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Abstract. The paper contains the solving of the problem of measuring the active and the reactive components 
of impedance in Cartesian coordinates by the method of simulated resonance. The base serial resonance 
circuits and the U – Commanded Cartesian coordinates impedance simulator with independent control of 
active and reactive components of impedance are presented. The proposed measuring algorithm ensures 
equilibration of the measuring circuit in two operations. 

Cuvinte-cheie: impedan metru, convertor, componenta activ , componenta reactiv , semnal de referin , 
semnal de dezechilibru. 
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� 8WLOL]DUHD� PHWRGHL� GH� PăVXUDUH� D� LPSHGDQĠHL� ED]DWH� SH� HIHFWXO� UH]RQDQĠHL� VLPXODWH� >�@� GHVFKLGH�
SHUVSHFWLYH� QRL� SHQWUX� UHDOL]DUHD� LPSHGDQĠPHWUHORU� GH� SUHFL]LH� vQDOWă�� 3ULQFLSLXO� GH� IXQFĠLRQDUH� DO� DFHVWRU�
GLVSR]LWLYH�HVWH�ED]DW�SH�PHWRGD�GH�PăVXUDUH� FX�HFKLOLEUDUH�� vQ� FDUH� LPSHGDQĠD�PăVXUDWă� VH� FRPSDUă�FX�R�
LPSHGDQĠă� �� HWDORQ� UHJODELOă� UHSURGXVă� GH� XQ� VLPXODWRU� GH� LPSHGDQĠă� �6,0�� úL� UHJODUHD� DFHVWHLD� SkQă� OD�
DWLQJHUHD�VWăULL�GH�]HUR�vQ�FLUFXLWXO�GH�PăVXUDUH��HFKLOLEUX���(YLGHQW��SUHFL]LD�PăVXUăULL�vQ�DFHVWH�GLVSR]LWLYH�
HVWH�GHWHUPLQDWă�vQ�SULPXO�UkQG�GH�SUHFL]LD�HOHPHQWXOXL�GH�UHIHULQĠă��LDU�SRVLELOLWăĠLOH�GH�UHDOL]DUH�SUDFWLFă�D�
LPSHGDQĠPHWUHORU�úL�DOJRULWPLL�GH�PăVXUDUH�GHSLQG�GH�VLPSOLWDWHD�úL�IOH[LELOLWDWHD�DFHVWXLD�����
� 6XQW�FXQRVFXWH�GLIHULWH�YDULDQWH�GH�LPSOHPHQWDUH�SUDFWLFă�D�PHWRGHL��vQ�FLUFXLWH�UH]RQDQWH�GH�WLS�VHULH�
úL�GH�WLS�SDUDOHO��vQ�FRRUGRQDWH�SRODUH�úL�vQ�FRRUGRQDWH�&DUWH]LHQH��FX�VLPXODWRDUH�GH�LPSHGDQĠă�FRPDQGDWH�vQ�
FXUHQW�úL�FRPDQGDWH�vQ�WHQVLXQH��HWF��
� ÌQ�LPSHGDQĠPHWUH�FX�UH]RQDQĠă�VLPXODWă�vQ�FRRUGRQDWH�&DUWH]LHQH�vQ�FDOLWDWH�GH�HOHPHQW�GH�UHIHULQĠă�
VH�XWLOL]HD]ă�VLPXODWRDUH�GH�LPSHGDQĠă�vQ�FRRUGRQDWH�&DUWH]LHQH��&�6,0���UHDOL]DWH�SH�ED]ă�GH�FRQYHUWRDUH�GH�
LPSHGDQĠă��)DĠă�GH�HOH�VXQW�vQDLQWDWH�R�VHULH�GH�FHULQĠH��FHOH�PDL�LPSRUWDQWH�GLQWUH�FDUH�VXQW�XUPăWRDUHOH��

� (URDUH�PLFă�úL�VWDELOLWDWH�vQDOWă�D�LPSHGDQĠHORU�UHSURGXVH��
� 3RVLELOLWDWHD�UHSURGXFHULL�LPSHGDQĠHORU�FX�RULFH�FDUDFWHU��
� 5HJODUHD�LQGHSHQGHQWă�D�FRPSRQHQWHORU�LPSHGDQĠHL�UHSURGXVH��
� 9DORDUHD�FXQRVFXWă�úL�JDUDQWDWă�D�HURULL�VLVWHPDWLFH�D�LPSHGDQĠHL�UHSURGXVH��
� &RPDQGă�GLJLWDOă�D�FDUDFWHUXOXL�úL�YDORULORU�FRPSRQHQWHORU�LPSHGDQĠHL�UHSURGXVH��
� /LSVD�HOHPHQWHORU�UHDFWLYH�UHJODELOH��FRQGHQVDWRDUH�YDULDELOH��PDJD]LQH�GH�LQGXFWDQĠă�úL�FDSDFLWDWH��
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&LUFXLWXO�GH�PăVXUDUH�FX�UH]RQDQ܊ă�VHULH��)LJXUD�����>�@�FRQ܊LQH�JHQHUDWRUXO�GH�VHPQDO����UH]LVWRUXO����
RELHFWXO�PăVXUDW����LQGLFDWRUXO�GH�QXO܈���L�FRQYHUWRUXO�GH�LPSHQGDQ܊ă�����

ÌQ�SURFHVXO�PăVXUăULL�VH�UHJOHD]ă�PăULPLOH�GH�UHIHULQ܊ă�=U�«=UQ܈�L��SULQ�LQWHUPHGLXO�ORU����LPSHGDQ܊D�
GH�UHIHULQ܊ă�=5�SvQă�OD�vQGHSOLQLUHD�FRQGL܊LHL�GH�HFKLOLEUX�DO�FLUFXLWXOXL�GH�PăVXUDUH��FDUH�SRDWH�IL�HJDOLWDWHD�FX�
]HUR�D�WHQVLXQLL�8GH���8GH� �����

�
�5;���55��� �;;���;5�� ������������������������������������������������������������������������������������������������������������������
�

XQGH��ă܊L�UHVSHFWLY�GH�UHIHULQ܈�HL�QHFXQRVFXWH܊L�55�±�FRPSRQHQWHOH�DFWLYH�DOH�LPSHGDQ܈�;��5�
��ă܊L�UHVSHFWLY�GH�UHIHULQ܈�HL�QHFXQRVFXWH܊L�;5�±�FRPSRQHQWHOH�UHDFWLYH�DOH�LPSHGDQ܈�;;�����������
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/D�VIvU܈LWXO�SURFHVXOXL�GH�PăVXUDUH�FRQIRUP�����FRPSRQHQWHOH�DFWLYă�5;܈�L�UHDFWLYă�;;�DOH�LPSHGDQ܊HL�
PăVXUDWH�VXQW�HJDOH��UHVSHFWLY��FX�FRPSRQHQWHOH�DFWLYă�55܈�L�UHDFWLYă�;5�DOH�LPSHGDQ܊HL�GH�UHIHULQ܊ă�FX�VHPQH�
RSXVH܈�L�SRW�IL�GHWHUPLQDWH�GLQ�GHSHQGHQ܊HOH�FXQRVFXWH�DOH�DFHVWRUD�GH�LPSHQGDQ܊HOH�UHDOH�=U�«=UQ��

5;� ��55� �f1�=U�«=UQ������������������������������������������������������������������������������������������������������������������������
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�XQGH��f1�±�GHSHQGHQ܊D�IXQF܊LRQDOă�D�FRPSRQHQWHL�55�GH�PăULPLOH�=U�«=UQ��
�����������f2 ±�GHSHQGHQ܊D�IXQF܊LRQDOă�D�FRPSRQHQWHL�;5�GH�PăULPLOH�=U�«=UQ��
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6LPXODWRUXO� GH� LPSHQGDQ܊ă� vQ� FRRUGRQDWH� &DUWH]LHQH� >�@� SRDWH� IL� XWLOL]DW� SHQWUX� UHSURGXFHUHD�
LPSHGDQĠHORU�FX�RULFH�FDUDFWHU�úL�FX�SRVLELOLWDWHD�UHJOăULL�LQGHSHQGHQWH�D�FRPSRQHQWHORU�DFWLYă�úL�UHDFWLYă��

6LPXODWRUXO�VH�H[SOLFă�SULQ�FLUFXLWXO�GLQ�ILJXUD�����
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6LPXODWRUXO�GH�LPSHGDQ܊ă��)LJXUD����FRQĠLQH�DPSOLILFDWRUXO�RSHUDĠLRQDO����UH]LVWRDUHOH܈���L����FOHPHOH���
�����L܈���L����DPSOLILFDWRDUHOH�SURJUDPDELOH܈���L�����GLYL]RDUHOH�GH�WHQVLXQH܈���LDOH܊L����DPSOLILFDWRDUHOH�GLIHUHQ܈
GLYL]RUXO������

,PSHGDQĠD�=L�UHSURGXVă�GH�FRQYHUWRU�OD�FOHPHOH���úL���VH�GHWHUPLQă��
�

Zi = Ui / Ii = Kd1  (Kbr  Klr – jKbx  Klx) R  Ri + jXi�������������������������������������������������������������������������������������
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XQGH��5L� �.G�ā�.EUā�.OUā5���
����������;L� ��.G��ā�.E[ā�.O[�ā�5��SUH]LQWă��UHVSHFWLY��FRPSRQHQWHOH�DFWLYă�úL�UHDFWLYă�DOH�LPSHGDQĠHL�UHSURGXVH���

'XSă�FXP�UH]XOWă�GLQ������VHOHFWDUHD�EHQ]LL�GH�YDORUL�D�FRPSRQHQWHORU�DFWLYă�úL�UHDFWLYă�DOH�LPSHGDQĠHL�
UHSURGXVH�VH�HIHFWXHD]ă�SULQ�UHJODUHD�vQ�WUHSWH�D�FRHILFLHQĠLORU�GH�GLYL]DUH�.EU��.E[�DL�GLYL]RDUHORU���úL�UHVSHFWLY�
��� LDU� UHJODUHD� OLQă� D� DFHVWRU� FRPSRQHQWH� í� SULQ� UHJODUHD� UHVSHFWLYă� D� IDFWRULORU� GH� WUDQVIHU� .OU�� .O[� DL�
DPSOLILFDWRDUHORU� �� úL� ���� 9DORDUHD� PD[LPă� D� FRPSRQHQWHORU� LPSHGDQĠHL� UHSURGXVH� HVWH� GHWHUPLQDWă� GH�
YDORDUHD�IDFWRUXOXL�GH�WUDQVIHU�.G��DO�DPSOLILFDWRUXOXL����
�

���

,PSHGDQ܊PHWUXO� vQ�FRRUGRQDWH�&DUWH]LHQH�>�@�SRDWH� IL�XWLOL]DW�SHQWUX�PăVXUDUHD�FX�SUHFL]LH� vQDOWă�D�
FRPSRQHQWHORU�LPSHGDQĠHL��

6WUXFWXUD�LPSHGDQ܊PHWUXOXL�VH�H[SOLFă�SULQ�ILJXUD����
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,PSHGDQĠPHWUXO� FRQĠLQH� JHQHUDWRUXO� GH� VHPQDO� ��� UH]LVWRUXO� ��� FOHPHOH� �� úL� ��� FRQYHUWRUXO� GH�
LPSHQGDQ܊ă����DPSOLILFDWRUXO����FRPSDUDWRDUHOH܈���L����EORFXO�GH�FRPDQGă����EORFXO�GH�IRUPDUH�DO�VHPQDOXOXL�
����

2ELHFWXO� PăVXUDW� FX� LPSHGDQĠD� =[� VH� FRQHFWHD]ă� OD� FOHPHOH� �� úL� ��� &RQYHUWRUXO� GH� LPSHGDQĠă� ��
UHSURGXFH�OD�LHúLUL�R�LPSHGDQĠă�GH�UHIHULQĠă�=5��FDUH�vPSUHXQă�FX�LPSHGDQĠD�PăVXUDWă�=;�IRUPHD]ă�XQ�FLUFXLW�
UH]RQDQW�vQ�VHULH��DOLPHQWDW�FX�FXUHQW�GH�JHQHUDWRUXO���SULQ�UH]LVWRUXO����$PSOLILFDWRUXO���DPSOLILFă�VHPQDOXO�
GH�GH]HFKLOLEUX�DO� FLUFXLWXOXL� UH]RQDQW�� LDU� FRPSDUDWRUXO��� vO� WUDQVIRUPă� vQ� LPSXOVXUL�GUHSWXQJKLXODUH�� FDUH�
VHUYHVF� FD� VHPQDO� GH� GH]HFKLOLEUX� 8GH� SHQWUX� EORFXO� GH� FRPDQGă� ��� 7HQVLXQHD� vQ� SXQFWXO� GH� UHIHULQĠă� DO�
FRQYHUWRUXOXL���� WUDQVIRUPDWă� vQ� LPSXOVXUL�GUHSWXQJKLXODUH�GH�FăWUH�FRPSDUDWRUXO����FRQVWLWXLH�VHPQDOXO�GH�
UHIHULQĠă�8UHI�SHQWUX�EORFXO�GH�FRPDQGă����FDUH�HIHFWXLD]ă�HFKLOLEUDUHD�FLUFXLWXOXL�UH]RQDQW�SULQ� LQWHUPHGLXO�
UHJOăULL� FRPSRQHQWHORU� DFWLYă�55� úL� UHDFWLYă�;5� DOH� LPSHGDQĠHL� =5� UHSURGXVH� GH� FRQYHUWRUXO� ��� %ORFXO� GH�
IRUPDUH�D�VHPQDOXOXL����IRUPHD]ă�OD�LHúLUH�XQ�VHPQDO�GH�FRPDQGă�FX�WHQVLXQHD�JHQHUDWRUXOXL����FDUH�DVLJXUă�
R�PăULPH�FRQVWDQWă�D�VHPQDOXOXL�GH�UHIHULQĠă�8UHI��$FHDVWD�DVLJXUă�FăGHUL�GH�WHQVLXQH�FRQVWDQWH�SH�LPSHGDQĠD�
PăVXUDWă�úL�SH�FHD�UHSURGXVă�GH�FRQYHUWRU�OD�YDULDĠLD�LPSHGDQĠHL�PăVXUDWH�úL��FD�XUPDUH��VHQVLELOLWDWH�úL�SUHFL]LH�
FRQVWDQWH��/D�SULPD�HWDSă�GH�HFKLOLEUDUH�EORFXO���UHJOHD]ă�OLQ�FRPSRQHQWD�DFWLYă�55�SvQă�OD�REĠLQHUHD�XQXL�
GHID]DM�GH����VDX������vQWUH�VHPQDOHOH�8GH�úL�8UHI��/D�HWDSD�D�GRXD�VH�UHJOHD]ă�OLQ�FRPSRQHQWD�UHDFWLYă�;5�SvQă�
OD�WUHFHUHD�GHID]DMXOXL�VXV�QXPLW�GH�OD�YDORDUHD����OD�YDORDUHD������VDX�GH�OD�YDORDUHD������OD�YDORDUHD�����/D�
ILQDOL]DUHD�SURFHVXOXL�GH�PăVXUDUH��EORFXO�GH�FRPDQGă���GHWHUPLQă�YDORULOH�FRPSRQHQWHL�DFWLYH�5; �55� úL�
FRPSRQHQWHL�UHDFWLYH�;; �;5�DOH�LPSHGDQĠHL�PăVXUDWH��,QGHSHQGHQW�GH�YDORDUHD�LPSHGDQĠHL�PăVXUDWH��EORFXO�
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���UHJOHD]ă�WHQVLXQHD�JHQHUDWRUXOXL�úL�PHQĠLQH�R�YDORDUH�FRQVWDQWă�D�FăGHULL�GH�WHQVLXQH�SH�LPSHGDQĠD�=;��FHHD�
FH�DVLJXUă�VHQVLELOLWDWH�FRQVWDQWă�D�FLUFXLWXOXL�GH�PăVXUDUH�úL��FD�XUPDUH��SUHFL]LH�FRQVWDQWă�GH�PăVXUDUH�
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������������������� &LUFXLWXO�PRGHODW�vQ�SURJUDPXO�08/7,6,0�
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&RQIRUP�UH]XOWDWHORU�REĠLQXWH�OD�VLPXODUHD�FLUFXLWXOXL��)LJ������VH�REVHUYă�Fă�OD�YDULDĠLD�UH]LVWHQĠHL�5���
SvQă�OD�VWDUHD�GH�HFKLOLEUX�VHPQDOXO�GH�GH]HFKLOLEUX�HVWH�vQ�DQWLID]ă�FX�FHO�GH�UHIHULQĠă��)LJ����D���GXSă�VWDUHD�GH�
HFKLOLEUX� DFHVWH� VHPQDOH� VXQW� vQ� ID]ă� �)LJ�� ��E��� LDU� vQ� VWDUHD� GH� HFKLOLEUX� WRWDO� YDORDUHD� VHPQDOXOXL� GH�
GH]HFKLOLEUX� WLQGH� VSUH�]HUR� �)LJ����F���$FHDVWD� FRUHVSXQGH�SH�GHSOLQ�SULQFLSLLORU� WHRUHWLFH�GH� IXQFĠLRQDUH�D�
VLPXODWRUXOXL��
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�2VFLORJUDPHOH�FLUFXLWXOXL�GH�PăVXUDUH��

�D�±�RVFLORJUDPD�VHPQDOHORU�SvQă�OD�VWDUHD�GH�HFKLOLEUX��E�±�GXSă�VWDUHD�GH�HFKLOLEUX���
F�±�vQ�VWDUHD�GH�HFKLOLEUX��
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���%UHYHW�GH�LQYHQ܊LH�0'������DXWRU�9��1DVWDV��0HWRGă�GH�PăVXUDUH�D�FRPSRQHQWHORU�LPSHQGDQ܊HL��
����&KL܈LQăX�������
���%UHYHW�GH�LQYHQ܊LH�0'�������DXWRU�9�1DVWDV��'LVSR]LWLY�SHQWUX�PăVXUDUHD�FRPSRQHQWHORU�LPSHGDQ܊HL��
����&KL܈LQăX��������
���%UHYHW�GH�LQYHQ܊LH�0'������DXWRUL�9��1DVWDV��3��1LFRODHY��&RQYHUWRU�GH�LPSHGDQ܊ă��&KL܈LQăX�������
���%UHYHW�GH�LQYHQ܊LH�0'������DXWRUL�9��1DVWDV��3��1LFRODHY��,PSHGDQ܊PHWUX��&KL܈LQăX�������
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