
!"#"$$%&'()*$$!"+"$$*%!,'%,+$$-$.+*'%#+$/)$#+*01'%$%2(0+,)

34%/$/)$+0)3)')$+$!)#,%15%%
#(5/1#,(+')0('$)0)#,'%#)

%67"$*869:$/;6<

=$%>?@8A$!+$BCCB



!"#$%&'()*+,-((#.*&*+,/*#,'01+,#+*-*/*/%+#)*#)('-+(20-(*#)*#3%,',#-*&'(0&*

!"!#$%&'()(*&+,&##+,-,%,%.+#,%,*-+(*,#/,#/('-+(01-(,#/,#2.&'&#-,3'(13,"#4,)(3(-((5#-,+6(3.%.7(,"

4(3# 813*-# /,# 9,/,+,# *.3'-+1*-(95# +,-,%,%,# ,%,*-+(*,# /,# /('-+(01-(,# /,# 2.&'&# -,3'(13,# :&9&3/# -,3'(13,&
3.6(3&%&#(3-+,#)&;,#/,#<=>?@#',#(68&+-#(3#1+6&-.&+,%,#*&-,7.+((A# B%(3((#,%,*-+(*,#&,+(,3,C

B%(3((#,%,*-+(*,#'10-,+&3,"
D(3((%,#,%,*-+(*,#&,+(,3,#',#(68&+-#%&#+&3/1%#%.+#(3#1+6&-.&+,%,#*&-,7.+((A

B%(3((#,%,*-+(*,#&,+(,3,#*1#*.3/1*-.&+,#3,(;.%&-,#:#'.%1-(,#*%&'(*&#@C
B%(3((#,%,*-+(*,#&,+(,3,#*1#*.3/1*-.&+,#(;.%&-,#+&'1*(-,#(3#)&'*(*.%#:-.+'&/&-,@"

4(3#813*-#/,#9,/,+,#&%#)13*-(.3&%(-&-((5#+,-,%,%,#,%,*-+(*,#/,#/('-+(01-(,#/,#2.&'&#-,3'(13,#',#(68&+-#(3
1+6&-.&+,%,#*&-,7.+((A

B+,-,%,#8,3-+1#&%(6,3-&+,&#(%16(3&-1%1(#810%(*C
B+,-,%,#8,3-+1#&%(6,3-&+,&#*.3'16&-.+(%.+#(3/1'-+(&%(C
B+,-,%,#8,3-+1#&%(6,3-&+,&#*.3'16&-.+(%.+#*&'3(*(C
B#+,-,%,#8,3-+1#&%(6,3-&+,&#*.3'16&-.+(%.+#*&'3(*(#'(#&#(%16(3&-1%1(#810%(*
B0+&3'&6,3-,#,%,*-+(*,#:#&,+(,3,#'&1#'10-,+&3,@"

E3#*&;1%#%(3((%.+#,%,*-+(*,#&,+(,3,5#6.3-&+,&#*&0%1+(%.+#',#)&*,#8,#'-&%8(#'&1#8,#)&-&/,%,#*%&/(+(%.+5#6./1%
/,#6.3-&+,#)((3/#'8,*()(*#-(81%1(#/,#*&0%1#&%,'#:(;.%&-5#3,(;.%&-@5#(&+#(3#*&;1%#%(3((%.+#,%,*-+(*,#'10-,+&3,5#/('-+(01-(&
,3,+7(,(#,%,*-+(*,#',#+,&%(;,&;&#8+(3#*&0%1+(5#8.;&-,#/,#+,71%&#'10#-+1-1&+,#%&#.#&/&3*(6,#/,#**&"#>"=#6,-+(5#(3&/(+(%,
'&1#/,+(9&-((%,#)&*&3/1B',#8+(3#(3-,+6,/(1%#6&3'.&3,%.+"

4,%(6(-&+,&#/(3-+,#+,-,&1&#,%,*-+(*&##/,#/('-+(01-(,#'(#(3'-&%&-(&#(3-,+(.&+&#&#&0.3&-1%1(#',#)&*,#/,#%&
0.+3,%,#/,#(,'(+,#/(3#*.3-.+1%#/,#,3,+7(,#,%,*-+(*&"#F&3&#%&#0.+3,%,#/,#(,'(+,#/(3#*.3-.+1%#/,#,3,+7(,#,%,*-+(*&#5
)1+3(;.+1%#/,#,3,+7(,#&+,#.0%(7&-(&##/,#&#(3-+,-(3,#+,-,&1&#/,#/('-+(01-(,#'(#&'(71+&+,&#%&#0.+3,#&#*.3/(-((%.+#/,
)1+3(;&+,#*.3-+&*-1&%,#:#81-,+,#(3'-&%&-&#%&#)+,*9,3-&#'(#-,3'(13,&#(3#%(6(-,%,#&/6(',@"

/8D;6;9;;E$98?F;6@G@7;8"#F+(3*(8&%,%,#3.-(13(#&1#1+6&-.&+,%,#',63()(*&-((A
G,3'(13,&#3.6(3&%&#&#+,-,%,(#:H3@5#,'-,#-,3'(13,&#8+(3#*&+,#+,-,&1&#,'-,#/,316(-&#'(#%&#*&+,#',#)&*,

+,),+(+,#8,3-+1#&316(-,#*&+&*-,+('-(*(#/,#)13*-(.3&+,#&#+,-,%,("
G,3'(13,&#/,#',+9(*(1#&#+,-,%,(#:H'@5#,'-,#-,3'(13,&#(3-+,#/.1&#)&;,#&%,#13,(#+,-,%,#,%,*-+(*,5#(3-+B13

&316(-#813*-#'(#%&#13#6.6,3-#/&-"
I0&-,+,&#8+.*,3-1&%&#&#-,3'(13((#/,#',+9(*(1#)&-&#/,#-,3'(13,&#3.6(3&%&5#,'-,#/,)(3(-&#8+(3#+,%&-(&A

n

ns

U

UU
a

−=%

J8+,#,K,68%()(*&+,5#*.3).+6#JGIJ#L<>BMN5#&0&-,+(%,#8+.*,3-1&%,#&/6('(0(%,#8,3-+1#&7%.6,+&+(#*1#6&(
81-(3#/,#!>>>#%.*1(-.+(#'13-#/,#O!>P5#(&+#8,3-+1#&7%.6,+&+(#*1#6&(#61%-#/,#!>>>#%.*1(-.+(#/,#OMP"

!"4"#(56789:;<7#:=>578;?=8;5;@787A#9B7C=A#9D:;<7C9:77A#6;8D@=5:9:77#E<=F9:7:;9<="

D&#0&;&#,K,*1-&+((#+,-,%,%.+#/,#/('-+(01-(,#'(#&%(6,3-&+,#&#+,*,8-.+(%.+5#)(,#*&#,'-,#9.+0&#/,#%1*+&+(#3.(
'&1#/,#+,*.3'-+1*-((#+,-,%,5#-+,01(,#'&#,K('-,#/.*16,3-&-((#/,#8+.(,*-&+,"

4.*16,3-&-(&#131(#8+.(,*-#/,#,K,*1-(,#*.3-(3,#.#8&+-,#'*+('&5#.#8&+-,#/,',3&-&#'(#9.%16,#'8,*(&%,"
F&+-,&#'*+('&#*18+(3/,5#/,#+,71%&A
B21'-()(*&+,&#3,*,'(-&-((#%1*+&+((C
B(3*&/+&+,&#(3#(3/(*((#/,#*.3'16#3.+6&-(C

B0+,9(&+,#/,#*&%*1%#,%,*-+(*,#'(#6,*&3(*,C
B7+&)(*,#/,#,'&%.3&+,#&#%1*+&+(%.+C
B&9(;,#'(#&*.+/1+(C
B/,9(;,5#&3&%(;,#/,#8+,-1+(C
B%('-&#/,#,*Q(8&6,3-,#'(#6&-,+(&%,"
F&+-,&#/,',3&-&#*18+(3/,5#/,#+,71%&A
B8%&31%#/,#'(-1&-(,#(3#&3'&60%1C
B8%&31+(#/,#'(-1&-(,#(3#/,-&%(1C
B'*Q,6&#,%,*-+(*&#*1#(3*&/+&+,&#(3#'('-,6#:'(-1&-(&#,K('-,3-&#'(#'(-1&-(&#9((-.&+,@C
B8%&3',#/,#/,-&%((#8+(9(3/#+,&%(;&+,&#+,-,%,("
?.%16,%,#'8,*(&%,#*18+(3/5#/,#+,71%&A
B/.*16,3-&-((#8,3-+1#'*.&-,+,&#/(3#*(+*1(-1%#&7+(*.%C
B/.*16,3-&-((#8,3-+1#/,'8&710(+(C
B/.*16,3-&-((#-,Q3(*,#8,3-+1#-+&',,#'8,*(&%,#:#(3*+1*('&+(#*1#%(3((#/,#-,%,*.613(*&-((5#*&(#),+&-,5

'.',%,#,-*"@"
D&#,%&0.+&+,&#131(#8+.(,*-#/,#,K,*1-(,#-+,01(,#'&#',#8&+*1+7&5#(3#7,3,+&%5#1+6&-.&+,%,#,-&8,A
B&3&%(;&#-,6,(#/,#8+.(,*-&+,C
B*.3)+13-&+,&#/&-,%.+#/(3#-,6&#*1#'(-1&-(&#/(3#-,+,3C
B,),*-1&+,&#6&'1+&-.+(%.+#/,#-,+,35#(3#;.3&#(3#*&+,#1+6,&;&#&#',#*.3'-+1(#+,-,&1&C
B'-&0(%(+,&#9&+(&3-,%.+#/,#+,&%(;&+,#&#+,-,%,(C
B,),*-1&+,&#*&%*1%,%.+#/,#/(6,3'(.3&+,#&#+,-,%,(C
B,%&0.+&+,&#/.*16,3-&-((%.+#3,*,'&+,#8,3-+1#.0-(3,+,&#&9(;,%.+#'(#&*.+/1+(%.+"

!"G"#$;567:77#6=#89H7:9:=#75#9H7@=5:9<=9#8D#=5=<F7=#=H=8:<789#9#8;5ID@9:;<7H;<"

$.3/(-((%,#/,#*&%(-&-,#',#+,),+&#%&#9&%.+(%,#-,3'(13((5#)+,*9,3-,(5#81-,+((#'(#*.3-(31(-&-((#&/6(',#8,3-+1
.#013&#)13*-(.&3+,#&#+,*,8-.&+,%.+"

:"$,86H;<68:#*.3'-&3-&5#*&#9&%.&+,#'(#).+6&5#*.3'-(-1(,#.#8+(6&#*.3/(-(,#8,3-+1#.+(*,#-(8#/,
+,*,8-.+"

E3#,K8%.&-&+,&#(3'-&%&-((%.+#,%,*-+(*,#&8&+##9&+(&-((#/,#-,3'(13,#*&1;&-,#/,#*.3'16&-.+5
9&+(&-((#%,3-,#/&-.+&-,#9&+(&-((%.+#/,#'&+*(3&#'(#9&+(&-((#+&8(/,#/&-.+&-,#'*1+-*(+*1(-,%.+#'&1#6./()(*&+(%.+#+&8(/,
/,#'&+*(3&"

H3#7.%#/,#-,3'(13,#',#/,)(3,'-,#8+(3#'*&/,+,&#9&%.+((#,)(*&*,#&#-,3'(13((#13,(#+,-,%,
,%,*-+(*,#*1#.#&68%(-1/(3,#*18+(3'&#(3-+,#.#9&%.&+,#6(3(6&#','(;&0(%&#:>5RH3@#'(#H3#'(#.#/1+&-&#/,#*,%#61%-#<
',*13/,"#4,#+,6&+*&-#*&#'13-#61%-,#+,*,8-.&+,#',3'(0(%,#%&#7.%1+(#/,#-,3'(13,"

I0&-,+,&#/,#%&#).+6&#'(31'.(/&%&#&#13/,(#/,#-,3'(13,#/,-,+6(3&#)13*-(.3&-,&
+,*,8-.&+,%.+#/,#*1+,3-#&%-,+3&-(9#(3#+,7(6#/,).+6&3-"#J,#/,)(3,'-,#&'-),%#*.,)(*(,3-1%#/,#/('-.+'(13,#δδδδD#*&
+&8.+-1%#/(3-+,#9&%.&+,&#,)(*&*,#&#+,;(/11%1(#/,).+6&3-#H/#'(#9&%.&+,&#,)(*&*,#&#13/,(#/,#-,3'(13,5

9&%.&+,&#*.,)(*(,3-1%1(#/,#/('-.+'(13,#)((3/#/,#>5>=#8,3-+1#2.&'&#-,3'(13,#'(#6,/(,#-,3'(13,#'(#/,
>5><#8,3-+1#(3&%-&#-,3'(13,"

A"$.?8IJ869:#*.3'-&3-&#&#-,3'(13((#/,#&%(6,3-&+,#*.3'-(-1(,#13#-,%#6&2.+#&-&-#8,3-+1#013&
)13*-(.3&+,#&#+,*,8-.&+,%.+5#6,3-(3,+,&#8+,*(;(,(#&8&+&-,%.+#/,#6&'1+&#*&-#'(#8,3-+1#6&'(3(%,#/,#%1*+1
&3-+,3&-,#/,#6.-.&+,#/,#*1+,3-#&%-,+3&-(9"

I0&-,+(%,#6&K(6,#&/6(',#&%,#)+,*9,3-,(#:##########@'13-#/,#±>"NS;"
I"$!;F89?;:$986H;<6;G@?"

$&1;,%,#3,'(6,-+(,(#'13-#(3#*,&#6&(#6&+,#8&+-,#'&+*(3(%,#/,;,*Q(%(0+&-,#&%,
*.3'16&-.+(%.+"#T,'(6,-+(&#-,3'(13(%.+#',#,K8+(6&#8+(3-+B13 *.,)(*(,3-#/,#3,'(6,-+(,5
/&-#/,#+,%&-(&A

13/, IEB#*.68.3,3-&#(39,+'&
I/B#*.68.3,3-&#/(+,*-&

9&%.&+,&#&**,8-&-&#&#3,'(6,-+(,(#)((3/#6&(#6(*&#/,#RP"

f
adm

∆

k ds %U

n

i
U i

U

Ud
u

∑
=== 2

2

δ

100
%

⋅=
d

i
ds A

A
k



Inalta tensiune IT
M

edie tensiune
M

T
Joasa tensiune JT

SSE

ST (SD)

PT PT mi

mj

TG TG

TD

TU

1

2 2

3

4 5
5

5 5

Fig. 1 - Compunerea instalatiilor electrice la consumator
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