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Motor Control
and Protection

äÉ``cô``ë``ª`dG ≈`a º```μ```ë`à`dG
É```¡`à`jÉ`bh h á````«``FÉ`Hô``¡``μ`dG

4



2 / 4

¢Sô````¡```Ø```dG

áëØ°U
¯äÉ````cô``ë``ª`∏d á```cô``ë`dG äÉ```FOÉ`H ∞```FÉ`Xh4

¯�á```jò``¨`à`dG�Qó``°ü`e�ø`Y�∫õ``©`dGIsolation4

¯�∑ô`````ë``ª`dG�á`````jÉ``bhMotor protection5

¯�π`°ü`a�h�π`«`°Uƒ`J�‘�º`μ`ë`à`dG�QÉ`«`à`dG Power switching9

¯�≥``````aGƒ``à`dG�¿É``ª`°VCoordination12

¯ á```cô``ë`dG äÉ```FOÉ`H äÉ````Yƒ``ª``é``e14

¯ó`MGƒ`dG�è`à`æ`ª`dG�á```Yƒ``ª`é`e14

¯ø`«`æ`KEG�ø`«`é`à`æ`e�á```Yƒ``ª`é`e14

¯äÉ`é`à`æ`e�çÓ```K�ø`e�á```Yƒ``ª`é`e15

¯ QÉ«àdG ≈∏Y Iô°TÉÑe ácôM äÉFOÉHD.O.L.16

¯�ø`«`é`à`æ`e�ø``e�á```Yƒ``ª`é`eType 2 coordination16

¯�äÉ`é`à`æ`e�çÓ`K�ø``e�á```Yƒ``ª`é`eType 2 coordination17

¯ á``Ñ`∏`©`H á```cô`M äÉ``FOÉ`HEnclosed starters18

¯LE1-D & LE3-D18

¯á«°SÉμ©fEG äGQƒàcÉàfƒc h ÉàdO/QÉà°S á`côM äÉFOÉH19

¯LC2-D & LC3-D19

¯»``°ù«`WÉ`æ`¨e - …QGô``M π°üa hP ∑ô`fi ™`WÉb20

¯GV3-ME &GV2-ME20

¯GV2-P21

¯»```°ù`«`WÉ`æ`¨`e π`°ü`a hP ∑ô`ë`e ™`WÉ`b22

¯GV2-LE22

¯GV2-L23

¯ »```°ù`«`WÉ`æ`¨`e π`°ü`a ìÉ`à`Ø`eGK3-EF24

3 / 4

áëØ°U
¯ ∑ô````ë``e ™`````WÉ```b25

¯�äGRGô``W�™`«`ª`÷�á``cô`à`°û`e�äÉ`aÉ`°VEGGV225

¯�äGRGô``````£``d�äÉ`aÉ`°VEGGV2-PGV2-ME &26

¯�äGRGô``````£``d�äÉ`aÉ`°VEGGV2-ME & GV3-ME27

¯ π```°ü``a í```«``JÉ``Ø`eSwitch disconnectors28

¯Vario28

¯�äGRGô``````£``d�äÉ`aÉ`°VEGVario29

¯ RGô``W äGQƒ`à`cÉ`à`fƒ`cLC1-F & LC1-D30

¯ RGô``W äGQƒ`à`cÉ`à`fƒ`c LC1-K, 6 to 16 A32

¯ RGô``W äGQƒ`à`cÉ`à`fƒ`cLC1-D, 9 to 150 A33

¯ RGô``W äGQƒ`à`cÉ`à`fƒ`cLC1-F, 185 to 800 A34

¯ π``ª`◊G IOÉjR ø`e á`jÉ`ª`ë∏d á`jQGô`M äÉ`¡`«`∏`jQ35

¯�äGQƒ````à`cÉ`à`fƒ`μ`dG�™`e�ΩGó``î`à`°SEÓdLC1-K35

¯�äGQƒ````à`cÉ`à`fƒ`μ`dG�™`e�ΩGó``î`à`°SEÓdLC1-D36

¯�äGQƒ````à`cÉ`à`fƒ`μ`dG�™`e�ΩGó``î`à`°SEÓdLC1-F38

¯QÉ`«àdG IOÉjR ø`e á`jÉªë∏d á`«fhô`à`μdCG äÉ`¡`«`∏`jQ39

¯�äGQƒ````à`cÉ`à`fƒ`μ`dG�™`e�ΩGó``î`à`°SEÓdLC1-D39

¯ º``μ`ë`J äÉ`¡`«`∏`jQCAD-N40

¯º```μ`ë`J äÉ```¡`«`∏`jQ h äGQƒ```à`cÉ`à`fƒ`c41

¯�äGRGô``````£``d�äÉ`aÉ`°VEGCAD-N, LC1-D & LC1-F41

¯�äGRGô``````£``d�äÉ`aÉ`°VEGCAD-N & LC1-D43



4 / 4

äÉ``cô`ë`ª`∏d á`cô`ë`dG äÉ``FOÉ`H ∞`FÉ`Xh -1
…ƒ≤dG�äGó©e�ÌcCG�øe�≈HÉéæ°ùdG�¢üØ≤dG�hP�iô`«`KCÉ`à`dG�∑ô``ëª`dG�ô`Ñ`à`©`j

»g�äÉcôÙG�√òg�¿CG�¤EG�áaÉ°VEG�,�É`¡FGOCG�º«¶æJ�¤EG�kÉ``LÉ`«`à`MEG�á«Hô¡μdG

áYÉæ°üdG�äGó©Ÿ�ácôÙG�ábÉ£dG�Òaƒàd�ΩGó`îà`°SE’G�»`a�kÉ```Yƒ`«``°T�Ì`cC’G

.�áØ∏àıG

ácô◊G�äÉFOÉH�≥jôW�ø`Y�,�äÉcô`ÙG�√ò`g�»`a�ºμ``ë`à`dG�º`àj�É``e�IOÉ```Y

»ØJ�á«°SÉ°SCG�•É≤f�QÉÑàYE’G�»`a�òNCÉ`j�¿CG�¢ü`à`ıG�»∏``Y�h�(äÉ``eƒ``≤`ŸG)

,�¬àfÉ«°U�h�¬∏«¨°ûJ�»∏Y�Ú∏eÉ©∏d�h�Qƒ`Jƒª∏d�áeÉàdG�ájÉ```ª`◊G�h�ºμëàdÉH

�á«ŸÉ©dG�á``«`°SÉ`«`≤`dG�äÉ`Ø``°UGƒ``ŸG�â`asô`Y�ó``b�hIEC 60-947∞`FÉXƒdG

)�ácô◊G�äÉFOÉH�É¡≤≤–�¿CG�Öéj�≈àdGmotor starters:�»``dÉàdÉc�(

.�ájò¨àdG�Qó°üe�øY�∫õ©dG�-1

.�∑ôÙG�ájÉbh�-2

�.�QÉ«àdG�π°üa�h�π«°UƒJ�-3

.�á≤HÉ°ùdG�áKÓãdG�∞FÉXƒdG�¢UGƒN�ÚH�≥aGƒàdG�¿Éª°V�-4

 á```jò``¨`à`dG Qó``°ü`e ø`Y ∫õ``©`dG 1-1Isolation

ádÉM�‘�áμÑ°ûdG�≈∏Y�ó¡é∏d�Öjô°ùJ�iCG�çóëj�’�¿CG�∫õ©dG�áØ«Xh�ø`ª`°†`J

�™°Vƒ`dG�‘�∫õ`©dG�á`Ø`«`Xh�iODƒ``j�iò`dG�RÉ``¡`÷G�¿ƒμ`j�¿CGOffºàj�Gò¡H�h

ó¡÷G�øY�áŒÉædG�ôWÉıG�øe�Iõ¡LC’G�h�á`fÉ`«`°ü`dÉH�Ú∏eÉ`©dG�á``jÉ`ª``M

-�≈aÉ°VEG�¿ÉeCG�πeÉ©c�-�øμªŸG�øe�IÒãc�ä’ÉM�≈a�¬fCG�Éªc�.�Üô°ùàŸG

�™°VƒdG�≈a�RÉ¡`÷G�≥∏`Z�º`à`jOff¿Éª°†d�í«JÉØe�hCG�πØb�™°Vh�≥jôW�øY

áfÉ«°üdG�πeÉY�∫Gõj�’�Éªæ«H�∫ƒÄ°ùe�ÒZ�¢üî`°T�á£°SGƒ`H�≥`«`°û`©àdG�Ωó`Y

á«°SÉ«≤dG�äÉØ°UGƒŸG�Ö°ùM�,�∫õ©dG�áØ«Xh�≥«≤–�øμÁ�h�.�¬àØ«Xh�iODƒj

IEC 60-947-3:�ΩGó```î``à``°SEÉH

¯�π``ª`M�¿hó``H�π`ª`©`J�ø``«`cÉ`μ`°Soff load switch

¯�π``ª`ë`dG�»`∏Y�π`ª`©`J�ø``«`cÉ`μ`°Son load switch

∫õ``©`dG�á``Ø`«`Xh�QÉ`«`à`dG�™`WÉ`b�hCG�™``WÉ`≤`dG�Qƒ``à``cÉ`à``fƒ`μ`dG�…ODƒ`j�¿CG�hCGl o
¿Gô``«`¸�¿’ô`«`e�øe�QÉ«àdG�™WGƒb�™«ªL�¿CG�ß`MÓj�h�á«`aÉ`°VEG�áØ`«`Xƒ`c

Merlin GerinäÉ≤«Ñ£àd�∂`«`fÉ`μ`«`ª`«∏J�h�äÉcôÙGTelemecanique

.�á```«``°ù`«`Fô`dG�É``¡`à`Ø`«`Xh�Ö``fÉ`é`H�∫õ`©`dG�á`Ø`«`Xh�»`£`©`J
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 ∑ô```ë``ª`dG á````jÉ``bh 2-1Motor protection

�`∏d�kÉ≤ÑW�∑ôÙG�ájÉbh�πªà°ûJ�Ée�kÉªFGOIEC 60-947:≈``JB’G�≈∏Y

¯iCG�™£b�h�±É`°û`àcEG�¬æμÁ�iòdG�IôFGódG�ô`°üb�äGQÉ«J�øe�ájÉbƒdG�RÉ¡L

.∑ôëª∏d�πeÉμdG�πª◊G�QÉ«J�áª«b�∫ÉãeCG�Iô°ûY�øY�ójõj�iOÉ«àYEG�ÒZ�QÉ«J

¯iCG�™£b�h�±É°ûàcEG�¬æμÁ�iòdG�π`ª`◊G�QÉ«J�IOÉjR�øe�ájÉ``bƒ``dG�RÉ``¡L

πeÉμdG�πª◊G�QÉ«J�áª«b�∫ÉãeCG�Iô°ûY�≈à`M�á`ª«`≤`H�iOÉ`«`à`YEG�Ò`Z�QÉ```«`J

IQGôM�áLQO�≈a�´ÉØJQEG�ΩóY�¿Éª°†d�Ö°SÉæŸG�â`bƒ`dG�≈a�∂dP�h�∑ô`ë`ª∏d

.�äÉØ∏ŸG�∫õY�QÉ«¡fEG�¤EG�iODƒj�ób�iòdG�ôeC’G�∑ôÙG�äÉØ∏e

iô`NCG�Iõ`¡`LCÉ`H�ácô`◊G�AiOÉ``H�ójhõ`J�,�áLÉ`◊G�â`YO�É``e�GPEG�,�øμ``Á�h

∫õ`Y�QÉ«¡`fEG�π`ã`e�á°UÉ`N�ä’É``M�»``a�ájÉ`bƒ``dG�≥```«`≤`–�h�±É```°û`à`cE’

äÉØ∏e�IQGôM�áLQO�´ÉØJQEG�h�∑ôÙG�¿GQhO�√É`ŒEG�¢SÉμ`©``fEG�h�äÉ``Ø`∏`ŸG

.�Gò`μ`gh�...�∑ô``ë`ª`dG

:�∫Ó``N�ø`e�äÉ``cô``ë`ª`dG�á``jÉ`bh�≥``≤`ë`à`J

¯á```jÉ``bƒ``dG�äÉ`¡`«`∏`jQ�,�™`WGƒ``≤``dG�π`ã`e�:�á`Ø``«``Xƒ`dG�IOó``ë`e�Iõ``¡`LCG

�.�á```Ñ`bGô``ª`dG�äÉ``¡`«`∏``jQ�h

¯�.�á``jÉ`bƒ`dG�¢UGƒ`î`H�IOhõ`ª`dG�h�IOó`©`à`e�∞`FÉ`Xh�äGP�Iõ`¡`LCG

π````ª``ë`dG IOÉ`jR ø``e á``jÉ```bƒ``dG

äÉ¡«∏jôdG�ÚH�kGQÉ°ûàfEG�ÌcC’G�≈g�πª◊G�IOÉjR�äÉ¡`«∏`jQ�ø`e�´ƒ``ædG�Gò``g

ä’ÉM�ó°V�ájÉbƒdG�øe�∫É`Y�iƒ`à`°ùe�ôaƒ`J�h�á`YÉæ`°üdG�≈`a�á`eóî`à°ù`ŸG

äÉ¡«∏`jôdG�√òg�ΩGóî`à`°SEG�øμ`Á�.�âbƒ`dG�á∏jƒ`W�hCG�IÒ`°ü`b�π`ª`◊G�IOÉ`jR

äÉ`Ø°UGƒŸG�É¡`d�¿ƒμJ�É`e�kÉÑdÉZ�h�ôªà°ùŸG�QÉ«àdG�h�OOÎ`ŸG�QÉ`«à`dG�º¶æ`H

�:�á``«`dÉ`à`dG�á``«`æ`ØdG

¯��.�ÜÉ``£`bC’G�á``«`KÓ`K�á``jÉ`bh�h�§``Ñ`°V�h�π«¨°ûJ

¯Üò``Hò``J�ô``KDƒ``j�’�å``«`ë`H�§``«`ë`ª`dG�ƒ`é`dG�IQGô``M�á``LQO�¢†``jƒ``©``J

.�…Ó````````jô``∏d�ΩÉ`©`dG�AGOC’G�≈`∏`Y�IQGô`ë`dG

¯∑ô`ë`ŸG�™æ`ª`j�iòdG�ôeC’G�,�Ió`MGh�IRÉa�≈∏Y�π`«`¨`°û`à`dG�ó`°V�á`jÉ`bƒ`dG

Ió`MGh�IRÉa�øe�ájò`¨`àH�¿GQhó`dG�ø`e�iÓ``jô`dG�Gò`¡`H�á``jÉ`bƒ`∏d�™``°VÉÿG

.�á````jò``¨`à`dG�Qó```°ü`e�¬``LhCG�ø`e�§`≤`a

¯�.�∑ô````ë`ª`dG�Aó```H�ø`eR

¯�.�kÉ``«`dBG�hCG�kÉ``jhó`j�π``°ü`Ø`dG�ó`©`H�iÓ``jô`dG�π``«`¨`°û`J�IOÉ`YEG

¯)�πeÉμdG�πª◊G�QÉ«àd�Ö°SÉ`æ`e�êQó`J�Oƒ`LhFLCiò`dG�ô`eC’G�,�∑ôëª∏d�(

ƒ`g�É`ª`c�π`eÉ`μ`dG�π``ª`ë`dG�QÉ`«`J�ø`e�á`Ñ`°ù`æ`c�iÓ``jô`dG�§``Ñ`°†`H�í`ª`°ù`j

.�∑ô``ë``ª`dG�äÉ``fÉ`«`H�á``Mƒ``∏`H�≈``£`©`e
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¯§````Ñ``°†`dG

∂dP�h�áØ∏àıG�äÉ≤«Ñ£àdG�™e�ΩAGƒà«d�§Ñ°†∏d�πª◊G�IOÉjR�…ÓjQ�êÉàë«

∂`jô`ëàH�§`Ñ°†dG�á«∏ªY�≥`«≤`–�ºàj�h�∑ô`ëª∏d�áë`«`ë°U�ájÉbh�≥`«`≤`ëàd

ô°üæ©dG�π«e�QGó≤e�ô°TDƒŸG�Gòg�§Ñ°†j�h�iÓjôdG�á¡LGh�≈∏Y�§Ñ°†dG�ô°TDƒe

è`jQóJ�≈∏Y�…Ó``jôdG�iƒ`àëj�.�…Ó``jôdG�π°üa�Ö`Ñ°ùj�…òdG�¿ó`©ŸG�≈FÉæK

π`ª◊G�QÉ`«J�ô`°TDƒ`ŸG�§Ñ°†jh�∑ô`ëª∏d�πeÉμdG�πª◊G�QÉ«J�øe�Ö°ùæH�êQóe

.∑ôÙG�äÉfÉ«H�áMƒd�‘�¬«∏Y�¢Uƒ°üæŸG�∑ôëª∏d�πeÉμdG

¯§``«`ë`ª`dG ƒ``é`dG IQGô``M á``LQO ¢†``jƒ`©`J

�∫Éà«e�iÉH)�≈`FÉæK�ô°üæ©H�iÓjôdG�õ«¡Œ�ºà«Bi-metal≈aÉ°VEG�¿ó`©ŸG�(

ô`«`KCÉJ�øe�¢ü`∏`îà∏d�∂dPh�≈°SÉ°SC’G�¿ó©ŸG�≈FÉæK�ô°üæ©∏d�kÉ°ùcÉ©e�πª©j

Qhô`e�¿hó`H�h�§«`ÙG�ƒ`é∏d�á«dÉY�IQGô`M�áLQO�óæY�.�ƒ÷G�IQGô`M�á`LQO

π`ª`©j�h�Ú`©e�QGó≤Ã�¿ó©ŸG�≈FÉæK�≈°SÉ°SC’G�ô°üæ©dG�π«Á�∑ôÙÉH�QÉ«J

¢ùØæH�π°üØdG�§≤f�íjõj�å«ëH�(¢Vƒ©ŸG)�¿ó©ŸG�≈FÉæK�≈aÉ°VE’G�ô°üæ©dG

ÖÑ`°ù`àj�iòdG�∑ô`ÙG�QÉ«J�¿CG�≈æ©j�Gòg�h�.�≈°SÉ°SC’G�ô`°üæ`©dG�π`«e�QGó≤e

á`LQO�øY�ô`¶`ædG�±ô`°üH�áª`«≤dG�¢ù`Øf�¬d�π`ª`◊G�IOÉjR�ô`°üæY�π°üa�≈a

.�§``«`ë`ª`dG�ƒ`é`dG�IQGô`M

¯á```jò`¨`à`dG Qó``°ü`e äGRÉ``a ió`MEG •ƒ`≤`°S ø`Y ∞``°û`μ`dG

çhó`M�∫ÉM�≈a�¬∏`°üa�ÖÑ`°ùJ�á`«`æ≤`J�≈∏Y�π`ª`ë`dG�IOÉjR�iÓ`jQ�iƒ`àëj

.�(ø`«`JRÉØH�π`«`¨`°û`à`dG�ó°V�á`jÉbh)�ájò`¨`àdG�Qó`°üe�äGRÉ`a�ióME’�•ƒ≤°S

QÉ`«`àdG�äÉeGó`îà°SEG�≈a�hCG�¬`LƒdG�iOÉMCG�OOô`à`ŸG�QÉ`«àdG�äÉeGó`îà°SEG�≈a

≈`dGƒàdG�≈∏Y�πª◊G�IOÉjR�iÓjôH�ôFGhO�áKÓãdG�π«°UƒJ�øe�óH’�ô`ª`à°ùŸG

øμÁ�πjóH�πë`c�h�.�á`KÓãdG�ô°UÉæ©dG�øe�ô°üæY�πc�≈a�QÉ«àdG�¢ùØf�ô`ª`«d

øY�∞`°û`μdG�á`«`æ`≤J�¿hóH�π`ª◊G�IOÉjR�iÓ`jQ�ΩGó`îà°SEG�ä’É◊G�√òg�≈a

.�á``jò`¨`à`dG�Qó`°ü`e�äGRÉ`a�ió`MEG�•ƒ`≤`°S

¯∑ô```ë``ª``dG Aó``H ø``eR

π`ª`ë`dG�IOÉ`jR�iÓ`jQ�í`ª`°ù`j�¿CG�∑ô`ë`ª`dG�á`cô`M�Aó`H�á`∏`Môe�AÉæKCG�óH’

π``°ü``a�¿hO�á``ª``«`≤`dG�á``«`dÉ`Y�á``«`¶`ë`∏`dG�á`cô`ë`dG�Aó`H�äGQÉ`«`J�Qhô``ª`H

äGQÉ`«`à`dG�√òg�äô`ª`à`°SEG�Ée�GPEG�á`Yô`°ù`H�Iô``FGó`dG�π`°ü`Ø`J�¿CG�óH’�É¡æμd�h

.�á```∏`jƒ`W�á``«`æ`eR�Iô`à`Ø`d�á`«`dÉ`©`dG
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â``aô`Y�,�π``ª``ë`dG�IOÉ``jR�äÉ``¡``«``∏`jô`d�í``«`ë`°ü`dG�QÉ`«`à`NE’G�¿É`ª`°†`dh

�á`«`°SÉ`«`≤`dG�äÉ`Ø`°UGƒ`ª`dG IEC 60-947π°üØdG�´Gƒ`fC’�äÉª«`°ù`≤`J�á`KÓ`K

:�≈``JB’Éc�á`jQGô`◊G�π`ª`ë`dG�IOÉjR�äÉ`¡`«`∏`jôd

¯ äÉ```¡`«`∏`jô`dGClass 10

øeR�É¡«a�ójõj�’�≈àdG�äÉ`eGóîà°SEÓd�Ö°SÉæe�äÉ`¡`«`∏`jô`dG�øe�´ƒ`æ`dG�Gòg

.�¿Gƒ```K�10�øY�∑ô``ë`ª`dG�á``cô`M�Aó``H

¯ äÉ```¡`«`∏`jô`dGClass 20

øeR�É¡«a�ójõj�’�≈àdG�äÉ`eGóîà°SEÓd�Ö°SÉæe�äÉ`¡`«`∏`jô`dG�øe�´ƒ`æ`dG�Gòg

.�á```«`fÉ``K�20�øY�∑ô``ë`ª`dG�á``cô`M�Aó``H

¯ äÉ```¡`«`∏`jô`dGClass 30

øeR�É¡«a�ójõj�’�≈àdG�äÉ`eGóîà°SEÓd�Ö°SÉæe�äÉ`¡`«`∏`jô`dG�øe�´ƒ`æ`dG�Gòg

�.�á```«`fÉ``K�30�øY�∑ô``ë`ª`dG�á``cô`M�Aó``H

π``«`¨`°û`à`dG�Aó``H�ø`eR�≈∏Y�ÉeEG�¬`JÉfÉ`«`H�iƒ``à`ë`J�∑ô`ë`e�π`c�¿CÉH�kÉ`ª`∏`Y

```dG�hCGClass.�π``«``¨`°û`à`∏d�Ö``°SÉ`æ`ª`dG

¯á`«`∏°UC’G ¬`à`dÉM ¤EG …Ó`jôdG π`«`¨`°û`J IOÉ`YEG ´Gƒ`fCGResetting

hCG�kÉ`jhó`j)�áØ`∏`àfl�¥ô`£H�á«∏°UC’G�¬`àdÉM�¤EG�iÓ`jôdG�IOÉYEG�øμ`ªŸG�øe

Ée�kÉÑdÉZh�.�ΩGóîà°SEG�πμd�‹ÉãŸG�Üƒ∏°SC’G�QÉ«àNG�ø°ù`ëà`°ù`ŸG�øeh�(kÉ`«`dBG

¬JOÉYEG�´ƒf�QÉ«àNE’�ô°TDƒe�≈∏Y�á`jQGô`◊G�π`ª◊G�IOÉjR�äÉ¡`«`∏jQ�iƒà–

ICÉ°ûæŸG�π«¨°ûJ�IOÉYEG�øμÁ�≈àM�∂dòch�¢Vô¨dG�Gò¡d�.�á«∏°UC’G�¬àdÉM�¤EG

:�á«∏°UC’G�¬àdÉM�»`dEG�…Ó``jôdG�IOÉYE’�Ö«dÉ°SCG�áKÓK�∑Éæg�É¡∏°üa�ó©H

¯:�kÉ«`dBG�π«`¨°ûàdG�IOÉYEGh�á«`∏°UC’G�¬à`dÉM�»`dEG�kÉ«dBG�…Ó`jôdG�IOÉYEG

øY�èàæj�’�»àdGh�áÑ`bGôe�¿hO�πª`©`J�≈àdG�IÒ`¨`°üdG�äÉæ«cÉŸG�ádÉM�‘

øμÁ�(...�,�AGƒ¡dG�∞««μJ�áª¶fCG�,�äÉî°†ŸG�πãe)�áª`«`°ù`L�QÉ`£`NCG�É¡∏`£Y

≈`dEG�¿ó`©`ª`dG�≈FÉæ`K�ô`°ü`æ`©dG�Oô`Ñ`j�ÉeóæY�áeó`ÿG�¤EG�Oƒ©J�¿CG�á`æ«cÉª∏d

.�á`«`∏`°UC’G�¬`à`dÉ`M�¤EG�Oƒ`©`j�¿CG�iÓ`jô`∏d�í`ª`°ù`J�IQGô``M�á`LQO

¯:�kÉ`jhój�π`«`¨`°û`àdG�IOÉ`YEGh�á`«∏`°UC’G�¬àdÉM�¤EG�kÉ`«`dBG�iÓ`jôdG�IOÉYEG

≥`jô`W�ø`Y�º`à`J�Ée�kÉ`Ñ`dÉ`Z�≈à`dGh�á`«`dB’G�º``¶`ædG�á`dÉM�≈`a�π`ã`eC’G�π`◊G

á`«`æ`a�á`©`æ`≤`e�ÜÉÑ°SCG�óLƒJ�å«M�∫ƒÄ°ùŸG�≈æØdG�±Gô°TEÉH�π«¨°ûàdG�IOÉ`YEG

¿ƒ`μJ�Ée�ádÉM�≈a�kGó«Øe�π`◊G�Gòg�¿ƒμj�.�π`ë`dG�Gòg�ΩGó`î`à`°SE’�á`«`æ`eCGh

.�äÉ``¡`«`∏`jôdG�≈`dEG�∫ƒ`°UƒdG�≈a�á`Hƒ`©`°U�∑Éæg
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¯:�kÉ`jhój�¬∏`«`¨`°û`Jh�á`«∏`°UC’G�¬àdÉM�¤EG�iÓ`jôdG�IOÉYEG

á`«∏°UC’G�¬`à`dÉ`M�≈`dEG�iÓ`jô`dG�IOÉ`YEG�ΩÉ`ª`JEG�¿É`eC’G�ó`YGƒ`b�•Gô`à`°TEG�óæY

¢ü`ë`a�ó`©`H�∂dP�h�π``gDƒ``e�¢ü`î`°T�á`£`°SGƒ`H�ΩÉ`¶`æ`dG�π`«`¨`°û`J�IOÉ`YEG�h

.�π```°ü`Ø`dG�ÜÉ``Ñ`°SCG�π``«`∏`ë`J�h

¯ ô```«`NCÉ`J ø``eõ`H á``jQGô``ë`dG á``jÉ`bƒ`dG äÉ```¡``«`∏`jQ

¢†`©`H�∑É`æ`¡a�äÉ`¡`«`∏`jô`dG�∞`FÉ`Xh�ø`e�√ô`cP�≥`Ñ`°S�Ée�≈`dG�á`aÉ`°VE’ÉH

Gò¡d�.�¬```JOÉ`YEG�hCG�π``«``¨``°û``à`dG�ø``eR�ô``«`NCÉ`J�Ö`∏``£`J�≈`àdG�äÉ`≤`«`Ñ`£`à`dG

:�¿ÉàØ«Xh�äÉ¡«∏jôdG�øe�´ƒædG

¯ó`jõ`J�’�á`æ`«`©`e�π`«`¨`°ûJ�IQhO�hCG�áæ`«`©e�á`cô`M�Aó`H�Iô`à`a�¿CG�áÑ`bGôe

�.�kÉØ∏°S�É¡£Ñ°V�ºàj�IOófi�áª«b�øY

¯á`Ñ`bGô`e�≈`a�á`jÉ`bƒ`dG�iÓ```jQ�√ó`æ`Y�CGó`Ñ`j�iò`dG�â`bƒ`dG�á`jGó`H�ô`«`NCÉJ

�.�ó```¡`é`dG�hCG�QÉ`«`à`dG

:�á«dÉàdG�ä’É◊G�≈a�kÉ°SÉ°SCG�äÉ¡«∏jôdG�√òg�Ωóîà°ùJ�h

¯IÒ¨àe�äÉØ∏e�áÑ°ùf�iP�∫ƒÙÉH�á°UÉÿG�äÉehÉ≤ŸG�äÉjQÉ£H�ájÉbh

)Autotransformerôªà°ùJ�≈àdG�hCG�QGôμàdG�IÒãμdG�ácô◊G�AóH�ÒKCÉJ�ó°V�(

�.�πªàμJ�’�≈àdG�hCG�á∏jƒW�IÎØd

¯ìÉª°ùdG�√óæY�øμÁ�’�âbh�≈àM�¿ÉeC’G�äÉÑ∏£àŸ�π«¨°ûàdG�∞bh�ÒNCÉJ

ô`«`Z�á`î`°†`e�ádÉM�≈a�kÓ`ã`e)�π`NóJ�¿hO�Ö`MÉ`°üŸG�π`£`©dG�QGô`ª`à`°SEÉH

�.�(Gòμgh�...�â```«`jõJ�ΩÉ¶f�≈a�§¨°†dG�ó≤a�hCG�ájÒ°†–

Iô```FGó`dG ô`°ü`b äGQÉ`«`J ø`e á`jÉ`bƒ`dG

¿CG�Iô`FGódG�ô`°ü`b�äGQÉ`«J�øe�ájÉ`bh�RÉ`¡L�iC’�óH’�äGó©ŸG�∞∏J�iOÉØàd

äGP�π`£`Y�äGQÉ«J�iC’�™`jô°ùdG�π°üØdG�∂dòc�h�±É°û`à`cEG�»∏Y�kGQOÉb�¿ƒ`μj

:�ájÉbƒdG�Iõ¡LCG�á∏ãeCG�øe�.�iƒ°ü≤dG�É¡àª«b�¤EG�π°üJ�¿CG�πÑb�á«dÉY�º«b

¯��äGRƒ````«`Ø`dG

¯á```«`Hô`¡`μ`dG�™`WGƒ`≤`dG

á`«`Hô`¡`μdG�™`WGƒ`≤dG�πãe�∞`FÉ`XƒdG�IOó`©àe�Iõ`¡LC’G�Ohõ`J�¿CG�øμ`Á�Éªc

.�Iô`FGódG�ô°üb�äGQÉ«J�øe�ájÉbh�¢UGƒîH�äGQƒàcÉàfƒμdG�h�äÉcôëª∏d
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¯ äGRƒ````«``Ø``dGFuses

¿CG�á`HôéàdG�â`à`Ñ`KCG�å«M�∑ôÙG�ájÉbh�≈a�äGRƒ«ØdG�ΩGóîà°SEÉH�≈°Uƒj�’

≈a�h)�¬dÓ`MEG�ΩRÓdG�øe�¿ƒμjh�¥Îëj�±ƒ°S�,�kÓLBG�hCG�kÓLÉY�¿EG�,�Rƒ«ØdG

,�øμÁ�’h�.�(óMGh�Rƒ`«a�¢ù«dh�äGRƒ`«a�çÓ`ãdG�∫Gó`Ñà°SEG�Öéj�¬dÉ◊G�√òg

Rƒ`«`ØdG�¢UGƒ`N�¢ù`Ø`f�¬d�Rƒ`«ØH�ºàj�±ƒ°S�∫ÓME’G�¿CG�¿Éª°V�,�™bGƒdG�≈a

OÉ©`Ñ`à`°SEG�π°†`Øj�¬fEÉa�ºK�øeh�ájÉbƒdG�Iõ¡LCG�≥aGƒJ�≥≤ëj�iòdGh�≈∏°UC’G

πjƒ£dG�ióŸG�≈∏Y�É¡fG�h�á°UÉN�äÉcôÙG�ájÉbh�≈a�äGRƒ`«ØdG�ΩGó`îà°SEG

.�ôªà°ùŸG�ÉgÒ«¨J�áé«àf�™WGƒ≤dG�øe�≈∏YCG�É¡àØ∏μJ�¿ƒμJ

¯ á``«`°ù`«`WÉ`æ`¨`ehô`¡`μdG ™``WGƒ`≤`dGMagnetic circuit breakers

äGRÉØdG�øe�πc�≈∏Y�≈°ù`«`WÉæ`¨e�π°ü`a�RÉ¡`L�≈∏Y�™`WGƒ≤dG�√òg�iƒ`à–

™`£`b�á`©°S�Ohó`M�≈a�º`«`≤H�á«dÉ©dG�IôFGódG�ô°üb�äGQÉ«J�π°üØj�h�∞°ûàμj

.∫É£YC’G�äGQÉ«J�ÒKCÉJ�øe�á«Hô¡μdG�iƒ≤dG�º¶f�ájÉªM�ºàj�∂dòH�h�™WÉ≤dG

IRÉ`a�πc�≈∏Y�á∏°üØæe�äÉ°ù›�≈∏Y�á«Hô¡μdG�™WGƒ≤dG�iƒà–�Ée�IOÉY�h

kÓ``°üa�IRÉØdG�ájOÉMCG�á«°ù«WÉæ¨ŸG�π°UGƒØdG�øe�iCG�πªY�øY�èàæj�å«ëH

ájÉª◊�á°ü°üıG�™WGƒ≤dG�¢†©H�¿EG�Éªc�.�áKÓãdG�ÜÉ£bCÓd�kÉæeGõàe�kÉ`«`dBG

�.�ô°ü≤dG�QÉ«J�ó°V�ájÉªM�≈∏Y�iƒà–�äÉcôÙG

 QÉ`«`à`dG π``°ü`ah π`«`°UƒJ ≈`a º`μ`ë`àdG 3-1Power switching

¤EG�á`aÉ°VEG�á«`Hô`¡c�iƒb�Ió©e�iCG�π°üah�π«`°UƒJ�øe�áØ«XƒdG�√òg�øμ“

á`bÉ£dG�áª`«b�ô`«`«¨`J�≈a�,�∑ôÙG�≈a�ºμ`ëàdG�óæY�,�kÉfÉ«MCG�Ωóî`à`°ùJ�É¡fEG

.Gòμgh�...¬eõYh�¬àYô°S�º«¶æJ�¢Vô¨H�∂dP�h�∑ôëª∏d�IGò¨ŸG�á«Hô¡μdG

:�ΩGóîà°SEÉH�,�≥«Ñ£àdG�äÉLÉ«àMEG�≈∏Y�kGOÉªàYEG�,�áØ«XƒdG�√òg�≥«≤–�øμÁ

¯á`cô`◊G�äÉ`FOÉH�h�äGQƒà`cÉàæμdG�πãe�:�á``«`μ`«`fÉ`μ`«`ehô`¡c�äÉ`é`à`æe

�.�∑ôëª∏d�ájhó«dG

¯�á`ª`YÉædG�ácô`◊G�äÉ`FOÉ`H�π`ãe�:�á``«`fhô`à`μdEG�äÉ`é`à`æeSoft starters

π`°ü`ØdG�≈a�kÉ«∏«°üØJ�É¡Mô°T�ºàjh)�OOÎdG�äGô`«`¨e�/�á`Yô`°ùdG�äGô`«`¨e�h

.�(™``HÉ`°ùdGh�¢SOÉ``°ùdG

¯ äÉ```«`∏`ª`©`H QÉ``«`à`dG π``°ü`a h π``«`°Uƒ`JOn-Off

âªª°Uøe�iCG�hCG�äÉcô`ÙG�ájò`¨J�≈a�º`μ`ëà∏d�π°üØdG�h�π«°UƒàdG�Iõ¡LCG

.áLÉ◊G�óæY�É¡∏°üa�h�É¡∏«°UƒJ�äÉ«∏ªY�≥jôW�øY�á«Hô¡μdG�iƒ≤dG�äGó©e

.á`Ø`«`XƒdG�√òg�ájOCÉ`J�≈a�kÉ`Yƒ«°T�Iõ`¡LC’G�ÌcCG�äGQƒ`à`cÉ`à`fƒ`μdG�π`ã“�h

πãe�∞FÉXƒdG�IOó©àe�äÉéàæe�≥jôW�øY�≥≤ëàJ�¿CG�áØ«XƒdG�√ò¡d�øμÁ�h

�∫Éãªc)�á©WÉ≤dG�äGQƒàcÉàfƒμdGh�äÉcôÙG�™WGƒbIntegral.�(
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¯Qƒ`à`cÉ`àfƒμdG ≈°ù`«`WÉ`æ`¨ehô`¡μdGElectromagnetic contactor

ºμ`ëàdG�º`à`j�≈`μ`«`fÉ`μ`«`e�π`°ü`a�h�π`«`°Uƒ`J�RÉ`¡`L�Qƒ``à`cÉ`à`fƒ`μdG�πãÁ

Qƒ``à`cÉ`à`fƒ`μdG�∞`∏`e�ájò`¨`J�óæ`Y�.�≈```Hô``¡`c�¢ù``«`WÉ`æ`¨`e�á`£`°SGƒ`H�¬«a

�¬`HÉ`£`bCG�≥∏`¨J�≈°ù`«`WÉæ`¨ehô`¡μdG�á`«`°ù`«`FôdGPower contactº`K�øe�h

º«¶æà∏d�™°VÉÿG�πª◊Gh�á`«`Hô`¡`μdG�á`jò`¨`àdG�Qó`°ü`e�ÚH�Iô`FGódG�π`°UƒJ

¢ù«WÉæ¨ŸG�:�ÚFõL�øe�≈Hô¡μdG�¢ù«WÉæ¨ŸG�¿ƒμàj�h�.(Gòμg�h�...�∑ôfi)

π°ü`ØdG�h�π«°UƒàdG�ÜÉ`£bCG�á`¶`aÉ◊G�πª`–�.�ácô`ëàŸG�á¶aÉ◊G�h�âHÉãdG

Qƒ`à`cÉàfƒμdG�≈∏Y�É¡∏«ª–�øμÁ�≈àdG�IóYÉ°ùe�•É≤f�ájCG�∂dòc�h�á«°ù«FôdG

.�≈``°ù`«`WÉ`æ`¨`ehô`¡`μ`dG

¯•É``≤``æ`dG Ió```YÉ``°ù`ª`dGAuxiliary contacts

øe�IóYÉ°ùŸG�á£≤ædG�Ωóîà°ùJ�å«M�∞FÉXƒdG�øe�ójó©dG�IóYÉ°ùŸG�•É≤æ∏d

�IOÉY�∫ƒ°üØŸG)�´ƒædGN/OÉÑdÉZ�(äÉØ∏Ÿ�á«Hô¡μdG�ájò¨àdG�OƒLh�ó«cCÉàd

≈©HÉ`à`àdG�º`μ`ë`àdG�≥`«`≤`ë`àd�Ió`YÉ°ùŸG�OÉ≤ædG�Ωóîà°ùJ�Éªc�.�QƒàcÉàfƒμdG

.�IQÉ°TE’G�∞FÉXh�h�≈Hô¡μdG�(§HôdG)�∂HÉ°ûàdG�h

��:IóYÉ°ùŸG�•É≤ædG�øe�á«°ù«FQ�´GƒfCG�áKÓK�óLƒj

¯�IOÉY�(ÜÉ£bC’G�áMƒàØe)�ádƒ°üØe�á«¶◊�IóYÉ°ùe�π«°UƒJ�•É≤f N/O:

ø`Y�QÉ`«`à`dG�™£`≤`j�ÉeóæY�Ió`YÉ°ù`ŸG�•É≤`ædG�√òg�(ÜÉ`£`bCG�í`à`Ø`J)�π°üØJ

á`jò`¨`J�óæY�(É`¡`HÉ`£`bCG�≥`∏`¨`J)�≥`°û`©`J�h�≈°ù`«`WÉæ¨ehô¡μdG�QƒàcÉàfƒμdG

.�≈``Hô``¡`μdG�QÉ«àdÉH�≈°ù`«`WÉæ¨ehô¡μdG�Qƒ`à`cÉàfƒμdG

¯�IOÉY�(ÜÉ£bC’G�á≤∏¨e)�á≤°û©e�á«¶◊�IóYÉ°ùe�π«°UƒJ�•É≤fN/C:

QÉ`«`à`dG�™`£`≤`j�Éeóæ`Y�Ió`YÉ`°ù`ª`dG�•É`≤`ædG�√ò`g�(ÜÉ``£`bCG�≥`∏`¨`J)�≥`°û`©`J

ó`æY�(É``¡`HÉ`£`bCG�í`à`Ø`J)�π`°ü`Ø`Jh�≈`°ù`«`WÉæ`¨`ehô`¡`μdG�Qƒ`à`cÉàfƒμdG�øY

.�≈Hô¡μdG�QÉ«àdÉH�≈°ù«WÉæ¨ehô¡μdG�QƒàcÉàfƒμdG�ájò¨J

¯�á«∏jƒ–�á«¶◊�IóYÉ°ùe�π«°UƒJ�•É≤fC/O�:

�π`«`°UƒJ�á`£`≤f�≈∏Y�IóYÉ`°ùŸG�•É≤ædG�√òg�iƒà–N/Ohπ`«`°UƒJ�á£`≤f

N/CIó`YÉ°ùŸG�•É`≤ædG�√ò¡d�.�√ÓYCG�Éª¡æe�πμd�±ô`©ŸG�ΩÉ¶ædÉH�¿Óª`©`j

�.�(∑Î°ûe�±ôW�É¡d�¿CG�iCG)�±GôWC’G�øe�´GƒfCG�áKÓK�á«∏jƒëàdG

Ió`YÉ`°ùe�•É≤æH�á«`°ù`«`WÉæ¨ehô¡μdG�äGQƒàcÉàfƒμdG�õ¡Œ�∂dP�¤EG�áaÉ°VEG

�´ƒ``ædG�ø`e�IOÉ`Y)�á`«`æ`eRC/Oá``jò`¨`J�ó`æ`Y�ÉeEG�É`¡`à`dÉM�∫ó``Ñ`à`J�≈à`dG�(

IÎa�Qhôe�ó©H�øμdh�¬æY�QÉ«àdG�π°üa�hCG�≈°ù`«`WÉæ¨ehô`¡μdG�Qƒà`cÉàfƒμdG

Ωóî`à`°ùe�á£°SGƒH�á«æeõdG�Ò`NCÉàdG�Iô`à`a�§`Ñ`°V�øμÁ�Ée�kÉÑdÉZ�h�.�á«æeR

.�≈``°ù`«`WÉ`æ`¨`ehô`¡`μdG�Qƒ`à`cÉ`à`fƒμdG
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¯äGó``ª`î``e á`````fõ``à`î`ª`dG á```bÉ``£`dGCoil suppressor

á``fõ`à`ıG�á`bÉ`£`dG�∫ƒ`ë``à`J�Qƒ``à`cÉ``à`fƒμ`dG�∞``∏``e�π`ª``Y�±É`≤`jEG�ó`æ``Y

) 21/2 LiçGó`MEG�≈a�ó`¡`÷G�Gòg�Ö`Ñ`°ùàj�.�ó``¡``L�IQƒ``°U�¤G�∞``∏`ŸG�≈`a�(

)�πNGóJInterferenceIõ¡LCG�ΩGóîà°SEG�ºà`j�.¤B’G�ºμëàdG�Iõ¡LCG�πªY�™e�(

�áfõàıG�ábÉ£dG�äGóªflCoil suppressorÉ`‡�ó`¡`÷G�á``ª`«`b�ø`e�óë∏d

.äÓ`NGó`à`dG�™`æ`Á�hCG�π∏`≤`j

äGó```ª``î``e�´Gƒ``fCG:�á```fõ``à`î`ª`dG�á``bÉ``£`dG

¯�Iô```FGORC

¯Varistor or bidirectional diode

�¯Diode (fly wheel diode)

¯QÉ``«`à`NEG π``eGƒ``Y ≈```°ù`«`WÉ`æ`¨ehô`¡`μdG Qƒ``à`cÉ``à`fƒ`μ`dG

Qƒ`à`cÉ`à`fƒ`μdG�QÉ`«`à`NEG�óæY�á«dÉàdG�π`eGƒ`©dG�QÉÑ`à`YE’G�≈a�ò`NC’G�øe�óH’

á`«``°SÉ`«≤dG�äÉØ°UGƒ`ŸG�Ö°ùM�√QÉ«àNEG�ºàj�h�Ö°SÉæŸG�≈°ù`«`WÉæ¨ehô¡μdG

�á«ŸÉ©dGIEC 60-947-4�:

¯á`cô`M�Aó`H�¢UGƒN�.�√ó`¡`Lh�π`ª`◊G�QÉ`«J�á`ª«b�:�πª◊G�´ƒfh�á©«ÑW

�.�ï```````dG...π````ª`◊G

¯,�áYÉ°ùdG�≈a�π«¨°ûàdG�IQhO�QGôμJ�äGôe�OóY�:�á°UÉN�π«¨°ûJ�ä’ÉM�iCG

´ƒ``f�,�ΩGó`î`à`°S’G�á`«`Yƒf�,�¬fhó`H�hCG�π`ª`◊G�QÉ«J�≈∏Y�≥«`°û©àdG�ºàj�πg

.�ï```````dG...Üƒ∏£ŸG�≈°VGÎa’G�ôª©dG�,�Üƒ∏£ŸG�≥aGƒàdG

¯π``eGƒ`©dG∫ó`©e�,�§`«`ë`ª`dG�ƒ`÷G�IQGô``M�á``LQO�:�á`£``«`ë`ª`dG�ájƒ`é`dG

.�ï```````dG...á```Hƒ``Wô``dG

≈`∏``j�É`ª`«`ah�.≥``«`Ñ`£``àdG�≈∏Y�á≤`HÉ°ùdG�π``eGƒ`©dG�ø`e�πc�á`«`ª`gCG�ó`ª`à`©J

�:�á`Ø`∏`à`î`ª`dG�≥``«`Ñ`£`àdG�á`∏`ã`eCG�¢†©H

�á«ehCG�áehÉ≤Ã�πã‡�πªM�≈a�ºμëàdG�(CG)AC-1:

.�á«ehCG�∫ÉªMCG�≈a�ºμëà∏d�á«£‰�äÉ≤«Ñ£J�Úî°ùàdGh�áÄaóàdG�º¶f�ó©J

øe�á«°ù«WÉæ¨ehô¡μdG�äGQƒàcÉàfƒμdG�ΩGóîà°SG�∫É›�≈a�º¶ædG�√òg�™≤J

�´ƒædGAC-1äGQhO�QGôμJ�øe�π«∏b�Oó©H�∫ÉªMC’�IOÉY�á°ü°üıG

�.áYÉ°ùdG�≈a�π«¨°ûàdG

�èdõJ�äÉ≤∏ëH�iÒKCÉJ�∑ôfi�≈a�ºμëàdG�(Ü)AC-2 (Slip ring motor):

´ƒædG�øe�á`«`°ù`«`WÉæ¨`ehô¡`c�äGQƒ`à`cÉàfƒc�äÉ≤«Ñ£àdG�√òg�≈a�Ωóîà°ùj

AC-2ƒ°†©dG�hCG�QGhódG�ƒ°†©dG�Iô`FGóH�≥«°û`©àdGh�ácô◊G�Aó`ÑH�íª°ùJ�≈àdG)

.(èdõJ�äÉ≤∏ëH�ájÒKCÉàdG�äÉcôëª∏d�πMGôŸG�≥«bO�§Ñ°†dG�h�âHÉãdG
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�≈HÉéæ°S�¢üØb�iP�iÒKCÉJ�∑ôfi�≈a�ºμëàdG�(`L)AC-3/4

(Squirrel cage motor):

øe�á«`°ù`«`WÉæ¨ehô`¡μdG�äGQƒà`cÉàfƒ`μdG�ÉeEG�äÉ≤«Ñ£àdG�√òg��≈a�Ωóîà°ùj

�´ƒ``ædGAC-3�π``eÉμ`dG�π`ª`ë`dG�QÉ«`J�™`£`≤`J�≈`àdG)FLCÉ`eEG�h�(∑ô``ë`ª`∏d

�´ƒædG�øe�á«°ù«WÉæ¨ehô¡μdG�äGQƒàcÉàfƒμdGAC-4≥`æN�QÉ«J�™£≤J�≈àdG)

≈`∏`Y�iQGô```ë`dG�ô``«``KCÉ`à`dG�Oóë`à`j�’�,�á`dÉ`◊G�√ò`g�≈a�.�(QGhó`dG�ƒ`°†`©`dG

¬æμdh�πªë∏d�ôªà°ù`ŸG�π«`¨`°ûàdG�QÉ`«`àH�≈°ù`«`WÉæ¨ehô`¡μdG�Qƒ`à`cÉàfƒ`μ`dG

QGôμJ�äGô`e�Oó`Yh�¬`à`∏eôa�hCG�∑ô`ë`ª`∏d�ácô`◊G�Aó`H�¢UGƒ`N�≈∏Y�óª`à`©j

QÉ«`à`NE’�¿ÓeÉY�ºgCG�¿EÉa�¬«∏Y�h�.�áYÉ°ùdG�≈a�πª◊G�±É≤jEG/AóH�äÉ«∏ªY

OóY�h�≥«Ñ£àdG�ΩGóîà°SEG�á«Yƒf�Éªg�≈°ù«`WÉæ¨ehô`¡`μdG�Qƒ`à`cÉàfƒ`μdG�Gòg

.�π`«`¨`°û`àdG�IQhO�QGô`μJ�äGôe

�ájô`«`KCÉJ�∫ÉªMCG�≈a�ºμ`ëàdG�(O)Reactive loadsäGP´É`aó`fEG�äGQÉ`«`J

:�ájò¨àdG�Qó°üe�≈∏Y�É¡∏«°UƒJ�óæY�á«dÉY

ô`FGhOh�ä’ƒ`ë`ª∏d�á`«`FGóàHE’G�äÉØ∏ŸG�≈a�ájÒ``KCÉàdG�∫ÉªMC’G�√òg�πãªàJ

≥`«`°û`©`à`dG�á`©`°S�¿ƒ`μJ�¿CG�Öéj�.�(äÉ``Ø`ã`μ`ŸG)�IQó`≤`dG�π`eÉ`©e�ø`«`°ù`–

)Making capacityÜÉ©«à°SEG�≈∏Y�IQOÉb�≈°ù«WÉæ¨ehô¡μdG�QƒàcÉàfƒμ∏d�(

ÜÉ``£`bCÓd�¬`H�ìƒ``ª`°ù`e�ô`«``Z�OGó`JQEG�çhó``M�¿hO�√òg�´É`aó`fE’G�äGQÉ«J

ô`WÉ`ıG�çhóM�¿hóH�h�≈`°ù`«`WÉæ`¨ehô`¡`μdG�Qƒ`à`cÉà`fƒ`μdÉH�á`«`°ù`«`FôdG

�.�ÜÉ£bC’G�ΩÉëàdEG�πãe�áÑMÉ°üŸG

)�≥«°û©àdG�á©°S�¿EÉa�¬«∏Y�hMaking capacityQÉ«`àNEG�πeGƒY�ºgCG�íÑ°üJ�(

.�äÉ≤«Ñ£àdG�√òg�≈a�á«°ù«WÉæ¨ehô¡μdG�äGQƒàcÉàfƒμdG

 ≥````aGƒ``à`dG ¿É```ª``°V 4-1Coordination

¯∞``jô``©``J ≥````````aGƒ`à`dG

ô°üb�øe�á`«`°ù«`FôdG�ájÉbƒdG�äGó`©`e�¢ù`fÉŒ�,�≥`aGƒ`àdG�äÉ`«°SÉ°SCG�Ö∏`£àJ

Qƒà`cÉàfƒ`c)�Ö`°SÉæe�π°üah�≥«`°û©J�RÉ¡L�™e�(�™WÉb�hCG�äGRƒ«a�)�IôFGódG

IOÉjR�øe�á`jQGô`ë`dG�á`jÉbƒ`∏d�ÖMÉ°ü`ª`dG�iÓ`jô`dG�h�(≈`°ù«`WÉæ`¨ehô`¡`c

ºàj�h�,�∑ôÙG�ájÉªMh�π«¨°ûJ�¥ôW�π°†aCG�øª°†f�≥aGƒàdG�Gò¡H�h�.�π`ª◊G

¢ù«d�h�kÉ©e�á`cô◊G�äÉFOÉH�äÉfƒμŸ�á«∏ª©e�äGQÉÑàNEG�≥jôW�øY�≥aGƒàdG

.ájOÉ«àYEG�Ò¨dG�äGQÉ«àdG�π°üa�ó©H�áYƒªÛG�AGOCG�áaô©Ÿ�∂dP�h�IóM�≈∏Y
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¯´Gƒ`````fCG ≥````````aGƒ`à`dG

á```«``°SÉ`«``≤`dG�äÉ`Ø`°UGƒ``ª`dÉH�≥````aGƒ`àdG�ø`e�´Gƒ```fC’G�√ò`g�∞`«``°Uƒ`J�º`J

 IEC 60-947-4≈g�hè`JÉædG�h�¬`H�ìƒ`ª`°ù`ŸG�Ió©ŸÉH�∞∏àdG�áLQO�Oó–

.�IôFGódG�ô°üb�øe�IOófi�º«b�øY

¯´ƒ``f�1�º``bQ�≥``aGƒ``à`dGType 1 coordination:

�á`LQO�≥`aGƒ`àdG�kÉ`≤`HÉ`°S)aá`≤`HÉ`°ùdG�á`«`°SÉ`«`≤dG�äÉ`Ø`°UGƒ`ª`dÉH�±ô`©`eh

IEC 292-1óH’�(øe�Iô`FGódG�ô`°ü`b�ä’ÉM�≈a�á«Hô`¡`μdG�ájÉbƒdG�äGó©Ÿ

π°üa�ó©Hh�.�OGôaC’G�hCG�ICÉ`°ûæŸG�≈∏Y�IQƒ`£N�ájCG�çhó`M�¿hO�π£©dG�π°üa

kGó`L�¤ÉY�iƒà°ùe�≈∏Y�≈æ`a�ΩÉ«b�ó`©H�’EG�π«`¨`°û`àdG�IOÉYEG�øμÁ�’�π£©dG

.�á≤HÉ°ùdG�äÉfƒμŸG�≈∏Y�∞°ûμdG�øe

¯´ƒ``f�2�º``bQ�≥``aGƒ``à`dGType 2 coordination:

�á`LQO�≥`aGƒ`àdG�kÉ`≤`HÉ`°S)cá`≤`HÉ`°ùdG�á`«`°SÉ`«`≤dG�äÉ`Ø`°UGƒ`ª`dÉH�±ô`©`eh

IEC 292-1óH’�(øe�Iô`FGódG�ô`°ü`b�ä’ÉM�≈a�á«Hô`¡`μdG�ájÉbƒdG�äGó©Ÿ

π°üa�ó©H�h�.�OGôaC’G�hCG��ICÉ°ûæŸG�≈∏Y�IQƒ£N�ájCG�çhóM�¿hO�π£©dG�π°üa

øe�h�§Ñ°†dG�≈a�Ò«¨J�iCG�hCG�äÉ«Ø∏J�ájCG�äGó©ŸG�≈fÉ©J�¿CG�Öéj�’�π£©dG

∫Ó`MEÉH�í`ª`°ùj�’�¬fCG�Ωƒ`¡ØŸG�øe�.�á`eóÿG�É¡dÉNOEG�IOÉYEG�øμÁ�¬fEÉa�ºK

øe�óH’�≈àdG�äGRƒ«ØdG�GóY�Éª«a�äGQÉÑàNE’G�∫Ó`N�ájÉbƒdG�äGó©e�øe�iCG

�.�É¡∏«°UƒJ�OÉ©j�¬fEÉa��™WGƒ≤dG�ádÉM�≈a�Éªæ«H�,�É¡dÓMEG

ø`ª`°†`j�¬`fCG�å`«`M�2�ºbQ�≥``aGƒ`à`dG�ΩGó`î`à`°SEÉH�≈`°Uƒ`j�¬`fEÉa�≥`Ñ`°S�É‡

ô°ü≤dG�QÉ`«àd�π`°ü`a�çhó`M�ó©H�≈àM�äÉ`cô`ë`ª∏d�π`«`¨`°û`à`dG�ájQGô`ª`à`°SEG

º`K�øe�h�áfÉ`«`°üdG�≈æ`a�ø`e�∫ÉY�iƒ`à°ùe�¤EG�êÉàëj’�¬fCG�¤EG�áaÉ°VE’ÉH

ºàj�¿CG�Öéj�≥`aGƒ`àdG�´Gƒ`fCG�øe�´ƒ`f�iCG�¿CÉH�kÉª∏Y�.�∑ô`ëª`dG�πªY�¿Éª°V

ø`Y�º`à`j�¿CG�ø`μ`ª`j�’h�á`cô`ë`dG�äÉFOÉH�≈`©`æ°üe�øe�∫hGóL�≈a�¬Áó≤J

IOÉjR�iÓ`jQ�hCG)�QÉ`«J�™`WÉ`b�h�á`cQÉe�øe�Qƒ`à`cÉ`à`fƒ`c�ΩGó`î`à°SEG�≥jôW

.�iô```NCG�á`cQÉ`e�ø`e�(π``ª`◊G

¯�π``````````eÉ``μ``dG�≥``aGƒ``à`dG

á`«`°SÉ`«`≤dG�äÉ`Ø```°UGƒ``ª``∏d�É``≤``Ñ``W�,�π``eÉμdG�≥``aGƒ``à`dÉ`H�Oƒ``°ü``≤``ŸG

IEC 60-947-6-2áYƒª›�¿ƒμJ�¿CG�óH’�IôFGódG�ô°üb�ä’ÉM�≈a�¬fCG�,

’CG�Öéj�Éªc�IQƒ£N�¿hO�π£©dG�π°üa�≈∏Y�IQOÉb�ájÉbƒdG�h�™£≤dG�äGó©e

h�≈∏`YCG�ƒ`g�h�äGQƒ`à`cÉ`àfƒ`μdG�≈a�ΩÉ`ë`àdEG�çóëj�¿CG�’�h�äGó`©`ŸG�ôKCÉàJ

≥aGƒàdG�áØ°ù∏Ød�IóFGôdG�∂`«`fÉ`μ`«`ª`«`∏J�ácô°T�Èà©Jh�.�≥aGƒàdG�´GƒfCG�π°†aCG

)�á©`WÉ`≤`dG�äGQƒ`à`cÉ`à`fƒ`μdG�äÉéàæe�¥ƒ°ù∏d�É¡Áó≤àH�πeÉμdGIntegral(

�.�IôFGódG�ô`°ü`b�π°üa�ó©H�Iô°TÉÑe�á`eóÿG�ICÉ°ûæŸG�∫ÉNOEG�IOÉYEG�¿Éª°†d
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GV2-ME

LC1-D

á```cô``ë``dG äÉ```FOÉ`H äÉ``Yƒ``ª`é`e -2
 ó```MGƒ``dG è``à`æ`ª`dG á``Yƒ`ª`é`e 1-2

+�QƒàcÉàfƒc�+�QÉ«J�™WÉb�A≈aÉμJ�h�á`jhó`«dG�∑ô`ë`ª`dG�á`cô`M�äÉ`FOÉH

�.�âdƒ"�415/400�ó`¡`L�óæY�äGhƒ``∏`«`c�30�≈`à`M�äÉ`©`°ùH�h�,�Oƒ``dô`"hCG

�™WÉ≤dG�QƒàcÉàfƒμdG�:�∫ÉãeIntegral.�óMGh�RÉ¡L�≈a�É¡∏c�≥≤ëàJh

�`dÉH�¢UÉÿG�êƒdÉàμdG�≈∏Y�´ÓWE’G�≈Lôj�π«°UÉØàdG�øe�ójõŸ)Integral(

ø```«`æ`KEG ø```«`é`à`æ`e á``Yƒ`ª`é`e 2-2
ô°ü≤dG�QÉ«Jh�πª◊G�IOÉjR�øe�ájÉbƒH�Iõ¡›�á«dB’G�∑ôÙG�ácôM�äÉFOÉH

.�Qƒ`à`cÉ`àfƒ`μdG�¤G�áaÉ°VE’ÉH�∑ô`ÙG�™`WÉb�øe�CGõ`éàj�’�Aõ`é`c

�:�∫ÉãeGV2, GV7, NS + LC1••.

Qƒà`cÉàfƒ`c

 äÉ```é`à`æ`e çÓ``K ø`e á``Yƒ`ª`é`e 3-2
≥`jô`W�øY�π`ª◊G�IOÉjR�øe�á`jÉbƒH�Iõ¡›�á«dB’G�∑ô`ÙG�ácôM�äÉFOÉH

�π`ª`◊G�IOÉ`jR�ó°V�iQGô`M�iÓ`jQOverloadQƒà`cÉ`àfƒ`c�¤EG�áaÉ`°VE’ÉH

.�§≤a�ô°ü≤dG�QÉ«J�ó°V�ájÉªë∏d�QÉ«J�™WÉb�h

�:�∫ÉãeGV2, NS••MA + LC1•• + LR2••.

É¡`«a�ô`aGƒ`àJ�¿CG�á`≤`HÉ°ùdG�çÓãdG�äÉYƒª`ÛG�øe�iCG�QÉ`«à`NEG�óæY�Ö`éjh

:�á``«`dÉ`àdG�•hô`°ûdG

�.�É¡∏°üa�óæY�ájò¨àdG�Qó°üe�øY�∫õ©dG�-1

.�∑ôÙG�ájÉbh�-2

.�QÉ«àdG�π°üa�h�π«°UƒJ�-3

.�≥aGƒàdG�´GƒfCG�≈a�¬Mô°T�≥Ñ°S�Éªc�É¡ØFÉXh�ÚH�≥aGƒàdG�¿Éª°V�-4

15 / 4

GV2-L

LC1-D

LRD
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Type 2 coordination, 400 Va.c.
Motor Motor circuit Setting Contactor Iq
rating breaker range
kW Reference A            Reference kA
0,37        GV2-ME05 0,63…1 LC1-D09•• 130
0,55 GV2-ME06 1…1,6 LC1-D09•• 130
0,75        GV2-ME07 1,6…2,5    LC1-D09•• 130
1,1 GV2-ME08 2,5…4 LC1-D09•• 130
1,5         GV2-ME08 2,5…4     LC1-D09•• 130
2,2         GV2-ME10      4…6,3     LC1-D09•• 130
3 GV2-ME14 6…10 LC1-D09•• 130
4          GV2-ME14 6…10      LC1-D09•• 130
5,5         GV2-P16 9…14      LC1-D25•• 130
7,5         GV2-P20 13…18      LC1-D25•• 50
9 GV2-P21 17…23 LC1-D25•• 50
11         GV2-P22 20…25      LC1-D25••   50
15 GV2-P32 24…32 LC1-D32•• 50
18,5 GV7-R•40 25…40 LC1-D40•• (1)

22 GV7-R•50 30…50 LC1-D80•• (1)

30 GV7-R•80 48…80 LC1-D80•• (1)

37 GV7-R•80 56…80 LC1-D80•• (1)

45 GV7-R•100 60…100 LC1-D115•• (1)

55 GV7-R•100 60…100 LC1-D115•• (1)

75 GV7-R•150 90…150 LC1-D150•• (1)

90 GV7-R•220 132…220 LC1-F185•• (1)

110 GV7-R•220 132…220 LC1-F225•• (1)

GV2-P + LC1-DGV2-P + LC1-D

TeSys

 QÉ``«`à`dG »∏Y Iô`°TÉ`Ñ`e á`cô`M äÉ`FOÉ`HD.O.L.

�ø`«`é`à`æe�øe�á`Yƒ`ª`é`eTwo products association

(1) For GV7 you can use RE for 35 kA or RS for 70 kA.

TeSys
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GV2-L + LC1-D + LRD

Type 2 coordination, 400 Va.c.
Motor Motor circuit Tripping Contactor Iq Overload
rating breaker current relay
kW A Reference kA Reference
0,37 GV2-L05 13 LC1-D09•• 130 LRD-05
0,55 GV2-L06 22,5 LC1-D09•• 130 LRD-06
0,75    GV2-L07 33,5 LC1-D09•• 130 LRD-07
1,1 GV2-L07 51 LC1-D09•• 130 LRD-08
1,5 GV2-L08 51 LC1-D09•• 130 LRD-08
2,2 GV2-L10 78 LC1-D09•• 130 LRD-10
3 GV2-L14 138 LC1-D09•• 130 LRD-12
4        GV2-L14 138 LC1-D09•• 130 LRD-14
5,5 GV2-L16 170 LC1-D25•• 130   LRD-16
7,5   GV2-L20     223    LC1-D25•• 50    LRD-21
9 GV2-L22 327 LC1-D25•• 50 LRD-22
11      GV2-L22     327    LC1-D25•• 50     LRD-22
15 GV2-L32 550 LC1-D40•• 50 LRD-3353
18,5 NS80HMA 550 LC1-D40•• 70 LRD-3355
22 NS80HMA 650 LC1-D50•• 70 LRD-3357
30 NS80HMA 880 LC1-D65•• 70 LRD-3359
37 NS80HMA 1000 LC1-D80•• 70 LRD-3363
45 NS100MA 1300 LC1-D115•• 25/70 LR9-D5367
55 NS160MA 1500 LC1-D115•• 35/70 LR9-D5369
75 NS160MA 1950 LC1-D150•• 35/70 LR9-D5369
90 NS250MA 2420 LC1-F185•• 35/70 LR9-F5371
110 NS250MA 2860 LC1-F225•• 35/70 LR9-F5371
132 NS400MA 3520 LC1-F265•• 45/70 LR9-F7375

 QÉ``«`à`dG »∏Y Iô`°TÉ`Ñ`e á`cô`M äÉ`FOÉ`HD.O.L.

�äÉéàæe�çÓK�øe�áYƒª›Three products association

TeSys
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D.O.L starters, without isolating device, 400 Va.c.
Power rating Operational Basic (1)
of 3-phase motor current reference to
in category AC-3 up to be completed
kW HP A
4 5,5 9 LE1-D09••
5,5 7,5 12 LE1-D12••
7,5 10 18 LE1-D18••
11 15 25 LE1-D25••
15 20 35 LE1-D35••

Star-delta starters, without isolating device, 400 Va.c.
Power rating Basic (1)
of 3-phase motor reference to
in category AC-3 be completed
kW
7,5 LE3-D09••
11 LE3-D12••
18,5 LE3-D18••
30 LE3-D35••

(1) Standard control circuit voltages for LE1-D & LE3-D
Volts 24 110 220 / 230 380 / 400
a.c. 50/60 Hz B7 F7 M7 Q7

LE1-D••••

 á``Ñ`∏`©`H á`cô`M äÉ`FOÉ`HEnclosed starters

LE1-D and LE3-D

LE1-D & LE3-D�áÑ∏©H�ácôM�äÉFOÉH�:IP65,

»`∏`Y�Iô```°TÉ`Ñ`e�,�á``«`°SÉ`μ`©`fEG�h�á``«`°SÉ`μ`©`fEG�’

.�π```°ü``a�IGOCG�¿hó``H�QÉ`«`à`dG

TeSys
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Reversing contactors (1), 400 Va.c.
Power rating Rated Contacts Basic (2)
of 3-phase motor current reference to
in category AC-3 in AC-3 be completed
kW HP A
4 5,5 9 2 NO + 2 NC LC2-D09••
5,5 7,5 12 2 NO + 2 NC LC2-D12••
7,5 10 18 2 NO + 2 NC LC2-D18••
11 15 25 2 NO + 2 NC LC2-D25••
15 20 32 2 NO + 2 NC LC2-D32••
18,5 25 38 2 NO + 2 NC LC2-D38••
18,5 25 40 2 NO + 2 NC LC2-D40••
22 30 50 2 NO + 2 NC LC2-D50••
30 40 65 2 NO + 2 NC LC2-D65••
37 50 80 2 NO + 2 NC LC2-D80••
45 60 95 2 NO + 2 NC LC2-D95••
55 75 115 2 NO + 2 NC LC2-D115••
75 100 150 2 NO + 2 NC LC2-D150••

Star-delta starters, without isolating device, 400 Va.c. 
7,5 10 LC3-D09A•• (1)

11 15 LC3-D12A•• (1)

18,5 25 LC3-D18A•• (1)

25 35 LC3-D32A•• (1)

37 50 LC3-D40••
55 75 LC3-D50••
75 100 LC3-D80••
110 150 LC3-D115••
132 – LC3-D150••

LC3-D

á«°SÉμ©fEG äGQƒàcÉàfƒc h ÉàdO/QÉà°S ácôM äÉFOÉH

LC2-D and LC3-D

(1) Fitted with mechanical interlock.
(2) Standard control circuit voltages for LC2-D & LC3-D
Volts 24 110 220 / 230 380 / 400
a.c. 50/60 Hz B7 F7 M7 Q7

TeSys
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Motor circuit breaker type GV2-M
(1) (2)

, 400 Va.c. 
Power rating Setting range Breaking
of 3-phase motor of thermal capacity
in category AC-3 trips
kW A  kA Reference
– 0,1…0,16 50 GV2-ME01
0,06 0,16…0,25 50 GV2-ME02
0,09 0,25…0,40 50 GV2-ME03
0,12 0,40…0,63 50 GV2-ME04
0,25 0,63…1 50 GV2-ME05
0,37 1…1,6 50 GV2-ME06
0,75 1,6…2,5 50 GV2-ME07
1,1 2,5…4 50 GV2-ME08
2,2 4…6,3 50 GV2-ME10
3 6…10 50 GV2-ME14
5,5 9…14 15 GV2-ME16
7,5 13…18 15 GV2-ME20
9 17…23 15 GV2-ME21
11 20…25 15 GV2-ME22
15 24…32 10 GV2-ME32

Motor circuit breaker type GV3-ME
(1)

, 400 Va.c. 
15 25…40 35 GV3-ME40
22 40…63 35 GV3-ME63
37 56…80 15 GV3-ME80

GV2-ME••

(1) Magnetic tripping current is 13 times the rated current.
(2) GV2-ME is available with spring terminals by adding “ 3 ” 
to the reference (e.g. GV2-ME083).

»°ù`«`WÉæ¨e - …QGô`M π`°ü`a hP ∑ô`fi ™`WÉb

GV2-ME and GV3-ME

TeSys
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Motor circuit breaker type GV2-P
(1)

, 400 Va.c. 
Power rating Setting range Breaking
of 3-phase motor of thermal capacity
in category AC-3 trips
kW A kA Reference
– 0,1…0,16 130 GV2-P01
0,06 0,16…0,25 130 GV2-P02
0,09 0,25…0,40 130 GV2-P03
0,12 0,40…0,63 130 GV2-P04
0,25 0,63…1 130 GV2-P05
0,37 1…1,6 130 GV2-P06
0,75 1,6…2,5 130 GV2-P07
1,1 2,5…4 130 GV2-P08
2,2 4…6,3 130 GV2-P10
3 6…10 130 GV2-P14
5,5 9…14 130 GV2-P16
7,5 13…18 50 GV2-P20
9 17…23 50 GV2-P21
11 20…25 50 GV2-P22
15 24…32 50 GV2-P32

GV2-P••

(1) Magnetic tripping current is 13 times the rated current.

»°ù`«`WÉæ¨e - …QGô`M π`°ü`a hP ∑ô`fi ™`WÉb

GV2-P

TeSys
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Magnetic motor circuit breaker type GV2-LE (1), 400 Va.c.  
Power rating Breaking Associated
of 3-phase motor capacity with thermal 
in category AC-3 relay 
kW kA Reference
– 130 LRD-03 GV2-LE03
– 130 LRD-04 GV2-LE04
– 130 LRD-05 GV2-LE05
0,37 130 LRD-06 GV2-LE06
0,75 130 LRD-07 GV2-LE07
1,5 130 LRD-08 GV2-LE08
2,2 130 LRD-10 GV2-LE10
4 130 LRD-14 GV2-LE14
5,5 130 LRD-16 GV2-LE16
7,5 50 LRD-21 GV2-LE20
11 50 LRD-22 GV2-LE22
15 50 LRD-32 GV2-LE32

GV2-LE••

(1) Magnetic tripping current is 13 times the rated current.

»°ù`«`WÉæ¨e π`°ü`a hP ∑ô`fi ™`WÉb

GV2-LE

TeSys
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Magnetic motor circuit breaker type GV2-L (1), 400 Va.c.
Power rating Breaking Associated
of 3-phase motor capacity with thermal 
in category AC-3 relay 
kW kA Reference
- 50 LRD-03 GV2-L03
- 50 LRD-04 GV2-L04
- 50 LRD-05 GV2-L05
0,37 50 LRD-06 GV2-L06
0,75 50 LRD-07 GV2-L07
1,5 50 LRD-08 GV2-L08
2,2 50 LRD-10 GV2-L10
4 50 LRD-14 GV2-L14
5,5 15 LRD-16 GV2-L16
7,5 15 LRD-21 GV2-L20
11 15 LRD-22 GV2-L22
15 10 LRD-32 GV2-L32

GV2-L

(1) Magnetic tripping current is 13 times the rated current.

»°ù`«`WÉæ¨e π`°ü`a hP ∑ô`fi ™`WÉb

GV2-L

TeSys
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Magnetic trip switches type GK3-EF, 400 Va.c.
Power rating Magnetic Associated with
of 3-phase motor protection Th.relay Contactor
in category AC-3 rating LRD- LC1-
kW A Reference
15 40 32 D32 GK3-EF40
18,5 40 3355 D40 GK3-EF40
22 65 3357 D50 GK3-EF65
30 65 3359 D65 GK3-EF65
30 65 3361 D65 GK3-EF65
37 80 3361 D80 GK3-EF80
37 80 3363 D80 GK3-EF80

GK3-EF40

»°ù`«``WÉ`æ`¨`e π``°ü`a ìÉ``à``Ø``e

GK3-EF
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GV2-AK00

GV1-L3

GV-AD

GV-AM11

GV-AM11

GV-AN

GV-AN

GV2-P

GV2-ME

GV-AX

GV-AU

GV-AS

GV-AE1

GV-AE1

GV-AE11, AE20

GV2-L

GV2-LE

∑ô````ë````e ™``````WÉ```b

�äGRGô```W�™`«`ª`é`d�á`cô``à`°û`e�äÉ``aÉ`°VEGGV2

TeSys
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Auxiliary contact blocks
Description Mounting Contact types Reference
Instantaneous Front N/O + N/C GV-AE11

N/O + N/O GV-AE20
Side N/O + N/C GV-AN11

N/O + N/O GV-AN20
Fault Side N/O (fault) + N/O GV-AD1010 
signalling + N/O (fault) + N/C GV-AD1001
instantaneous N/C (fault) + N/O GV-AD0110

N/C (fault) + N/C GV-AD0101
Short-cicuit Side C/O GV-AM11
signalling

Electric trips
Mounting Type Volt (50 Hz) Reference
Side U. voltage 220…240 V GV-AU225

380…400 V GV-AU385
Shunt 220…240 V GV-AS225

380…400 V GV-AS385

Accessories
Description Mounting Reference
Limiter (100 kA) Top GV1-L3
Terminal blocks Top GV1-G09
Combination blocks Between GV2-ME GV2-AF01

& LC1-K / LP1-K
Between  GV2-AF3
GV2 & contactor
LC1-D09…D38
Between GV2-AF4
GV2 mounted on
LAD-31 & contactor 
LC1-D09…D38

∑ô````ë````e ™``````WÉ```b

�äGRGô```£`d�äÉ``aÉ`°VEGGV2-ME & GV2-P
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Accessories for GV2-ME only
Application type Degree of Reference

protection 
Enclosures Surface mounting, IP 41 GV2-MC01

double insulated
Plate for mounting LAD-31
a GV2-ME circuit breaker

Accessories for GV3-ME only
Description Characteristics Reference
Voltage trips Undervoltage 220 V GV3-B22

trips (50 Hz) 380 V GV3-B38
Shunt 220 V GV3-D22
trips (50 Hz) 380 V GV3-D38

Accessories for GV3-ME only
Description Type of contacts Reference

early break
Instantaneous N/C + N/O GV3-A01
auxiliary contact N/O + N/O GV3-A02
blocks N/C + N/O + N/O GV3-A03

N/O + N/O + N/O GV3-A05
Fault signalling N/C GV3-A08
contacts N/O GV3-A09

LAD-31 + GV2-AF4 + GV1-09

∑ô````ë````e ™``````WÉ```b

�äGRGô```£`d�äÉ``aÉ`°VEGGV2-ME & GV3-ME

TeSys
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3 pole, switch disconnector 
Rating
A Ref.
12 VCF-02
20 VCF-01
25 VCF-0
32 VCF-1
40 VCF-2
63 VCF-3
80 VCF-4
125 VCZ-5
175 VCZ-6

3 pole, switch disconnector (IP 65)
Rating Power-400 V
A kW Ref.
10 4 VCF-02 GE
16 5,5 VCF-01 GE
20 7,5 VCF-0 GE
25 11 VCF-1 GE
32 15 VCF-2 GE
50 22 VCF-3 GE
63 30 VCF-4 GE
100 37 VCF-5 GE
140 45 VCF-6 GE

VCF•

VCF•GE

 π```°ü`a í``«`JÉ``Ø`eSwitch disconnectors

Vario

29 / 4

Add - on modules for Vario
Description Rating

A Ref.
Main pole 12 VZ-02
module 20 VZ-01

25 VZ-0
32 VZ-1
40 VZ-2
63 VZ-3
80 VZ-4

Aux. contact N/O + N/C VZ-7
block N/O + N/O VZ-20

Shaft extensions for Vario
For rating Distance
A mm Ref.
12…40 300…330 VZ-17

400…430 VZ-30
63 & 80 300…320 VZ-18

400…420 VZ-31
125 & 175 330…350 VZ-18

430…450 VZ-31

VZ1

VZ17

 π```°ü`a í``«`JÉ``Ø`eSwitch disconnectors

�äGRGô```£`d�äÉ``aÉ`°VEG Vario
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LA1-DX, DY, DZ

LAD-N
LAD-C

LAD-N

LAD-8N

LAD-8N

LAD-R

LAD-T
LAD-S2

LA6-DK or
LAD-6K

LAD-N10,
N01

LC1-D09...D38

LC1-D40...D95

LC1-D115…D150

LC1-F

 RGô```W äGQƒ``à`cÉ``à`fƒ`cLC1-F & LC1-D

Ö````«``cô``à`dG�á```dƒ``¡``°S

TeSys

31 / 4

LA4-D for LC1-D40...D150 LAD-4 for LC1-D09...D38

N.B: For the complete references of LA4-D & LAD-4, refer to page 4/44.

LA4-DF

3-pole LC1-D09…D38

4-pole LC1-DT20…DT60

LA4-DL

LAD-4BB

LA4-DW LA4-DM

LC1-D40...D150

 RGô```W äGQƒ``à`cÉ``à`fƒ`cLC1-D

Ö````«``cô``à`dG�á```dƒ``¡``°S

TeSys
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 RGô```W äGQƒ``à`cÉ``à`fƒ`cLC1-K

LC1-K, 6 to 16 A

3 - pole contactors type LC1-K, 400 V
Power rating Rated current Instantan. Basic (1)
of 3-phase motor AC3 AC1 auxiliary reference to
in category AC-3 440V ��55 ˚C contacts be completed
kW A A N/O N/C
2,2 6 20 1 – LC1-K0610••

– 1 LC1-K0601••
4 9 20 1 – LC1-K0910••

– 1 LC1-K0901••
5,5 12 20 1 – LC1-K1210••

– 1 LC1-K1201••
7,5 16 – 1 – LC1-K1610••

– 1 LC1-K1601••

(1) Standard control circuit voltages
Volts 24 48 72 110 220 380
a.c. - 50/60 Hz B7 – – F7 M7 Q7
d.c. BD ED – FD MD –

LC1-K

TeSys
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3 - pole contactors type LC1-D, 400 V
Power rating Rated current Instantan. Basic (1)
of 3-phase motor AC3 AC1 auxiliary reference to
in category AC-3 440V ��60 ˚C contacts be completed
kW A A N/O N/C
4 9 25 1 1 LC1-D09••

(2)

5,5 12 25 1 1 LC1-D12••
(2)

7,5 18 32 1 1 LC1-D18••
(2)

11 25 40 1 1 LC1-D25••
(2)

15 32 50 1 1 LC1-D32••
(2)

18,5 38 50 1 1 LC1-D38••
(2)

18,5 40 60 1 1 LC1-D40••
22 50 80 1 1 LC1-D50••
30 65 80 1 1 LC1-D65••
37 80 125 1 1 LC1-D80••
45 95 125 1 1 LC1-D95••
55 115 200 1 1 LC1-D115••
75 150 200 1 1 LC1-D150••

LC1-D09

(1) Standard control circuit voltages
Volts 24 48 72 110 220 380
a.c. - 50/60 Hz B7 – – F7 M7 Q7
d.c. BD ED – FD MD –
d.c. low consumption BL EL SL – – –

(2) LC1-D09…38 can be ordered with spring terminals 
by adding “ 3 ” to the reference (e.g. LC1-D093).

Safety cover IP 40

Extra free contact

 RGô```W äGQƒ``à`cÉ``à`fƒ`cLC1-D

LC1-D, 9 to 150 A

TeSys
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3 - pole contactors type LC1-F, 400 V
Power rating Rated current Basic (1)
of 3-phase motor AC3 AC1 reference to
in category AC-3 400V ��40 ˚C be completed
kW A A
90 185 275 LC1-F185••
110 225 315 LC1-F225••
132 265 350 LC1-F265••
160 330 400 LC1-F330••
200 400 500 LC1-F400••
250 500 700 LC1-F500••
335 630 1000 LC1-F630••
400 780 1600 LC1-F780••
450 800 1000 LC1-F800••

LC1-F225•• LC1-F630••

(1) Standard control circuit voltages
Volts 24 48 72 110 220 380
a.c. - 50/60 Hz – E7 – F7 M7 Q7
d.c. BD (2) ED – FD MD –

(2) For contactors LC1-F185 to LC1-F330.

 RGô```W äGQƒ``à`cÉ``à`fƒ`cLC1-F

LC1-F, 185 to 800 A
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π`ª`◊G IOÉjR øe á`jÉ`ª`ë∏d á`jQGô`M äÉ`¡`«`∏jQ

�äGQƒ``à`cÉ`à`fƒ`μ`dG�™`e�ΩGó`î`à`°SEÓdLC1-K

Thermal overload relays for K contactor
Relay setting For direct mounting
range on LC1-K
A Reference
0,11…0,16 K06…K16 LR2-K0301
0,16…0,23 K06…K16 LR2-K0302
0,23…0,36 K06…K16 LR2-K0303
0,36…0,54 K06…K16 LR2-K0304
0,54…0,8 K06…K16 LR2-K0305
0,8…1,2 K06…K16 LR2-K0306
1,2…1,8 K06…K16 LR2-K0307
1,8…2,6 K06…K16 LR2-K0308
2,6…3,7 K06…K16 LR2-K0310
3,7…5,5 K06…K16 LR2-K0312
5,5…8 K06…K16 LR2-K0314
8…11,5 K06…K16 LR2-K0316
10…14 K06…K16 LR2-K0321
12…16 K06…K16 LR2-K0322 

LR2-K

TeSys
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Thermal overload relays for d contactor
Relay setting For direct mounting
range on LC1-D
A Reference
0,10…0,16 D09…D38 LRD-01 (1)

0,16…0,25 D09…D38 LRD-02 (1)

0,25…0,40 D09…D38 LRD-03 (1)

0,40…0,63 D09…D38 LRD-04 (1)

0,63…1 D09…D38 LRD-05 (1)

1…1,70 D09…D38 LRD-06 (1)

1,60…2,50 D09…D38 LRD-07 (1)

2,50…4 D09…D38 LRD-08 (1)

4…6 D09…D38 LRD-10 (1)

5,50…8 D09…D38 LRD-12 (1)

7…10 D09…D38 LRD-14 (1)

9…13 D12…D38 LRD-16 (1)

12…18 D18…D38 LRD-21 (1)

16…24 D25…D38 LRD-22 (1)

23…32 D25…D38 LRD-32
30…40 D32 & D38 LRD-35
17…25 D40…D95 LRD-3322
23…32 D40…D95 LRD-3353  
30…40 D40…D95 LRD-3355
37…50 D50…D95 LRD-3357
48…65 D50…D95 LRD-3359
55…70 D65…D95 LRD-3361
63…80 D80 & D95 LRD-3363
80…104 D95 LRD-3365
80…104 D115…D150 LRD-4365
95…120 D115…D150 LRD-4367
110…140 D150 LRD-4369

LRD

(1) LRD-01...22 can be ordered with spring terminals
by adding “ 3 ” to the reference (e.g. LRD-013)

π`ª`◊G IOÉjR øe á`jÉ`ª`ë∏d á`jQGô`M äÉ`¡`«`∏jQ

�äGQƒ``à`cÉ`à`fƒ`μ`dG�™`e�ΩGó`î`à`°SEÓdLC1-D

TeSys
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Electronic overload relays for d contactor
Relay setting For use with
range contactor
A Reference
60…100 D115…D150 (class 10) LR9-D5367
90…150 D115…D150 (class 10) LR9-D5369
60…100 D115…D150 (class 20) LR9-D5567
90…150 D115…D150 (class 20) LR9-D5569

Accessories for thermal overload relays LRD
Description For use with Reference

relays
Terminal blocks LRD-01…35 LAD-7B106

LR2-D1 LA7-D1064
LR2-D2 LA7-D2064
LR2-D3 LA7-D3064

Accessories for thermal overload relays LRD
Description For use with Reference

contactors
Pre-wiring kit LC1-D09…D18 LAD-7C1
to connect NC LC1-D25…D38 LAD-7C2
of the O/L to 
the contactor

π`ª`◊G IOÉjR øe á`jÉ`ª`ë∏d á`jQGô`M äÉ`¡`«`∏jQ

�äGQƒ``à`cÉ`à`fƒ`μ`dG�™`e�ΩGó`î`à`°SEÓdLC1-D

LR9-D

TeSys
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Compensated and differential overload relays  
Relay setting For direct mounting
range on LC1-F
A Reference
30…50 F185 LR9-F5357
40…80 F185 LR9-F5363
60…100 F185 LR9-F5367
90…150 F185 LR9-F5369
132…220 F225 & F265 LR9-F5371
200…330 F225…F500 LR9-F7375
300…500 F225…F500 LR9-F7379
380…630 F400…F630 & F800 LR9-F7379

π`ª`◊G IOÉjR øe á`jÉ`ª`ë∏d á`jQGô`M äÉ`¡`«`∏jQ

�äGQƒ``à`cÉ`à`fƒ`μ`dG�™`e�ΩGó`î`à`°SEÓdLC1-F

LR9-F5369

TeSys
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QÉ`«`àdG IOÉjR øe ájÉ`ªë∏d á«`fhô`à`μdCG äÉ`¡«`∏jQ

�äGQƒ``à`cÉ`à`fƒ`μ`dG�™`e�ΩGó`î`à`°SEÓdLC1-D

Electronic over current relays, manual / automatic reset
Relay setting For use with
range contactor
A Reference
0,3…1,5 LC1-D09…D38 LR97D015•• (1)

1,2…7 LC1-D09…D38 LR97D07•• (1)

5…25 LC1-D09…D38 LR97D025•• (1)

20…38 LC1-D25…D38 LR97D038•• (1)

Electronic over current relays, manual reset
Relay setting
range
A Reference
0,5…6 LT4706••S (1)

3…30 LT4730••S (1)

5…60 LT4760••S (1)

Electronic over current relays, automatic reset
Relay setting
range
A Reference
0,5…6 LT4706••A (1)

3…30 LT4730••A (1)

5…60 LT4760••A (1)

(1) Standard control circuit voltages
Volts 24 48 100…120 200…240
a.c. - 50/60 Hz – – F7 M7
a.c. / d.c. B E – –

LR97D07 LT4730
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D control relays
Control Number Composition Basic (1)
circuit of reference to

contacts be completed
N/O N/C

a.c. or 5 5 – CAD-N50••
d.c. 3 2 CAD-N32••

CAD-N••••

(1) Standard control circuit voltages for control relays CAD-N
Volts 12 24 48 72 110 220 380
a.c. - 50/60 Hz – B7 – – F7 M7 Q7
d.c. JD BD ED – FD MD –
d.c. low consumption – BL EL SL – – –

º`````μ``ë``J äÉ`¡«`∏jQ

CAD-N

TeSys
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Instantaneous auxiliary contact blocks
Number of contacts Composition

N/O N/C Reference
2 (front mounting) 1 1 LAD-N11

2 - LAD-N20
- 2 LAD-N02

2 (side mounting) 1 1 LAD-8N11
2 - LAD-8N20

4 (front mounting) 2 2 LAD-N22
1 3 LAD-N13
4 - LAD-N40
- 4 LAD-N04
3 1 LAD-N31

Instantaneous auxiliary contact blocks with dust 
and damp protected contacts (1)

Number of Composition of contacts
contacts Protected (2)

N/O N/C N/O N/C Reference
2 2 - - - LA1-DX20

2 2 - - LA1-DY20
4 2 - 2 - LA4-DZ40

2 - 1 1 LA4-DZ31

(1) For use in particularly harsh industrial environments.
(2) Device fitted with 4 earth screening continuity terminals.

LAD-N22 LA1-DX20

äÉ`¡`«`∏`jQ h äGQƒ``à`cÉ``à`fƒ`cº`````μ``ë``J

�äGRGô```£`d�äÉ``aÉ`°VEG CAD-N, LC1-D & LC1-F
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Time delay auxiliary contact blocks
Number & type Time delay Reference
of contacts Type Range
1 N/C + 1 N/O On - delay 0,1…3 s LAD-T0

0,1…30 s LAD-T2
10…180 s LAD-T4
1…30 s LAD-S2

Off - delay 0,1…3 s LAD-R0
0,1…30 s LAD-R2
10…180 s LAD-R4

Mechanical latch blocks
Tripping For use on Basic (1)
control contactor reference to

be completed
Manual or D09…D38 LAD-6K10•
electric D40…D65 LA6-DK10•

D80…D150 LA6-DK20•

Mechanical interlocks
For use with Reference
LC1-D09…D38 LAD9R1
LC1-D40…D95 LA9D50978
LC1-D115 & D150 LA9D11502

(1) Standard control circuit voltages
Volts 24 48 72 110 220 380
a.c. - 50/60 Hz B E – F M Q
d.c. B E – F M –

LAD-S2

äÉ`¡`«`∏`jQ h äGQƒ``à`cÉ``à`fƒ`cº`````μ``ë``J

�äGRGô```£`d�äÉ``aÉ`°VEG CAD-N, LC1-D & LC1-F
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Interface modules
Type Mounted Supply voltage of (1) Reference

at top on module contactor
Relay CA2-D,CA3-D 24 Vd.c. 24…250 V LA4-DFB
interface 48 Vd.c. 24…250 V LA4-DFE

CA2-D 24 Vd.c. 380…415 V LA4-DFBQ
Relay interface + CA2-D,CA3-D 24 Vd.c. 24…250 V LA4-DLB
manual override 48 Vd.c. 24…250 V LA4-DLE
switch “Auto - I”
Solid state CA2-D 24 Vd.c. 24…250 V LA4-DWB

Coils a.c. for contactor type LC1-D  
Mounted on contactor type Reference
LC1-D09…D38 LXD-1••

(2)

LC1-D40, D50, D65, D80, D95 LX1-D6••
(2)

LC1-D115, D150 LX1-D8••
(2)

Coils a.c. for relay type CAD-N  
Mounted on relay type Reference
CAD-N32 & CAD-N50 LXD-1••

(2)

(1) for 24 V, the control relay must be fitted with a 21 V coil.
(2) Standard control circuit voltages
Volts 24 48 110 220/230 380/400
50/60 Hz B7 E7 F7 M7 Q7

LA4-DFE LXD-1••

äÉ`¡`«`∏`jQ h äGQƒ``à`cÉ``à`fƒ`cº`````μ``ë``J

�äGRGô```£`d�äÉ``aÉ`°VEG CAD-N & LC1-D
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RC coil suppressor module for d contactor
Mounting / contactor Voltage Reference
Clip-on / D09…D38 (3P) 24…48 Va.c. LAD-4RCE

110…220 Va.c. LAD-4RCU
Clip-on / D12 & D25 (4P) 24…48 Va.c. LA4-DA1E

50…127 Va.c. LA4-DA1G
110…240 Va.c. LA4-DA1U

Screw fixing for 24…48 Va.c. LA4-DA2E
D40…D150 (3P) & 110…240 Va.c. LA4-DA2U
D40…D115 (4P) 380…415 Va.c. LA4-DA2N

Varistors coil suppressor module for d contactor  
Mounting / contactor Voltage Reference
Clip-on / D09…D38 (3P) 24…48 Va.c. LAD-4VE

50…127 Va.c. LAD-4VG
110…250 Va.c. LAD-4VU

Clip-on / D12 & D25 (4P) 24…48 Va.c./d.c. LA4-DE1E
110…250 Va.c./d.c. LA4-DE1U

Screw fixing for 24…48 Va.c. LA4-DE2E
D40…D150 (3 or 4P) & 50…127 Va.c. LA4-DE2G
D12 & D25 (4P) 110…250 Va.c. LA4-DE2U
Screw fixing 24…48 Vd.c. LA4-DE3E
D40…D150 (3 or 4P) 110…250 Vd.c. LA4-DE3U

Diodes coil suppressor module for d contactor  
Mounting / contactor Voltage Reference
Clip-on / D12 & D25 (4P) 24…250 Vd.c. LA4-DC1U
Screw fixing for 50…127 Va.c./d.c. LA4-DC3U
D40…D95 (3P) &
D40…D80 (4P)

Cabling accessories for d contactor
Description For use on Reference
For adapting existing LC1-D09…38 LAD-4BB
wiring to a new product

äÉ`¡`«`∏`jQ h äGQƒ``à`cÉ``à`fƒ`cº`````μ``ë``J

�äGRGô```£`d�äÉ``aÉ`°VEG CAD-N & LC1-D
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