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Q ( kvar ) 
P

( kW )

S ( kVA ) 

PF = P (kW) = Cos �
S (kVA) �å```«``M

P=á```dÉ``©`Ø`dG�IQó``≤`dG

S=Iô``gÉ`¶``dG�IQó``≤`dG

á```````eÉ``Y äÉ`````Ø``jô``©`J -1
á```dÉ`©`a Ò``¨`dG h á`dÉ`©`Ø`dG IQó``≤`dG á`©`«`Ñ`W

ø``«``Yƒ`f�π``μ`°T�≈∏Y�AÉ`Hô`¡`μ`dÉH�á``jò`¨`à`dG�OOô`à`ª`dG�QÉ`«`àdG�º`¶`f�ô`aƒ`J

�á``bÉ`£`dG�ø`e�:�á````«`Hô`¡`μ`dG

¯ábÉ``£dG: á```dÉ``©`Ø`dG�á`YÉ`°S�äGhƒ`∏`«`μ`dÉH�¢SÉ`≤`JhkWhh∫ƒ```ë``à`J

�...�IAÉ````°VEG�hCG�IQGô``M�hCG�≈`μ`«`fÉ`μ`«`e�π`¨`°T�≈``dEG.�ïdG

¯ô``«`¨`dG ábÉ``£dG: á```dÉ``©`a:�ø`«`«`JB’G�ø`«`∏`μ°ûdG�óMCG�òNCÉJ�≈àdGh

¯á``jô`«`KCÉàdG�á`«`Hô``¡`μ`dG�ô`FGhó`dG�É¡`Ñ`∏`£`à`J�≈àdG�á`dÉ`©`a�ô`«`¨dG�á`bÉ`£dG

(ïdG�...�äÉ``cô`ë`ª`dGh�ä’ƒ`ëª`dG�πãe)

¯á``jƒ``©`°ù`dG�á`«`Hô``¡`μ`dG�ô`FGhó`dG�É¡`Ñ`∏`£`à`J�≈àdG�á`dÉ`©`a�ô`«`¨dG�á`bÉ`£dG

(ïdEG�...�iƒ`≤`dG�äÉ`Ø`ã`μe�h�äÓ`HÉ`μdG�äÉ`Ø`ã`μe�πãe)

�Iô`gÉ¶dG�IQó≤dG�(1)�ºbQ�πμ°ûdG�í°VƒjSƒ∏«μdÉH�ÒÑeCG�âdƒ"kVAIQÉ`ÑY

�äGhƒ∏«μdÉH�ádÉ©ØdG�IQó≤∏d�iÈ÷G�´ƒªÛG�øYkWhádÉ©a�Ò`¨dG�IQó≤dG

�QÉ`aƒ`∏`«`μdÉHkvar.

 (1) º````bQ π``μ`°T

Ö`ë`°ùj ≈`Hô`¡`c ∑ô`fi

 á```````dÉ```©``a IQó`````bP

 á``dÉ`©`a ô`«`Z IQó``bhQ

. á``jò`¨`à`dG Qó`°ü`e ø`e

 IQó``````≤`dG π````eÉ``©``e�Cos
π````eÉ``©`e�äGhƒ````∏``«``μ`dG�ø``«`H�á```Ñ``°ù`æ`dG�ø``Y�IQÉ``````Ñ```Y�IQó`````≤```dGkW

h�ô```«``Ñ`eCG�â`dƒ`"�ƒ`∏``«`μ`dGkVAÉ`ª∏c�h¬àª«b�øe�IQó`≤dG�π`eÉ`©e�Üô`à`bCG

≈∏Y�Ió``FÉ`©dG�Ió`FÉ`ØdG�â``ª`XÉ`©J�Éª∏`c�(%100�hCG�1)�á`æ`μ`ª`ŸG�iƒ`°ü`≤dG

.�AÉ```Hô`¡`μ`dG�á```cô``°T�h�∂∏`¡`à`°ù`ŸG�ø`e�π`c
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kÉYƒ«°T ÌcC’G á«Hô¡μdG Iõ¡LC’G h äGó©ª∏d IQó≤dG πeÉ©e º«b §°Sƒàe

Iõ¡LC’G�Cos

¯™`FÉ`°ûdG�iô`«`KCÉ`àdG�∑ô`ëª`dG%�ôØ°U0^17

:�π```«`ª`ë`J�á`Ñ`°ù`æ`H%�25�0^55

����������������%�500^73

����������������%�75��0^80

����������������%�1000^85

¯(ájó«∏≤àdG)�á`«`égƒàdG�äÉÑª∏dG1^00

¯â``æ``°SQƒ`∏`Ø`dG�äÉÑª∏dG0^50

(ádÉ©a�Ò¨dG�IQó≤dG�¢†jƒ©J�∞ãμe�¿hóH)

¯â``æ``°SQƒ`∏`Ø`dG�äÉÑª∏dG0^93

�Ò¨dG�IQó≤dG�¢†jƒ©J�∞`ã`μÃ)(ádÉ©a

¯äÉÑŸ≈Hô¡μdG�≠jôØàdG0^60�/�0^40

¯á«Hô¡c�áehÉ≤e�äGóMh�Ωóîà°ùJ�ó`bGƒ`e1^00

¯iô``«`KCÉ`àdG�ø`«`î`°ù``àdÉH�ó`bGƒe0^85

�Ò¨dG�IQó≤dG�¢†jƒ©J�∞`ã`μÃ)(ádÉ©a

¯ó`bGƒ`e≈`Hô`¡`μdG�∫õ`©dG�ø`«î`°ùàH0^85

¯á«Hô¡μdG�äÉehÉ≤ŸÉH�ΩÉ◊�äÉæ«cÉe0^90�/�0^80

¯äGó```Mh≈``Hô``¡`μ`dG�¢Sƒ`≤`dÉH�ΩÉ`ë`d0^50

�¬Lh�≈∏Y�πª©J�h�áàHÉK)(óMGh

¯äGó```Mh≈``Hô``¡`μ`dG�¢Sƒ`≤`dÉH�ΩÉ`ë`d0^90�/�0^70

�∑ôfi�IóMh�øe�iò¨J)(ódƒe/

¯äGó```Mh≈``Hô``¡`μ`dG�¢Sƒ`≤`dÉH�ΩÉ`ë`d0^80�/�0^70

�∫ƒfi�IóMh�øe�iò¨J)(óMƒe/

¯¿ô```a≈```Hô``¡`μ`dG�¢Sƒ`≤`dG0^80

IQó````≤`dG π``eÉ`©`e ø`«`°ù`ë`J Ió`FÉ`a -2
á``«`Hô`¡`μ`dG á`bÉ`£dG á`Ø`∏`μ`J ¢†`«`Ø`î`J

IQó```≤`dG�π``eÉ`©`e�ø`«`°ù``ë`à`d�á`eRÓdG�iƒ``≤`dG�äÉ``Ø``ã`μe�Ö``«`côJ�ô``aƒ`j

∂dP�h�∂∏`¡`à`°ù`ª`∏d�≈`Hô`¡`μ`dG�∑Ó`¡`à`°SE’G�IQƒ``JÉ`a�¢†``«`Ø`î`J�á`«`fÉ`μ`eEG

á``ª`«`≤`dG�ø`e�π``bCG�iƒ```à`°ù`e�≈``a�á`dÉ`©`a�ô`«`¨``dG�IQó``≤`dG�≈∏Y�®É`Ø`ë`dÉH

�™`jRƒ`J�á`cô`°T�™e�É¡`«`∏Y�¥É`Ø`JE’G�º`à`j�≈àdG�á``jó`bÉ`©`àdG.�AÉ``Hô`¡`μ`dG
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á```jOÉ`°ü`à`bEG h á``«`æ`a ó`FGƒ`a
™`£`b�äGó`©`e�h�ä’ƒ`fi�ΩGóîà°SEG�øe�π«ª©dG�øμÁ�IQó≤dG�πeÉ©e�Ú°ù–

•ƒÑ`¡dG�h�ábÉ£dG��≈a�ó`≤`ØdG�¢†«Ø`îJ�¤EG�áaÉ°VEG�kÉª`éM�ô`¨°UCG�äÓHÉc�h

.�iò¨ŸG�h�∂∏¡à°ùŸG�øe�πc�≈∏Y�á«dÉŸG�IóFÉØdÉH�Oƒ`©j�É‡�ó`¡÷G�‘

¯ »`Hô`¡`μ`dG ó`≤`Ø`dG ¢†`«`Ø`î`JP, kW≈`a äÓ`HÉ`μ`dG

±É°†jh�QÉ«àdG�™Hôe�áª`«b�™e�äÓHÉμdG�‘�á«Hô¡μdG�ábÉ£dG�ó≤a�Ö°SÉæàj

á`YÉ°S�äGhƒ∏«μdG)�á``«`Hô`¡`μdG�ábÉ`£dG�äGOGó`Y�äGAGôb�¤EG�ó≤ØdG�Gòg�QGó`≤e

kwh¢UÉÿG�(èàæj�.�ICÉ°ûæŸÉH%�10�áª«≤H�äÓ°UƒŸÉH�QÉ«àdG�¢†ØN�øY

.�%�20�¤EG�π°üj�QGó≤Ã�á«`Hô¡μdG�ábÉ£dG�ó≤a�≈a�kÉ`°†`«Ø`îJ�kÓãe

¯ó`````¡``é`dG »``a •ƒ``Ñ`¡`dG ¢†``Ø`N

∫É©a�Ò¨dG�QÉ«àdG�IQó≤dG�πeÉ©e�Ú°ù–�äÉØ`ã`μe�(kÉeÉ“�»¨∏J�hCG)�¢†ØîJ

¢†`Ø`îæj�ºK�øeh�ájò`¨àdG�Qó°üe�á¡L�øe�äÓ°Uƒª`dÉH�QÉŸG�(iô`«`KCÉàdG)

�ó```¡``é`dG�≈a�•ƒ`Ñ`¡`dG�(øe�¢ü∏îàdG�ºàj�hCG).

¯á````MÉ````à``ª``dG IQó````≤``dG IOÉ``jR

QÉ«àdG�áª`«`b�¢†`Ø`îæJ�,�∫ƒfi�øe�iò¨e�πª`◊�IQó≤dG�πeÉ©e�Ú°ù–�™e

�¬`«`∏`Y�Ió`jó`L�∫Éª`MCG�áaÉ`°VEG�øμ`ª`j�º`K�øeh�∫ƒ`ëª`dÉH�QÉŸG.

-3IQó``≤`dG π`eÉ`©`e ø`«`°ù`ë`J á`«`Ø`«`c
?�ádÉ©a�Ò¨dG�IQó≤dG�¢†jƒ©àd�É¡eGóîà°SG�øμÁ�»àdG�äÉª¡ŸG�»g�Ée

á`````à``HÉ``ã`dG äÉ````Ø``ã`μ`ŸG
á``ª``«`≤`dG�á``à`HÉ`K�äÉ``Ø`ã`μ`ª`dG�äÉ`jQÉ`£`H�ø`e�ô`ã`cCG�hCG�Ió``Mh�Ωó``î`à`°ù`J

�IQó≤∏d�¢†jƒ`©`àdG�øe�âHÉ`K�iƒ`à`°ù`e�¿ƒ`μ`àd.�ádÉ©ØdG

äÉ`jQÉ`£`Há``«`μ`«`JÉ`eƒ`JhC’G äÉ`Ø`ã`μ`ŸG
¿ƒμ`J�å«M�ICÉ`°û`æŸG�™bGƒÃ�äÉØ`ã`μŸG�äÉjQÉ£H�øe�´ƒædG�Gòg�Ωó`î`à°ùj

≈∏Y�,�kÉ``«`Ñ`°ù`f�Iô`«`Ñ`c�ádÉ©a�ô`«`¨dG�IQó`≤dG�hCG�/�h�ádÉ©ØdG�IQó``≤dG�äGÒ¨J

:�∫É`````ã`ª`dG�π`«`Ñ`°S

¯�™jRƒJ�áMƒd�¿ÉÑ°†b�≈∏Y.�á«eƒªY

¯�QÉ«àH�πªfi�iò¨e�/�πHÉc�±GôWCG�≈∏Y.�ÒÑc

óH’h�äÉØãμŸG�äÉjQÉ£H�™e�á«dÉàdG�äGó©ŸG�ÒaƒJ�øe:�á«μ«JÉeƒJhC’G

¯≥`«`°û`©`àd�∂dPh�¢UÉ`N�´ƒ`f�øe�á`«`°ù`«`WÉ`æ`¨`ehô`¡`c�äGQƒ`à`cÉ`à`fƒ`c

�π``°ü`ah.�äÉ`````Ø``ã`μ`ª`dG

¯¤EG�∫ƒ°Uƒ∏d�áμÑ°ûdÉH�ÉgÒaƒJ�ΩRÓdG�QÉa�ƒ∏«μdG�áª«b�≈a�ºμëà∏d�º¶æe

�IQó≤dG�πeÉ©e.�±ó¡à°ùŸG

¯�äÉ`Ø`ã`μ`ª`dG�äGƒ`£`N�á``jÉ`ª`ë`d�äGô`¡`°ü``e.�á```Ø`∏`à`î`ª`dG

á````à``HÉ``ã`dG äÉ``Ø``ã``μ``ŸG äÉ``jQÉ``£`H ø`«`H á`∏`°VÉ`Ø`ŸG
kÉ````«``μ``«`JÉ``eƒ``JhCG á``ª``¶`æ`ŸGh

hCG�ø`e�π`bCG�áHƒ`∏`£`ª`dG�äÉ`Ø`ã`μŸG�á`©`°S�¿ƒ`μJ�ÉeóæY�,�º`FÓŸG�øe�¿ƒ`μj

â`HÉK�iƒà°ùe�ΩGóîà°SEG�,�iò`¨`ŸG�∫ƒ`ëª`dG�á©°S�øe��%�15�áÑ°ùæd�ájhÉ°ùe

�äÉØ`ã`μe)�ádÉ©a�Ò`¨dG�IQó≤dG�¢†jƒ©àd,�í°ü`æjh�.�(á`àHÉKäÉ`jƒà`°ùe�óæY

∫ƒÙG�á©°S�øe�%�15�áÑ°ùf�øe�ô`Ñ`cCG�º`«`≤`H�ádÉ©a�Ò`¨dG�IQó`≤∏d�¢†jƒ©J

�áª¶`æe�äÉØ`ã`μe�äÉjQÉ£H�Ö«`cô`àH�,�iò`¨ŸG.�kÉ«μ«JÉeƒJhCG

-4? IQó≤dG πeÉ©e Ú°ù– Ö«côJ øμÁ øjCG
 ΩÉ`````©``dG ¢†``jƒ``©``à``dG

ΩÉ`©`dG�¢†`jƒ`©`àdG�≥`«`Ñ`£`J�ø`μÁ

ICÉ`°û`æ`ŸG�hCG)�∫É`ª`MCG�á`Yƒ`ª`é`ª`d

¿É```Ñ``°†```≤``dG�≈`∏`Y�∂`dPh�(π``μ`c

¿ƒ`μ`j�ÉeóæY�á`jò`¨`à∏d�á`«`°ù`«FôdG

�Iô`ª`à`°ùe�∫É`ª`MC’G.�Iô``≤`à`°ùeh

ΩÉ```°ù``bC’ÉH ¢†``jƒ``©`à`dG
ICÉ````°û`æ`ª`∏d á``Ø`∏`à`î`ª`dG

øe�´ƒ`ædG�Gòg�ΩGó`îà`°SEÉH�»`°Uƒj

á`dÉ`©a�ô`«`¨`dG�IQó`≤`∏d�¢†`jƒ`©`àdG

á`«eGô`à`e�ICÉ`°û`æ`ª`dG�¿ƒ`μ`J�ÉeóæY

äÉ«æëæe�øjÉÑàJ�ÉeóæY�h�OÉ©HC’G

ô``NB’�º`°ù`b�ø`e�ø```eõ`dG/π``ª`◊G

.�ICÉ``````°û`æ`ª`dÉH

iOô``````Ø``dG ¢†``jƒ```©`à`dG
∫É````````ª```MCÓ``d

iOôØdG�¢†jƒ`©àdG�QÉÑàYEG�øe�óH’

¬æ«`©H�π`ª`◊�ádÉ`©a�Ò`¨dG�IQó`≤∏d

(πª◊G)�∑ôÙG�á©°S�¿ƒμJ�ÉeóæY

ƒ`∏`«`μdÉH)�á`©`°ù`H�á`fQÉ≤e�IÒ``Ñ`c

.�π``μ`c�ICÉ```°û`æ`ŸG�(ÒÑeCG�âdƒ"
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tan � 0,75 0,59 0,48 0,46 0,43 0,40 0,36 0,33

tan � cos � cos � 0,80 0,86 0,90 0,91 0,92 0,93 0,94 0,95

1,52 0,55 0,769 0,918 1,035 1,063 1,090 1,124 1,156 1,190

1,48 0,56 0,730 0,879 0,996 1,024 1,051 1,085 1,117 1,151

1,44 0,57 0,692 0,841 0,958 0,986 1,013 1,047 1,079 1,113

1,40 0,58 0,665 0,805 0,921 0,949 0,976 1,010 1,042 1,076

1,37 0,59 0,618 0,768 0,884 0,912 0,939 0,973 1,005 1,039

1,33 0,60 0,584 0,733 0,849 0,878 0,905 0,939 0,971 1,005

1,30 0,61 0,549 0,699 0,815 0,843 0,870 0,904 0,936 0,970

1,27 0,62 0,515 0,665 0,781 0,809 0,836 0,870 0,902 0,936

1,23 0,63 0,483 0,633 0,749 0,777 0,804 0,838 0,870 0,904

1,20 0,64 0,450 0,601 0,716 0,744 0,771 0,805 0,837 0,871

1,17 0,65 0,419 0,569 0,685 0,713 0,740 0,774 0,806 0,840

1,14 0,66 0,388 0,538 0,654 0,682 0,709 0,743 0,775 0,809

1,11 0,67 0,358 0,508 0,624 0,652 0,679 0,713 0,745 0,779

1,08 0,68 0,329 0,478 0,595 0,623 0,650 0,684 0,716 0,750

1,05 0,69 0,299 0,449 0,565 0,593 0,620 0,654 0,686 0,720

1,02 0,70 0,270 0,420 0,536 0,564 0,591 0,625 0,657 0,691

0,99 0,71 0,242 0,392 0,508 0,536 0,563 0,597 0,629 0,663

0,96 0,72 0,213 0,364 0,479 0,507 0,534 0,568 0,600 0,634

0,94 0,73 0,186 0,336 0,452 0,480 0,507 0,541 0,573 0,607

0,91 0,74 0,159 0,309 0,425 0,453 0,480 0,514 0,546 0,580

0,88 0,75 0,132 0,820 0,398 0,426 0,453 0,487 0,519 0,553

0,86 0,76 0,105 0,255 0,371 0,399 0,426 0,460 0,492 0,526

0,83 0,77 0,079 0,229 0,345 0,373 0,400 0,434 0,466 0,500

0,80 0,78 0,053 0,202 0,319 0,347 0,374 0,408 0,440 0,474

0,78 0,79 0,026 0,176 0,292 0,320 0,347 0,381 0,413 0,447

0,75 0,80 0,150 0,266 0,294 0,321 0,355 0,387 0,421

0,72 0,81 0,124 0,240 0,268 0,295 0,329 0,361 0,395

0,70 0,82 0,098 0,214 0,242 0,269 0,303 0,335 0,369

0,67 0,83 0,072 0,188 0,216 0,243 0,277 0,309 0,343

0,65 0,84 0,046 0,162 0,190 0,217 0,251 0,283 0,317

0,62 0,85 0,020 0,136 0,164 0,191 0,225 0,257 0,291

0,59 0,86 0,109 0,140 0,167 0,198 0,230 0,264

0,57 0,87 0,083 0,114 0,141 0,172 0,204 0,238

0,54 0,88 0,054 0,085 0,112 0,143 0,175 0,209

0,51 0,89 0,028 0,059 0,086 0,117 0,149 0,183

0,48 0,90 0,031 0,058 0,089 0,121 0,155

¢†`````jƒ``©``à`d π``ã`eC’G iƒ``à`°ù`ŸG ó`jó`ë`J -5
á``````dÉ``©`a ô``«`¨`dG IQó``≤`dG

πªM�äGhƒ∏«c�πμd�áHƒ∏£ŸG�äÉØãμŸG�äÉjQÉ£H�á©°S�Oóëj�¤ÉàdG�∫hó÷G

�áª«b�¤EG�áæ«©e�áª«b�øe�IQó≤dG�πeÉ©e�Ú°ùëàd�∂dPh:�áaó¡à°ùe

Ú°ùëàdG ó©H áª«≤dGÚ°ùëàdG πÑb

êÉàëf�ÉæfEÉa�,�0^91�¤EG�¬©aQ�Üƒ∏£ŸG�h�0^75�IQób�πeÉ©e�óæY�:�∫Éãe

�QÉaƒ∏«c�0^426πμd.�äGhƒ∏«c

Gh � 0,15 Sn

0,15 Sn � Gh � 0,25 Sn
0,25 Sn � Gh � 0,60 Sn

Gh � 0,60 Sn

Gh � Ssc
120

Ssc � Gh � Ssc
120 70

Gh � Ssc
70 
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 äÉØãμŸG äÉjQÉ£H á©°S ≈∏Y äÉ«≤aGƒàdG ÒKCÉJ -6
á«Hô¡μdG iƒ≤dG º¶æH äÉ«≤aGƒàdG øY áÄ°TÉædG πcÉ°ûŸG

iƒ`≤`dG�äÉ«fhô`à`μdEG�äÉ`fƒ`μe�Ωó`îà°ù`J�≈àdG�á«`Hô`¡`μdG�äGó`©ŸG�Ö`Ñ°ù`àJ

á`£`°SGƒ`H�á`ª`¶`æª`dG�äGó`MƒdG�,�á`Yô`°ùdG�Iô`«``¨`àe�äÉ`cô`ëª`dG�äÉª`¶`æe)

iƒ≤dG�º`¶æH�äÉ«`≤`aGƒ`àdG�øY�á`Ä`°TÉædG�π`cÉ°ûŸG�IOÉjR�‘�(äGQƒà°SôjÉãdG

CÉ°ûæj�.�á«Hô¡μdGhCG�ó¡÷G�áLƒe�π`μ°T�√ƒ`°ûJ�äÉ«≤aGƒàdG�ô°UÉæY�óLGƒJ�øY

•ƒ`Ñ`¡H�áHƒ`ë`°ü`e�äÉØ`ã`μŸG�áfƒî°S�òÄæ«M�QÉ«àdG�Gòg�øY�èàæj�h�QÉ«àdG

øe�äÉ`Ø``ã`μŸG�êhô`N�¤EG��á`jÉ¡ædG�≈a�iODƒ`j�ób�iòdG�ôeC’G�∫õ`©dG�IAÉØc

.�áeóÿG

QÉ``«`à`NEG π``````ã``eC’G π```ë`dG
‘�á`dÉ`©`a�ô`«`¨dG�IQó`≤dG�¢†jƒ`©àd�≈∏`ã`ŸG�∫ƒ∏`◊G�¤ÉàdG�∫hó`÷G�í°Vƒj

”�óbh�¢†ØîæŸG�ó`¡÷G�äÉØãμ`e�äÉjQÉ£Ñd�áÑMÉ°üŸG�äÉ«≤`aGƒàdG�OƒLh

:�∫hó÷G�≈a�á«dÉàdG�∞jQÉ©àdG�ΩGóîà°SEG

GhäÉ«≤aGƒà∏d�IódƒŸG�Iõ¡LC’G�πc�(ÒÑeCG�âdƒa�ƒ∏«μdÉH)�äÉ©°S�´ƒª›�:

á«fhÎμdE’G�äÉª¶æŸGh�á«μ«JÉà°S’G�äÉ°ùcÉ©dGh�á«μ«JÉà°S’G�ä’ƒÙG)

.�(ïdG�...�äÉcôÙG�áYô°ùd

Ssc:±Gô`WCG�óæY�ÒÑeCG�âdƒa�ƒ∏«μdÉH�¬LhC’G�≈`KÓK�ô°ü≤dG�QÉ«J�iƒ`à°ùe

.�äÉØãμŸG�äÉjQÉ£H

Sn:�âdƒa�ƒ∏«μdÉH�ájò¨ŸG�ä’ƒÙG�äÉ©°S�´ƒª›.�ÒÑeCG

äÉØ°UGƒeä’ƒÙG ∫ÓN øe ¢†ØîæŸG ó¡÷G áμÑ°T ≈a áÑcôŸG äÉØãμŸG

∫ƒëª∏d á©°S iC’ á◊É°U áeÉY IóYÉb

áμÑ°ûdG ó¡L øe »∏YCG ó¡L óæY áææ≤e äÉØãμe

áμÑ°ûdG ó¡L óæY áææ≤e äÉØãμe

É¡«dG ±É°†e áμÑ°ûdG ó¡L øe »∏YCG ó¡L óæY áææ≤e äÉØãμe
 ∞«dƒàdG ¢†a äÓYÉØedetuning reactor¤GƒàdG ≈∏Y

 (ä’ƒÙG) ∫ƒÙG á©°S ¿ƒμJ ÉeóæY á£°ùÑe IóYÉb 2 MVA�Sn
áμÑ°ûdG ó¡L óæY áææ≤e äÉØãμe

áμÑ°ûdG ó¡L øe »∏YCG ó¡L óæY áææ≤e äÉØãμe

 ó¡L øe »∏YCG ó¡L óæY áææ≤e äÉØãμe
 ∞«dƒàdG ¢†a äÓYÉØe É¡«dG ±É°†e áμÑ°ûdGdetuning reactor¤GƒàdG ≈∏Y

äÉ«≤aGƒà∏d äÉë°Tôe
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á«μ«JÉeƒJhC’G äGóMƒdG äGƒ£N OóY ójó– -7
≥∏£j�Ée�ÚH�¥ôØf�¿CG�,�kÉ«`μ`«JÉeƒJhCG�áª s¶æŸG�äÉ`Ø`ã`μŸG�ádÉM�≈a�,�Öéj

�á«Hô¡μdG�äGóMƒdG�OóY�¬«∏YElectrical stepsá«∏©ØdG�äGóMƒdG�OóY�ÚHh

Physical step.

�∫ÉãŸG�òNCÉf�ÚæKE’G�ÚH�¥QÉØdG�í«°Vƒàd�h�:�‹ÉàdG

¤ÉªLEGÉ¡∏`«`°UƒJ�º`àj�¿CG�h�QÉ"ƒ`∏`«c�100�=�Üƒ`∏``£ŸG�äÉØ`ã`μŸG�á`©`°S

QÉ"ƒ∏«c�...�,�30�,�20�,�10�πãe�áØ∏àfl�º«b�≈£©àd�πMGôe�Iô°ûY�≈∏Y�.

≈aÉ`¡`æe�π`c�á``©`°S�äGó```Mh�10�QÉ``«`à`NEG�¤G�¢†`©ÑdG�CÉ`é`∏j�ádÉ◊G�√òg

äGó``MƒdG�Oó`Y�=�á`«`Hô`¡`μdG�äGó``Mƒ`dG�Oó``Y�¿CG�∫É`≤`j�Éæg�h�QÉ"ƒ∏«c�10

á`«`æ`Ø`dG�¬`Hƒ``«``Y�¬d�¿É`«`MC’G�øe�Ò``ã`c�≈`a�π`◊G�Gò`g�¿CG�’EG�.�á```«`∏`©`ØdG

�h�.�á```````jOÉ``°ü``à``bC’G

ÉeCG�IQó```≤`dG�π``eÉ`©`e�ΩGó``î`à`°SEÉH�,�á``dÉ◊G�√ò`g�≈a�π`jó`Ñ`dGVarlogic,

Oó``©`H�ø`μ`d�h�á``Hƒ``∏`£`ª`dG�á``é`«`à`ædG�¢ù`Ø`f�≥`«≤`ë`J�ø`μ`ª`ª`dG�ø`e�¬`fEÉa

�:�≈``dÉ`à`dG�ƒ`ë`æ`dG�≈``∏`Y�(§≤a�4)�π`````bCG�á```«∏``©`a�äÉ``Ø`ã`μ`e

.�QÉ".∑�40�*�1�+�QÉ"�.∑�30�*�1�+�QÉ"�.∑�20�*�1�+�QÉ".∑�10�*�1

QÉ`````"ƒ`∏`«`c�100�≈````∏``μ`dG�´ƒ```ª`é`ª`dG�¿ƒ``μ`j�Gò¡Hh�.

øμÁ≥jôW�øY�kÉ«μ«JÉeƒJhCG�Üƒ∏£ŸG�QÉ"ƒ∏«μdG�≈∏Y�Ωhõ∏dG�óæY�∫ƒ°ü◊G

�äGó`MƒdG�øe�iCG�π«`°UƒJh�.�á`©`HQC’GäGó``Mh�Oó``Y�¤G�π`°ü`f�π`◊G�Gò`¡H

(�4�)�á````©```HQCG�Oó``Y�ΩGó```î``à`°SEÉH�10�=�4�+�3�+�2�+�1�=�á````«````Hô```¡`c

�á````«``∏`©`a�äGó`Mh.�§````````≤``a
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:�á`Ø`∏`à`î`ª`dG�¬`∏`MGô`e�»`a�≥`HÉ`°ù`dG�∫É`ã`ª`dG�»`dÉ`àdG�∫hó`é`dG�í`°Vƒ`j�h

Kvar 10 20 30 40
10 1 – – –
20 – 1 – –
30 – – 1 –
40 – – – 1
50 1 – – 1
60 – 1 – 1
70 – – 1 1
80 1 – 1 1
90 – 1 1 1
100 1 1 1 1

á«∏©ØdG äGóMƒdG OóYáHƒ∏£ŸG IQó≤dG

¬``«`∏``Y�∫ƒ```°ü```ë`dG�ø``μ`ª`j�…ò``dG�ô```aƒ`dG�»`dÉ`àdG�∫hó`é`dG�í`°Vƒ`j�É`ª`c

:�á```«`Hô`¡`μ`dG�äGó`Mƒ`dG�Oó`Y�»`∏`Y�kGAÉ`æ`H�äGó`Mƒ`dG�º`«`ª`°ü`J�ó`æ`Y

ΩÉ```````¶```f ΩGó```î``à````°SEG

á«∏©ØdG äGóMƒdG OóYá«Hô¡μdG äGóMƒdG OóY

äÉ``Mƒ`∏dG Oó``Y21

äGQƒ``à`cÉ`à`fƒ`μdG Oó``Y104

äGRƒ```«`Ø`dG Oó``Y3012

IQó`≤`dG π`eÉ`©`e º`¶`æ`eIƒ£N 12äGƒ£N 6
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á```dÉ`©`a ô``«``¨`dG IQó```≤`dG ¢†```jƒ``©`J

�¢†``Ø``î``æ`ª`dG�ó``¡`é`dG�äÉ``Ø``ã``μ`e2Varplus

äÉ```Ø``ã``μ`ª`dG äGó``Mh è``à`æ`e ¥É`£`f
�äÉ`Ø`ã`μ`e2Varplusπ`©`ŒOƒ`¡`÷G�øe�™`°SGh�¥É£f�á«`£`¨J�π`¡°ùdG�øe

.�(âdƒ"�690�¤EG�âdƒ"�230�øe)

∞`````ã``μ``ª``dG ô````°UÉ``æ``Y
�äÉØ`ã`μŸG2VarplusIQÉ`Ñ`Y’�É¡fCG�iCG)�±É`é`dG�´ƒ`æ`dG�ø`e�äGó`Mh�øY

¿ó`©`ª`ŸG�Údƒ`Hhô`H�»`dƒÑdG�øe�á≤`«bQ�øe�áfƒμeh�(π`FÉ`°S�∫õ`©`H�™Ñ`°û`J

êhR�ø`e�á`fƒ`μe�á`Ø`d�π`μ`°T�≈∏Y�ø`«`dƒHhô`Ñ`dG�∞`∏jh�.�ΩÉ`Ä`à`dE’G�»`JGòdGh

�øe�.�≥``FÉ`bôdG

á``«`°UÉ`N»````JGò`dG ΩÉ``Ä`à`dE’G
,�IQGô``◊G�á`LQO�´É`Ø`JQEG�hCG�äÉ`«``≤`aGƒ`à∏d�É¡°Vô©J�h�äÉØ`ã`μŸG�πªY�óæY

á«dÉY�äGQÉ«J�Qhôe�≈a�áÑÑ°ùàe�ádRÉ©dG�IOÉŸG�≈a�™°VGƒŸG�¢†©H�∞©°†J

É‡�á`dRÉ`©dG�IOÉŸG�IQGô`M�á`LQO�´ÉØJQEG�øe�ójõàa�á«fó©ŸG�íFGô`°ûdG�ÚH

�QÉ`«`¡`fE’G�¤EG�π°üJ�≈`dÉàdÉH�h�É`¡`Ø`©`°†j≈`a�.�π`eÉ`μ`dGáã`jó◊G�á«`æ`≤`àdG

á«fó©ŸG�IOÉŸG�Òî`Ñ`àd�Ió`dƒ`à`ŸG�ájQGô`◊G�ábÉ`£`dG�π`¨`à`°ùJ�,�äÉØ`ã`μª∏d

á``dGREG�≈g�á`é`«`à`ædG�¿ƒ`μJ�h�∞`«`©`°†dG�∫õ`©`dG�hP�™°Vƒª`dG�π`Ø°SCG�h�≈∏YCG

π`«`£`j�É‡�¬`JQó`b�≈a�kGó``L�§`«`°ùH�¢ü`≤f�™e�∞`ã`μŸG�≈a�CÉ£`ÿG�™`°Vƒe

�≈```°VGô``à``aE’G�ô`ª`©`dG�øe.�äÉ```Ø`ã`μ`ª∏d

Oƒ``Lh�Iô``à``a�∫ƒ``W�øY�CÉ`°û`æj

äÉLQO�hCG�áeóÿÉH�äÉ`Ø`ã`μ`ŸG

´É``Ø``JQEG�hCG�á`«`dÉ`©`dG�IQGô``ë`dG

Oó``ª`d�É`¡``aGô``WCG�≈`∏`Y�ó`¡`é`dG

≈``∏``NGO�Ö`«`Y�Qƒ``¡`X�á`∏`jƒ`W

Iô```î`HC’G�ó`YÉ`°ü`J�¬`æe�è`à`æ`j

≈``dÉ`à`dÉH�h�∞```ã``μ``ª`dG�π``NGO

iODƒ`j�ó`b�Éªª`�§``¨`°†`dG�IOÉ`jR

�≈``dG.�√QÉ`````é`Ø`fEG

HRC fuse

metallic disc

discharge
resistor

overpressure 
disconnect
device

plastic case

resin

gas release
channel

terminals
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Electrical characteristics
Standards IEC 60831 1 & 2, 

CSA & UL compliance
Operating rated voltage up to 690 V
range rated frequency 50 Hz, 60 Hz
Capacitance tolerance - 5 % to + 10 %
Temperature maximun temperature 55 °C
range average temp. over 24 h 45 °C
(class D) average annual temp. 35 °C

minimum temperature - 25 °C
Insulation level 50 Hz 1min withstand 

voltage: 4 kV
1,2 / 50 �s impulse 
withstand voltage: 12 kV

Test voltage 2,15 Un for 10 sec.
Permissible current overload Classic Comfort

range range
30 % 30 %

Permissible voltage overload (1) 10 % 10 %
Total losses � 0,5 Watt / Kvar

(discharge resistor
included)

á```dÉ`©`a ô``«``¨`dG IQó```≤`dG ¢†```jƒ``©`J

�¢†``Ø``î``æ`ª`dG�ó``¡`é`dG�äÉ``Ø``ã``μ`e2Varplus

�äÉ`Ø`ã`μ`Ÿ�áÑ`°ùædÉH�øμd�h2Varplus∑É`æ¡aƒg�h�Ωó``≤`àe�¿É`eCG�ΩÉ``¶`f

Iô`£æ`b�πª`©H�Ωƒ`≤j�≈àM�¬«∏Y�§`¨°†dG�IOÉjR�™e�Oóªàj�ΩÉª°U�øY�IQÉÑY

�ô`¡°ü`ŸG�≈∏YHRCOƒ`LƒŸG∞`ã`μ`ŸG�π°ü`Ø`j�∂dòH�h�∞``ã`μe�π`c�π`NGO

�çó```ë`j�’�h�á``∏`μ°û`ª`dG�™``°Vƒe�.�QÉ`````é``Ø`fEG

Éªc�``dG�Ωƒ≤jHRC≈aå`«`M�ô`°ü`≤`dG�QÉ`«`J�AÉ`£`NCG�øe�∞`ã`μ`ª`dG�ájÉªM

�√Qhô`e�Oô`é`ª`H�ô¡°ü`æj�¬fEG∂dòc�.�¬H≠jô`Ø`à`H�á`«`∏NGódG�á`ehÉ≤ŸG�Ωƒ`≤`J

.�á```eó`î`∏d�¬``∏`«`°Uƒ`J�IOÉ`YEG�π`Ñ`b�∞`ã`μ`ŸG�á`æ`ë`°T

(1) 8 hours over 24 hours.



Classic range (Gh / Sn � 15 %)
Varplus2

400 V 415 V
kvar kvar Ref.
5 5.5 51311
7.5 7.75 51315
10 10.75 51317
12.5 13.5 51319
15 15.5 51321
20 21.5 51323

Comfort range (15 % � Gh / Sn � 25 %) (1)

Varplus2

Usefull powers Rated values
400 V 415 V 440 V 480 V
kvar kvar kvar kvar Ref.
6.25 6.5 7.6 9 51327
7.5 8 8.8 10.4 51329
10 11 13 15.5 51331
12.5 13.5 14.3 17 51333
15 16.5 19.1 22.7 51335

Accessories for Varplus2

1 set of 3 ph copper bars for connection & assembly 51459
of 2 and 3 capacitors
1 set of protective cover (IP20) & cable glands (IP42) 51461
for 1, 2 and 3 capacitors
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á```dÉ`©`a ô``«``¨`dG IQó```≤`dG ¢†```jƒ``©`J

�¢†``Ø``î``æ`ª`dG�ó``¡`é`dG�äÉ``Ø``ã``μ`e2Varplus

(1) Capacitors rated 480 V are necessary.

51323
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Contactors for capacitor switching, 400 / 440 V
Power rating Instantaneous Basic (1)
at 50 / 60 Hz auxiliary reference to
� � 55 ˚C contacts be completed
kvar N/O N/C
12.5 1 1 LC1 DFK11••

– 2 LC1 DFK02••
15 1 1 LC1 DGK11••

– 2 LC1 DGK02••
20 1 1 LC1 DLK11••

– 2 LC1 DLK02••
25 1 1 LC1 DMK11••

– 2 LC1 DMK02••
30 1 2 LC1 DPK12••
40 1 2 LC1 DTK12••
60 1 2 LC1 DWK12••

(1) Standard control voltages
Volts 110 220 380 
50 / 60 Hz F7 M7 Q7

á```dÉ`©`a ô``«``¨`dG IQó```≤`dG ¢†```jƒ``©`J

äÉ`Ø`ã`μª`dG�≥`«`°û`©J�h�π`°ü`ØH�á`°UÉÿG�äGQƒ`à`cÉàfƒ`μdG

kGó`L�á«dÉY�äGQÉ«J�èàæJ�,�äÉØãμŸG�≥«°û©J�AóH�óæY

∂dP�h�∞`ã`μª∏d�`≤ŸG�QÉ«àdG�∞`©°V�200¤G�π°üJ

.�äÉØãμŸG�øë°T�øY�áŒÉf�IÒ°üb�á«æeR�IÎØd

”�∂dòd�á°UÉÿG�äGQƒàcÉàfƒμdG�º«ª°üJLC1 D•K

kÉ°ü«°üN√òg�iƒà–�.�äÉ`Ø`ã`μŸG�≥`«`°û`©J�∫ÉªYC’

h�äÉ`cÉ`à`fƒ`μdG�øe�á`Yƒª›�≈∏Y�äGQƒ`à`cÉàfƒ`μdG

√òg�π°üa�ºàj�.�≥«°û©àdG�AóH�óæY�É¡H�QÉŸG�QÉ«àdG�øe�ó–�≈àdG�äÉehÉ≤ŸG

á«æ`≤`àdG�√òg�Èà©J�h�.�≥«°û`©àdG�AóH�IÎa�AÉ°†≤fEG�ó©H�kÉ`«FÉ≤`∏J�äÉehÉ≤ŸG

�Qó``«`æ``°T�á`cô`°ûd�É¡YGô`à`NEG�IAGôH�π«é°ùJ�”�ób�h�Iójôaå«M�,�á`«`ª`dÉ©dG

∞`©`°V�80�¤G�∞`©`°V�200�øe�ø`ë°ûdG�óæY�QÉ«àdG�á`ª«`b�¢†Ø`îH�Ωƒ`≤`J

.�(∞©°V�100�≈∏Y�¢üæJ�á«°SÉ«≤dG�äÉØ°UGƒ`ŸG)�∞`ã`μª∏d�ø`æ`≤ŸG�QÉ`«`àdG



�IQó`≤dG�π`eÉ©e�äÉª`¶æe�π`¡`°ùJVarlogic

∫ÉªYCGº«¶`æJ�h�π`«`¨`°ûàdG�Aó`H�h�º`«ª`°üàdG

IQó`≤dG�π`eÉ©e�ø`«`°ù`–�äGó`©`e�á`fÉ«°U�h

ø`e�ø```jRGô``W�ó``Lƒj�h�.�á```«``μ`«`JÉ`eƒ`JC’G

�äÉ``ª``¶``æ`ª`dGNR6, NR12äÉ``≤`«`Ñ`£`à∏d

�º¶æŸG�Éªæ«H�IOÉà©ŸGNRC12á°UÉîH�h�,�äÉ≤«Ñ£àdG�™«ªL�≈a�Ωóîà°ùj

�äÉ«≤aGƒàdG�ó°V�ájÉªM�Ö∏£àJ�≈àdGHarmonics.
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Varlogic technical specifications
Description NR6 NR12 NRC12
Reference 52448 52449 52450
Panel mounting ■ ■ ■

Number of step output contacts 6 12 12
LCD back lighted ■ ■ –
LCD Dot - matrix back lighted – – ■

Preprogrammed settings ■ ■ ■

Alarm contact ■ ■ ■

General data
Temperature - working state ( °C ) 0…60 0…60 0…60
Protection class - panel mounting IP41 IP41 IP41
Protection class - Din rail mounting IP20 IP20 IP20

Inputs
Line to line type connection ■ ■ ■

Line to neutral type connection ■ ■ ■

Insensitive to CT polarity ■ ■ ■

Insensitive to phase rotation polarity ■ ■ ■

Outputs
Mecanical life of output contacts (Million) 5 5 5
Electrical life of output contacts (Million) 1 1 1

Information provided
Cos � ■ ■ ■

Connected steps ■ ■ ■

Active and reactive currents ■ ■ ■

Total voltage harmonic distortion THD (U) ■ ■ ■

Total current harmonic distortion THD (I) ■ ■ ■

Cubicle temperature ■ ■ ■

Voltage harmonic spectrum (3, 5, 7, 11, 13) – – ■

Switching cycles & connected time counter ■ ■ ■

á```dÉ`©`a ô``«``¨`dG IQó```≤`dG ¢†```jƒ``©`J

�IQó````≤``dG�π``eÉ``©``e�äÉ``ª```¶``æ`eVarlogic
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Varlogic technical specifications
Setting & programming options NR6 NR12 NRC12
Target cos � setting (0.85 ind…0.9 cap) ■ ■ ■

Automatic search of C/K ■ ■ ■

Step combination 1.1.1.1.1.1. ■ ■ ■

1.2.2.2.2.2. ■ ■ ■

1.2.3.4.4.4. ■ ■ ■

any other combinations ■ ■ ■

Delay between successive 10..600 10..600 10..900

connections of same step (s)

Alarms
Low power factor ■ ■ ■

Hunting unstable regulation ■ ■ ■

Abnormal cos � � 0.5 ind / 0.8 cap ■ ■ ■

Overcompensation ■ ■ ■

Overcurrent � 115 % ■ ■ ■

Undervoltage � 0.8 Uo for 1 s disconnection (1) ■ ■ ■

Overvoltage � 1.2 Uo for 60 s disconnection (1) ■ ■ ■

� 1.1 Uo for 30 min disconnection (1) ■ ■ ■

Overtemperature � 35 °C (2) fan contact ■ ■ ■

� 50 °C (2) disconnection (1) ■ ■ ■

Total voltage � 7 % for 120 s (2) ■ ■ ■

harmonic distortion
Capacitor � 1.5 for 120 s (2) disconnection

(1)
– – ■

overload (Irms/In)
Low capacitor output – – ■

(1) Capacitor steps are automatically reconnected after fault clearance, 
and a safety delay.
(2) Adjustable threshold.

NR6 / NR12 NRC12
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