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����=DFLVNL���GR��
5\V���

=DFLVN���L���
=PRVWNRZDQLH�]DFLVN�Z���L���SRZRGXMH�Z�¢F]HQLH�
VLOQLND��6LOQLN�E}G]LH�SUDFRZD��D��GR�UR]�¢F]HQLD�
WHJR�PRVWND�
=DFLVN���L���
=DFLVN�Z���L���QLH�X�\ZD�VL}�
=DFLVN���L���
.RPXQLNDW\�]DN��FH°�Z�&8���PR�QD�OLNZLGRZDÎ�
SU]\FLVNLHP�SU]\�¢F]RQ\P�QD�]DFLVNL���L����7}�
VDP¢�IXQNFM}�UHDOL]XMH�U�ZQLH��QDFL QL}FLH�
SU]\FLVNX�5HVHW�QD�&8���
:HM FLH�5HVHW�MHVW�REZRGHP�QLVNRQDSL}FLRZ\P�
����9'&�����P$���'ODWHJR�MHJR�SU]HZRG\�QDOH�\�
RGVHSDURZDÎ�RG�REZRG�Z�QDSL}FLD�VLHFLRZHJR�
SU]H]�SRGZ�MQ¢�Z]JO��Z]PRFQLRQ¢�L]RODFM}�

2EMD QLHQLH�R]QDF]H°�
6���SU]\FLVN�Z�¢F]DQLD�Z\�¢F]DQLD�VLOQLND�
6���SU]\FLVN�OLNZLGDFML�NRPXQLNDW�Z�]DN��FH°�

3U]HG�ZV]HONLPL�PDQLSXODFMDPL�Z�
OLVWZDFK�]DFLVNRZ\FK�&8���QDOH�\�
EH]Z]JO}GQLH�RG�¢F]\Î�QDSL}FLH�
]DVLODQLD��&8���SU]\�¢F]\Î�]JRGQLH�]�
SU]HSLVDPL�RERZL¢]XM¢F\PL�GOD�
DNWXDOQHJR�REV]DUX�]DVWRVRZD°�
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Power on
Motor on
Ground failure
Motor temperature Phase sequence

Current unbalance
Reset
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3RZHU�RQ VLHÎ�]D��

0RWRU�RQ SUDFD�VLOQLND

*URXQG�IDLOXUH XVWHUND�PDV\

0RWRU�WHPSHUDWXUH WHPSHUDWXUD�VLOQLND

'U\�UXQQLQJ��IODVKHV� VXFKRELHJ��PLJD�

2YHUORDG��RQ� SU]HFL¢�HQLH��SDOL�VL}�

8QGHUYROWDJH��IODVKHV� QDSL}FLH�]D�QLVNLH��PLJD�

2YHUYROWDJH��RQ� QDSL}FLH�]D�Z\VRNLH��SDOL�VL}�

&XUUHQW�XQEDODQFH DV\PHWULD�SU¢GX

3KDVH�VHTXHQFH NROHMQR Î�ID]
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=DFLVN����VWRVRZDQ\�MHVW�GR�SRPLDUX�VWDQX�
L]RODFML�SU]\�¢F]RQHJR�VLOQLND��3RPLDU�VWDQX�
L]RODFML�RGE\ZD�VL}�SU]\�Z\�¢F]RQ\P�VLOQLNX�
=DFLVN����QDOH�\�SU]\�¢F]\Î�GR�MHGQHJR�]�
SU]HZRG�Z�VLOQLND�]D�VW\F]QLNLHP��=DSHZQLD�WR�
SR�¢F]HQLH�]�X]ZRMHQLDPL�VLOQLND�WDN�H�SU]\�
RWZDUW\FK�VW\NDFK�.����

%H]SLHF]QLN�PL}G]\�]DFLVNLHP����D�VLOQLNLHP��
PD[�����$��

2EMD QLHQLH�R]QDF]H°�
)��EH]SLHF]QLN��PD[�����$�
.����VW\NL�Z�SU]HND�QLNX�VLOQLND�.���
7��SU]HWZRUQLN�V\JQD��Z�
0��VLOQLN�
3(��SU]HZ�G�X]LHPLHQLD�RFKURQQHJR�
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Power on
Motor on
Ground failure
Motor temperature Phase sequence

Current unbalance
Reset

Supply voltage

PE L1 L2 L3

K10

F

F

T

PE U V W

Undervoltage (flashes) / Overvoltage (on)
Dry running (flashes) / Overload (on)

QDSL}FLH�]DVLODQLD

3DPL}WDÎ�QDOH�\���H�]DFLVN����L�VDP�
VLOQLN�SRGF]DV�SUDF\�SR]RVWDM¢�SRG�
SH�Q\P�QDSL}FLHP�VLHFL�
3U]\�SRVWRMX�Z�SU]HZRG]LH�VLOQLND�L�
QD�]DFLVNX����SDQXMH�Z\SURVWRZDQH�
QDSL}FLH�ID]RZH��QDSL}FLH�VWD�H��R�
ZDUWR FL�8ID]�[������]�LPSHGDQFM¢�
Z\M FLRZ¢�����0���
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����=DFLVNL��������L���
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'R�]DFLVN�Z��������L����QDOH�\�SU]\�¢F]\Î�WU]\�
ID]\�]DVLODQLD��*G\�]DFLVNL�WH�V¢�SRG�QDSL}FLHP��
SDOL�VL}�ODPSND�3RZHU�RQ��VLHÎ�]D����
3U]\�VWRVRZDQLX�VLOQLND�]�ZEXGRZDQ\P�
F]XMQLNLHP�WHPSHUDWXU\�7HPSFRQ�EDUG]R�ZD�QH�
MHVW�WDNLH�SU]\�¢F]HQLH�ID]�GR�&8����DE\�
SU]HWZRUQLN�V\JQD��Z�]QDMGRZD��VL}�SRPL}G]\�
SU]\�¢F]HP�ID]�GR�&8���D�VLOQLNLHP��:\QLND�WR�]�
IDNWX���H�Z�&8���V¢�ZEXGRZDQH�WU]\�
NRQGHQVDWRU\�SRPL}G]\�ID]DPL�/��/���/��/��L�
/��/���SDWU]�U\V�����

&8���PD�IDEU\F]QLH�]DSURJUDPRZDQ¢�Z�D FLZ¢�
NROHMQR Î�ID]��-H OL�WD�NROHMQR Î�QLH�MHVW�
]DFKRZDQD��WR�SDOL�VL}�ODPSND�3KDVH�VHTXHQFH�
�NROHMQR Î�ID]���7HQ�V\JQD��]DN��FHQLD�PR�QD�
VNDVRZDÎ�W\ONR�SU]H]�]PLDQ}�NROHMQR FL�ID]��W]Q��
]DPLDQ}�GZ�FK�SU]HZRG�Z�ID]RZ\FK�
2EMD QLHQLH�R]QDF]H°�

)��EH]SLHF]QLN��PD[�����$�
.����VW\NL�Z�SU]HND�QLNX�VLOQLND�.���
7��SU]HWZRUQLN�V\JQD��Z�
0��VLOQLN�
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Power on
Motor on
Ground failure
Motor temperature Phase sequence

Current unbalance
Reset

Supply voltage

PE L1 L2 L3

K10

F

F

T

PE U V W

Undervoltage (flashes) / Overvoltage (on)
Dry running (flashes) / Overload (on)

QDSL}FLH�]DVLODQLD
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����5R]UXFK�EH]SR UHGQL
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=DFLVN����SU]\�¢F]\Î�QDSL}FLH�VWHURZQLF]H��NW�UH�
QLH�PR�H�E\Î�Z\�V]H�RG�����9�
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�
V\JQDOL]DFML�]DN��FH°�.��
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�VLOQLND�
.���
3U]HND�QLN�.��UHDJXMH�SU]\�DNW\ZQ\P�ZHM FLX�
Z�¢F]DQLD�

2EMD QLHQLH�R]QDF]H°�
.���.���.���SU]HND�QLNL�ZHZQ}WU]QH�
.����SU]HND�QLN�VLOQLND�
0��VLOQLN�
+��SU]HWZRUQLN�V\JQD�X�]DN��FHQLD�
7��SU]HWZRUQLN�V\JQD��Z�
9���QDSL}FLH�VWHURZQLF]H�
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K10

A 1 10 14 15 16 17 1811 12 132 3 4 5 6 7 8 9Y B

Power on
Motor on
Ground failure
Motor temperature

Reset

H V1

K1

K2

K3

T
PE U V W
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1D�]DFLVN����SU]\�¢F]\Î�QDSL}FLH�VWHURZQLF]H��
NW�UH�QLH�PR�H�E\Î�Z\�V]H�RG�����9�
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�
V\JQDOL]DFML�]DN��FH°�.��
=DFLVN��������L����V¢�Z\M FLDPL�GOD�SU]HND�QLN�Z�
.����.����.����DNW\ZQ\FK�SU]\�UR]UXFKX�JZLD]GD�
WU�MN¢W�
3U]HND�QLN�.��UHDJXMH�SU]\�DNW\ZQ\P�ZHM FLX�
Z�¢F]DQLD�
3U]HND�QLN�.��UHDJXMH�SR�RN������VHN��&]DV�]Z�RNL�
PR�QD�QDVWDZLDÎ�SLORWHP�5����

2EMD QLHQLH�R]QDF]H°�
.���.���.���SU]HND�QLNL�ZHZQ}WU]QH�
.����.����.����SU]HND�QLNL�
0��VLOQLN�
7��SU]HWZRUQLN�V\JQD��Z�
+��SU]HWZRUQLN�V\JQD�X�]DN��FHQLD�
9���QDSL}FLH�VWHURZQLF]H�
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K11K12

K10

T

PE L1 L2 L3

A 1 10 14 15 16 17 1811 12 132 3 4 5 6 7 8 9Y B

Power on
Motor on
Ground failure
Motor temperature

Reset

H V1

K1

K2

K3

U 1 V 1 W  1 W  2 V 2U 2PE
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����7UDQVIRUPDWRU�UR]UXFKRZ\
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1D�]DFLVN����SU]\�¢F]\Î�QDSL}FLH�VWHURZQLF]H��
NW�UH�QLH�PR�H�E\Î�Z\�V]H�RG�����9�
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�
V\JQDOL]DFML�]DN��FH°�.��
=DFLVN��������L����V¢�Z\M FLDPL�GOD�SU]HND�QLN�Z�
.����.����.����DNW\ZQ\FK�SU]\�UR]UXFKX�
WUDQVIRUPDWRUHP�UR]UXFKRZ\P�
3U]HND�QLN�.��UHDJXMH�SU]\�DNW\ZQ\P�ZHM FLX�
Z�¢F]DQLD�
3U]HND�QLN�.��UHDJXMH�SR�RN������VHN��&]DV�]Z�RNL�
PR�QD�QDVWDZLDÎ�SLORWHP�5�����
=DOH�QLH�RG�]DVWRVRZDQHJR�W\SX�VW\F]QLND�
NRQLHF]QH�PR�H�E\Î�Z\NRQDQLH�Z]DMHPQ\FK�
EORNDG�VW\F]QLN�Z�

2EMD QLHQLH�R]QDF]H°�
.���.���.���SU]HND�QLNL�ZHZQ}WU]QH�
.����.����.����SU]HND�QLNL�
0��VLOQLN�
7��SU]HWZRUQLN�V\JQD��Z�
+��SU]HWZRUQLN�V\JQD�X�]DN��FHQLD�
9���QDSL}FLH�VWHURZQLF]H�
P��WUDQVIRUPDWRU�UR]UXFKRZ\�
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Power on
Motor on
Ground failure
Motor temperature

Reset

H V1

K1

K2

K3
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m1 m2

K10

K12

T
1 2 3
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����8N�DG��DJRGQHJR�UR]UXFKX
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1D�]DFLVN����SU]\�¢F]\Î�QDSL}FLH�VWHURZQLF]H��
NW�UH�QLH�PR�H�E\Î�Z\�V]H�RG�����9�
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�
V\JQDOL]DFML�]DN��FH°�.��
&8���Z�¢F]D�VL}�SU]H]�XDNW\ZQLHQLH�ZHM FLD�
Z�¢F]DQLD�
3RSU]H]�]DFLVN����Z\VWHURZ\ZDQ\�MHVW�SU]HND�QLN�
.��Z�¢F]DM¢F\�XN�DG��DJRGQHJR�UR]UXFKX�
3U]\�VLOQLNDFK�SRGZRGQ\FK�*581')26�F]DV�]D��
Z\��XN�DGX��DJRGQHJR�UR]UXFKX�]�XZDJL�QD�
WUZD�R Î�VLOQLND�QLH�PR�H�SU]HNUDF]DÎ���VHNXQG��
3U]\�VLOQLNDFK�]QRUPDOL]RZDQ\FK�QDOH�\�
XZ]JO}GQLÎ�ZVND]�ZNL�SURGXFHQWD�VLOQLND�

*G\�VLOQLN�]DVLODQ\�MHVW�SH�Q\P�QDSL}FLHP��PXVL�
E\Î�Z�¢F]RQ\�VW\F]QLN�PRVWNXM¢F\�.����6W\F]QLN�
PRVWNXM¢F\�]DSHZQLD�PR�OLZR Î�RGELHUDQLD�SU]H]�
&8���V\JQD�X�SRPLDURZHJR�WHPSHUDWXU\��-H OL�
VWRVXMH�VL}�VLOQLNL�EH]�F]XMQLND�SRPLDURZHJR�
7HPSFRQ��WR�VW\F]QLN�PRVWNXM¢F\�MHVW�
QLHSRWU]HEQ\�

2EMD QLHQLH�R]QDF]H°�
.���.���.���SU]HND�QLNL�ZHZQ}WU]QH�
.����VW\F]QLN�PRVWNXM¢F\�
4��XN�DG��DJRGQHJR�UR]UXFKX�
7��SU]HWZRUQLN�V\JQD��Z�
+��SU]HWZRUQLN�V\JQD�X�]DN��FHQLD�
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Power on
Motor on
Ground failure
Motor temperature

Reset

PE L1 L2 L3

H V1

K1

K2

K3

PE U V W

=DZV]H�QDOH�\�XZ]JO}GQLDÎ�
ZVND]�ZNL�SURGXFHQWD�XN�DG�Z�
�DJRGQHJR�UR]UXFKX�

RADA
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����=DVLODQLH�]�SU]HWZRUQLF\�F]}VWRWOLZR FL
5\V����

&8���QLH�MHVW�Z�VWDQLH�]DSHZQLÎ�RFKURQ\�VLOQLNRP�
]DVLODQ\P�]�SU]HWZRUQLF\�F]}VWRWOLZR FL��:\QLND�
WR�]�WHJR���H�]DU�ZQR�SU¢G��MDN�L�QDSL}FLH�]PLHQLD�
VL}�Z�]DOH�QR FL�RG�F]}VWRWOLZR FL��]�MDN¢�VLOQLN�
MHVW�]DVLODQ\��V\JQD�\�JHQHURZDQH�SU]H]�
SU]HWZRUQLF}�F]}VWRWOLZR FL�]DJ�XV]DM¢�V\JQD��
SRPLDUX�WHPSHUDWXU\�F]XMQLND�7HPSFRQ�
-H OL�VLOQLN�SUDFXMH�]DU�ZQR�]�]DVLODQLHP�]�
SU]HWZRUQLF\��MDN�L�EH]SR UHGQLP�]DVLODQLHP�]�
VLHFL��WR�&8���PR�H�]DEH]SLHF]DÎ�WDNL�VLOQLN��EH]�
NRQWUROL�WHPSHUDWXU\��W\ONR�Z�SU]\SDGNX�SUDF\�]�
EH]SR UHGQLP�]DVLODQLHP�]�VLHFL��:�W\P�FHOX�VLOQLN�
SRZLQLHQ�E\Î�SU]\�¢F]RQ\�GR�VLHFL�L�GR�
SU]HWZRUQLF\�F]}VWRWOLZR FL�SRSU]H]�GZD�RGU}EQH�
VW\F]QLNL���SDWU]�U\V������3RGF]DV�]DVLODQLD�]�
SU]HWZRUQLF\�F]}VWRWOLZR FL�RFKURQ}�VLOQLND�
ZLQLHQ�]DSHZQLÎ�XN�DG�SU]HWZRUQLF\�
F]}VWRWOLZR FL�OXE�LQQ\�

1D�]DFLVN����SU]\�¢F]\Î�QDSL}FLH�VWHURZQLF]H��
NW�UH�QLH�PR�H�E\Î�Z\�V]H�RG�����9�
=DFLVN����MHVW�Z\M FLHP�GOD�SU]HND�QLND�
V\JQDOL]DFML�]DN��FH°�.��
3U]\�]DVLODQLX�VLOQLND�EH]SR UHGQLR�]�VLHFL�&8���
Z�¢F]D�VL}�SU]H]�XDNW\ZQLHQLH�ZHM FLD�Z�¢F]HQLD��
6W\F]QLN�.���Z�¢F]DQ\�MHVW�SU]H]�SU]HND�QLN�.���
$E\�XQLHPR�OLZLÎ�U�ZQRF]HVQH�Z�¢F]HQLH�
SU]HWZRUQLF\�F]}VWRWOLZR FL�VW\F]QLN�.���UHDOL]XMH�
Z]DMHPQ¢�EORNDG}�Z�REZRG]LH�.���
3U]\�]DVLODQLX�VLOQLND�]�SU]HWZRUQLF\�
F]}VWRWOLZR FL�Z�¢F]DQ\�MHVW�VW\F]QLN�.����
EORNXM¢F\�REZ�G�VW\F]QLND�.���

2EMD QLHQLH�R]QDF]H°�
.���.���.���SU]HND�QLNL�ZHZQ}WU]QH�
.����.����SU]HND�QLNL�
7��SU]HWZRUQLN�V\JQD��Z�
+��SU]HWZRUQLN�V\JQD�X�]DN��FHQLD�
8��SU]HWZRUQLFD�F]}VWRWOLZR FL�
9���QDSL}FLH�VWHURZQLF]H�
0��VLOQLN�
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Power on
Motor on
Ground failure
Motor temperature

Reset

K1

K2

K3
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3UDFD�SU]HWZRUQLF\�F]}VWRWOLZR FL�
PR�H�E\Î�SU]\F]\Q¢�SU]HSDODQLD�VL}�
EH]SLHF]QLN�Z�7HPSFRQX��6NXWNLHP�
WHJR�MHVW�EUDN�NRQWUROL�WHPSHUDWXU\�
VLOQLND�

0LQLPDOQD�RGOHJ�R Î�PL}G]\�NDEODPL�
]DVLODM¢F\PL�VLOQLN�SU]H]�
SU]HWZRUQLF}�F]}VWRWOLZR FL�D�
NDEODPL�SU]HQRV]¢F\PL�V\JQD��
7HPSFRQX�PXVL�Z\QRVLÎ����FP�

RADA

UWAGA

=DZV]H�QDOH�\�XZ]JO}GQLDÎ�
ZVND]�ZNL�SURGXFHQWD�SU]HWZRUQLF\�
F]}VWRWOLZR FL�L�VLOQLND�

RADA
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=DFLVNL�$��<�L�%�VWZDU]DM¢�PR�OLZR Î�]HZQ}WU]QHM�
NRPXQLNDFML�SRSU]H]�V]\Q}�%86�L�PRGX��
NRPXQLNDF\MQ\�56�����
7UDQVPLVMD�GDQ\FK�RGE\ZD�VL}�ZJ�SURWRNR�X�
V]\Q\�*581')26���*(1,EXV�Z�WU\ELH�
NRPXQLNDFML�GZXNLHUXQNRZHM�SRPL}G]\�GZRPD�
MHGQRVWNDPL�&8����PRGX�HP�VHQVRURZ\P�L�&8����
DOER�SRPL}G]\�&8���L�NRPSXWHUHP�3&��3RSU]H]�
NRPSXWHU�3&�PR�OLZH�MHVW�GLDJQR]RZDQLH�
]DN��FH°�L�NRQWURORZDQLH�LQVWDODFML�
:HM FLH�NRPXQLNDF\MQH�PR�H�E\Î�
Z\NRU]\VW\ZDQH�W\ONR�Z�&8���Z\SRVD�RQ\P�Z�
PRGX��NRPXQLNDF\MQ\�56������0RGX��WHQ�QLH�
QDOH�\�GR�VWDQGDUGRZHJR�]DNUHVX�GRVWDZ\�L�MHVW�
NDUW¢�HOHNWURQLF]Q¢��NW�QD�PR�H�E\Î�GR�¢F]RQD�GR�
&8���
:HM FLH�NRPXQLNDF\MQH�MHVW�REZRGHP�
QLVNRQDSL}FLRZ\P��3U]HZRG\�GRSURZDG]DQH�QD�
]DFLVNL�$��<�L�%�PXV]¢�E\Î�ZL}F�RGVHSDURZDQH�RG�
REZRG�Z�VLOQRSU¢GRZ\FK�SU]H]�SRGZ�MQ¢�OXE�
Z]PRFQLRQ¢�L]RODFM}�
7HJR�W\SX�LQVWDODFMD�PXVL�E\Î�Z\NRQDQD�]JRGQLH�
]�SU]HSLVDPL�ORNDOQHJR�]DNODGX�HQHUJHW\F]QHJR�L�
QRUPDPL�HOHNWURWHFKQLF]Q\PL�
1DOH�\�VWRVRZDÎ�GZX�\�RZH�NDEOH�HNUDQRZDQH�
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Power on
Motor on
Ground failure
Motor temperature Phase sequence

Current unbalance
Reset

R
S
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A

R
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B

Undervoltage (flashes) / Overvoltage (on)
Dry running (flashes) / Overload (on)



��

�����=DFLVNL������L��
5\V����

=DFLVNL������L���VWRVXMH�VL}�GOD�F]XMQLND�
]HZQ}WU]QHJR��QS��SU]HWZRUQLND�FL QLHQLD��
SU]HS�\ZRPLHU]D�OXE�LQQHJR�W\SX�F]XMQLND�
SRPLDURZHJR�
*UDQLFH�ZDUWR FL�V\JQD�X�F]XMQLND�XVWDZLD�VL}�
SLORWHP�5����OXE�NRPSXWHUHP�3&��6\JQD��PR�QD�
Z\NRU]\VWDÎ�GR�Z\�¢F]DQLD�VLOQLND��Z\VWHURZDQLD�
SU]HND�QLND�V\JQDOL]DFML�]DN��FH°�EH]�Z\�¢F]DQLD�
VDPHJR�&8����DOER�GR�WUDQVPLVML�LQIRUPDFML�
SRSU]H]�PRGX��NRPXQLNDF\MQ\�56�����GR�
NRPSXWHUD�3&�
6\JQD�\�F]XMQLN�Z�������OXE������P$�������OXE
�����9'&��
3U]H�¢F]DQLH�]�V\JQD�X�SU¢GRZHJR�QD�QDSL}FLRZ\�
PR�OLZH�MHVW�SU]HGVWDZLRQ\P�QD�U\V�����
SU]H�¢F]QLNLHP�
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Power on
Motor on
Ground failure
Motor temperature Phase sequence

Current unbalance
Reset
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���8UXFKRPLHQLH
3U]HG�XUXFKRPLHQLHP�QDOH�\�QDVWDZLÎ�
PDNV\PDOQ\�SU¢G�URERF]\�VLOQLND�
3U¢G�]QDPLRQRZ\�VLOQLND�SRGDQ\�MHVW�QD�WDEOLF]FH�
]QDPLRQRZHM�
)DEU\F]QLH�&8���MHVW�QDVWDZLRQ\�QD�]HURZ¢�
ZDUWR Î�SU¢GX�

����8VWDZLHQLH�PDNV\PDOQHJR�SU¢GX�
URERF]HJR

3U]\WU]\PDÎ�SU]H]�RN����VHN��ZFL QL}WH�SU]\FLVNL�
>�@�L�>Ü@���SDWU]�U\V�����
:DUWR Î�SU¢GX�PR�QD�XVWDZLDÎ��JG\�Z�SUDZ\P�
GROQ\P�URJX�Z\ ZLHWODF]D�SRMDZL�VL}�PLJDM¢F\�
SXQNW���SDWU]�U\V�����
1DFLVNDM¢F�SU]\FLVNL�>�@�Z]JO��>�@�]ZL}NV]DP\�OXE�
]PQLHMV]DP\�ZVND]\ZDQ¢�ZDUWR Î��
5\V����

3R�RN�����VHN��RG�XVWDZLHQLD�ZDUWR Î�SU¢GX�
]RVWDQLH�DXWRPDW\F]QLH�]DSDPL}WDQD�Z�SDPL}FL�
&8����
3R�]DSDPL}WDQLX�ZDUWR FL�ZVND]DQLH�]QLND�
8VWDZLRQ¢�ZDUWR Î�PR�QD�Z\ZR�DÎ�SRQRZQLH��
QDFLVNDM¢F�SU]\FLVNL�>�@�Z]JO��>Ü@�
&8���MHVW�WHUD]�SU]\JRWRZDQ\�GR�SUDF\�
3URFHV�XVWDZLDQLD�PR�QD�SRZWDU]DÎ�QLH]DOH�QLH�
RG�VWDQX�URERF]HJR�

���)XQNFMH

����)XQNFMH�URERF]H

������6LHÎ�]D�¢F]RQD��3RZHU�RQ�
3R�Z�¢F]HQLX�QDSL}FLD�]DVLODQLD�]DSDODM¢�VL}�QD�
NU�WNR�ZV]\VWNLH�ODPSNL��/DPSND�3RZHU�RQ��VLHÎ�
]D�����SDOL�VL}�FL¢JOH��JG\�&8���MHVW�SRG�QDSL}FLHP���
SDWU]�U\V������
5\V����

&8���PXVL�E\Î�XSU]HGQLR�XVWDZLRQ\�QD�ZDUWR Î�
SU¢GX�VLOQLND���SDWU]�SXQNW����8UXFKRPLHQLH�
3R�XVWDZLHQLX�ZDUWR FL�SU¢GX�&8���MHVW�
SU]\JRWRZDQ\�GR�SUDF\�

������3UDFD�VLOQLND��0RWRU�RQ�
3U]\�DNW\ZQ\P�ZHM FLX�Z�¢F]DQLD��]DFLVNL���L����
ODPSND�0RWRU�RQ��SUDFD�VLOQLND��SDOL�VL}�FL¢JOH���
SDWU]�U\V������

5\V����

������.DVRZDQLH�]DN��FH°
6\JQD�\�]DN��FH°�PR�QD�NDVRZDÎ�U}F]QLH�OXE�
DXWRPDW\F]QLH�
5}F]QLH�
6\JQD��]DN��FHQLD�PR�QD�VNDVRZDÎ�U}F]QLH�
QDFLVNDM¢F�SU]\FLVN�5HVHW�QD�&8���OXE�Z\�¢F]DM¢F�
QD�NU�WNR�QDSL}FLH�]DVLODM¢FH�
$XWRPDW\F]QLH�
&8���QDVWDZLRQ\�MHVW�IDEU\F]QLH�QD�NDVRZDQLH�
DXWRPDW\F]QH�]�WU]HPD�SU]HG]LD�DPL�F]DVRZ\PL�

��PLQXW�SR�SLHUZV]\P�V\JQDOH�]DN��FHQLD�
���PLQXW�SR�GUXJLP�V\JQDOH�]DN��FHQLD�
���PLQXW�SR�WU]HFLP�V\JQDOH�]DN��FHQLD�
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Power on

Motor on

Ground failure

Motor temperature
Reset

/DPSND�Ù0RWRU�RQµ��SUDFD�VLOQLND��
PLJD��MH OL�XVWDZLRQH�]RVWD�R�
RS��QLHQLH�Z�¢F]DQLD��QS��Ù0LQ��VWDUW�
F\FOH�WLPHµ��PLQ��F]DV�F\NOX�]D���Z\���
]D����6LOQLN�UXV]D�SR�XS�\ZLH�
XVWDZLRQHJR�F]DVX�RS��QLHQLD�
3U]\�Z�¢F]DQLX�EH]SR UHGQLR�SR�
VNDVRZDQLX�V\JQD�X�]DN��FHQLD�
ODPSND�Ù0RWRU�RQµ��SUDFD�VLOQLND��
PLJD���VHN��D��GR�]DNR°F]HQLD�
RSHUDFML�SRPLDUX�VWDQX�L]RODFML�

7
0
�
�
��
�
�
�
��
�
�
�

Power on

Motor on

Ground failure

Motor temperature
Reset

RADA
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Power on

Motor on

Ground failure

Motor temperature
Reset
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-H OL�Z\VW¢SL¢�GDOV]H�]DN��FHQLD��WR�VLOQLN�
SR]RVWDMH�Z\�¢F]RQ\�D��GR�FKZLOL�U}F]QHJR�
VNDVRZDQLD�V\JQD�X�]DN��FHQLD�SU]\FLVNLHP�5HVHW�
QD�&8���
3U]\�QDFL QL}FLX�SU]\FLVNX�5HVHW�LQLFMRZDQ\�MHVW�
SRPLDU�VWDQX�L]RODFML��WUZDM¢F\���VHNXQG��:�W\P�
F]DVLH�VLOQLN�SR]RVWDMH�Z\�¢F]RQ\��/DPSND�
0RWRU�RQ��SUDFD�VLOQLND��PLJD��ZVND]XM¢F���H�
VLOQLN�L�&8���V¢�Z�VWDQLH�RF]HNLZDQLD�

����)XQNFMH�V\JQDOL]DF\MQH

������8VWHUND�PDV\��*URXQG�IDLOXUH�
6WDQ�L]RODFML�VLOQLND�Z]JO}GHP�]LHPL�PLHU]RQ\�MHVW�
W\ONR�SU]\�Z\�¢F]RQ\P�VLOQLNX�
&8���MHVW�XVWDZLRQ\�IDEU\F]QLH�QD�ZDUWR Î�
PLQLPDOQ¢�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�MHVW�QL�V]D�RG�ZDUWR FL�
JUDQLF]QHM��WR�Z�¢F]HQLH�VLOQLND�MHVW�QLHPR�OLZH��
/DPSND�*URXQG�IDLOXUH��XVWHUND�PDV\��SDOL�VL}�
FL¢JOH���SDWU]�U\V�����
5\V����

2SRUQR Î�L]RODFML�]DOH�\�RG�VWDQX�L]RODFML�VLOQLND��
NDEOD�L�]�¢F]D�NDEORZHJR�
0R�OLZH�SU]\F]\Q\�]DN��FH°�

]D�QLVND�RSRUQR Î�L]RODFML�
� Z�VLOQLNX��
� Z�NDEOX�OXE�]�¢F]X�NDEORZ\P��

8VXZDQLH�]DN��FHQLD�
SU]HSURZDG]LÎ�SU]HJO¢G�L�NRQVHUZDFM}�
Z\PLHQLÎ�VLOQLN�
Z\PLHQLÎ�NDEHO�OXE�]�¢F]H�NDEORZH��

������7HPSHUDWXUD�VLOQLND
�0RWRU�WHPSHUDWXUH�

7HPSHUDWXUD�VLOQLND�NRQWURORZDQD�MHVW�SRGF]DV�
SUDF\�Z�VSRV�E�FL¢J�\�
&8���MHVW�XVWDZLRQ\�IDEU\F]QLH�QD�ZDUWR Î�
PDNV\PDOQ¢�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�WHPSHUDWXU\�MHVW�Z\�V]D�
RG�ZDUWR FL�JUDQLF]QHM��WR�Z�¢F]HQLH�VLOQLND�MHVW�
QLHPR�OLZH��/DPSND�0RWRU�WHPSHUDWXUH�
�WHPSHUDWXUD�VLOQLND��SDOL�VL}�FL¢JOH���SDWU]�U\V�����

5\V����

'R�SRPLDUX�WHPSHUDWXU\�QLH�V¢�SRWU]HEQH��DGQH�
GRGDWNRZH�NDEOH��JG\��V\JQD��SU]HV\�DQ\�MHVW�GR�
&8���SRSU]H]�NDEHO�VLOQLND�
:\VRND�WHPSHUDWXUD�URERF]D�VLOQLND�V\JQDOL]XMH�
NRQLHF]QR Î�SU]HJO¢GX�LQVWDODFML�
0R�OLZH�SU]\F]\Q\�]DN��FH°�

SU]HFL¢�HQLH�
F]}VWH�Z�¢F]DQLH�L�Z\�¢F]DQLH�
SUDFD�SRPS\�QD�]DPNQL}W\�]DZ�U�OXE�
]DPDU]QL}W¢�UXU}�W�RF]Q¢�
QLHGRVWDWHF]QD�SU}GNR Î�RS�\ZX�VLOQLND�
SRPSRZDQLH�]E\W�FLHS�HM�ZRG\�
RVDG\�QD�VLOQLNX�
QDGPLHUQH�QDSL}FLH�
VSDGHN�QDSL}FLD�
DV\PHWULD�SU¢GX�
VXFKRELHJ�

8VXZDQLH�]DN��FHQLD�
SU]HFL¢�HQLH�
� ]PQLHMV]\Î�Z\GDMQR Î�OXE�OLF]E}�ZLUQLN�Z�
SRPS\��

� ]DVWRVRZDÎ�ZL}NV]\�VLOQLN��HZ��Z�Z\NRQDQLX�
SU]HP\V�RZ\P�

F]}VWH�Z�¢F]DQLH�L�Z\�¢F]DQLH�
� VSUDZG]LÎ�V]F]HOQR Î�]ELRUQLND��MH OL�MHVW�
]DLQVWDORZDQ\��

� ]DVWRVRZDÎ�ZL}NV]\�]ELRUQLN�
]DPDU]QL}WD�UXUD�W�RF]QD�
� Z�UXU]H�W�RF]QHM�]DLQVWDORZDÎ�NDEHO�JU]HMQ\�]�
WHUPRVWDWHP�

QLHGRVWDWHF]QH�FK�RG]HQLH�
� XVXQ¢Î�RVDG\�]�VLOQLND�
� ]DVWRVRZDÎ�S�DV]F]�VVDZQ\�
]�D�MDNR Î�VLHFL�]DVLODM¢FHM�
� XVWDELOL]RZDÎ�QDSL}FLH�]DVLODM¢FH�
� ]DVWRVRZDÎ�NDEOH�R�ZL}NV]\P�SU]HNURMX�
� ]DVWRVRZDÎ�OHSV]H�NDEOH�
VXFKRELHJ�
� ]DLQVWDORZDÎ�SRPS}�QD�ZL}NV]HM�J�}ERNR FL�
� ]PQLHMV]\Î�Z\GDMQR Î�

5H]XOWDWHP�WDNLHJR�E�}GX�PR�H�E\Î�]DWU]\PDQLH�
VLOQLND��/DPSND�0RWRU�WHPSHUDWXUH��WHPSHUDWXUD�
VLOQLND��SDOL�VL}�FL¢JOH�
6SRV�E�XVXQL}FLD��:\�¢F]\Î�IXQNFM}�SRPLDUX�
WHPSHUDWXU\�VLOQLND�SU]\�SRPRF\�SLORWD�5����
OXE�VNRQWDNWRZDÎ�VL}�]�ILUP¢�*581')26�

3U]HZRG\�VLOQLND�L�]DFLVN����
SR]RVWDM¢�SRG�QDSL}FLHP�]DU�ZQR�
SU]\�VLOQLNX�Z�¢F]RQ\P��MDN�L�
Z\�¢F]RQ\P�
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Power on

Motor on

Ground failure

Motor temperature
Reset

6\JQD�\�R�Z\VRNLHM�F]}VWRWOLZR FL�
SRFKRG]¢FH�]�VSU]}WX�
HOHNWU\F]QHJR��VLOQLN�Z�3/&V��
SU]HWZRUQLF�F]}VWRWOLZR FL�LWS��
]QDMGXM¢F\FK�VL}�EOLVNR�&8���PRJ¢�
E\Î�SU]H]�QLHJR�RGELHUDQH�
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Power on

Motor on

Ground failure

Motor temperature
Reset

RADA



��

������6XFKRELHJ��'U\�UXQQLQJ�
2FKURQD�SU]HG�VXFKRELHJLHP�MHVW�VSHFMDOQ¢�
IXQNFM¢�SU]\�NRQWURORZDQLX�LQVWDODFML�SRPSRZ\FK�
6XFKRELHJ�SRZRGXMH�]PQLHMV]HQLH�REFL¢�HQLD�
VLOQLND��
'ODWHJR�V\JQDOL]DFMD�VXFKRELHJX�QDVW}SXMH��MH OL�
SU¢G�SRELHUDQ\�SU]H]�VLOQLN�MHVW�QL�V]\�RG�����
SU¢GX�XVWDZLRQHJR��
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�MHVW�]E\W�QLVND��WR�VLOQLN�
]RVWDMH�Z\�¢F]RQ\��
/DPSND�'U\�UXQQLQJ��VXFKRELHJ��PLJD���SDWU]�U\V��
���
5\V����

6XFKRELHJ�PR�H�VSRZRGRZDÎ�XV]NRG]HQLH�
SRPS\�OXE�VLOQLND��SRQLHZD��ZV]\VWNLH��R�\VND��
HOHPHQW\�JXPRZH�LWS��VPDURZDQH�V¢�W�RF]RQ¢�
FLHF]¢�
)XQNFMD�RFKURQ\�SU]HG�VXFKRELHJLHP�&8���
HOLPLQXMH�NRQLHF]QR Î�ZV]HONLFK�LQQ\FK�
]DEH]SLHF]H°�SU]HG�VXFKRELHJLHP��=E}GQH�V¢�
U�ZQLH��ZV]HONLH�GRGDWNRZH�NDEOH�GR�VLOQLND�
:�LQVWDODFMDFK�SRPS�J�}ELQRZ\FK�
NRQZHQFMRQDOQH�V\VWHP\�RFKURQ\�SU]HG�
VXFKRELHJLHP�E\ZDM¢�F]}VWR�QLHVWDELOQH��QS��]H�
Z]JO}GX�QD�RVDG\�LWS���FR�R]QDF]D���H�
]DEH]SLHF]HQLD�WDNLH�PRJ¢�E\Î�QLHVNXWHF]QH�
0R�OLZH�SU]\F]\Q\�]DN��FH°�

Z\GDMQR Î�SRPS\�MHVW�ZL}NV]D�RG�Z\GDMQR FL�
VWXGQL�
UXUD�W�RF]QD�F]} FLRZR�OXE�FD�NRZLFLH�]DWNDQD�
]DQLHF]\V]F]HQLDPL�
]E\W�PD�D�SRPSD�OXE�]DWNDQLH�SRPS\�Z]JO��
ILOWUD�VWXGQL�
QLHSUDZLG�RZ\�NLHUXQHN�REURW�Z�
Z\VRNR Î�SRGQRV]HQLD�]E\W�GX�D�GOD�
]DVWRVRZDQHM�SRPS\�
]X�\FLH�HOHPHQW�Z�SRPS\�
G�XJRWUZD�D�VXV]D�

8VXZDQLH�]DN��FHQLD�
]UHGXNRZDÎ�Z\GDMQR Î�SRPS\�
]DVWRVRZDÎ�PQLHMV]¢�SRPS}�
VSUDZG]LÎ�Z]JO��Z\PLHQLÎ�SRPS}�
]DLQVWDORZDÎ�SRPS}�J�}ELHM�Z�VWXGQL�
]PLHQLÎ�NLHUXQHN�REURW�Z�

2EQL�DQLH�SR]LRPX�ZRG\�JUXQWRZHM�
&8���G\VSRQXMH�VSHFMDOQ¢�IXQNFM¢��
Z\NRU]\VW\ZDQ¢�Z�LQVWDODFMDFK�GR�REQL�DQLD�
SR]LRPX�ZRG\�JUXQWRZHM�
)XQNFM}�W}�L�MHM�SDUDPHWU\�VWHUXM¢FH�PR�QD�
XVWDZLÎ�SLORWHP�5����
3DWU]�U�ZQLH��XVW}S�Ù2EQL�DQLH�SR]LRPX�ZRG\�
JUXQWRZHMµ�Z�SXQNFLH�������0HQX�,167$/$&-$�

������3U]HFL¢�HQLH��2YHUORDG�
0LHU]RQ\�MHVW�SRE�U�SU¢GX�Z�WU]HFK�ID]DFK��
REOLF]DQD�ZDUWR Î�SU]HFL}WQD�QDW}�HQLD�SU¢GX�L�
SRU�ZQ\ZDQD�]�ZDUWR FL¢�XVWDZLRQ¢�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�MHVW�Z\�V]D�RG�ZDUWR FL�
JUDQLF]QHM��WR�VLOQLN�]RVWDMH�Z\�¢F]RQ\��
/DPSND�2YHUORDG��SU]HFL¢�HQLH��SDOL�VL}�FL¢JOH���
SDWU]�U\V�����
&8���PD�IDEU\F]QLH�QDVWDZLRQ\�F]DV�UHDNFML�GOD�
V\JQDOL]DFML�]DN��FH°��3DWU]�SXQNW����'DQH�
WHFKQLF]QH�
5\V����

0R�OLZH�SU]\F]\Q\�]DN��FH°�
]DEORNRZDQLH�SRPS\�OXE�VLOQLND�
QLHSUDZLG�RZ\�GRE�U�VLOQLND�OXE�SRPS\�
]X�\FLH��R�\VN�
XV]NRG]HQLH�NDEOD�VLOQLND�
]DN��FHQLD�VLHFL�]DVLODM¢FHM�

8VXZDQLH�]DN��FHQLD�
]UHGXNRZDÎ�REFL¢�HQLH�VLOQLND�SU]H]�
]PQLHMV]HQLH�Z\GDMQR FL�OXE�OLF]E\�ZLUQLN�Z�
SRPS\�
]RSW\PDOL]RZDÎ�ZDUXQNL�]DVLODQLD��W]Q��
SU]\�¢F]H��NDEOH�LWS����HZHQWXDOQLH�
VNRQVXOWRZDÎ�VL}�]�]DN�DGHP�HQHUJHW\F]Q\P�
VSUDZG]LÎ�L�RF]\ FLÎ�SRPS}�L�VLOQLN�

������6SDGHN�QDSL}FLD��8QGHUYROWDJH�
3RGF]DV�SUDF\�VWDOH�NRQWURORZDQH�MHVW�QDSL}FLH�
]DVLODQLD�
&8���MHVW�XVWDZLRQ\�IDEU\F]QLH�QD�ZDUWR Î�
PLQLPDOQ¢�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�MHVW�Z\�V]D�RG�ZDUWR FL�
XVWDZLRQHM��WR�UHDNFMD�]DOH�\�RG�WHJR��F]\�
PLHU]RQD�MHVW�WHPSHUDWXUD�VLOQLND�
-H OL�&8���RGELHUD�V\JQD��SRPLDURZ\�
WHPSHUDWXU\��WR�QDSL}FLH�QLH�MHVW�NRQWURORZDQH��
DOH�VLOQLN�SUDFXMH�QDGDO��
1D�SUDF}�VLOQLND�L�W\P�VDP\P�LQVWDODFML�SRPSRZHM�
ZS�\ZDM¢�ZL}F�W\ONR�WDNLH�ZDKDQLD�QDSL}FLD��NW�UH�
V¢�NU\W\F]QH�GOD�WUZD�R FL�VLOQLND�

Phase sequence

Power on

Motor on

Ground failure

Motor temperature

Current unbalance

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)
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Phase sequence

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)Power on

Motor on

Ground failure

Motor temperature

Current unbalance
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-H OL�EUDN�MHVW�V\JQD�X�WHPSHUDWXU\��WR�SU]\�
QDGPLHUQ\P�VSDGNX�QDSL}FLD�VLOQLN�]RVWDMH�
Z\�¢F]RQ\��
/DPSND�8QGHUYROWDJH��QDSL}FLH�]D�QLVNLH��SDOL�VL}�
FL¢JOH���SDWU]�U\V�����
5\V����

=DOHW\�
1DSL}FLH�]DVLODQLD�MHVW�ZD�Q\P�SDUDPHWUHP�
LQVWDODFML��.RQWURORZDQLH�QDSL}FLD�]DVLODQLD�
SU]\F]\QLÎ�VL}�PR�H�GR�SRSUDZ\�ZDUXQN�Z�
HNVSORDWDFML�
0R�OLZH�SU]\F]\Q\�]DN��FH°�

]E\W�V�DED�VLHÎ�
]E\W�PD�H�SU]HNURMH�NDEOL�

8VXZDQLH�]DN��FH°�
V�DED�VLHÎ�]DVLODM¢FD�SRZRGXMH�GX�H�VSDGNL�
QDSL}FLD�
� VNRQVXOWRZDÎ�VL}�]�]DN�DGHP�HQHUJHW\F]Q\P
� MH OL�QDSL}FLH�MHVW�VWDOH�]D�QLVNLH��DOH�VWDELOQH��
WR�PR�QD�]DLQVWDORZDÎ�VLOQLN�]�Z\�V]\P�
QDSL}FLHP�]QDPLRQRZ\P�

ZDG\�NDEOL�
� Z\PLHQLÎ�NDEHO�QD�ZL}NV]\�
� MH OL�NDEHO�MHVW�QDUD�RQ\�QD�EH]SR UHGQLH�
QDV�RQHF]QLHQLH��WR�PR�H�WR�E\Î�SRZRGHP�
]DN��FHQLD�

������=D�Z\VRNLH�QDSL}FLH��2YHUYROWDJH�
3RGF]DV�SUDF\�VWDOH�NRQWURORZDQH�MHVW�QDSL}FLH�
]DVLODQLD�
&8���PLHU]\�QDSL}FLD�VLHFLRZH�8/��8/���8/��8/���
8/��8/��L�Z\OLF]D�]�QLFK�ZDUWR Î�SU]HFL}WQ¢�
&8���MHVW�XVWDZLRQ\�IDEU\F]QLH�QD�ZDUWR Î�
PDNV\PDOQ¢�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�ZDUWR Î�]PLHU]RQD�MHVW�Z\�V]D�RG�ZDUWR FL�
XVWDZLRQHM��WR�UHDNFMD�]DOH�\�RG�WHJR��F]\�
PLHU]RQD�MHVW�WHPSHUDWXUD�VLOQLND�
-H OL�&8���RGELHUD�V\JQD��SRPLDURZ\�
WHPSHUDWXU\��WR�QDSL}FLH�QLH�MHVW�NRQWURORZDQH��
DOH�VLOQLN�SUDFXMH�QDGDO��
1D�SUDF}�VLOQLND�L�W\P�VDP\P�LQVWDODFML�SRPSRZHM�
ZS�\ZDM¢�ZL}F�W\ONR�WDNLH�ZDKDQLD�QDSL}FLD��NW�UH�
V¢�NU\W\F]QH�GOD�WUZD�R FL�VLOQLND�
-H OL�EUDN�MHVW�V\JQD�X�WHPSHUDWXU\��WR�SU]\�
QDGPLHUQ\P�QDSL}FLX�VLOQLN�]RVWDMH�Z\�¢F]RQ\��
/DPSND�2YHUYROWDJH��QDSL}FLH�]D�Z\VRNLH��SDOL�
VL}�FL¢JOH���SDWU]�U\V�����

5\V����

8VXZDQLH�]DN��FH°�
VNRQVXOWRZDÎ�VL}�]�]DN�DGHP�HQHUJHW\F]Q\P�
]DLQVWDORZDÎ�ORNDOQ\�WUDQVIRUPDWRU�HZHQWXDOQLH�
]�UHJXODFM¢�
MH OL�QDSL}FLH�MHVW�VWDOH�]D�Z\VRNLH��WR�PR�QD�
]DLQVWDORZDÎ�VLOQLN�]�Z\�V]\P�QDSL}FLHP�
]QDPLRQRZ\P�

������$V\PHWULD�SU¢GX�
�&XUUHQW�XQEDODQFH�

&8���NRQWUROXMH��F]\�SRE�U�SU¢GX�MHVW�MHGQDNRZ\�
ZH�ZV]\VWNLFK�ID]DFK�
8VWDZLRQD�IDEU\F]QLH�ZDUWR Î��JUDQLFD�
Z\�¢F]DQLD����SDWU]�SXQNW����'DQH�WHFKQLF]QH�
-H OL�]PLHU]RQD�DV\PHWULD�SU¢GX�MHVW�ZL}NV]D�RG�
ZDUWR FL�XVWDZLRQHM��WR�ODPSND�&XUUHQW�
XQEDODQFH��DV\PHWULD�SU¢GX��SDOL�VL}�FL¢JOH���
SDWU]�U\V�����
5\V����

3URFHQWRZD�ZDUWR Î�>�@�DV\PHWULL�SU¢GX�
REOLF]DQD�MHVW�]�QDVW}SXM¢F\FK�Z]RU�Z�

,ID]�PD[�� QDMZ\�V]\�SU¢G�ID]RZ\�
, U�� ZDUWR Î�SU]HFL}WQD�,/���,/���,/���
,ID]�PLQ�� QDMQL�V]\�SU¢G�ID]RZ\�
:DUWR Î�QDMZL}NV]D�MHVW�PLDU¢�DV\PHWULL�
=DOHW\�
.RQWUROD�DV\PHWULL�SU¢GX�SU]\F]\QLD�VL}�GR�OHSV]HM�
RFKURQ\�VLOQLND�SU]HG�SU]HFL¢�HQLHP��SRQLHZD��
DV\PHWULD�SU¢GX�]ZL}NV]D�VWUDW\�Z�VLOQLNX�
0R�OLZH�SU]\F]\Q\�

SRF]¢WNRZD�ID]D�XV]NRG]HQLD�VLOQLND�
SRF]¢WHN�GHJUDGDFML�L]RODFML�X]ZRMH°�
U��QH�QDSL}FLD�ID]RZH�
U��QH�SDUDPHWU\�SRV]F]HJ�OQ\FK�X]ZRMH°�

8VXZDQLH�]DN��FH°�
VNRPSHQVRZDÎ�U��QLFH�Z�QDSL}FLX�]DVLODQLD�
GRSDVRZDÎ�LPSHGDQFM}�GR�VLHFL�]DVLODM¢FHM�
VSUDZG]LÎ�SRPS}���VLOQLN�
VSUDZG]LÎ�NDEHO�VLOQLND�L�]�¢F]H�NDEOD�

Power on

Motor on

Ground failure

Motor temperature

Current unbalance

Phase sequence

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)
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Power on

Motor on

Ground failure

Motor temperature Phase sequence

Current unbalance

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)
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Power on

Motor on

Ground failure

Motor temperature

Current unbalance

Phase sequence

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)

7
0
�
�
��
�
�
�
��
�
�
�

,�>�@
,ID]�PD[ , U–( )

, U

����������������������������� 
 �[�����>�@ 

,�>�@
, U ,ID]�PLQ–( )

, U

��������������������������� 
 �[�����>�@ 



��

������.ROHMQR Î�ID]��3KDVH�VHTXHQFH�
,QVWDODFM}�QDOH�\�Z\NRQDÎ�WDN��DE\�NROHMQR Î�ID]��
D�W\P�VDP\P�L�NLHUXQHN�REURW�Z��E\�\�
SUDZLG�RZH�
&8���NRQWUROXMH��F]\�QLH�QDVW¢SL�\�]PLDQ\�
NROHMQR FL�ID]�
-H OL�]PLHQL�VL}�NROHMQR Î�ID]��WR�ODPSND�3KDVH�
VHTXHQFH��NROHMQR Î�ID]��SDOL�VL}�FL¢JOH���SDWU]�
U\V�����
5\V����

3U]\F]\QD�]DN��FH°�
QLHSUDZLG�RZD�NROHMQR Î�ID]�

8VXQL}FLH�]DN��FH°�
]DPLHQLÎ�GZLH�ID]\�

���&8���]�SLORWHP�5���
5}F]Q\�SLORW�REV�XJRZR�GLDJQRVW\F]Q\�5����
V�X�\�GR�EH]SU]HZRGRZHM�NRPXQLNDFML�Z�
SRGF]HUZLHQL�]�&8���

5\V����

5����XPR�OLZLD�UHDOL]DFM}�U��Q\FK�QDVWDZ�L�
ZVND]D°�VWDWXVX�GOD�&8���
3RGF]DV�NRPXQLNDFML�PL}G]\�5����D�&8���PLJD�
ODPSND�0RWRU�WHPSHUDWXUH��WHPSHUDWXUD�VLOQLND��
.RU]\VWDQLH�]�5����RSLVDQH�MHVW�V]F]HJ��RZR�Z�
MHJR�LQVWUXNFML�REV�XJL�

����0HQX�SLORWD�5���
���2*�/1(
3DWU]�LQVWUXNFMD�REV�XJL�5����
���35$&$

ZVND]\ZDQLH�NRPXQLNDW�Z�RVWU]HJDM¢F\FK�L�
Z\�¢F]DM¢F\FK�
ZVND]\ZDQLH�DXWRPDW\F]QLH�NDVRZDQ\FK�
NRPXQLNDW�Z�]DN��FH°�
PR�OLZR Î�]D�¢F]DQLD�L�Z\�¢F]DQLD�

���67$786�
:VND]\ZDQLH�

WHPSHUDWXU\�VLOQLND�
ZDUWR FL�SU¢GX�L�QDSL}FLD�
SU]HFL}WQHJR�QDSL}FLD�VLHFL�
SU]HFL}WQHJR�SRERUX�SU¢GX�Z�WU]HFK�ID]DFK�
DNWXDOQHM�DV\PHWULL�SU¢GX�
DNWXDOQHJR�VWDQX�L]RODFML�Z]JO}GHP�]LHPL�
NROHMQR FL�ID]�L�F]}VWRWOLZR FL�
DNWXDOQHJR�SRERUX�PRF\�L��¢F]QHJR�]X�\FLD�
HQHUJLL�
�¢F]QHM�OLF]E\�JRG]LQ�SUDF\�
ZDUWR FL�SRPLDURZHM�]�F]XMQLND�]HZQ}WU]QHJR�
]X�\FLD�PRF\�QD�P��SU]HW�RF]RQHM�ZRG\�

5����]DSHZQLD�SRQDGWR�PR�OLZR Î�XVWDZLDQLD�
V]HUHJX�SDUDPHWU�Z�
���*5$1,&(
:VND]\ZDQLH�L�XVWDZLDQLH�

WHPSHUDWXU\�VLOQLND�
SRERUX�SU¢GX�
ZDKD°�QDSL}FLD�
VWDQX�L]RODFML�
DV\PHWULL�SU¢GX�
F]XMQLND�]HZQ}WU]QHJR�

���,167$/$&-$
8VWDZLDQLH�

NDVRZDQLH�]DN��FH°�DXWRPDW\F]QLH�OXE�U}F]QLH�
F]DV�UHDNFML�SU]\�V\JQDOL]DFML�]DN��FH°�
F]DV�UR]UXFKX�JZLD]GD�WU�MN¢W�OXE�SU]H]�
WUDQVIRUPDWRU�UR]UXFKRZ\�
RS��QLHQLH�SLHUZV]HJR�Z�¢F]HQLD��QS��SR�
]DQLNX�QDSL}FLD�
PLQLPDOQ\�F]DV�F\NOX�]D���Z\���]D���
=$Ê�:<Ê�GOD�IXQNFML�REQL�DQLD�SR]LRPX�ZRG\�
JUXQWRZHM�
F]DV\�35$&$�35=(5:$�GOD�IXQNFML�REQL�DQLD�
SR]LRPX�ZRG\�JUXQWRZHM�
HOHNWURQLF]QH�DGUHV\�MHGQRVWHN�&8���
=$Ê�:<Ê�GOD�IXQNFML�SRPLDUX�PRF\�L�
WHPSHUDWXU\�
W\S�F]XMQLND�]HZQ}WU]QHJR�
ZDUWR Î�PDNV\PDOQD�F]XMQLND�]HZQ}WU]QHJR�
REQL�DQLH�SR]LRPX�ZRG\�JUXQWRZHM�SU]\�
]DVWRVRZDQLX�F]XMQLND�]HZQ}WU]QHJR�
=$Ê�:<Ê�F]XMQLND�]HZQ}WU]QHJR�]�
SU]HVXQL}FLHP�SXQNWX�]HURZHJR�

3RGF]DV�NRPXQLNDFML�PXVL�E\Î�
]DSHZQLRQ\�NRQWDNW�ZL]XDOQ\�
SRPL}G]\�5����D�&8�����SDWU]�U\V�����

Power on

Motor on

Ground failure

Motor temperature

Current unbalance

Phase sequence

Undervoltage (flashes) / Overvoltage (on)

Dry running (flashes) / Overload (on)
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����2EV�XJD�SLORWD�5���
3RQL�HM�RSLVDQR�Z�VNU�FLH�IXQNFMH�SU]\FLVN�Z�L�
ZVND]DQLD�SLORWD�5����
=PLDQD�PHQX
3U]\FLVNDPL�>�@�OXE�>!@�SU]HFKRG]L�VL}�]�MHGQHJR�
PHQX�GR�GUXJLHJR��8�GR�X�Z\ ZLHWODF]D�
ZVND]\ZDQH�MHVW�PHQX��Z�NW�U\P�VL}�DNWXDOQLH�
]QDMGXMHP\��6WU]D�NL�ZVND]XM¢�PR�OLZH�NLHUXQNL�
SU]HFKRG]HQLD�
5�ZQRF]HVQH�QDFL QL}FLH�W\FK�SU]\FLVN�Z�
Z\�¢F]D�5����
5\V����

3U]HZLMDQLH�WHNVWX
3U]\FLVNDPL�>∨@�OXE�>∧@�SU]HFKRG]L�VL}�]�MHGQHJR�
REUD]X�PHQX�GR�SRSU]HG]DM¢FHJR�OXE�
QDVW}SQHJR��1D�VNDOL�]�SUDZHM�VWURQ\�ZVND]\ZDQH�
MHVW�DNWXDOQH�SR�R�HQLH�Z�PHQX��6WU]D�NL�ZVND]XM¢�
PR�OLZH�NLHUXQNL�SU]HFKRG]HQLD�
:�QLHNW�U\FK�REUD]DFK�PHQX�SU]\FLVNL�>�@��>!@��>∨@�
L�>∧@�V�X�¢�WDN�H�GR�Z\ERZ�SROD�ZDUWR FL�
5\V����

3ROH�ZDUWR FL
3U]\FLVNDPL�>�@�L�>�@�]PLHQLD�VL}�ZDUWR FL�QD�
Z\ ZLHWODQ\P�REUD]LH��=PLHQLDÎ�PR�QD�W\ONR�
ZDUWR FL�Z\ ZLHWODQH�Z�SRODFK�REUDPRZDQ\FK��
:DUWR FL�DNWXDOQH�Z]JO��RVWDWQLR�SU]HV�DQH�
Z\ ZLHWODQH�V¢�MDNR�MDVQH�]QDNL�QD�FLHPQ\P�WOH�
5\V����

&LHPQH�]QDNL
:DUWR FL�]PLHQLRQH�Z\ ZLHWODQH�V¢�MDNR�FLHPQH�
]QDNL�QD�MDVQ\P�WOH��3R�SRWZLHUG]HQLX�QRZ\FK�
ZDUWR FL�SU]\FLVNLHP�>2.@�L�SU]HV�DQLX�LFK�GR�&8���
QDVW}SXMH�SU]H�¢F]HQLH�QD�MDVQH�]QDNL�
3U]HG�QDFL QL}FLHP�SU]\FLVNX�>2.@�PR�QD�MH�
MHV]F]H�DQXORZDÎ�SU]\FLVNDPL�>�@�OXE�>!@�
5\V����

3U]\FLVN�>2.@
SRWZLHUG]D�ZSURZDG]RQ¢�ZDUWR Î�OXE�IXQNFM}�
NDVXMH�NRPXQLNDW\�]DN��FH°�

.D�GRUD]RZH�QDFL QL}FLH�SU]\FLVNX�>2.@�Z�PHQX�
35$&$��67$786�L�,167$/$&-$�LQLFMXMH�
WUDQVPLVM}�GDQ\FK�PL}G]\�5����D�&8���
>EUDN�NRQWDNWX@
-H OL�QLH�XGD�R�VL}�QDZL¢]DÎ�NRQWDNWX�]�&8���WR�
SRQRZLHQLH�SU�E\�PR�QD�X]\VNDÎ�QDFLVNDM¢F�
SU]\FLVN�>2.@�
3ROH�VWDWXVX
5\V����

:�QLHNW�U\FK�REUD]DFK�PHQX�67$786�
SU]HGVWDZLDQD�MHVW�JUDILF]QLH�UHODFMD�ZDUWR FL�
U]HF]\ZLVWHM�GDQHM�IXQNFML�Z�VWRVXQNX�GR�
XVWDZLRQ\FK�JUDQLF�RVWU]HJDQLD�L�Z\�¢F]DQLD�
7DNLH�ZVND]DQLH�JUDILF]QH�SRMDZLD�VL}�Z�
QDVW}SXM¢F\FK�REUD]DFK�PHQX�67$786�

WHPSHUDWXUD�VLOQLND�
QDSL}FLH� UHGQLH�
SU¢G� UHGQL�
DV\PHWULD�SU¢GX�
VWDQ�L]RODFML�

����6WUXNWXUD�PHQX
0HQX�5����L�&8���SRG]LHORQH�MHVW�QD�SL}Î�
U�ZQROHJ�\FK�JUXS�]DZLHUDM¢F\FK�V]HUHJ�REUD]�Z�
ZVND]D°�
���2*�/1(
���35$&$
���67$786
���*5$1,&(
���,167$/$&-$
3U]HJO¢G�PHQX���SDWU]�U\V�����

JUDQLFD�RVWU]HJDQLD

JUDQLFD�Z\�TF]DQLD

ZDUWR Î�U]HF]\ZLVWD
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����:VND]DQLD�Z\ ZLHWODF]D
3RQL�HM�RSLVDQR�REUD]\�ZVND]D°�GOD�
SRV]F]HJ�OQ\FK�JUXS�PHQX�

������0HQX�2*�/1(
3DWU]�LQVWUXNFMD�REV�XJL�5����

������0HQX�35$&$
:�PHQX�W\P�PR�QD�Z\ZR�DÎ�W\S�L�OLF]E}�
NRPXQLNDW�Z�E�}GX��,VWQLHM¢�GZD�W\S\�
NRPXQLNDW�Z�E�}GX��W]Q��NRPXQLNDW\�RVWU]HJDM¢FH�
L�Z\�¢F]DM¢FH�
5����SR]ZDOD�XVWDZLÎ�&8���QD�DXWRPDW\F]QH�
NDVRZDQLH�NRPXQLNDW�Z�E�}G�Z��,OR Î�
NRPXQLNDW�Z�E�}GX�VNDVRZDQ\FK�Z�FL¢JX����
JRG]LQ�PR�QD�Z\ZR�DÎ�QD�Z\ ZLHWODF]X�5����
'UXJL�REUD]��Ù.RPHQG\µ��SR]ZDOD�Z�¢F]DÎ�L�
Z\�¢F]DÎ�VLOQLN�
2EUD]�����

2EUD]�WHQ�ZVND]XMH�W\S�NRPXQLNDWX�]DN��FH°��W]Q��
RVWU]H�HQLH��Z\�¢F]HQLH�OXE�NDVRZDQLH�
0R�OLZH�V¢�QDVW}SXM¢FH�SU]\F]\Q\�]DN��FH°�

8V]NRG]��L]RODFML��XV]NRG]HQLH�L]RODFML�
RSRUQR Î�L]RODFML�MHVW�QL�V]D�RG�XVWDZLRQHM�
ZDUWR FL�JUDQLF]QHM�
3U]HJU]DQLH
WHPSHUDWXUD�VLOQLND�MHVW�Z\�V]D�RG�XVWDZLRQHM�
ZDUWR FL�JUDQLF]QHM�

5H]XOWDWHP�WDNLHJR�E�}GX�PR�H�E\Î�
]DWU]\PDQLH�VLOQLND�
6SRV�E�XVXQL}FLD��:\�¢F]\Î�IXQNFM}�SRPLDUX�
WHPSHUDWXU\�VLOQLND�SU]\�SRPRF\�SLORWD�5����
OXE�VNRQWDNWRZDÎ�VL}�]�ILUP¢�*581')26�
6XFKRELHJ
SU¢G�VLOQLND�MHVW�QL�V]\�RG�XVWDZLRQHM�ZDUWR FL�
JUDQLF]QHM�
3U]HFL¢�HQLH
SU¢G�VLOQLND�MHVW�Z\�V]\�RG�XVWDZLRQHM�ZDUWR FL�
JUDQLF]QHM�

1DSL}FLH�]D�QLVNLH
QDSL}FLH�]DVLODM¢FH�VLOQLN�MHVW�QL�V]H�RG�
XVWDZLRQHM�ZDUWR FL�JUDQLF]QHM�
1DSL}FLH�]D�Z\VRNLH
QDSL}FLH�]DVLODM¢FH�VLOQLN�MHVW�Z\�V]H�RG�
XVWDZLRQHM�ZDUWR FL�JUDQLF]QHM�
$V\PHWULD
DV\PHWULD�SU¢GX�MHVW�ZL}NV]D�RG�XVWDZLRQHM�
ZDUWR FL�JUDQLF]QHM�
.ROHMQR Î�ID]
]PLHQLRQR�NROHMQR Î�ID]�Z�VWRVXQNX�GR�
XVWDORQHM�SU]\�PRQWD�X�
[[�NDVRZD°�DXWRPDW\F]Q\FK
Z�FL¢JX�RVWDWQLFK����JRG]LQ�&8���
DXWRPDW\F]QLH�NDVRZD�D�[[�NRPXQLNDW�Z�
]DN��FH°�
%UDN�]DN��FH°
&8���QLH�]DUHMHVWURZD�D��DGQ\FK�]DN��FH°�

-H OL�Z\VW¢SL�\�ZL}FHM�QL��WU]\�]DN��FHQLD�WHJR�
VDPHJR�W\SX��WR�]D�WHNVWHP�RVWDWQLHJR�
NRPXQLNDWX�]DN��FH°�Z\ ZLHWODQH�MHVW�Ù���µ�
1DFL QL}FLH�SU]\FLVNX�>2.@�SRZRGXMH�SU]HV�DQLH�
SU]H]�5����GR�&8���NRPHQG\�NDVRZDQLD�
NRPXQLNDW�Z�]DN��FH°��1DVW}SQH�QDFL QL}FLH�
SU]\FLVNX�>2.@�SRZRGXMH�QRUPDOQH�SU]HV�DQLH�
GDQ\FK�URERF]\FK�]�&8���GR�5����
3U]\�VWRVRZDQLX�ZHM FLD�GOD�F]XMQLND�
]HZQ}WU]QHJR�QD�&8����QD�Z\ ZLHWODF]X�SRMDZLÎ�
VL}�PRJ¢�MHV]F]H�QDVW}SXM¢FH�WHNVW\�

:\VRNL�V\JQ��&8��
ZDUWR Î�SRPLDURZD�MHVW�Z\�V]D�RG�QDVWDZLRQHM�
ZDUWR FL�JUDQLF]QHM�
1LVNL�V\JQ��&8��
ZDUWR Î�SRPLDURZD�MHVW�QL�V]D�RG�QDVWDZLRQHM�
ZDUWR FL�JUDQLF]QHM�

2EUD]�����

1D�W\P�REUD]LH�PR�QD�Z\EUDÎ�Ù=D��µ��Ù:\��µ�DOER�
Ù.DVXMµ��
.RPHQGD�Ù.DVXMµ�OLNZLGXMH�ZV]\VWNLH�NRPXQLNDW\�
RVWU]HJDM¢FH�L�Z\�¢F]DM¢FH�Z�&8���

6\JQD�\�R�Z\VRNLHM�F]}VWRWOLZR FL�
SRFKRG]¢FH�]�VSU]}WX�
HOHNWU\F]QHJR��VLOQLN�Z�3/&V��
SU]HWZRUQLF�F]}VWRWOLZR FL�LWS��
]QDMGXM¢F\FK�VL}�EOLVNR�&8���PRJ¢�
E\Î�SU]H]�QLHJR�RGELHUDQH�

RADA
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������0HQX�67$786
:�PHQX�W\P�Z\ ZLHWODQH�V¢�Z\�¢F]QLH�ZVND]DQLD�
VWDWXVX��W]Q��DNWXDOQH�GDQH�URERF]H��8VWDZLDQLH�
OXE�]PLDQ\�V¢�QLHPR�OLZH�
3R�QDZL¢]DQLX��¢F]QR FL�SRPL}G]\�5����D�&8���
QD�Z\ ZLHWODF]X�SRMDZLD�VL}�REUD]������3U]\�
NROHMQ\P�QDFLVNDQLX�SU]\FLVNX�>2.@�ZVND]\ZDQD�
ZDUWR Î�MHVW�QD�ELH�¢FR�DNWXDOL]RZDQD�
'RN�DGQR Î�SRPLDUX�SRGDQR�Z�SXQNFLH����'DQH�
WHFKQLF]QH�
2EUD]�����

1D�REUD]LH�W\P�ZVND]\ZDQD�MHVW�SRGF]DV�SUDF\�
VLOQLND�MHJR�WHPSHUDWXUD��
3U]\�EUDNX�V\JQD�X�SRPLDURZHJR�WHPSHUDWXU\��
QS��SU]\�Z\�¢F]RQ\P�VLOQLNX��QD�Z\ ZLHWODF]X�
SRMDZLD�VL}�Ù%UDN�V\JQD�Xµ�
)XQNFMD�SRPLDUX�WHPSHUDWXU\�VLOQLND�PR�H�E\Î�
Z\�¢F]RQD��REUD]�����Z�PHQX�,167$/$&-$���-H OL�
IXQNFMD�SRPLDUX�WHPSHUDWXU\�VLOQLND�MHVW�
Z\�¢F]RQD�QD�REUD]LH�E}G]LH�Z\ ZLHWODQH�Ù��µ�
2EUD]�����

2EUD]�WHQ�ZVND]XMH�ZDUWR FL�SU¢GX�L�QDSL}FLD�Z�
WU]HFK�ID]DFK�
2EUD]�����

2EUD]�WHQ�ZVND]XMH� UHGQLH�QDSL}FLH�]DVLODQLD�QD�
VLOQLNX��8 U���
&8���REOLF]D�MH�Z�VSRV�E�QDVW}SXM¢F\�

2EUD]�����

2EUD]�WHQ�ZVND]XMH� UHGQL�SRE�U�SU¢GX�Z�WU]HFK�
ID]DFK��, U��
&8���REOLF]D�JR�Z�VSRV�E�QDVW}SXM¢F\��

2EUD]�����

2EUD]�WHQ�ZVND]XMH�DNWXDOQ¢�DV\PHWUL}�SU¢GX�Z�
��
&8���REOLF]D�SURFHQWRZ¢�DV\PHWUL}�SU¢GX��,���Z�
VSRV�E�QDVW}SXM¢F\�

,ID]�PD[�� QDMZ\�V]\�SU¢G�ID]RZ\�
, U�� ZDUWR Î� UHGLQD�,/���,/���,/��
,ID]�PLQ�� QDMQL�V]\�SU¢G�ID]RZ\�
:DUWR Î�QDMZL}NV]D�MHVW�PLDU¢�DV\PHWULL�
,QIRUPDFMD�R�DV\PHWULL�SR]ZDOD�SRGM¢Î�G]LD�DQLD�
GOD�MHM�VNRPSHQVRZDQLD��]DQLP�MHV]F]H�VLOQLN�
XOHJQLH�XV]NRG]HQLX�
:�FHOX�]PQLHMV]HQLD�DV\PHWULL�SU¢GX�QDOH�\�
SR�¢F]\Î�ID]}�R�QDMZ\�V]\P�QDSL}FLX�QD�
X]ZRMHQLH�R�QDMPQLHMV]\P�SRERU]H�SU¢GX�
2GSRZLHGQL�SRGU}F]QLN��(QJHQHHULQJ�0DQXDO��
PR�QD�]DP�ZLÎ�Z�ILUPLH�*581')26�
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2EUD]�����

2EUD]�WHQ�SU]HGVWDZLD�VWDQ�L]RODFML�Z]JO}GHP�
]LHPL�
2SRUQR Î�L]RODFML�PLHU]RQD�MHVW�W\ONR�SU]\�
Z\�¢F]RQ\P�VLOQLNX�
2SRUQR Î�L]RODFML�MHVW�SDUDPHWUHP�EH]SR UHGQLR�
SRU�ZQ\ZDOQ\P��QLH]DOH�Q\P�RG�PRF\�
REOLF]HQLRZHM��QDSL}FLD�L�SU¢GX�VLOQLND�
3RQL�HM�SRGDQR�NLOND�W\SRZ\FK�]DNUHV�Z�ZDUWR FL�
RSRUQR FL�L]RODFML��:DUWR FL�WH�GRW\F]¢�VLOQLND�
SRGZRGQHJR�]�NDEOHP�

QRZ\�VLOQLN�Z�VWXGQL�
5L]R�!�����0�
VLOQLN�Z�VWXGQL��Z�GREU\P�VWDQLH�
5L]R� �����������0�
VLOQLN�XV]NRG]RQ\�EOLVNLP�XGHU]HQLHP�SLRUXQD�
OXE�XV]NRG]RQ\�NDEHO�
5L]R� ����������N�
6LOQLN�PR�H�GDOHM�SUDFRZDÎ�
XV]NRG]RQ\�VLOQLN��NDEHO�OXE�]�¢F]H�NDEORZH�
5L]R� ���������N�
6LOQLN�E}G]LH�MHV]F]H�SUDFRZD���DOH�QLH�
ZLDGRPR�MDN�G�XJR��
6SUDZG]LÎ�VLOQLN��NDEHO�L�]�¢F]H�NDEORZH��Z�
UD]LH�SRWU]HE\�Z\PLHQLÎ�VLOQLN�OXE�NDEHO�
VLOQLN��NDEHO�OXE�]�¢F]H�NDEORZH�QLHVSUDZQH�
5L]R������N�
:�WDNLP�SU]\SDGNX�VLOQLN�QLH�G]LD�D��
6SUDZG]LÎ�VLOQLN��NDEHO�L�]�¢F]H�NDEORZH��
Z\PLHQLÎ�XV]NRG]RQH�HOHPHQW\�

2EUD]�����

2EUD]�WHQ�SU]HGVWDZLD�DNWXDOQ¢�NROHMQR Î�ID]�L�
F]}VWRWOLZR Î�QDSL}FLD�]DVLODM¢FHJR�
-H OL�]PLHQL�VL}��QS��SU]\�SUDFDFK�VHUZLVRZ\FK��
NROHMQR Î�ID]�L�W\P�VDP\P�NLHUXQHN�REURW�Z��WR�
]RVWDQLH�]DV\JQDOL]RZDQH�]DN��FHQLH�

2EUD]�����

'DQH�PRF\�PR�QD�Z\ZR�DÎ�W\ONR�ZWHG\��MH OL�QD�
REUD]LH�����Z�PHQX�,167$/$&-$�XVWDZLRQR�GOD�
IXQNFML�Ù3RPLDU�PRF\µ�ZDUWR Î�Ù=D�µ��:VND]DQLH�
SRGDMH�DNWXDOQ\�SRE�U�PRF\�L��¢F]QH�]X�\FLH�
HQHUJLL�SU]H]�VLOQLN�RG�FKZLOL�]DLQVWDORZDQLD�
-H OL�GOD�IXQNFML�Ù3RPLDU�PRF\µ�XVWDZLRQR�
ZDUWR Î�Ù:\�µ��WR�Z�REX�SRODFK�ZDUWR FL�
ZVND]\ZDQH�E}G]LH�ÙÜ�Üµ�
3DWU]�U�ZQLH��RSLV�SRPLDUX�PRF\�Z�SXQNFLH�
������0HQX�,167$/$&-$��REUD]�����
2EOLF]HQLD�PRF\�RSDUWR�QD�QDVW}SXM¢F\FK�
SRPLDUDFK�L�Z]RUDFK��

��

��

��

6W¢G�Z\OLF]DQD�MHVW�PRF��3��ZJ�]DOH�QR FL�GOD�
SU¢GX�WU�MID]RZHJR�

'RN�DGQR Î�SRPLDUX�PRF\�MHVW�QL�V]D�QL��LQQ\FK�
SRPLDU�Z��]�XZDJL�QD�LOR Î�Z\NRU]\VW\ZDQ\FK�
ZLHONR FL�Z�REOLF]HQLRFK�
'RN�DGQR Î��³����
2EUD]�����

1D�W\P�REUD]LH�ZVND]\ZDQH�V¢�QDUDVWDM¢FR��QS��
RG�FKZLOL�]DLQVWDORZDQLD��JRG]LQ\�SUDF\�SRPS\��
&]DV�SUDF\�UHMHVWURZDQ\�MHVW�FL¢JOH��ZVND]DQLH�QD�
Z\ ZLHWODF]X�RG ZLH�DQH�MHVW�MHGQDN�FR�GZLH�
JRG]LQ\�
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2EUD]������

-H OL�QD�ZHM FLH�F]XMQLND�]HZQ}WU]QHJR�&8����W]Q��
]DFLVNL������L����SU]\�¢F]RQ\�MHVW�F]XMQLN�
SRPLDURZ\��WR�PLHU]RQD�SU]H]�QLHJR�ZDUWR Î�
U]HF]\ZLVWD�E}G]LH�Z\ ZLHWODQD�QD�W\P�REUD]LH��
3DWU]�U�ZQLH��SXQNW������=DFLVNL������L���
:DUXQNLHP�Z\ZR�DQLD�WHJR�ZVND]DQLD�MHVW�
Z\EUDQLH�W\SX�F]XMQLND�QD�REUD]LH������Z�PHQX�
,167$/$&-$�
2GSRZLHGQLR�GR�W\SX�F]XMQLND�PR�QD�Z\ZR�\ZDÎ�
QDVW}SXM¢FH�GDQH�

SU]HS�\ZRPLHU]��QDW}�HQLH�SU]HS�\ZX�P�P��K�
F]XMQLN�FL QLHQLD�SR]LRPX��FL QLHQLH�SR]LRP�Z�
P+�2�
���ZDUWR Î�SURFHQWRZ¢�ZDUWR FL�PDNV\PDOQHM�
�������

2EUD]������

2EUD]�WHQ�ZVND]XMH�DNWXDOQ\�SRE�U�PRF\�QD�P��
�N:�P���SRPSRZDQHM�FLHFU\�
:DUXQNLHP�Z\ZR�DQLD�WHJR�ZVND]DQLD�MHVW�
XVWDZLHQLH�ZDUWR FL�Ù=D�µ�GOD�IXQNFML�Ù3RPLDU�
PRF\µ�L�IXQNFML�Ù3U]HS�\Zµ�QD�REUD]LH�����Z�PHQX�
,167$/$&-$�

3UDZLG�RZH�ZVND]DQLH�Z\PDJD�Z�D FLZHJR�
]DPRQWRZDQLD�SU]HWZRUQLND�V\JQD��Z���SDWU]�U\V��
��

������0HQX�*5$1,&(
:�PHQX�W\P�ZVND]\ZDQH�V¢�XVWDZLRQH�JUDQLFH�
RVWU]HJDQLD�L�Z\�¢F]DQLD��:VND]\ZDQH�ZDUWR FL�
PR�QD�]PLHQLDÎ�
*UDQLFH�Z\�¢F]DQLD�QDOH�\�XVWDZLÎ�]JRGQLH�]H�
ZVND]DQLDPL�SURGXFHQWD�VLOQLND�
*UDQLFH�RVWU]HJDQLD�PXV]¢�E\Î�QL�V]H�RG�JUDQLF�
Z\�¢F]DQLD�
3U]HNURF]HQLH�ZDUWR FL�JUDQLF\�RVWU]HJDQLD�
XDNW\ZQLD�SU]HND�QLN�V\JQDOL]DFML�]DN��FH°��DOH�
QLH�Z\�¢F]D�VLOQLND�
2EUD]�����

1D�REUD]LH�W\P�PR�QD�XVWDZLÎ�JUDQLFH�
RVWU]HJDQLD�L�Z\�¢F]DQLD�GOD�WHPSHUDWXU\�VLOQLND��
2EUD]�����

0R�OLZH�MHVW�XVWDZLHQLH�JUDQLF\�Z\�¢F]DQLD�
]DU�ZQR�GOD�J�UQHM��MDN�L�GOD�GROQHM�ZDUWR FL�
SU¢GX�
*UDQLFH�SU¢GX�XVWDZLD�VL}�QDVW}SXM¢FR�
D��XVWDZLÎ�JUDQLF}�GOD�SU]HFL¢�HQLD�
E��XVWDZLÎ�JUDQLF}�GOD�QLHGRFL¢�HQLD�
F��VSUDZG]LÎ�JUDQLFH�RVWU]HJDQLD�

*UDQLFH�Z\�¢F]DQLD�QDOH�\�XVWDZLÎ�]JRGQLH�]H�
ZVND]DQLDPL�SURGXFHQWD�VLOQLND��
2EUD]�����

1D�REUD]LH�W\P�PR�OLZH�MHVW�XVWDZLHQLH�JUDQLF\�
RVWU]HJDQLD�]DU�ZQR�GOD�J�UQHM��MDN�L�GOD�GROQHM�
ZDUWR FL�SU¢GX�

-H OL�QLH�Z\EUDQR��DGQHJR�W\SX�
F]XMQLND��WR�ZVND]\ZDQH�MHVW�ÙÜ�Üµ�

-H OL�IXQNFMD�Ù3RPLDU�PRF\µ���Ù=D�µ�
L�Ù3U]HS�\Zµ�QLH�]RVWD�D�Z\EUDQD��WR�
ZVND]\ZDQH�MHVW�ÙÜ�Üµ�

RADA

RADA

3R�SLHUZV]HM�]PLDQLH�JUDQLF\�
QLHGRFL¢�HQLD�XVWDZLRQD�IDEU\F]QLH�
JUDQLFD�����SU]HVWDMH�E\Î�DNW\ZQD�

RADA



��

2EUD]�����

'X�H�ZDKDQLD�QDSL}FLD�QLHNRU]\VWQLH�ZS�\ZDM¢�QD�
WUZD�R Î�VLOQLND��
0R�OLZH�MHVW�XVWDZLHQLH�JUDQLF\�Z\�¢F]DQLD�L�
RVWU]HJDQLD�]DU�ZQR�GOD�J�UQHM��MDN�L�GOD�GROQHM�
ZDUWR FL�QDSL}FLD�

*UDQLFH�Z\�¢F]DQLD�QDOH�\�XVWDZLÎ�]JRGQLH�]H�
ZVND]DQLDPL�SURGXFHQWD�VLOQLND�
2EUD]�����

1D�REUD]LH�W\P�PR�QD�XVWDZLÎ�JUDQLFH�
RVWU]HJDQLD�L�Z\�¢F]DQLD�GOD�VWDQX�L]RODFML�VLOQLND��
NDEOD�L�]�¢F]D�NDEOD�
*UDQLF}�RVWU]HJDQLD�PR�QD�XVWDZLÎ�WDN��DE\�
SU]\SRPLQD�D�R�NRQLHF]QR FL�SU]HSURZDG]HQLD�
NRQVHUZDFML�
*UDQLFH�Z\�¢F]DQLD�QDOH�\�XVWDZLÎ�]JRGQLH�]H�
ZVND]DQLDPL�SURGXFHQWD�VLOQLND�
2EUD]�����

1D�REUD]LH�W\P�PR�QD�XVWDZLÎ�JUDQLFH�
RVWU]HJDQLD�L�Z\�¢F]DQLD�GOD�VWDQX�DV\PHWULL�
SU¢GX�
*UDQLFH�Z\�¢F]DQLD�QDOH�\�XVWDZLÎ�]JRGQLH�]H�
ZVND]DQLDPL�SURGXFHQWD�VLOQLND�
2EUD]�����

-H OL�QD�]DFLVNL������L���&8���SU]\�¢F]RQ\�MHVW�
F]XMQLN�]HZQ}WU]Q\��WR�MHJR�JUDQLFH�Z\�¢F]DQLD�
PR�QD�XVWDZLÎ�QD�W\P�REUD]LH�
0R�QD�XVWDZLÎ�JUDQLF}�PDNV\PDOQ¢�L�PLQLPDOQ¢�

2EUD]�����

-H OL�QD�]DFLVNL������L���&8���SU]\�¢F]RQ\�MHVW�
F]XMQLN�]HZQ}WU]Q\��WR�MHJR�JUDQLFH�RVWU]HJDQLD�
PR�QD�XVWDZLÎ�QD�W\P�REUD]LH�
0R�QD�XVWDZLÎ�JUDQLF}�PDNV\PDOQ¢�L�PLQLPDOQ¢�

������0HQX�,167$/$&-$
:�PHQX�W\P�PR�QD�XVWDZLDÎ�V]HUHJ�GDQ\FK�
URERF]\FK��GRSDVRZXM¢F�&8���GR�DNWXDOQHM�
LQVWDODFML�
2EUD]�����

1D�W\P�REUD]LH�PR�QD�Z\EUDÎ�WU\E�NDVRZDQLD�
]DN��FH°�

.DVRZDQLH�U}F]QH�
3U]\�Z\EUDQ\P�U}F]Q\P�NDVRZDQLX�]DN��FH°�
VLOQLN�MHVW�Z\�¢F]DQ\�SU]\�ND�G\P�]DN��FHQLX�L�
PR�H�]RVWDÎ�Z�¢F]RQ\�SRQRZQLH�MHG\QLH�SR�
U}F]Q\P�VNDVRZDQLX�]DN��FHQLD�
5}F]QH�NDVRZDQLH�]DN��FHQLD�SU]HSURZDG]D�
VL}�SLORWHP�5����OXE�QDFLVNDM¢F�SU]\FLVN�5HVHW�
QD�&8���
.DVRZDQLH�DXWRPDW\F]QH�
3U]\�Z\EUDQ\P�DXWRPDW\F]Q\P�NDVRZDQLX�
]DN��FH°�VLOQLN�MHVW�Z\�¢F]DQ\�L�SRQRZQLH�
Z�¢F]DQ\�Z�QDVW}SXM¢F\�VSRV�E�
3LHUZV]\�NRPXQLNDW�]DN��FHQLD��VLOQLN�]RVWDMH�
Z\�¢F]RQ\�L�SR���PLQXWDFK�SRGM}WD�]RVWDMH�
SU�ED�SRQRZQHJR�Z�¢F]HQLD�
-H OL�]DN��FHQLH�LVWQLHMH�QDGDO�OXE�MH OL�Z\VW¢SL�
QRZH�]DN��FHQLH��SU�ED�SRQRZQHJR�Z�¢F]HQLD�
]RVWDMH�SRGM}WD�SR����PLQXWDFK�
-H OL�]DN��FHQLH�QDGDO�QLH�XVW¢SL�R��WR�NROHMQH�
SU�E\�Z�¢F]HQLD�SRGHMPRZDQH�V¢�FR����PLQXW��
QLH]DOH�QLH�RG�OLF]E\�V\JQDOL]RZDQ\FK�
]DN��FH°�
/LF]QLN�SU�E�Z�¢F]HQLD�MHVW�SR����JRG]LQDFK�
]HURZDQ\��3R]ZDOD�WR�QD�XQLNQL}FLH�G�XJLFK�
SU]HUZ�SRZRGRZDQ\FK�ÙVWDU\PLµ�]DN��FHQLDPL�

-H OL�JHQHURZDQ\�MHVW�V\JQD��
SRPLDURZ\�WHPSHUDWXU\��WR�&8���
LJQRUXMH�ZDUWR FL�QDSL}FLD�J�UQHJR�L�
GROQHJR�

RADA



��

.DVRZDQLH�DXWRPDW\F]QH�]�PDNV\PDOQ¢�OLF]E¢�
NDVRZD°�ZD�Q\FK�NRPXQLNDW�Z�]DN��FH°�
:D�Q\PL�]DN��FHQLDPL�V¢�SU]HFL¢�HQLH��ZDGD�
L]RODFML�L�SU]HJU]DQLH�
0R�QD�XVWDZLÎ�PDNV\PDOQ¢�OLF]E¢�NDVRZD°�
ZD�Q\FK�NRPXQLNDW�Z�]DN��FH°��*G\�OLF]ED�WD�
]RVWDQLH�RVL¢JQL}WD��WR�QLH�V¢�MX��SRGHMPRZDQH�
GDOV]H�SU�E\�Z�¢F]HQLD�
-H OL�PDNV\PDOQD�OLF]ED�NDVRZD°�QLH�]RVWDQLH�
RVL¢JQL}WD�Z�FL¢JX����JRG]LQ��WR�OLF]QLN�SU�E�
Z�¢F]HQLD�]RVWDMH�Z\]HURZDQ\��
,QQH�NRPXQLNDW\�]DN��FH°�NDVRZDQH�V¢�WDN�MDN�
SU]\�QRUPDOQ\P�NDVRZDQLX�DXWRPDW\F]Q\P�

:V]\VWNLH�NRPXQLNDW\�]DN��FH°�VNDVRZDQH�Z�
FL¢JX�RVWDWQLFK����JRG]LQ�PR�QD�Z\ZR�DÎ�QD�
Z\ ZLHWODF]���SDWU]�SXQNW�������0HQX�35$&$�
2EUD]����

1D�W\P�REUD]LH�PR�QD�XVWDZLÎ�F]DV�]Z�RNL�GOD�
V\JQDOL]DFML�ZV]\VWNLFK�]DN��FH°�
2EUD]�����

1D�REUD]LH�W\P�XVWDZLD�VL}�F]DV�SUDF\�VLOQLND�Z�
XN�DG]LH�JZLD]G\��SU]HG�SU]H�¢F]HQLHP�QD�WU�MN¢W�
)XQNFMD�WD�RGQRVL�VL}�]DU�ZQR�GR�UR]UXFKX�
SU]H�¢F]QLNLHP�JZLD]GD�WU�MN¢W��MDN�L�GOD�
WUDQVIRUPDWRUD�UR]UXFKRZHJR�
2EUD]�����

)XQNFMD�WD�XDNW\ZQLD�VL}�SR�UD]�SLHUZV]\�SR�
Z�¢F]HQLX�]DVLODQLD�L�SR�]DQLNX�QDSL}FLD��-HVW�RQD�
SR�\WHF]QD�Z�SU]\SDGNX�]DVLODQLD�NLONX�VLOQLN�Z�]�
MHGQHJR��U�G�D�QDSL}FLD�
3U]\G]LHODM¢F�ND�GHM�LQVWDODFML�LQG\ZLGXDOQ¢�
]Z�RN}�Z�¢F]HQLD�]DSRELHJDP\�U�ZQRF]HVQHPX�
Z�¢F]HQLX�VL}�ZV]\VWNLFK�VLOQLN�Z�SR�XVW¢SLHQLX�
]DQLNX�QDSL}FLD�

2EUD]�����

)XQNFMD�WD�]DSRELHJD�]E\W�NU�WNLP�F\NORP�]D���
Z\���]D���1DVWDZLRQ\�F]DV�MHVW�PLQLPDOQ\P�
RNUHVHP�F\NOX�]D���Z\���]D��
-H OL�XVWDZL�VL}�WHQ�F]DV�QS��QD���PLQXW\��WR�VLOQLN�
E}G]LH�VL}�P�J��Z�¢F]\Î�SRQRZQLH�SR�FRQDMPQLHM�
��PLQXWDFK�
2EUD]����

)XQNFM¢�W¢�PR�QD�XVWDZLÎ�VWRVXQHN�F]DVX�SUDF\�L�
SU]HUZ\�Z�SUDF\�VLOQLND��-HVW�WR�IXQNFMD�VSHFMDOQD�
&8���V�X�¢FD�GR�XWU]\P\ZDQLD�RNUH ORQHJR�
SR]LRPX�ZRG\�JUXQWRZHM��)XQNFM}�W}�PR�QD�
XDNW\ZQLÎ�QD�W\P�REUD]LH�
2EQL�DQLH�SR]LRPX�ZRG\�JUXQWRZHM�
&8���SRVLDGD�VSHFMDOQ¢�IXQNFM}��PDM¢F¢�
]DVWRVRZDQLH�QS��SU]\�URERWDFK�]LHPQ\FK�L�Z�
J�UQLFWZLH��MH OL�]DFKRG]L�NRQLHF]QR Î�REQL�HQLD�
SR]LRPX�ZRG\�JUXQWRZHM�SRQL�HM�SR]LRPX�
URERF]HJR�
)XQNFMD�SUDFD�SU]HUZD�
)XQNFMD�SUDFD�SU]HUZD�SR]ZDOD�X]\VNDÎ�
PDNV\PDOQLH�PR�OLZH�F]DV\�SUDF\�L�SU]HUZ\���
SDWU]�U\V�����
&8���PR�H�WX�Z\�¢F]DÎ�SRPS}�DOER�ZVNXWHN�
VXFKRELHJX��OXE�SU]H]�V\JQD��F]XMQLND�
]HZQ}WU]QHJR��QS��F]XMQLND�SR]LRPX�Z�RGZLHUFLH��
&]DV�SU]HUZ\�Z�SUDF\�SRPS\�]ZL¢]DQ\�MHVW�]�
F]DVHP�SUDF\�SRPS\���SDWU]�U\V�����
:�SU]HGVWDZLRQHM�V\WXDFML�URERF]HM�Z\EUDQR�
QDVW}SXM¢FH�F]DV\�SUDFD�SU]HUZD�
SUDFD� ���PLQXW�
SU]HUZD� ���PLQXW�
5\V����

F]DV�SU]HUZ\�>PLQ�@

F]DV�SUDF\�
>PLQ�@
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3RPSD�SUDFRZD�D�SU]H]����PLQXW��]DQLP�
VWZLHUG]RQR�VXFKRELHJ�Z]JO��HZ��LVWQLHM¢F\�
F]XMQLN�SR]LRPX�VWZLHUG]L��]E\W�QLVNL�SR]LRP�
ZRG\��-H OL�QLH�Z\VW¢SL�VXFKRELHJ��OXE�MH OL�QLH�
VWZLHUG]RQ\�]RVWDQLH�]E\W�QLVNL�SR]LRP�ZRG\��WR�
SRPSD�E}G]LH�SUDFRZD�D�G�X�HM�QL�����PLQXW�
:\VRNL�SR]LRP�ZRG\�SRQDG�SRPS¢��U\V������
R]QDF]D�G�XJL�F]DV�SUDF\�SRPS\�GR�FKZLOL�QS��
VWZLHUG]HQLD�VXFKRELHJX��-DN�Z\QLND�]�U\V������
SU]HUZD�SU]HG�SRQRZQ\P�Z�¢F]HQLHP�E}G]LH�
NU�WND��3U]HUZD�WD�MHGQDN�Z\VWDUF]\�QD�SRQRZQH�
Z\SH�QLHQLH�IRUPDFML�
5\V����

3R�G�XJLP�RNUHVLH�HNVSORDWDFML��QDZHW�ODWDFK��
SR]LRP�ZRG\�Z�]�R�X�ZRGRQR Q\P�REQL�\�VL}��MDN�
WR�SU]HGVWDZLD�U\V������&8���E}G]LH�WHUD]�
UHMHVWURZD��NU�WNLH�F]DV\�SUDF\��JG\��]�R�H�MHVW�
MX��SUDZLH�Z\F]HUSDQH��3R�NU�WNLP�F]DVLH�SUDF\�
QDVW}SXMH�G�XJL�F]DV�SU]HUZ\���SDWU]�U\V�����
5\V����

2EUD]�����

1D�W\P�REUD]LH�PR�QD�XVWDZLÎ�F]DV\�SUDF\�L�
SU]HUZ\�

3DWU]�U�ZQLH��SXQNW�������6XFKRELHJ��'U\�
UXQQLQJ��
2EUD]�����

1D�W\P�REUD]LH�PR�QD�ND�GHPX�&8���SU]\G]LHOLÎ�
DGUHV��MDNR�QXPHU�RG���GR�����Z]JO��]PLHQLÎ�DGUHV�
SU]\G]LHORQ\�
)XQNFMD�WD�]QDMGXMH�]DVWRVRZDQLH�Z�LQVWDODFMDFK��
Z�NW�U\FK�Z�SROX�ZLG]HQLD�SLORWD�5�����QS��Z�
MHGQHM�V]DIFH�VWHURZQLF]HM��]DLQVWDORZDQR�GZD�
OXE�ZL}FHM�&8���

2EUD]�����

1D�REUD]LH�W\P�PR�QD�Z\EUDÎ�IXQNFM}�SRPLDUX�
PRF\�L�WHPS��

SUDFD

SU]HUZD
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SUDFD

SU]HUZD

:�SU]\SDGNDFK��NLHG\�ZRGD�VWDOH�
GRS�\ZD�GR�F]} FL�ZORWRZHM�SRPS\��
FKRFLD��Z�QLHZ\VWDUF]DM¢FHM�LOR FL��
VXFKRELHJ�QLH�JUR]L�XV]NRG]HQLHP�
SRPS\�OXE�VLOQLND��JG\��&8���SR�
NU�WNLP�F]DVLH�Z\�¢F]\�VLOQLN�

3U]\G]LHODM¢F�DGUHV�QDOH�\�]DGEDÎ��
DE\�SRG�GDQ\P�QXPHUHP�5����
QDZL¢]\ZD���¢F]QR Î�W\ONR�]�MHGQ\P�
&8���

:DUXQNLHP�SUDZLG�RZHJR�SRPLDUX�
PRF\�MHVW�]JRGQR Î�NROHMQR FL�ID]�QD�
SU]HWZRUQLNX�V\JQD��Z�L�QD�&8���
/���/���/���SU]HWZRUQLND�V\JQD��Z�� �
/���/���/���&8����

RADA

RADA

RADA
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1D�SU]HWZRUQLNX�V\JQD��Z�NLHUXQHN�SU]H�R�HQLD�
SU]HZRG�Z�VLOQLND�R]QDF]RQ\�MHVW�VWU]D�NDPL��W]Q��
RG�VWURQ\�]DVLODQLD��GR�VLOQLND���SDWU]�U\V�����
5\V�����

2EUD]������

1D�REUD]LH�W\P�XVWDZLD�VL}�W\S�F]XMQLND��
SU]\�¢F]RQHJR�GR�]DFLVN�Z������L���&8���
,VWQLHM¢�QDVW}SXM¢FH�PR�OLZR FL�

%UDN�V\JQD�X��XVWDZLHQLH�IDEU\F]QH��
3U]HS�\Z��SU]HS�\ZRPLHU]��
&L QLHQLH��SU]HWZRUQLN�FL QLHQLD�OXE�SR]LRPX��
���LQQ\�W\S�SU]HWZRUQLND��

2EUD]�����

1D�W\P�REUD]LH�PR�QD�XVWDZLÎ�ZDUWR Î�
PDNV\PDOQ¢�DNWXDOQHJR�F]XMQLND��SU]HS�\Z��
FL QLHQLH��OXE�SR]LRP��
1DOH�\�Z\EUDÎ�ZDUWR Î�QDW}�HQLD�SU]HS�\ZX�Z�
P��K�OXE�PDNV\PDOQ¢�ZDUWR Î�FL QLHQLD�Z�P+�2���
���'DQH�WHFKQLF]QH�

-H OL�Z\EUDQ\�MHVW�LQQ\�W\S�F]XMQLND��W]Q��Ù�µ�QD�
REUD]LH�������WR�XVWDZLRQ¢�IDEU\F]QLH�ZDUWR FL¢�
PDNV\PDOQ¢�MHVW������
3R�XVWDZLHQLX�PR�QD�Z\ZR�\ZDÎ�DNWXDOQH�
ZDUWR FL�SRPLDURZH�QD�REUD]LH������Z�PHQX�
67$786�
-H OL�QD�REUD]DFK�����L������Z\EUDQR�Ù3RPLDU�
PRF\µ���Ù=D�µ�RUD]�Ù3U]HS�\Zµ��WR�PR�QD�Z\ZR�DÎ�
ZVND]DQLH�DNWXDOQHJR�]X�\FLD�PRF\�QD�P���3�P����
OHF]�W\ONR�SU]\�SU]HS�\ZDFK�SRQDG���P��K�

2EUD]������

1D�W\P�REUD]LH�Z�¢F]D�VL}�L�Z\�¢F]D�IXQNFMH�
Ù2EQL��µ�L�Ù3U]HV�µ�
2EQL�HQLH�
)XQNFM}�Ù2EQL��µ�VWRVRZDÎ�PR�QD�W\ONR�Z�
SR�¢F]HQLX�]�IXQNFM¢�REQL�DQLD�SR]LRPX�ZRG\�
JUXQWRZHM��IXQNFMD�SUDFD�SU]HUZD��
-H OL�]DLQVWDORZDQ\�MHVW�F]XMQLN�SR]LRPX��WR�&8���
PR�H�VWZLHUG]LÎ�VXFKRELHJ�DOER�SU]H]�SRPLDU�
SRERUX�SU¢GX��DOER�SRSU]H]�V\JQD��QLVNLHJR�
SR]LRPX�ZRG\�]�F]XMQLND�SR]LRPX��W]Q��]HM FLD�
SR]LRPX�ZRG\�SRQL�HM�QDVWDZLRQHM�PLQLPDOQHM�
JUDQLF\�Z\�¢F]DQLD�F]XMQLND�]HZQ}WU]QHJR�
8VWDZLDQLH�IXQNFML�REQL�DQLD�
�� 3U]\�¢F]\Î�F]XMQLN�SR]LRPX�GR�&8�����SDWU]�

SXQNW������=DFLVNL������L���
�� 1D�REUD]LH�����XVWDZLÎ�IXQNFM}�ÙSUDFD�

SU]HUZDµ�QD�ZDUWR Î�Ù=D�µ�
�� 1D�REUD]LH������Z\EUDÎ�IXQNFM}�Ù&L QLHQLHµ�
�� 1D�REUD]LH������Z\EUDÎ�ZDUWR Î�RGSRZLHGQL¢�

GR�ZDUWR FL�PDNV\PDOQHM�]DNUHVX�
SRPLDURZHJR�F]XMQLND�

�� 8VWDZLÎ�Ù2EQL��µ�QD�ZDUWR Î�Ù=D�µ�D�Ù3U]HV�µ�
QD�Ù=D�µ�OXE�Ù:\�µ���SDWU]�QL�HM�

�� 8VWDZLÎ�JUDQLFH�RVWU]HJDQLD�L�Z\�¢F]DQLD�QD�
REUD]DFK�����L�����Z�PHQX�*5$1,&(�

3U]HVXQL}FLH�
8VWDZLDQLH�SU]HVXQL}FLD�]DOH�QH�MHVW�RG�W\SX�
F]XMQLND��0R�QD�VWRVRZDÎ�F]XMQLNL�R�]DNUHVDFK�
V\JQD�X������OXE������P$�L������OXE������9'&�
&]XMQLNL�R�]DNUHVDFK������P$�OXE������9�PDM¢�
SU]HVXQL}W\�SXQNW�]HURZ\��]HUR�RIIVHW���'ODWHJR�
NRQLHF]QH�MHVW�XVWDZLHQLH�IXQNFML�Ù3U]HV�µ�
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:DUXQNLHP�SRSUDZQHJR�
ZVND]\ZDQLD�PRF\�QD�P��Z�N:�P��
MHVW�SUDZLG�RZH�]DLQVWDORZDQLH�
SU]HWZRUQLND�V\JQD��Z���SDWU]�U\V��
���

RADA
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���&8���]�PRGX�HP�NRPXQLNDF\MQ\P�
56����

0RGX��56�����SRSU]H]�ZHM FLH�%86��]DFLVN�$��<�L�
%��]DSHZQLD�PR�OLZR Î�GZXNLHUXQNRZHM�
V]HUHJRZHM�NRPXQLNDFML�]�&8���
0RGX��56�����MHVW�NDUW¢�HOHNWURQLF]Q¢�]�
NRQWUROHUHP�56�����L�WUDQVRSWRUHP���SDWU]�U\V�����
5\V�����

7UDQVPLVMD�RGE\ZD�VL}�ZJ�SURWRNR�X�V]\Q\�
*581')26��*(1,EXV�
3RSU]H]�V]\Q}��%86��PR�OLZD�MHVW�Z\PLDQD�
GDQ\FK�SRPL}G]\�GZRPD�OXE�NLONRPD�
XU]¢G]HQLDPL��QS��&8����NRPSXWHUHP�3&�L�60������
D�WDN�H�LQQ\PL�XU]¢G]HQLDPL�Z\SRVD�RQ\PL�Z�WDNL�
LQWHUIHMV�
3U]\�HZHQWXDOQHM�NRPXQLNDFML�]H�VSU]}WHP�QLH�
GRVWDUF]RQ\P�SU]H]�ILUP}�*581')26�NRQLHF]Q\�
MHVW�NRQZHUWHU�SURWRNR�X��
.RQZHUWHU�Z�WDNLFK�*581')26�QLH�GRVWDUF]D�

����3U]H]QDF]HQLH
.RPXQLNDFMD�SRSU]H]�V]\Q}�XPR�OLZLD�]GDOQ¢�
REV�XJ}�SU]\�¢F]RQHM�LQVWDODFML�SRSU]H]�NRPSXWHU�
3&��.RPSXWHUHP�3&�PR�QD�GRSDVRZ\ZDÎ�
LQVWDODFM}�GR�QRZ\FK��\F]H°�L�]PLHQLRQ\FK�
ZDUXQN�Z�
0R�QD�Z\ZR�\ZDÎ�L�GUXNRZDÎ�GDQH�URERF]H��
SDUDPHWU\�NRQILJXUDFML�L�ZDUWR FL�REOLF]HQLRZH��
.RPSXWHU�3&�XPR�OLZLD�SRQDGWR�]PLDQ}�
NRQILJXUDFML�SU]\�¢F]RQ\FK�LQVWDODFML�

����0RQWD��

:�FHOX�]DPRQWRZDQLD�PRGX�X�56�����QDOH�\�
XVXQ¢Î�S�\W}�F]R�RZ¢�&8�����SDWU]�U\V�����
5\V����

0RGX��56�����ZW\ND�VL}�Z�JQLD]GR�-3����SDNLHWX�
��SDWU]�U\V�����
5\V�����

0RGX��PXVL�E\Î�SUDZLG�RZR�RVDG]RQ\�Z�
JQLH�G]LH�-3������SDWU]�U\V�����
3U]\�QLHSUDZLG�RZ\P�]DPRQWRZDQLX�PRGX�X�
NRPXQLNDFMD�SRSU]H]�V]\Q}�MHVW�]DN��FRQD��
1LHSUDZLG�RZH�]DPRQWRZDQLH�NDUW\�QLH�ZS�\ZD�QD�
&8���L�VDP�PRGX��56�����
3R�]DPRQWRZDQLX�PRGX�X�]D�R�\Î�SRQRZQLH�S�\W}�
F]R�RZ¢�&8���
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3U]HG�ND�G¢�LQJHUHQFM¢�Z�&8���
QDOH�\�RG�¢F]\Î�SU]HZRG\�RG�
]DFLVN�Z������������L����

JP106
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5\V����

3U]HZRG\�X�\WH�GR�NRPXQLNDFML�SRSU]H]�V]\Q}�
%86�SRZLQQ\�E\Î�HNUDQRZDQH�

���'DQH�WHFKQLF]QH

����&8��
:DULDQW\�QDSL}FLRZH
1DSL}FLH�REOLF]HQLRZH�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
��[�����9�
7ROHUDQFMD�QDSL}FLD
����Ü����QDSL}FLD�REOLF]HQLRZHJR�
&]}VWRWOLZR Î�VLHFLRZD
������+]�
3RE�U�PRF\
���:�
%H]SLHF]QLN�ZVW}SQ\
PDNV\PDOQLH����$�
3U]HND�QLN�Z\M FLRZ\
PDNV\PDOQLH�����9$&���$��$&��
5RG]DM�RFKURQ\
,3����
2GOHJ�R Î�PL}G]\�&8���D�VLOQLNLHP
PDNV\PDOQLH������P�
7HPSHUDWXUD�RWRF]HQLD
PLQLPDOQD��Ü��Å&�
PDNV\PDOQD�����Å&�
7HPSHUDWXUD�VN�DGRZDQLD
PLQLPDOQD�����Å&�
PDNV\PDOQD�����Å&�
=QDNL�EH]SLHF]H°VWZD
&8���RGSRZLDGD�Z\PDJDQLRP�
9'(��'(0.2��(1��8/�L�&6$�
:DJD
&8��������NJ�
3U]HWZRUQLNL�V\JQD�X������$�L��������$������NJ�
��MHGQR]ZRMRZH�WUDQVIRUPDWRU\���������$������NJ�

1LH�GRNU}FDÎ�]E\W�PRFQR�ZNU}W�Z�
VDPRJZLQWXM¢F\FK��DE\�QLH�XV]NRG]LÎ�
JZLQWX�Z�REXGRZLH�&8����
.RQLHF]QLH�VWRVRZDÎ�SRGN�DGNL�
]}EDWH��DE\�]DSHZQLÎ�SR�¢F]HQLH�]�
PDV¢�
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1DVWDZ\�IDEU\F]QH�


�GRN�DGQR Î�SRPLDUX�MHVW�ZDUWR FL¢�RULHQWDF\MQ¢��RGQLHVLRQ¢�GR�ZDUWR FL�PDNV\PDOQ\FK�

3R]RVWD�H�XVWDZLHQLD�IDEU\F]QH
.ROHMQR Î�ID]
/����/����/��
.DVRZDQLH�NRPXQLNDW�Z�]DN��FH°
DXWRPDW\F]QLH�
&]DV�UHDNFML�GOD�V\JQDOL]DFML�]DN��FH°
����VHNXQG�
&]DV�SU]H�¢F]DQLD�SU]\�UR]UXFKX�JZLD]GD�
WU�MN¢W�OXE�WUDQVIRUPDWRU]H�UR]UXFKRZ\P
����VHNXQG\�
=Z�RND�Z�¢F]DQLD
��VHNXQG�
0LQLPDOQ\�F]DV�F\NOX�]D���Z\���]D��
��VHNXQG�
)XQNFMD�SUDFD�SU]HUZD
Z\�¢F]RQD�
&]DV�SUDFD�SU]HUZD
SUDFD�� ���PLQXW�
SU]HUZD� ���PLQXW�
3RPLDU�PRF\
Z\�¢F]RQ\�
3RPLDU�WHPS�
Z�¢F]RQ\�
&8���W\S�F]XMQLND�]HZQ}WU]QHJR
EUDN�
0D[��ZDUWR Î�SU]HS�\ZX�>P��K@���PD[��ZDUWR Î�
FL QLHQLD�>P+�2@
XVWDZLHQLH�IDEU\F]QH�����
PR�OLZH�XVWDZLHQLD�����������������������������������
������������������������L�����
2EQL�HQLH���SU]HVXQL}FLH
Z\���Z\��

����3U]HWZRUQLN�V\JQD��Z


�SU]HN�DGQLN�SRMHG\QF]\

����3LORW�5���
'DQH�WHFKQLF]QH���SDWU]�LQVWUXNFMD�REV�XJL�GOD�
5����

3DUDPHWU *UDQLFD�Z\�¢F]DQLD *UDQLFD�RVWU]HJDQLD�
�W\ONR�SU]\�5���� 'RN�DGQR Î�SRPLDUX


5H]\VWDQFMD�L]RODFML ���N� ���N� ³���

7HPSHUDWXUD�VLOQLND ��Å&� ��Å&� ³�Å&

6XFKRELHJ ����QDVWDZLRQHM�
ZDUWR FL�SU¢GX � ³��

3U]HFL¢�HQLH ��$ ��$ ³��

1DSL}FLH�]D�QLVNLH� Ü���� � ³��

1DSL}FLH�]D�Z\VRNLH ����� � ³��

$V\PHWULD�SU¢GX ���� ���� ³��

=DNUHV
SRPLDURZ\�>$@ ���� ���

���
����
���


=DNUHV�
F]}VWRWOLZR FL
>+]@

����� ����� �����

0D[��QDSL}FLH�
VWD�H�>9$&@ ��� ��� ���

1DSL}FLH�SU�EQH�
���PLQ��>N9$&@ � � �

0D[��SRE�U�PRF\
>9$@ ���� ���� ����

'RN�DGQR Î .ODVD�� .ODVD�� .ODVD��
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����6]NLF�Z\PLDURZ\

200 mm

54.5 mm

186 mm

162.5 mm

58 mm
90 mm

110 mm

ø5 mm

192.5 mm
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100 mm

330 mm

50 mm
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=PLDQ\�WHFKQLF]QH�]DVWU]H�RQH�



96 42 15 55
V7 13 98 86 05 99 PL

Denmark
GRUNDFOS DK A/S 
Poul Due Jensens Vej 7A 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 

Albania
COALB sh.p.k.
Rr.Dervish Hekali N.1
AL-Tirana
Phone: +355 42 22727
Telefax: +355 42 22727

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8346-7434 

Austria
GRUNDFOS Pumpen Vertrieb 
Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-60/883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301 

Belorussia
Ïðåäñòàâèòåëüñòâî ÃÐÓÍÄÔÎÑ 
â Ìèíñêå
220090 Ìèíñê óë.Îëåøåâà 14 
Òåëåôîí: (8632) 62-40-49
Ôàêñ: (8632) 62-40-49

Bosnia/Herzegovina
GRIZELJ d.d.
Stup, Bojnicka 28
BiH-71210 Sarajevo
Phone: +387 71 542992
Telefax: +387 71 457141

Bulgaria
P + M Consulting 
Ul. Cvetna Gradina N. 19-21
BG-1421 Sofia 
Phone: +359 2 9630501
Telefax: +359 2 9633630

Croatia
GRUNDFOS Office
Kuhaceva 18
HR-10000 Zagreb
Phone: +385 1 210 627 
Telefax: +385 1 210 627

Czech Republic
GRUNDFOS s.r.o.
Hynaisova 10
CZ-77200 Olomouc
Phone: +420-68-5716 111
Telefax: +420-68-5225 022

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
Piispankylä
FIN-01730 Vantaa (Helsinki) 
Phone: +358-9 878 9150 
Telefax: +358-9 878 91550

France
Pompes GRUNDFOS Distribution 
S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier 
(Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS GMBH 
Industriestraße 15-19 
D-23812 Wahlstedt/Holstein 
Tel.: +49-4554-98-0 
Telefax: +49-4554-98 7399/7355

Greece
GRUNDFOS Hellas A.E.B.E. 
19th km. Athinon-Markopoulou 
Av. 
P.O. Box 71 
GR-19002 Peania-Attikis 
Phone: +30-1-6646156 
Telefax: +30-1-6646273

Hungary
GRUNDFOS Hungária Kft.
Lakatos u. 65
H-1184 Budapest
Phone: +36-1296 0620
Telefax: +36-1290 5534

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit 34, Stillorgan Industrial Park 
Blackrock 
County Dublin 
Phone: +353-1-2954926 
Telefax: +353-1-2954739 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-2-95838112/95838212 
Telefax: +39-2-95309290/
95838461 

Macedonia
MAKOTERM
Dame Gruev Street 7
MK-91000 Skoplje
Phone: +389 91 117733
Telefax: +389 91 220100

Netherlands
GRUNDFOS Nederland B.V. 
Pampuslaan 190 
NL-1382  JS Weesp 
Tel.: +31-294-492222 
Telefax: +31-294-492244/492299 

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
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7HOHID[��������������������

Portugal
Bombas GRUNDFOS (Portugal) 
Lda. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2780 Paço de Arcos
Tel.: +351-1-4407600
Telefax: +351-1-4407690

Republic of Moldova
MOLDOCON S.R.L.
Bd. Dacia 40/1
MD-277062 Chishinau
Phone: +373 2 542530
Telefax: +373 2 542531

Romania
IURIA S.A.
81-83 rd. Panduri St., Sector 5
RO-76233 Bucharest
Phone: +40 1 4102600
Telefax: +40 1 4113393

Russia
ÃÐÓÍÄÔÎÑ-ÑÅÐÂÈÑÖÅÍÒÐ
109544 ã.Ìîñêâà, óë.Øêîëüíàÿ 
39
Òåëåôîí: (095) 564-88-00, 278-
90-09 
Ôàêñ: (095) 564-88-11, 271-09-
39

Slovenia
TEHNOUNION
Vosnjakova 2
SLO-1000 Ljubljana
Phone: +386 61 1720200
Telefax: +386 61 329 868

Slovenia
AQUATERM
Kosarjeva 6
SLO-2000 Maribor
Phone: +386 62 226738
Telefax: +386 62 226737

Spain
Bombas GRUNDFOS España 
S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
Box 63, Angeredsvinkeln 9 
S-424 22  Angered 
Tel.: +46-31-3 32 23 00 
Telefax: +46-31-3 31 94 60 

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) 
Ltd. 
14, Min-Yu Road 
Tunglo Industrial Park 
Tunglo, Miaoli County 
Taiwan 366, R.O.C. 
Phone: +886-37-98 05 57
Telefax: +886-37-98 05 70

Turkey
GRUNDFOS Türkiye Ltd.
Bulgurlu Caddesi no. 32
TR-81190 Üsküdar Istanbul
Phone: +216-4280 306
Telefax: +216-3279 988

Ukraina
Ïðåäñòàâèòåëüñòâî ÃÐÓÍÄÔÎÑ 
â Êèåâ
252033 Êèåâ óë.Íèêîëüñêî-
Áîòàíè÷åñêàÿ 3 êâ.1 
Òåëåôîí: (044) 563-55-55
Ôàêñ: (044) 234-8364

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4-815166
Telefax: +971-4-815136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
3131 North Business Park Ave-
nue
Fresno CA 93727-8612
Phone: +1-559-292-8000 
Telefax: +1-559-291-1357 

Usbekistan
Ïðåäñòàâèòåëüñòâî ÃÐÓÍÄÔÎÑ 
â Òàøêåíòå
700000 Òàøêåíò óë.Óñìàíà 
Íîñèðà 1-é 
òóïèê 5
Òåëåôîí: (3712) 55-68-15
Ôàêñ: (3712) 53-36-35

Yugoslavia
GRUNDFOS Office
Ustanicka 166/3
YU-11000 Belgrad
Phone: +381 11 3472001
Telefax: +381 11 3472001

Addresses revised 11.03.1999


