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Słowo wstępne  
Dyrektora Instytutu  

Foreword by Director  
of the Institute!

!

!

!

!

!

!

!

!
!
!
!
Szanowni Państwo, 
!
/% 0123% 4545% 167819:;<;=>?% !36;<@3A:% B5C<@7;D%
3EF10:@G;D% "GAE?E3E3% #<@2E01@G@0H@E?2;% $1<;E@78C
G;2;%/D0A:DFA2;@IJ%!GD<;:3IK7%2D0E?%8;AE10;;%;%E0D9?C
7I;%"GAE?E3E3%#<@2E01@G@0H@E?2;%E0:@6D%:D3FDL?MN%L@%
>;G;1G@% OPQ% F;@23% E1% 120@A% F?ERL1G@IN% D<@% E@L%
1F17G@I% O0D7?N%>;R9:?% ;GG?>;% F%FD03G2D78% :DC
7819:K7?78%F%$1<A7@%:>;DG%3AE01I1F?78%10D:%10C
HDG;:D7?IG?78%F%:D20@A;@%A:21<G;7EFD%F?LA:@H1J%

%12%!36;<@3A:1F?%4545%G;@%>;DQ%F%"GAE?E37;@%I@9?C
G;@%F?>;D03%8;AE10?7:G@H1N%D<@%19:GD7:?Q%A;R%ED2L@%
O1GD9O0:@7;REG?>;%F?G;2D>;%;%1A;KHG;R7;D>;%O0DC
71FG;2PFJ%&D%O1920@=<@G;@%:DAQ3H3I@%F%A:7:@HP<C
G1=7;%:GD7:GD%<;7:6D%O36<;2D7I;%F%O0@AE;L1F?78%7:DC
A1O;A>D78%GD321F?78N%D%ED2L@%@S@2E?%;GE@GA?FG@I%
FAOPQO0D7?%:%1E17:@G;@>%H1AO19D07:?>J

/AO1>G;DG@% F?L@I% 1A;KHG;R7;D% 3:?A2DG@% :1AEDQ?%
O1>;>1N%L@%012%4545%F%"GAE?E37;@N%ED2%ID2%GD%7DQ?>%
=F;@7;@N% 6?Q% 120@A@>% S3G27I1G1FDG;D% F% FD03GC
2D78%ODG9@>;;%'(T")CUVJ%/%ED2%E039G?78%121<;7:C
G1=7;D78N% :F;K:DG?78% :% O01FD9:@G;@>% O017@A3%
2A:EDQ7@G;D% F% E0?6;@% :9D<G?>N% O0D71FG;7?% "GAE?C
E3E3%O191QD<;%<;7:G?>%F?:FDG;1>N%O0:?H1E1F3IK7%
%

%
%
%
%
%
Dear Ladies and Gentlemen, 
!
"G%4545N%F@%7@<@60DE@9%B5%?@D0A%1S%@AED6<;A8;GH%
E8@%#<@7E0;7D<%$1F@0%#GH;G@@0;GH% "GAE;E3E@N%/D0C
ADF% *G;W@0A;E?% 1S% +@78G1<1H?J% ,112;GH% 9@@O@0%
;GE1% E8@% 8;AE10?% DG9% E0D9;E;1G% 1S% E8@% #<@7E0;7D<%
$1F@0% #GH;G@@0;GH% "GAE;E3E@N% E8@% <DAE% B5% ?@D0A%
8DW@%6@@G%D%O@0;19%1S%;GE@GA;W@%DG9%S03;ES3<%F102N%
;G7<39;GH% 930;GH% $1<DG9XA% O1<;E;7D<% E0DGAS10C
>DE;1G%DG9%10HDG;:DE;1GD<%78DGH@A%;G%8;H8@0%@9C
37DE;1GJ%

+8@%!GG;W@0AD0?%Y@D0%4545%8DA%8D9%G1E%1G<?%8;AC
E10;7D<% 9;>@GA;1GN% 63E% 8DA% D<A1% A@@G% @ZE0D109;C
GD0?%0@A3<EA%DG9%D78;@W@>@GEA%1S%130%AEDSSJ%!%A;HC
G;S;7DGE% G3>6@0%1S% ODO@0A% O36<;A8@9% ;G% O0@AE;HC
;13A%I130GD<AN%DG9%E8@%13E71>@A%1S%71<<D610DE;1G%
F;E8%63A;G@AA%DG9%;G93AE0?%A813<9%6@%@>O8DA;:@9%
8@0@J%

+8;A%8DA%6@@G%D78;@W@9%9@AO;E@%H<16D<%'(T")CUV%
ODG9@>;7A% ;G%4545%F;E8%8DA% ;>OD7E@9%E8@% "GAE;C
E3E@% DA% F@<<J% "G% 9;SS;73<E% 71G9;E;1GA% 1S% 0@>1E@%
E@D78;GH%DG9% <@D0G;GHN% E8@% "GAE;E3E@XA% AEDSS%8DW@%
A377@AAS3<<?%9@D<E%F;E8%>DG?%78D<<@GH@AN%O0@OD0C
;GH%G@F%E@D78;GH%>DE@0;D<A%10%71G937E;GHN%DA%E8@%
%
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-./0%12304526[%7[7283[9\-0:%9\[% 30;%<4\0<4./2=
7\2>?9% >28.% <504/@5%/% !"#$%&'()$'&%*+,-\+.-/$&0%
"1,")2%3,+'[%4[3#"5".&0%.%%,[1$&%\4+#)[56%

*[-"/$%3"\$"5%.[/-\%+7'&)$+%+1-"#.&)%8.%,&+#$9
\:0;'['(%3,+'2%4[3#"5".;%.%<)-%[%:'$&%=#&/%,"&9
)&,>&%[/$%%"%"4%.$&#:% #+%%.$\[%8./+% <)-%[%:%:6%*%
5$)$")[5%,"/:%<)-%[%:%%3"%,+\%/"#&0)[%58>7%-$2%3"9
-\'\['$?%.[,8@)$+0;'[5$%-$2%+1-"#.&)%+5$A%/%8,\[%
:/"B'\[#$%-%:4$+%\%"'&);%'&#:0;';6%

*%,"/:%]^]^%/")%[):".+)&%$%,"\.$0+)&%1[7[%.%<)9
-%[%:'$&% 4\$+7+)$+% 3,"0+/"C'$".&%5+0;'&% )+% '&#:%
3,".+4\&)$&% 1+4+B% )+% C.$+%".[5% 3"\$"5$&A%
\.$2/-\&)$&% ,"\3"\)+.+#)"C'$%)+%+,&)$&%5$24\[9
)+,"4".&0A%.\,"-%%:'\&-%)$'%.+%.%3,"0&/%+'(%1+9
4+.'\['(A%3:1#$/".+)$&%.[)$/8.%1+4+B%.%,&)"9
5".+)['(%'\+-"3$-5+'(%)+:/".['(6%D\$+7+)$+%%&%
1[7[%:/$&,:)/".+)&%)+%:\[-/+)$&%&E&/%:%-[)&,>$$%\%
4\$+7+)$+5$% ,&+#$\".+)[5$% .% !"#$%&'()$'&% *+,9
-\+.-/$&0%.%,+5+'(%3,"0&/%:%<)$'0+%[.+%D"-/")+9
7"C'$%F'\&#)$+%G+4+.'\+6%%

!")$&.+@% 3,+'+% )+:/".+%5+%.-387'\&C)$&% '(+9
,+/%&,% \&-3"7".[A% .% ]^]^% ,"/:% 1[7[% /")%[):"9
.+)&%$%3,\[>"%".[.+)&%)".&%4\$+7+)$+%.-3"5+9
>+0;'&%\&-3"7[%1+4+.'\&%E:)/'0"):0;'&%.%<)-%[%:9
'$&6%H&#&5%%['(%4\$+7+B%0&-%%\+3&.)$&)$&%\&-3"7"5%
:/$&,:)/".+)[5%)+%%.8,'\&%,"\.$;\[.+)$&%3,"9
1#&58.% 1+4+.'\['(% 4"4+%/".['(% 5"@#$."C'$%
,"\."0:6%I+#&@[%5$&?%)+4\$&02A%@&%3"402%&%4\$+7+9
)$+% .% )+01#$@-\[5% '\+-$&% 3,\[)$"-;% .[5$&,)&%
&E&/%[6%

!,\&/+\+)[%.%!+B-%.+% ,2'&%J+3",%% \%4\$+7+#)"C'$%
<)-%[%:%:%=#&/%,"&)&,>&%[/$%.% ,"/:% ]^]^%3,&\&)9
%:0&%)+0.+@)$&0-\&%"-$;>)$2'$+%3,+'".)$/8.A%4"/9
%",+)%8.% $% -%:4&)%8.%.%"1-\+,\&%1+4+B%)+:/"9
.['(%$%/-\%+7'&)$+6%

K+'(2'+5%!+B-%.+%4"%\+3"\)+)$+%-$2%\%J+3",%&56%
L+5% )+4\$&02A% @&% \% 3,\[0&5)"C'$;% 3,\&'\[%+'$&%
!+B-%."%)+-\%J+3",%%J"'\)[%]^]^6%

!
!
!
!

Z wyrazami szacunku, 
                                               Yours faithfully, 
!
!
!
!

!
!
!
!

E$,-%%&-%+1#$-(5&)%%"E%*+,-+.%F)$M&,-$%[%"E%N&'(9
)"#">[A% +% 4&E&)'&% "E%5+-%&,% %(&-$-% 1[% ,&5"%&%
'"55:)$'+%$")6!

O$>(%-%+)4+,4%"E%-/$##-% #&+,)&4%1[%%(&%>,+4:+%&-%
.",/$)>%")%%(&$,%4$3#"5+%%(&-$-%+%%%(&%=#&'%,$'+#%
!".&,%=)>$)&&,$)>% <)-%$%:%&%(+-%1&&)%+%3,$4&%"E%
%(&%<)-%$%:%&6%P+-%%[&+,A%%(&%<)-%$%:%&%'":#4%1"+-%%
&Q'&3%$")+#%>,+4:+%&-% #&+M$)>%%(&% <)-%$%:%&%.$%(%
&Q'&##&)%%5+,/-6%

<)% ]^]^A% %(&% <)-%$%:%&%'")%$):&4%+)4%4&M&#"3&4%
R:+#$%[% &)(+)'&5&)%% 5&+-:,&-% %"% '")4:'%%
.",#49'#+--%,&-&+,'(A%$)',&+-&%3,"5$)&)'&%$)%%(&%
$)%&,)+%$")+#% +,&)+A% &Q3+)4%3+,%$'$3+%$")% $)% ,&9
-&+,'(%3,"0&'%-A%3:1#$-(%,&-&+,'(%,&-:#%-%$)%3,&-9
%$>$":-%-'$&)%$E$'% 0":,)+#-6%N(&-&%5&+-:,&-%.&,&%
+$5&4%+%%+'($&M$)>% -[)&,>$&-%.$%(%*+,-+.%F)$9
M&,-$%[%"E%N&'()"#">[S-%+'%$M$%$&-%:)4&,%$%-%T=Q'&#9
#&)'&% <)$%$+%$M&% _% J&-&+,'(% F)$M&,-$%[U% 3,"9
>,+55&6%%

V$)'&%%"4+[S-%,&-&+,'(%.",/%$-%+%%&+5%&EE",%A%%(&%
&Q$-%$)>%5&+-:,&-%.&,&%'")%$):&4%+)4%)&.%")&-%
4&M&#"3&4% %"% -:33",%% %(&% <)-%$%:%&S-% ,&-&+,'(%
%&+5-%$)%]^]^6%N(&%3:,3"-&%"E%%(&-&%5&+-:,&-%$-%
%"% "EE&,% &Q%,+% 4&M&#"35&)%% "33",%:)$%$&-% E",%
%&+5-% E"':-&4% ")% ',&+%$M&% -"#M$)>% "E% ,&-&+,'(%
3,"1#&5-6%*&%1&#$&M&% %(+%% %(&-&%5&+-:,&-%.$##%
1,$)>%%+)>$1#&%,&-:#%-%$)%-(",%%%$5&6%

N(&%=#&'%,$'+#%!".&,%=)>$)&&,$)>%<)-%$%:%&S-%]^]^%
!)):+#%J&3",%%3,&-&)%-%5"-%%-$>)$E$'+)%%+'($&M&9
5&)%-%"E%%(&%-%+EE%+)4%-%:4&)%-% $)%,&-&+,'(%+)4%
%&+'($)>6%%

<%&)'":,+>&%[":%%"%%+/&%+%#""/%+%%%($-%]^]^%!)):+#%
J&3",%%+)4%<%("3&%%(+%%$%%[":%.$##%&)0"[%%(&%,&+49
$)>6%

!
!
!
!
!
!
!
!
!
!
!
!
dr hab. inż. Sylwester Robak, prof. uczelni 
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Wydarzenia 2020   Highlights 2020 

 

Jubileusz 50-lecia Instytutu !
| 50th anniversary of the Institute 

A% `a`a% BC!"% #$%&'&"&% ()*!&+,*$*+-*&'!.% /,).&*01$.!.%
23+%435%!.*6% ,701,84.9% :"7.)*"%4% bac)*0.3% 84.393)$,;0.<%
=>,;+?8% 5.*)"% 5'83+4*@% $3% "53-A% 43%9"-"6*% 5'83$.*%
!)7"B"%:"7.)*"%4,5*-,%,+34%>"7).!3063%).04$'01%3+&'!"9?5%
$3"!,5'01%.%>,>")3+$,$3"!,5'01<%"!Strona 10 

#$% `a`aC% &1*% ()*0&+.03)% /,5*+% ($-.$**+.$-% #$%&.&"&*C%
23+%35% D$.E*+%.&'% ,F% G*01$,),-'% 0*)*7+3&*8% .&%% baHI%
3$$.E*+%3+'<%!B,$-%&1*%B3$'%*E*$&%%,F%&1*%!$$.E*+%3+'C%
%>*0.3)%3&&*$&.,$%%1,")8%7*%>3.8%&,%&1*%>"7).03&.,$%,F%&1*%
,003%.,$3)% 3)7"B% Jba% '*3+%% ,F% &1*% ()*0&+.03)% /,5*+%
($-.$**+.$-% #$%&.&"&*%d% F+,B%1.%&,+'%&,%&1*% F"&"+*K%3$8%
>3>*+%% >"7).%1*8% .$% >+*%&.-.,"%% >**+c+*E.*5*8% 3$8%
>,>")3+%%0.*$0*%6,"+$3)%<%%"!Page 10%
%
%
%
%

Nagroda Prezesa Rady Ministrów 
| Prime Minister’s Award 

L+% .$M<%N"!3%4%O,!.0!.%43%%5,6P%+,4>+35A%8,!&,+%!P%>&<Q%
eR>&'B3).43063%!,$F.-"+306.%.%%&3$?5%>+30'%1'7+'8,5'01%
B.!+,%'%&*B?5% *)*!&+,*$*+-*&'04$'01% $.%!.*-,%
$3>.A0.3%!SfLS%4%5'!,+4'%&3$.*B%%4&"04$'01%%'%&*B?5%
.BB"$,),-.04$'01e%4,%&39%5'+?M$.,$'%T3-+,8P%/+*4*%3%
O38'%U.$.%&+?5<!"!Strona 94%

L+%N"!3%4%O,!.0!.%+*0*.E*8%/+.B*%U.$.%&*+g%%!53+8%F,+%1.%%
,"&%&3$8.$-%8,0&,+3)%8.%%*+&3&.,$%*$&.&)*8% JR>&.B.43&.,$%
,F%0,$F.-"+3&.,$%3$8%,>*+3&.$-%%&3&*%%,F%1'7+.8%),5%E,)&3-*%
!SfLS% B.0+,-+.8%% "%.$-% 3+&.F.0.3)% .BB"$*% %'%&*B%K<%%%
"!Page 94%
!
!
!
!

Dyrekcja Instytutu w kadencji 2020-2024 
| Authorities of the Institute for the 2020-
2024 term 
2% >3V84.*+$.!"% `a`a% +,!"% 4,%&393% >,5,93$3% L'+*!063%
#$%&'&"&"% ()*!&+,*$*+-*&'!.% $3% !38*$06A% `a`ac`a`h<% T3%
%&3$,5.%!,%L'+*!&,+3%#$%&'&"&"%>,5,93$'%4,%&39%8+%137<%.$M<%
=')5*%&*+%O,73!C%>+,F<%"04*)$.<!%"!Strona 20%

#$%R0&,7*+%`a`aC%&1*%!"&1,+.&.*%%,F%&1*%()*0&+.03)%/,5*+%
($-.$**+.$-%#$%&.&"&*%5*+*%3>>,.$&*8%F,+%&1*%`a`ac`a`h%
&*+B<% /+,F*%%,+% =')5*%&*+% O,73!% 53%% 3>>,.$&*8% &1*%
L.+*0&,+%,F%&1*%#$%&.&"&*<%%"!Page 20%
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!
%
%

!
!

Dynamika systemu elektroenergetycznego   
| Power system dynamics 

J/,5*+%='%&*B%L'$3B.0%Q%=&37.).&'%3$8%S,$&+,)C%i+8%(8.&.,$K%
&,%4$304$.*%+,4%4*+4,$*%5'83$.*%!%.PM!.C%!&?+3% 6*%&%01A&$.*%
04'&3$3%.%0'&,53$3%>+4*4%%&"8*$&?5%.%%>*063).%&?5%4%43!+*%"%
*)*!&+,&*01$.!.%$3%039'B%;5.*0.*<%%"!Strona 62%

J/,5*+%='%&*B%L'$3B.0%Q%=&37.).&'%3$8%S,$&+,)C%i+8%(8.&.,$K%.%%
3% B"01% *W>3$8*8% *8.&.,$% ,F% &1*% 7,,!C% 5.8*)'% +*38% 3$8%
+*F*+*$0*8%7'%*)*0&+.03)%*$-.$**+.$-% +*%*3+01*+%%3+,"$8% &1*%
5,+)8<%%"!Page 62!

%
%
!

 
Kolej na kolej 
| It’s time for railways 
X,$%,+06"B% G,+>+,6*!&% d% #$%&'&"&% ()*!&+,*$*+-*&'!.%5'-+39,%
>+4*&3+-% $3% YR>+30,53$.*% X,$0*>06.% "!938"% 43%.)3$.3% 8)3%
$,5'01% ).$..% !,)*6,5'01% 45.P43$'01% 4% 7"8,5P% S*$&+3)$*-,%
/,+&"%X,B"$.!30'6$*-,K<%/+,6*!&%ZjO%8,&'04P0'%$,5'01% ).$..%
8"M'01% >+A8!,;0.% 7A84.*% +*3).4,53$'% >+4*4% !,$%,+06"B% 5%
)3&301%`a`ac`a`k<!!"!Strona 123%

!%0,$%,+&."B%,F%G,+>+,6*!&%3$8%()*0&+.03)%/,5*+%($-.$**+.$-%
#$%&.&"&*% 5,$% &1*% &*$8*+% F,+% J/,5*+% %">>)'% 0,$0*>&%
8*E*),>B*$&% F,+% $*5% +3.)53'% ).$*%% 3%%,0.3&*8% 5.&1%
0,$%&+"0&.,$% ,F% =,).83+.&'% G+3$%>,+&%["7K<% G1*% OlL% >+,6*0&%
0,$0*+$.$-%$*5%1.-1c%>**8c+3.)%).$*%%5.))%7*%0,B>)*&*8%7'%&1*%
0,$%,+&."B%.$%`a`ac`a`k<%"!Page 123 

%
%
%
%
%
%
%

Niezwykłe talenty 
| Unusual talents 
2%B.$.,$'B%+,!"%#$%&'&"&%>,%+34%!,)*6$'%B?-9%>,%404'0.\%%.A%
5'+?M$.36P0'B.% %.A% 37%,)5*$&3B.C% !&?+4'% "!,@04').% %&"8.3% 4%
,0*$P%0*)"6P0P<%R%.P-$.A0.3%&*%%P%$.*45'!)*%%3&'%F3!06,$"6P0*%
.% ;5.3804P% ,% 5'%,!.B% >,4.,B.*% >+,0*%"% 8'83!&'04$*-,%
#$%&'&"&"<%%"!Strona 68!
]3%&%'*3+C% &1*% #$%&.&"&*%0,")8%3-3.$%7*%>+,"8%,F%*W0*>&.,$3)%
-+38"3&*%% )*3E.$-% &1*% #$%&.&"&*%5.&1% *W0*))*$&%B3+!%<% G1*%*%
301.*E*B*$&%%3+*%E*+'%%3&.%F'.$-%3$8%%>*3!%&,%1.-1%&*301.$-%
)*E*)%3&%&1*%#$%&.&"&*< "!Page 68
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Wieloletni projekt badawczy 
| Multiannual research project 
!"#$%$&'% (')*#+,%!"+-.%&% #","/0% -$)-+#1+% 2$)"*"%
342% 5#676)"8$% 9.)")1$&").'% 5#$:'-*+% ;!$&'% ,'*$%7%
<+%$&")."%%7)",./6)7/0%).'=.).$&7/0%,$%'=.%5.'#>/.').%
,"?)'*7/6)7/0% 6% +@7/.',% "=?$#7*,A&% 16*+/6)':%
.)*'=.?')/:.%%="%&"#+)-A&% 6,.'))$/6B1*$*=.&$>/.$&7/0%%
.%&.'=-$5#C%$&7/0DE%"!Strona 118%

F0'%!"*.$)"=%2/.')/'%(')*#'%0"1%?#")*'%%9+)%.)?%9$#%*0'%
5#$:'/*%G4!4!FHI!%;!'&%,'*0$%1%$9%<+.=%.)?%%7)",./%
)$)=.)'"#% ,$%'=1% $9% ,"?)'*./% #.)?1% +1.)?% "#*.9./."=%
.)*'==.?')/'%"=?$#.*0,1% 9$#%J"#."<='% 9#'K+')/7%")%%0.?0%
/+##')*% /$)%.*.$)1D% +)%'#% 2$)"*"% 342% /$,5'*.*.$)E%%%
"!Page 118%
!
!
!

Inteligentna trakcja elektryczna 
| Smart electric traction 
L#6'5#$&"%6$)'% <"%")."%,."87% )"% /'=+% 5$%&7@16').'%
'9'-*7&)$>/.% ')'#?'*7/6)':% *#")15$#*+% 167)$&'?$%
5$5#6'6%,"-17,"=.6"/:B% 1*$5)."%&7-$#671*")."% ')'#?..%
0",$&")."% $%671-$&'?$% .% 6'% M#A%'8% $%)"&."=)7/0E%
N=+/6$&7,.%'=',')*",.%")"=.6$&")7/0%+-8"%A&%1,"#*c
?#.%% 1C% #A@)'% #$%6":'% 6"1$<).-A&% ')'#?..% .)1*"=$&")'%%
&% 5$:"6%"/0O% 5$%1*"/:"/0% .% 1.'/.% *#"-/7:)':% $#"6% )$&'%
-$)/'5/:'% "=?$#7*,A&% 6"#6C%6")."% ')'#?.CE%%%
"!Strona 57%

F0'%#'1'"#/0%&"1%".,'%%"*% .)/#'"1.)?%')'#?7%'99./.')/7%
$9%#".=%*#")15$#*%<7%,"P.,.6.)?%*0'%+1'%$9%#'?')'#"*.J'%
<#"-.)?%')'#?7%")%%')'#?7%9#$,%#')'&"<='%1$+#/'1E%N'7%
'=',')*1%$9%*0'%")"=71'%%1,"#*c?#.%%171*',1%"#'%J"#.$+1%
*75'1% $9% ')'#?7% 1*$#"?'% %'J./'1% .)1*"=='%% .)% J'0./='1O%
1+<1*"*.$)1%")%%$J'#0'"%%/$)*"/*% =.)'1O%"1%&'==%"1%)'&%
/$)/'5*1% 9$#% ')'#?7% ,")"?',')*% "=?$#.*0,1E%%%
"!Page 57%
!
!

Przekształtnik rezonansowy 
| Resonant voltage converter 
L#6'%,.$*',% &7)"="6-+% :'1*% 5#6'-16*"8*).-%
#'6$)")1$&7%$<).@":C/7%)"5.B/.'%$#"6% 6"1*$1$&").'%&%
).,% *#")671*$#"% 6%0'*'#$68C/6',E%N$)/'5/:"%$5.'#"% 1.B%
)"% <+%$&.'% 5#6'-16*"8*).-"% #'6$)")1$&'?$% Q(fQ(%
5#6'8C/6":C/'?$%5#67%6'#$&7,%5#C%6.'%RS(2T%<"6+:C/'?$%
)"% *#")671*$#"/0% *75+%UVGF%$5"#*7/0%)"% "6$*-+% ?"==+%
RW"!TE%"!Strona 64%

F0'%.)J')*.$)%.1%"%<+/-%J$=*"?'%#'1$)")*%/$)J'#*'#%")%%*0'%
"55=./"*.$)% $9% 0'*'#$:+)/*.$)% *#")1.1*$#E% F0'% /$)/'5*% .1%
<"1'%%$)%*0'%/$)1*#+/*.$)%$9%"%Q(fQ(%#'1$)")*%/$)J'#*'#%
$5'#"*.)?% .)% 6'#$c/+##')*c1&.*/0% ,$%'% RS(2T% <"1'%% $)%
UVGF%W"==.+,%!#1').%'%RW"!T%*#")1.1*$#1E%%"!Page 64%
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Wirtualna i rozszerzona rzeczywistość  
w technice świetlnej 
| Virtual and augmented reality in lighting 
engineering 

!$&"% *'/0)$=$?."% $*&.'#"% %+@'%,$@=.&$>/.% <"%"&/6'%%
.% "5=.-"/7:)'% &% 1*+%.$&").+% $%<.$#+% $>&.'*=")7/0%
5#6'1*#6').% .% $<.'-*A&% 5#6'6% +@7*-$&).-A&E%
X5#"/$&")$% )$&'% "5=.-"/:'% &% 6"-#'1.'% ")"=.67%
#$6&.C6"Y%$>&.'*=').$&7/0O%<"%"Y%&587&+%$>&.'*=')."%
)"% 5#'9'#')/:'% +@7*-$&).-A&% .% &% 5#$:'-*$&").+%
$>&.'*=')."%<+%7)-A&%.%&)B*#6E%%"!Strona 52%

F0'% )'&% *'/0)$=$?7% .)*#$%+/'1% ?#'"*% #'1'"#/0% ")%%
"55=./"*.$)%$55$#*+).*.'1% .)%1*+%7.)?%*0'%5'#/'5*.$)%$9%
.==+,.)"*'%% 15"/'1% ")%% $<:'/*1% <7% +1'#1E% !'&%
"55=./"*.$)1% 0"J'% <'')% %'J'=$5'%% .)% *0'% ")"=71.1% $9%
=.?0*.)?%1$=+*.$)1O%#'1'"#/0%$)%*0'%.,5"/*%$9%=.?0*.)?%$)%
+1'#1Z%5#'9'#')/'1%")%% =.?0*.)?%%'1.?)%$9%<+.=%.)?1%")%%
.)*'#.$#1E!!"!Page 52%

!
 

 
Optymalne sterowanie rozproszone   
| Optimal distributed control   

Q$% $5*7,"=.6"/:.% 5#"/7% ,.-#$1.'/.% ).1-.'?$% )"5.B/."%%
&%*#7<.'%17,+="/7:)7,%6"1*$1$&")$%5$%':>/.'%$5"#*'%
)"%1*'#$&").+%#$65#$16$)7,O%8C/6C/'%&%1$<.'%%6."8").'%
-$$5'#"*7&)'?$% 1*'#$&")."% #$65#$16$)'?$% .% 6,$c
%79.-$&")':%,'*$%7%G$)*'%("#=$E%%"!Strona 51%

X5*.,.6"*.$)% $9% =$&cJ$=*"?'% ,./#$% ?#.%% $5'#"*.$)% .)%
1.,+="*.$)% ,$%'% &"1% #'"=.6'%% <7% +1.)?% "% 15'/."=%
"55#$"/0% <"1'%% $)% %.1*#.<+*'%% /$)*#$=E% F0'% 5#$5$1'%%
1$=+*.$)% /$,<.)'1% *0'% $5'#"*.$)% $9% /$$5'#"*.J'%
%.1*#.<+*'%%/$)*#$=%")%%,$%.9.'%%G$)*'%("#=$%,'*0$%E%%
"!Page 51%

!
 

 
W kierunku przemysłu 4.0 
| Towards Industry 4.0 
H-8"%% 6%"=)'?$% )"%6$#+% +#6C%6'Y% "+*$,"*7-.% 1*"/:.%
RHSQ!T%$#"6% .))$&"/7:)"% #$6%6.'=)./"%))O% *$%5#67-8"%7%
#$6&.C6"Y% %'%7-$&")7/0% %="% 5#6',718+% [E\E% H-8"%7%
HSQ!% 5$6&"=":C% 5#$&"%6.]% 6%"=)7% )"%6A#% 6% 6"c
/0$&").',% &7,"?"Y% 6&.C6")7/0% 6% /7<'#<'65.'c
/6'Y1*&',E%"!Strona 101%

!%171*',%9$#%#',$*'%1+5'#J.1.$)%$9%")%%"//'11%*$%5$&'#%
"+*$,"*.$)% %'J./'1% $9% 1+<1*"*.$)1% RHSQ!T% ")%%
.))$J"*.J'% ^_% 1&.*/0?'"#% "#'% 'P",5='1% $9% 1$=+*.$)1%
%'%./"*'%%*$%4)%+1*#7%[E\E%HSQ!%1$=+*.$)1%&.==%')"<='%+1%
*$% 'P'#/.1'% #',$*'% 1+5'#J.1.$)% &0.='% ,".)*".).)?%
/7<'#1'/+#.*7%#'K+.#',')*1E%%"!Page 101%
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!
Jubileusz 50-lecia! 50th anniversary of 
Instytutu  the Electrical Power!
Elektroenergetyki! Engineering Institute 
%
Od grudnia 2019 roku do grudnia 2020 roku  
Instytut Elektroenergetyki Politechniki War-
szawskiej obchodził Jubileusz 50-lecia istnienia 
oraz aktywnej działalności naukowo-badaw-
czej, dydaktycznej, a także współpracy ze środo-
wiskiem naukowym i otoczeniem społeczno-
gospodarczym. Chociaż historia i tradycja badań 
naukowych i kształcenia w zakresie elektroe-
nergetyki w Politechnice Warszawskiej jest po-
nad stuletnia, to obchody 50-lecia Instytutu 
stały się doskonałą okazją do dokonania podsu-
mowania dotychczasowych osiągnięć oraz do 
określenia dalszych planów działania. 
%
!%"#$#%&%'(%&')*+%,-(./0-12'+3%&%451636-6-%7/08C
6"'050"90638.%2#:/#5'+#5'%2'"9#5.2'+#5.0%+%%.;9-%
"'8-%<5<5%+.0/-%"*=53%&%+3)#"20>%:'?+.@%'53%&%&.C
16'"..% .% 60"#A5.0,12'?%.% 451636-6-B% C9*/5'?+.#6'+#%
:#5)0$.#% 1:'+')'+#D#% 8'5.0%25'?E% 2"0+.)'+#5.#%
+%20?5.0,123%&%:/#5*+B%F'$.$'%2#.165.#D3%&%6"-)5'C
?%.%G-(./0-12%H5C/0%.#% 451636-6-%7/086"'050"90638.%2'C
16#D%-?+.065.'53% /.%253$.%'1.;95.@%.#$.B%I0%+29/@)-%
5#%'9"#5.%205.#%2+.;2#50%2%'"9#5.2#%,;%16#%,'5#"53%&%
13$:'2,*+%.%8'5J0"05%,.%+%"#$#%&%G-(./0-12-%2'16#D3%
:"239'6'+#50%/.%250%#"638-D3%5#-8'+0%:"02056-,;%0%
#86-#/50%+35.8.% (#)#>% "0#/.2'+#53%&%+% 451636-%.0K%
86*"0%2'16#D3%':-(/.8'+#50%+%:"016.='+3%&%%2#1':.C
1$#%&%'% 2#1.@9-%$.@)235#"')'+3$B%F"239'6'+#50%
2'16#D3%"*+5.0=%#"638-D3%'"#2%:-(/.8#%,0%:':-/#"32-C
,;%0%&.16'".@%.%#86-#/50%)'8'5#5.#%451636-6-B%
!3)#"205.0$%:-(/.8#%3,53$%(02:'?"0)5.'%-:#$.@6C
5.#,;%3$%)'5.'1D3%G-(./0-12%H5C/0%.#%(3D'%+3)#5.0%#/C
(-$-%'8'/.%25'?%.'+09'%:6B% L#$! %&'! ()*'+',',!!%-./
'01-)-02-'+.3! /! 14!53*'1033! .,!607+*7819:3MB%!/(-$% 6'%
9D*+5.0% J'6'9"#J.%25#% ':'+.0?EK% 86*"0,% %0/0$% (3D'%
:"23:'$5.05.0%('9#60,%&.16'"..K%2#6"23$#5.0%1.@%5#)%
)5.0$%)2.1.0,123$%.%2#16#5'+.05.0%1.@%5#)%8.0"-58#$.%
"'2+',-%451636-6-%7/086"'050"90638.B%%
!3)#+5.%6+'% -5#'%25.D'K% =0% :*D% +.08-% 451636-6-%
7/086"'050"90638.% 6'% +.0/-% +3(.653%&% :"'J01'"*+%%
.%5#-%23%.0/.%#8#)0$.%8.%&K%#%6#8=0%2##59#='+#53%&%
:"#%'+5.8*+%.5=35.0"3,5'C60%&5.%253%&%.%#)$.5.16"#C
%3,53%&B%N.$'K%=0%451636-6%7/086"'050"90638.%+%'8"0C
1.0%H5%/#6%-/09#D%2$.#5'$K%6'%2#+120%6+'"23/.%9'%/-)2.0%
:0D5.% :#1,.K% )/#% 86*"3%&% )2.0/05.0% 1.@% +.0)2;% '"#2%
8126#D%05.0% 8'/0,53%&% :'8'/0>% 1:0%,#/.16*+% (3D'%
%23$?%+3,;68'+3$B%
 
 

 
From December 2019 to December 2020, the 
Electrical Power Engineering Institute, War-
saw University of Technology, celebrated the 
50th Anniversary of its existence, research, 
teaching, and collaboration with the academic 
community and socio-economic environment. 
Although Warsaw University of Technology 
has had more than one hundred of history and 
tradition of electrical power engineering, cel-
ebrations of the Institute’s 50 years have been 
an excellent opportunity to recap the 
achievements and define new action plans. 
%
%
N#53%0O0561%#))"0110)% 6&0%&.16'"3%#5)% 6&0%&0"0C
#5)C5'+%'J%6&0%4516.6-60%#1%:#"6%'J%6&0%#55.O0"1#"3%
%0/0("#6.'51%'J%6&0%7/0%6".%#/%F'+0"%759.500".59%45C
16.6-60B%P/'(#/%:#5)0$.%1%&#1%"0)0J.50)%:".'"%:/#51B%
Q01:.60%6&#6%).JJ.%-/6.01K%6&0%H5RS%!55.O0"1#"3%'J%6&0%
7/0%6".%#/%F'+0"%759.500".59%4516.6-60%+#1%".%&%+.6&%
0O0561B%T016".%6.'51%'5% 13$:'1.#% #5)% %'5J0"05%01%
#JJ'")0)%6.$0%J'"%:"0:#"#6.'5%'J%$#53%"010#"%&%:#C
:0"1%#1%:#"6%'J%6&0%!55.O0"1#"3%6'%:"01056%6&0%'-6C
%'$01%'J%%-""056% "010#"%&%%'5)-%60)%#6% 6&0% 4516.C
6-60K%:-(/.1&0)%.5%:"016.9.'-1%.560"5#6.'5#/%,'-"5#/1B%
!/1'K%#"6.%/01%#5)%:#:0"1% "#.1.59%#+#"05011%'J% 6&0%
&.16'"3%#5)%:"01056C)#3%#%&.0O0$0561%'J%6&0% 4516.C
6-60%+0"0%+".6605B%
!5% '%%#1.'5#/% #/(-$% 6.6/0)K% !%-:'03:&%! ;1<-0! !)23/
)--03)2!()*'3','-=*!#$!>-&0*?!@01A!B3*'10+!C1<&04*!
'5-!@,',0-%&#1%(005%#%:.0%0%'J%:-(/.%#6.'5%)."0%6/3%
%'$$0$'"#6.59% 6&.1% "0$#"8#(/0%H5RS%!55.O0"1#"3B%
U&0%#/(-$% .1% /#"90/3%#%:&'6'% ,'-"503% 60//.59%#%".%&%
&.16'"3K%"0J/0%6.59%'5%6&0%:"01056%)#3%#5)%6&0%+#31%
6&0% 7/0%6".%#/% F'+0"% 759.500".59% 4516.6-60% 1&'-/)%
)0O0/':B%%
U&0%#/(-$%&#1%)0$'516"#60)% 6&#6% 6&0%H5%30#"1%'J%
6&0%7/0%6".%#/%F'+0"%759.500".59%4516.6-60%&#O0%1005%
$#53%'-616#5).59%:"'J011'"1%#5)%#%#)0$.%%60#%&C
0"1K%#1%+0//%#1%%'$$.660)%059.500".59K%60%&5.%#/%#5)%
#)$.5.16"#6.'5%+'"80"1B%!/6&'-9&%%'516#56/3%0O'/OC
.59%'O0"%6&0%/#16%H5%30#"1K%6&0%7/0%6".%#/%F'+0"%759.C
500".59% 4516.6-60% &#1% #/+#31% #66"#%60)% :#11.'5#60%
:0':/0% J'"% +&'$% 6&0% 1&#".59% 'J% 85'+/0)90% #5)%
60#%&.59% 50+% 9050"#6.'51% 'J% 1:0%.#/.161% &#1% (005%
1'$06&.59%0V%0:6.'5#/B%
%

%
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%
"#$%&'()!'#*!+!!"#$%#&%'!()!

!""#$%%&&&'()*'#&')+,'#-%&#./0*")*"%,#-01+2%3434%45%647-1"78*2"9.
",",7'-):";0)*);<)"9:(7!-=,>'#+?%

%
2% @-@=./AB@C/.@DEF% "=<GF.'% HIAEH@FB."B@% IJDK
B.'LM%L'%GND@IA@BE%D%OPQR%I@-G%#BSNENGN%T='-NI@'B'IK
?'NE-.%H@DSN"8%D%@H"I/.G%@%/AN'IE%-"N'UIEV%T='-NI@DB.%
.%!"#$"%&'()% *+,(-'",.,'/,-012.,34% 5),1)% )%6(7&%89%
*+,(-'",.,'/,-012.01:4% *+,(-'"-,';))4% <,1:.)()%
=9),-+.,3>%?),'9#20;%%0',(-"',;%@.#-0-A-A%*+,(-'",B
.,'/,-0()%2"#-&7%;)&."9&.0%$'"C>%<&%,A#2%D&:+>%D"B
+,3.0;)%%0',(-"'&;)%@.#-0-A-A%*+,(-'",.,'/,-0()%E0+)%
$'"C>%5-,C&.%F,'.&#4%$'"C>%G0#2&'%%H&-+&4%$'"C>%<&%,B
A#2%F,7%"9#()4%%'%H&')&.%I"7"904%$'"C>%J&.%H&1:"9B
#()%"'&2%%'%:&E>%50+9,#-,'%G"E&(>%
K$'812%&+EA;A%"("+)12."L1)"9,/"%@.#-0-A-%$"%3M7%9%
'"(A%3AE)+,A#2"90;%%2)&7&.)&%%7A/"C&+"9,%29)M2&.,%
2%$"9'"-,;%%"% -'&%013)%90%&9&.)&% '&$"'-89% '"12B
.01:>%N%90%&.0;%9% '"(A% 3AE)+,A#2"90;%G&$"'1),%
G"12.0;% 2&% '"(% OPQR% #2,'"("% 2&$',2,.-"9&.,% 2"B
#-&70%.&39&S.),3#2,%&(-A&+.,%"#)M/.)T1)&%@.#-0-A-A>%
JAE)+,A#2%UPB+,1)&%E07%9#$&.)&7M%"(&23M%%"%#2,'"(),/"%
$'2,%#-&9),.)&%90.)(89%E&%&V%.&A("901:%$'"9&%2"B
.01:%$'2,2%$'&1"9.)(89% @.#-0-A-A%*+,(-'",.,'/,-0()>%
N%'"(A%OPOP%A%&7"%#)T%%"$'"9&%2)W%%"%"$AE+)("9&.)&%
()+(A.&#-A%&'-0(A789%.&A("901:%9%'&;&1:%#,(13)%#$,B
13&+.,3%$"%%-0-A7,;%X?"#-T$0%9%*+,(-'",.,'/,-01,X%9%
$',#-)S"90;4% ).-,'%0#10$+).&'.0;%12&#"$)L;),%*+,,!"
#$%!&'!#(!!)&*$+(!,-./!01!&'!2-$!%-!+"3!-(%$-.*!2-$!%"
-!+%90%&9&.0;%$'2,2%?"+#(M%!(&%,;)T%Y&A(>%%

%

%
4(-%5.)/!.(0!1!,"#$%#&%'!()!

!""#$%%&&&'()*'#&')+,'#-%&#./0*")*"%,#-01+2%3434%46%!"#$%&'
%$()*+','*'-./01#23%%

%
<45%6789;%67:;%<5;)=%:%9:%>46>%>45%*75?><)?67%@;A5<%
*=/)=55<)=/%@=:>)>9>5%A6:%5:>687):45%%)=%BCDE%86:5%%
;=%F;9<%%5G6<>;5=>:H%*75?><)?%@;A5<%@76=>:%6=%%*?;I
=;;)?:J%*75?><)?%K5>A;<(:%6=%%@;A5<%LM:>5;:J%*75?I
><)?67%N56>)=/%*=/)=55<)=/J%6=%%Z)/4>)=/%<5?4=;7;/MO%
<45%F)<:>%I)<5?>;<%;F%>45%*75?><)?67%@;A5<%*=/)=55<)=/%
@=:>)>9>5%A6:%@<;FO%<6%59:P%Q647J%F;77;A5%%8M%@<;FO%
L>5F6=%R5<=6:J% @<;FO%SM:P6<%%T6>76J% @<;FO% <6%59:P%
R5U%;A:()J% T6<)6=% I;U;AMJ% @4I% *=/OJ% @<;FO% J6=%
T6?4;A:()%6=%%LM7A5:>5<%S;86(J%IL?O%
@=% 6%%)>);=% >;% >45% ;??6:);=67% 6789;J% >45% @=:>)>9>5%
46:%8<;9/4>%86?(%>45%><6%)>);=%;F%G987):4)=/%6==967%
<5G;<>:O%<45%VEBC%!==967%S5G;<>J%G987):45%% )=%>45%
6==)W5<:6<M% M56<J% G<5:5=>5%% >45% ;;:>% :)/=)F)?6=>%
?9<<5=>%6?4)5W5;5=>:%;F%>45%@=:>)>9>5O%
<45%XEYZ%!==)W5<:6<M%A6:%6=%5[?5775=>%;GG;<>9=)>M%
>;%G<5:5=>%>;%8<;6%%69%)5=?5:%>45%;9>?;;5:%;F%:?)I
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#<,-4(<%@,"$%,@%-./0+%#4+,2%,@%"('(#"%&%"('.04'%&#'%
#00,1(<%.'%4,%-"('(24%)(6%-#4&'%,@%"('(#"%&%#%4+P+46%
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!!,-4+$+3#4+,2%#2<%%,24",0%,@%4&(%(0(%4"+%%-,1("%'6'9
4($%4#)+2;%+24,%#%%,.24%-",4(%4+,2'7%(2(";6%'4,"9
#;(7%#2<%4(%&2+R.('%/#'(<%,2%2(."#0%;"+<'7%

!!,-4+$+3#4+,2%,@%(2(";6%(@@+%+(2%6%#2<%"(%(24%4(%&9
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!% 4'/&)#"-$7:% ("7:% )4/@7+% $/("-16@3% )-)5&7+%)<
;7&)3"7:%&%C)/018?7"7:%)%D1A&5'1.+1%9%.("(1(1*%)41<
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#+&$6$5%);7&% 9%.("(1(1% )/$+%3"A/$%'% 4/$7'% +).($6"%
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904)/($%(% ()4&7.% 4/'.'%(&%2% 4/$7(&7$5% $445&7$(&)%.%
)C%(:'%9%.(&(1('R.%3)/-%$%#%.:)3&%2%(:'%4)('%(&$5%)C%
)1/%.($CC%&%%4/)8'7(%0$%$2'0'%(%$%#%#'S'5)40'%(%
:$S'%A''%%/'C5'7('#%&%%&%#1.(/"R.%4'/&)#&7$5.%)C%%$<
(&)%$5% 7&/715$(&)%B% .!"#$%$&'!! ()*+,-$,*'.0!'10*9!
30420!*-!"!()*+,-2'10"%$%#%*)*+,-$6!07$=%%
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(*<\%:\$</<.$<%$.1&.'[B$+"9C2&%;*<2&%\6$&*\<9C2&%:(%*(\4
)(9"% .<"+()&5(% D<:*[% (*<\% \)$=+'\<.$<% ;(1&.29</"%
#<:<)2\&5(?% /% 1[6% 2&%"% (*5<.$\()<.(% ';(1+<.$<%%
\%E*<2().$+<6$7%)%*<6<2>%+18*[2>%(6<)$<.(%$%;*&\&.4
1()<.(%6(A%$)(F2$%;(\['+$)<.$<%F*(:+8)%.<%#<:<.$<7%
5*<.1[7%'1<A&%$%$..&%B(*6[%\)$=+'\<9C2&%;(\$(6%+(.+"4
*&.2[9.(F2$%.<"+()&9?%
E*\['\/(FG%0.'1[1"1"%9&'1%.$&(:/C2\.$&%\)$C\<.<%\%H/(4
:[6$%E*<2().$+<6$%*(\)$9<9C2[6$%')(9&%+(6;&1&.29&%
)%*<6<2>7%.<92\=F2$&97%*&<%$\()<.[2>%;*<2%:(+1(*'+$2>?%
I(% \%6[F%C%(%J$2>% \(*5<.$\()<.(%K\$&L%K(+1(*<.1<%
,-,-%4%;*\&:'$=)\$=2$&%6<9C2&%.<%2&%"%:('1<*2\&.$&%$.4
B(*6<29$% (% 6(A%$)(F2$<2>% *(\)(9"% +<*$&*[% ;(;*\&\%
;*\[';$&'\&.$&% ;*(2&'"% ;"#%$+<2[9.&5(7% ;(\.<.$&%
(B&*1[%<+1"<%.[2>%;*(9&+18)%%"#%;*(5*<68)%)[6$<.[%
6$=:\[.<*(:()&9?% K(+1(*<.2$% 6$&%$% *8).$&A% 6(A%$4
)(FG%(+*&F%&.$<%')($2>%;(1*\&#7%2(%'1</(%'$=%;(:'1<)C%
:\$</<L% 0.'1[1"1"%)% \<+*&'$&% ;%<.()<.[2>% B(*6% ;(4
6(2[?%
M;(1+<.$<%$%;('$&:\&.$<%\*&<%$\()<.&%)%*<6<2>%(#2>(4
:8)%@-4%&2$<%;(\)(%$/[%.<%(+*&F%&.$&%;*$(*[1&1()[2>%
;(1*\&#%"6(A%$)$<9C2[2>%\)$=+'\&.$&%:\$</<L%;*(9<+(4
F2$()[2>%)%\<+*&'$&%#<:<L%.<"+()[2>%(*<\%+'\1</2&4
.$<?% !&:.C% \%.()[2>% B(*6%)';<*2$<%:\$</<%.(F2$%.<"4
+()(4#<:<)2\&97%+18*<%\('1</<%)[;*<2()<.<%$%;*\[5(4
1()<.<7%1(%+(.+"*'%.<%0.'1[1"1()&%E*(9&+1[%N<:<)2\&?%
K\$</<.$&%1(7%"+$&*".+()<.&%.<%)\6(2.$&.$&%$%'\&*\&4
.$&%)';8/;*<2[%;(6$=:\[%O&';(/<6$%N<:<)2\[6$%\%(:4
6$&..[2>%:\$&:\$.7%B".+29(."9C2[6$%)% 0.'1[1"2$&7%6<%
.<% 2&%"% '1)(*\&.$&%)<*".+8)% $% \<'(#8)%;(\)<%<9C4
2[2>%.<%*&<%$\<29=%;*<2%$.1&*:['2[;%$.<*.[2>%.<%F)$<1(4
)[6%;(\$(6$&?%%
%
Jubileusz 50-lecia był niezwykłą okazją do przy-
pomnienia Wspaniałych Postaci oraz podsumo-
wania wartościowych osiągnięć Instytutu Elek-
troenergetyki. Był również czasem podejmowa-
nia inicjatyw mających na celu wzrost poten-
cjału Instytutu w zakresie dzielności naukowej 
oraz edukacyjnej. Osiągnięte efekty wskazują, 
że w warunkach globalnych problemów i świa-
towej konkurencji Instytut Elektroenergetyki 
może być wiodącym instytutem akademickim. 
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3%&21*$2<%%E()&*%3.5$.&&*$.5%0.'1$1"1&?%0.%<::$1$(.%1(%
1><17%1>&%0.'1$1"1&%><'%<%'(%*&P$&)&:%$1'%2"**&.1%2(.4
:$1$(.%<.:%$.1&.'$B$&:%)(*+%1(%:&P&%(;%1>&%M1<BB%<.:%
$.2*&<'&%1>&$*%*&'&<*2>%;(1&.1$<%?%Q(*%1>$'%;"*;('&7%
6&&1$.5'%)&*&%>&%:%)$1>% 1>&% M1<BB% 1(%:$'2"''% <.:%
;*&'&.1%(;;(*1".$1$&'%B(*%<11*<21$.5%B".:$.5%B(*%*&4
'&<*2>7%5*<.1'7%;%<2&6&.1'%<.:%(1>&*%B(*6'%$.2*&<'4
$.5%1>&$*%*&'&<*2>%2(6;&1$1$P&.&''?%
I>&%B"1"*&%(B%1>&%0.'1$1"1&%$'%<%'(%$.&R1*$2<#%[%%$.+&:%
1(%Y(".5%M1<BB%:&P&%(;$.5%1>&$*%2(6;&1&.2$&'7%"'"4
<%%[% <'% ;<*1% (B% 1>&$*% :(21(*<%% :$''&*1<1$(.'?% 01%)<'%
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";%1>&%;"#%$2<1$(.%;*(2&''7%;*&'&.1&:%<.%(P&*P$&)%
(B% 1>&% 2"**&.1% ;*(9&21'% (*% $.1&*.<1$(.<%% &R2><.5&%
;*(5*<6'?%K(21(*<%%'1":&.1'%)&*&%<%'(%<#%&%1(%:&4
B$.&%1>&$*%.&&:'7%)>$2>%><'%>&%;&:%1>&% 0.'1$1"1&%1(%
B$.&41".&%1>&%B(*6'%(B%<''$'1<.2&%1(%#&%;*(P$:&:?%
I>&%6&&1$.5'%<.:%'&''$(.'%>&%:%<'%;<*1%(B%1>&%@-UV%
!..$P&*'<*[% ><P&% <%%()&:% "'% 1(% $:&.1$B[% ;*$(*$1[%
.&&:'%1(%#&%<#%&%1(%&.><.2&%1>&%W"<%$1[%(B%*&'&<*2>%
<.:%1&<2>$.5?%!%.&)%B(*6%(B%'";;(*1$.5%'2$&.1$B$2%*&4
'&<*2>% <21$P$1[% 1><1% ><'% #&&.% :&P&%(;&:% <.:% ;*&4
;<*&:%$'%<%2(6;&1$1$(.%B(*%0.'1$1"1&S'%X&'&<*2>%E*(4
9&21'?% I>$'% <21$P$1[7% 5&<*&:% 1()<*:'% '1*&.51>&.$.5%
<.:%&R;<.:$.5%1>&%2(%%<#(*<1$(.%#&1)&&.%X&'&<*2>%
I&<6'%(B%P<*$("'%:$'2$;%$.&'%*&;*&'&.1&:%<1%1>&%0.4
'1$1"1&7%$'%<$6&:%<1%2*&<1$.5%1>&%2(.:$1$(.'%<.:%6(4
#$%$\$.5%1>&%*&'("*2&'%.&&:&:%1(%2(.:"21%$.1&*:$'2$4
;%$.<*[%)(*+%(.%<%)(*%:42%<''%%&P&%?%%
%
%
%
%
The 50th Anniversary was an excellent oppor-
tunity to remind Eminent Figures and recap 
the valuable achievements of the Electrical 
Power Engineering Institute. It was also time 
of initiatives to grow the Institute’s research 
and teaching potential. Our outcomes have 
demonstrated that despite global problems 
and global competition, the Electrical Power 
Engineering Institute can be a leading aca-
demic centre. 
%
%
%
%
%

!



ANNUAL REPORT 2020 15!

!
(7!"#"$!%&!!$'("!!(!)*+,%(,*#'!EFEFGEFEH!-I)J,!."!/0*(1$I%J2*#'!3'0,1*%4,(,!-!$5J!K5(,*&L!!

-I5167,*2,*!8,%4!.!!9"$1I(,M!8,2,51$!!90,+!1"!!
N!(2!"#"$!1,'2!':!14*!EFEFGEFEH!!%!)*+,%!I*!$!':!14*!;!%"01I!':!/0*%1$,%!0!/2#,2**$,2#!':!14*!-!$5!K!<2,=*$O

5,1I!':!>*%42'0'#IL!?7**%4!@I!8,%4!.!9"$1I(!M!14*!8,2,51*$!':!A0,+!1*!
%
%

%
?7'1(!2,*!7$!%'K2,(BK!(251I1"1"!2!!7'%J61("!EFEF!$'("!N!8**1,2#!':!14*!(251,1"1*P5!*+70'I**5!!1!14*!@*#,22,2#!':!EFEF!
%



!

!
RAPORT ROCZNY 2020 16 

O INSTYTUCIE 
|  ABOUT THE INSTITUTE 

!

!

!

! !
!

!

!

!! !"##"#$%"&#'(%)*)+,(-"#$.%

/0(%!1#("#$%(2%!"#%"&3%
%

!"#$%&'"()*+,-.$"
"
"



!

!
ANNUAL REPORT 2020 17 

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

Umiejscowienie  | Localisation 18 
Politechnika Warszawska w rankingach 2020   
|  Warsaw University of Technology in rankings 2020 

19 

Dyrekcja Instytutu  |  Authorities of the Institute  20 
Misja, wizja, cele strategiczne  |  Mission, vision, strategic purposes 21 
Struktura Instytutu  |  Structure of the Institute 22 
Kadra  |  Staff 23 
Laboratoria  |  Laboratories 26 
Obszary badań  |  Research areas 28 
Oferta kształcenia  |  Teaching offer 30 
Badania w liczbach  |  Research in numbers 34 
Kształcenie w liczbach  |  Teaching in numbers 36 

%



!
! RAPORT ROCZNY 2020 18 

Umiejscowienie   Localisation
%
Instytut Elektroenergetyki Politechniki War-
szawskiej istnieje od 1970 r. Jest jedną z we-
wnętrznych jednostek organizacyjnych Wy-
działu Elektrycznego Politechniki Warszaw-
skiej. Instytut Elektroenergetyki został 
utworzony do prowadzenia działalności nau-
kowej oraz realizowania zadań dydaktycz-
nych w obszarze dyscypliny elektrotechnika. 

!;<F#=G.0%H>?I#)J?G0%I% KG@<A<F%.0%:=0;<>?0C
G0>L0<A;.% .G<0>)A@%AH=.G#>G0%Y#)#G.#% .%;@J<#MC
%0G.0%B#NZ%G#%%0=F%H?JG#G.0% .%H>J0;#JAI#G.0%
I.0)JA%)?<A%JZ%0N%JN#I.@;%.%H>?%0@CI[%#%<#;D0%
?H>#%?I#G.0%>?JI.ZJ#E%G#%G#NIAD@JAB%H?J.?C
B.0%J%J#;>0@F%0=0;<>?0G0>L0<A;.[%#%I%@J%J0LC=C
G?F%.%@.0%.%.%@A@<0BCI%0=0;<>?0G0>L0<A%JGA%O[%
#H#>#<CI% .%#F<?B#<A;.%0=0;<>?0G0>L0<A%JG0N[%
0=0;<>?IG.%.%L?@H?)#>;.%0=0;<>?0G0>L0<A%JG0N[%
<>#;%N.%0=0;<>A%JG0N[%0=0;<>?<0>B..%?>#J%<0%OG.;.%
FI.0<=G0NG%!"#$%&'#()%*%&%(+%%$,-#"',./012%
$+)&'3%'%)4)-/"#/)56(+-+7%%0/#8%/,-+7%+(9#"8%C
/,-+7%/)4)-#80(+-%51+%+%8)56%(+-+%&#%"#'$+2',C
$%(+%% %-/0%4(,56% :"#*4)8;$% (%0-#$,56%%
+%/)56(+5'(,56<%=)%4+'#$%(,%:"#5).%-.'/%>5)(+%%
$% 9#"8+)% $,->%&;$7% ?$+5')@7% 4%*#"%/#"+;$7%
:"#1)-/;$%+%.)8+(%"+;$%"#'$+1%%'%+(/)").#$%C
(+%%./0&)(/;$%+%08#A4+$+%%:#',.-%(+)%$+)&',%
$% '%-").+)% .:)51%4(#B5+% "):")')(/#$%(,56%%
$%C(./,/05+)<%

D%"#-0%EFGH%!#4+/)56(+-%%D%".'%$.-%%'(%4%C
'>%% .+3%$% I"#(+)% 4%0")%/;$% -#(-0".0% JC(+51%C
/,$%%&#.-#(%>#B5+%C%05')4(+%%*%&%$5'%K%L+(+C
./)"./$%%M%0-+%+%N'-#4(+5/$%%D,A.')I#<%O&'+%>%
(%.')1% 05')4(+% $% /,8% :"#I"%8+)% $% 4%/%56%
EFEFPEFEQ% #/$+)"%% :"')&% C(./,/0/)8% R4)-C
/"#)()"I)/,-+%8#A4+$#B?%:"#$%&')(+%%'+(/)(C
.,9+-#$%()1% &'+%>%4(#B5+% (%0-#$)1% +% *%&%$C
5')1<%

%

%
%
%
%
%
%
%

 
The Electrical Power Engineering Institute of 
Warsaw University of Technology has ex-
isted since 1970. It is an internal organiza-
tional unit of the Faculty of Electrical Engi-
neering, Warsaw University of Technology. 
The Electrical Power Engineering Institute 
was established to conduct scientific activi-
ties and carry out teaching tasks in the field 
of electrical engineering. 

S0"")(/4,7% +(/)"&+.5+:4+(%",%").)%"56%%(&%)&0C
5%/+#(%5#(&05/)&%%/%/6)%R4)5/"+5%4%!#$)"%R(I+C
())"+(I% C(./+/0/)% %")% %+8)&% %/% I%+(+(I% %(&%
.:")%&+(I%-(#$4)&I)%%*#0/%:6)(#8)(%%%(&%
:"#5)..).7%%.%$)44%%.%&)T)4#:+(I%/#:C4)T)4%.#C
40/+#(.% +(% :#$)"% )(I+())"+(I7% +(% :%"/+504%"%
:#$)"% ()/$#"-.% %(&% .,./)8.7% :#$)"% %::%C
"%/0.7% :"#/)5/+#(% %(&% 5#(/"#47% :#$)"% :4%(/.%
%(&% :#$)"%8%(%I)8)(/7% )4)5/"+5%4% /"%5/+#(7%
)4)5/"+5%6)%/+(I%)(I+())"+(I%%(&%4+I6/+(I%/)56C
(#4#I,<%U6)%").)%"56%0.).%-(#$4)&I)%#9%)4)5C
/"+5%4% )(I+())"+(I7% %0/#8%/+5% 5#(/"#47% 5#8C
:0/)"%.5+)(5)7%/)4)5#880(+5%/+#(.7%8)56%(+C
5%4%)(I+())"+(I%/#%.#4T)%50"")(/%.5+)(/+9+5%%(&%
/)56(+5%4% :"#*4)8.<% U6)% #(I#+(I% )&05%/+#(%
:"#5)..% +(%/6)%9#"8%#9% 4)5/0").7%)V)"5+.).7% 4%C
*#"%/#"+).7% :"#1)5/.% %(&% .)8+(%".% &)T)4#:.%
./0&)(/.W% +(/)")./.% %(&% )(%*4).% /6)8% /#% %5C
X0+")% -(#$4)&I)% +(% /6)% .:)5+%4/+).% "):")C
.)(/)&%%/%/6)%C(./+/0/)<%

C(%EFGH7%D%".%$%O(+T)".+/,%#9%U)56(#4#I,%$%.%
%8#(I%/6)%$+(()".%#9%/6)%5#8:)/+/+#(%YRV5)4C
4)(5)% C(+/+%/+T)% C%=).)%"56%O(+T)".+/,Y%#9% /6)%
L+(+./",%#9%N5+)(5)%%(&%Z+I6)"%R&05%/+#(<%U6)%
:%"/+5+:%/+#(%#9%#0"%O(+T)".+/,%+(%/6+.%:"#I"%8%
+(%EFEFPEFEQ%6%.%#:)()&%0:%/6)%$%,%/#%5#(C
&05/%+(/)(.+9+)&%.5+)(/+9+5%%(&%").)%"56%%5/+T+C
/+).<%
%
%
%

%
%
%
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Politechnika Warszawska Warsaw University  
w rankingach of Technology in rankings 
2020 2020 
!
!
!
!
!
!
!
!
!
!
!
!
Globalne międzynarodowe rankingi  |  Global international rankings 

"#/$%/&!'!"#/$%/&! (0%#1!2!)345*! +356$#!2!+35#/*!
[!%"#$%&%'()*+$,)-.%&/(0)(1,% 2345267% 6%
8!%"#$%&%'()*+$,)-.%&/(0)(1,%9.%,:9;+<-=%
>%+<-$)</%%?%>%+<-$#()<%>(1)(++$)(1! 3745327% 4%

!</&+@)<%&/(0)(1%#A%"#$%&%'()*+$,)-)+,%B!&"'C! D745E77% F5G%
H)@+,%I)1J+$%>&:</-)#(%BHI>C! 4777K% 254F%
&#:(&%'()*+$,)-.%&/(0)(1! 224% 6%
%
%
Regionalne międzynarodowe rankingi  | Regional international rankings 

"#/$%/&!'!"#/$%/&! !7438"!2!!7438#! $356%"!2!$35"/&!
8!%'()*+$,)-.%&/(0)(1,%>>L!% 4F% 6%
>:$#M+/(%&/(0)(1%#A%>(1)(++$)(1%N$#1$/@,%B>(1)&/(0C! 4% 4%
%
%
Ranking krajowy  (Perspektywy) | National ranking (Perspektywy)

'"/%(/)!*!'"/%(/)! $356%"!2!$35"/&!
&/(0)(1%!O0PQ%".R,O.<J%N+$,M+0-.S.%B#1P%(.C%
T%%N+$,M+0-.S.%'()*+$,)-.%&/(0)(1%B#*+$/%%C! 6%

&/(0)(1%S+&Q:1%-.MPS%:<O+%()=%'<O+%()+%H+<J()<O(+%
T%%&/(0)(1%9.%'()*+$,)-.%H.M+=%'()*+$,)-)+,%#A%H+<J(#%#1.% 4%

&/(0)(1%0)+$:(0:%,-:&)PS=%+%+0-$#-+<J()0/%
T%%&/(0)(1%9.%,-:&.%/$+/=%+%+<-$)</%%+(1)(++$)(1! 4%

&/(0)(1%0)+$:(0:%,-:&)PS=%)(A#$@/-.0/%
T%%&/(0)(1%9.%,-:&.%/$+/=%<#@M:-+$%,<)+(<+% 4%

&/(0)(1%0)+$:(0:%,-:&)PS=%/:-#@/-.0/%)%$#9#-.0/%
T%%&/(0)(1%9.%,-:&.%/$+/=%/:-#@/-)#(%/(&%$#9#-)<,% 4%

%
%
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!

Dyrekcja Instytutu!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Authorities of the Institute!

! !
!
!
!
Dyrektor | Director 
!
&$%DEFU%!"#$%%&'()*+),%-./!01%2,34$%567)'"!%
%&'()*+),$-389:;2($)<5$2'%
+)'$%=>?%@@%@A>%BCDE%
*):$%=>?%@@%@A>%E@BB!

!
!

!

! !
!
!
!
Zastępca Dyrektora ds. Nauki * 
                 | Deputy Director for Science 
!
<,%F98$%!"#$%G9,6!"%HI%.J.H%0K%
G9,6!"$H)*3'3(*:!;2($)<5$2'%
+)'$%=>?%@@%@A>%EBCC!

! !

!
!
!
!
Zastępca Dyrektora ds. Studiów * 
                 | Deputy Director for Studies 
!
<,%F98$%!"#$%!<9L%%G.M!-NOP0%%%
!<9L$%L3'9,67&:;2($)<5$2'%
+)'$%=>?%@@%@A>%BEQB!

!
+%V%!"#$%&$%'()'*+)(),(-)-)%#(.%
/#%012(%&34(%56"1%7%"!819:%;#!<(%6=7$93&%>%?1%@A;=1%BC#$"@!#1%/%(%"16"&%
/#%&34(%D1#!9%E1F91"%>%?1%@A;=1%BC#$"@!#1%/%(%G@6/&HF%

!
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Misja 
%
I+'*1%D2'JWJHJH%R0()JI#(2(I;(JW)+%12+'H*(%'+?%
1% $+'*?% !"#$%&'(% )*+,-."/$0+12% 3!%%
%%24+56(5+7%
•! ,8$-&'/+0%+% 9"82,2% 9",9&*%:%,29&0+5%

,&#."%%0;"0%+.8,%+5%%%0&(,29+5<%
•! =.29&#$+0%+%4&#&>%8'(;?/"/@%.2$92529%%

0&(,%%2.&$%128=2#&.,%<%
•! ,8$-&'-29&0%+% /@&.&,-+.A9% %%9'&B/%9"/@%

=28-&9%%0;"0%+.A9C%
D08-"-(-% )*+,-.2+0+.1+-",%% .+&*%$(5+% 8925?%
6%85E% =2=.$+$% $&=+90%+0%+% 0&59";8$"/@%
8-&0#&.#A9% 5&,2B/%% ,8$-&'/+0%&<% #?;+0%+% #2%
#28,20&'2B/%%9% 4&#&0%&/@% 0&(,29"/@% 2.&$%
98=A'=.&/E% 0&(,292F-+/@0%/$0?% $% 2-2/$+F
0%+6%8=2'+/$02F128=2#&./$"6C%
%
%
!
Wizja
%
D08-"-(-%)*+,-.2+0+.1+-",%% -2%9%2#?/"% %08-"F
-(-%&,&#+6%/,%%9%32*8/+<%,-A."7%%
•! .2$9%5&% 9%+#$E% %% 2:+.(5+% %0029&/"50+%

.2$9%?$&0%&% 9% $&,.+8%+% +*+,-.2-+/@0%,%<%%
9%2=&./%(%2%4&#&0%&% :%0&0829&0+%0&%$&F
8&#&/@%,20,(.829"/@<%

•! &,-"90%+%(/$+8-0%/$"%9%6%E#$"0&.2#29+5%
#"8,(85%%0&(,29+5<%%

•! 2:+.(5+%8-(#+0-26%9%+#$E%%%(6%+5E-02B/%%
=2;"-+/$0+% #2% .2$925(% ,&.%+."% $&92F
#29+5%*(4%0&(,29+5<%

•! 8$+.2,2% 98=A'=.&/(5+% $+% B.2#29%8,%+6%
0&(,29"6% %% 2-2/$+0%+6% 8=2'+/$02F128F
=2#&./$"6C%

%
!
Cele strategiczne 
%
D08-"-(-%)*+,-.2+0+.1+-",%%.+&*%$(5+%/+*+%8-.&F
-+1%/$0+<%,-A."6%%8?7%
•! =.29&#$+0%+%4&#&>%0&(,29"/@%0&%=2$%2F

6%+%6%E#$"0&.2#29"6<%
•! $&=+90%+0%+%&-.&,/"50+5<%9"82,%+5%5&,2B/%%%

%%.2$=2$0&9&*0+5%2:+.-"%,8$-&'/+0%&<%
•! .&/520&*%$&/5&%$&.$?#$&0%&%$&824&6%%D08-"F

-(-(C

!
Mission 

%
G@+%6%88%20%2:%-@+%)*+/-.%/&*%329+.%)01%0++.F
%01%D08-%-(-+%%8%=&.-%2:%-@+%6%88%20%2:%-@+%H&/F
(*-"%2:%)*+/-.%/&*%)01%0++.%01%2:%!IG%&0#%%0F
/*(#+87%
•! -.&%0%01%@%1@*"%J(&*%:%+#%+01%0++.%01%&0#%

8/%+0-%:%/%8-&::<%
•! /20#(/-%01%.+8+&./@%&%6+#%&-%-@+%#+K+*F

2=6+0-%2:%8/%+0/+%&0#%-@+%+/2026"<%
•! #+K+*2=6+0-%2:%/@&.&/-+.8%&0#%=.2=+.%&-F

-%-(#+8%%0%+01%0++.8C%
)*+/-.%/&*%329+.%)01%0++.%01%D08-%-(-+%%6=*+F
6+0-8% %-8% 6%88%20% 4"% +08(.%01% -@+% @%1@+8-%
8-&0#&.#8% 2:% +#(/&-%20% J(&*%-"<% 8-.%K%01% :2.%
+L/+**+0/+%%0%8/%+0-%:%/%.+8+&./@%&0#%8/%+0-%:%/%
&0#%-+/@0%/&*%/22=+.&-%20%9%-@%-@+%82/%&*%&0#%
+/2026%/%+0K%.206+0-C%
%
%
Vision 
%
)*+/-.%/&*% 329+.% )01%0++.%01% D08-%-(-+% %8%%
&%*+&#%01%&/&#+6%/%%08-%-(-+%%0%32*&0#%9@%/@7%
•! #+K+*2=8% ,029*+#1+% &0#% 2::+.8% %002K&F

-%K+%82*(-%208%%0%-@+%:%+*#%2:%+*+/-.%/&*%+0F
1%0++.%01<%4&8+#%20%.+8+&./@%:%0&0/+#%20%
-@+%4&8%8%2:%/26=+-%-%20<%

•! &/-%K+*"% =&.-%/%=&-+8% %0% %0-+.0&-%20&*% 8/%F
+0-%:%/%#%8/(88%20<%

•! 2::+.8%8-(#+0-8%,029*+#1+%&0#%8,%**8%(8+F
:(*%:2.%-@+%#+K+*2=6+0-%2:%&%=.2:+88%20&*%%
2.%8/%+0-%:%/%/&.++.8<%

•! /22=+.&-+8%+L-+08%K+*"%9%-@%-@+%8/%+0-%:%/%
/266(0%-"%&0#%82/%2F+/2026%/%+0K%.20F
6+0-C%

%
!
Strategic purposes 
%
)*+/-.%/&*%329+.%)01%0++.%01%D08-%-(-+%%6=*+F
6+0-8%%-8%8-.&-+1%/%12&*8<%9@%/@%&.+7%
•! /20#(/-%01%8/%+0-%:%/%.+8+&./@%&-% %0-+.0&F

-%20&*%*+K+*<%
•! =.2K%#%01%&--.&/-%K+<%@%1@%J(&*%-"%&0#%.+/F

210%$&4*+%+#(/&-%20%2::+.<!%
•! .&-%20&*%$&-%20%2:%-@+%D08-%-(-+M8%.+82(./+%

6&0&1+6+0-C%
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Struktura Instytutu!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Structure of the Institute!

!
!
!
!
!
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" ! #

Kadra                                                                                                                  Staff 

!
Sekretariat | Head Office 

PGKGQNO!"%#$!%&'()*+!,-./#%
Dział Ekonomiczny | Economic Department  
&012!3%45678"9:4;"%<4=%6>?!?@:7A!37B%C%-B:6D%E7?!?@:7%F567:"9:4;G%

@HI%:!J=%K2?!"%,/-L!)#KE(K-.%
F5678"9:4;"%<4=%6>?!?@:7A!37B%C%F567:"9:4;%D?I%67?!?@:7%@";;6I4G%

E<3;"%#!,.E(F#!%
!
Zakład Aparatów i Automatyki Elektroenergetycznej 
Division of Power Apparatus, Protection and Control 

#:6I?2!:>%.">0"<M%C%L6"<%?D%+:N:4:?!G%
<I%B"O=%:!J=%,34A"I<%#*(!$K#P%5I?D=%M7A69!:%

QI"7?2!:73%C%E@59?3664G%
5I?D=%<I%B"O=%:!J=%R"!%S!-L*(F#K%
5I?D=%<I%B"O=%:!J=%+64:I6%,!F*$*S!SQK*%*%!%T%
<I%B"O=%:!J=%)M>"4A%%*&!$P%5I?D=%M7A69!:%
<I%B"O=%:!J=%S"I7:!%F.E(-./#P%5I?D=%M7A69!:%
<I%:!J=%U"<6M4A%+!F.-./VF#K%
<I%:!J=%S"I7:!%R!%WF.E(F#K%
<I%:!J=%)M>"4A%#*$KS!F%
<I%B"O=%:!J=%!<"@%FS*$!,-./#%
@HI%:!J=%#"I?9%#W,E#%
@HI%:!J=%,"<?40"2%F.,E+E,%
@HI%:!J=%S"I6>%QKF#!)!

!
Zakład Elektrowni i Gospodarki Elektroenergetycznej  
Division of Electric Power Plants and Economics of  
Electrical Power Engineering 

P!"#$%&!'%()'*)+,%-%.")+%$/%0!1!2!$&3%
%)')4%-%1)5)&56%

7#)5$%&!56%-%'89:$6""23%
;<=>?%@<%A"O?%BCD?%REFG>%Q!F#!%H%
@<%BCD?%S"<BIJF%#)*F%
@<%BCD?%#"<=K%Q!($!#%
LM<%BCD?%S"M@"KGC"%N!,UE-#!%
LM<%BCD?%QB=O<%S!,-LE$%
LM<%BCD?%)IP"JF%SK-L!$F#K%
LM<%BCD?%Q"QGR%UE,$K#*(F#K
LM<%BCD?%#<FSJFO=>%.!&,!RE#%
LM<%BCD?%#=C<"@%&*N*F.%
BCD?%QB=O<%NKF.U/&!%
BCD?%SB7A"R%T,WX/VF#K%

%
!%!%"#$%&'%%()*(+,()(*)-*-*%$).%
/$"0)%1$%234)%'56)%7%&'$%%83&"9":3:/'"5"53%;%<'%$"=5'#%>3#?31@%!/3$3AB=%'%!@A":3AC#'%D9%#A$"%5%$E%ACFG5%H%
/$"0)%1$%234)%'56)%IBG%0%J3&#3%;%<'%$"=5'#%>3#?31@%D9%#A$"=5'%'%K"&/"13$#'%D9%#A$"%5%$E%ACFG5%H%
%
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!
Zakład Sieci i Systemów Elektroenergetycznych 
Division of Electric Networks and Power Systems 

!"#$%&'"(%)*(+*,-%.%/#*,%%0%1"2"3"%'4%
% % ,$%5*67%"'87%9*&#+%9:;<=;>?!:@%A$%07%-BC#D'"%
9$*B%&'"BE%.%FGAD%E##34%
% % A$%07%,$%5*67%"'87%H"$%3+*&%9!=;I%

,$%5*67%"'87%1*$"-3C%J!K)LM?!:@%A$%07%-BC#D'"%
,$%5*67%"'87%N#$CE%H!=)FK!:@%A$%07%-BC#D'"%
,$%5*67%"'87%?ED&#3O#$%=;J!!@%A$%07%-BC#D'"%
,$%"'87%!%'$*,%P=L?)9!Q;>:K)%
,$%"'87%9"%O$%/FI<%
,$%"'87%9"%O$%!!9IF=%
,$%"'87%<%G*3C%!;RJ:!S%%
,$%"'87%S-(*3C%=;!:K!:%
GT$%"'87%H*$B"'%!;9L<%
GT$%"'87%H"B5*+%9:F!!=)%
GT$%"'87%H*O#-3C%9;IF>!K)L!%
GT$%"'87%H"B5*+%9;SFK!:%
GT$%"'87%<%G*3C%>UN<;>:K)%

!
Zakład Techniki Świetlnej | Division of Lighting Technology 

!"#$%&'"(%)*(+*,-%.%/#*,%%0%1"2"3"%'4%
% % ,$%5*67%"'87%9"%O$%9=!K!:@%A$%07%-BC#D'"%
9$*B%&'"BE%.%FGAD%E##34%
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Zakład Trakcji Elektrycznej | Division of Electric Traction 
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!aboratoria                                                                               Laboratories
!
!
Zakład Aparatów i Automatyki Elektroenergetycznej 
Division of Power Apparatus, Protection and Control 
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Zakład Elektrowni i Gospodarki Elektroenergetycznej
Division of Electric Power Plants and Economics of Electrical Power Engineering
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Zakład Sieci i Systemów Elektroenergetycznych 
Division of Electric Networks and Power Systems 
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Zakład Techniki Świetlnej  
Division of Lighting Technology 
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Zakład Trakcji Elektrycznej 
Division of Electric Traction 
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Obszary badań                                                              Research areas 

W Instytucie Elektroenergetyki są prowadzone interdyscyplinarne badania, które wykorzystują wie-
dzę z zakresu elektrotechniki, elektroniki, automatyki, informatyki, telekomunikacji i mechaniki. Ob-
szary badań dotyczące poszczególnych zakładów funkcjonujących w Instytucie są następujące: 

Electrical Power Engineering Institute conducts interdisciplinary research that uses knowledge in electri-
cal engineering, electronics, automation and control, IT, telecommunication engineering and mechanical 
engineering. The research areas related to specific divisions functioning at the Institute are as follows: 

Zakład Aparatów i Automatyki Elektroenergetycznej 
Division of Power Apparatus, Protection and Control 
Q%=T+T3IT% RT=!"#$!"%&'(% )%!*)(+$!,(%-"./0.(1%#-2
$!3#$%+)%(4(+$"!('("5($%6.'(&7%
2%*#0#')#%-"./0.(1%"!.0.)(46.%68%)%+!39"%:"9;')!2
,%687%
2% <%3-4#6%&'(% *#0#')#% <%<$(39,% (4(+$"!('("5(2
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2%*#0#')#%:"!6(<9,%=/6.(')!,%68%)%-+=#09,%'#:>2
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2%!:"#6!,%,#')(%!"#.%$(<$!,#')(%#45!"%$39,%:!2
3)#"!,%68%)%0(6%.%&'%68%,%+!".%<$%,#'%68%,%#-2
$!3#$%6(%(4(+$"!('("5($%6.'(&?%

2% 4#*!"#$!"%%#'0% @)(40%$(<$<%!@%:!,("%:"!$(6$)!'%
#'0%6!'$"!4%0(A)6(<7%
2% $(<$)'5% !@% 0)<$")*-$)!'% 0(A)6(<% #'0% A#6--3%
68#3*("<7%
2%<)3-4#$)!'%#'#4%<)<%!@%(4(6$")6#4%:!,("%<%<$(3<7%
2%#'#4%<)<%!@% <,)$68)'5%:"!6(<<(<%#'0%0")A(% <%<2
$(3<7%
2%0(A(4!:3('$%#'0%$(<$)'5%!@%3(#<-"(3('$%#'0%
0(6)<)!'23#+)'5%#45!")$83<%-<(0%)'%:!,("%#-$!2
3#$)!'%#'0%6!'$"!4?%

Zakład Elektrowni i Gospodarki Elektroenergetycznej  
Division of Electric Power Plants and Economics of Electrical Power Engineering 
2%:"#6#%(4(+$"!,')%,%<%<$(3)(%BCDDE%)%'#%"%'+-%('("5))7%
2%)'$(5"#6&#%F"90(=%!"#.%3#5#.%'9,%('("5))%.%CDD7%
2% "%'(+7% (+!'!3)+#% )% 5!<:!0#"+#% (4(+$"!('("5(2
$%6.'#7%
2% ')(.#,!0'!GH% )% *(.:)(6.(1<$,!% (4(+$"!('("5(2
$%6.'(7%
2%&#+!GH%.#<)4#')#%)%&#+!GH%('("5))%(4(+$"%6.'(&?%

2%:!,("%:4#'$<I%!:("#$)!'%)'%$8(%<%<$(3%BDJCE%#'0%
!'%('("5%%3#"+($7%
2%)'$(5"#$)!'%!@%<!-"6(<%#'0%<$!"#5(%<%<$(3<%,)$8%DJC7%
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#5(3('$7%
2%"(4)#*)4)$%%#'0%<(6-")$%%!@%(4(6$")6#4%:!,("%<-::4%7%
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Zakład Sieci i Systemów Elektroenergetycznych 
Division of Electric Networks and Power Systems 
+%(4(+$"!('("5($%6.'(%<)(6)%:".(<%=!,(%)%0%<$"%*-+
6%&'(L%
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Zakład Techniki Świetlnej | Division of Lighting Technology 
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Zakład Trakcji Elektrycznej | Division of Electric Traction 
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+%(4(+$"%6.'(%)%(4(+$"!68(3)6.'(%:#"#3($"%%3#5#+
.%'9,%('("5)))%

+%KY%#'0%!Y%(4(6$")6%$"#6$)!'%<%<$(3<L%
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Oferta kształcenia                                                         Teaching offer 
 

Instytut Elektroenergetyki w ramach Wydziału Elektrycznego współrealizuje proces kształce-
nia studentów na pięciu kierunkach studiów. 

Within the Faculty of Electrical Engineering, the Electrical Power Engineering Institute co-im-
plements the process of teaching the students in five fields of study. 
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Dla studentów kierunku Elektrotechnika w Instytucie prowadzone są trzy specjalności. 

Three specialities are offered at the Institute for students of Electrical Engineering. 
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2% 1-="$:8% "1(.7"(3-&,% /('0.8"%&"%%
&%%"$+.01%8%'6'-(0.'%'0#'(3)'@%
%
A')*%&)"6,%).%/(01)(&.%%"%$%.5'0"2
(&.%"6% &//1'/,% 7.$'66&%#,% /&716"2
(&.%,% $'/&#%,% (')*%&)"6% "%$% ').2
%.7&)%"%"63/'/9%
2%50.)'//'/,%'B1&57'%(%"%$%/3/('7/%
C.0%(*'%#'%'0"(&.%,%50.)'//&%#,%(0"%/2
7&//&.%,%$&/(0&D1(&.%%"%$%1/'%.C%'6')2
(0&)&(3?
2% "1(.7"(&.%,% ).%(0.6% "%$% /15'0E&2
/&.%%/3/('7/%&%%(*'%5.8'0%&%$1/(03@%

F.$'6.8"%&',% /3716")4",% 50.4'-2
(.8"%&',%"%"6&+"%&%.D/=1#"9%
2%10+;$+'<%&%/3/('7:8%.G8&'(6'%&.2
83)*% &% '6'-(0.('07&)+%3)*,% /=1>;2
)3)*% $.%83(8"0+"%&",% $3/(03D1)4&%
G8&"(="%&%)&'5="?%
2%"%&7")4&%E&$'.,%'C'-(:8% /5')4"62
%3)*,%.D0:D-&%$H8&I-1,%E&$'.%7"52
5&%#1@%
%
%
F.$'66&%#,% /&716"(&.%,% $'/&#%,%
"%"63/&/%"%$%/'0E&)'9%
2% 6&#*(&%#% "%$% '6')(0.(*'07"6%
'B1&57'%(% "%$% /3/('7/% C.0% (*'%
50.$1)(&.%%"%$%$&/(0&D1(&.%%.C%6&#*(%
"%$%*'"(?%
2%E&$'.%"%&7"(&.%,%/5')&"6%'CC')(/,%
/.1%$%50.)'//&%#,%E&$'.%7"55&%#@

F.$'6.8"%&',%50.4'-(.8"%&',%.D2
/=1#"%&%$&"#%./(3-"9%
2% /3/('7:8% +"/&6"%&"% (0"%/5.0(1%
'6'-(03)+%'#.%J-.6'&,%7'(0",%(0"72
8"4:8,% (0.6'4D1/:8K% 8% (37% /&')&%
(0"-)34%'4?%
2% 5.4"+$:8% *3D03$.83)*% &% '6'-2
(03)+%3)*?%
2% 7"/+3%% '6'-(03)+%3)*% -6"/3)+2
%3)*%&%/5')4"6%'#.%50+'+%")+'%&"@%
%
F.$'66&%#,%$'/&#%,%/'0E&)'%"%$%$&2
"#%./(&)/9%
2% '6')(0&)% (0"%/5.0(% 5.8'0% /15563%
/3/('7/%J0"&68"3/,%/1D8"3/,%(0"7/,%
(0.66'3% D1/'/K% &%)61$&%#% .E'0*'"$%
).%(")(%6&%'?%
2%*3D0&$%"%$%'6')(0&)%E'*&)6'/?%
2 '6')(0&)%7")*&%'/%.C% )6"//&)% "%$%
/5')&"6%5105./'@%

DDE%I!"#$%&'()*%+,!-./"%&01(+%'%%1%0''230%0',42454%30%+2610%.57%8%9:"%,!"#0%&42%0,%03!&"3"'4"6%+04:%(4:"/%0',40454",7!

Umiejętności wspólne dla wszystkich absolwentów specjalności prowadzonych przez Instytut 
to: kreatywne myślenie, planowanie pracy, praca w zespole, zarządzanie zespołami i projektami. 

The skills common to all graduates of the Institute's specialties are creative thinking, work plan-
ning, teamwork, team and project management. 
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Proces kształcenia%| Teaching process%
!;<*!"% #"$%&'(!)*&% +!"%% ,!&-*$./&)0%/% 1)"%0%2(*!%/% 3.,4*!%/0#'&56/7% 8/*($!97% -&:.,&%.,*6/7%;,.+!#%6/%%
*%"!4*)&,*6/<%=.5&%#./.%"%25!)(*%4&+>%4.?-*/.@8%;.A'B:*&8%"/.+>%/*!5$B%*%,.$/*+&8%$5.-).@(*%*)%!,;!,".C
)&-)!% ;.;,$!$% 5$*&'&-).@8%/% "%25!)(#*(D% #.'&(D% )&2#./0(DE% F2;*%!,7% G*!(*% '-!#%,.!)!,A!%0($)!7% H,&#(+*%%
*%H.,6/<%

HD!%%!&(D*)A%;,.(!""%*"%(&,,*!5%.2%%&%%%D!%1)"%*%2%!%*)%%D!%3.,4%.3%-!(%2,!"7%!I!,(*"!"7%-&:.,&%.,*!"7%;,.+!(%"%
&)5%"!4*)&,"<%1)%&55*%*.)7%"%25!)%"%D&J!%%D!%.;;.,%2)*%0%%.%5!!;!)%%D!*,%#)./-!5A!%&)5%5!J!-.;%*)%!,;!,C
".)&-%"#*--"%%D,.2AD%&(%*J*%*!"%*)%"%25!)%%"(*!)%*3*(%&"".(*&%*.)"E%F2;*%!,7%K./!,%L,*5"7%H,&(%*.)%&)5%H,&(#"<%
%
Perspektywa zatrudnienia!| Employment prospects!

M&"*%&:".-/!)(*%$)&+52+>%$&%,25)*!)*!%/%4*B5$0)&,.5./0(D%#.)(!,)&(D%!-!#%,.!)!,A!%0($)0(D7%/%;,$!5C
"*B:*.,"%/&(D%!)!,A!%0#*%$&/.5./!+7%%,&)";.,%2%"$0)./!A.7%:25./)*(%/&%.A6-)!A.7%;,$!40"'./!A.%*%#.C
42)&-)!A.7%$&#'&5&(D%;,$!40"'./0(D7%:*2,&(D%;,.+!#%./0(D7%3*,4&(D%#.)"2-%*)A./0(D%*%.@/*!%-!)*./0(D7%
.@,.5#&(D%:&5&/($.C,.$/.+./0(D%.,&$%/0?"$0(D%2($!-)*&(D<%N!&-*$2+>%%!?%/'&")!%$&*)%!,!"./&)*&%$&/.C
5./!7%$&#'&5&+>(%*%;,./&5$>(%/'&")!%3*,40<%

O2,%A,&52&%!"%3*)5%!4;-.04!)%%*)%*)%!,)&%*.)&-%!-!(%,*(%;./!,%(.,;.,&%*.)"7%;2:-*(%;./!,%(.4;&)*!"7%,&*-%
%,&)";.,%7%A!)!,&-7% *)52"%,*&-%&)5%42)*(*;&-%(.)"%,2(%*.)7% *)52"%,*&-%;-&)%"7%5!"*A)%.33*(!"7%(.)"2-%*)A%&)5%
-*AD%*)A%(.4;&)*!"7%,!"!&,(D%&)5%5!J!-.;4!)%%(!)%!,"%&)5%2)*J!,"*%*!"<%HD!0%&-".%;2,"2!%%D!*,%./)%;,.3!"C
"*.)&-%*)%!,!"%"%:0%!"%&:-*"D*)A%&)5%,2))*)A%./)%(.4;&)*!"<%
%
Absolwenci | Graduates!

O%"*-)!+%;.$0(+*%&:".-/!)%6/%1)"%0%2%2%)&%,0)#2%;,&(0%@/*&5($0%3&#%7%?!%)&"*%&:".-/!)(*%.5%-&%%;!')*>%32)#(+!%
;,!$!"6/%*%50,!#%.,6/%)&+/*B#"$0(D%;.-"#*(D%;,$!5"*B:*.,"%/%!-!#%,.%!(D)*($)0(D7%!-!#%,.!)!,A!%0($)0(D%
.,&$%;,$!5"*B:*.,"%/%)./0(D%%!(D).-.A**<%

G%,.)A%;."*%*.)%.3%%D!%1)"%*%2%!P"%A,&52&%!"%.)% -&:., 4&,#!%"% *"%(.)3*,4!5%:0%%D!%3&(%%%D&%%.2,%A,&52&%!"%
D&J!%3.,%0!&,"%:!!)%;,!"*5!)%"%&)5%D!&5"%.3%%D!%-&,A!"%%K.-*"D%!-!(%,*(&-%&)5%;./!,%!)A*)!!,*)A%!)%!,;,*"!"%
&"%/!--%&"%)!/%%!(D).-.A0%!)%!,;,*"!"<%
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Studia podyplomowe!| Postgraduate studies!
!%"#$%&%'()*%+,*-%./*#*.0*%&-)%1./2345/#*%$6%$%'4)3%1/4&1,/7/2*8%

9/$%:0.34'3%*%$%'4)*$%3.*%(/#4'(%*4%3%%%;*%+,*(%.)(3,%9/2*.%+#0)#**.)#0%"#$%)%'%*8%

28#%9-.#/#-!"#$%&!'(&%)*+!,-"%#($)./"*!!
0!123"(!4566-$!27!,-")#(+)!'(&)#+2/!

'")8/+%&!93+"#-/&!:;$#%23&%
0!<+!8#+/!!'")8/2-2!+"=!

G<=#'&%=4+H:=H?%>&E&#5'+5'&%>?'?>&5+%>%@A@<+:+:%
>&@'9&5'&% <B&#/H'% +9+#<BA/>5+H% @'+/'=?+HC% G>/>+EF95A%
5&/'@#%D=?=E=5A% H+@<%5&%>&@'9&5'+%<B&#/AH5+%<B&:?&F
H=?+G%#=9+H=?+G%DB?#=% @<&?+E=% '%DB>+:'+55+E=G% >&F
E&#5'+5'&%<+/25'/>5+G%#=5@<B=#/AH5+G%+#@D9=&<&/AH5+%
H&#% BF?5'+E% =5=B:=?&5'&% DB&?5+% D=9@#'+%%
'%+=B=D+H@#'+C!
!
!
!"#%$%&'(#$%)*+#,%($$&#$%,#-.%#'%%*%%"#%#-#)%,()%%,.)/
%(*0%$&11-2%$2$%#34%5.,%()&-.,%#31".$($%($%1-.)#'%*0%
%,.36% ,.(-6%78%.0'% !8% %,.)%(*0%1*9#,% $&11-26% %#)"/
0().-6%)*0$%,&)%(*0%.0'%*1#,.%(*0.-%($$&#$%.$%9#--%.$%
5*-($"%.0'%:&,*1#.0%-#;.-%,#;&-.%(*0$4%

<%&'(.%*=#>3&>?%1*'$%.9*9#%'@(.A2%%#)"0(B(%C9(#%-/
0#>4%D)@#$%0()2% $%&'(E9% @.1*@0.>?% $(F%3(F'@2% (0/
023(%@%1*'$%.9.3(%%#)"0(B(%C9(#%-0#>6%B*0$%,&B)>?%
G,E'#A% C9(.%A.6% =&'*9?% (% 1,*>#B%*9.0(#3% *1,.9%
*C9(#%-#0(*92)"6% 1*'$%.9.3(% 1,*>#B%*9.0(.%
*C9(#%-#0(.% 90F%,@6% 1*'$%.9.3(% *C9(#%-#0(.% @#/
90F%,@0#;*6% (-&3(0.)>?%*=(#B%E96% @.$%*$*9.0(#3%
%#)"0(B(%8!7%9%%#)"0()#%C9(#%-0#>4%
%
!"#% $%&'(#$% )*+#,% %"#% =.$()% =,.0)"#$% *H% -(;"%(0;%
%#)"0*-*;24% <%&'2% 1.,%()(1.0%$% 9(--% -#.,06% .3*0;%
*%"#,$6%%"#%=.$()$%*H%-(;"%(0;%%#)"0*-*;26%)*0$%,&)/
%(*0% *H% -(;"%% $*&,)#$6% )*0$%,&)%(*0% .0'% '#$(;0% *H%
-(;"%(0;% H(I%&,#$6% %"#%=.$()$%*H% (0%#,(*,% -(;"%(0;%'#/
$(;06%%"#%=.$()$%*H%#I%#,0.-%-(;"%(0;6%(--&3(0.%(*0%*H%
*=>#)%$6%%"#%&$#%*H%8!7%(0%-(;"%(0;%%#)"0*-*;24%%

%
%
Szczegółowe informacje dotyczące oferty Instytutu Elektroenergetyki w zakresie kształcenia 
znaleźć można na stronie wwww.ien.pw.edu.pl 

Detailed information on the teaching offer of the Electrical Power Engineering Institute can be 
found at www.ien.pw.edu.pl 
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Badania w liczbach                                            Research in numbers!
%
Badania naukowe!| Scientific research!

% !"#$! !"#%! !"#&! !"!"!
!"#"$%"%&"#"'(\)%*%$"$+,'"$)%\%+-&')$(.%%
/%0)+)"1(2%3"+4+%+-55,13)#%&[%6,7)1$8)$3%+-&+%#%)+%

9% 9% 9% 9%

:1,.)43[%&"#"'(\)%;<=<>%<=?0>%@,1[\,$3A%
/%0)+)"1(2%51,.)(3+%;<=<>%<=?0>%@,1[\,$3A%

B% C% C% B%

:1"()%&"#"'(\,D1,\',.,')%;?j0A%
/%0)+)"1(2%"$#%#)7)E,58)$3%;0FGA%',14+%

9H% IB% IH% BJ%

%
Publikacje'(!| Publications!

% !"#$! !"#%! !"#&! !"!"!
!13[4-K[%L=0%/%L=0%"13%(E)+%% J% M% HB% IB%
N$$)%"13[4-K[%/%O32)1%"13%(E)+% HHP% HPC% QH% IR%
S,$,61"*%)%/%S,$,61"52+% R% I% % %H% % %C%
:"3)$3[%/%:"3)$3+% B% HH% R% H%

>H%9J!"#$%&'(%%)#"#*+%,(%-*%.*"#/(&0,#$#%1%234%+3$#('%5%.6!"#30#,7 %))#"#%/(-%/*%1%23%+%8,#9(23#/:%*)%;(&0,*"*7:
%
Kadra | Staff!

% !"#$! !"#%! !"#&! !"!"!
T<(\&"%=>"(?@A<BC@%?6CD)E%FGH%6>I#A<"J%
K%U?L"M%AIE&)>%?*%)E=M?[))N%FGH%G)()E&)>J%

OG% OP% QR% OG%

T<(\&"%=>"(?@A<BC@%\)%NL?=A<)E%#>%2"&S%MI&%L[LID)E%
A"IB?@[E%=>?*)N?>"%
K%U?L"M%AIE&)>%?*%)E=M?[))N%@<L2%GV(%@"&S%#)6>))%
?>%:>?*)NN?>TN%L<LM)%%

HU% HO% HV% HW%

0?\@CX%B"#>[%F#>Y%#>%2"&SY%=>?*SJ%
K%VL"**%#)Z)M?=E)AL%F:2GY%GV(Y%:>?*J%

[% \% O% G%

%
Wpływ i widoczność!| Impact and visibility!

% !"#$! !"#%! !"#&! !"!"!
VIE">[(\A[%NW%=I&M<B"(X<%%
K%U?L"M%NW%

GPYR% GHYP% \OYR% HPVYU]]^%

T<(\&"%([L?@"_%FV(<X"MJ%
K%<IE&)>%?*%(<L"L<?AN%FV(<X"MJ%

\\P% \WR% \WQ% GWG%

>>H%,%%`*-3/%+#(%aY%4%?@IJ%5%!%3(-%*,%aY%)*2%?@IJ%

%
Pozyskiwania finansowe!| Financial acquisitions!

% !"#$! !"#%! !"#&! !"!"!
VI&@)A(X"%E<A<NL)>NL@"%%bEMA%:T<c%
K%S<A<NL>[%NI&N<#[%bEMA%:T<c%

VYHWQ% VYQHV% VYOUU% VYWPU%

Z>?#B<%N=?\"%NI&@)A(X<%bEMA%:T<c%
K%[dL)>A"M%*IA#<A6%bEMA%:T<c%

HYQVH% HYGWR% HYHR\% \YOV\%

\](\A<)%%bEMA%:T<cK%U?L"M%%bEMA%:T<c% RYVOV% RYWHO% RYR\V% HPYQVO%
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Kształcenie w liczbach!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Teaching in numbers 
%
Liczba studentów i godzin!| Number of students and hours!

!"#!$#$%&'()#(!*!#)$%&'()!+&$,! -./01-./2! -./21-./3! -./31-./4! -./41-.-.!
$))^=.%121^)(%^.;!"%#$#%&'$()*$(+%,-./01!
2%*,'%3%*41506%,7%'0%(+8*-%+,469!

:;<=>% :;<;?% =@:AA% =<<@;%

$8()5%%,56,*8,*$(+%B6%(%#$B3,1,C$(+%DE!
2%"41506%,7%#8B3,1%%'+0909%#070*#0#%

:>:% :@?% :F@% :=;%

G0&64'%(H%%*%%9B0(H%3*,I"%
(!"#$%1")"%2"$&#'%DE!
2%JB0(8%38'$%60(648'10*'%
(!")$%3)'!!*1+"%!")23)""%3)2!

:K:% =>K% =?<% =AK%

G0&64'%(H%%*%%9B0(H%3*,I"%
,")5)3#'!-+3"$!)'!3!A.!$3A"/3'!)'%DE!
2%JB0(8%38'$%60(648'10*'%
0325$3)2!')/!A.!$3A"/3'!$")5)1!12&%

?A% ?;% A?% K<%

G0&64'%(H%%*%%9B0(H%3*,I"%
(!"#$%1A")5'$%1)3#'!112'3/4+!3!5'63&)&!
(!"#$%&)3)"%DE!
2%JB0(8%38'$%60(648'10*'%
(!")$%1A")5'$%1)3)6!17!8"53)!"6!')/!
(!")$%3)!5')53)"6

?;% ?;% K>% F<%

L60#*8%C$*8&%%*&80'%9'4#0*(&8(+%
#,'$()M($(+%&9)'%/(0*8%%C%N*9'$'4(80!
2%!O06%-0%60943'%,7%'+0%9'4#0*'%946O0$%,*%
'0%(+8*-%8*%'+0%N*9'8'4'0%

KPK?% KPF<% KPA@% KPF:%

>H%Q0!"#$"%%!&'()*%+%(%++%%!,-.(/0%%!/#1,./2."#3%(%.(4%!/#1,./2."#3%
!--5(4%%!,%67#%/.'%87#0%9&55:!(;4%/.'%-/2!:!(;4%%!&'(4%%
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Oceny studentów (absolwentów) na dyplomie | Grades of students (graduates) on the diploma 

=)*+,!?!!"#$%! &'()*#!+=;$%,=-.!
?!/;0*%"!12!+=;$%,=+!

<&<3IC2=%>%[?2&<<&GE%%@ANBC% DE%
6<0:F1%:1#0=%>%!"0#%H11$%%&N'(% )*%
+1G,$%$1-0#%.%/10"%E8,G%H11$%%0N&(% 1*%
21-0#%.%311$%%0N'(% &*%
21=4%$1-0#%.%5,;0<#%H11$%%6N&(% *7%
21AE,E"89G#%.%5,;0%%6N'(% 6%

 

Studenci (absolwenci) z podziałem na specjalności!| Students (graduates) divided into specialities!

3'%";,%4567%(8#9,1:;!?!<'%9$!12!+=;$=567%('#9'==! &'()*#!+=;$%,=-.!!
?!/;0*%"!12!+=;$%,=+!

:<"2E01E"88G;2,%O1%,GH;"<A23%.%:<"8E0;8,<%:GH;G""0;GH%;G%:GH<;A8% 71%
:<"2E01"G"0H"E#2,%.%:<"8E0;8,<%+1;"0%:GH;G""0;GH% *7)%
:<"2E01E"88G;2,%<E1A1;,G,%.%!OO<;"$%:<"8E0;8,<%:GH;G""0;GH% &%
="88G;2,%>;;"E<G,%;%/3<E;>"$;,<G,%.%?;H8E;GH%,G$%/3<E;>"$;,%="88G1<1H#% 67%
:<"2E01E"88G;2,%%!3E1>,E#2,%+09">#AQ1;,(%.%:<"8E0;8,<%:GH;G""0;GH%%@G$3AE0;,<%
!3E1>,E;1G(%

*%

:<"2E01E"88G;2,%%:<"2E01G;2,%+09">#AQ1;,(%.%:<"8E0;8,<%:GH;G""0;GH%%@G$3AE0;,<%
:<"8E01G;8A(%

*%

@GS10>,E#2,%<E1A1;,G,%%@GA#G;"0;,%BO01H0,>1;,G;,(%.%!OO<;"$%C1>O3E"0%
<8;"G8"%%<1SE;,0"%:GH;G""0;GH(

&%

@GS10>,E#2,%<E1A1;,G,%%@GS10>,E#2,%<E1A1;,G,(%.%!OO<;"$%C1>O3E"0%
%!OO<;"$%C1>O3E"0(%

*%

:<"2E01>"88,E01G;2,%+1I,9$P;%;%/,A9#G#%:<"2E0#89G"%.%:<"8E01>"88,E01G;8A%1S%
!"8;8<"A%,G$%:<"8E0;8%/,88;G"A%

**%

!3E1>,E#2,%;%D1-1E#2,%<E1A1;,G,%%!3E1>,E#2,(%.%!3E1>,E;1G%,G$%!OO<;"$%
D1-1E;8A%%!3E1>,E;1G(%

*%
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BADANIA NAUKOWE – wybrane osiągnięcia 
|  SCIENTIFIC RESEARCH - selected achievements 
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Artykuły JCR  |  JCR articles  40 
Alternatywne metody obliczania wag w algorytmie Prime'a przeznaczonym dla stra-
tegii odbudowy systemu elektroenergetycznego 

40 

Niepewność charakterystyk urządzeń elektrycznych na podstawie pomiarów cha-
rakterystyk czasowo-prądowych bezpieczników SN 

41 

Obliczenia sił elektrodynamicznych w trójfazowym układzie szyn zbiorczych z wy-
korzystaniem oprogramowania MES 

42 

Implementacja testera urządzeń automatyki elektroenergetycznej zgodnych ze stan-
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Alternatywne metody obliczania wag w algorytmie Prime'a 
przeznaczonym dla strategii odbudowy systemu 
elektroenergetycznego 
Weight calculation alternative methods in Prime’s algorithm 
dedicated for power system restoration strategies 

!
"#$%#!&%'()*+,)'-.!&%'()*!/01(2.!342,+)$+#!506('!
E!"#$%"&%'('()%*+,''-)%.(.+%
%

Kluczowe wyniki 
!! !"#$"%&'%% ()*+)(,-% .'%/'% ,-0$&$12%
#345-/6%0%"()%(*7'/8$5'$%,$&9%

!! :()$7&(#-"0-%(;$#"%%5$%0(/-%;(8(#5%1%.2%
5$1*$#)8'%1% <+5=/1(5$75%% )7$% $5$7'8(,$5%1%
.'%/'%>?%=@9%

!! A7$% .'%/'%(%5$;'B/'+%CD%=@% 8*7'4(5%%,-5'='%
+8-.=$5(%."(.+12/%7(&'=B%*$8+12/2%5$%0(/-%
/8-55%19%

!! E(8,'28$5'%% 0(4%% *-F% +)(.=(5$7(5%%
;(;#8%8% (;"-0$7'8$/1B% 8#%$7'8(,$52% 8$%
;(0(/2%#(1+%/82."%=9%

%

%
5%3&#91/!2%17,!'<!"#$%&2!!'"#&<!!"!#(3)*+$%&!!

,!-.*/(0&!!1!2"*(5!2(*))3)2!'"&&!
!
!

Key findings 
!! E%."(#$"'(5% ."#$"%&'%.% #%G+'#%% )'<<%#%5"%
0%"6().%(<%,%'&6"%/$7/+7$"'(59%

!! !+*$7&(#'"60.% *$.%)% (5% $;;$#%5"% ;(,%#%
$#%%"6%%0(."%<+5/"'(5$7%<(#%"6%%$5$7-.%)%>?%
=@%&#')9%

!! H5%CD%=@%5%",(#=% "6%% .'0'7$#% #%.+7".%,%#%%
(*"$'5%)%*-%"6%%7(&'/%*$.%)%(5%#%$7%;(,%#

!! I6%% .(7+"'(5% /(+7)% *%% %J"%5)%)% *-% $%
)%"$'7%)% )%./#';"'(5% (<% ;$#"'/7%% .,$#0%
(;"'0'8$"'(59%

%

%
3!(!0!23*!'&2'!<&2!!242'&/,!&0&5'"!&)&"2&'4%#)&2!!
<"*#!#!<4)35*/3!24/,0*%+3!,!6!<&"!242'&/!7&)%5/*"5!

'!(!0!24!<3'5!23/,0*'3!)!"&2,0'2!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!

8'&*!242'&/,!2'&"!<*)3*!("#&#)*%#!)&2!!'!!!'7,'!<4!242'&/,!&0&5'"!&)&"2&'4%#)&2!!!
,!6!<&"!242'&/!"&2'!"*'3!)!%!)'"!0!242'&/
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!Niepewność charakterystyk urządzeń elektrycznych  

na podstawie pomiarów charakterystyk  
czasowo-prądowych bezpieczników SN 
Uncertainty of the characteristics of electrical devices 
based on the measurements of the time-current 
characteristics of MV fuses 
!

!"#$7%8!&"%8'89(%)*:!+,*-.*$;!/0'1".)$:!27)"%8!304*5"%!
F/5501&2%3)%1*0%R35&4*%!&$-0;5%3)%!&&02&046%I0&*2&&$5%!&&02&047%@358%9:7%!"#%$%%&'&'%
!
Kluczowe wyniki 
!! ();#*;*G*+)G*% G*+,% )-.*#,/0% 1-)%
+,2#34-)G5)% 66)#)2/3#,./,2% 67).*+*8
;#91*+,66%+2A)132%:37;5367G52*+,66%;"<%

!! ();#*;*G*+)G*% =2A)1% ;*05)#*+,% 1-)%
:)1)G5)%+2A)132%:37;5367G52*+,66%;"<%

!! >*%+,;#*+)173G5)%)-.*#,/0=%+,2*#7,./)8
G*% )=/*#.29% 03/*1?% ).#3.)6@5% +,G52A+%
;*05)#=% 67).A+% 175)A)G5)% +2A)132%
:37;5367G52*+,66<%

!! (G)67963%*.767?1G*465%32*G*0567G3B%;#7,%
7)66*+)G5=% ./)/,./,67G3@% ;*;#)+G*465%
+,7G)67)G5)%66)#)2/3#,./,25%5%@3@%#*72A)1=B%
0*CG)% =7,.2)D% A96796% +,G525% ;*05)#A+%
67).=%1-)%+)#/*465%;#91*+,66%#*7A*C*G,66%
+%6)A,0%7)2#3.53%66)#)2/3#,./,25%+% @313G%
73./)+<%

!
!"#$%&'()%!*#+%,#"%,-.$/!0%!+#0#$'#!+/12'/31$')4&!!5!

6!7#+%,#"%,-!(/"82!9%,!"/("'$:!;<!98(/(!
!

!
=#(>#!$'/2/&$%?3'!3@#,#)"/,-("-)!31#(%&%Q2,A0%&-3@!

$%>'$#*$-3@!'!,1/31-&'("-3@!
6!B$3/,"#'$"-!+#$0(!%9!$%>'$#*!#$0!,/#*!38,,/$"Q"'>/!

3@#,#3"/,'("'3(!

!
Key findings 
!! !% G3+% )-.*#5/60% E*#% ;-*//5G.% /63% /5038
6=##3G/%66)#)6/3#5./56.%*E%!"%#$%&%'()*%%+,%%
-&&)%./0.0%&12%

!! !%3&,%$/()4% %5%6&3% #0/% 6&%6()4%!"% #$%&%
'()*%%+,%%-&&)%./0.0%&12%

!! !% ./0./(&6,/5%3&6+01% 0#% ,44/&4,6()4% 6+&%
3&,%$/&3&)6%/&%$'6%%0#%#$%&7'()*%0.&/,6(0)%
6(3&%%8,%%$%&1%60%1&/(9&%6+&%,'40/(6+32%

!! :(4)(#(;,)6% &;0)03(;% %,9()4%<% 8+('&%
3,()6,()()4% 6+&% %6,6(%6(;,'% ;0//&;6)&%%% 0#%
1&6&/3()()4% 6+&% ;+,/,;6&/(%6(;%% ,)1% (6%%
1(%6/(-$6(0)<%;,)%-&%0-6,()&1%-5%;03-()()4%
6+&% /&%$'6%% 0#% 6(3&% 3&,%$/&3&)6%% #0/%
;$//&)6% 9,'$&%%1(%6/(-$6&1%09&/% 6+&% &)6(/&%
/,)4&%0#%;+,/,;6&/(%6(;%%()60%0)&%%&62%

%

!
C#$/!2'/,&%"$/!Q!&-$')'!2%>'#,4&!31#(8!01'#D#$'#!EF!

+/12'/31$')4&!%!2,A01'/!1$#>'%$%&->!GH!I!
6!=,'>#,-!0#"#!Q!,/(8*"(!%9!>/#(8,/>/$"(!%9!"@/!%2/,#"'$:!

"'>/!%9!EF!98(/(!&'"@!#!,#"/0!38,,/$"!%9!GH!I
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Obliczenia sił elektrodynamicznych w trójfazowym układzie szyn 
zbiorczych z wykorzystaniem oprogramowania MES 
Calculations of electrodynamic forces in three-phase busbar 
system with the use of FEM software 

!

!"#$%&!'<()*+,-."=!'/*%-0"%1!2%3#<45-."=!2(.%-<!6+)"7%-=!2(.%-<!6+<%,/.=!!
8/-",/!8%(3$"1!9%-+)+7%73"+1+1%!
=!>F$?>@%T!"!#%$%&"!'#%()**%
!

Kluczowe wyniki 
!! +,-A#./B01232% CB425C120A% 62#A75C1A% #2%
82#A920B31B% .14% A9A:/,2#;3B81C-3;C<% 0%
,2-#-1A931CBC<=%

!! >#31A.1A31A% #2% 6,27A:/20B31B% ,2-#-1A931C%
62#%:M/A8%.14%A9A:/,2#;3B81C-3;C<=%

!! ?2-6B/,-A31A% 6,-;6B#:@% 31A:2,-;./3A42%
A6,M#;% B.;8A/,;C-3ABC% 6291C-B93A% B3B91D
/;C-31A% /;9:2% -% #@E;8% 6,-;591EA31A8%
A31A.6A431B7MC;8%0;8B4BF%6,27A:/20;C<%0%
6,B:/;CAB=% G/M#% 32025C1M% 7A./% 82#A9%
3@8A,;C-3;% 62-0B9B7MC;% 62813M"% /,@#3A%
2591C-A31BC%H%#B7MC;%9A6.-A%0;31:1=%

%
!I"#$#!%I&'()*+#!,()!-),)"./0!%I%1.&'!2(;3!4/5)6#*J".78!

0,$%J1)9*."#.!K!&&
!:!;#&'()1#0"!5.%'(1%!605!%1',#.,!2(;3!%I%1.&!4/5)<=#*)(7!!

,.605&)1#0"!#"!&&!
!

%
>=)5)$1.5I%1I$#!*J)%0K.!<5?,@K!JK)5*#0KI*=!
J)#&<(.&."10K)".!,0!)")(#J!%I&'()*I+"I*=!

:!;=051!*#5*'#1!*'55."1%!*=)5)*1.5#%1#*%!1=)1!K.5.!
#&<(.&."1.,!605!%#&'()1#0"!)")(I%.%!

!
!
!

!
Key findings 
!! I925B9% B66,2BC<% /2% /<A% 82#A9% 2#%
A9AC/,2#;3B81C%#2,CA.%13%.01/C<4AB,.=%

!! ?A#A,A3CA% /2% /<A% #A.143% 2#% .01/C<4AB,.%
#,28% /<A% B349A% 2#% CB9C@9B/134% A9AC/,2D
#;3B81C%#2,CA.=%

!! J23.1#A,B/123%2#%B3%@3#BK2@,B59A%CB.A%A/<A%
C@,,A3/.% C23/B13.% B.;88A/,1A.BC% B3B9;D
/1CB99;% C2@3/B59A% 239;% 01/<% B% <14<%
B66,2L18B/123% A32/% 8AA/134% /<A% #A.143%
,AM@1,A8A3/.%#2,%.@C<%C@,,A3/.%13%6,BC/1CAB=%
*<A,A#2,AC%/<A%3@8A,1CB9%82#A9%1.%B%32KA9/;%
/<B/% 1.% B59A% /2% 281/% /A#12@.% CB9C@9B/123.%
01/<%5A//A,%,A.@9/.=%

%
!I"#$#!0,$%J1)9*.A!KI$0")"I*=!,()!50J,J#.("#*I!"#%$#./0!

")<#B*#)!<5JI!C!D!ELF!%!
:!G.%'(1%!06!,.605&)1#0"%!&),.!605!1=.!(0K!H0(1)/.!

%K#1*=/.)5!)1!
!C!D!ELF!%%%
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!Implementacja testera urządzeń automatyki 

elektroenergetycznej zgodnych ze standardem IEC 61850  
w środowisku Linux 
Implementation of IEC 61850 power protection tester in 
Linux environment 

"#$%&!"'$()*!+')#,-!.%/#&*!01,-#$2!"%3#&4)*!5#$647!!"#$%&'(%)*!
F'550%&2%")%%*0%G"5&D*%!&,-0;E%")%:&&02&0D!%"#$%&'$()%*$'#&$#+,%-.)/%01,%2./%3,%4545,%66/%0178070
!
Kluczowe wyniki!
!!<<L9=:!% "#$%% &'()*!% %!+,#"% ,% )%*!-%#"%
./!%0)-12% %#$%)*#"% (/!% !'%)1!%23,%
#/#3%-)#+#-4#%256+#"% 64)(+#"% 6% 789% :;<=>%
*% ).!-5,'% )% .).'/!-+#% ./!%0)-12%
$.-6?%)*#%7+%#/%@<:A%

!! B!.-).)+)*!+)% ,% .-6#%#$%)*!+)%
C-)()*,$3)% '-'5D)1,#+,)*#% ).!-%#% )%
$2$%#1%E,+'@F%5#5D'"G5#%$,?%1!3$21!/+21,%
).HI+,#+,!1,%+!%.)6,)1,#%JK$A%

!! L)3M!(+)CN% $2+5D-)+,6!5",% C-)()*,$3!%
'-'5D)1,#+,)*#4)% *2+)$,% ;>>% +$F% 5)%
.)6*!/!%+!%$.#M+,#+,#%3/!$2%$2+5D-)+,6!5",%
56!$'% O=% )3-#C/)+#"% *% $%!+(!-(6,#% 789%
:;<=>A%

!! B&'()*!+2% *% ).!-5,'% )% C-)()*,$3)%
'-'5D)1,#+,)*#% %#$%#-% !'%)1!%23,%
#/#3%-)#+#-4#%256+#"% 5#5D'"#% $,?% 56!$#1
.-6#%*!-6!+,!%*,!()1)C5,% P!1./#(Q!/'#$%
R%.)+,L#"%J>>%K$%,%STTP8%R%.)+,L#"%U>>%K$F%
5)% .)6*!/!% +!% $.#M+,#+,#% 3/!$2%
6!&#6.,#56#+,)*#"%V;%R%56!$%.-6#%*!-6!+,!%
.)+,L#"%U%1$A%
%

%
/:&<9&!"#$!%&&$'&($')*+,!-$!$.,+)!(,"(,'/0!

1&&,12!,.1,3!1&"!%&+!&!4!5&&$'&($')!",(62!7$'!2$0,'!
2'$(,.(!$+!(,"(,'!,8&%6&(!$+!

!

%
Key findings!
!! 7%% ,$% .)$$,&/#% %)% &',/(% 5)$%% #00#5%,W#% !+(%
).#+% ./!%0)-1% )0% 789% :;<=>% 5)1./,!+%%
.)*#-% .-)%#5%,)+% %#$%#-% )+% %D#% &!$,$% )0%
.).'/!-%7+%#/%@<:%D!-(*!-#A%

!! X'+%,1#% 8+W,-)+1#+%% &!$#(% )+% E,+'@% ,$%
.-).)$#(%!+(%%#$%#(F%*)-$%%5!$#%/!%#+52%)0%
J%K$%,$%!5D,#W#(A%

!! O,1#% $2+5D-)+,6!%,)+%!55'-!52%)0% -'+%,1#%
#+W,-)+1#+%% ,$% #Y'!/% ;>>% +$F% *D,5D%
5)+0)-1$% %)%O=% %,1#%$2+5D-)+,6!%,)+%5/!$$%
!$%(#0,+#(%,+%789%:;<=>%$%!+(!-(A%

!! V)*#-% .-)%#5%,)+% %#$%#-% &',/%% !4!,+$%% %D#%
.-).)$#(%-'+%,1#%#+W,-)+1#+%%D!$%)W#-!//%
%-!+$0#-%%,1#%)0%P!1./#(%Q!/'#$%1#$$!4#$%
R% &#/)*% J>>% K$% !+(% STTP8% 1#$$!4#$C%
&#/)*% U>>% K$F% *D,5D% 5)+0)-1$% %)% V;%
.-)%#5%,)+% 5/!$$% !$% (#0,+#(% ,+% 789% :;<=>%
$%!+(!-(A%
%

%
90&!"):+&;)!"(,'$0&+,!2'1,1!-0&!01&*,<+!,!
1")+.='$+!1$0&+,!#$<26(,')M!#(/',!6>)0&*?!

2'$2$+$0&+,:$!@'$-$0!"#&!6'6.=$<!,+!$0,:$!!
4!A0$!"!:+&%"!.$+('$%%,-!&)!(0$!<6(6&%%)!

")+.='$+!1,-!.$<26(,'"M!(=&(!&',!6"!+:!2'$2$",-!
'6+(!<,!,+8!'$+<,+(!

(BC!DEFGH!2$0,'!2'$(,.(!$+!(,"(,'!"('6.(6',

P;!"#$%&%"&'"&%

(&)*+&%,%(-..
"#$

$%&'()

/0/%12
345%67738

!%+)"&%
"#$

*+!

9)':;%
<&=>'%2.?@

-//3 A81BC.
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Wpływ ładowania autobusów elektrycznych na pracę stacji 
elektroenergetycznej i lokalnej sieci w Warszawie 
Impact of electric bus charging on distribution substation  
and local grid in Warsaw 

!

+,>?->.6!!"#$%#&'(@!)*>'!!+#,(#@!-#%./,>!012,@!0#%23!+#43#(@!+.25%!-#%67'3@!!
-#$8#3'9#!:#%5'6(#@!;/(#,>!-.67#3,(.@!+#4'1!<'%3.(24,(.!
DZ!"#$!%&%'()*+,%-./&%0101&%+0+1%
%

Kluczowe wyniki!
!!!"#$%&%'(%)&*&+%&%&,'-&.$/(0%1'(2'$3"0%
1.&24'% 5&*$3&%'&% &6.$)6173% (,(#./"2-%"28%
3%!&/1-&3'(9%

!! :/$;$-"24&% &,<$/".06% ;$1.=;$3&%'&% ;/-"%
(,(#./">'#&24'% ;/-"1.&%#73% #/&+2$3"28%
&6.$)6173%(,(#./"2-%"289%

!! ?.3$/-(%'(% 0$*(,6% ;=.,'% &6.$)61$3(4%
!',&%73%3/&-%-(%1.&24&0'%5&*$3&%'&9%

!!!1#&-&%'(% )/&#6% %(<&."3%(<$% 3;5"36%
;/&2"% 1.&24'% 5&*$3&%'&% &6.$)6173%
(,(#./"2-%"28%%&%;&/&0(./"% 4&#$@2'%(%(/<''%
(,(#./"2-%(4%3%1'(2'%*"1./")62"4%(49%

I!"#$&%!#&#'%()!*+)!$,-#&.!/0%&1!&.%,2.3,4#5!61&&+74!!
*!*&1+3%&&,4&+)$1!3%&!5&$1!8&-,4&+1&!9!:&#!%(1!&&!

-1&;(&$!,<!61&&+74!2.3!%#($1+.3!$,-#&!#=.1//#-!41%"!
!"&(;1+;!3%&%1,+3!

!
>,2,4&!'(*)4&!*&/,%(*#2,4&+1&!+&!$,!!3%&!51!

8&-,4&+1&!&.%,2.374!#&#'%()!*+)!"9!>&1&)!-#$&+-!!.(?#!
,<!!"&(;1+;!3%&%1,+3!<,(!#&#!%(1!!2.3#3!

Key findings!
!! :(/>$/0'%<% .(1.1%3'.8%;$3(/%</'*%&%&,"1(/%
$>%(,(2./'2%)61%28&/<'%<%1.&.'$%%'%%!&/1&39%

!! :/$;$1&,%$>%&%%&,<$/'.80%>$/%(,(2./'>'2&.'$%%
$>%)61%.(/0'%61(19%

!! A(B(,$;0(%.% $>% !',&%73% )61% .(/0'%61%
0$*(,%(C6';;(*%3'.8%28&/<'%<%1.&.'$%19%

!! D%*'2&.'$%%$>%.8(%,&2#%$>%%(<&.'B(%'0;&2.%$>%
(,(2./'2%)61% 28&/<'%<% 1.&.'$%%$;(/&.'$%%$%%
.8(% ;&/&0(.(/1% $>% ;$3(/% C6&,'."% '%% .8(%
*'1./')6.'$%%</'*9%

!
!
!
!
!
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!
!
!
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C=>!!! 2!"#$% %!&'$% (!%)$%
"D#! )%&!**%+% )(&%+% #!&)%,+%
"$%$! %*-!)%+% %&&%+% *-!')%,+%

I&&&'()&*+&,-./-01(&(2(3)&01&+(,04/5&36&4&+3)&/2-7&4
01&+-&@,&&)&839&!!!"#$%&'!()*&+!&'*#,'-#.%/!0+&&12.!
34#&*&5%!(&6&"%*%6-!6%7#6$%$!$'6+15!*8%!*%-*-!#9!*8%!
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ANNUAL REPORT 2020 45 
!

;'
'!
#'

!"
'#

$%
!Praktyczne podejście do optymalnych strategii 

kontraktowania energii elektrycznej z hybrydowych źródeł 
energii 
A practical approach to optimal strategies of electricity 
contracting from Hybrid Power Sources 

!
/*0!"!#("$%+&'!()*++!,(-.('!/("0&!,(1&(.'!/"*2-*!0+!3(4"(5+.!
<.,,(/(0%/9%/=(%:/,(1=%!2/*(23%/9%42((02(1%5(2=0(2/,%42((02(16%"/,7%89%:8;6%<=<=6%>>7%?@ABC?@@?%
!
Kluczowe wyniki!
!! ((3D434546(5!"% #$!%&% &'()*+,%
-./0.*#,.1-% 2% ,.'#02.%3)4!"5% 3"#0!!%
2/!#0+,% !% #'0"67"4!"% !1-% 8&4'19!%
,.'#4)74#61!% *7)% 2/!#0&% 3"1-4#7#:!!%
,.3,)02)4!);%%

!! <#,"% $#*"961!"% *#% ,.'#02.%3)4!)%
&'()*+,% -./0.*#,.1-% 9)'#% =&)%!%
9"*4#%3"'% ,.3,+012.1-% 1"430)74!"%
*.%$#4#,)4.1-;%

!! >$0)1#,)4!"% *.4)5!124":#% $0#8!7&%
'#430)'3#,)4!)% %$02"*)?.% "4"0:!!% 4)%
:!"(*2!"% "4"0:!!% !% 0.4'&% /!7)4%&9@1.5% *7)%
,.3,+01+,% "4"0:!!% 2% &'()*)5!%
-./0.*#,.5!A%*7)%&2.%')4!)%*#*)3'#,.1-%
$02.1-#*+,;%%

!
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'?;=!><!==;!>;?;)>*=!

!
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*&.3+%!
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+-+./@!$-!
0&'&-12-/!

*&.3+%!4$67#%
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+-+./@!$-!
8$9+.!

+:1"&-/+!
4$67#%
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;)**+. HI!FKI<MF F!LGJ<IG KNN<IJ O!OGH<IJ
#)%)*-% HJ!MGN<KO! F!LFO<KF! JML<GL! I!LKG<IF%
!2-%+.% HF!LIH<GL! H!HNH<FG! KI<OF! F!KOF<LO%

!"#J$%!K&'()*+,!-.*/0)#1&!&!-.JI#2*/3K!J'!4-.J'/%5I!
'$'.6&&!'(')7.I#J$'1!K!KI8.%$I#2!/$&%#2!9!:*7%(!;*(0<'4!
*=!6'$'.%7&*$!%$/!&$#*<'4!=.*<!4%('4!*=!'('#7.&#&7I!&$!

#2*4'$!/%I4!
!

!
Key findings!
!! B0#$#%!4:% )% *"%10!$3!#4% #8% C./0!*% B#,"0%
D#&01"%%&%!4:% %"3% 3-"#0.%)4*%*"8!4!4:% 3-"%
8")%!/!7!3.% 8&413!#4%#4% )% %"3%#8% :"4"0)3!#4%
3"1-4#7#:!"%;%%

!! <",%)$$0#)1-%3#%3-"%&%"%#8%C./0!*%B#,"0%
D#&01"%% )%% )% =&)%!E1"430)77.% *!%$)31-"*%
$#,"0%&4!3%;%

!! F"G"7#$!4:%)%*.4)5!1% 1#430)13%$0#8!7"% 8#0%
"4"0:.% %)7"%% #4% 3-"% $#,"0% "H1-)4:"% )4*%
/)7)41!4:% 5)0'"3% 8#0% $0#*&1"0%% ,!3-%
C./0!*% B#,"0% D#&01"%A% !4% #0*"0% 3#%
:"4"0)3"%)**!3!#4)7%!41#5";%

%
;.*=&('!KI7K%.J%$&%!'$'.6&&!J!>?@!K!%$%(&J*K%$I<!

0)A%/J&'!2I8.I/*KI<9!;*K'.!6'$'.%7&*$!-.*=&('4!*=!B@C!
&$!%$%(I4'/!DI8.&/!;*K'.!C*0.#'
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Ocena zdolności przyłączenia fotowoltaiki z magazynami energii 
do sieci na podstawie metody szeregów czasowych 
Time-series PV hosting capacity assessment with storage 
deployment 

!

!
5(16(&2!(!"(#$%&'((!)#(*+(!"(#&,+(!-.*%/!0(1'(!
7!>F$>>I%"!"!#%$%&$!?#%"@")%
%

Kluczowe wyniki!
!! E&89E8E:EJ&:;&%&<=E9FE>?%K/@/;J&=EL%CE%
JFG:&/G&:;&% E8EF>&<:&A% <E-&<;G&/A;%
>&=&GF:AJ% &:&9=;;% J% >EC&<?% H;&/;% ::%
G%C?MF>%?CG;&H&>%IEEEJE<E&;-;N%%%

!! EA&C&:;&% J8HFJ?% IEEEJE<E&;-;% :&% A&-EBH%
&:&9=;;%&<&-E9F/G:&A%J%H;&/;%9EGCG;&</G&A%::%
:&%8ECHE&J;&%:E9>F%:M%O5UP5N%

!! O-9&B<&:;&%>EM<;JEB/;% ;:E&=9&/A;%H9AC&H%S!%
"% #$%&$% ''% '(% )*+#,("$%% U5-.$'/,*"0&1%
)234%5% &6(#*"0&1% "% *52%#$%% ,07*+'$(%%
6% /"6789+'$%'$%.% 6.$%''*:&$% )2*;$8$%
7%'%2(&<$%$%*+4$*2/=%

!! >4(+('$%% ")?0"/% 6($'#,(8*"('$(%
.(7(60'3"% %'%27$$% "% 23@'%<% 8$&64$%A%
)*<%.'*:&$% $% "% 23@'0&1% 8*5(8$6(&<(&1% '(%
<(5*:B% %'%27$$% %8%5,20&6'%<% $% .*@8$"*:&$%
$',%72(&<$%;*,*"*8,($5$=%

%

%

%
A;B<=;'48?<!:;8>!"!#4$!#%:&-'!(#:)!:&)**-'!+*!-$!-,-!.!!!

(#:)!$!-%*-'!+&!-"#*).!#%/&!0%#1!"!2-*-%/:'!!!
3!45/(0"-!#1!/:6!7-!+$"8-.!/*4!%-/:6!7-!+2%--*.!"#/4!
7/%!/6!#*,!/*4!*#%(/"!&-4!9:!0%#48:6!#*!$/,-4!#*!

(-/,8%-4!,#"/%!!%%/4!/*:-;!!

Key findings!
!! C2*)*#$'7%(%72%%+0%(87*2$,1.%,*%+%,%2.$'%%
,1%% *),$.(8% 8*&(,$*'% *;% 4(,,%20% %'%270%
#,*2(7%%DEFGGH%$'%,1%%.*+%8%*;%I!%72$+%"$,1%
1$71%C!%)%'%,2(,$*'=%

!! FJ(.$'(,$*'%*;% ,1%%+$#,2$4/,%+%C!% #0#,%.%
$.)(&,%*'%K*8,(7%%L/(8$,0% $'%(% 8*"%K*8,(7%%
;%%+%2% $'% ,%2.#%*;% ,1%%F/2*)%('%#,('+(2+%
FM%N5UO5%

!! P%,%2.$'$'7% ,1%% )*##$4$8$,0% *;% $',%72(,$'7%
C!% $'% ,1%% I!%'%,"*25%*'% ,1%%4(#$#%*;% U5-
.$'/,%%,$.%%#%2$%#%*K%2%(%"%%5A%,(5$'7%$',*%
(&&*/',% ,1%% K(2$(4$8$,0% *;% 7%'%2(,$*'% ('+%
&*'#/.%2#%)2*;$8%#=%

!! !##%##.%',% *;% %'%270% #,*2(7%% #0#,%.%
$'#,(88(,$*'% $.)(&,%*'%C!%1*#,$'7%&()(&$,0A%
,(5$'7%$',*%(&&*/',%,1%$2%+$;;%2%',%'/.4%2A%
&()(&$,$%#%('+%8*&(,$*'#=%

!
!

9#%<=*/*!-!&4#"*#>:!!0%&)'?:!/!1#6#=#"6/!-!!4#!,!-:!!4"/!
%<@*):A!,:-*/%!8,&)!,)(8"/:)'*):A!+&!(/2/&)*/(!!-*-%2!!!

!!$-&.!
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!
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!0=#$;($>%
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!Wymiarowanie prosumenckich, hybrydowych systemów 

energetyki odnawialnej w Polsce 
Sizing of prosumer hybrid renewable energy systems in 
Poland 

 

2"32"4'5"!""#$'6'"7!0";'!!"#$%&'(;)'&*!+,$&7)-!.!()*!/7',)-!+&01,%)'&!
A!""#$%&%'(%$)#%*'"%+)%!,-.#/0%'(%1,%#&,#+%2%3#,)&%,-"%1,%#&,#+4%5'"6%784%&'6%94%:;:;4%<<6%=:>?=@>%
!
Kluczowe wyniki!
!! >3)C*)*A*B3A*% 387*CCKD% BCEA3&E3A$3%
*)KCD38A#<% D*&C% FC3;#?% B% 1C4CC;*B#<%
D$5C*$AJK383&<$% )C*JLD#A&5$#<G% D$A$D3H
8$EL<!"#% $%&'(% )$*+,$%-).&/-)*0% *)*12$$% /%
/-13)4-"5% .#.6*73% &83.69/% &1-+%
7-4.#7-%$+30!"#% +#.4% )-% 8&:.6-/$*%
7*6&:#%;<=>%%

!! <&19/)-)&% :/$*% 7*6&:#% /#+)-"+*)$-%
7&"#% ?19:*@A% ,-+30!"*% )-% 19B)#"5%
&41*.-"5% "+-.3% C+%$"+-)$-D% *)*12$$%
/81&/-:+&)*0% &1-+% 8&,1-)*0% +% .$*"$%
/%"$!23%1&43E%FG%/%.#.6*7$*%7$*.$H"+)#7A%
IG%/%.#.6*7$*%2&:+$)&/#7>%

!! J+#.4-)*% 1&+/$!+-)$-% +% :/9"5% 7*6&:%
8&19/)-)&% +% /#)$4-7$% +%81&21-73%
K&7*1<1&A%0-4&%83)463%&:)$*.$*)$->%%

!!L#4-+-)&% $.6&6)*% 19B)$"*% 8&7$H:+#%
1&"+)#7% ,$%-).*7% *)*12$$% :%-% :/9"5%
7*6&:A% /.4-+30!"% )-% )$*:&.+-"&/-)$*%
)$*+,$%-).&/-)$-%/%81+#8-:43%7*6&:#%FG>%%

!

!
IC@;0A@!!"#!$%&!$'()*!+&,-.,./.'&/0)*!123.$!

'0+/&)+&/4&!1.)0!5-($26!!!
7!!"#!&/&%0848!9.-!3'.!,-.,.82$!123*.$8!.9!,-.8:12-!

808321!84+4/;!
!
!
!

!
!
!
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Key findings!
!! M5*% -%2&1$657% N&1% &86$7-%% 81&.37*1% 5#,1$:%
.#.6*7%.$+$)2%/-.%81&8&.*:A%65-6%7$)$7$+*:%
3),-%-)"*:%*)*12#%3):*1% %-/% "&):$6$&).%&N%
65*% 1*,-6*% .#.6*7% -):% 7-O$7$+*:% 81&N$6.%
,-.*:%&)%65*%;<=%7*65&:>%

!! M/&% 7*65&:.% &N% :*6*17$)$)2% 8&/*1%
.&31"*% .$+*.% /*1*% "&78-1*:% ,-.*:% &)%
:$NN*1*)6% 6$7*%8*1$&:.%&N% "&3)6$)2% *)*12#%
$)61&:3"*:% -):% 6-4*)% N1&7% 36$%$6#% 21$:E%
FG%7&)65%#%,-%-)"*A%IG%5&31%#%,-%-)"*>%

!! P,6-$)*:% .&%36$&).% /*1*% "&78-1*:% /$65%
&36836%&N%K&7*1<1&%-.%65*%,*)"57-14>%

!! Q$2)$N$"-)6%:$NN*1*)"*.%$)%65*%-))3-%%*)*12#%
,-%-)"*% N&1%,&65%7*65&:.%/*1*%&,.*1R*:%
-):% -)% 3):*1*.6$7-6$&)% &N% *)*12#%
$7,-%-)"*%N&1%7*65&:%FG%/-.%1*8&16*:>%

%
".-('/&/42!4%.<)4!2/2-;44!'0,-.$:=.'&/2>!

4!+&,.3-+2?.'&/2>!.-&+!2/2-;44!/42+?4%&/8.'&/2>!@A!
+!:'+;%B$/42/421!2/2-;44!,.?-&/2>!+!842)4!AJ#!.-&+!.$$&/2>!

$.!842)4!ACE!!!
"!#$%&'()*$+!$,!&($-./0-!'+-!/$+*.%0-!0+0(12!'+-!
.+3'4'+/0-!0+0(12!5A6!0+0(12!*7$(8'10!A9:!'+-!0+0(12!
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Optymalne zarządzanie mocą i energią w mikrosieciach niskiego 
napięcia z wykorzystaniem algorytmów ewolucyjnych  
i magazynowania energii 
Optimum management of power and energy in low voltage  
microgrids using evolutionary algorithms and energy storage 

2!"#$%&A!'&"#(B!)"C*$C+#,!)$!-D*.B!/#0&$C!123+#A!4CB!56"!$+#76!189:8B!!
;+876&9!<&(!$468A$.!B!<&"+(#0!83!""89=&"$.!!
I0BS.0)B(/0),%!"#$%&'%"(%)'*+,$-+&'%."/*$%0%)%*$12%324,*546%7"'8%99:6%;<;<6%""8%9<=>>?6%@@8%9A9B%
%

Kluczowe wyniki!
!! P"'0%"'#&E0G#4%0%&-%#<''%G-&GQ-G-%'-% I5Q+GJ
%'#%G#%0>$&0C5$E-%'#0%"&$!,#0C>%0$-#J
,#0%0-%#0-%K+G%K0% '% &$GE'QG-%'#0%"&$J
!,#0C% G%EK#$&GK0%-%'#0%-,<$&K%0C%#E$J
,C+K4%#<$DD%

!! P"'0%-&C<'#4% 0%&-%#<''% G-&GQ-G-%'-% I5Q+G%'#%
G#% 0>$&0C5$E-%'#0% "&$!,#0C>%0$-#,#0%
0-%#0-%K+G%K0% '% &$GE'QG-%'#0% "&$!,#J
0C% G% EK#$&GK0%-%'#0% -,<$&K%0C% #E$,CJ
+K4%#<$DD%

!! E&G#"&$E--G#%'#%"&GK#5--$EK+8%$!,'+G#+%
$"%K0-,'G-+K4%K+8%E%%#0%$E#4%0'#&$0'#+'D%

!! E&#G#%%-+4-% '%-%-,'G-%CGK0#-%K+8%EK%'#7E%
$!,'+G#+%$"%K0-,'G-+K4%K+8%I-,-%"'#&E0G#J
<$% '%-&C<'#<$%"&$!,#0C%$"%K0-,'G-+K4%#J
<$DD%

!! P"%K0-,%#% "&$4##%$E-%'#% !-%#&K4%#<$%
0K0%#0C% 0-<-GK%$E-%'-% #%#&<''% E% 0'#J
+'-+8%-K0%&K!C+K4%K+8D%

!!!%'$0#'% EK%'#-4Q+#% G% "&G#"&$E--G$%K+8%
!---+% '% #'#&C%#'% "&GK0G5K+8% "&-+% !---EJ
+GK+8D%

%

!
!"#$A%&!607$*+8%)'%!1($0&!"$)1<+"#!7%!$)$0)'*!!

+%%!+0,)'$-!*&0%&$)''!7%07.+7%)'%!
!/%)&!"#$%"&'%!(!$)*%+%,%-".!/!%01$%#.!%-!"1(,%%

/&(&)!/!(#%-#$&#!)*%
%
%

Key findings!
!! F#2+3'45'67%6>%58#%>'325%8-7-<#8#75%253-59
#<:%;'7+,<-'7<%436!,#8%>638<,-5'67=%8-589
#8-5'+-,%86-#,% -7-% 436!,#8% 26,<5'67% <29
'7<%#>6,<5'67-3:%-,<63'588?@%

!! F#2+3'45'67% 6>% 58#% 2#+67-% 8-7-<#8#75%
253-5#<:% ;'7+,<-'7<% 436!,#8% >638<,-5'67=%
8-58#8-5'+-,%86-#,%-7-%436!,#8%26,<5'67%
<2'7<%#>6,<5'67-3:%-,<63'588?@%

!! A-33:'7<% 6<5% 2-84,#% 645'8'B-5'67% +-,+<,-9
5'672%'7%5#25%8'+36<3'-@%

!! E3#2#75-5'67% -7-% -7-,:2'2% 6>% 58#% 3#2<,52%
6!5-'7#-% >368% 645'8'B-5'67% +-,+<,-5'672%
;>63% 58#% >'325%-7-% 58#% 2#+67-%645'8'B-5'67%
436!,#8?@%

!! P45'8-,%-#2'<7%6>%-%!-55#3:%#7#3<:%2563-<#%
2:25#8%>63%-'253'!<5'67%<3'-2@%

!! A67+,<2'672% 3#2<,5'7<% >368% +-33'#-% 6<5%
25<-'#2% -7-% -'3#+5'672% 6>% ><5<3#% 2+'#75'>'+%
3#2#-3+8#2@%

%

%
00%)A$)&!&$*&1<$-!A'.01*'$"'!)'*.'$)1!)%6'*"'%!!

61+%$)%-."$-!16&+A%%'7%"-'!
/!1%0&!1(!&#$!&$*&!%1<!21%&%)$!A'"01)0'+3!')!<#'"#!!

16&'A'7%&'1)!<%*!"%00'$+!1,&



ANNUAL REPORT 2020 49 
!

;'
>!
#>

!"
'#

$%
!Poprawa stabilności systemu elektroenergetycznego przy 

wielofazowych zwarciach i uszkodzeniach wyłącznika 
Improvement of power system transient stability in the 
event of multi-phase faults and circuit breaker failures 

 

!"2#+$%+&!'()*'+!,*-!.*/0(#$'-+!.*%+1$2!!'#*&$'-+!.*&/--!,*-1$2+#$'-!
I)))%!/B&CB!"#$%&%$%%'$()*%+,&")-&.%/$01%23.%"$1%2.%45,%6767.%881%6966:6927%
!
Kluczowe wyniki!
>-D@;"*)E-% *D<=>*7-%)*% 7G2!% ?G@G:G@-(%
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D=>-=H% <=-,E%)GF"E% ?>B*0F"EG@*0E% @C@!"B*)E-%
D-<D-:G@*E% %GD-%)*% %D,% G,<B->G@*% -@->E*%
<C<=*7G@*G%!,C%D)ED)!(% =-DE"5%DG)<*D@*)"0E%
@E*%D% G?*>-=G>;@% <E*"E% ?>B*<C@G@*0% @:>-A-%
>GB7-E=*% -D=G7-=CDE% ?>B*"E@-@->C0)*G%%
L%->=CDD%*%B-?>G?G)G@-)G%7G:CNED-"0H%%G2EDE%
%GD-%)*0% >*B*>@C% @C@!"B)EDG@*0% @% "*%D%
?G?>-@C% <=-,E%)GF"E% ?>B*0F"EG@*0% D!=G@*0%%
@%?>BC?-:DD%,%E<DE"5%B@->(%@E*%GN-BG@C"5G%%
L% B7G:CNEDG@-)*0% %G2E"*% B-<=G<G@-)G% :@-%
%E"B)EDE% "B-<D% G:7E*>B-0!"*% B@@GDH% "B-<G@!%
H7->2E)*<%,*B?E*"B*E<=@-IG%P%-%,%E<DE"5%B@->(%
=>;0N-BG@C"5%H)E*,*B?E*"B)C"5%:%-%<=-,E%)GF"EI%
@C,E*>-)-% 0*<=% D>;=<B-% B@@GD-E% B-F% :%-%
?GBG<=-@C"5%B@->(%B@@GD-%:@DA<B-G%L%<=-"0-"5%
?;@=G>-J@C@!"B)EDG@C"5% B-?>G?G)G@-)-%
%G2ED-%7GA*%,C(%@CDG>BC<=C@-)-%:G%<D>;"*)E-%
<D7->C"B)*2G% "B-<D% %ED@E:-"0E% B@->"E-E% "G%
?G?>-@E-% <=-,E%)GF(G% P%-% <=-"0E% B% :@G7-% %D,%
=>B*7-% <BC)-7E% B,EG>"BC7E% B-?>G?G)G@-)-%
%G2ED-% 7GA*% ,C(% @CDG>BC<=C@-)-% :G%
?>BC<?E*<B*)E-% G=@->"E*% @C@!"B)ED-%
<?>BH2@G@*2GG%

!
Key findings!
KL=>*7*% "G)=E)2*)"E*<% "-)% "-D<*% M*>C% <*M*>*%
"G)<*ND*)"*<%<D"5%-<%:-7-2*%GN%?G@*>%<C<=*7%
*%*7*)=<E% %G<<% GN% ?G@*>% <C<=*7% =>-)<E*)=%
<=-,E%E=CE% "-<"-:*% =>E??E)2E% %G"-%% G>% ->*-%
,%-"DGD=<G%:)%G>:*>%=G%-MGE:%<D"5%"G)<*ND*)"*<%
7-)C%=>-)<7E<<EG)%<C<=*7%G?*>-=G><%-):%?G@*>%
D=E%E=E*<% E7?%*7*)=%M->EGD<%*M*)=J,-<*:%"G)=>G%%
-):%?>G=*"=EG)% <"5*7*<G% *5E<%?-?*>%:*-%<%@E=5%
-%)*@%*M*)=J,-<*:% %G2E"%GN% =5*%,>*-D*>% N-E%D>*%
?>G=*"=EG)% :*<E2)*:% @E=5% =5*% -E7% =G% E7?>GM*%
?G@*>%<C<=*7%=>-)<E*)=%<=-,E%E=CG%%
!%7G:ENE*:%%G2E"%GN%=5*%:D-%J=E7*>%O?P%5-<%,**)%
?>G?G<*:%D<E)2%=5*%N-D%=%:E<=-)"*%-<%-%">E=*>EG)%
=G% "5GG<*% ,*=@**)% -% %G)2% G>% <5G>=% <-N*=C%
7->2E)G%?G>%<D,<=-=EG)<%@E=5%=5*%,>*-D*>J-):J-J
5-%N%"G)NE2D>-=EG)%=5*%,>*-D*>%N-E%D>*%?>G=*"=EG)%
@E=5%=5*%?>G?G<*:% %G2E"%"-)%,*%D<*:%=G%>*:D"*%
=5*%=G=-%%"%*->E)2%=E7*G%?G>%<D,<=-=EG)<%@E=5%=5*%
:D-%% HG>% =>E?%*I% ,D<,-><% "G)NE2D>-=EG)% =5*%
,>*-D*>% N-E%D>*% ?>G=*"=EG)% @E=5% =5*% ?>G?G<*:%
%G2E"% "-)% ,*% D<*:% =G% NG>"*% -% >-?E:% ,D<,-><%
<?%E==E)2G%
%
%
!

!

!
J4E5DE!<E!6<E56B<7E?8!9#:7;E!4#<<2=<B:#!D7>B5E!CC3!?:<67B!CCD!@!<BDB;?=E!AB6;#<6B<7E!<CDF?6<7;EM!CC!!"!#$#%&'%&'!'(')##!
(*+,%-$#.'M!/01!"!-(')%#2!(#2345'-4(2M!RF67!"!8292.94)!:),8;!'(')##!(*+,%-$#.'M!RE'!"!<9*.!:4/4%$#%-*!(*+,%-$#.'!-(')9*!

:)-*!-'+,%-4$*/!(*+,%-$#.;M!EH"=S!"!:)-2.'>$#.!4832?+4@%#4(*M!TE!"!9#/2)*A!
B!CD2$9"E'<28!34?#%!45!912!8;'3"9#/2)!670!F(12)2!67G!"!E)2'.2)!5'#3;)2!8292%9#4$M!67!!"!E)2'.2)!5'#3;)2!#$#9#'9#4$M!!

/01!"!/;39#":1'<2!5';39M!RF67!"!E)2'.2)!5'#3;)2!%;))2$9!8292%94)M!RE'!"!E)2'.2)!';H#3#')*!%4$9'%9!%34<28!(12$!E)2'.2)!#<!
%34<28M!EH"=S!"!8#<9'$%2!)23'*M!TE!I!9#/2)<A
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Wielowariantowe prognozy średnioterminowe rozwoju 
elektromobilności w Polsce i jego wpływ na zapotrzebowanie na 
energię elektryczną w systemie elektroenergetycznym 
Comprehensive forecast of electromobility mid-term 
development in Poland and its impacts on power system demand 

>345!!>&+63+44'&7!333&849!?3:9;54'&7!;;%454653!8+53'7!+33:&6!0+3;67!+&:<3!!>&5'3397!
+365849!>+%543:9;'!
O#))),'&%.>%,%)%E.)'4%%!+&-);E%.>%Q+')&+)#%M)+%&'+&)%Q+')&+)4,%7.)#%HF,%F;F;,%<.#%G,%66#%H7W!"#$%
%

Kluczowe wyniki 
!!%&'()*+,&+-.)*'% /,)0-)B1% (&2B31%
/)4+B56*%'('7.,12B-128%*%9)(%2'%)5% ,)7<%
:;<=% 5)% :;:>% B% <*B0(?5-&'-&'@% ,6A-128%
2B1--&76*%&%@'.)5B%

!!%/C1*% '('7.,)@)3&(-)D2&% -+% ,)2B-'%
B+/).,B'3)*+-&'% -+% '-',0&?% '('7.,12B-E%%
*%9)(%2'%)5%,)7<%:;<=%5)%:;:>B%

!!%/C1*% '('7.,)@)3&(-)D2&% -+% 5)3)*'%
/,)F&('% B+/).,B'3)*+-&+% -+% '-',0&?%
'('7.,12B-E%)5% ,)7<%:;<=%5)%:;:>G%*% .1@%
/,)0-)B1% 7%B.+C.6*% /,)F&(&% 5)3)*128% 5(+%
5-&% 28+,+7.',1%.12B-128% )5% ,)7<% :;<=% 5)%
:;:>B%

%
%
%

%
JE=>?>!0K9F=9@!7/7?9=>6%/!G>7@,E!:#!=!69GA7%!B@EA?/=%!LG!

"%69C/">!
!F!1%ABG6A!99!99K%7/A6A!99!6D%!696/G!=B",%K!99!:#!>=!69G/=C!

9,6/>=%C!,E!LG!"%6D9CA!
!
!
!
!

Key findings 
!!H<(.&I+,&+.'% F),'2+%.%% )F% .8'% -<@3',% )F%
'('2.,&2% I'8&2('%% &-% 9)(+-5% F,)@% :;<=%
.8,)<08%:;:>G% .+7&-0% &-.)%+22)<-.%I+,&)<%%
F+2.),%%+-5%@'.8)5%B%

!! JFF'2.% )F% 'K@)3&(&.1% )-% +--<+(% '('2.,&2%
'-',01%5'@+-5%&-%9)(+-5%&-%:;<=K:;:>B%

!! JFF'2.% )F% 'K@)3&(&.1% )-% 5+&(1% /,)F&('%% )F%
'('2.,&2% '-',01% 5'@+-5% &-% :;<=K:;:>%
&-2(<5&-0%F),'2+%.%%8+/'%%)F%5+&(1%/,)F&('%%)F%
28+,+2.',&%.&2%5+1%%&-%:;<=K:;:>B%
%
%
%
%
%

%
6K99>G%!C9,9=%F9!@/096K@%,9=/=>/!=/!%=%KF>)!

%G%?6KE7@=E!CG/!C=>/!7D/K/?6%KEA6E7@=%F9!@>"9=%F9!>!
G%6=>%F9!@!9K/@!,%@!%G%?6K9"9,>G=9>7>!CG/!=/K>/=6B!

906E">A6E7@=%F9!G>7@,E!:#!=!K9?B!MGMH!!
F!>/>GE!%G%76K>7!%=%KFE!C%"/=C!0K99>G%A!99K!6D%!

7D/K/76%K>A6>7!=>=6%K!/=C!AB""%K!C/EA!=>6D!/=C!=>6D9B6!
%E"9,>G>6E!99K!6D%!906>">A6>7!7/K>/=6!99!6D%!=B",%K!99!:#A!

>=!MGMH!

!
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!Efektywne podejście do rozproszonego optymalnego 

sterowania pracą wiejskich mikrosieci niskiego napięcia 
Effective approach to distributed optimal operation 
control in rural low voltage microgrids 
!

+7"0-&,!!"#$%&'!"(%)$!*#+&,$'!-,$./!0#$.,12('!3#4#5!"#$%&'!0(16#5!"%5,12('!
782#9.!3%2(12(!
O.'''"-%%"(%"='%9"'-&=%!2/5'5,%"(%12-'%2'&:3'2=%-2/'%12-'%2'&.%""'1%F!"%#$#$"%%%&%''()'*!
!
Kluczowe wyniki!
!! +,-L-./0L18/1.-% C234CL?5% CL-6% 7L?20/%
1C81% 4% 090L>44% 030./L18690:% 6%1-/18,%;<=%%
5%C386-L-8,%540:8.48,>%

!! ;@48% LC65-?-90>C% @LC3301@% C@/11-346-A
81:90>C%B/C86940%6%D@9.8:-14%.L1/0L4-39114E>%

!! ;@48% @LC@C9C5-90>C% -3>CL1/1@% 8/0LCA
5-94-%LC6@LC86C90>C%14.LC84084C>

!! F809-L4@860% 6-8,C5-94-% 818/01@%
8/0LC5-94-%14.LC84084C%5%@L61@-2.@%3L-.@%
.C1@94.-8:4>%

!! GL60@LC5-260940%@L61./-2C518,%C334860H%
C@/11-346-81:918,%5%/08/C50:%14.LC84084>%

!! GL0609/-8:-% 4%-9-346-%@618.-918,%5194.?5%
C334860H% C@/11-346-81:918,% B6% @?18401%
-3>CL1/1@%C@-L/0>C%9-% 3C>480% 8/0LC5-94-%
LC6@LC86C90>CEI% /C86940% 6% 5194.-14%
@C/540L26-:C8114% 8/-3439CBJ% /0>C%
-3>CL1/1@>%

!!K94C8.4% 5194.-:C80% 6% @L60@LC5-26C918,%
3-2-H% 4% .40L@9.4% @L6186/18,% @L-8%
3-2-58618,>%
%
%

!
@3%2A&)$!$&:$!=&+!A353!:3&*3!)3:53&2!!)%43!"3#!

$%&'(2#)*"()!%$+,A#'3-#")3!
.!/#0+!%1!+5(!+(2+!'%3!4%'+#2(!A3"0%203&5!3)!353"5!

%$+3A3-#+3%)!3#2!"#003(&!%6+!!
!
!

!
Key findings!
!! +,-L-8/0L48/488% CD% @C50L% 3C-28% -92%
>090L-/4C9%CD%0308/L484/1% DLC1%81-33%L=F% 49%
L@L-3%-L0-8>%

!! M088L4@/4C9%CD%/,0%8C98420L02%C@/4146-/4C9%
@LC3301%B4983@249>%8L4/0L4-3%D@98/4C98E>%

!! M088L4@/4C9% CD% @LC@C802% 148LC>L42%
248/L43@/02%8C9/LC3%3C>48%-3>CL4/,1>%

!! F809-L4C8% CD% 30,-N4CL% CD% /,0% 148LC>L42%
8C9/LC3% 818/01% 49% 8-80% CD% /,0%
8C11@948-/4C9%3C88>%

!! +-LL149>% C@/% 8-1@30% C@/4146-/4C9%
8-38@3-/4C98%49%/08/%148LC>L42>%

!! GL0809/-/4C9% -92% -9-31848% CD% /,0% L08@3/8%
C3/-4902% DLC1 C@/4146-/4C9% 8-38@3-/4C98%
B54/,% /,0% @80% CD% -3>CL4/,1% CD% 248/L43@/02%
8C9/LC3%3C>48EI%4983@249>%/,0%L08@3/8%@LCN49>%
/,0%8/-3434/1%CD%/,0%-3>CL4/,1>%

!! +C983@84C98% L08@3/49>% DLC1% 8-LL402% C@/%
8/@2408% -92% 24L08/4C98% CD% D@/@L0% 88409/4D48%
L080-L8,08>%
%
%

%
/%073)#)3(!3,)3873!%9'3"-(:!%$+,A#'3-#",)),"5!!

3!A380%23("3!+(2+%3()!&'#!&37"5!16)8")3!80,+(03#'),"5!!
%0#-!&37"5!+0,973!$0#",!

.!;%A$#032%)!%1!+5(!0(26'+2!%1!%$+3A3-#+3%)!"#'"6'#+3%)2!
1%0!+5(!+(2+!A3"0%203&!1%0!+3%!"03+(03#'!16)"+3%)2!#)&!+3%!

%$(0#+3%)!A%&(2!
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Dynamiczne projektowanie iluminacji obiektów architektonicz-
nych metodą projekcji rozkładu luminancji 
Luminance distribution projection method in dynamic floodlight 
design for architectural features 

!
!
!"#"$!%&'()*+,)!
!!"#$%"&#'%&'%(#')"*!+"&#',%-#./%001,%2#34$54*%6767,%078897%
%

Kluczowe wyniki!
!! 9/)$):;+9-% $)<!"% #!$%&'% ()%"!*$%+,-.,%
./0#.-,1".%%2.!*$3+%,)14.$!*$%-.15-'146%

!!7!$%&,% %(.!),% 8.9% -,% ()%"!*1".% )%5*:,&0%
/0#.-,-1".%-,%)5!15'+.8$'#%%2.!*1.!6%

!! ;%5+.<5,-.!% #,% -,% 1!/0% 8*)31!-.!% 15,80%
()%"!*$%+,-.,%./0#.-,1".6%

!!7!$%&,%#%=!%2'>%0='$,%",*%%8$,:,%./0#.-,?
1",%%2.!*$0%,)14.$!*$%-.15-!@%6%
%

!
H:5<!!"#$%$&'!!()*+*,)*!-'-./01!&'2&)/.#*,)*!!

)!0$!'3)%$&*,)*!4$(%+*!5&!#10),*,67)!!
,*!4(/6('&)-.'0!$")/%6)/!

8!9#$6%!*44*'!$3!-'-./0!$:/4*.)$,!3$4!!)-:#*'),;!!
*,!!0$!)3'),;!#10),*,6/!!)-.4)"1.)$,-!$,!4/*#!$"7/6.!

!

%
%

<!'.$4!"4'+!3$.$0/.4'6(,'6=>!*?@!1%+*!!%*4./(7*A-%)>!!
"?@!1%+*!!")/;1,$&'!

8!B10),$1-!C,./,-).'!D)-.4)"1.)$,!<!).$4>!*?@!E*4./-)*,!
E$$4!),*./!F'-./0>!"?@!G$#*4!E$$4!),*./!F'-./0!

!

Key findings!
!! !% -!+% &!8.@-.-@%#!$4%&% %A% A/%%&/.@4$.-@%
,)14.$!1$0),/%%2"!1$8%.8%()%(%8!&6%

!! B4!%#!$4%&% .8%2,8!&%%-% /0#.-,-1!%&.8$).?
20$.%-%()%"!1$.-@%%-$%%,%)!,/%%2"!1$6%

!! B4!% 8%/0$.%-% .8% .-$!-&!&% $%% 84%)$!-%%
$4!%&!8.@-.-@%$.#!%A%)%/.@4$.-@%1%-1!($86%

!! B4!%(!)#,-!-$% A/%%&/.@4$.-@%%A% $4!% ,)14.?
$!1$0),/%%2"!1$%.8%)!(/,1!&%2'%$4!%#!$4%&6%

%
%

F.*,$&)-%$ :$0)*4$&/!!$!*,*#)(' 0/.$!' :4$7/%67)
4$(%+*!1!#10),*,67)!&':$-*H$,/!&!:4$7/%.$4!!

01#.)0/!)*#,'!G>!0*.4'6$&'!0)/4,)%!#10),*,67)!BIJ>!
%$0:1./4!GE!$4*(!0*%)/.K!I!

8!I/*-14),;!-.*,!!3$4!#10),*,6/!!)-.4)"1.)$,!:4$7/6.)$,!
0/.=$!!/L1)::/!!&).=!01#.)0/!)*!:4$7/6.$4!G>!!

BIJ!C0*;),;!B10),*,6/!I/*-14),;!D/M)6/>!6$0:1./4!GE>!
*,!!0$6%N1:!I!

%
O0)/4($,'!(*!:$0$6P!0*.4'6$&/;$!0)/4,)%*!4$(%+*!!

#10),*,67)!,*!0*%)/6)/!$")/%.1!
8!B10),*,6/!!)-.4)"1.)$,!0/*-14/!!&).=!BIJ!C0*;),;!

B10),*,6/!I/*-14),;!D/M)6/!$,!0$6%N1:!
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!Oświetlenie sufitu i ścian, sprawność pomieszczenia i moc  

w oświetleniu wnętrz 
Ceiling and wall illumination, utilance and power  
in interior lighting 

!

,--./!,/*8'-0!#-80*!!"#-+$#-%'-&!'()2-*(!+,-,.#/%'(!
CZD"#$D%&%'()*%!"#!$%&%'('(&%)*))%
!
Kluczowe wyniki!
!! +,!"#$%&%%'()(*+,)-%%./"+,!+&"%/+% "%*%#%
)%$/"0$(1% 2!(% %./"+,!+&"(% %34!&+3%%
/&5,)$6%

!! 7#+&"%&%% /'8-/% #9()(:,+)-;,-:% '%*"+;$<
#$+&"(=% %')(/% "% "#9% )%$*"+;$#$+&"(% &(% '(<
)(*+,)-% %./"+,!+&"%/+% "% *%#% )%$/"0$(1%
%./"+,!+&"%/-#96%

!! >(')%'%&%/(&%% :!(;-?":(#@5% 2%% %#+&-%
+?+:,-/&%.#"% +&+)3+,-#$&+@% %./"+,!+&"(%
/&5,)$%%'(),0%&(%*%#-%@+2&%;,:%/+@%;:%<
)-3%/(&+@%%./"+,!+&"(6%

!
!"#$K!K%&'()*&'!"+,*-%./.-)*'!01234!56'!789)$/:!&6'%!

+;K*-<6-)*'!0=>34!)'!"+.*+,!)'<?9-)*'!+;K*-<6-)*'!%@A*<@!
0BCDB=3!!

E!2,"'/<!+A!7++,!*)5-F!01234!A+7!G'7*+@%!6*H:<*)H!/6'%%-%!
0=>34!+)!/-*6*)H!*66@,*)')/-!6-G-6!0BCDB=3!

%
!"#$K!K%&'()*&'!=I!+"7'K4!56'!789)$/:!&6'%!+;K*-<6-)*'!
0=>34!)'!"+.*+,!)'<?9-)*'!+;K*-<6-)*'!;/*')!0B!DB=3!

E!2,"'/<!+A!6@,*)'*7-!=I!*)5-F4!A+7!G'7*+@%!6*H:<*)H!/6'%%-%!
0=>34!+)!K'66!*66@,*)')/-!6-G-6!0B!DB=3!

!

!
Key findings!
!! $"39,"&3%'()(*+,+);%(&2%'%/+)%%?%3+&+)(!%
!"39,"&3% ;%!A,"%&;% "&% "&,+)"%);% /+)+% #(!#A<
!(,+26%

!! B*'(#,%%?%)%%*%#9()(#,+)";,"#;=%!A*"&(")+;=%
(&2% ,9+")% !(-%A,;% %&% !"39,"&3% '()(*+,+);%
(&2%'%/+)%%?%;%!A,"%&;%/(;%(;;+;;+26%

!! C!(;;"?"#(,"%&%?%)%,9+%(;;+;;*+&,%%?%"&,+)"%)%
!"39,"&3%+&+)3-%+??"#"+&#-%D(;+2%%&%&%)*(!<
";+2%'%/+)%2+&;",-%/(;%')%'%;+26%

%
%

%
!"#$K!K%&'()*&'!"+,*-%./.-)*'!01234!56'!789)$/:!&6'%!
+;K*-<6-)*'!0=>34!)'!"+.*+,!%"7'K)+;/*!K)?<7.'!0JK3!!
E!2,"'/<!+A!7++,!*)5-F!01234!A+7!G'7*+@%!6*H:<*)H!/6'%%-%!

0=>34!+)!@<*6')/-!6-G-6!0JK3!
!

-=,!"#$%%&$'(%)%&**#+#'$+)%,-.//% 01%
!2%3!'%45/"%'$'(%)%'**#+#'$"%
62%7'()%'$'(%)%'**#+#'$"
,2%&$'(%)%'**#+#'$"%
82%9$"'(4':#."'%'$'(%)%'**#+#'$"%
&2%;5<%'$'(%)%'**#+#'$"%
=2%7'()%-5<%'$'(%)%'**#+#'$"%
>2%3!'%-'./"%'$'(%)%'**#+#'$"%

?@AB%
C@ABDEAB
CEABDFAB%
CFABDGAB%
CGABDHAB%
CHABDIAB%
CIAB%

!
L6'%$A*&'/M'!5+!+/-)$!-A-&<$K)+;/*!-)-7H-<$/.)-M!!

+;K*-<6-)*'!K)?<7.!+"'7<'!)'!,+/$!%&+7$H+K')-M!,+/$!
+;K*-<6-)*'!0N=3!!

E!C6'%%*A*/'<*+)!A+7!<:-!'%%-%%,-)<!+A!*)<-7*+7!6*H:<*)H!
-)-7H$!-AA*/*-)/$!O'%-5!+)!)+7,'6*%-5!"+K-7!5-)%*<$!0N=3

!

!,-.!/-0-! !12345!67-89! !:;72-<<!67-8
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Inteligentna identyfikacja kształtu i położenia obiektów na 
potrzeby dynamicznego kształtowania luminancyjnego w 
oświetleniu obiektów oraz projectionmappingu 
Intelligent object shape and position identification for needs of 
dynamic luminance shaping in object floodlighting and projection 
mapping 

!"#$%&'$(!!)*+',%-'.!/$01$2"($!!*#$%3"-!
J./0E>/1%'2'2#%*3&'34#%!""#%
%

Kluczowe wyniki!
!! $%&'&(.)% *+,-..+/0.% .12+34156&(.&%
%)4*&32)3+.104% 5156)*7.% .')(61A.2&08.%
'+%'1(&*.04()9+%+/..)6-&(.&%.%*&:+.&(.&%
3;04+*104%+%.)267.<%

!! !(&-.4&% 04&57.% :+%+3;% .% :34)6.&34&(.&%
'&(104%:+04+'4=0104%4%2&*)3%>?@AB<%

!! !(&-.41%04&57.% .')(61A.2&08.C%.12+(1.&(.&%
:34)2546&D0)E% :)35:)261..04(104% +3&4%
:34)2546&D0)E% FB6+GB% .% +'(.)5.)(.;% '+%
3;04+*)8% :+..)3404(.% :D&52.)8% +3&4%
:3+56+:&'D+/0.)(()8<%

!! !(&-.4&% 04&57.% '-&% +%3&47.% 54&3104% +3&4%
2+-+3+.104% .% +'(.)5.)(.;% '+%
3+4'4.)-04+/0.% 3)8)563+.&(104% +3&4%
:34)6.&34&(104%+%3&47.<%
%

!

Key findings!
!! H+% )I&*.()% 64)% :+55.%.-.61% +A% ;5.(9%
*&32)3-)55% .')(6.A.0&6.+(% 5156)*5% A+3%
'1(&*.0% -.946.(9% &('% :3+8)06.+(%*&::.(9%
+A%*+J.(9%+%8)065<%

!! !(&-15.5% +A% '&6&% 3)9.563&6.+(% &('%
:3+0)55.(9%6.*)5%A3+*%>?@AB%0&*)3&5<%

!! !(&-15.5% +A% .')(6.A.0&6.+(% 6.*)5C%
:)35:)06.J)% &('% FB6+GB% 63&(5A+3*&6.+(5%
6.*)5% .(% 3)-&6.+(% 6+%&%:-&(&3%&('%0;%+.'&-%
*+J.(9%5;3A&0)<%

!! H.*)% &(&-15.5% A+3% 93)150&-)% &('% 0+-+;3%
.*&9)5% .(% 3)-&6.+(% 6+% 64)% 3)5+-;6.+(% +A%
3)9.56)3)'%&('%:3+0)55)'%.*&9)5<%
%
%

%
?/&!"#$!%&'()!*+$,#$-."(!%&/-(0"-(!1$!&2"3/454!/6#(0"#(!

%&/*+/%$)7/8"#(1154!/&$'!0$&+"(!%$%#(&2!9S!
:!;#"+2&(*!*3/,#1;!%&/-("+#/1*!/1!$!4/<#1;!6/=!$1)!*3((+!/>!9S!

%$%(&!

?07$)!*5*+(4!/&$'!,*%@A1(!%/A(!,#)'(1#$!0$4(&5!(!%&/-(0+/&$!
:B5*+(4!A$5/2+!$1)!+3(!"/44/1!>#(A)!/>!"$4(&$!$1)!%&/-("+/&!<#(,!

!
!

C50&(*5!%&'()*+$,#$-."(!'$A(D1/8E!"'$*@,!%&'(0*'+$7"(F!%(&*%(0+5,#"'1(;/!/&$'!GH+/IH!,!'$A(D1/8"#!/)!&/')'#(A"'/8"#!%&/-(0+/&$!
:!J&$%3*!*3/,#1;!)(%(1)(1"(!/>!%(&*%("+#<(!+&$1*>/&4$+#/1!+#4(!$1)!GHK+/KIH!+&$1*>/&4$+#/1!+#4(!)(%(1)#1;!/1!%&/-("+/&!&(*/A2+#/1
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!“Iluminacja warstwowa” – trzecia metoda iluminacji 

The “layered method” – a third method of floodlighting 
 

 

 

045/1+/2!5(3(*:!%44564145!!2(475!"#$!
K%).#%')%Q"-"%$-.%5%6"-.'#'#)*,%-#'/%78%!"#$%%&%&$%''(%)*+,)"-%
%
Kluczowe wyniki!
!! ./0191!"#$%&'()*'% +(,#% '-#.*,#% /"'/'0
()*#% 1#"'+%% ,231,*).4,5% 1#"'+6% &)2#0
('(6% '$)&% 1#"'+7% 83*!"'(6% 8'+%
(&927+#1% ,2':.,'(%1;% 4)!':.,'(%1% '$)&%
&)/)+%,231,*).4,<%

!! ='!>)+*,#% '8,/)*'% .?)$)!"#$%/"%!7%
@'"'1#"$%.&*6% 2,*,'(#9'% /8$&7"3%
':(,#"2#*,'(#9'% $'=% ,%'!$#:2'*'%1'A2,(#%
8$'-2#1%% /%132).4,% #@#!"B(% ':(,#"2#0
*,'(%.?%+2)%"#9'%"%83%/8$&7"3<%

!! C)'-/#$('()*'%1'A2,(':D%(%'+$7-*,#*,)%
*'(#4% 1#"'+%% ,231,*).4,% E% 1#"'+7%
()$/"('(6;% !"B$6% +'!>)+*,#% /.?)0
$)!"#$%&'()*'% (% '+*,#/,#*,3% +'% $&#0
.&%(,/"%.?% ,% /%132).%4*%.?% 8$&%!>)+B(%
(,&3)2*%.?% ,% '!$#:2'*'% 1'A2,(':.,% 4#/"%
/"'/'()*,)<%

!
!"#$%&$!'(%)*!+,--$(.-/!.%!'&%"#:#*0.--!'12"$2'%4&-/3!

4$51%!24'2,-%4%!(-.-2,-/!2'1%,--!678!9!C:-!":%'-!2;!%!
(-<:$!"'2$!-.!$:-!'-1'-.4-:=(%1!'(%.-3!,:-::!-"!1-(%$-4!$2!

$:-!678!(-.-!(=)-.%-1-!
%

%
Key findings!
!! F('% .3$$#*"2%% 3/#+% 1#"?'+/%%
'@% @2''+2,9?",*9% ?)G#% -##*% .?)$)."#$,&#+%
H"?#% 82)**#$% 1#"?'+% )*+% "?#% )..#*"%
1#"?'+I% ,*% "#$1/% '@% J3)*","%;% J3)2,"%%%
)*+%8$,*.,82#/%'@%@2''+2,9?",*9<%

!! F?#% 8?'"'1#"$,.% @#)"3$#/% '@% 2,*#)$% $'=%
2,9?",*9% #J3,81#*"% (#$#% "?'$'39?2%%
+#/.$,-#+% )*+% 8'//,-2#% 8$'-2#1/%%
'@% /,132)",*9% "?#% 2,9?",*9% #@@#."/% '@% "?,/%
"%8#%'@%#J3,81#*"%(#$#%,+#*",@,#+<%

!! F?#% 8'//,-,2,"%% '@% +,/",*93,/?,*9% )% *#(%
1#"?'+% '@% @2''+2,9?",*9% ()/% '-/#$G#+%%
E% )% 2)%#$#+%1#"?'+;%(?,.?%()/% 8$#.,/#2%%
.?)$)."#$,&#+% ,*% $#2)",'*% "'% $#)2%
)*+% /,132)",'*% G,/3)2% #K)182#/%%
)*+%"?#%8'//,-,2,",#/%'@%3/,*9<%
%

%
%

%
>5?.-!)-$24*!"*)=(%:/-!12#4&%4=!(=)-.%.:/-!'(%)*!

+,--$(.-/!(-.-2,-/!2'1%,*!678!.%!'&%"#:#*0.--!15,.2(-<&-/!
9!C:- 4-;;-1-.$!)-$:24"!2;!"-)=(%$-2.!2;!(=)-.%.:-!
4-"$1-@=$-2.!2;!%!(-<:$!"'2$!2;!%.!678!(-.-!(=)-.%-1-!!

2.!%!'%1%((-(!'(%.-!

!
C1#*!15?.-!)-$24*!-(=)-.%:/-!2@"-1,2,%.-!#!$-<2!"%)-<2!4--1=.4=A!B%C!)-$24%!#%(-,2,%3!B@C!)-$24%!'=.4$2,%3!

!B:C!)-$24%!,%1"$,2,%!9!C:-!$:1--!4-;;-1-.$!)-$:24"!2;!;(224(-<:$-.<!2@"-1D-4!;12)!$:-!"%)-!D--,'2-.$A!!
B%C!$:-!'(%.%1!)-$:243!B@C!$:-!%::-.$!)-$:243!B:C!$:-!(%*-1-4!)-$:24
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Optymalizacja harmonicznych DC-link trakcyjnego układu 
napędowego za pomocą algorytmu PSO 
PSO-based optimization of DC-link current harmonics in traction 
VSI for an electric vehicle 

!
!

%&'(63!)*+(<+,:!-6.*'!/012<6,:!%6'.34&5!6+5&32.53,6:!"2&7!)<+48-!
L222%M*3453678945%94%L4!!57*83.%2.:67*94865;%N9.'%:;;%<<<<;%=='%>>?;!"#$"%
%

Kluczowe wyniki!
!! %&'(')4*% 4% +,-.4*/(0*)4*% =,134.,234%
0'4-,4,.')4'% '35,/6-=7% (8)% (,%
,+-6='340'394%:'/=,)430)63:%+/;(7%.%<=>
34)?7%-/'?369)*5,%7?@'(7%)'+A(,.*5,B%

!! %'4-,4,.')4*%4+3,-7%:'/=,)430)63:%+/;(7%
(,% ')'34-630)*5,% .60)'30*)4'% :'/=,>
)430)63:%+/;(7%.%<=>34)?7B%

!! )+-6='340'39'% C7)?394% 4-*/79;3*9%
-/')064-,/'=4% C'3,.)4?'% -/'?369)*5,% .%
3*37% (,+'4,.')4'% .4(='% :'/=,)430)63:%
5*)*/,.')63:%+/0*0%)'+A(%(,%34=4-M.B%

!!D6?'0')4*% 4?7-*30),234% +/,+,),.')*9%
=*-,(6% .% ,5/')430')47% .'/-,234%
:'/=,)430)63:% +/;(M.% 5*)*/,.')63:%
+/0*0% 7?@'(6% )'+A(,.*% .% +'4='3:%
30A4-,-34.,234E%5(04*%,&,.4;079;%34=4-6B%

%
%
%
%

!
L!E)2!A%0)2.!F#.4FA!$0EE6!F!HC=>!.?6!G@#!
#%2+222F%.!%!%>A204+)6!2$+4)%>!#%F4'.@A2!

!/%MA@!2$@F+06)!21!A%0)2.!F2!21!F600@.+!!.!%!HC=>!.?!
F!+A26+!+A@!62@!21!%.!2$+!)!#%+!2.!%>A20!+A)%

%

%
%

Key findings%
!! F)G*4-45'-4,)% ')(% 3,)C4/='-4,)% ,C% -:*%
+,444&434-6% ,C% 744)5% -:*% (8)% '35,/4-:=% -,%
,+-4=40*%-:*%&/'?4)5%37//*)-%:'/=,)434% 4)%
-:*%<=>34)?%,C%-:*%-/'3-4,)%(/4G*%464-*=B%%

!! !++343'-4,)% ,C% -:*% 3,)G,37-4,)% ,C% 37//*)-%
:'/=,)434% -,% -:*%')'36-43'3%(*-*/=4)'-4,)%
,C%37//*)-%:'/=,)434%4)%'%<=>34)?B%%

!! )+-4=40'-4,)%,C%-:*%3,)-/,3%C7)3-4,)%,C%-:*%
-/'3-4,)% 4)G*/-*/% -/')444-,/4% -,%='-3:% -:*%
4+*3-/7=% ,C% :'/=,)434% 5*)*/'-*(% &6% -:*%
(/4G*%-,%-:*%34=4-4B%%

!! <*=,)4-/'-4,)%,C% -:*%*CC*3-4G*)*44%,C% -:*%
+/,+,4*(%=*-:,(%4)%34=4-4)5%-:*%:'/=,)43%
G'37*4% ,C% 37//*)-4% 5*)*/'-*(% &6% (/4G*%
464-*=4% 4)% C/*H7*)36% &')(4%.:*/*% 34=4-4%
'/*%4=+,4*(B%

%

%

%
%
%

H2$+4)%>!#2F%.@!F!E)2!A%0)2.!F#.4FA!$0EE6!!
F!HC=>!.?6!

/%!"#$%$&'(!)"'*#+,%!-.!*,++'/#!01+%-/$*)!$/!#0'!23!4$/5%
%

%
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!Optymalizacja parametrów baterii wanadowej w systemie 

transportowym: studium przypadku 
Vanadium redox flow battery parameters optimization in a 
transportation microgrid: a case study 
!

74.28676+'8!)+!"#$%&'"(!")*#!38+,-.(!/*01"2!33+18+'(!"2*3$,""!4"'"3+2'$!
IJ?"#!"%#$%&%'()"%*+*+"%,,&%'-'*%
!
Kluczowe wyniki!
!! ./0':12'31% /0145K% 6751!"% #$%#&!#$'($%
)')%*(&% !+% ,-)%+.$'($% /$-)%(&%.$'$!+.&%
012345% !)!67+.$'&% !8$% ,6,-)9:.%
-%$',;+%-+.6<=%

!! >$;%+;+'+.$'+% +%6*('$8')% ;+!)?@<()% !+%
+7%)@8)'($% #'$9(+'+.6<=% ;$%$9)-%:.%
$7A9A8$-+%:.% 1234% (% +;-69$8(#$<?(%
,-%$-)*((%#$%#&!#$'($%)')%*(&B%

!!C67+'$'+% ,-A!(A9% ;%#6;$!7A% !8$%
%#)<#6.(,-6<=% ;$%$9)-%:.% 8('((% 7+8)?+.)?D%
7-:%)*+%)E)7-)9%?),-%FG8)-'(%+7%),%#.%+-AB%%

!! H%#);%+.$!#+'+% $'$8(#"% .%$I8(.+@<(% '$%
#9()''+@J%'();).'6<=%;$%$9)-%:.%

%

!
;678.+984:8!;%<=/9>!/#.64;#=%#!34.93$=&!79;#39&,%=&!
;8;>=/!>69$;:46>4:8!>!C%<=/9>#%!?#=:!45!9!34%93!

>69$;:46>9>#4$!/#%64?6#8!

!
Key findings!
!! !%,(9;8)%KLM%-+%<+'-%+8%1234%!)!(<$-)!%-+%
-%$',;+%-$-(+'%,6,-)9,%(,%!)N)8+;)!B%

!! !'% +%(*('$8% $;;%+$<=% -+% 1234% /$--)%6%
;$%$9)-)%,% $'!% KLM% +;-(9(#$-(+'% (,%
;%+;+,)!B%

!! !% <$,)% ,-A!6% E+%% %)$8% ;$%$9)-)%,% +E% -=)%
%$(8.$6% 8(')% (,% <+'!A<-)!D% %),A8-('*% ('% F%
6)$%,%;$6/$<7%;)%(+!B

!! M)',(-(N(-6%$'$86,(,% E+%%-=)%N$%($-(+'%+E%-=)%
A'<)%-$('%;$%$9)-)%,%(,%<+'!A<-)!B%
%
%
%
%

%

%
C%<=/9>!:9$984:=&!Q9>=6##!:67=:+8:4:=&!
>!C%<=/=!45!?9$98#@/!6=84A!534:!Q9>>=68!

!
J+2:$=!:96#9$>8!.4$5#?@69%&#!34.93$=&!/#.64;#=%#!79;#39&,%=&!;8;>=/!>69$;:46>4:8!7!Q9>=6#,!:9$984:,!!

>!B9#$!?96#9$>;!45!%4$5#?@69>#4$!45!34%93!>69$;:46>9>#4$!/#%64?6#8!:#><!CD@9!
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Nowa metoda identyfikacji czasowej parametrów modelu 
ułamkowego rzędu superkondensatora 
Novel time method of identification of fractional model 
parameters of supercapacitor 

!
!

5!"#$%&'!()'&*+#'$,!-!.&"),!/"01%#'$,!!
OK@!"#$%&%'('(&%)*&%'+,,-%../)0),%
%

Kluczowe wyniki 
!! 12+2345":62@6%7+382P%296:8;P%<=8;629"%28%
<8<=6;2+38% ;492629+2"6% <6=67+3=>;%
782+!?% "7<+2622@"% :?<+=:822+2:638=>;%
?@67:8;+38%=952?%

!! U<=628;626% 28;6% 296:8;6% 7+3826%
"2+2345":62@"% <6=67+3=>;% 782+!?%
:?<+=:822+2:638=>;% 78A+% 348% <=9+<=8B
;629826%3+9% "29%82@P2962"6%9%7636942+7%
+2+=3""%<8@692?%+!+:3=4292+38C%

!! U<=628;626% 7+3826% "2+2345":62@"% 2"+%
;47636% :38:8;62"6% 28263:8;429% D=>2+@%
+2+=3""%2?A+@%7824C%

!!942":"% "2+2345":62@"% <89;6!6@P% 9% 2?AP%
28:@6228E2"P% 8:=+E!"8% :3=634% +2+=3+34292+%
:?<+=:822+2:638=>;% <=94% =>A2429% :3=63+B
3"629% :3+=8;62"6%7636942+7% +2+=3""% "% ;%
=>A2429% ;6=?2:629% +::<!86362@"% <8@692?%
+!+:3=4292+38C%

!

%
B%<E+?2/-/@)?!'?8+0)!/%NC9C!2+E));%+/E2?!2+E(0@%'0<%!

)?<)E9C!20)2%'0<%
>!B%<E+-2:/-/!<+E(:!%;!/%NC'C)!%;!2+E(0@%-NE'!20)2!(C')0!

2+E));%+/!
!
!
!
!

!

Key findings 
!! :9+%3"7+%7+3982%85%"2+23"5"263"82%!+62:%38%
39+% 28==+23% 2+3+=7"263"82% 85% 39+%
<6=67+3+=:% 85% 39+% 5=623"826!B8=2+=%782+!%
85%:?<+=26<62"38=:%"7<+2622+%

!! :9+% 2+F+!8<+2% 2+;% 3"7+% 7+3982% 85%
"2+23"5"263"82% 85% 39+% <6=67+3+=:% 85% 39+%
:?<+=26<62"38=%782+!% 262% 3+% 26=="+2% 8?3%
;"398?3% 2":2822+23"23% 39+7% 5=87% 39+%
+2+=34% :38=63+% :4:3+7% 85% 39+% +!+23="2%
F+9"2!+C%

!! :9+%2+F+!8<+2% "2+23"5"263"82%7+3982%28+:%
283% =+G?"=+% 39+% ?:+% 85% 622"3"826!% 9"39B
<8;+=%+2+=34%:8?=2+:C%

!! :9+% "2+23"5"263"82% =+:?!3:% 6!!8;% 38%
2+3+=7"2+%;"39% 9"39% 622?=624% 39+% +2+=34%
!8::+:% 85% :?<+=26<62"38=:% 34% 2"55+=+23%
2823=8!%:3=63+3"+:%85%39+%+2+=34%:38=63+%622%
2"55+=+23% 8<+=63"23% 2822"3"82:% 85% 39+%
+!+23="2%F+9"2!+C%

%
!N(%'-0NE!)E(-B/-%'E!)C(0+8%)N0))E2%+E!FGHI!0!)E!
(%3CN@0)-0!-/(C')0/!(+$NCC!%@)E/@%)E!'-)-$!/-$<9$!
%+E@!%N(%'-0N@-!/%N0'-C!%8+0;'%)?/-!/02%NE/-I!
/@B)2%2'-'%;/-%'$!J/@E+)E!'-)-E!(+@0+?'E)EK!%+E@!

/@E)%'$!J/@0+'%)E!'-)-E!(+@0+?'E)EK!
>!M:0!<%'2E<0!+0)(%))0!%;!FGHI!0!)C(0+/E(E/-2%+!2%!

2+E(0@%-NE'!/C++0)2!(C')0!J)%'-N!'-)0K!E)N!+0)(%))0)!%;!
/%N0')!N020+/-)0N!3?!;+03C0)/?!J3'E/8!NE):0N!'-)0K!3?!

2-/0!J+0N!NE):0N!'-)0K!/02:%N)
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!Zastosowanie algorytmu optymalizacji Grasshoppera do 

selektywnej eliminacji harmonicznych w falowniku 
napięcia o niskiej częstotliwości 
Application of Grasshopper optimization algorithm for 
selective harmonics elimination in low frequency voltage 
source inverter 
/(26&3!!4#65##6!6!725&7&#25!)#7&77;8#&6!"2(7!!5#4!"!
OZ?!"#$%&%'()*%+,-.,/&%.0.0&%12.1&%33*+4+1%
!
Kluczowe wyniki!
!! ><(:(5;6% ;% 789:;6;:<65;6% =8>?;:8@+;%
<(A98A8:(5;(% (?<8;B9=C% ?D!%
E?;(AA=8776;% D79;=;<(9;85% !?<8;;9==F% :8%
;8<:;><B:(5;(% ;G:5(H% M!"% #$%&%'()*%%
!+,-./)'%"&)-)/+()./01%

!! 2+3,.3./.4+/)%% -.567)8+'9)% +&:.,6(-;%
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Dynamika systemu elektroenergetycznego.  
Stabilność i regulacja 
Power System Dynamics.  
Stability and Control 

!
!

#($!%(&'()*+$,!-6$.$$/)!016(2$3,!#($1*4!5$(6/+,!#(7/*!51763!
*8&2+%"+&D&!"#%$!%"%&'()*%+%,!"-#%.%'/%)-0)1#%2)3%4!15#%6767#%899%:;#%<,=2>%?@8AAA?96BCDB%
%

*EE*34*% EMEJE*EEM)*% .I(')4*% ?J4;F?4% 738,E!"#$!
%&%'(!)!(*(#'+,(-(+.('&/0-(.,1!2'$3"*-,45!"!+(.)6
*$/7$8% E'.4*E'% .JE*3:J-EM))*% GEE*(J-'.4*)4*%
J-')F%.4*(EIH%&%-EE*34=%.I(')4F%F-EEI=')I%9*J-%
F(')I% JGMJ?I% GE*E*)-'394% .4*(EI% E% G4*E.JE*5M%%
4% (EF54*5M% .I(')4'% M(% E'5'()4*H% GEMJ-I3:% (M%
J?M=G34?M.')I3:H%!"%#$%&'()*%)+,'-),%)."/&,0%+,1%
2"%,+)%2"%345"62,02,0%,%&7$&*8,02,0%&5"3,+)%9,&4%&:
24%;<%"%2"+(1#2,0%#7&0%;$/&,%/$%+)$8#=,)$3"24%;%
8$/0=,% ,% "=>$74(8?3@% A+,'-)"% 50+(% ,=*+(7$3"2"%
/*-'%,=$6%,'%74+*2)?3%,%#7&4)."/?3@%
!! &$&=0>.0%+4+(084%8$2,($7$3"2,"%,%)$2(7$=,@%
!! ($#7"3"% +("B,=2$6%,% +4+(08*%0=0)(7$0207>0:
(4%&20>$%#$#7&0&%$#(48"=,&"%51%#"7"80(7?3%
*)."/?3%+(07$3"2,"@%

!! C#.43%$/2"3,"=24%;%D7?/0.%0207>,,%2"%/42":
8,)1%+4+(08*%0=0)(7$0207>0(4%&20>$@%

!! &$="% +("B,=2$6%,% +4+(08*% 0=0)(7$0207>0(4%&:
20>$%3%#="2$3"2,*%#7"%4%+4+(08*%0=0)(7$0:
207>0(4%&20>$% ,% 7$&B*/$3,0% +,0%,% #7&0+4.$:
305@%

!! &&0%&43,+(0%70>*="($74%>0207"($7?3%+42%;7$:
2,%&24%;%,%(0+(4@%

!! E$/0=0% 8"(08"(4%&20% 0=0802(?3% +4+(08*%
0=0)(7$0207>0(4%&20>$@%

%
%
%

*;0% 70F,+0/% (;,7/% 0/,(,$2%$9%9,:(+! 2&%'(!!;&6
-$!"/%1!2'$3"*"'&!$-<!=,-'+,*%%$2(",2+%"%%$8#70:
;02+,F0<% +("(0:$9:(;0:"7(% 70F,03% $9% ,29$78"(,$2%
$2%(;0%($#,%@%*;0%(;,7/%0/,(,$2%%$2(,2*0+%(;0%+*%:
%0++9*=%"##7$"%;%$9%(;0%9,7+(%"2/%+0%$2/%0/,(,$2+%
B4% #7$>70++,2>% 97$8% +,8#=,%,(4% ($% %$8#=0G,(4@%%
H(%#="%0+%(;0%08#;"+,+%9,7+(%$2%*2/07+("2/,2>%(;0%
*2/07=4,2>%#;4+,%"=%#7,2%,#=0+%B09$70%#7$%00/,2>%
($%8$70% %$8#=0G%8$/0=+% "2/% "=>$7,(;8+@% *;0%
B$$)%,+%,==*+(7"(0/%B4%"%="7>0%2*8B07%$9%/,">7"8+%
"2/%0G"8#=0+@%%
I$$)%%$F07+%"%7"2>0%$9%203%"2/%0G#"2/0/%($#,%+%
,2%=*/,2>J%
!! C,/0:"70"%8$2,($7,2>%"2/%%$2(7$=%+4+(08+@%%
!! H8#7$F0802(% $9% #$307% +4+(08% +("B,=,(4% B4%
$#(,8,&"(,$2%$9%%$2(7$=%+4+(08+%#"7"80(07+@%

!! H8#"%(% $9% 70203"B=0% 0207>4% +$*7%0+%%
$2%#$307%+4+(08%/42"8,%+@%%

!! *;0%7$=0%$9%#$307%+4+(08%+("B,=,(4%,2%#="22,2>%
$9%#$307%+4+(08%$#07"(,$2%"2/%(7"2+8,++,$2%
20(3$7)%0G#"2+,$2@%

!! &0"=% 70>*="($7+% $9% +42%;7$2$*+% >0207"($7+%
"2/%9,0=/%(0+(+@%%

!! E"(;08"(,%"=%8$/0=+%$9%#$307%+4+(08%%$8:
#$202(+@%

%
%
%

!

6"4>#!>#!"#$%!&'(')*"+%%!,!-./!0%/1!'+!2./!&'(')*"3.!4'0/*!
5'6%'&7!"82'&"2746(/9!*/)8:"49%!1721"*6"(%"!!

,!;/0/:<!'+!"82'&"2%4!)/(/*"2%'(!4'(2*':!



ANNUAL REPORT 2020 63 
!

!
"
#
"
$%

#&
'(

!Współczesne problemy prognozowania w  
elektroenergetyce. Zagadnienia wybrane 
Contemporary forecasting problems in electrical power 
engineering. Selected issues 
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Przekształtnik rezonansowy napięcia oraz zastosowanie 
tranzystora z heterozłączem 
Resonant voltage converter and application of a heterojunction 
transistor 
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Badanie gazowego układu przeznaczonego do pracy w warunkach 
silnej dynamiki zmian właściwości układu – badanie wstępne dla 
określenia cech układu stykowego wyłącznika wysokich napięć 
Research on a gaseous system designed to operate under highly 
dynamic conditions – preliminary study to determine the  
characteristics of the High Voltage circuit breaker contact system 
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KSZTAŁCENIE – wybrane osiągnięcia 
|  TEACHING - selected achievements 
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Pierwsza zdalna obrona   74 
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Instalacje elektryczne. Budowa, projektowanie i eksploatacja 76 
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Podstawy elektrotechniki i elektroniki 
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Indywidualne projekty obliczeniowe do kursu Power Supply of  
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Studenci z oceną 6 Students with grade 6

  
Rok akademicki 2019/2020  |  Academic year 2019/2020 

%
Prace inżynierskie  | Bachelor theses 
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!

Projekt studencki                                                    Students’ project
!
WWspółrealizacja międzywydziałowego projektu interdyscyplinarnego BIM  
(Edycja 2020 - mpiBIM) 
%
GPD% /)%?a'1+O*%$)#a%1)$?O_?Ta%$a%>$+#O2'T/O/a?7% /O?7$+?U$T?7>%!"#$#% %"&'%()*+,-,.#%(&/0)12"-31%
4)5)1607%8)%(&/06%+%2)16'"%*6*5#'/'"%"2%)&'/560+26'"9%2)16'"%"22)1/06.26'"%()'6*:/'"%"%07;0"<%
8)% 2/,-"% 2)1607% 5#072)$)4""=% >(#0./$"?0"% )0+#-,.<% )8% *5,8#25319% "@% 0"% A;8<% 51)&+6B% 2)1<% ./-)?B%%
1%5#072)$)4""9%C!D%"%+/&+<8+/2",=%
>5,8#20"%#$#-5&)5#072"-"%2/%("#&1*+6'%#5/("#%*5,8"31%"2@62"#&*-"07%(&+#07)8+<%(&+#+%()8*5/1)16%-,&*%
(&).#-5)1/2"/%"2*5/$/0."%#$#-5&60+2607%E(&).#-5F=%G#*5%5)%(&).#-5%)(/&56%)%'#5)86%C!D9%1%-53&607%*5,8#20"%
(&/0,.<%1%5#072)$)4""%HD%)A"#-5319%/%,&+<8+#2"/%16'/4/.<0#%+/*"$/2"/%#$#-5&60+2#4)%*<%8)A"#&/2#%(&+#+%
()*+0+#43$2#%A&/2@#=%G#*5%5)%"*5)52/%1/8/%5/-"#.%'#5)8)$)4""9%+%,1/4"%2/%.#.%0+/*)07:)22)?B=%
I)20#(0.;% (&).#-5,% '";8+6168+"/:)1#4)% (&+#8*5/1":% D+"#-/2% !68+"/:,% !&07"5#-5,&6% J)$"5#072"-"%
!/&*+/1*-"#.=% D)% ,8+"/:,% +/(&)*+)2)% (";B%168+"/:31K% !&07"5#-5,&69% L$#-5&60+269% M2@62"#&""% N<8)1#.9%
M2*5/$/0."%O,8)1$/26079%P68&)5#072"-"%"%M2@62"#&""%Q&)8)1"*-/%)&/+%R/&+<8+/2"/=%
S";8+6168+"/:)16% (&).#-5% "25#&86*06($"2/&26% OMS% 5)% "22)1/06.2#% +/.;0"/% 2"#% 56$-)% 1% *-/$"%
8)56070+/*)1607% 8+"/:/T% J)$"5#072"-"% !/&*+/1*-"#.9% /$#% &312"#@% 0/:#4)% -&/.,% 0+6% L,&)(6=% U(&30+%
*()&+<8+/2"/%')8#$"%OMS9%A/&8+)%"*5)52<%-1#*5"<%.#*5%)A*#&1)1/2"#%*/'#4)%(&)0#*,9%.#4)%&)+1"./2"#9%/%
5/-@#%8)-,'#25)1/2"#%()+6*-/2607% "2%)&'/0."=%G#826'%+%5/-"07%8+"/:/T% .#*5%'="2=%A/8/2"#%/2-"#5)1#%
(&+#(&)1/8+)2#%(&+#8%"%()%+/-)T0+#2",%(&/0%(&).#-5)1607=%G#4)%162"-"%.#82)+2/0+2"#%1*-/+,.<%2/%5)9%
@#%"2"0./561/%'("OMS%+/-)T0+6:/%*";%*,-0#*#'%"%1/&5)%()8)A2#%(&).#-56%&#/$"+)1/B%1%-)$#.2607%$/5/07=%
%
;M9&=.A! BB8! M=9:DC9?9:B! ;MC=C! C! ?B8CD98<?! ;9:DA=%<:D.D! !9M-C9?-.D=&M! ?! AB=! !B8CD98! 7:=.AMB%C:BL!!
(:-ABADA!7:=.AM9=:=ME=AB.D!?!;M9&=.%D=!M=;M=C=:A9?98 8M!D:EL!A98=D-C!F9-C%CBG-.D
%
%
%
Co-implementation of the inter-faculty interdisciplinary BIM project  
(edition 2020 - mpiBIM) 
%
OMS% "*%V,"5#%2#1%0)20#(5% "2%5#072"0/$%,2"W#&*"5"#*=%!% $/&4#%2,'A#&%)%%0)'(/2"#*%&#V,"&#%(&)%#**")2/$%
#'($)6##*9%57/5%/&#%&#/86%5)%1)&-%1"57%2#1%"2%)&'/5"0*%*6*5#'*=%J&)%#**")2/$*%#X(#05%%&)'%*5,8#25*%57/5%
57#6%0/2%0&#/5#%*)'#%2#1%V,/$"56%"2%5#072)$)469%C!D%/28%'/2/4#'#25=%
M2%57#%%"&*5%*5/4#%)%%#24"2##&"24%*5,8"#*9%#$#05&"0/$%#24"2##&"24%*5,8#25*%4)%57&),47%/%A/*"0%0),&*#%"2%57#%
8#*"42%)%%#$#05&"0/$%"2*5/$$/5")2*%E8#*"42F=%M5%"*%/%(&).#05%A/*#8%)2%C!D%'#57)8*9%"2%17"07%*5,8#25*%1)&-%"2%
HD%5#072)$)469%/28%/$$%%#$#05&"0/$%8#W"0#*%/&#%*#$#05#8%A6%"28"W"8,/$%8#*"42#&*=%Y7"*%"*%/%*"42"%"0/25%8&/1A/0-%
)%%*,07%/%'#57)8)$)469%8,#%5)%"5*%5"'#Z0)2*,'"24%2/5,&#=%
Y7#%0)20#(5%)%%"25#&%/0,$56%(&).#05%1/*%"25&)8,0#8%A6%D#/2%)%%!&07"5#05,&/$%[/0,$56%"2%!/&*/1%\2"W#&*"56%
)%%Y#072)$)46=%["W#%%/0,$5"#*K%!&07"5#05,&/$9%L$#05&"0/$%L24"2##&"249%C"W"$%L24"2##&"24%/28%O,"$8"24%>#&W"0#*9%
S/2/4#'#259%P68&)%/28%L2W"&)2'#25/$%L24"2##&"24%1#&#%"2W"5#8%5)%(/&5"0"(/5#=%
Y7#%OMS% "25#&Z%/0,$56% "25#&8"*0"($"2/&6%(&).#05% "*%/2% "22)W/5"W#%0$/**%2)5%)2$6%)2%57#%*0/$#%)%%(&#W"),*%
/05"W"5"#*%)%%57#%!/&*/1%\2"W#&*"56%)%%Y#072)$)469%A,5%/$*)%57#%#25"&#%0),25&6%)&%L,&)(#=%M2%/88"5")2%5)%
(&#(/&"24% OMS% ')8#$*9% "5% "*% W#&6% "'()&5/25% 5)% )A*#&W#% 57#% (&)0#**% "5*#$%9% "5*% 8#W#$)('#259% /28%
8)0,'#25"24%57#%"2%)&'/5")2%)A5/"2#8=%U2#%)%%*,07%/05"W"5"#*%"*%*,&W#6%0)28,05#8%A#%)&#%/28%/%5#&%57#%
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A<=!;M9&=%A!?9-!D=;:===:A=8!BB!C!59%D:AD=-!95!A<=!!9M-9?!D:DF=M-DAB!95!A=%<:9:9EBM!D:%:D8D:E!A<=!G9%D:AB!
95!7:=%AMD%9:!7:ED:==MD:EL!A<=!7:=%AMD%9:!;9?=M!7:ED:==MD:E! (:-ADADA=!?9-! M=;M=-=:A=8! D:! A<=!;M9&=%A!BB!!
FH%!A98=D-C!F9-C%CBG-.DL
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Staż dydaktyczny na   The internship at 
Uniwersytecie Waseda  Waseda University   
w Tokio  in Tokyo!
!
W roku 2020 pracownik Zakładu Trakcji Elek-
trycznej dr inż. Marcin Steczek odbył staż mię-
dzynarodowy w jednej z wiodących uczelni Ja-
ponii. Współpraca ta pozwoliła na dokonanie 
następujących aktywności zawodowych: 

!! .B2034-%5-%637%028%92:;-<%0=>-%4%?-B73-@
;73>8A%9B09;37A7B>B=7C%>D%

!! ':E==E% 82:>-<%4% 20A>=-3>-%F% >% 7B37=-%F%
63-%%2E6B7A74E%FD%

!! .63-%74-=>0%-=9>0;%2B-%2;820=;G4%>%9-23E%
=-897405%4%%0B8%67:=-=>-%A0;72E9>%637@
4-2:0=>-%:-5!"%#$#%&'$()*$(+%,'-,-.%*/0%
*%%#*1./2,$'/(1/%3%,/#%4%

!! !*%51)%% 6-751.-8(1% .92-.%#)/*1%% .$:2%;
*$(+%'/(+*1&%#$#%&'$()*$(+%,'-,-.%*$(+%*%%
#*1./2,$'/(1/%3%,/#%%#-% )%0!"% )/% ,'<#/*;
'%61%=-51'/(+*1&1%3%2,)%.,&1/04%
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In 2020, an employee of the Electric Traction 
Division, Dr. Marcin Steczek, participated in in-
ternational internship at one of the leading 
universities in Japan. This cooperation allowed 
for the following professional activities: 

!! >:,/2?%'1-*%-@% '+/% /#<(%'1-*%92-(/,,% 1*%
'+/%A5/('2-6-:151'$%B%:-2%'-2$4%

!! !('1?/%9%2'1(19%'1-*%1*%,/61*%2,%%*#%'+/,1,%
#/@/*(/4%

!! C/?/5-96/*'%-@%D</,'1-**%12/,%@-2%,'<#/*',%
%*#%%(%#/61(%,'%@@% 1*%-2#/2%'-% 5/%2*%%:-<'%
'+/% 6/'+-#-5-E$% -@% (-*#<('1*E% #1#%('1(%
(5%,,/,%<,/#%%'%'+/%3%,/#%%#*1?/2,1'$4%

!! !*%5$,1,%-@%'+/%9-,,1:151'$%-@%1*'2-#<(1*E%,/;
5/('/#% #1#%('1(% '/(+*1D</,% <,/#% %'% '+/%
3%,/#%%#*1?/2,1'$%'-%(5%,,/,%.1'+%,'<#/*',%
-@%'+/%3%2,%.%#*1?/2,1'$%-@%*/(+*-5-E$4%

H)/AB5.>!>!7'$CB0$'$'>B!'!69&$'9)$'>/#!C4B;)'$#$&>45$5.>!59!C@AA>94B!C4B;)'$)B.D5>;>!>!9>$!=9/;!'!?5>'B'0@)B.>B!C90BA9!
D!H)/AB5)0!95A!7'$CB00$'0!>5!)DB!69&$'9)$'@!$C!C4B.)'$#$&>>)@!>5!)B79')#B5)!$C!C4B.)'>.94!C5F>5BB'>5F!95A!9>$!H.>B5.B!!

>5!C90BA9!?5>>B'0>)@!
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Laureat konkursu Laureate of competition 
“Złota Kreda 2020” “Golden Chalk 2020” 
!
/:H% .(FG%/!/.HI%!"#$%#&$%'(#)*+% ,*-./*)/0%123%
/4567$%8,/9$#65)-% :;+()*%<./4*=3%>%8,/9$#656$/%
)50% #)-4/?6$%"5.@A?$*7B% ?*7,/8#'56C% $6C% '4*D
?$/0%"5&+*4("6@"3%E*F.(45%8.'5'?*"*?/%#B%
"%?*#)G8-7B656C%&*)/F(.$*6CH%?*7,/8#'5%8.("*D
4'B65%"5&+*45I% ?*7,/8#'5% 8.("*4'B65% J"$6'/D
?$*K,*9(.*)(.$*K8.(7/&)5I% E*7,/8#'5% 8.("*D
4'B65%'*7G6$*%"% 7G'5&-%*?F$/,#&$0%(.*'%8(% .*'%
8$/."#'5%"%C$#)(.$$%L%?*7,/8#'5%8.("*4'B65%'*7GD
6$*%'4*,?/3%

E*F.(4*%'*%?*7,/8#'/F(%8.("*4'B6/F(%'*7G6$*%
'4*,?/%8.'58*4+*%M*6$/7("$%!"#$%#&$/0-3%

N/#)%(?%*9#(,"/?)/0%#)-4$@"%0*F$#)/.#&$6C%?*%
>54'$*,/%O,/&).56'?50%P(,$)/6C?$&$%>*.D#'*"D
#&$/73%!9/6?$/%8.*6-7/%'*"(4("(%"% ,*9(.*)(D
.$-0%9*4*"6'50%(.*'%&(?)5?--7/%#"(7B%&*.$/.G%
?*-&("B%7*&(%4(&)(.*?)%?*%>54'$*,/%O,/&).56'D
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MQ6%M*6$/7%!"#$%#&$%C*#%"(?%)C/%12)C%/4$D
)$(?% (R% )C/% :S(,4/?% TC*,&=% 6(08/)$)$(?3% U?%
)C$#%8,/9$#6$)/I%#)-4/?)#%4$#)$?F-$#C% )C/%9/#)%
,/6)-./.#% $?% )C/$.% (8$?$(?3% VC/% 8.$'/#% *./%
*"*.4/4%$?%)C/%R(,,("$?F%6*)/F(.$/#H%)C/%9/#)%
,/6)-./.I% )C/% 9/#)% ,/6)-./.% K% ,*9% K% 8.(7/6)%
,/*4/.I%)C/%9/#)%)/*6C/.%$?%O?F,$#C%*?4%R(.%)C/%
R$.#)%)$0/%$?%C$#)(.5%L%)C/%9/#)%(?,$?/%,/6)-./.3%

VC/%*"*.4%R(.%)C/%9/#)%./0()/%,/6)-./.%"/?)%
)(%M*6$/7%!"#$%#&$3%

W/%$#%*%F.*4-*)/%(R%M!%#)-4$/#%*)%)C/%X*6-,)5%
(R%O,/6).$6*,%O?F$?//.$?F%(R%)C/%>*.#*"%Y?$D
Z/.#$)5% (R% V/6C?(,(F53% T-../?),5I% C/% "(.&#%
8.(R/##$(?*,,5% $?% *% ./#/*.6C% ,*9(.*)(.5% *?4%
6(?)$?-/#%C$#% #6$/?)$R$6% 6*.//.%*#%*%4(6)(.*,%
#)-4/?)%*)%)C/%X*6-,)5%(R%O,/6).$6*,%O?F$?//.D
$?F3%
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7))!7)(3$8!!"#3$#%3!&!)'2()*+,!-)2)!%))%,(#,!)('&!"3*)%!)'!#''))"3#%)!*)!&'./0!&*'-)125!
3!4(5!4'236.!!"#3$#%3!"3'5!'56!7(3&6,!'56!2)A76'3'3))!-)2)!')*!'!836"!)9!'56!#'')*!9)(!(6A)'6!2-'##6#!
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Pierwsza zdalna obrona   The first remote defense 
!
!%"#$%%&'%()$*+#$,%&-&-%.%/"012,%3$4%5$*.)6
37,%/0./#,%5.,81%"159/:/)*;%)%+.10$*%7",96
#1:% #,% </9$+*8=#$8*%!,.37,)3($*;>% 7%)1(/6
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(/)3($% 0./#$2% 5.,84% :,F$3+*.3(G% "/+187G8G%
7,3+/3/),#$,%,9F/.1+:%%*)/9%81;#*F/%"/%./6
"7$#1% F$*.% ?!EAHI?CJK% /.,7% 5/.L)#,#$,%
+*F/%,9F/.1+:%%7%,9F/.1+:*:%M#%+=,B%<.,8,%
"159/:/),%7.*,9$7/),#,%7/3+,2,%5/"%($*.%#6
($*:% ".B% =,0B% $#DB% <,)2,% <$/+./)3($*F/B%
N0./#,%5.7*0$*F2,% 35.,)#$*% $%0*7% 7,(2L8*OB%
K159/:,#+%0,."7/%"/0.7*%/"5/)$,",2%#,%516
+,#$,%*F7,:$#,81;#*>%/+.71:%;G8%7%*F7,:$#%%
"159/:/)*F/% /8*#4% 0,."7/% "/0.G>% )1#$(%
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N#%!5.$9%&'>%&-&->%+=*%@$.3+%"*@*#8*%/@%+=*%"$6
59/:,%+=*3$3%+//(%59,8*%.*:/+*91>%%3$#F%?$6
8./3/@+%A*,:3%,+%!,.3,)%P#$Q*.3$+1%/@%A*8=6
#/9/F1B%H#FB%<$/+.%E$/#(/)3($%"*@*#"*"%+=*6
3$3%/#%+=*%,559$8,+$/#%/@%+=*%*Q/9%+$/#,.1%,96
F/.$+=:%+/%+=*%?!EAHI?CJK%@,:$91%/@%F,:*3%
,#"%+=*%8/:5,.$3/#%/@%+=$3%,9F/.$+=:%)$+=%+=*%
M#%+=%,9F/.$+=:B%A=*%"$59/:,%+=*3$3%),3%8,.6
.$*"%/%+%%#"*.% +=*%3%5*.Q$3$/#%/@%<=KB%H#FB%
<,)*2% <$/+./)3($B% A=*% "*@*#8*% )*#+%
3://+=91%,#"%)$+=/%+%,#1%"$3+%.0,#8*3B%A=*%
F.,"%,+*%3+%"*#+%,#3)*.*"% +=*%*R,:%S%*36
+$/#3%Q*.1%)*99>%.*8*$Q$#F%,%Q*.1%F//"%F.,"*%$#%
+=*%"$59/:,%*R,:$#,+$/#B% A=*% .*3%9+%/@% +=*%
3+%"$*3%),3%,33*33*"%,3%/Q*.%F//"B%

N<:?:=>9.;9!><9.E!<E>G="=@:;!@!.?9?>:!=&<==E!?<9G=:;  
>!N<:?:=>9>>==!=?!>D:!>D:?>?!<@<>=F!<:"=>:!<:?:=?:%

!

N<?:<?>9@>:=>:!@E=>AB@!><?:><=@9<?==E.D!&9<9;!><?:?!
)E>G="9=>9  

>!N<:?:=>9>>==!=?!>D:!<:?@G>?!=?!>D:!<:?:9<.D!.9<<>:<!=@>!&E!
>D:!F<9<@9>:!?>@<:=>%

!

!&<9<E!A=">?;>!@!?A79<?>:C  
>!KD:!<:G>&:<9>>==?!=?!>D:!.="">??>==!.="D>=?:<!=?C!

)<!D9&E!)9<>@??!99.?E;?A>F!><=?E!@.?:G=>!
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Laureat konkursu VR and AR training simulator 
z eksploatacji urządzeń for the operation of power 
elektroenergetycznych   engineering tools 
!
Rzeczywistość wirtualna (VR) to technologia, 
która pozwala użytkownikom eksplorować i 
manipulować komputerowymi, trójwymiaro-
wymi, interaktywnymi środowiskami w czasie 
rzeczywistym. 
%
>/)<#$)% ?)$9$7%;):1% 5?/;)(+% #$%(/)/C/$!$)<71% 7%
%!7$$2):% !?% $#DJ% I$!)%J7$% C$J7<71OJ($)F/% 7% !1C
!7$$2%%A9)(+?1<7#)F/%=!J%!%C7$$9)%J$!$O%$%K/7)/;%%
E$?:1%=?$!:$%5?$<%;):1%#$!%#/)1:%5?/!%(+):%T%
(/:59)(J/)1:N% 7))?1!"#$%&'(% &%)"#$#% *+#C
,+%(-(%.+-&/&,0$%1%-"2*3#%.%45/%)+1671-8%-3-".+#C
-&-+,-.'41&'49J% :% $/+.)%3&-5% +1-41'$/2.#;4/%
#2%71%('% (#7-3-% <=% )+1671-8% /% *+#7)".0$%
*#$21-49&/-% 7#2.>*&'49% &%% +'&")J% !*3/"%45%% !?%
*#1$%3%%*#@641'A%B/1'41&-%*+#7)".'%1%7%&'(/%*+-1-&C
.#$%&'(/%$%B#+(/-%$/+.)%3&-5J%

:% 5%"/(% 2.#*&/)% 2.$#+1-&/-% 2'()3%45/N% $'"#+1'2C
.)564'49% .-49&#3#,/>%$/+.)%3&-5% /% +#121-+1#&-5% +1-4C
1'$/2.#;4/% CD?N% !?E% (#F-% $2*#(04% *+#4-2%
7'7%".'41&'% #+%1% 21"#3-&/#$'% $% 3%G#+%.#+/)(%
/&F'&/-+//%-3-".+#-&-+,-.'41&-5H%:@%;&/-% .#%494-('%
2*+%$71/AI%
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%
%
%
%
%
%
%
%
%
%
%
%
%

%
%
%
%
%
%
%
%

%
Virtual Reality (VR) is a technology that al-
lows users to explore and manipulate com-
puter, three-dimensional, interactive envi-
ronments in real time. 

%

:-% %+-% 4)++-&.3'% 4#&7)4./&,% %% +-2-%+49% *+#5-4.%
$/.9%.9-%*%+./4/*%./#&%#B%J9=%K%7-)21%=%2141'82"/%
#B%.9-%L%4)3.'%#B%M3-4.+/4%3%M&,/&--+/&,%#B%.9-%:%+C
2%$%N&/O-+2/.'%#B%K-49&#3#,'J%:-%%+-%$#+"/&,%#&%
%%&-$%*+#7)4.%%.%J+%7(%X2%?P=%7-*%+.(-&.%Q%%%
4#(*+-9-&2/O-N%24/-&./B/4%33'%O-+/B/-7%.+%/&/&,%*+#C
,+%((-% B#+% .9-%#*-+%./#&%#B%*#$-+%-&,/&--+/&,%
.##32J%<=%(#7-32%#B%$/7-3'%%O%/3%G3-%7-O/4-2%%&7%
*+#7)4.2%%+-%-(G-77-7% /&%O/+.)%3%+-%3/.'J%R)+%!?%
%**%%33#$2%)2%.#%4#(G/&-%.%&,/G3-%*+#7)4.2%$/.9%
7%.%%*+-2-&.-7%/&%%%O/+.)%3%B#+(%.J%

K#%$9%.%-S.-&.%4%&%%%2/()3%./#&%$9/49%)2-2%O/+.)%3%
+-%3/.'%%&7%%),(-&.-7%+-%3/.'%.-49&#3#,'%CD?%%&7%
!?E%*+#O/7-%2)**#+.%B#+%.9-% 3-%+&/&,%%&7%.+%/&/&,%
*+#4-22%%.%%%*#$-+%-&,/&--+/&,%3%GH%:-%%+-%%G#).%
.#%B/&7%#).I%

%

%
T,LA":L%/,/)+%.LL"L@=/L%78+)!%/@80)2"8L5%,8/+/")!2"/5%+"%L%L/!":L/@"%7>K%
!2%"!!&%.,L."82%8A%L2%L%%)7%!5%78+)!%8A%L2%47%%L"./9%8L,+%"2%L%7>%L//!"/L."82%
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Instalacje elektryczne. Budowa, projektowanie i eksploatacja 
Electrical installations. Construction, designing and exploitation 

!

!

!

33+!43!/"+&3!"#$%&!'%()#*+,!-+().&!/+01#2!-+#34(0+$%4,%52&!6+741#2!8%90%4,#$%!
UK(!"#&%%"&&'#(!)&%,+,(-.!/#(0(%%&12)&'20(.34%!"#$%%&'!%()%
%

(b*+!,-*.&% 0/01% 2+-/-*3,-b*4% *53% 015*/*167%
74*-.3<67%/5/&1+4,-*4,8%7490-4,8%0-&6<%1/,8:
*.,-*4,8;%<b013<%b*%b2+3,b73*4%=<67*./% 03&b%
2b6b,%*4*3&14,-*3%*53%2+-/*6.b167%>?*01353:
,0/%/5/&1+4,-*/@%b+3-%>A/-2./,-/H017b% .%5941:
&b73*./%5+-B*-/H%/5/&1+4,-*4,8@;% (b*+!,-*.&%
-37./+3% *./-C!**/% .*Db+63,0/% 2b1+-/C*/% *b%
74&b*473*.3%2+-/-% 015*/*167%2+b0/&167% .*:
01353,0.% /5/&1+4,-*4,8;% )667.b*b% 7% *.6% -3:
=3**./*.3%C5*b74E%2+b0/&1b73*.3%.%/&025b313:
,0.%.*01353,0.%b+3-%5+-B*-/H%/5/&1+4,-*4,8;%Fb14:
,-B%b*/%6;.*;G%/5/6/*167%.%5+-B*-/H%.*01353,0.%
/5/&1+4,-*/0E%b*C.b+*.&67%/*/+=..%/5/&1+4,-*/0E%
6b*1395%/5/6/*167% .*01353,0.% .%5+-B*-/HE%*b:
Cb+5% 2+-/7b*67% .% &3C5.E% -3C/-2./,-3*.3% /5/:
6/*167% .%5+-B*-/H% .*01353,0.%/5/&1+4,-*/0E%-3:
03*% 2+b0/&1b73*.3% .*01353,0.% /5/&1+4,-*4,8E%
b,8+b*4%2+-/,.72b+39/*.b7/0E%-303*%/&025b31:
3,0.% 5+-B*-/H% .% .*01353,0.% /5/&1+4,-*4,8;% (b*:
+!,-*.&%6b9/%13&9/%0<594H%03&b%2b6b,%7%2+-4:
=b1b73*.5%*b%/=-36.*5%*3%52+37*./*.3%&735.:
D.&3,40*/%7%-3&+/0./%/&025b313,0.%5+-B*-/HE%.*:
01353,0.%.%0./,.%/5/&1+b/*/+=/14,-*4,8;%

%
4351.!1.8'5.3!615(6*&)3.'!!

7!!56!836"!19!'56!'*'56A3*!211.!*186(%

*8/%25C5.08/*%3,3*/6.,%Cbb&%.0%.*1/**/*%Db+%
015*/*10%bD%/5/,1+.,35%/*=.*//+.*=%D3,551./0%31%
1/,8*.,35%5*.I/+0.1./0;%?1%830%C//*%63.*54%/53C:
b+31/*%30%3%1/3,8.*=%3.*%Db+%,b5+0/0%JK5/,1+.,35%
?*0135531.b*0@%3**%JL3D/14%)2/+31.*=%bD%K5/,1+.:
,35%F/I.,/0@;%*8/%Cbb&%.*,55*/0%*/,/003+4%.*:
Db+631.b*%*//*/*%C4% 015*/*10% Db+%2+/23+.*=%
*/0.=*0% bD% /5/,1+.,35% .*0135531.b*0;% ?005/0% bD%
,b*01+5,1.b*E% */0.=*.*=% 3**% /M25b.131.b*% bD%
/5/,1+.,35%.*0135531.b*0%3**%*/I.,/0%83I/%C//*%
*/0,+.C/*;% *8/4% ,b*,/+*% 36b*=% b18/+0G% */:
I.,/0%3**%,b62b*/*10%bD%3*%/5/,1+.,35%.*013553:
1.b*E%+/,/.I/+0%bD%/5/,1+.,35%/*/+=4E%/+/,1.b*%bD%
.*0135531.b*% ,b62b*/*10% 3**% */I.,/0E% 0/5/,:
1.b*%bD%,b**5,1b+0%3**%,3C5/0E%2+b1/,1.b*0%bD%
*/I.,/0% 3**% ,b62b*/*10% bD% 3*% /5/,1+.,35% .*:
0135531.b*E%2+.*,.25/0%bD%/5/,1+.,35% .*0135531.b*0%
*/0.=*.*=E% 2+b1/,1.b*% 3=3.*01% /5/,1+.,% 08b,&E%
2+.*,.25/0% bD% */I.,/0% 3**% /5/,1+.,35% .*013553:
1.b*0%/M25b.131.b*;%*8/%Cbb&%,3*%350b%0/+I/%30%
3*%/*5,31.b*35%3.*%78/*%2+/23+.*=%Db+%/M360%
1b%bC13.*%,/+1.D./*%2+bD/00.b*35%N535.D.,31.b*0%
.*% +3*=/% bD% /5/,1+.,% 2b7/+% */I.,/0E% .*013553:
1.b*0%3**%=+.*0%/M25b.131.b*%
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41&)'*&')36!6(95,!&'5&3'8')3'!,(&95&6)3'!!

1*5(1))621!"!*&':36!;A@!:!7!<6'6(A3)3)2!'56!*,((6)'!
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!Zasilanie trakcji elektrycznej – wybrane zagadnienia 
Traction power supply – selected problems 
!

!

!

"8+!!3<"#$%&!'()%*)"+!,-$."/&!0123<)!)"-<!4"5)!2+6/)&!"*782#))!9)/)8"*/2!
O!"##$%%&'()*+,%-./$01'2)3'%4&%%&+15)+6+%%7878%%9:;%5<%
!
:% =>5?B4@A*#B% =?@!5CD%E*>A>%EFG?%A!% =?>G
G-!9F%@%C*-%A*%%@!-!#D?F3*#>E%AF4D%CFCD!9HE%
D?%AC=>?D>EF4DI%d*!?EC@F%?>@5@*%'%=>JE*B4>AF%
+!CD% D!>?!DF4@AF9% @%A%5A*!A*>9% @%C*-%A*%%
D?%AC=>?DB% #>-!+>E!A>% =?65B% CD%'!A>% *% =?@!G
9*!AA!A>I%B=*CB+!%*4D%GB5>EBK%@%C%5F%5@*%'%G
A*%K%=>5CD%E>E!%5%A!%>?%@%=>5%+!%#-B4@>E!%
*A3>?9%4+!%EFA*#%+64!%@%=?%#DF#*%=?>+!#D>E%G
A*%% *% !#C=->%D%4+*% DF4D% CFCD!9HEI% d?@!5CD%G
E*>A>%?HEA*!L%9!D>5F%EF9*%?>E%A*%%*ACD%-%G
4+*% !-!#D?>!A!?A!DF#*% #>-!+>E!+I% P>-!+A!% ?>@G
5@*%'F%5>DF4@6%=>C@4@!AH-AF4D%CFCD!9HE%@%C*G
-%A*%%D?%#4+*%!-!#D?F4@A!+M%
!! D?%#4+*%9*!+C#*!+%G%CFCD!9F%@%C*-%A*%%=TK%
!! D?%#4+*%#>-!+>E!+%N%#D%=TK%
!! D?%#4+*%#>-!+>E!+%OPQR%*%QPQR%#D%!TK%
*% @%E*!?%+6% QS% C@4@!AH'>EF4D% =?@F#'%5HE%
=>5CD%E>EF4D% >G-*4@!T% EF#>?@FCDFE%AF4D%
=>54@%C% *4D% =?>+!#D>E%A*%% *%9>5!->E%A*%I%
NE@A-B5A*>A>%?HEA*!L%=?@F#'%5>E!%@%CD>C>G
E%A*%%9!D>5% >G-*4@!A*>EF4DI% PC*6L#%% =?@FG
A>D>E%A%%+!CD%+%#>%=>5?B4@A*#%E%E!?C+*%!-!#G
D?>A*4@A!+%E%+B@F#B%%AA*!-C#*9%5-%%CDB5!ADHE%
C=!4+%-A>J4*% !-!4D?*4%-% !AA*A!!?*AA% A%% :FG
5@*%-!% M-!#D?F4@AF9% d>-*D!4DA*#*% :%?C@%EG
C#*!+I%
%
%

%
%
%
%
%
%
%
%
%
%

%
KD!% D!PDG>>#%9%#!C%%%5!C4?*=D*>A%>3%!-!4D?*G
3*!5% D?%AC=>?D% CFCD!9C% =>E!?% CB==-F% >3% C!G
-!4D!5%=?>G-!9CI%KD!%3*?CD%4D%=D!?%*C%5!U>D!5%
D>%DD!%DD!>?!D*4%-%*CCB!C%>3%=>E!?%CB==-F%>3%=T%
%A5% !T% ?%*-% D?%AC=>?DK% 5!C4?*G!C% DD!*?% 4>AG
CD?B4D*>AK% =?*A4*=-!% >3% >=!?%D*>AK% G%C*4% 5%D%%
%A5%=?>U*5!C%#!F%*A3>?9%D*>A%>A%DD!%5!C*AA*AA%
%A5%>=!?%D*AA%=?%4D*4!%>3%DD!C!%CFCD!9CI%KD!%
9!DD>5C%>3%C*@*AA%>3%=>E!?%CB==-F%3*P!5%*ACD%-G
-%D*>AC%%?!%%-C>%5!C4?*G!5I%KD!%3>-->E*AA%4D%=G
D!?C%D%U!%G!!A%5*U*5!5%*AD>%DD!%DF=!C%>3%D?%4G
D*>A%=>E!?%CFCD!9CK%A%9!-FM%
!! B?G%A%D?%4D*>A%CFCD!9C%=T%CB==-*!5K%
!! N%#D%=T%?%*-E%F%D?%4D*>AK%
!! OPQR%%A5%QPQR%#D%!T%?%*-E%F%D?%4D*>AK%
%A5%=?>U*5!%QS%5!D%*-!5%!P%9=-!C%>3%DD!%G%C*4%
4%-4B-%D*>AC% BC!5% *A% DD!*?% 5!C*AA% %A5%9>5!-G
-*AAI%KD!%!P!9=-%?F%%==-*4%D*>AC%>3%DD!%4%-4B-%G
D*>A%9!DD>5C% %?!% *A4-B5!5I% KD!% G>>#% *C% =?!G
=%?!5%%C%%A%!-!4D?>A*4%D!PDG>>#% *A%MAA-*CD%3>?%
CDB5!ADC%>3%!-!4D?*4%-%!AA*A!!?*AA%%D% DD!%Q%4G
B-DF%>3%M-!4D?*4%-%MAA*A!!?*AA%>3%:%?C%E%NA*G
U!?C*DF%>3%K!4DA>->AFI
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Metody CAD w projektowaniu opraw oświetleniowych 
CAD methods for luminaires design 

!

!
!

:8:;9!"#!$%&'()*"!
%

(@F.5AL.PR% SAEJ.J% @FA*F.A% PAL-*A% @FS-7V
A(AJE%T]MUUVVK!%<-JA7R%T!=%L%@FA?-7JAL.V
P(E%A@F.L%AFL(-J8-P(ALR5=B%DALR%@FS-7A(AJ%
ESE@-JP(.% @FA*F.A% P(-EJ.5?AP.FPR5=% EJE7(BL%
A.*(EJ-FE7(5=% A% L(-7S>% (% EA(-?>JPAF5(% S% S.V
7F-EE%EWRJ7AL.P(.%PALA5S-EPR5=%P.FS>7S(%(PV
BAFA.JR5SPR5=%L%@FA?-7JAL.P(E%E7J.7BL%A@V
JR5SPR5=% 7A% 5-8BL% AFL(-J8-P(ALR5=B% $FAL.V
7SAPR%?-EJ%L%BAFA(-%@FA?-7JE%7AA@EJ-FAL-*A%
S%LR7AFSREJ.P(-A% E@-5?.8(EJR5SP-*A% A@FA*F.V
AAL.P(.% LE@AA.*.?25-*A% @FA?-7JAL.P(-K%
!EJAT!=% B(FAR%!EJA7-E7%AF.S%$=AJA@(.% B(FAR%
E97% (@J(5EB% $FA?-7JAL.P(-% 7ESJ.JJBL% -8-A-PV
JBL%5SRPPR5=%A@JR5SP(-%A7*RL.%E(>%L%A@.F5(E%
A%.EJAFE72%A-JA7>%*F.B(5SP-*A%FASL(2SRL.P(.%
S.*.7P(-!%"#$%"&'()*%"%+,"$&-(#&'$./%0#$&1-&%
"%/&1.2$%3%4%2&/&)*%52".,/$+16%716,.')$%#(8
9+'6:%%,#&%52+:.91(%69-&,;#%+51()"'()*%#(8
9+2"(716:%)()*%,+%97"1&-1+#&'$&% 2+"7(-6% 71268
/$.'$&% 0#$.1<'.=+% "&2;#'+% +,>$)$.% +,% 5+8
#$.2")*'$%"#$.2)$&,<&'()*%:&9%$%+,>$)$.%+2&"%"&8
-&/&'$.%0#$&1-&%'&%5+#$.2")*'$&)*%/&1.2$&-;#%
52"."2+)"(71()*3%
%

%
H$%&>!9<!:+,-%:!$7;<*=?&2$!$7'-><!$?>@&;>&?@$>&A!!

=-7'$A&+;$>-?<!7$%*=-@!A&%?<*B!=!=-AB5!!
A!9<!#$%&>!$C!;B&!$7;@*->!@<@;&#!$C!;B&!>:#@?-@'&!!

%&@@2?&%!%:'@?2!$?&!$C!;B&!*>-@@&@%

%

?*.% 52+=2&/% +@% 1*.% '.#% 76>:.)1% ABCDDEEF!%
GH!I%/.1*+,7%$'%1*.%<6/$'&$2.7%,.7$='%G%*&7%
>..'% ,.J.<+5.,3% ?*.% '.#% 76>:.)1% )+/5<.8
/.'17% 1*.%/&71.2K7% .L12&/62&<% 716,$.7% 52+8
=2&/%#$1*%79$<<7%&',%&>$<$1$.7%$'%1*.%67.%+@%/+8
,.2'%M?%1++<7%$'%1*.%,.7$='%+@%+51$)&<%7(71./7%
@+2% <$=*1$'=%5625+7.73% M1% $7%)&22$.,%+61% $'% 1*.%
@+2/%+@ &% )+/561.2%52+:.)1%#$1*% 1*.%67.%+@%
75.)$&<$".,% 7+@1#&2.%&$,$'=%,.7$='F% !61+H!I%
>(%!61+,.79%&',%N*+1+5$&%>(%O?M%P51$)73%I.7$8
='$'=% +@% +51$)&<<(% &)1$J.% .<./.'17% 7*&5.7% $7%
>&7.,% +'% &'% +2$=$'&<% /.1*+,% +@% =2&5*$)%
7+<J$'=%52+><./7%2.<&1.,%1+%1*.%$'1.2&)1$+'%+@%
<$=*1%#$1*%/&11.23%!7%5&21%+@%1*.%)+627.Q%7168
,.'17%/&9.% 1#+% ,.7$='7% +@% +51$)&<% 7(71./7%
1*&1%67.%>+1*%2.@<.)1$+'%@2+/%/$22+2%762@&).7%
&7%#.<<%&7%2.@<.)1$+'%&',%2.@2&)1$+'%+@%<$=*1%+'%
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Elektroenergetyka. Zagadnienia wybrane 
Electrical power engineering. Selected issues 
!

!
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Materiały dydaktyczne do nauczania zdalnego przedmiotu 
Podstawy elektrotechniki i elektroniki 
Didactic content for remote teaching Fundamentals of Electrical 
Engineering and Electronics 

!
!

!("#$%&!'(()*+#,:!-.)/0)#1!2345#,:!')3*%+(1!63.(7%,)!
%

UDE@G;DQ?% 9?9D2E?7:G@% GK% HG:@:GD7:LG@% 9<D%
GE39@GEDF% GE39;DF% ;GL?G;@GG2;78% D% G@>@GEG3%
/?9:;DQ3% TGL?G;@G;;% WGL9327I;% 2;@G3G2DF%
!3EL>DE?:D7ID% ;% VL6LE?:D7ID% WGL7@GDF%
WGL9327?IG?78N%U@78DG;2D% ;%J39LFD%UDG:?GN%
WDH;@GG;7EFL% ;% WL<;HGDS;DJ% UDE@G;DQ?%
LHGD7LFDG@% :LGEDQ?% 9L% F?2QD9DFN%
<D6LGDELG;3>%;%MF;7:@F%:%HG:@9>;LE3%WL9GEDF?%
@<@2EGLE@78G;2;% ;% @<@2EGLG;2;J% U3>@G%
2DED<LHLF?% T?.D% D!"#""J% $%>%7@%
9?9D2E?7:G@% %&'D7%FDG@% :%(EDQ?% 9<D%
GD37:DG;D%:9D<G@H%%;%&':@E@(E%FDG@%F%E'D27;@%
(@>@(E'3% <@EG;@H%%#)#)J%*&'D7%FDG@% :%(EDQ?%
'+FG;@L%:;G9?F;93D<;:%FDG@%E@(E?N%&'%7@93'?%
:D<;7:@G;%F@%9%%&%(:7:@H+<G?78%:DIRMJ%
%
%
%
%

%
"07+.8-%1;-!:5-0-.+&0+*++.-!+0-)7+*+10-!=361%-0)&21!
<!=)!&!"A6%#!1$!"!%5"0"%&#03*&3%!1$!"!'361%"0!&0")*3*&10!

%
%
%
%

,@D78;GH%>DE@';D<(%D'@%;GE@G9@9%S%'%(E39@GE(%
%S%@GH;G@@';GH%(E39;@(%%S%E8@%#G9%(@>@(E@'%%S%
E8@%-D73<E?%%S%$'%937E;%G%.GH;G@@';GH% ;G% E8@%
S;@<9(% %S% !3E%>DE;%G% DG9% /%6%E;:DE;%G% %S%
$'%937E;%G% $'%7@((@(N% 0@78DG;7(% DG9%
0D78;G@% 1%G(E'37E;%GN% $D&@'>D2;GH% DG9%
$';GE;GHJ% ,8@% >DE@';D<(% F@'@% 9@W@<%&@9% S%'%
<@7E3'@(N% <D6%'DE%';@(% DG9% @Z@'7;(@(% ;G% E8@%
(36I@7E% %S% -3G9D>@GED<(% %S% @<@7E';7D<%
@GH;G@@';GH% DG9% @<@7E'%G;7(J% 23*4% 7DED<%H%
G3>6@'% 4!"#""J% ,@D78;GH% D;9(% F@'@%
9@W@<%&@9% S%'% 9;(EDG7@% <@D'G;GH% DG9% E@(E@9%
93';GH% E8@% (3>>@'% (@>@(E@'% #)#)J%
2G9;W;93D<;:@9%E@(E(%DG9%7'@9;E%&'%7@93'@(%S%'%
;G9;W;93D<%7<D((@(%F@'@%D<(%%9@W@<%&@9J%
%
%

%
().!#%#.&0+%7)+!607+!60*+73#!*&"8+A!
,!-%#%&03%!"0%!.3&5!+30#%&!%)00#)&!

!
!

!
!



ANNUAL REPORT 2020 81 
!

'!
"
!'
#$

%&
!&
!#
'(

!)'
&*
%$

'*
)#
'&

!

Indywidualne projekty obliczeniowe do kursu Power Supply 
of Electrified Transport Systems 
Individual calculus projects to the course on Power Supply 
of Electrified Transport Systems 
!
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Stanowisko laboratoryjne badania stanu zużycia wyłącznika prądu 
stałego na podstawie przebiegów czasowych prądu i napięć 
The laboratory stand for diagnostics of a DC circuit breaker wear 
state on the basis of current and voltage waveforms 

!
!

6,-!"#$#%&"!'%(#$)*+,#!
%
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Wprowadzenie platformy e-learningowej programu 
inżynierskiego SolidWorks 
Introduction of the e-learning platform for the SolidWorks 
engineering program 
!

!
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E99E"E+:<%5% E"-% -/E8J&"<%7>%87%:)E"% -;"-:;+%
J"&E*&"<0% <@;+-/=&E"<% E.%% -7.+"7)% -EJ;.&+<C%
A+:%&.+<% @&"&% 7>>&"&%% E% .&@% E99"7E-/% +7%
%&<;=.;.=% &)&-+";-E)% %&F;-&<C% 2&<;=.% <:997"+%
-7.-&".<0% E87.=% 7+/&"<0% &)&-+";-E)% %&F;-&<0%
-7.+E-+% <,<+&8<% E.%% <@;+-/=&E"<% 7>% E))%
F7)+E=&<0%%";F&%<,<+&8<C%!%.&@%E99"7E-/%@E<%
9"797<&%%:<;.=%+/&%-7))EJ7"E+;7.%7>%%&%;-E+&%%
<7>+@E"&%@;+/%&E-/%7+/&"C%
D/&% ;.+"7%:-+;7.% 7>% +"E;.;.=% ;.% +/&% >;&)%% 7>%
9"7="E8<% :<;.=% +/&% >;.;+&% &)&8&.+% 8&+/7%%
-7.-&".&%%+@7%<:JK&-+<L%M2(MMNO%5%6789:+&"%
!;%&%%2&<;=.;.=%7>%?7@&"%A,<+&8<%(B:;98&.+0%
12!1314% 5% 6789:+&"% !;%&%% 2&<;=.;.=% 7>%
?7@&"%A,<+&8<%(B:;98&.+C%
%
%
%
%

%

%
!)B#-!@<!<%:CB%3!')73%)<#?!<(C7!7!7)B:'C<*!

'#773#%7+3%)<*>!<+%)+C++!<!7()2(C>3#!=)-3B6)(%:  
A!@<!>)B#-!)$!'5#!$,:#B-3+%!<3'5!'5#!$,:#!5)-B#(>!>CB#!3+!

'5#!=)-3B6)(%:!7()2(C>%
%
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! Opracowanie i wdrożenie systemu transmisji na żywo do 

prowadzenia zdalnych zajęć laboratoryjnych 
The development and implementation of a broadcasting system 
for the purpose of performing remote laboratory classes 

!
!

7!!"#!$%#&'()!
%

VLV/P<0/%V%QRQR%LE-S%#;"8#'"/%Q!DQTU6EHTQ%
V['SP":/%;LEV/8W#U"#%W/PVB%8[8/-W[0WU[07%U/%
E8$#4:EXBZ% YXLH8% ;LEV/8WEU[07% ;LW#8'"ET
WHV[% 0WVXB% PW/UEV"<% LHVU"#W% $/AEL/WEL"/%
V['/4/P<0#% 8EPWV;S% 8E% /;/L/WSL[Z% </'#L[%
W/"UPW/$EV/U#% V% $/;WE;/07% "% "UU[07% SLW<T
8W#U"/07% 'EA"$U[07[% P/-% LHVU"#W% -/'#L[%
"UW#LU#WEV#%U"#%E%#LSP<%V[PW/L0W/P<0#P%P/-EX0"%
Z"8#E% 8E% 0#$S% ;LEV/8W#U"/% W[07% W/PVBZ% 2E%
WL/UP'"PP"% SW[WE% SLW<8W#U"/% PWL#/'SP<0#4E%
($4/WE% 6/'$"U-% [<[% ;E:<0WEU#4E% W% ;LW#T
:<0WU"-"#'% P[4U/:S% P2TM[% /% EAL/W%
WL/UP'"WEV/U[% A[:% W% Q% /;/L/WHV% ;EP"/8/P<T
0[07%V[PX0"#%W%0W[PW['%P[4U/:#'%P2TM%\SW[WE%
ES'"\%]!"#$%&%
'()*+,% *+-% ./)*01% 2(3/4.()*0-(% 5/% 64/20"
5.+-70%.089:% ;0</40*/4(8-(=>%.%?/.64/)./-(=>%
@4A5+1%B-+4C77%/40.%.089:%.%D-*+C40=87E%-05./4F%7%
)*+4/20-70%G4A5+1%2%7-*+;7C+-*-(=>%)()*+,0=>%
+;+3*4/+-+4C+*(=.-(=>&%
%
%
%
%

%
!"#$%&'()*+,+-.(/./'$%0('1&2/%3/43(2&(5.-+(
(6!7*+",(83&91&%(+:('#$(*3;$('1&2/%3//3+2(/./'$%(

!
%
%

H>+% '!?'"-I/J"K% +675+,7=E%2>7=>% ;0)*+5% 7-%
K$K$E%>0)%L/4=+5%*>+%*+0=>7-C%/L%=/F4)+)%0*%0%
57)*0-=+&% !,/-C% *>+% =/F4)+)% =/-5F=*+5E%
)/,+%04+%0;)/%;0</40*/47+)%4+MF747-C%0==+))%*/%
+MF76,+-*&%I0,+40)% 7-)*0;;+5% 7-% ;06*/6)%0-5%
/*>+4%,/<7;+%5+N7=+)E%0)%2+;;%0)%2+<=0,)%5/%
-/*%/LL+4% )FLL7=7+-*% N75+/%MF0;7*(% */% =/-5F=*%
*>+)+% =;0))+)&% O/4% *40-),7))7/-E% 0-% B;C0*/%
I0,;7-3% PQ% )*4+07-C% 5+N7=+% 20)% F)+5E%
=/--+=*+5%*/%0-%RSTD%)7C-0;%)27*=>E%0-5%*>+%
N75+/%20)%*40-),7**+5%L4/,%K%=0,+40)%27*>%0-%
/F6F*%27*>%0%=;+04%RSTD%)7C-0;%UVF,7W%X!"#$%
20)%F)+5%&%
H>+%)()*+,%20)%F)+5%*/%4F-%;0</40*/4(%=;0))+)%
/-%S7)*47<F*+5%B-+4C(%'/F4=+)%0-5%=;0))+)%/-%
D-*+C40*7/-E% 'F6+4N7)7/-% 0-5% I/-*4/;% /L%
'/F4=+)%7-%',04*%Y/2+4%'()*+,)%
%
%

%
%

%
!($11!*%#-1*(*1#!4##1(#%1("5-.E1!*(#/!/!*"*%.&!

%(#-*&(*5(!-#!!"#$!
%!&'(#!$)!*+,$-+.$-"!/.+01!#'.2!*'3(!.-+0/4'//'$0!/"/.(4%

!
!
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Zestaw ćwiczeń z zakresu platformy  
Arduino do realizacji w trybie zdalnym 
A set of laboratory exercises for  
online Arduino platform learning 
!

!

<8*:+,!-./0102/3+4!"385!68878+:3+4!",3*8.9!;8/+:84!00,*83!50508.2/3+!
!
!"#$%&'()*+% ,-).-/")0/(#/% 123/450% 678-)9
076:;% (/0$'%0% ,)4<'/0)07"% =/2-$<#$;% %$<'%
)>$6(#$% (#$=>&4(/% 0% ,-/2'76$% #(?7(#$-50%
0#$@1% <,$6%/@()*6#A% B@/'$.)% '$?% ),-/6)0/()%
=$<'/0% +0#6=$C% ,)=0/@/%D676:% (/% ),/()0/9
(#$%,)4<'/0)076:%81(26%#%"#2-)2)('-)@$-50A%
E4$674)0/()% <#&%(/%,@/'8)-"&% !-41#();%,)9
=0/@/%D6D%(/% <=7>2#$%04-)?$(#$% <#&%0% '/%(#2#%
,-).-/")0/(#/%"#2-)2)('-)@$-50A%F-),)()9
0/(7%=$<'/0%+0#6=$C%,)=0/@/%(/%=/,)=(/(#$%
<#&%=%(/<'&,1%D67"#%81(26%/"#G
!! )><31./%0$%*+%#%07%*+%678-)076:%#%/(/@).)9

076:H%
!! )><31./% ,-)')2)350% 2)"1(#2/67%(76:;%

-50(#$?%=%0#$@)"/%'7,/"#%6=1%(#250H%
!! )><31./%07*0#$'@/6=7H%
!! <'$-)0/(#$% <#@(#2/"#% #% <$-0)"$6:/(#9

="/"#H%
!! 2)(<'-126%/%,)4<'/0)076:% 6=3)(50% -$.19

@/')-50A%
E%10/.#%(/%).-/(#6=)(7%4)<'&,%4)% @/>)-/')9
-#50%),-/6)0/()%-)=0#D=/(#$%,)=0/@/%D6$%(/%
=4/@(7%4)<'&,%4)%"/<=7(7%-)>)6=$%;%=/,-).-/9
")0/(#$% "#2-)2)('-)@$-/% )-/=% )><$-0/6%&%
$8$2'50% -$/@#=/6%#% <=2#61% ,-=7%072)-=7<'/(#1%
2/"$-7%#('$-($')0$%A%

0&5)+!>&G)'&/)'&6>!7)5*7&8!7'&*9!:Q!+)>76/;'<!!
=!Q!0'56&+)<!>!Q!?97)8&@;+&;<!A!Q!+&>;'&<!B!Q!>&+')9)+!

C!!D&G)'&/)'9!/;8/!8/&+58!56'&+*!;E;'*&8;8F!:!Q!*)>76/;'<!=!Q!
0'56&+)!!"#$!%!Q!&'()*+&,-$!.!Q!/&+&0&1!2!Q!+)/03*43,&%

%

%
B#.#'/@%6#-61#'<%/(4%6)",)($('<%,-).-/""#(.%
<2#@@<;%$I$(%#(%':$%>/<#6%<6),$;%<$$"<%')%>$%$<9
<$('#/@% #(% 6)('$",)-/-7% $(.#($$-#(.%,-/6'#6$%
#(%"/(7%8#$@4<A%J)%"$$'%"$('#)($4%<'/'$"$(';%
/% <$'% )8% @/>)-/')-7% $K$-6#<$<% ':/'% $(/>@$% ')%
@$/-(%>/<#6%81(6'#)(<%)8%"#6-)6)('-)@@$-<%0$-$%
4$I$@),$4A%J:$%!-41#()%,@/'8)-"%0/<%1<$4%>$9
6/1<$% )8% @#"#'$4% '#"$% -$L1#-$4% ')% <'/-'% ,-)9
.-/""#(.A% F-),)<$4% <$'% )8% @/>)-/')-7% $K$-9
6#<$<%$(/>@$%')%@$/-(%)8%@#<'$4%<)@1'#)(<G%
!! :/(4@$%)8%4#.#'/@%/(4%/(/@).1$% #(,1'<%/(4%

)1',1'<H%
!! :/(4@$%)8%6)""1(#6/'#)(%,-)')6)@<%#(6@149

#(.%"/(7%'7,$<%)8%<$(<)-<H%
!! :/(4@$%)8%4#88$-$('%4#<,@/7<H%
! 6)('-)@%)8%<'$,,$-%")')-<%/(4%<$-I)<H
! 4$<#.(%)8%>/<#6%'7,$<%)8%6)('-)@@$-<A
B1$% ')% @#"#'$4% /66$<<% ')% @/>)-/')-#$<% /'% ':$%
!(#I$-<#'7% M,/(4$"#6% 6)(4#'#)(<N;% ':$% )(@#($%
6)1-<$%0/<%6-$/'$4A%O'14$('<%6/(%@).#(%')%6)"9
,1'$-% #(% @/>)-/')-7;%0-#'$;%4$>1.%/(4%1,@)/4%
<2$'6:% #(')% "#6-)6)('-)@@$-% /(4% )><$-I$% $89
8$6'<%)8% ':$%,-).-/"%1<#(.% ':$% #('$-($'%6/"9
$-/A%
%
%

%
5)637!8!*(9*)-(!:-(6&,-&!!  
;!!<-(6&,-=:!6&:7-3*!>)&?%

%
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ROZWÓJ KADRY NAUKOWEJ 
|  SCIENTIFIC STAFF DEVELOPMENT 
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%
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!% 1"% 1"#$%% &'#()%*'#% &'!$+% &'1&% (,!)$,)%'1(%
%-)1&%/)1.&/8%1%(,!)$&!(&%!$%'!(%01/#-1&#-/%!(%$#&%
#$0/% 1% &),'$!,!1$1% ')% !(% 10(#% 1% ,'!02% 301,)2%
/)4#-)%$1&.-10% 3')$#")$1%*'!,'% !"3-)((%'!"%
0!+)%1%41!-/%&10)8!
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Uzyskanie stopnia doktora habilitowanego: Ryszard Kowalik 88 
Habilitacja: Adam Smolarczyk „Nowoczesne metody badania poprawności 
działania blokad kołysaniowych zabezpieczeń odległościowych” 
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!"#$%&'()!$*+,'(&!-+%*+.&!/&0(1(*+2&')3+!4!5/6!2(*/!7/&0(1(*&*(+'8!-)3.))!!

Systemy, urządzenia i metody wykorzystywane 
w elektroenergetyce do realizacji funkcji zabez-
pieczeń, monitorowania stanu oraz nadzoru 
Systems, devices and methods used in electrical 
power engineering to implement protection 
functions, condition monitoring and supervision 

!
!1!"#$%!&'(#)*+!
%

PVW(L9!"#% $%1O!"&% '1(%1)&% *&+","%1-&!#.1%
+/01%1-"21&!#%1%-/(1!&!"#3%O1!&'%$%4%O)&56%%
1% (%P)/5*%-"7($1189% 11$%&0&%-')1:1!&;% <#'!2%%
1% !"5*% +/01% 1O)&51-&!"#% "%-/(1!&!"#% '-P5*%
$/$%#3P-%31!"%1)1-&!"&%$%&!4%&4%1%)&!$=1)C
3&%1)&% #,#(%)1#!#).#%/51!#.1% '4:#>% 315/%%
"%-/$1("#.1%!&O"75"&;%?1,#>!&%O)&5&%'1%/51/0&%
1O)&51-&!"&% 3#%1'% %#$%1-&!"&6% -/(1!&!"&%
%#$%P-%1)&1%1()#8,#!"&%-&)4!(P-%$%1$1-&!"&%
4)12'1#@% 0251!185"% $/$%#34%ABC%'1%O)1#$/0&C
!"&%'&!/5*%-/(1)1/$%/-&!/5*% O)1#1%4)12'1#C
!"&% 1&+#1O"#51#@% #,#(%)1#!#).#%/51!/5*% $"#5"%
/D% "% DD;% ?1,#>!/3"% O)&5&3"% 1% 1'3"#!!/3%
5*&)&(%#)1#%+/0/% 1O)&51-&!"#%4)12'1#!"&%&4C
%13&%/("% #,#(%)1#!#).#%/51!#>% -/(1)1/$%4>2C
5#.1%%#5*!1,1."7%EFGHIJKL%"%>#.1%O)1#%#$%1-&C
!"#%-%-&)4!(&5*%,&+1)&%1)/>!/5*%1)&1%1O)&51C
-&!"#%-/3&.&@% '1%/5125/5*% 4)12'1#@% &4%1C
3&%/("% #,#(%)1#!#).#%/51!#>% $%1$1-&!/5*%%
-%$%&5>&5*%DD%"%/D;%
%

%

%

%

%

%

%

%

%

%
5@)+A<!%D&B@!%@%CD<E!<(G-C(H(F&G-&!GC!!
;!C3D!&>>D&H&G*D!(B!C3D!*&&-GDC!*(GC&-GQ
-G)!C3D!<D?-*D%!(B!C3D!&EC(CH&G%B(H<DH!

<(G-C(H-G)!%@%CD<!

M+%&"!"!.%%*#%'#.)##%1=%*&+","%&%#'%'15%1)%-&$%
&$$15"&%#'%-"%*%%*#%O#)=1)3&!5#%1=%1N#)%1!#%
*4!')#'% -1)($6%31$%% 1=% -*"5*% -#)#% "3O,#C
3#!%#';%M!#% 1=% %*#3%-&$% %*#% '#N#,1O3#!%%
&!'%"3O,#3#!%&%"1!%1=%%-1%$/$%#3$%=1)%31!"C
%1)"!.%%*#%51!'"%"1!%1=%&%*".*CO1-#)%&!'%*".*C
N1,%&.#%O1-#)%&4%1%)&!$=1)3#);%O*#%!#P%%-1)(%
51!5#)!#'% %*#%'#N#,1O3#!%% 1=% %#$%"!.%3#%*C
1'$6%%*#%O#)=1)3&!5#%1=%%#$%$%&!'%%*#%'#%#)3"C
!&%"1!%1=%%*#%51!'"%"1!$%=1)%4$"!.%%*#%ABC%$/$C
%#3%51334!"5&%"1!%'#N"5#$%=1)%'&%&%%)&!$3"$C
$"1!%4$#'%+/%%*#%CT%&!'%QT%O1-#)%O)1%#5%"1!%
'#N"5#$;%A4+$#R4#!%%-1)($% 1=%&%'"==#)#!%%!&C
%4)#%-#)#%%*#%'#N#,1O3#!%%1=%&%O1-#)%&4%1C
3&%"1!%'#N"5#%4$"!.%%*#%EFGHIJKL%%#5*!1,1./%
&!'%"%$%%#$%"!.%"!%,&+1)&%1)/%51!'"%"1!$6%&$%-#,,%
&$%%*#%'#N#,1O3#!%%1=%)#R4")#3#!%$%=1)%O1-#)%
&4%13&%"1!%'#N"5#$%4$#'%"!%QT%&!'%CT%$%&%"1!$;%
%

%

%

%

%

%

%

%

%

%

%
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5@)+A<!CD%C(FD)(!%@%CD<E!CD+D?(<EG-?&*@&GD)(!"HBI<HB!(H&D!
%C&G(F-%?&!+&&(H&C(H@&GD)(!<(!%>H&F<D&G-&!F%>B><D-&>&G-&!EHDAQ
<DD;!D&&DD>-D*DDG-(F@*3!!;!!C3D!&>>D&H&G*D!(B!C3D!"HBI<HB!CD%C!
CD+D*(<<EG-*&C-(G%!%@%CD<!&G<!&!+&&(H&C(H@!%C&G<!B(H!*3D*?-G)!

C3D!-GCDH&*C-(G!(B!>H(CD*C-(G!<D?-*D%!
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!"#$%$&"'(")!!"#$%$&"&$*+ 
Nowoczesne metody badania poprawności  
działania blokad kołysaniowych zabezpieczeń 
odległościowych 
Modern methods of testing the correctness  
of action distance relays power swing blocking 
functions 

!

"7#8!,8!)##&-!"!
!
T^4;Z+%%:"0SZ"5#"$%Z$?:%;+%'=T+2:3$;"%Z%%;%
7%Z%S=$U""% V$D"["3$#4\Z+\C% P%34#T4^$% %Z$% T$B
S$2Z"+1% T;"0T$Z4#V% T% D[%:$2$7"% :%^4:$Z"%B
;47"% T$D+T'"+#T+1% %2[+S^%E#"%;4#VC% >$S$2B
Z"+Z"$H% :34=47"% T$\7%;$Z%% :"5% "% :34=+% '%=?B
:T%Z%%;%7%Z%S=$U""%3%%7C"ZCG%
!! ?:4:3+7$34T%;$Z"+% ;"+2T4H% 2%34#T0#+\%
:%^4:$1%7%#4%"%$[S%=4374;%;4:%=T4:34;$B
Z4#V%2%% "#V%2+3+:#\"%;%D[%:$2$#V%:%^4:$B
Z"%;4#V%T$D+T'"+#T+1%%2[+S^%E#"%;4#VH%

!! '%2T"$^% T$D+T'"+#T+1% "% "#V% U?Z:#\"% T;"0T$B
Z4#V%T%:%^4:$Z"$7"%7%#4H%

!! 7+3%24%D$2$Z"$%D[%:$2%:%^4:$Z"%;4#V%T$B
D+T'"+#T+1%%2[+S^%E#"%;4#VH%

!! Z%;4%:47?[$3%=%2T"$^$\0#4%;%#T$:"+%=T+#T4B
;":347%2%%D$2$Z"$%T\$;"::%24Z$7"#TZ4#V%
;%:4:3+7"+%+[+:3=%+Z+=S+34#TZ47H%

!! '=T+'=%;$2T+Z"+% D$2$1% D[%:$24% :%^4:$B
Z"%;+\% ;4D=$Z+S%% '=T+:$WZ":$% %2[+S^%B
E#"%;+S%%T%;4:%=T4:3$Z"+7%T$'=%'%Z%;$B
Z4#V%7+3%2%"%Z$=T52T"C%

!
L@4#7!#7,147@!##?#211C@@!

I!8@-'!#C!;B-!:#>-1!#C!;B-!##?#211'B!

!
;V+%7$"Z% :#"+Z3"U"#% $#V"+F+7+Z3:% ;+=+% '=+B
:+Z3+2% "Z%3V+%V$D"["3$3"%Z%7%Z%S=$'VC% M3%#%ZB
#+=Z+2% "::?+:% =+[$3+2% 3%% 3V+% 2":3$Z#+% =+[$4:%
'%;+=% :;"ZS% D[%#:"ZS% U?Z#3"%Z:C% ;V+% "::?+:%
3V$3%;+=+%2+$[3%;"3V%$Z2%2":#?::+2%"Z%3V+%7%ZB
%S=$'V%"Z#[?2+G%
!! :4:3+7$3":"ZS% 3V+% :Z%;[+2S+% %U% '%;+=%
:;"ZS:%$Z2%$[S%="3V7:%?:+2%3%%2+3+#3%3V+7%
"Z% 2":3$Z#+% =+[$4:% '%;+=% :;"ZS% D[%#:"ZS%
U?Z#3"%Z:H%

!! 2"F":"%Z%%U%'=%3+#3"%Z:%$Z2% 3V+"=% U?Z#3"%Z:%
=+[$3+2%3%%'%;+=%:;"ZS:H%

!! 7+3V%2:% %U% 3+:3"ZS% 2":3$Z#+% =+[$4:% '%;+=%
:;"ZS%D[%#:"ZS%U?Z#3"%Z:H%

!! $%Z+;%=+$[B3"7+%:"7?[$3%=%3%%:3?24%24Z$7"#%
'V+Z%7+Z$%"Z%'%;+=%:4:3+7H%

!! '+=U%=7"ZS%'%;+=% :;"ZS%D[%#:"ZS% 3+:3:%%U%
3V+% :+[+#3+2%2":3$Z#+% =+[$4%?:"ZS% 3V+%'=%B
'%:+2%7+3V%2:%$Z2%3%%[:C%

!
!
!
!

!
51D*7,14#'*!'1D-J@-2!@#'-41?:A@!1::B#'-A!?1!',1BD:D*JE

?@-!!"#$!%&4:'()!*&+,)(-!),.:/0&.1:'.,:/!
2!3.!-4(5%6-!&7!8/-!15%-4(.:-!:/(.9-)!&.!8/-!!"#$!%6(.-!

4:01.9!),.:/0&.&:)!%&;-0!);1.9)%
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!"#$%&'&!(")*"%+)&!,!-./!0.1+2+!!

Wirtualny system zabezpieczeń  
elektroenergetycznych 
Virtual power system protections 
 
 
 
 
 

#$0%&'!()*'$+,-.!A<!"#"$"!%&'()!*+,"!-!/&$70!1&!2300!,450!678,&7!#38$9$:3:/,$4$43!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1&!2300!,450!#;8.3&1!<$+39,=>!
%

(?%"%% Q%E;J?%% J+)"J;"INV% %)%?;QN%+?%Q% ;7;?J9
7J)X%"IN%E;?XB%?;Q%"I;%E%5Q;J5Q;);J%%BX+7%XIJ;%
Q%,JQ;;J"QJ);+EJIA%!)%?;Q%%Q%<%5);J);%%E;?XB9
%?;Q%"I;%;+QE%?%%EIC)B(%XJQNV%RJ%?+QE;!Q%);%%;)9
7+?7%XI"Q)J%CX+C+E%)J%+,J");J%E%,?%)RI%E*%C!%
7+R?;EJ% 5+% Q%;7;?J7J)X+E%);%%E% BJ@%5%"L%
Q%,JQ;;J"QJE%CX%"I;%J?JJX?+J)J?<JXI"Q)I"LA%&J9
%?;QBI!"% 7B)J"IJ% Q%,JQ;;J"QJE%ECQICXJ;"L% ;:?V%
Q%;JE);%I!%;+5+,)I% ?B,%E;NJCQI%;+Q;+7%);J9
Q%E+5)+J";% I%J% ?+QE;!Q%);%%J?%CI"Q)J% CJ@%5%9
I!"J%C;N%Q%5Q;JC;!XJJ%);JQ%?JR)I"L%B?Q!5QJE%Q%9
,JQ;;J"QJ);+EI"L%EBSA%
C%;?%"I%Q+CX%@%;?QJ5CX%E;+)I%E%E;J?B%E%?;%)9
X%"L% XJCX+EI% CICXJ7%+,C@B<;%B?Q!5QJE% Q%,JQ9
;;J"QJ);+EI"LV% EIJ+)IE%)I% )%% CICXJ7%"L%
E;?XB%?)I"LV%7+5J?BI!"I% J;?J%%;+5CX%E+EI"L%
Q%5%EV% E% XI7% BC@B<N% CJ?EJ?+E!% ;% J?;J)"J!V%
+;%?X!% )%% )+?7;J% EBI9YSZT[A% >%CX+C+E%);J%
C;J"I7;"Q)I"L%XJ"L)+?+<;;%;)7+?7%XI"Q)I"L%Q%9
?:E)+%)%%;+Q;+7;J% C;?QNXB% I%J% ;%+;?+<?%7+9
E%);%% Q%+E+"+E%@+% Q,B5+E%);J7% B);J%X+9
EJ<+V% %BX+?CJ;J<+% J?+5+E;CJ%% +% ,%?5Q+%E!9
CJ;7%Q%CX+C+E%);B%)%%;+X?QJ,I%%BX+7%XIJ;%Q%9
,JQ;;J"QJ);+EJIA%

*LJ% XLJC;C% ;)"?B5JC% XLJ%"+)"J;XV%%)%?IC;C%%)5%
;7;?J7J)X%X;+)%+7%U;?XB%?;Q%X;+)%;)%XLJ%7;J?5%+7%
;+EJ?%CICXJ7%;?+XJ"X;+)A%*LJ%%)%?IC;C%+7%XLJ%
U;?XB%?;Q%X;+)% ;CCBJ% %??+EC% CB<<JCX;)<% XL%X% E*%
C+?BX;+)C%"B??J)X?I%BCJ5%;)%XLJ%E*%;)5BCX?I%"%)%
,J%;7;?J7J)XJ5%;)%;?+XJ"X;)<%;+EJ?%CICXJ7CA%
E7;?J7J)X;)<%XLJ%;?+XJ"X;+)% 7B)"X;+)C% ;)%5;79
7J?J)X%CB,CX%X;+)%7;J?5CV%XLJI%;?+U;5J%%%C;7;?%?%
+?%<?J%XJ?%?JUJ?%+7%?J?;%,;?;XI%%C%"?%CC;"%C+?BX;+)C%
"+)C;CX;)<%+7%5+QJ)C%+7% ;)5J;J)5J)X% EBS%;?+9
XJ"X;UJ%5JU;"JCA%
*LJ%CB,7;XXJ5%E+?J%;?JCJ)XC%7%)I%U%?;%)XC%+7%
XJCX% CICXJ7% 7+?%+;J?%X;)<%;?+XJ"X;UJ%5JU;"JCV%
;J?7+?7J5%+)%U;?XB%?%CICXJ7CV%7+5J??;)<%CJU9
J?%?%,%C;"%X%CJCV%;)"?B5;)<%CJ?UJ?%%)5%"?;J)X%CJ?9
U;"JCV%,%CJ5%+)% XLJ% EBI9YSZT[% CX%)5%?5A% *LJ%
BCJ% +7% C;J";7;"% ;)7+?7%X;+)% XJ"L)+?+<;JC% %X%
,+XL%XLJ%L%?5E%?J%%)5%C+7XE%?J%?JUJ?C%L%C%?J9
CB?XJ5% ;)%,B;?5;)<%%%B);NBJV%;?+;?;JX%?I%J)U;9
?+)7J)X%E;XL%%%UJ?I%)%??+E%%;;?;"%X;+)%7+?%XLJ%
)JJ5C%+7%;?+XJ"X;+)%CICXJ7CA%
%

!
=./012:2034!1:5-6"7!>8090:4!30:-;!903:-.:;<!:46<"34!4"34:5!.06<?424!=/2442-3<"6<!(C?>!"!.02017"?46<!-8-6-37"6<!17":;<!!!
@!!3!1<6.8<9<-4!>80:9!4<"A/"6!09!75-!3-:!:03:-.7!09!4"7"!-B:5"3A-!>-7:--3!(C?!4-C<:-1!"34!75-!/-17!09!75-!17"7<03!:06.03-37
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Doktoranci 
PhD students 
!

!

!

!
!
O5C$D$"%1%UI%,-C%\U]%I%4$$,%$C+%CF,D8+$"%-=$C%
EFC-,$1CD"%D,%$C%/8>81,IC-/8>%1,I,$,8>%$C%
^_U_\U\]\^% FU%M-"8D$"%CIC-/% 1,$D%"F"IC-,D"%
$C+%CF,%"B% BC5C% F"+F4%C-,4% I$=% $C% 31+G/%
4C+%CFI+$8>% B4D+8BCD4BC8/8>% -% $C%$%"8>D$8"%
*,FI1,-I+$"BU%0$=$1/%$DD/B$%-%31+C%"%4C+%CFV
I+$"B%DF%^%BC5C%-/4%F",%$1C-,D"%EF,8"%$C+%CFV
I+$"%-%$/I8/E%$D,8>W%,4%CB,%/+,6%"%"+%FCD$+,%%
$%"%"+%FC%"8>D$+,6%$DBCFB,%/+,%%"8>D$81D,%$%%"V
%"+CB4D$+,8B,6% B,%"B,%/+,% CF,1% D,4+$% B$V
1/81D"U%*%PDI%/%48$"%.%"+%FC"D"F5"%/+$%EFC-,V
$1CD"% IC%$1$,/,D$,%-IE$"F,BC8"%CIC-/%EFC-,V
$1C8"%-,$,D$,%$%EF1/5C%C-4BC8"%FC1EF,-/%$C+V
%CFI+$"U%*%5F4$D$4%\]\]%FU%C$-//C%I$=%IEC%+,D$"%
-%%F/-$"%CD%$D"%E%U%X41$"D%4C+%CF,D%,%-%PDI%/V
%48$"%.%"+%FC"D"F5"%/+$YU%*%F,B,8>%IEC%+,D$,%
1,EF"1"D%C-,D"% 1CI%,//% B$=$1/% $DD/B$% EF"V
1"D%,8B"W%
!! H@+;8A!@+;BB@+CD)*D!C! ;@9DC*-!)D5D)*D!
;B+@)*D! 5+&B+9D! C! ;C*-B6-! ?;BDCD! EFG6%
EFCBU%$F%>,-U%$D:U%/CB,D%J,F%$+_

!! E5!@+,D;#F!5+!@FA6*&D%M*! H-5D%MD!EGEGI!J!
%+! @+C*))*;,D!C*-5K*-!! "#$%&! "'()*+,-./!
0! 0123+3! "'4+530,416! -$,23"*76*%6%
EFCBU%$F%>,-U%$D:U%0,F$4I1%0,%$DC-I+$U%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

UD$"F% ZM,-%\U]Y%CD%UD$N"FI$%/%.$48,%$CD6%$C8V
%CF,%%I%4$$"I%-$%%%8CD%$D4"%CD%%>"%"P$I%$D5%%"FBI%
4D%$%%̂ _[_\[\]\^U%14FF"D%%/6%%>CI"%$D%"F"I%"$%$D%,%
$C8%CF,%%$"5F""%B,/%"DFC%%%$D%4C8%CF,%%38>CC%I%,%%
%>"%*,FI,-%UD$N"FI$%/%CB% ,"8>DC%C5/U% !%%4C8V
%CF,%%38>CC%%DCU%^6%BCF%$DI%,D8"6%$>4%%>"I"I%B,/%
-"%$"N"%CE"$% $D%%>"%BC%%C-$D5%B$"%$IW%!4%CB,%$8%
1CD%FC%6% .%"8%FCD$8I6% ,D$% .%"8%F$8,%% .D5$D""F$D5_%
PDBCFB,%$CD% ,D$% 1CBB4D$8,%$CDI% ,"8>DC%C5/_%
0,%>"B,%$8I_%,D$%$>/I$8,%%38$"D8"IU%,>"%.%"8%F$V
8,%%$C-"F%.D5$D""F$D5%PDI%$%4%"%-CF+I%%C%I4EECF%%
F"I",F8>"FI%,D$%I%4$"D%I%$"N"%CE$D5% %>"$F%$C8V
%CF,%%%>"I"IU%PD%4"8"B-"F%\]\]6%,D%CD%$D"%B""%V
$D5%-,I%>"%$6%%$%%"$6%Z.%"8%F$8,%%$C-"F%.D5$D""F$D5%
PDI%$%4%"%4C8%CF,%%3%4$"D%`I%4,/YU%,>"%B""%$D5`I%
EF"I"D%,%$CDI% ,$$F"II"$% %>"% BC%%C-$D5% %CE$8I6%
,BCD5%C%>"FIW%
!! ;#3-%&'#%!34!58%!,0,#&!39!&3-53#,)!&%:#%%2!
'4&%#!;,0!<=>6%EF"I"D%"$%-/%$FCB"IICF%/CB,D%
J,F%$+6%4386%.D5U_

! @#36!*&%,!53!"'()*-,5*34!?@&*5*34!<><>AB!C8,5!
283')&!0%!+430!(%93#%!:%55*4:!"'()*28%&!*4!,!
8*:8D*6",-5! .3'#4,)6%EF"I"D%"$%-/%$FCB"IICF%
0,F$4I1%0,%$DC-I+$6%4386%.D5U

E0?F0K,3--!K=,+-8=&/-9!0K,-=!80?F0KA?-=!!
:!G3AF9F=--=!C+=?FK0=3=K)=F9?-!008-8,A!0K,-9!
:!5-(+-0F=-=!H>I:3=&!!B!KJE!AF=8=3FA!-,KK9-3)!
0=F!80-F0K,+!FJ=A=A!,F!FJ=!C+=-FK--,+!K0:=K!C3C
)-3==K-3)!G3AF-F=F=!:J-+=!:0K?-3)!,F!FJ=!K,-3!
L-(K,K9!
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NAGRODY I WYRÓŻNIENIA 
|  AWARDS AND PRIZES 
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!! !"1#"$%%&)1'(%)*"'$%"$%+"$-$%%

,-)'%'*%*')%"(%#**-"'$.%
%
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Nagroda Prezesa Rady Ministrów  |  Prime Minister's Prize 94 

Nagroda Prezydenta m.st. Warszawy   
|  Award funded by the President of the Capital City of Warsaw 

95 

Stypendia SEP  |  SEP scholarship 96 

Wyróżnienie od IEEE IM Society  |  Distinction from IEEE IM Society 97 
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Nagroda Prezesa    Prime Minister's 
Rady Ministrów Prize
%
-##*"&@&%"#"+#"<"&%*+I%XP*+,(&3/#&)5&%"#&]
@/,:"&)5/%/%<+&&0@%*"&),%9,>","#@,)9%(/""#]
<,<+*(0@% *3*"+"#*&*",*+,)#&,)9% &/<"/*,#%
&&*/4)/&%!1^41%#%@,"#"#,<+&&/*(%<#+:)#&,)9%
<,<+*(0@% /((:&#3#,/)#&,)9XV% &:+#"<+@&%%
""%/&_I%!"#$%&$%'(#)*#)+,(%&(%-$.$%/01234)(4$%
4$,1(56% 71+&+%$% '$50%8)4)%-12/9%:% ;1$*0%
5(*+4)(4(%%&*&+,2<4)+%(;1$*(/$4)+%;1&+&%=+=%
$"-(1$%>(5+<"%%-+1(/$4)$%#((1504$*0=4+,(%
/% +<+#-1(+4+1,+-0*+9% 71&+5%-$/)(4+%/% 1(&?
;1$/)+%/04)#)%@$5$A% %-$4(/)6%/$1-(B*)(/+%
(1$&%(10,)4$<4+%1(&/)6&$4)+%$#-"$<4+,(%;1(?
@<+>"%4$"#(/+,(9%'(&;1$/$%5(%-$1*&$%@$1?
5&(%/$1-(B*)(/+=%/)+5&0%">(3<)/)$=6*+=%;(?
5+=>(/$4)+%5$<%&0*C%@$5$A%/%&$#1+%)+%(;-0?
>$<)&$*=)% %-$42/%;1$*0%C0@105(/0*C%>)#1(?
%0%-+>2/%4)%#)+,(%4$;)D*)$%!EFGE9%H$5$4)$%
51%)439%!"#$%&$%'(#)*#)+,(%*+*C"=+%5"3$%/$1?
-(BI% ;1$#-0*&4$J% ,503% (;1$*(/$4$% >+-(5$%
(;-0>$<)&$*=)% >(3+% %-$4(/)I% @$15&(% ;(?
>(*4+%4$1&D5&)+%5<$%(;+1$-(12/% %0%-+>2/%
50%-10@"*0=40*C9%

%
E-:+7A(!;(-7-:(!D(4+!B1)1:'(4<!41'+:7E:(!!

*(7+7)()1(!)(9(14+!
A!E-:1:11)!17!;(1A-!B1)1:'-(!(-9((41)9!!

'/-!(<((41)9!17!'/-!;(17-!

%
G(*-(1$<%5)%%+1-$-)(4%+4-)-<+5% KL;-)>)&$-)(4%
(M%*(4M),"1$-)(4%$45%(;+1$-)4,%%-$-+%%(M%C0?
@1)5%<(/%N(<-$,+%!EFGE%>)*1(,1)5%%"%)4,%$1-)?
M)*)$<% )>>"4+% %0%-+>O% @0% G19% P4,9% !"#$%&%
'(#)*#)% /$%% $/$15+5% -C+% 71)>+% 8)4)%-+1Q%%
71)&+9%R4%-C+%-C+%)%J%-C+%$"-C(1Q%%5+N+<(;>+4-%
(M%$%*((15)4$-)(4%*(4-1(<%>(5+<%)4%-C+%;(/+1%
)45"%-10%/$%%;$1-)*"<$1<0%$;;1+*)$-+59%SC+%1+?
%+$1*C%1+%"<-%%;1+%+4-+5%)4%-C+%-C+%)%%*(4%-)?
-"-+% $% N$<"$@<+% $45%(1),)4$<% %(<"-)(4% -(% -C+%
*"11+4-% %*)+4-)M)*% ;1(@<+>9% SC+% 5)%%+1-$-)(4%
;1(N)5+%% N+10% N$<"$@<+% #4(/<+5,+% +4$@<)4,%
M"1-C+1%1+%+$1*C%)4%-C+%M)+<5%(M%(;-)>)&)4,%-C+%
(;+1$-)4,%%-$-+%%(M%<(/%N(<-$,+%!EFGE%C0@1)5%
>)*1(%0%-+>%9% '+%+$1*C% @0% G19% P4,9% !"#$%&%
'(#)*#)% $1+% *C$1$*-+1)&+5% @0% ,1+$-% ;1$*-)*$<%
N$<"+J%$%%-C+%5+N+<(;+5%(;-)>)&$-)(4%>+-C(5%
*$4%@+%$%N+10%C+<;M"<%-((<%M(1%5)%-1)@"-)(4%%0%?
-+>%(;+1$-(1%9%

%

%

%
;1:'!9((',-(:+A)+!;(-7-:(!D(4+!B1)1:'(4<!

A!A1)9((',-('1(+!--''-(!7(1A!'/-!;(1A-!B1)1:'-(!
%
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Nagroda Award funded  
Prezydenta by the President  
m.st. Warszawy                                     of the Capital City of Warsaw 
!
%
D3=*8.3% 7*(TL.('-3% ;\,-\% !3*,T30L%%
T3%'3:%(>,T(%>*3"(%;3=&,-(*,)&(%&%.8)-8*,)&(%:(,-%
>*TLT'303'3% 8.% U^VW% *\% <(:% "(%(;% :(,-%
0,>&(*3'&(% T3&'-(*(,803'&3%;78.L"2% 93.3"TL%
,>*303;&%!3*,T30L%&%0,>/%'(=8%-08*T('&3%:(:%
-8X,3;86"&\% !% -(=8*8"T'(:% (.L":&% '3=*8.L%
;8=%&%0T&<C%+.T&37%3+-8*TL%>*3"%;3=&,-(*,)&"2%%
&% *8T>*30% .8)-8*,)&"2% 89*8'&8'L"2% '3%
03*,T30,)&"2%+"T(%'&3"2%0%U^VY%*\%Q3+*(3-(;%
'3=*8.L% =7/0'(:% 0% )3-(=8*&&% *8T>*30%
.8)-8*,)&"2% T8,-37% >*3"80'&)% E',-L-+-+%
F%()-*8('(*=(-L)&% 78%&-("2'&)&% !3*,T30,)&(:%%
Z% ?*TL,T-8L% A)3*XL!,)&\% M7*3"3% .8-L"TL%
T3=3.'&(!% T0&<T3'L"2% T% 860&(-%('&(;%
3*"2&-()-8'&"T'L;% 0% )8'-()6"&(% 8=*3'&"T('&3%
T3'&("TL,T"T('&3%60&3-7(;%&%;3),L;3%&T803'&3%
*8T0&<T3!% (L()-L0'L"2% ('(*=(-L"T'&(\%%
!% )8'-()6"&(% *8T08:+% !3*,T30La% 03*-8%
>8.)*(6%&Ca% X(%!3*,T303% :(,-%;&3,-(;a% =.T&(%
93*.T8% 0&(%(% 89&()-/0% :(,-% 860&(-%8'L"2%%
0% "&<=+% '8"L\% S(=8% -L>+% &'=(*('":3%%
0% 6*8.80&,)8a% :(X(%&% "28.T&% 8% 0L)8*TL,-3'&(%
'8"'(=8% 860&(-%('&3a% ,T-+"T'(=8% 860&(-%('&3a%
;3% 93*.T8% .+XL% 0>7L0% '3% L+')":8'803'&(%
()8,L,-(;+% 0% '8"L\% !% ;8:(:% *8T>*30&(%
.8)-8*,)&(:% >*8>8'+:A% ,L,-(;% 8"('La% )-/*L%
+;8X%&0&3% -08*T('&(% >*8:()-/0% &%+;&'3":&a%
)-/*(%,<%T3*/0'8%>&A)'(%0&T+3%'&(a%:3)%&%>&A)'(%
>8.% 0T=%A.(;% &'XL'&(*,)&(:% >8>*30'86"&\[%%
Z%>80&(.T&37%?*TL,T-8L%A)3*XL!,)&%>8."T3,%<3%&%
0*A"T('&3%D3=*/.a%)-/*3%8.9L73%,&A%VU%%&,-8>3.3%
U^U^%*8)+%
%
%
%
%
%
%

%
%
%
%
%

%
!03*.% 8L% -2(% 7*(,&.('-% 8L% -2(% I3>&-3%% I&-L%%
8L%!3*,30% 23,% 9(('% 303*.(.% L8*% -2(% 9(,-%
;3,-(*\,% -2(,(,% 3'.% .8"-8*3%% .&,,(*-3-&8',%
,&'"(%U^VW\%E-,%3&;%&,%-8%,+>>8*-%-2(%&'-(*(,-%
8L% L8+'=% *(,(3*"2(*,% &'% -2(% ;3--(*,%%
8L% !3*,30% 3'.% -2(% :8&'-% "*(3-&8'% 8L% &-,%
&.('-&-L\%S2&,%L(3*\,%(.&-&8'%8L%-2(%303*.%03,%
8>('% -8% 3+-28*,% 8L% ;3,-(*\,% -2(,(,% 3'.%
.8"-8*3%% .&,,(*-3-&8',% .(L('.(.% 3-%!3*,30%
+'&O(*,&-&(,%&'%U^VY\%S2(%0&''(*%8L%-2(%;3&'%
>*&T(%&'%-2(%"3-(=8*L%8L%.8"-8*3%%.&,,(*-3-&8',%
03,% ?*TL,T-8L% A)3*XL!,)&a% (;>%8L((% 8L% -2(%
F%("-*&"3%% 780(*% F'=&'((*&'=% E',-&-+-(%
]!3*,30% P'&O(*,&-L% 8L% S("2'8%8=L^\%%
NS2(% 08*)% .(3%,% 0&-2% &,,+(,% *(%3-(.% -8%%
-2(% 3*"2&-("-+*3%% %&=2-&'=% &'% -2(% "8'-(M-%%
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3'% (O3%+3-&8'% ,L,-(;% -23-% ('39%(,% L8+% -8%
"*(3-(% L%88.%&=2-&'=% .(,&=',% -23-% 3*(% 98-2%
O&,+3%%L% 9(3+-&L+%% 3'.% ('=&'((*&'=% "8**("-\[%%
Z% ,3&.% ?*TL,T-8L% A)3*XL!,)&% .+*&'=% -2(% =3%3%
]VU-2%D8O(;9(*%U^U^^\%
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Stypendium SEP    SEP scolarship 
!
Stypendium Stowarzyszenia Elektryków  
Polskich dla młodych pracowników nauki%

D0LE#0"&% >0TLT!&F&!"&% !&.0/'% !&3(8FL5*%
3B$%F%(&E#.80""%308'L5*%>0&58F!"(/F%!&3("%
A2%AT#08("#\%$8'%3F&.7%+0&!#%A2%8A"2.!"75"&%
!&3(8F#%Y,&30#&E%3&%F%'808+(3%XY%>3+,"(&Q
5>#%!&3(8F#a%F%EL3%_%T%,"AEL%T830!&,%I"E&E"8!%
/#>80EAWa% T&&!.&X8F&!"#% F% >085#A% 'L'&(Q
EL5T!La% FL!"("% 8A"2.&!#% !&% AE3'"&5*% '8(E8Q
0&!5("5*a%3'8(33#!E8F&!&%T!&>838=9% >7TLQ
(/F%8+5L5*%80&T%>0&5&%!&%0T#5T%A>80#5T!8=5"%
#,#(E0L(/F\%

;&30#&E% >#0!"% =3!(5>7% 3#(0#E&0T&% D83"E#E3%
B!#0.#EL("% T2'08F#>%3E8F&0TLAT#!"&%B,#(E0LQ
(/F%$8,A("5*\%T#.8%T&"!E#0#A8F&!"&%!&3(8F#%
'8EL5T2%#(8!83"("%F%#!#0.#EL5#%80&T%>,&!8Q
F&!"&% 08TF8>3% ALAE#33% #,#(E08#!#0.#EL5TQ
!#.8\%/%AF8"5*%+&'&!"&5*%(0&'T"#%!&5"A(%!&%
&A>#(E%T0/F!8F&X8!#.8%08TF8>3a%T%3FT.,7'Q
!"#!"#3%T&0/F!8%(0LE#0"/F%(8ATE8FL5*a% >&(%%
"%=08'8F"A(8FL5*%08TF8>3%ALAE#33\%

,&.08'&% T8AE&0&% F075T8!&% F% .03'!"3%X]X]\%
$&F#0%,#0,"(8FA("%+L0%,&30#&E#3%E#>%!&.08'L%
0/F!"#X%F%X]``%"%X]`^\%
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K23456G&78%!923%6:%::!;4<=>G"?:!6:>G@;=!92G?78%:7!!"#$
%&'(!)*&+%,-&.&,/&%"01.&/-!2!3,-/,4'5&!).&,/"6789!
:!);4'3*&#!-<!=4*4.0&!#5'(*4%5-.!-<!%>&!94%5-.4*!6-2&,!

?,5@!5.!%>&!).&,/"6789!
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Scholarship of the Association of Polish 
Electrical Engineers for young scientists%

,*#%50"E#0"&%=80%&F&0'"!.%"!%E*"A%5&E#.80L%&0#%
E3"E#% +08&'\% !5&'#3"5% &5*"#W#3#!EA% &0#%
58!A"'#0#'% YE*#% ,&30#&E#% *&A% &,0#&'L% >3+Q
,"A*#'% XY% A5"#!E"="5% >3+,"5&E"8!Aa% "!5,3'"!.%%
_% =083% E*#% T830!&,% I"E&E"8!% /#>80EA% ,"AEW% &A%
F#,,%&A% "!W8,W#3#!E% "!% E*#%'"'&5E"5%>085#AAa%
E*#%0#A3,EA%&5*"#W#'%"!%'85E80&,%AE3'"#Aa%'85Q
33#!E#'% (!8F,#'.#% 8=% =80#".!% ,&!.3&.#A%
&!'%F80(%=80%E*#%#,#5E0"5"&!%58333!"EL\%

,*#% ,&30#&E#% "A%E*#%3#50#E&0L%8=% E*#%,35,#&0%
$8F#0%I833"EE##%8=%E*#%!AA85"&E"8!%8=%$8,"A*%
B,#5E0"5&,% B!."!##0A\% !"A% A5"#!E"="5% "!E#0#AEA%
0#,&E#% E8% #58!83"5A% "!% >8F#0% #!."!##0"!.%
&!'%>,&!!"!.%8=%>8F#0%ALAE#3%'#W#,8>3#!E\%
R!%*"A%0#A#&05*a%*#%>,&5#A%#3>*&A"A%8!%E*#%&AQ
>#5E%8=%A3AE&"!&+,#%'#W#,8>3#!Ea%58!A"'#0"!.%
+8E*%58AE%&!'%#!W"08!3#!E&,%50"E#0"&%=80%E*#%
ALAE#3%'#W#,8>3#!E\%

,*#%&F&0'% F&A% .0&!E#'% "!%S#5#3+#0%X]X]\%
$&F#0% ,#0,"(8FA("% F&A% E*#% ,&30#&E#% 8=% E*"A%
&F&0'%&,A8%"!%X]``%&!'%X]`^\%
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Wyróżnienie od Distinction from  
IEEE IM Society IEEE IM Society 
%
B>#X>?EAX%?*-DE'% B@B-J>?C#*% >X?@F9E'%EF?HLE
A*!A*!%9*B5@FAE?>5>E!+%>?AEA*@E-+E% X!-DA*-@E
A!+%EFFF%EACX?B9!AXEX*>A%EA5%?!ECB?!9!AX%B>E
-*!XFZ% ??@F@AEA!% EF?HLA*!A*!% BBXCXEA5*AA%
G!U*!E!?%@E*$@EA!% +!CX%@%5BLF9%@EEAAEL>EEE
A*!9%5>#X>?EAXE%EACXFXBXB%F-!#X?>!A!?A!XF#*%E%
=?>-!C%?!-!A@+*%E% +!5AF9%@%AE+-!=C@F-D%-@EC>E
=*C9%E%A?B=*!%EFFF%5?EACE-X*>ACZ%%
I%=?E-F%JE5EE-@!+%5>#X>?EAX%?*-DE'%B@B-J>?C#*%
+!CX%5>JE*E5-@>AF9%#>ACX?B#X>?!9%9*B5@F%*AE
AF9*% E=E?EXHE% !-!#X?F-@AF-DW% B?@$5@!T% ?>@E
5@*!--@F-DZ%?>C*E5E%BA?BAX>EEA$%E*!5@B%AE%X!E
9EX%9>5!->EEA*E%E=E?EXHE%!-!#X?F-@AF-DW%EFE
#>AFEEA*B% C#>9=-*#>EEAF-D% EAE-*@% C=?@BL>E
AF-D%A*!@JB5AF-D%E%=?>-!C*!%>=?E->EFEEA*E%
A>EF-D%?>@E*$@ET%#>ACX?B#-F+AF-D%EC=>9A*EE
AF-D%B?@$5@!T%!-!#X?>!A!?A!XF-@AF-DZ%
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!!?DB%CXB5!AX%?*-DE'%B@B-J>?C#*%?!-!*U!5%E%
5*CX*A-X*>A%3?>9%EA%*AX!?AEX*>AE-%X!-DA*-E-%>?E
AEA*@EX*>A% EFFF% EACX?B9!AXEX*>A% EA5%?!ECE
B?!9!AX% B>-*!XFZ%5D!% EEE?5!5%BBXCXEA5*AA%
G!U*!E!?%5*CX*A-X*>A% *C%?!-EX!5%X>%XD!%CX?>AA%
->99*X9!AX%>3%XD!%?DB%CXB5!AX%EX%XD!%F-!-E
X?*-E-%?>E!?%FAA*A!!?*AA% EACX*XBX!% *A% XD!% ?!E
U*!E%=?>-!CC%*A%>A!%>3%XD!%J!CX%+>B?AE-C%*A%XD!%
EFFF%5?EACE-X*>AC%A?>B=Z%
EA%D*C%?!C!E?-D%E>?#W%?*-DE'%B@B-J>?C#*W%E%?DB%
CXB5!AXW% *C% EA% !P=!?*!A-!5% ->ACX?B-X>?% >3W%
E9>AA% >XD!?CW% !-!-X?*-E-% E==E?EXBC% EA5%
CE*X-DA!E?% 5!U*-!CZ% CEC% E% E!--E!CXEJ-*CD!5%
#A>E-!5A!% >3% 9>5!--*AA% !-!-X?*-E-% 5!U*-!CW%
=!?3>?9*AA%->9=-!P%->B=-!5%EAE-FC!C%A!-!CE
CE?F%*A%XD!%=?>-!CC%>3%5!U!->=*AA%A!E%5!C*AA%
C>-BX*>AC% 3>?% XD!% E3>?!9!AX*>A!5% !-!-X?*-E-%
5!U*-!CZ%
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WSPÓŁPRACA Z OTOCZENIEM SPOŁECZNO-
GOSPODARCZYM 
|  COOPERATION WITH THE SOCIO-ECONOMIC 
ENVIRONMENT 

!

!

!

!

!

!

!

!
"
"
"
"
"

"
"
"
"
"
"
"

"
"
"
"
"
"
"
"

!

!!

%
%

%
)"!"#$%"&'$("

"

/!"#$%%&!%'&(')%#*%1%/'%#$$#$%+%
*&1,#$%%&!%'&(')%#*%-)!%)'**+%
1$.%/!)0#$%%&!%'&(')%#*%*122'**3!



! !

!
ANNUAL REPORT 2020 99 

"

!
"
"
"
"
"
"
"
"
"
"
"
"

"
"
"

"
"

"
Komercjalizacja wynalazków  |  Commercialization of inventions 100 

PW skomercjalizowała wynalazek dotyczący systemu kształtowania 
rozkładu luminancji  |  WUT commercialized the invention concerning the 
luminance distribution shaping system 

100 

Prace badawczo-rozwojowe (B+R) finansowane przez partnerów 
przemysłowych - wybrane prace   
|  Research and development (R&D) works funded by industrial partners 
– selected works 

101 

  
Listy referencyjne  |  Reference letters 103 

Artykuły sponsorowane  |  Sponsored articles 104 

Poprawa bezpieczeństwa Krajowego Systemu Elektroenergetycznego   
|  Security improvement of National Power Grid 

104 

Usługi dla sektora elektroenergetycznego   
|  Services for electrical power engineering sector 

106 

Rozwiązania EcoStuxure™ Microgrid and Grid 
|  EcoStruxure™ Microgrid and Grid 

108 

BIM w elektroenergetyce   
|  BIM in power engineering 

110 

Symulator VR i AR do treningu z eksploatacji urządzeń 
elektroenergetycznych 
|  VR and AR training simulator for the operation of power engineering tools 

111 

OEM AUTOMATIC - komponenty i systemy dla automatyki przemysłowej   
|  OEM AUTOMATIC - components and systems for industrial automation 

112 

%



!
! RAPORT ROCZNY 2020 100 

Komercjalizacja  Commercialization of 
wynalazków   inventions
!
PW skomercjalizowała wynalazek dotyczący 
systemu kształtowania rozkładu luminancji 

%
A$%-+>%#(%-3.%(;13"(/34$%;1#+#%51%)413%I3M3.3%P1";)A8
%#)+,(% =3#(%4(/3-(1%#)+%1(#/)<#34)+0%43%#-21+%<(<)8
-+"C4)#3%!31%#3/%#3%(-1#$>3.3%("C1(4D%;3-+4-(/<3%
N;)+13%%)D%43%3;<)#3"=)%#(>;"-+1(/+=%X<((5M">0%#-28
1+=%43#/3%(13#%#43#%-(/31(/$%12/4)+1%#(%-3.$%;1#+#%
<!%#3%-1#+1(4+3%%

!51(1(4$%%$%-+>%">(1<)/)3%;1(=+#-(/34)+%)<">)438
"=)%/%%;(%29%5$43>)"#4$0%>"<-)>+5)3<4$%43%(9)+#")+%
1#+"#$/)%-$>% <"9% =+,(% M(-(,13M))%5#)+44+=3%P(1#$B")<%
=+%-% /)+<(#1(-4+% %#12"+4)+% "#3%"% ;1(=+#-(/34)3%
(B/)+-<+4)3% 31"C)-+#-(4)"#4+,(0% ;1#$% #3"C(/34)"%
-+"C4)"#4+=%;(;13/4(B")3%P1$-#(/4)#%>3%;+.4<%%/(8
9(5D% -/(1#+4)3% +M+#-2/%/)#"3<4$"C0% "1$/3=<"% #38
12/4(% 5(%-D;4$"C% 43% 1$4#"% 534$"C% M(-(>+-1$"#8
4$"C0%=3#%12/4)+1%-/(1#<"%)45$/)5"3<4+0%/.3%4+%;<)#)3%
P>(1<)/)3% -(% #(4%-1"#"=D% (;13/% (B/)+-<+4)(/$"C%
5+5$#(/34$"C% #(4#1+-4+>"% 1(#/)<#34)"% )<">)438
"$=4+>"3%!%1(#"%Q-Q-%%$%-+>%#(%-3.%/51(1(4$%/%M)18
>)+%aB%M"S%A;3%#%(3%(%(13#%F4+1,3%NB/)+-<+4)+%A;3%#%(3%(3%
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WUT commercialized the invention con-
cerning the luminance distribution shaping 
system 

SC+%%$%-+>%/3%%5+N+<(;+5%9$%I3M3.%P1";)A%#)%<CB0%
3%% )44(N3-)N+%%(<"-)(43%SC+%!31%3/%P4)N+1%)-$%(M%
S+"C4(<(,$%1+"+)N+5%;3-+4-%;1(-+"-)(4%M(1%)-3%E-%)%%
93%+5%(4% -C+%X<((5M">%"(>;"-+1% %(M-/31+3%SC+%
43>+%345%-135+>31#%C3N+%3<%(%9++4%1+%+1N+5%9$%
!PS3%%

SC+% )>;<+>+4-+5%%$%-+>%3<<(/%%-(%5+%),4% M<((58
<),C-)4,%)4%3%5$43>)"0%>"<-)>+5)3%>344+1%(4%3%1+3<%
(9=+"-%(1%)-%%53$-)>+%;C(-(,13;C$3%SC+%35N34-3,+%
)%% -C+%>"<-);<+%1+5""-)(4%(M%31"C)-+"-"13<% <),C-)4,%
5+%),4% -)>+0%/C)<+%>3)4-3)4)4,% -+"C4)"3<%"(11+"-8
4+%%3%SC+%"%+1%C3%%M"<<%M1++5(>%-(%"1+3-+%N)%"3<%+M8
M+"-%0%"%)4,%9(-C% -C+%;C(-(>+-1)"%53-3%3N3)<39<+%
(4%-C+%>31#+-0%3%%/+<<%3%%"1+3-)4,%)45)N)5"3<0%(/4%
M)<+%3%SC)%%+439<+%% -C+%"(4%-1""-)(4%(M% <">)43)1+%%
5+5)"3-+5% -(% 3% %;+")M)"% )<<">)43-)(4% %(<"-)(43% E4%
Q-Q-0%-C+%%$%-+>%/3%%)>;<+>+4-+5%3-%aB%M"S%M-53%
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;K249?&6!2&AF0A0:&3<&!A4AF&6=!E!!"#$%&!;&&&'()*!+*$,"-./01!)!2(-&',3/45!!
6$0&'()&-3"!37/43-&'83!-&!$(9#:&)3"!;(:(10&;33!9<3"--"8!(.3"=:/!
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Prace badawczo-rozwojowe (B+R) finansowane przez 
partnerów przemysłowych - wybrane prace!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Research and development (R&D) works funded by industrial 
partners – selected works!

%
%
=+! ',-./!

0!'0-5*!
.0*1+230-!41<!"!
#!$%&'!()*)+,&!

-5,!,*.%/)0!)!
#!1&/,&.*+!2)&3"!

b% G0**&2&% F*HF&2% B&,&2$."1% #&,% .&B".;2"$."#2"6% &OP#2$02(6%
-2#22% `cd;_% ,",(A02&#(6% ,-&% -2#22% ;K% 2% .&A&"*2"% 2&Z%
8&&60#0&&&6F%`P*&;(%222a%2__%
G"-2N"&(% 0:% &% &"*"&&$8% *"&N2$"% 0#% -2#"% ,2::"&"#*2&-% ;&0*"$*20#%
`cd;_% ,",2$&*",% *0%T_% -2#"*% 2#% *8"% *$0;"% &$$0&,2#&% *0% *8"%
*$8",F-"%`**&&"*%222a%2__%

D02&-2A%%
I(*.&&,%

!"#%"$"%#"&'(!%%
)*+%,%-+-+%

.% /*012-31456% *0-7689:% 1:9-4-;52,46<-% :0,=>,6451%
>,51?17=26<-%718-%3@,6?%A960:7=2B%A,B4B%*0-26A-367%C"91*%DDE%
F6G6H-*;649%-I%9J6%>6A5<4%-I%14%1:9-4-;-:A%>6G526%12954<%1A%
1%2-490-H%4->6%I-0%9J6%*0-26AA%K:A%CA91<6%DDE%

(-31H58%%
%BA,10>%

!18?1>%L0->:82B74B%
!*1019:0B%"H6890B2,467%
)*+%,%-+-+%

M% (-426*271%*012B%A5625%*0,6AB?-367%$$%5%>BA90BK:2B7467%%NNO%8P%
718-% A5625% ,1;845@967% 41% 9606456% >,51?1451% % 544-<B% )9-64%
/*6019-0%>-%0-8:%.O.O%C"91*%DDDE%
&J6%2-426*9%-I%QP%9014A;5AA5-4%14>%NNO%8P%>5A905K:95-4%4693-08%
-*60195-4%1A%1%2H-A6>%4693-08%54%9J6%1061%-I%-*60195-4%-I%544-<B%
)9-64%/*6019-0%:495H%.OMO%CA91<6%DDDE%

L5-90-3A85%%
L136?

544-<B%)9-64%/*6019-0%
)*+%,%-+-+

R% !41H5,1%:8?1>:%,1A5H1451%901AB%901;317-367%>-%S5H14-31%C"91*B%
DDDT%DPE%
!41HBA5A% -I% 9J6% *-360% A:**HB% ABA96;% -I% 9J6% 901;% 0-:96% 9-%
S5H14U3%CA91<6A%DDDT%DPE%
%

)962,68%%
V10254%

&01;3176%
S10A,13A856%%
)*+%,%-+-+%

W% F-A9-A-31456% 5% 0-,K:>-31% 5A94567=26<-% :8?1>:% ,>1H46<-%
>-A9@*:% >-% :0,=>,6X% 1:9-;19B85% A91275% CY!F!E% 3<% *0-7689:%
3B8-4132,6<-T%>-A9102,-46<-%*0,6,%,1;13517=26<-%Z..%GW+O%
)"%(-*14541%5%)"%[1,5A81%
!>1*9195-4%14>%6\*14A5-4%-I%9J6%6\5A954<%06;-96%1226AA%ABA96;%
9-%A9195-4%1:9-;195-4%>6G526A%CY!F!E%122-0>54<%9-%9J6%>6915H6>%
>6A5<4% *0-G5>6>% KB% 9J6% 2-49012954<% 1:9J-059B% Z..% GW+O% )"%
(-*14541%14>%)"%[1,5A81%

(-31H58%%
%BA,10>%

!18?1>%SB8-413A931%
)5625%"H6890B2,4B2J%
%,6A,U3%)*+%,%-+-+%

]% /*012-31456% >-8:;6491275% *0,6>*0-7689-367% >H1% *0-7689:%
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Poprawa bezpieczeństwa   Security improvement of 
Krajowego Systemu  National 
Elektroenergetycznego Power Grid!
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Usługi dla sektora   Services for electrical  
elektroenergetycznego power engineering sector!
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Rozwiązania EcoStuxure™   EcoStruxure™ Microgrid 
!
Mikrosieć ma na celu maksymalizację efek-
tywności energetycznej przy jednoczesnym 
zapewnieniu usług pomocniczych i kontroli 
rozproszonych źródeł energii DER. 
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Microgrid is aimed to maximize energy effi-
ciency while providing the ancillary services 
and controlling DERs (Tariff management, 
demand response, load forecast).%
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Rozwiązania EcoStuxure™ Grid   EcoStuxure™ Grid 
%
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BIM w elektroenergetyce   BIM in power engineering
!
BIM to inny wymiar projektowania i komuni-
kacji. Praca w środowisku modeli 3D wymaga 
innowacyjnego podejścia, dając w zamian nie-
zwykłe możliwości. Integracja procesów, 
współpraca i optymalizacja są wymieniane 
jako główne zalety tego systemu. 
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BIM offers a new dimension to the world of 
design and communication. Working in a 3D 
model environment requires an innovative 
approach but provides amazing opportuni-
ties in return. Process integration, coopera-
tion and optimisation are listed as the main 
benefits of the system. 
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Symulator VR i AR do treningu VR and AR training simulator 
z eksploatacji urządzeń for the operation of power 
elektroenergetycznych   engineering tools 
!
Rzeczywistość wirtualna (VR) to technologia, 
która pozwala użytkownikom eksplorować i 
manipulować komputerowymi, trójwymiaro-
wymi, interaktywnymi środowiskami w czasie 
rzeczywistym. 
%
RJ&-:5&% 1&E65V"U&4W% ?1=U&C-% :E"C=/=CJE%E/-VW%%
V% "%V5ES&4% %1% 5:1J% KE%&"%VE% +E%V-VWY%C5&@=%%
V%IWC%V5ES"%36&C-1W-V:&@=%JIJ%I%+V5E6&%GE%EY%5%?=VC
/=U"%>514W%J1E%4E%?1E-"U&4W%:E%%:=/W4%?1=%"CC
-&4% A% C=4?6&C%=/W4N% V/&1W!C=/E:W4% :E"C=/=%
?1=@1E4&4%-1&:5:@N/%V%&C%?6=E-E-U5%"1V$%V&Y%&6&CC
-1=&:&1@&-W-V:W->J%I%/51-"E6:&U%1V&-VW/5%-=B-5%=%EC
%VE4W%4=%&6&%X+%"1V$%V&Y%5%?1=%"C-N/%?=/%V&->C
:5&%%=%->?:W->%:E%1W:C"J%!?65CE-UE%!?%?=V/E6E%?=S$C
-VWA% >5VW-V:&% ?1=%"C-W% V% %E:W45% ?1&V&:-=/E:W45%%
/%>=145&%/51-"E6:&UJ%

I%UEC54%%-=?:5"%%-/=1V&:5&%%W4"6E-U5N%/WC=1VW%-"U$C
-W->%-&->:=6=@5>%/51-"E6:&U% 5%1=V%V&1V=:&U%1V&-VW/5C
%-=B-5% FD?N%!?Y%4=1&%/%?=4N-%?1=-&%%%W%EC-W-V:W%
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Virtual Reality (VR) is a technology that al-
lows users to explore and manipulate com-
puter, three-dimensional, interactive envi-
ronments in real time. 
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OEM AUTOMATIC    OEM AUTOMATIC 
- komponenty i systemy dla    - components and systems  
automatyki przemysłowej   for industrial automation
!
OEM AUTOMATIC – wiodący dostawca kom-
ponentów i systemów dla największych od-
biorców automatyki przemysłowej w Europie. 
OEM Automatic Polska jest częścią szwedz-
kiego koncernu OEM International – firmy po-
wstałej w 1974 roku, a obecnie zatrudniającej 
ponad 730 pracowników i mającej 34 oddziały 
w 14 krajach na świecie.  
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OEM AUTOMATIC is a leading supplier of 
components and systems within the industrial 
automation components markets in Europe. 
OEM Automatic Poland is part of the Swedish 
group of OEM International, – a company 
founded in 1974, and currently employing over 
730 employees and having 34 offices  
in 14 countries around the world.   
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DZIAŁANIA PERSPEKTYWICZNE 
|  FORWARD-LOOKING ACTIVITIES 
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|  Research project Horyzont 2020 POWERSKIN+ 

116 

  
Grant NCN  |  NCN grant 118 

Grant RND AEE  |  RND AEE grant 119 

Projekt EnergyTech-1 Power  |  EnergyTech-1 Power grant 120 

Granty NCBiR  |  NCBiR grants 121 

Opracowanie koncepcji dla Centralnego Portu Komunikacyjnego 
|  Concept development for Solidarity Transport Hub 

121 

%



!
! RAPORT ROCZNY 2020 116 

Projekt badawczy Research project                
Horyzont 2020 Horyzont 2020               
POWERSKIN+  POWERSKIN+
!
Informacje o projekcie 
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<%".0!7$)=&%87.9>)0

+4+4

?7$)=&%8$1")0!
#*0%1

='0!7$:
#$)0)&9!

($!:
"@"'9)8!0)0%@**

6"7$A.'0)*0!
#%$>07&8

4-,+4+B!%,

!$'#$.'/.*0!7C8.'$10@$!
'"(")*"!D,-,!E!&1$%'0)*0!
=9=&0:

8!:
"@"'9)$1")*"!

4F,+4++!%,

6"7$A.'0)*0!7C8.'$10@$!
'"(")*"!D,-,!E!&1$%'0)*0!
=9=&0:

8!:
"@"'9)$1")*"!

4F,+4+-!%,

Harmonogram prac 

RG-768[%^-GB]-4[%EFEF%RXSHRNIJST%4.L6PB%N-%
N?V<-[6G;54-RB)Q%IG]6NK5@R]5@!%G6.L5]-R.4B)Q%
IG]6]%J4K[B[V[%HL68[G-646G<6[B85H%-<-N456%]%Q.GM
;-4-<G.;6;%IG.)%;VK5%]-K[.!%-4%]G6.L5]-R.4B%
N-% EFE_% G-8VH% RG-768[% ]-K[.?% I-N]56L-4B% 4.%%
%̀ <?UR4B)Q% <GVI% ].N.XH% -6KIU?% RS% ]..4<.P-M
R.4B% 76K[%R%G6.L5].)7@%R5@8K]-[)5%-G.]% 76K[% L5N6M
G6;% ].N.45.% EH_H% I[H% !NW.4)6N% ;.[6G5.LK% U-G%
646G<B%Q.GW6K[54<O%K[-G.<6%.4N%.)[5W6%54KVL.[5-4O%
8[UG6%]-K[.456%].8-X)]-46%R%;.7V%EFEV%G-8VH%

Efekty projektu 

S% EFEF% G-8V%RB8-4.4-% ]4.)]+% )]@[!% ].8G6KV%
IG.)%IG]6R5N]5.4B)Q%R%].N.45V%EH_H%N8-4K[GV-M
R.4-%I56GRK]6%8-;I-464[B%U.L-R458.%U-[-R-LM
[.5)]46<-%;H54H% PL-8%;-)BO% V8?.NB% I-;5.G-R6%
IG+NV% 5%4.I5@)5.%<c% 5%!cH%SB8-4.4-%[.8P6%K[6M
G-R458%;58G-IG-)6K-G-RB%-G.]%-IG.)-R.4-%.VM
[-GK85%.L<-GB[;%K[6G-R.45.%U.L-R45856;H%S%EFEV%
GH%]6KIU?%P.N.R)]B%K8-4)64[GV76%K5@%4.N%].IG-M
768[-R.456;% -G.]% ]PVN-R.456;% ^SNO% IG]6M
[R-G45)B%<ca<c%N-% U.L-R458.%-G.]% ].K.N45)]67%
)]@[)5%IG-768[V%_%P.[6GB746<-%;.<.]B4V%646G<55%
K8?.N.7+)6<-% K5@% ]% ]VPB[B)Q% P.[6G55% I-7.]NUR%
6L68[GB)]4B)QH%

%
E/%1!8%$)!9#/%&'(1#!!F!&"#3!3!-1G#<08!6%8(#"%&)8!
6"5<-!HI!!7%%!%&0"!8%<-/0!%9!!F!('J0",0"!&(,:!HI!!

$-""0',!!80#+-"080',!+)+,08!
%
%
%
%
%
%
%
%
%
%

Work schedule 

FQ6%^-G5]-4%EFEF%RXSHRNIJST%IG-76)[%5K%-46%
-U% [Q6% L-4<M[6G;% IG-76)[K% ).GG56N% -V[% PB% [Q6%
HL6)[G5).L%R-R6G%H4<5466G54<% J4K[5[V[6H%!))-GNM
54<%[-%[Q6%R-G8%K)Q6NVL6O%5[%;VK[%P6%)-;IL6[6N%
PB%EFE_H%FQ6%IG-76)[%R.K%N5W5N6N% 54[-%`%;.54%
<G-VIK%-U%[.K8K%\S-G8%R.)8.<6]H%SZF%[6.;% 5K%
54W-LW6N%54%;-K[%-U%[Q6%S-G8%R.)8.<6K%.4N%5K%.%
L6.N6G%-U%[.K8%EH_H%64[5[L6N%!NW.4)6N%;.[6G5.LK%
U-G%646G<B%Q.GW6K[54<O%K[-G.<6%.4N%.)[5W6%54KVM
L.[5-4O%RQ5)Q%R5LL%P6%)-;IL6[6N%54%S.B%EFEVH%

Project results 

J4%EFEF%.%K5<45U5).4[%I.G[%-U%[Q6%K)-I6%-U%R-G8%
IG-W5N6N%54%[.K8%EH_%R.K%)-;IL6[6NH%S5GK[%)-;M
I-464[K%-U%[Q6%IQ-[-W-L[.5)%54W6G[6G%R6G6%)-4M
K[GV)[6NO%54)LVN54<%[Q6%I-R6G%;-NVL6O%<c%.4N%
!c%)VGG64[%.4N%W-L[.<6%;6.KVG6;64[%KBK[6;KH%
FQ6%;5)G-IG-)6KK-G%)-4[G-LL6G%R.K%.LK-%;.4VM
U.)[VG6NO% .4N% [Q6% 54W6G[6G% )-4[G-L% .L<-G5[Q;%
R.K%N6W6L-I6NH%J4%EFEVO%[Q6%G6K6.G)Q%[6.;%R5LL%
U-)VK%-4%N6K5<454<%.4N%PV5LN54<% [Q6%^SNO% [Q6%
<ca<c%)-4W6G[6G%U-G%[Q6%54W6G[6G%.4N%[Q6%;.54%
I.G[%-U%[Q6%IG-76)[%M%[Q6%P.[[6GB%646G<B%K[-G.<6%
KBK[6;%)-4K5K[54<%-U%K6)-4N%Q.4N%P.[[6G56K%-U%
6L6)[G5)%W6Q5)L6KH%

%
@,0"%&'(1!8(1"%6"%$0+%"#!3!6G),15!<%!1%'<)$4%'%&#'(#!

6%8(#"K&!!7!!L($"%6"%$0++%";M#+0<!$%',"%//0"!9%"!!
80#+-"080',!$%'<(,(%'('2!

%

N#"8%'%2"#8!6"%401,-!!7!!"%40$,!+$:0<-/0!
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Grant NCN NCN grant
!
!
!
F'17Q7/K%cK:-1"4%F'"C5%/%1'4'0>%C7:C"1%"%
27:'-'%^R2%91&0&:'S7% 75:':%7/':5K%917UKC-7/5%
NF7/K%4K-7Q0%*"Q7/':5'%Q0:'450&:00>%:5K65O
:57/00>% 47QK65% 95K1B05K:5% 4'@:K-00&:00>%%
&%"3005K4%'6@710-4;/%%&-"0&:KU%5:-K65@K:0U5%Q6'%
/'1":C;/% &45K::7O0&V%-7-65/7B057/00>%%
5% /5K6C791(Q7/00>S9% 717UKC-% UK%-% C5K17/':0%
91&K&% Q1% >'*9% 5:39% 8'105:'% 2&K/0&0C'J% 91779%
"0&K6:5J% 5% *VQ&5K% 1K'65&7/':0% /% 6'-'0>% 4]4]O
4]4B%/%R:%-0-"05K%H6KC-17K:K1@K-0C59%

87QK67/':5K% 5%%04"6'0UK%79'1-K%:'%97QKUB05"%
M"49KQ% H6K4K:-% HB"5N'6K:-% c510"5-% bMHHcc% %(%
97Q%-'/7/045%4K-7Q'45%*'Q':5'%&U'/5%C%&'O
0>7Q&(000>%/%"CS'Q'0>%K6KC-100&:00>9%@K:%17O
Q&'U%47QK67/':5'%UK%-%%-7%":C7/7%917%-0%7%56K%
Q7-00&0% "CS'Q"% &S737:K@7% &% K6K4K:-;/% 65:57O
/00>9% 87QK67/':5K% "CS'Q;/% &'/5K1'U(000>%
K6K4K:-0%:5K65:57/KJ%-'C5K% U'C%1Q&K:5K%4'@:KO
-00&:K% 97Q6K@'U(0K% :'%00K:5"% 5P6"*% bQ7Q'-O
C7/7c%"CS'Q0%&%9'1'4K-1'45%&'6K3:045%7Q%0&VO
%-7-65/7B05J% 0&0:5% %04"6'0UK% &:'0&:5K% *'1Q&5KU%
/04'@'U(00459%

cK6K4% 917UKC-"% UK%-% 791'07/':5K% C7496K-:KU%
4K-7Q0C5%-/71&K:5'%Q0:'450&:00>%47QK65%:5KO
65:57/00>%95K1B05K:5%4'@:K-00&:00>J%/%97%-'05%
Q1'*5:C5%K6K4K:-;/%:5K65:57/00>%MJ%'J%&%/0C7O
1&0%-':5K4%':'65&0%>'147:50&:KU%b:'%97Q%-'/5K%
9745'1;/%&%C7:/K:0U7:'6:K@7%':'65&'-71'%54O
9KQ':0U5c%71'&%:'%97Q%-'/5K%9745'1;/%/0%7C7O
91(Q7/00>%/%Q&5KQ&5:5K%0&'%"%&%QKQ0C7/':K@7%
b5%791'07/':K@7%/%1'4'0>%917UKC-"c%/0%7C7O
91(Q7/K@7%%-':7/5%C'%9745'17/K@7J%'% -'C3K%
9791&K&%&'%-7%7/':5K%5%'Q'9-'0UV%&''/':%7/'O
:00>% '6@710-4;/% "0&K:5'% 4'%&0:7/K@7%%
5%%&-"0&:KU%5:-K65@K:0U5%b8MP!Rc9%

%

%
6A5(1)"!81?+:."!*(7+!,?+A3,!)")1.(+:'"%3A7)+A5!(B7#)3!!

A"2)#'+A7)+A5!3):'"%1<")+A5!)"!<"%#!:3%)3."E!!
:3%)3.!BBC!.L!D?(4B81E!?"2)#'#A!!A"#$!

!%!&1'1'!1)()5*+'!",*'3)2!-'1',.'31)!<3'5!)*)1.'+)'*%%3),!
A*2),'3.!'3)2/!001!.2!A1'1'!3)1,'.,4!&*2),',.!!A"#$%

%

%
@>K%F'-57:'6%205K:0K%cK:-1K%>'%%@1':-KQ%7":QO
5:@%771%->K%917UK0-%8RFR!@9'!%NFK/%4K->7Q%%
77%*"56Q5:@%Q0:'450%:7:65:K'1%47QK6%%77%4'@O
:K-50%15:@%%"%5:@%'1-57505'6%5:-K665@K:0K%'6@715->4%%
771%N'15'*6K%71KB"K:00%':Q%>5@>%0"11K:-%07:Q5O
-57:%S9% @>K% 917UK0-% /'%% 6KQ% *0% <20% 8'105:%
2&K/0&0C% 5:%0K'1%% 4]4]O4]4B%'-% ->K%H6K0-150'6%
77/K1%H:@5:KK15:@%R:%-5-"-K9%

87QK665:@%':Q%%54"6'-57:%%*'%KQ%7:%M"49KQ%H6O
K4K:-%HB"5N'6K:-%c510"5-% bMHHcc%'9917'0>%'1K%
->K%915:0596K%4K->7Q%%-7% 5:NK%-5@'-K%9>K:74O
K:'%5:%K6K0-150'6%%0%-K4%9%@>5%%-09K%77%47QK665:@%
5%%1K6'-5NK60%%5496K%'%%7'1%'%%5-%1K6'-K%%-7%'%%0%-K4%
07497%KQ% 77% 65:K'1% K6K4K:-%9% 254"6'-5:@% 051O
0"5-%% 07:-'5:5:@% :7:O65:K'1% K6K4K:-%J% %"0>% '%%
4'@:K-50%%*K5:@%%"*UK0-KQ%-7%%'-"1'-57:%':QP71%
b'QQ5-57:'660c%%0%-K4%%/5->%71KB"K:00%QK9K:QO
K:-%9'1'4K-K1%J%4'CK%% ->K% %54"6'-57:%%4"0>%
471K%QK4':Q5:@9%

@>K%'54%77%->K%917UK0-%5%%-7%QKNK679%'%07496K-K%
4K->7Q767@0% 77% 01K'-5:@% Q0:'450% :7:O65:K'1%
47QK6%%77%4'@:K-50%15:@%J%5:%'%7714%77%'%6'QQK1%
77%6"49KQ%:7:O65:K'1%K6K4K:-%%MJ%'J%"%5:@%>'1O
47:50% ':'60%5%% b*'%KQ% 7:% ->K%4K'%"1K4K:-%%
7174% 07:NK:-57:'6% 549KQ':0K% ':'60%K1c% ':Q%
*'%KQ% 7:% ->K% >5@>O0"11K:-%4K'%"1K4K:-%% 5:%
-54K%Q74'5:%7174%'%QKQ50'-KQ%b':Q%QKNK679KQ%
/5->5:% ->K% 917UK0-c% >5@>% 0"11K:-% 4K'%"15:@%
%-':QJ%'%%/K66%'%%*0%'99605:@%':Q%'Q'9-5:@%'QO
N':0KQ%8MP!R%'6@715->4%9%

%

%
%
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Grant RND AEE RND AEE grant 
%
/D'D%FD4(1-D%<?$7?O,"!?%!4%13D%?(DN%H,#(%)1B
!"(DN%H,#(%)1%#7*!"(D%-%)D3D7*%(1!(4)$4%O):?B
:!D0D% ="!D!$1-D!"#% O)1>#(%1-"% TDO)D71-D!"#%
31'#,"%'?!D3"7:!?7*%!"#,"!"1-?7*%4(0D'P-%3DB
.!#%?7:!?7*%-%1OD)7"4%1%3#%1'?%47:#!"D%3D$:?B
!1-#.1% "% %#7*!1,1.""% '##O% ,#D)!"!.% :% 4L?7"#3%
O):#%-D):D!"D%)P-!1,#.0#.1%!D%$",!?7*%O)17#$1B
)D7*% .)D="7:!?7*%#1UUJ% 1)1>#(%% >#$%% ("#)1-D!?%
O):#:% ')% *D6J% "!LJ% 8D)7"!D% 3:#-7:?(DN% O)1=J%
47:#,!"N%"%67':"#%)#D,":1-D!?%-%,D%D7*%dZdZBdZdX%
-%4!$%?%47"#%H,#(%)1#!#).#%?("J%

c#,#3%!D4(1-?3%O)1>#(%4%>#$%%1O)D71-D!"#%!1B
-?7*%31'#,"% '?!D3"7:!?7*% !"#,"!"1-?7*% 4(0DB
'P-% 3D.!#%?7:!?7*% :% 4L?7"#3% D,.1)?%3P-%
47:#!"D%.0761("#.1%FD!.J%'##O%,#D)!"!.Y%',D%-"#B
,1-D)$%-1-?7*% $"#7"% !#4)1!1-?7*% 1)D:% :D"3B
O,#3#!%1-D!"#%%?7*%D,.1)?%3P-%-%8)1'1-"$(4%
#1U% FD!.J%.)DO*"7D,%O)17#$$1)%4!"%YJ%!D(4O"1!D%
:1$%D!"#%-%!"!"#>$:?3%O)1>#(7"#% >#'!1$%(D%16,"B
7:#!"1-DN% (%P)D% 431L,"-"% "3O,#3#!%D7>7% %:-J%
.0761("7*%F-"#,1-D)$%-1-?7*Y%D,.1)?%3P-%16,"B
7:#!"1-?7*% :% :D$%1$1-D!"#3% %#7*!1,1.""% 16,"B
7:#@% )P-!1,#.0?7*% FD!.J% OD)D,,#,% 713O4%"!.YN%
O):#O)1-D':D!?7*% !D% -?'D>!?7*% O)17#$1)D7*%
.)D="7:!?7*%#1UN%1)D:%:D$%1$1-D!"#%%?7*%D,.1)?%B
3P-%',D%'D!?7*%O13"D)1-?7*%4:?$("-D!?7*%D(B
%4D,!"#%-%.)D!7"#%FcF%3DF!,!%^43%O1'%("#)4!B
("#3%')%"!LJ%8D)7"!D%3:#-7:?(DN%O)1=J%47:#,!"J%

8#%1'?%'##O%,#D)!"!.%-?3D.D>K%:!D7:K71%-"7(B
$:#>%317?%16,"7:#!"1-#>%!"L%"!!#%3#%1'?%47:#!"D%
3D$:?!1-#.1N% >D(% )P-!"#L%-?3D.D>K% :D$%1$1B
-D!"D% :DD-D!$1-D!#>% D,.1)?%3"("% "% >#>% "3O,#B
3#!%D7>"%$O):7%1-#>%-%8)1'1-"$(4%16,"7:#@%)P-B
!1,#.0?7*J%

%
%
%
%
%
%
%

C;567;84!(859*:;987<4F!=7;98:9!84>;@8?@9F!=7;98:9!
JDA(?B:9!GFCDED?G!KF9!C54C56GH!

H!!HC5:I:7:4*!(859**:;9879F!847F:89!594C8:8;F!799G!594C8:8;!
>7F9?9!G>?6C79G!KF9!C54C56GH!

%
%

%
,*#% 37"#!%"="7% c14!7",% 1=% %*#% !4%13D%"1!N%
H,#7%)1!"7$% D!'% H,#7%)"7D,% H!."!##)"!.% '"$7"B
O,"!#%*D$%.)D!%#'%=4!'"!.%=1)%%*#%O)1>#7%%T<#B
N#,1O3#!%% 1=% '?!D3"7%31'#,$% 1=% !1!,"!#D)%
3D.!#%"7%$?$%#3$%6D$#'%1!%3D7*"!#%,#D)!"!.%
3#%*1'$%D!'%'##O%,#D)!"!.%D,.1)"%*3$%4$"!.%
OD)D,,#,%O)17#$$"!.%1!%*".*%O1-#)%#1U$UJ%,*#%
O)1>#7%%"$%,#'%6?%<37%8D)7"!%3:#-7:?(%"!%?#D)$%
dZdZBdZdX%D%%%*#%H,#7%)"7D,%11-#)%H!."!##)B
"!.%4!$%"%4%#J%

,*#%D"3%1=%%*#%O)1>#7%%"$%%1%'#N#,1O%!#-%31'B
#,$% 1=% '?!D3"7% !1!,"!#D)%3D.!#%"7% $?$%#3$%
4$"!.%'##O%,#D)!"!.%D,.1)"%*3$%=1)%34,%",D?#)%
!#4)D,% !#%-1)($% D!'% "3O,#3#!%D%"1!% 1=%
%*#$#%D,.1)"%*3$%"!%%*#%#!N")1!3#!%%1=%#1U%
F.)DO*"7D,% O)17#$$1)% 4!"%YJ% !% 713O4%D%"1!D,%
4!"%%-"((%6#%O4)7*D$#'% %*D%%-",,%#!D6,#% "3B
O,#3#!%D%"1!% 1=% %*#% $1B7D,,#'% '##O% F34,%"B
,D?#)Y%713O4%D%"1!D,%D,.1)"%*3$%4$"!.%OD)D,B
,#,%713O4%"!.%D,.1)"%*3$N%O#)=1)3#'%1!%*".*B
O#)=1)3D!7#%#1U$N%D!'%%*#%4$#%1=%%*#$#%D,B
.1)"%*3$%=1)%%*#%3#D$4)#3#!%%'D%D%74))#!%,?%
16%D"!#'%"!%%*#%FcF%3DF!,!%^43%.)D!%%4!'#)%
%*#%$4O#)N"$"1!%1=%<37%8D)7"!%3:#-7:?(J%

<##O% ,#D)!"!.%3#%*1'$% )#R4")#% $".!"="7D!%,?%
*".*#)%713O4%D%"1!D,%O1-#)%%*D!%1%*#)%3DB
7*"!#%,#D)!"!.%3#%*1'$N%D$%-#,,%D$%D'ND!7#'%
D,.1)"%*3"7$% D!'% "%$% *D)'-D)#% "3O,#3#!%DB
%"1!%"!%D%OD)D,,#,%713O4%"!.%#!N")1!3#!%J%

%
%
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Projekt EnergyTech-1 Power EnergyTech-1 Power grant
!
!
!
!
/,9,%F,42$-,%"@G%)4>%e,9,-Y1@H$%1De%?$G7
-@)$I,% ;% 8,H,1/G$-,G;@% 3G@)H;;R% /$-$Q,G,%%
-% ),>,Y8%/)$I@2%4% YRG;YI,%/-,%+$$2$G,Q$8Y;%Y%
UY1@<G;,% e,9,-Y1,Q% /)1/1G,Q,%-% ),>,Y8% 2$G7
24)$4% 3G@)H/,@Y87\% 1$-@)% S;G,G$$-,G;@% /)$7
I@2%4% Y32$$)9/G$-,G@% $%@)$-,G;@% @<@>@G%0-%
$/$%@>4%@<@2%)$@G@)H@%/Y1G@H$%-%Y@<4%/)1@Y;-7
91;,Q,G;,% ,-,);$>% $/$%@>4% @<@2%)$@G@)H@%/Y17
G@H$%/$%-/$%C/;@G;4%@2$%)@>,<G/Y8%1,2Q0Y@;Q3%
1)$I@2%%I@$%%2;@)$-,G/%/)1@1%9)%8,-3%;GX3%3/<-@7
$%),%/$-,2,R%/)$S3%4Y1@<G;R%;%-R91;@%)@,<;1$-,G/%-%
<,%,Y8%]^]^7]^]\%-%RG$%/%4Y;@%3<@2%)$@G@)H@%/2;3%

O,/@-G;@G;@%-@1/;@Y1@;$%-,%$/$%@>4%@<@2%)$@7
G@)H@%/Y1G@H$R% %,2X@% -% -,)4G2,Y8% 94X@H$%
491;,Q4% $9G,-;,<G/Y8% S)09@Q% @G@)H;;% ;% )$1-$I4%
@G@)H$@<@2%)$G;Y1G/Y8% %@Y8G$<$H;;%!J+"%-% 1,7
2)@$;@% /)1@$/Q4% @G@)H;;R% /$1$$%,I@% -Y;CX% G;@7
1>;@GG/>%/);$)/%@%@>3%+<,%@H$%HQ0-G/>%Y@<@>%
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Grant NCBiR NCBiR grant 
%
%
%
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SIMES – Inteligentny modułowy system blo-
ków przekształcania energii elektrycznej dla 
mikrosieci prądu stałego z jednostkami wy-
twarzania (OZE) i magazynowania energii 
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SIMES – Inteligent module system of blocks for 
electrical energy conversion in DC current mi-
crogrids equipped with energy sources and en-
ergy storage devices%
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EHES – Innowacyjny i ekologiczny moduł hy-
brydowy do zasilania urządzeń i maszyn jezd-
nych 
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EHES - innovative and ecological hybrid mod-
ule for driving the moving machines and de-
vices%
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Opracowanie koncepcji dla Concept development for 
Centralnego Portu  Solidarity 
Komunikacyjnego Transport Hub 
%
Konsorcjum Torprojekt – Instytut Elektroener-
getyki wygrało przetarg na „Opracowanie 
Koncepcji układu zasilania dla nowych linii ko-
lejowych związanych z budową Centralnego 
Portu Komunikacyjnego”. 
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Consortium Torprojekt – Electrical Power En-
gineering Institute won a tender for “Power 
supply concept development for new railway 
lines associated with construction of Solidarity 
Transport Hub”.%
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-$-"&.A!A5#!!-6'$+(7&<!(8!A5#!4JK04!&#A*(+'!
!

!
Z:+;<=(!+9.7&'7>!?NA+-A#$"6/&#!.A7<"7B!%('-%"/-69)&#!"&0
*#.A96)"!F#&A+-%&#$(!1(+A7!G(B7&"'-69)&#$(DE!F1GE!

,-+./-*-E!.A96/#2!WXWXE![\!.OY!
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JUBILEUSZ 100-LECIA 
WYDZIAŁU ELEKTRYCZNEGO 
|  100TH ANNIVERSARY OF 
THE FACULTY OF ELECTRICAL ENGINEERING 
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List Dziekana  
Dean’s Letter 
!
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SSzanowni Państwo, 
%
Wydział Elektryczny został utworzony w roku 
1921 i jest jednym z najstarszych i największych 
wydziałów Politechniki Warszawskiej. Od 100 
lat prowadzi badania naukowe i kształcenie in-
żynierów na najwyższym światowym poziomie. 
Pracownicy Wydziału pełnili i pełnią odpowie-
dzialne funkcje w prestiżowych organizacjach 
naukowych zagranicznych i krajowych, prowa-
dzą aktywną i interdyscyplinarną działalność 
badawczą, czego efektem są innowacyjne roz-
wiązania technologiczne oraz publikacje w naj-
ważniejszych czasopismach naukowych. Nato-
miast nasi studenci i absolwenci, cieszą się du-
żym zainteresowaniem na rynku pracy.  

?"-%UNUM% +%*2%+;+A2-"+;%.0)%*8"C%/:3"J/1%C;.:1)C6%
'0%-2#;/:3%4"H%R?/,".:15;%?"+1%5%+6?10%6*:%MNNE0%E
/1)%8"+*2)31)%C;.:1)C6K%/"%.0)%+1%06%+%4"%"?%/3;/,%
1%?;C;/,%8#)/"+31-H+%"#):%)?*"0+%32H+% +%*2%+;.)E
#:%31%5%*:/:%4H03;5H%K"%."?#;%5"5%32%3)%".J+1%E
J%31%%+*8"531%TK%+;/1A431B/1%%.;80"56K%)0?656%:%%
:.+B/1)51K% 8)51A2%-K% /:;% ".3"+1%31%% -"32)-2H+% :%%
*26.1H+H%!?*"0+%32H+%3)*:%4"%C;.:1)C6%5"J3)%*8"E
2-)8%3)%/)C;5%J+1%/1%K%+%#HJ3;/,%6/:%031)/,K%13*2;26E
/+)/,K% 71#5)/,K% /:;% 2%J% +% 8"012;/%H% J)51B2)5;% 2%J%
*:/:%4H031%% "% 2;/,K% -2H#:;% #":8"/:B01% ,1*2"#1B% C;E
.:1)C6% '0%-2#;/:3%4"% 1%515"%31%C)2+;/,%"#):%?6#:01E
+;/,%/:)*H+%8#:;/:;3101%*1B%."%#":+"+6%C;.:1)C6K%J"E
012%/,31-1%C)#*:)+*-1%+%1%'0%-2#"2%/,31-1%+%J"0*/%%1%3)%
J+1%/1%H
%

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dear Ladies and Gentlemen, 
%
Established in 1921, the Faculty of Electrical En-
gineering has been one of the oldest and largest 
faculties of Warsaw University of Technology. 
For 100 years now, it has been conducting re-
search and educating engineers at the top inter-
national level. The Faculty’s staff have held re-
sponsible functions in prestigious international 
and Polish scientific organizations, conducted 
active and interdisciplinary research activities, 
bringing in innovative technological solutions 
and publishing in top scientific journals. Our 
students and graduates have been highly attrac-
tive in the labour market. 

 
!*%+%%)#%%/%0%?#)2134%2,%%MNN]^%)331$%#*)#;%"7%2,%%%*E
2)?01*,5%32%"7%2,%%!)/602;%"7%'0%/2#1/)0%'3413%%#134K%
UNUM%1*%)%*8%/1)0%;%)#%7"#%2,%%!)/602;U*%/"556312;K%13E
/06.134%12*%/6##%32%)3.%7"#5%#%*2)77%)3.%4#).6)2%*H%C2%
1*%)%4"".%"88"#26312;%2"%#%7#%*,%;"6#%5%5"#1%*K%2)-%%
"62%)%.180"5)K%8,"2"%)0?65K%*"6$%31#*K%"#%#%E%*2)?E
01*,%/"32)/2*%+12,%*26.;%/"00%)46%*H%<#).6)2%*%"7%"6#%
!)/602;%/)3%?%%7"63.%)00%"$%#%2,%%+"#0.K%)2%$)#1"6*%631E
$%#*121%*K%13%$)#1"6*%13*212621"3*K%/"58)31%*K%"#%13%8"0E
121/*H%C%%)0*"%#%5%5?%#%%*8%/1)00;%2,"*%%+,"%*2)#2%.%
2,%% ,1*2"#;% "7% 2,%% !)/602;% "7% '0%/2#1/)0% '3413%%#134%
)3.K%.%*812%%.1771/602%)3.%*2"#5;%215%*K%/"32#1?62%.%
2"%2,%%.%$%0"85%32%"7%2,%%!)/602;K%C)#*)+%N31$%#E
*12;%"7%K%/,3"0"4;%)3.%2,%%.1*/18013%%"7%%0%/2#1/)0%%3E
413%%#134%13%J"0)3.%)3.%40"?)00;H%
%
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!"#$%&"'()*+!',-).+!$.,&-.&,)*+!/!0..$1&-'+-2!*&#34+5&!

!!!"##"$!"#%&"$'()**+'#,-#(%%
%
%
%
./0%1213%4567%758%9:4;70/9/%7<=>?:@%ABC65@%>DC%?C6%
96B:670EAFG% HC?>5@EC% "/ID+J3K% ?E5% L/B9CDC% ?C@%
?/<@CD?E5% M=?0A4/?/9CN% 9% 9E5D=% C6L507CAF% 8:AECG%
$C=0CO%L<CAC%E%?C6B5%<5DCA45%B%/7/AB5?E5@%L<B5?E/6P:%
6EQ%>/%R9EC7C%/?DE?5G%SE5D=%B%?C6%7</AFQ%E?CAB54%9:/TJ
<C8CP/% 6/TE5%/TAF/>:% 322JD5AEC%S:>BECP=% 3D507<:ABJ
?5U/O% L/?E59C8% ?E507V<5%9:>C<B5?EC% TQ>;%@=6ECP:%
L/AB50CN%?C%T5BLE5AB?E546B5%ABC6:G%
G5>?C0% 4=8%>BE6EC4%65<>5AB?E5%BCL<C6BC@%HCW679C%>/%
=>BECP=%9%UPV9?:AF%=</AB:67/RAECAF%4=TED5=6B/9:AFO%
07V<5% />TQ>;% 6EQ% 1% LCX>BE5<?E0C% 1213% </0=%9% !=DE%
LPV9?54%H/DE75AF?E0E%SC<6BC960E54G%
YCAFQAC@%>/%RD5>B5?EC%67</?:%E?75<?57/954%L/R9EQJ
A/?54%4=TED5=6B/9EO%U>BE5%B?C4>;%HCW679/%C07=CD?5%E?J
M/<@CA45%?C%75@C7%9:>C<B5W%E%C07:9?/RAE%B9E;BC?:AF%
B%/TAF/>C@E%322JD5AEC%S:>BECP=%3D507<:AB?5U/%H/DEJ
75AF?E0E%SC<6BC960E54%999G55GL9G5>=GLDZ322JD5AE5Z%%

%
%
%
%
%

Prof. dr hab. inż. Lech Grzesiak 
Dziekan Wydziału Elektrycznego PW 

%
%
%

%
%

%

%
6-)7(2',)89!):';).$<7$+!4)=.$>+3;+*&7(>$!?-)@&')-+!A$&7(23
';+*+!?)B+-2'>$&5)C!4$&-*'(&5)!:($&>+.+!D2:($+;"!E%&>,-27(3
.&5)!?DF!@),F!GF!D)%$H'>$!/!I&-&=).$+%!".1&$%$.5!)@!,J&!=&3
=)-$+%3#&.7J!)@!4-)@F!A$&7(2';+*!?)B+-2'>$C!,J&!@$-',!K&+.!)@!
,J&!L+7"%,2!)@!E%&7,-$7+%!E.5$.&&-$.5C!4J),F!#2!GF!D)%$H'>$!%

%
[?M/<7=?C75D:O%1213% E6%CD6/%5\7<5@5D:%>EMMEA=D7% 7E@5%
M/<%=6%CDDG%]F5%"/ID+J3K%LC?>5@EA%L<5^5?76%=6%M</@%
M=?A7E/?E?U% ?/<@CDD:% E?%@C?:% C6L5A76% /M% /=<% DE^56G%
V5C<?E?UO%9/<0E?U%C?>%/=<%<5DC7E/?6FEL6%FC^5%@/^5>%
/?DE?5G%VC?:%/M%=6% E@CUE?5>%7F5%A5D5T<C7E/?%/M%7F5%
OCA=D7:%/M%3D5A7<EACD%3?UE?55<E?U_6%3227F%C??E^5<6C<:%C%
TE7%>EMM5<5?7D:O%C6%6/@5%5^5?76%9EDD%FC^5%7/%9CE7% M/<%
6CM5<%7E@56G%%
R/95^5<O% 7/>C:% D% A/<>ECDD:% E?^E75% :/=% 7/% 7C05% LC<7%%
E?%7F5%@CE?%4=TED55%A5D5T<C7E/?6%/?%/A7/T5<%1O%1213%%
E?%7F5%VCE?%RCDD%/M%SC<6C9%[?E^5<6E7:%/M%]5AF?/D/U:G%
O/DD/9%7F5%95T6E75%>5>EAC75>%7/%7F5%C??Ê 5<6C<:O%9F5<5%
:/=%9EDD%ME?>%=LJ7/J>C75%E?M/<@C7E/?%/?%5^5?76%C?>%CA7Ê J
E7E56%<5DC75>%7/%7F5%A5D5T<C7E/?6%/M%7F5%3227F%C??Ê 5<6C<:%
/M%7F5%OCA=D7:%/M%3D5A7<EACD%3?UE?55<E?UO%SC<6C9%[?Ê 5<J
6E7:%/M%]5AF?/D/U:%999G55GL9G5>=GLDZ322JD5AE5Z%%

%
%
%
%
%
%

Prof. dr hab. Eng. Lech Grzesiak 
Dean of the Faculty of Electrical Engineering, WUT 

  
%
%

%

!

%
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!
Historia Wydziału Faculty history 
!
Elektrotechnika jako dyscyplina wiedzy istnieje 
na Politechnice Warszawskiej od początku jej po-
wstania w 1915 r. Dzięki ogromnej energii i zaan-
gażowaniu przedstawicieli ówczesnych elit kul-
turalnych oraz nielicznej wówczas grupy elek-
trotechników polskich, mogło dojść, mimo prze-
ciwności i kłopotów, do rozpoczęcia nauczania 
przedmiotów z dziedziny elektrotechniki. 

)'.$.45.%*4.8-;5'()Q%4.58-<)U<W%;]54]^%S56)*(V?.<.%
R-`.$(V856<-W%I.*5;56$*.%+$6<4-<V856<-W%)'.45V?.<.%
R.'V)Q86W% Y6-4.% )'.456<5)*.W% I-4V'.4'6<-% !"#$%&
'()*+,-% ./$0)'1$%$% 23#,%45$&67',8()*+,-% 9$0:';$%
<#,';(,%'()*+,% )% %)*=:% )0078>% '?#$%)17-% 5*% ,3% @A%
8;*#%8$%#,(:%@BC@%#,;?,8;41%?#$8D%373$(/78;04%)%0$:&
(,%4-% E$(,% '$F,3;)*=0$% )0'/7/:8E$-%673;)$1% G=*(/#,&
/*8>0)8;07%H,=)/*8>0)()%6$#';$%'()*EI%
23% #,(:%$($3*F)8()*+,%@BC@J@BCC%0$'/4?)1% )0/*0&
'7%07%#,;%"E-%;,'/$17%,?#$8,%$0*%?#,+#$F7%;$EDK-%
=)8;L$% +,3;)0% 373$(/78;078>-% ,L,%)4;:E4878>% '/:&
3*0/$% %70,')1$% %% 8)4+:% A% =$/% '/:3)"%% AACMI% H,&
%'/$1,%@N%($/*3#I%%
6%#,(:%@BCA%#,;?,8;D/,%?#;7+,/,%$0)$%3,%L:3,%7%
<F$8>:% G=*(/#,/*8>0)()I% 6% #,(:% $($3*F)8()F%
@BCAJCM% ;F)*0),0,% 0$;%D% %73;)$1:% 0$% 673;)$1%
G=*(/#78;07I% 6% #,(:% @BNA% ;$(,O8;,0,% L:3,%D%
<F$8>:%G=*(/#,/*8>0)()%;%0,%,8;*P0)*%%7?,'$5,04%
>$=4%%7',()8>%0$?)DKI%QL$0,%,%3,L#*%%7?,'$5*0)*%)%
3,L#*% ?#,+#$F7% =$L,#$/,#)"%-% 8,% ?#;78;70)$1,% ')D%
3,%L$#3;,%%7',()*+,%?,;),F:%0$:8;$0)$I%Q,%#,(:%
@BNB%673;)$1%:(,O8;71,%BN@%'/:3*0/"%I%
R)*F87%;$F(0D=)%H,=)/*8>0)(D%0$%?,8;4/(:%,(:?$8E)-%
/$(% E$(%%';7'/()*%%75';*%:8;*=0)*%%%H,='8*I%6)*=:%
?#$8,%0)("%% 0$=*5$1,% 3,% ,#+$0);$8E)% (,0'?)#$87E&
078>%)%%7(,#;7'/:E48%,S)8E$=0*%;=*8*0)$%%7(,07%$1,%
?#$8*%3=$%!#F))%T#$E,%*EI%Q;)D()%/$E0*F:%0$:8;$0):-%
:3$1,%')D%;$8>,%$K%8)4+1,PK%3;)$1$0)$I%

%
D=4E<!PD/H.D!2!0(:D#FE<:DEF!!4!,/42,.DF&!F!.DF!2,/4!,DF(
Q/D(4!!HQ/D48;!J:F.#!(#FE<:DE/:FE(!2!GMHG!!5!%!5;D:QD:E!
(5!0<H,DE,!4#!#<F!!4!,42!D:D:F!,D#H!(5!AFE<:(:(EH!F!#<F!

5D!,#!,F4#!(5!#<F!P4E;:#H!(5!J:FE#!(#FE<:DE,!D:!GMHG!

Electrical engineering as a discipline of 
knowledge has existed at Warsaw University of 
Technology since its inception in 1915. Thanks to 
the enormous energy and commitment of the 
representatives of the cultural elite and a small 
group of Polish electrical engineers in those days, 
it was possible, despite adversities and problems, 
to start courses in electrical engineering. 

GSS,#/'%/$(*0%L7%,:/'/$03)0+%'8)*0/)'/'-%)08=:3)0+U%V)*8&
;7'1$%% H,5$#7'()-% T$;)F)*#;% Q#*%0,%'()-% ./$0)'1$%%
H$/'8>(*-% W*,0% ./$0)*%)8;-% T,0'/$0/7% !"#$%'()-%
./$0)'1$%% 23#,%45&67',8()-% 9$0:';% <#,';(,%'()% $03%
F$07%,/>*#'%L#,:+>%/,%=)S*-%,0%9:0*%@A-%@BC@-%/>*%X$8:=/7%
,S%G=*8/#,/*8>0)8'-%6$#'$%%Y0)Z*#')/7%,S%[*8>0,=,+7%$'%
$0%)03*?*03*0/%/*$8>)0+%$03%#*'*$#8>%)0'/)/:/),0I%
X#,F% />*%@BC@J@BCC% $8$3*F)8% 7*$#%,0%$#3'-% />*%
X$8:=/7% %$'% 3*Z*=,?)0+% )0/*0')Z*=7-% %)/>% 0*%%
8,:#'*'% $03% ?#,+#$F'-% $03% *$8>% '/:3*0/% %$'%
/#$)0*3%$03%)0'/#:8/*3%S,#%$%/,/$=%,S%A-ACM%>,:#'%3:#&
)0+% />*%A&7*$#%?#,+#$F%,S% '/:37I%[>)#/**0%3*?$#/&
F*0/'%%*#*%*'/$L=)'>*3I%
\0%@BCA-%/>*%8,0'/#:8/),0%,S%/>*%G=*8/#,/*8>0)8'%]:)=3&
)0+%L*+$0I%\0%/>*%@BCAJCM%$8$3*F)8%7*$#-%/>*%S$8:=/7%
%$'%#*0$F*3%/,%/>*%X$8:=/7%,S%G=*8/#)8$=%G0+)0**#)0+I%
\0%@BNA-%/>*%G=*8/#,/*8>0)8$=%]:)=3)0+%%$'%8,F?=*/*3-%
*^:)??*3% %)/>% $% '/$/*&,S&/>*&$#/% >)+>% Z,=/$+*% >$==I%
<,,3%*^:)?F*0/% $03%*_8*==*0/% =$L,#$/,#7%?#,+#$F'%
8,0/#)L:/*3%/,%$%Z*#7%>)+>%=*Z*=%,S%*3:8$/),0I%]7%@BNB-%
BN@%'/:3*0/'%+#$3:$/*3%S#,F%/>*%X$8:=/7I%
!/% />*% L*+)00)0+% ,S%6,#=3%6$#% \\-% />*% <*#F$0'%
8=,'*3% />*% 6$#'$%% Y0)Z*#')/7% ,S% [*8>0,=,+7-% $'%
/>*7%3)3%%)/>%$==%:0)Z*#')/)*'% )0%H,=$03I%V$07%'/$SS%
F*FL*#'% L*=,0+*3% /,% :03*#+#,:03% ,#+$0);$/),0'%
$03%%,#(*3%S,#%/>*%`,F*%!#F7%,0%,SS)8)$=%,#3*#'I%
.*8#*/%/*$8>)0+%$==,%*3%/>*F%/,%F$)0/$)0%8,0/)0:&
)/7%,S%/>*)#%S,#F*#%$8/)Z)/)*'I%

%
0DF!2,D!7/DF.4:D!!HQ/D48;!J:F.#!(#FE<:DE/:FE(!!
%!PD!,#!7F4:,!(5!#<F!P4E;:#H!(5!J:FE#!(#FE<:DE,!
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%
<&%(#4(&!J14&1(9'!@4-(%&1:&#-I"!'7'#4""(#1!&-!$(9(4-(!$%'4-#C
%9"!1!7&(:""#1(9"!"!&?!((?!LGHMBLGHH!;!@4(I!"7!%/-!@(:'4%1!"7!

@4-:%&1:(4!@#I1#--&1#I!7'#4-4!>1!:"#%&1>'%1"#$!7&"/!$%'4-#%$!(#4!
-/74"1--$!1#!(:?!1-(&!LGHMBLGHH%

K&%5&<0*2%0))/6>-*)#)%*.*6>&-*&0&%#)*$*)%a%-*-&%
#).))%&#&7&5/6>6%10*#16120*)%7*$/0(#5%*%5/4&#):2B
0*)3%"1+RD%()$./%1)#*?*%)%0&5&%4&5#))<b62%4&?*)26>B
0*(*6%6&%-*)%&%$*:2%10)6120*2%$?)%&$7*$&5*<b62.&%
#*+%*%<2$0&612R0*2%.&17*$&5*<b62.&%5/:#12.&%#1(&?B
0*6)5)%)26>0*6102.&%5%(.)<*3%%
Y% .&(*% _a`_% 0)#)b4*%&% 4.1/%b6120*2% $&%Y/$1*)%*%
G?2()./6102.&%N1(&%/%R0:/0*2.#(*2<%*-3%Y)52?72..)%*%
S&)5)0$)6% )% 0)#)+40*2% 4&$1*)%% 0)% $5)%5/$1*)%/H%
G?2()./610/%*%!"#$%&'#(%)&*+#%(+%,-.$(/0%12+345&%(3(%
(%6+#7%(3%8%9&5:/#-;%-#7<=%
,%>?@A%5&3B%C&D&0/%&%E/4+.5F%G&.H4/D%12+345&%(3(%
(%!B4&:/4-3(=%,%5&3B%>?I^%C5$+3H$4/0#&%&%H45B34B5F%
,-.$(/0B%$%3/4+.5/2%+;%D%(%H4-4B4&D"=%,%:(+;H#+%>A%
E/4+.5J% C&D&0/%&% C(FK% (%H4-4B4LDM% 12+345&+%+5N+O
4-3(J%12+345&4+#7%(3(%6+&5+4-#$%+;%(%P(+5%(#4D/%12+3O
45-#$%+N&J%P/H$-%%12+345-#$%-#7J%Q4+5&D/%(/%(%12+3O
45&%(3(%G5$+:-H0&D+;%&5/$%,-H&3(#7%R/C(FK=%
S+H(+T%>?U^% 5=%C5$-%&H(% (H4&4%+%$:(/%-%D%G&2(4+#7O
%(#+%,/5H$/DH3(+;=%R/H4FCB;+%&.%&D/%5B#7B%$D("$O
3&D+N&J% C&DH4/;+% RQVVOQ&2(./5%&'KJ% 34L5+;% C5$+O
D&.%(#$"#-:%E&:(H;(%V/30/.&D+;%$&H4/;+%C5/#&D%(3%
,-.$(/0B%12+345-#$%+N&J%.5%!%.5$+;%Q:(5%&D=%V:(+O
%(/;"%H(F%D0/.$+%C/54-;%+%D%W#$+2%(J%BH4FCB;+%D(&H%"%
>?U>%5=%5+34&5=%XB#7%&..&2%-%$:(+5$/%.&%&.%&D-%Y-O
#(/%W#$+2%(J%$%."Y+%(+:%.&%/B4&%&:((%(%+N/2(4/5-$:BJ%
X+34&5+:%$&H4/;+%D-*5/%-%C5$+$%E&2+N(B:%,-*&5O
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!
Wydział dziś Faculty today 
!
Wydział Elektryczny szczyci się 100 letnią tra-
dycją kształcenia, prowadzenia badań nauko-
wych i wdrażania innowacji w gospodarce. Dziś 
jest jednym z największych wydziałów Politech-
niki Warszawskiej. Zatrudnia ponad 160 nau-
kowców i dydaktyków, a w jego murach studiuje 
ponad trzy tysiące studentów z Polski i ze 
świata.  
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The Faculty of Electrical Engineering boasts a 
100-year tradition of education, research and 
delivery of innovation to the economy. Today it 
is one of the largest faculties of the Warsaw 
University of Technology. It employs more than 
160 researchers and teachers, and has more than 
three thousand students from Poland and all 
over the world. 
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Kształcenie na Wydziale Elektrycznym jest sil-
nie powiązane z badaniami naukowymi i pra-
cami wdrożeniowymi. Ma to swoje odzwiercie-
dlenie w wysokim poziomie prowadzonych stu-
diów: Elektrotechnika, Automatyka i Robotyka 
Stosowana, Informatyka Stosowana oraz Elek-
tromobilność. Wszystkie uwzględniają w pro-
gramach trendy rynkowe, kształcenie ukierun-
kowane jest problemowo i oparte na projektach 
i warsztatach. 
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Education at the Faculty of Electrical Engi-
neering is strongly linked with scientific re-
search and development work, which is re-
flected in high standard of teaching in the fol-
lowing programs: Electrical Engineering, Ap-
plied Automation and Robotics, Applied Com-
puter Science and Electromobility. All of them 
take into account market trends, the training 
is problem-oriented and based on projects and 
workshops.%
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