDWD� ]D� QLHGRWU]\PDQLH�ZDUWR�FL� QDSL
FLD� ]QDPLRQRZHJR�Z� ]DOH*QR�FL� RG� SR]LRPX� MHJR

odchylenia:

• GR�����RG�RNUH�ORQHM�WROHUDQFML�ZDUWR�FL�QDSL
FLD�

• SRZ\*HM�����RNUH�ORQHM�WROHUDQFMD�ZDUWR�FL��QDSL
FLD�

:]RU\�QD�ZDUWR�ü�ERQLILNDW\�]DZLHUDM��PLHG]\�LQQ\PL�

• F]DV� OLF]RQ\� RG� PRPHQWX� ]JáRV]HQLD� SU]HNURF]HQLD� GRVWDZF\� GR� PRPHQWX� SRZURWX

do normy,

• LOR�ü� ]X*\WHM� HQHUJLL� Z� W\P� RNUHVLH� FR� Z\PDJD� UHMHVWUDFML� VWDQyZ� OLF]\GHá� QD� SRF]�WNX

L�NR�FX�WHJR�RNUHVX�

3. Polska Norma PN-50160

2NUH�OD� SDUDPHWU\� QDSL
ü� L� F]
VWRWOLZR�FL� RUD]� ]QLHNV]WDáFHQLD� QDSL
FLD� Z\VW
SXM�FH

Z�VLHFLDFK�HQHUJHW\F]Q\FK��2EHFQLH�MHVW�WR�QRUPD�QLHRERZL�]NRZD�DOH�MDNR�SLHUZV]D�UR]SRF]
áD

SURFHV�VIRUPDOL]RZDQHM�RFHQ\�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�Z�3ROVFH�

:� RSDUFLX� R� RERZL�]XM�FH� SUDZR� WZRU]RQH� V�� FHQQLNL�� WDU\ILNDWRU\�� NDU\� L� ERQLILNDW\

]D�QLHGRWU]\PDQLH�SDUDPHWUyZ�]DZDUW\FK�Z�XPRZLH�QD�GRVWDZ
�HQHUJLL�HOHNWU\F]QHM��2VWDWHF]QH

UR]OLF]DQLH� SRPL
G]\� VWURQDPL� NR�F]\� VL
� RNUH�OHQLHP� NZRW\� GR� ]DSáDW\�� 8]DVDGQLRQH



HNRQRPLF]QLH� MHVW� VWZLHUG]HQLH�� *H� ZV]
G]LH� WDP� JG]LH� V�� NRQNUHWQH� Z\GDWNL� WDP� SRZVWDQ�

SU]HP\�ODQH� L� VNDONXORZDQH� G]LDáDQLD� RSW\PDOL]XM�FH� SRQRV]RQH� NRV]W\�� 'R� WDNLFK� G]LDáD�

QDOH*\�]DOLF]\ü�LQZHVWRZDQLH�Z�PRQWD*�L�XUXFKRPLHQLH�V\VWHPyZ�PRQLWRURZDQLD�L�RFHQ\�MDNR�FL

energii elektrycznej.

'RNáDGQH� VSUHF\]RZDQLH� SDUDPHWUyZ� MDNR�FLRZ\FK� L� SRGDQLH� VSRVREyZ� LFK� SRPLDUX� RUD]

RNUH�OHQLH� LFK� ZDUWR�FL� ]QDPLRQRZ\FK� L� GRSXV]F]DOQ\FK� SU]HG]LDáyZ� WROHUDQFML� SR]ZROLáR

]DSURMHNWRZDü� XU]�G]HQLD�� NWyU\FK� JáyZQ\P� ]DGDQLHP� MHVW� PRQLWRURZDQLH� L� RFHQD� MDNR�FL

HQHUJLL� HOHNWU\F]QHM�� 7U]\� ODWD� WHPX� WDNLH� XU]�G]HQLH� ]RVWDáR� ]DSURMHNWRZDQH� L� ZGUR*RQH

do produkcji w firmie Twelve Electric. Wyrób o nazwie handlowej „Analizator Parametrów Sieci

$6��´� GRVWDUF]D� QLH]E
GQ\FK� LQIRUPDFML� R SDUDPHWUDFK� L� MDNR�FL� HQHUJLL� HOHNWU\F]QHM��'HF\]M�

Nr =7����������Z\GDQ��SR�SU]HSURZDG]HQLX�EDGDQLD�W\SX�SU]H]�*áyZQ\�8U]�G�0LDU�DQDOL]DWRU

]RVWDá�]DWZLHUG]RQ\�L�GRSXV]F]RQ\�GR�VWRVRZDQLD�

Najnowsza  wersja handlowa o nazwie „AS-3 plus” jest szczególnie przydatna do analizy

MDNR�FL�SRG�N�WHP�RERZL�]XM�F\FK�Z�3ROVFH�SU]HSLVyZ��:�V]F]HJyOQR�FL�]DSHZQLRQD�MHVW�

• DQDOL]D� WROHUDQFML� ZDUWR�FL� �UHGQLHM� QDSL
FLD� ]D� ��� PLQXW� Z� GZyFK� QLH]DOH*Q\FK

GHILQLRZDQ\FK� SU]H]� X*\WNRZQLND� SU]HG]LDáDFK� WROHUDQFML� ]� MHGQRF]HVQ\P� ]DSLVHP� VWDQyZ

OLF]\GHá�HQHUJLL�

• F]WHURNZDGUDQWRZD�UHMHVWUDFMD�ZDUWR�FL�PRF\�ZUD]�]H�VWDQDPL�OLF]\GHá�HQHUJLL�

• UHMHVWUDFMD� SU]HNURF]H�� RNUH�ORQ\FK� SU]H]� QRUP\� ZDUWR�FL� WROHUDQFML� SRV]F]HJyOQ\FK

parametrów,

• PR*OLZR�ü�]DVWRVRZDQLD�DXWRPDW\F]QHJR�VWUD*QLND�PRF\�VWHUXM�FHJR�WU]HPD�RGELRUDPL�

• UHMHVWUDFMD�V]\ENLFK�]PLDQ�QDSL
FLD�R�F]DVLH�WUZDQLD�SRZ\*HM���PV�

• UHMHVWUDFMD� RVF\ORJUDILF]QD� NV]WDáWyZ� SU]HELHJyZ� QDSL
ü� L� SU�GyZ� SRZVWDá\FK� SRGF]DV

]DEXU]H��

• RGSRUQR�ü�QD�SU]HUZ\�Z�]DVLODQLX�GR�����JRG]LQ\�G]L
NL�ZEXGRZDQHPX�836¶RZL�

• UHMHVWUDFMD�]GDU]H��V\VWHPRZ\FK�

• á�F]QR�ü�]�V\VWHPDPL�LQIRUPDW\F]Q\PL�SU]H]�SRUW�V]HUHJRZ\�

• RWZDUWR�ü� ]DVWRVRZDQHJR�RSURJUDPRZDQLD�GR�ZVSyáSUDF\� ]� LQQ\PL� V\VWHPDPL�ZL]XDOL]DFML

danych,

• áDWZR�ü� ZSURZDG]DQLD� ]PLDQ� DGDSWXM�F\FK� DQDOL]DWRU� GR� QRZ\FK� SU]HSLVyZ� L� FL�JOH

ZSURZDG]DQ\FK��XDNWXDOQLH��



:� RNUHVLH� RVWDWQLFK� �� ODW� QDV]� DQDOL]DWRU� ]\VNDá� X]QDQLH� QLH� W\ONR� .OLHQWyZ�� DOH� UyZQLH*

specjalistów i naukowców oraz komisji medalowych. Za swój wysoki poziom techniczny oraz

GX*�� IXQNFMRQDOQR�ü� L� SU]\GDWQR�ü� Z� �URGRZLVNX� HQHUJRHOHNWURQLNL� Z� UR]G]LDOH� L� G\VWU\EXFML

HQHUJLL�DQDOL]DWRU�$6���]RVWDá�QDJURG]RQ\��

• Medalem Prezesa Stowarzyszenia Elektryków Polskich.

• =áRW\P�0HGDOHP�7DUJyZ�Ä,QVWDOHOHNWUD�����´�Z�%\GJRV]F]\�

• 6WDWXHWN��LP��.D]LPLHU]D�6]SRWD�VNLHJR�Ä-(11�����´�

• 6WDWXHWN��Ä=áRWD�,VNUD´�QD�WDUJDFK�(OHNWUR�([SR¶�����Z�:DUV]DZLH�

.ROHMQ\P� SU]\NáDGHP� QDV]HJR� ]DDQJD*RZDQLD� Z� UR]ZL�]\ZDQLH� SUREOHPyZ� ]ZL�]DQ\FK

]�MDNR�FL��HQHUJLL�HOHNWU\F]QHM�MHVW�QDV]D�RIHUWD�XVáXJRZD��2EHMPXMH�RQD�PLHG]\�LQQ\PL�

• profesjonalne doradztwo techniczne w/w zakresie,

• SRPLDU\� L� DQDOL]
� ]DZDUWR�FL�Z\*V]\FK� KDUPRQLF]Q\FK�Z\NRQ\ZDQ�� ]JRGQLH� ]�Z\PRJDPL

QRUP�SU]H]�SUDFRZQLNyZ�]�GáXJROHWQLP�VWD*HP�SRPLDURZ\P�

• VSHFMDOLVW\F]QH� SRPLDU\� MDNR�FL� ]DVLODQLD� Z� FHOX� RNUH�OHQLD� SU]\F]\Q� ZDGOLZHJR� G]LDáDQLD

XU]�G]H��SU]HP\VáRZ\FK�

• Z\NU\ZDQLH� SU]\F]\Q� DZDULL� V\VWHPyZ� WHFKQRORJLF]Q\FK� PDM�F\FK� VZH� (UyGáR� Z� MDNR�FL

zasilania,

• PRQWD*� L� XUXFKRPLHQLH� V\VWHPyZ� QDG]RUX� L� PRQLWRURZDQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM

Z\NRQDQ\FK� Z� RSDUFLX� R� SURGXNRZDQH� SU]H]� QDV]�� ILUP
� DQDOL]DWRU\� L� ILUPRZH

RSURJUDPRZDQLH� XPR*OLZLDM�FH� ]GDOQH� SU]HV\áDQLH� L� ZL]XDOL]DFM
� SRPLHU]RQ\FK� GDQ\FK�

]DUHMHVWURZDQ\FK�DODUPyZ�L�LQQ\FK�QLHSUDZLGáRZR�FL�

$NWXDOQLH� XPR*OLZLDP\�QDV]\P�SRWHQFMDOQ\P�.OLHQWRP� VSUDZG]HQLH� SU]\GDWQR�FL� QDV]HJR

XU]�G]HQLD�Z�LFK�V\VWHPDFK�]DVLODQLD�HQHUJHW\F]QHJR��1D�RNUHV���P�FD�Z�X]JRGQLRQ\P�WHUPLQLH

ILUPD� QDV]D� Z\SR*\F]D� EH]SáDWQLH� Z�Z� DQDOL]DWRU� ZV]\VWNLP� W\P�� NWyU]\� ]ZUyF�� VL
� GR� QDV

]�WDN��SUR�E���,QQ��V]\EV]��IRUP��SR]QDQLD��QDV]HJR�XU]�G]HQLD�MHVW�SUH]HQWDFMD�DQDOL]DWRUD�SU]H]

naszego pracownika w siedzibie Klienta.

3R]RVWDáH� V]F]HJyá\� QDV]HM� RIHUW\� PR*QD� ]QDOH(ü� Z� NDUWDFK� NDWDORJRZ\FK� L� LQVWUXNFMDFK

REVáXJL�� 0R*QD� WH*� SR]QDü� QDV]�� RIHUW
� QD� VWURQLH� LQWHUQHWRZHM�� www.twelveE.com.pl lub

EH]SR�UHGQLR��WHOHIRQLF]QLH�X�QDV]HJR�SUDFRZQLND�G]LDáX�KDQGORZHJR�OXE�NRQVWUXNF\MQHJR�



2EHFQ\�DUW\NXá�MHVW�SRF]�WNLHP�GáXJLHM�VHULL�DUW\NXáyZ��NWyUH�E
G��RPDZLDü�RG�VWURQ\�MDNR�FL

VLHFL� HOHNWU\F]QHM� SRV]F]HJyOQH� ]MDZLVND� ]DFKRG]�FH� Z� HQHUJHW\FH�� $UW\NXá\� ]RVWDá\� EDUG]R

FLHNDZLH� QDSLVDQH� SU]H]� QDV]HJR� NRQVXOWDQWD� WHFKQLF]QHJR�� E
G�FHJR� MHGQ\P� ]� QDMZL
NV]\FK

HNVSHUWyZ� Z� G]LHG]LQLH� MDNR�FL� HQHUJLL� Z� 3ROVFH� SURI�� =ELJQLHZD� +DQ]HON
� ]� $*+� .UDNyZ�

6NUyW\�DUW\NXáyZ�E
G��SXEOLNRZDQH�Z�NROHMQ\FK�QXPHUDFK�(OHNWURLQVWDODWRUD�D�LFK�SHáQH�ZHUVMH

]QDMG��VL
�QD�QDV]HM�ZLWU\QLH�LQWHUQHWRZHM�SRG�Z�Z�DGUHVHP��5D]HP�]�SHáQ��ZHUVM��DUW\NXáX�SURI�

+DQ]HONL� E
G]LH� XPLHV]F]RQ\� PDWHULDá� ILUPRZ\� RSLVXM�F\� RIHUW
� 7ZHOYH� (OHFWULF� GRW\F]�F�

]DJDGQLH�� RSLV\ZDQ\FK� Z� DUW\NXOH�� 6HUL
� NLONXQDVWX� DUW\NXáyZ� QDOH*\� WUDNWRZDü� MDNR� ZNáDG

QDV]HM� ILUP\� Z� VDPR� HGXNDFM
� VáX*E� HQHUJHW\F]Q\FK�� MDNR� SRPRF� Z� ]DSR]QDQLX� VL
� ]� LVWRW�

]DJDGQLHQLD�� ]H� VWRVRZDQ�� WHUPLQRORJL��� RERZL�]XM�F\PL� SU]HSLVDPL� L� LVWQLHM�F\PL

]DJUR*HQLDPL��-HVWH�P\�SU]HNRQDQL��*H�W\ONR�SHáQH�SR]QDQLH�L�]UR]XPLHQLH�]DJDGQLH��]�G]LHG]LQ\

RFHQ\� MDNR�FL� VLHFL� HOHNWU\F]QHM� SR]ZROL� Z� SHáQL� Z\NRU]\VWDü� RIHUW\� ILUP� SURIHVMRQDOQLH

]DMPXM�F\FK�VL
� W\P�]DJDGQLHQLHP�L� �Z\HOLPLQXMH�]�U\QNX�SVHXGR�IDFKRZFyZ��NWyU\FK�RSLQLH�L

GLDJQR]\�PRJ��F]DVDPL�GRSURZDG]Lü�GR�SRZVWDQLD�W\ONR�MHV]F]H�ZL
NV]\FK�VWUDW�

Zapraszamy wszystkich do dyskusji na temat praktycznych metod i sposobów poprawy

MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� GR�Z\PLDQ\� GR�ZLDGF]H�� L� VSRVWU]H*H�� RUD]� GR� ]DGDZDQLD� S\WD�

GRW\F]�F\FK�Z\VW
SXM�F\FK�X�3D�VWZD�SUREOHPyZ��/LF]\P\�QD�RZRFQ��ZVSyáSUDF
��=DSUDV]DP\

GR�V]F]HJyáRZHM� OHNWXU\�ZV]\VWNLFK�DUW\NXáyZ�RUD]� IRUPXáRZDQLD�XZDJ� L�RSLQLL�RUD]�ZáDVQ\FK

propozycji w prezentowanych tematach.

Kontakt na adres e-mail: twelveE@twelveE.com.pl.

'R�G\VSR]\FML�3D�VWZD�V��WH*�DXWRU]\�WHJR�DUW\NXáX�

$QQD�6WU]HV]HZVND��.U]\V]WRI�'�EURZVNL��.U]\V]WRI�/RUHN��%RJXVáDZ�Michalak


