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($")&*,-/&" 
 
<:0-%'0!#+ =0 $>?%! (!#$%'0 ()!)+),,%-% .%/0 6)!## MD290, !0=!0?%.0,,%-% # 
#=-%.%$:),,%-% /%+(0,#)@ Inovance.  
 
MD290 – 8.% +,%-%B4,/;#%,0:C,>@ (!#$%' ()!)+),,%-% .%/0 %?D)-% ,0=,0E),#F. G, 
(%'')!I#$0). 4(!0$:),#) ,0(!FI),#)+/E06.%.%@ 06#,J!%,,%-% '$#-0.):F ()!)+),,%-% 
.%/0. G, +%I). (!#$%'#.C $ '$#I),#) !0=:#E,%) 0$.%+0.#E)6/%) (!%#=$%'6.$),,%) 
%?%!4'%$0,#), $/:LE0F .)/6.#:C,>), ?4+0-%'):0.):C,>) 6.0,/#, 46.0,%$/# ':F 
$%:%E),#F (!%$%:%/#, +0M#,> ':F 4(0/%$/#, $ .%+ E#6:) (#D)$>J (!%'4/.%$, 
$),.#:F.%!>, ,06%6>.  
 
MD290 J0!0/.)!#=4).6F ?%:CM#+ (46/%$>+ +%+),.%+ # (!%6.>+ =0(46/%+ $ !0?%.4, 
(%'')!I#$0). +0/6#+4+ 8 6/%!%6.)@ J%'0 # %?)6()E#$0). 4(!0$:),#) (!%;)66%+ $ 
=0+/,4.%+ /%,.4!) 6% $6.!%),,%@  NO-B4,/;#)@.  
 
P):C ,06.%FD)-% !4/%$%'6.$0 – -0!0,.#!%$0.C (!0$#:C,4L 8/6(:40.0;#L (!#$%'0, 
$/:LE0F $>?%!, =0'0,#) (0!0+).!%$, =0(46/ $ !0?%.4, .)J,#E)6/%) %?6:4I#$0,#) # 
/%,.!%:C.  )!)' 8/6(:40.0;#)@ (!#$%'0 .D0.):C,% (!%E.#.) 8.% !4/%$%'6.$%, E.%?> 
#+).C (!0$#:C,%) (%,#+0,#) #='):#F. QD0.):C,% J!0,#.) 8.% !4/%$%'6.$% # 
()!)'0$0@.) )-% /%,)E,>+ (%:C=%$0.):F+ $+)6.) 6 #='):#)+.  
 
 

 
 
($&0"124&' 
 
S)!.)I# $ !4/%$%'6.$) ,) $6)-'0 (%/0=>$0L. /!>M/# #:# =0D#.,>) %-!0I'),#F. T) 
=0?>$0@.) 46.0,0$:#$0.C /!>M/# #:# =0D#.,>) %-!0I'),#F, /0/ =')6C 4/0=0,%, # .%:C/% 
=0.)+ +%I,% $>(%:,F.C %()!0;## $ 6%%.$).6.$## 6 #,6.!4/;#F+#.  
S)!.)I# $ !4/%$%'6.$) (%/0=0,> .%:C/% ':F %(#60,#F # +%-4. ,) $(%:,) 6%$(0'0.C 6 
/4(:),,>+ $0+# #='):#)+.  
N,6.!4/;## +%-4. #=+),F.C6F ?)= (!)'$0!#.):C,%-% 4$)'%+:),#F $ 6#:4 
46%$)!M),6.$%$0,#F #='):#F, $,)6),#F +%'#B#/0;#@ $ .)J,#E)6/#) '0,,>), 0 .0/I) ':F 
(%$>M),#F .%E,%6.# # 4'%?6.$0 #6(%:C=%$0,#F !4/%$%'6.$0.  
 !# $%=,#/,%$),## (!%?:)+ $ 8/6(:40.0;## %?!0D0@.)6C $ ,0M# 6)!$#6,>) ;),.!>.  
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5/")"4&" 
 
V  !)#+4D)6.$0 
 
 %+#+% $>(%:,),#F $6)J B4,/;#@ MD280N, 46.!%@6.$% MD290 #+)). 4:4EM),#F $ 
6:)'4LD#J 06()/.0J:  
 
1. T)?%:CM%@ !0=+)!  
 
     !# .%@ I) +%D,%6.# +%'):C MD290 #+)). !0=+)! ,0 40% +),CM#@ $ 6!0$,),## 6 
MD280N.  
 
2. W#!%/#@ '#0(0=%, $J%',%-% ,0(!FI),#F 
 
    G. 232 '% 528 B 
 
3. X6.!%),,>@ !)0/.%! (%6.%F,,%-% .%/0 
 
     !#$%'> ()!)+),,%-% .%/0 MD290 30G/30P # $>M) #+)L. $6.!%),,>@ !)0/.%! 
(%6.%F,,%-% .%/0, %?:)-0LD#@ 46.0,%$/4.  

4. X6.!%),,%) 46.!%@6.$% .%!+%I),#F # 6%%.$).6.$4LD0F B4,/;#F =0D#.> 

2F' +%D,%6.)@ (!#$%'%$ ()!)+),,%-% .%/0 MD290 6% $6.!%),,>+ 46.!%@6.$%+ 
.%!+%I),#F !06M#!), '% 75G/90P (%(;#%,0:C,% %. 18.5G/22P – '% 75G/90P). Z4,/;## 
=0D#.> $/:LE0L. $ 6)?F: =0D#.4 %. /%!%./%-% =0+>/0,#F .%!+%=,%-% !)=#6.%!0, 
=0D#.0 %. +0/6#+0:C,%-% .%/0, =0D#.0 (% ()!)-!4=/) ;)()@ .%!+%I),#F. 

5.  N6(%:,),#) 6 ':#.):C,>+ 6!%/%+ 6:4I?> 

 
     [%,'),60.%! M#,> #+)). $>6%/%) !06(%:%I),#) # ':#.):C,>@ 6!%/ 6:4I?>   
 

6. \0D#.0 6J)+> 4(!0$:),#F (!#$%'%+ $),.#:F.%!0 %J:0I'),#F 

     ]6:# (!%#6J%'#. /%!%./%) =0+>/0,#) $),.#:F.%!0 %J:0I'),#F (% (!#E#,) ?:%/#!%$/# 
!%.%!0 '$#-0.):F #:# (%$!)I'),#F, 6J)+0 4(!0$:),#F (!#$%'%+ %?)6()E#$0). 
=0D#.4. 

7.  Z4,/;## (%:,%@ =0D#.> 

X6F 6)!#F (!#$%'%$ ()!)+),,%-% .%/0 MD290 %6,0D),0 =0D#.%@ %. /%!%./%-% 
=0+>/0,#F ,0 =)+:L # %M#?%/ =0+>/0,#F !):) (/%,.0/.%!0) (!)'$0!#.):C,%@ =0!F'/#. 

8.   %:,%) !)M),#)  _ac 

 %:,%) !)M),#) _ac ($/:LE0F '%(%:,#.):C,>@ B#:C.! 8:)/.!%+0-,#.,>J (%+)J, 
!)0/.%! ,4:)$%@ B0=> # (!%6.%@ B#:C.!) +%-4. ?>.C (!)'%6.0$:),> ':F 6%%.$).6.$#F 
.!)?%$0,#F+ / B0/.#E)6/%+4 (!#+),),#L # 6)!.#B#/0;##.  
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V  !%$)!/0 #='):#F 
 
 %6:) !06(0/%$/# (!%$)!#.C:  
 
- c%$(0'0L. :# +%'):C (4/0=0,0 ,0 .0?:#E/) 6 '0,,>+# #='):#F) # ,%+#,0:C,>) '0,,>) 
(!#$%'0 ()!)+),,%-% .%/0 6 $0M#+ =0/0=%+. X 4(0/%$/) '%:I,> ?>.C: (!#$%' 
()!)+),,%-% .%/0, 6)!.#B#/0. 6%%.$).6.$#F, !4/%$%'6.$% (% 8/6(:40.0;## # -0!0,.#@,>@ 
.0:%,.  
 
- T) (%$!)I'), :# (!#$%' ()!)+),,%-% .%/0  $ J%') .!0,6(%!.#!%$/#. ]6:# 
%?,0!4I#$0).6F .0 #:# #,0F ,)'%6.0E0 #:# (%$!)I'),#), ,)=0+)':#.):C,% %?!0.#.)6C $ 
/%+(0,#L Inovance #:# / $0M)+4 (%6.0$D#/4.  
 
V N6(%:C=%$0,#) $ ()!$>@ !0= 
 
O:F (%:C=%$0.):)@, $()!$>) 8/6(:40.#!4LD#J '0,,%) #='):#): .D0.):C,% (!%E.#.) 8.% 
!4/%$%'6.$%. ]6:# 4 $06 )6.C (!%?:)+>, /060LD#)6F B4,/;#%,#!%$0,#F #:# !0?%.>, 
%?!0.#.)6C / %?6:4I#$0LD)+4 ()!6%,0:4 /%+(0,## Inovance, E.%?> 4'%6.%$)!#.C6F $ 
(!0$#:C,%@ 8/6(:40.0;##. 
 
V c%%.$).6.$#) 6.0,'0!.0+ 
 
 !#$%' ()!)+),,%-% .%/0 6)!## MD290 6%%.$).6.$4). +)I'4,0!%',>+ 6.0,'0!.0+, 
4/0=0,,>+ $ .0?:#;) ,#I):   
 
7&$"89&/2 :<-=421"4&"   924)2$9  
O#!)/.#$0 _ac 2004/108/]c 

 
EN 61800-3 
EN 55011 
EN 61000-6-2 
 

O#!)/.#$0 LVD  2006/95/]c 
93/68/]]c 
 

EN 61800-5-1 

 
 !#$%' ()!)+),,%-% .%/0 6)!## MD290 6%%.$).6.$4). .!)?%$0,#F+ 6.0,'0!.0 IEC/EN 
61800-3 (!# 46:%$## (!0$#:C,%6.# 46.0,%$/# # 8/6(:40.0;## 6%-:06,% #,6.!4/;#F+ $ 
e:0$) 8.  
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?,2/2 1 @"=-A2*4-*9B & 0"$C A$")-*9-$->4-*9& 
 
X '0,,%+ !4/%$%'6.$) #+)L.6F $0I,>) (!)'4(!)I'),#F # #,B%!+0;#F. N+)).6F '$0 
.#(0 (!)'4(!)I'),#@ % ?)=%(06,%6.#, # ,4I,% 6%?:L'0.C %?0.  
 

:(T V: MX 
f/0=>$0). ,0 .%, E.% ,)6%?:L'),#) +%I). (!#$)6.# / 6)!C)=,>+ .!0$+0+ #:# 
-#?):# :L')@.  

 

5VDGTVDY   
f/0=>$0). ,0 .%, E.% ,)6%?:L'),#) +%I). (!#$)6.# / .!0$+0+ :L')@ #:# (%!E) 
#+4D)6.$0.  

 
QD0.):C,% (!%E#.0@.) #,B%!+0;#L % ?)=%(06,%6.#, #=:%I),,4L =')6C, ':F (%,#+0,#F 
.%-%, /0/ ,4I,% 46.0,0$:#$0.C, $$%'#.C $ 8/6(:40.0;#L, 8/6(:40.#!%$0.C # (!%$%'#.C 
%?6:4I#$0,#) 6#6.)+> (!#$%'0 MD290. [%+(0,#F Inovance ,) (!#,#+0). ,0 6)?F 
%.$).6.$),,%6.C =0 :L?>) .!0$+> :L')@ #:# (%$!)I'),#F %?%!4'%$0,#F, 0 .0/I) =0 
4?>./#, $>=$0,,>) ,)(!0$#:C,%@ 8/6(:40.0;#)@ %?%!4'%$0,#F (..). ,) .0/, /0/ %(#60,% $  
!4/%$%'6.$)).  
 
1.1 D4E-$02F&' - <"=-A2*4-*9&  
 
c.0'#F 
(!#+),),#F 

[0.)-%!#F 
?)=%(06,%6.# 

a)!> (!)'%6.%!%I,%6.# 

O% 46.0,%$/# 
:(T V: MX 

• \0(!)D0).6F 46.0,0$:#$0.C %?%!4'%$0,#), )6:# %,% #+)). 
(!#=,0/# (%$!)I'),#F $%'%@ #:# (%$!)I'),#@ $% $!)+F 
.!0,6(%!.#!%$/#, :#?% )6:# $ ,)+ %.64.6.$4L. .) #:# #,>) 
').0:#.  

• \0(!)D0).6F 46.0,0$:#$0.C %?%!4'%$0,#), )6:# 
4(0/%$%E,>@ :#6. ,) 6%%.$).6.$4). (%:4E),,%+4 #='):#L.  

5VDGTVDY    
• X% $!)+F .!0,6(%!.#!%$/# %?%!4'%$0,#F %?!0D0@.)6C 6 
,#+ %6.%!%I,%, E.%?> ,) '%(46.#.C )-% (%$!)I'),#F.  

• \0(!)D0).6F 8/6(:40.#!%$0.C %?%!4'%$0,#) 6 
,)'%6.0LD#+# #:# ,)#6(!0$,>+# /%+(%,),.0+#.  

• \0(!)D0).6F /060.C6F /%+(%,),.%$ !4/0+#. T)6%?:L'),#) 
8.%-% (!0$#:0 +%I). $>=$0.C .!0$+> %. 6.0.#E)6/%-% 
!0=!F'0.  

X% $!)+F 
46.0,%$/# :(T V: MX 

• f6.0,0$:#$0@.) %?%!4'%$0,#) .%:C/% ,0 ,)-%!LE#) 
(%$)!J,%6.#, .0/#) /0/ +).0:: # ')!I#.) )-% $'0:# %. 
-%!LE#J +0.)!#0:%$. T)6%?:L'),#) 8.%-% +%I). $>=$0.C 
(%I0!. 

• T) !06/!4E#$0.C $#,.>, =0/!4E),,>) ,0 /%+(%,),.0J. 
G6%?),,% $0I,% ,) 6,#+0.C $#,.>, %?%=,0E),,>) /!06,%@ 
+)./%@.  

5VDGTVDY    
• T) '%(46/0@.) (0'),#F %?!)=/%$ (!%$%'%$ #:# $#,.%$ $ 
%?%!4'%$0,#). T)6%?:L'),#) +%I). $>=$0.C (%$!)I'),#) 
%?%!4'%$0,#F.  

• a)6.% 46.0,%$/# $>?!0.C .0/%), E.%?> ,0 ,)+ ,) ?>:% 
$#?!0;## # (0'),#F (!F+>J 6%:,)E,>J :4E)@.  

• ]6:# $ %',%+ M/0B4 ,0J%'#.6F ?%:)) %',%-% (!#$%'0 
()!)+),,%-% .%/0, %?)6()EC.) '%(%:,#.):C,>) +)!> (% 
%J:0I'),#L %?%!4'%$0,#F.  
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X>(%:,),#) 
8:)/.!#E)6/#J 
6%)'#,),#@ :(T V: MX 

• _:)/.!#E)6/#) 6%)'#,),#F +%-4. $>(%:,F.C6F .%:C/% 
/$0:#B#;#!%$0,,>+ 6();#0:#6.%+, 6 6%?:L'),#)+ #,6.!4/;#@ 
'0,,%-% !4/%$%'6.$0.  

• c#6.)+0 (%'0E# (#.0,#F '%:I,0 $/:LE0.C $ 6)?F $>/:LE0.):C 
((!)!>$0.):C ;)(#) ':F %./:LE),#F (#.0,#F %. %?%!4'%$0,#F. 
T)6%?:L'),#) +%I). $>=$0.C (%I0!.  

•  !)I') E)+ ,0E#,0.C !0?%.4 6 8:)/.!#E)6/#+# 6%)'#,),#F+#, 
,4I,% %./:LE#.C (#.0,#). T)6%?:L'),#) +%I). $>=$0.C 4'0! 
.%/%+.  

• c#6.)+0 '%:I,0 %?F=0.):C,% #+).C ,0')I,%) =0=)+:),#). 
T)6%?:L'),#) +%I). $>=$0.C 4'0! .%/%+. 

5VDGTVDY    

• \0(!)D0).6F (%'6%)'#,F.C 6#:%$>) /0?):# / /:)++0+ U, V, 
W (!#$%'0 ()!)+),,%-% .%/0. T0,)6.# #'),.#B#/0;#L ,0 
/0?):#, /%.%!0F (%=$%:F:0 ?> (!0$#:C,% $>(%:,F.C $6) 
6%)'#,),#F.  

• \0(!)D0).6F (%'6%)'#,F.C !)=#6.%! .%!+%I),#F +)I'4 
(:L6%+ (+) # +#,46%+ (–) M#,> (%6.%F,,%-% .%/0. 
T)6%?:L'),#) +%I). $>=$0.C (%I0!. 

• N6(%:C=%$0.C .) !0=+)!> /0?):F # (!%$%'0, /%.%!>) 
!)/%+),'4L.6F $ 8.%+ !4/%$%'6.$). T)6%?:L'),#) +%I). 
$>=$0.C 0$0!#L. 

• N6(%:C=4@.) 8/!0,#!%$0,,>@ /0?):C ':F (%'/:LE),#F 
8,/%')!0. f?)'#.)6C, E.% 8/!0, /0?):F ,0')I,% =0=)+:),.  

 )!)' 
$/:LE),#)+ 
(#.0,#F :(T V: MX 

•  !%$)!C.) $>(%:,),#) 6:)'4LD#J .!)?%$0,#@:  
[:066 ,0(!FI),#F 6#6.)+> (#.0,#F 6%%.$).6.$4). /:0664 
,0(!FI),#F (!#$%'0 ()!)+),,%-% .%/0.  
 !%$)!C.), E.% $J%',>) /:)++> (R, S, T) # $>J%',>) /:)++> 
(U, V, W) (%'6%)'#,),> (!0$#:C,%.  
X ()!#B)!#@,>J /%,.4!0J ,) '%:I,% ?>.C /%!%./#J =0+>/0,#@ 
– (!%$)!C.) %?F=0.):C,%.  
 !%$)!C.), E.% /0?):# # (!%$%'0 ,0')I,% =0/!)(:),> # ,) 
+%-4. ?>.C (%$!)I'),>.  

• T) (!%$%'#.) #6(>.0,#F 6%(!%.#$:),#F ,0(!FI),#)+, ,0 /0/%@ 
?> .% ,# ?>:% E06.# (!#$%'0 ()!)+),,%-% .%/0. Q0/#) (!%$)!/# 
(!%$%'F.6F ,0 =0$%') $% $!)+F #=-%.%$:),#F; (!# (%$.%!,%@ 
(%(>./) .0/%@ (!%$)!/# %?%!4'%$0,#) +%I). ?>.C (%$!)I'),%.  

5VDGTVDY    

• T# $ /%)+ 6:4E0) ,) (%'0$0@.) (#.0,#) ,0 (!#$%' ()!)+),,%-% 
.%/0, (%/0 ,) 46.0,%$#.) ,0 ,)+ ,4I,>) =0D#.,>) /!>M/#.  

• c%?:L'0@.) 6(%6%? (!%$%'/#, %(#60,,>@ $ 8.%+ !4/%$%'6.$), 
(!# (%'6%)'#,),## $6)J ()!#B)!#@,>J 46.!%@6.$.  

 %6:) 
$/:LE),#F 
(#.0,#F  :(T V: MX 

• \0(!)D0).6F %./!>$0.C #:# 6,#+0.C =0D#.,>) /!>M/# 
(!#$%'0 ()!)+),,%-% .%/0, /%-'0 %?%!4'%$0,#) (%' 
,0(!FI),#)+. T)6%?:L'),#) +%I). $>=$0.C 4'0! .%/%+. 

• \0(!)D0).6F '%.!0-#$0.C6F '% $J%',>J/$>J%',>J /:)++ 
(!#$%'0 ()!)+),,%-% .%/0. T)6%?:L'),#) +%I). $>=$0.C 4'0! 
.%/%+. 

5VDGTVDY    

• T) /060@.)6C $!0D0LD#J6F ').0:)@ '$#-0.):F (!# 
0$.%+0.#E)6/%@ ,06.!%@/) '$#-0.):F #:# $% $!)+F )-% !0?%.>. 
T)6%?:L'),#) +%I). (!#$)6.# / ,)6E06.,%+4 6:4E0L. 

• T) #=+),F@.) =0$%'6/#) (%/0=0.):# (!#$%'0 ()!)+),,%-% .%/0. 
T)6%?:L'),#) +%I). $>=$0.C (%$!)I'),#) %?%!4'%$0,#F. 

X% $!)+F 
!0?%.> 

:(T V: MX 

• N=+)!),#F 6#-,0:%$ '%:I,> (!%$%'#.C6F .%:C/% 
/$0:#B#;#!%$0,,>+ ()!6%,0:%+. T)6%?:L'),#) 8.#J 
.!)?%$0,#F +%I). (!#$)6.# / .!0$+) #:# (%$!)'#.C 
%?%!4'%$0,#).  

• \0(!)D0).6F /060.C6F $),.#:F.%!0 #:# !0=!F',%-% !)=#6.%!0, 
/%.%!>@ 6#:C,% ,0-!)$0).6F.  

5VDGTVDY    

• T) (!#/060.C6F / $)!J4 46.!%@6.$0, 6?%/4 # ,0 6.%!%,) +%,.0I0 
– %,# ,0-!)$0L.6F $% $!)+F !0?%.>.  

• T) '%(46/0@.) (0'),#F .)J #:# #,>J (!)'+).%$ $ (!#$%' 
()!)+),,%-% .%/0. T)6%?:L'),#) +%I). $>=$0.C (%$!)I'),#) 
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%?%!4'%$0,#F. 
• T) =0(46/0@.) # ,) %6.0,0$:#$0@.) (!#$%' ()!)+),,%-% .%/0, 
#6(%:C=4F 6#:%$%@ /%,.0/.%! #:# (!)!>$0.):C .%/0. 
T)6%?:L'),#) +%I). $>=$0.C (%$!)I'),#) %?%!4'%$0,#F. 

X% $!)+F 
$>(%:,),#F 
.)J,#E)6/%-% 
%?6:4I#-$0,#F 

:(T V: MX 

• 20?%.> (% !)+%,.4 # .)J%?6:4I#$0,#L (!#$%'0 ()!)+),,%-% 
.%/0 '%:I,> $>(%:,F.C6F .%:C/% /$0:#B#;#!%$0,,>+ 
6();#0:#6.%+.  

• T) $>(%:,F@.) !0?%.> (% !)+%,.4 # .)J%?6:4I#$0,#L, /%-'0 
,0 (!#$%' (%'0).6F ,0(!FI),#). T)6%?:L'),#) +%I). $>=$0.C 
4'0! .%/%+.  

•  !)I') E)+ ,0E0.C !0?%.> (% !)+%,.4 # .)J%?6:4I#$0,#L, 
,4I,% $>I'0.C (!#+)!,% 10 +#,4. (%6:) %./:LE),#F (#.0,#F 
%. (!#$%'0 ()!)+),,%-% .%/0, E.%?> -%!FE#) E06.# 46.!%@6.$0 
46():# %6.>.C, 0 %6.0.%E,%) ,0(!FI),#) ,0 /%,'),60.%!0J 
%/0=0:%6C 6?!%M),,>+. X (!%.#$,%+ 6:4E0) !0?%.,#/# +%-4. 
(%:4E#.C .!0$+>. 

• f?)'#.)6C, E.% (!#$%' ()!)+),,%-% .%/0 %./:LE), %. $6)J 
#6.%E,#/%$ ,0(!FI),#F, .%:C/% (%6:) 8.%-% +%I,% $>(%:,F.C 
!0?%.> (% !)+%,.4 # .)J%?6:4I#$0,#L.  

• T) (%'6%)'#,F@.) # ,) %.6%)'#,F@.) /0/#) ?> .% ,# ?>:% 
').0:# (!#$%'0 ()!)+),,%-% .%/0, /%-'0 ,0 6#6.)+4 (%'0).6F 
,0(!FI),#).  

•  %6:) ()!)+)D),#F (!#$%'0 ()!)+),,%-% .%/0 ,0 '!4-%) +)6.% 
$6)-'0 $>(%:,F@.) ,06.!%@/4 # (!%$)!/4 6%%.$).6.$4LD#J 
(0!0+).!%$.  

 
 
1.2 :<[&" 0"$C A$")-*9-$->4-*9& 
 
 
 
1.  
 

 

\,0/ \,0E),#) 

 

 
G(06,%6.C! 

T) 6,#+0.C =0D#.,>) /!>M/# (!# $/:LE),,%+ 
(#.0,##.  %6:) $>/:LE),#F (#.0,#F $>I'0.C ,) 
+),)) 10 +#,4..  !)I') E)+ (!#+),F.C (!#$%', 
(!%$)!#.C =0=)+:),#) ,)@.!0:# (#.0,#F.  
 
 )!)' 46.0,%$/%@ #:# 8/6(:40.0;#)@ .D0.):C,% 
#=4E#.) !4/%$%'6.$% (% 8/6(:40.0;## (!#$%'0 MD290.  
 !)I') E)+ ,0E0.C !0?%.> (% !)+%,.4 # 
.)J%?6:4I#$0,#L, ,4I,% $>I'0.C (!#+)!,% 10 +#,4. 
(%6:) %./:LE),#F (#.0,#F %. (!#$%'0.  

 

 
2. Q!)?%$0,#F / 46.!%@6.$4 =0D#.,%-% %./:LE),#F (f\G) 
 
 !#$%' ()!)+),,%-% .%/0 $% $!)+F !0?%.> -),)!#!4). $>6%/#@ .%/ 4.)E/#, /%.%!>@ 
(!%.)/0). E)!)= (!%$%' (2]) =0D#.,%-% =0=)+:),#F.  %8.%+4 ,4I,% 46.0,0$:#$0.C f\G 
.#(0 B ,0 ()!$#E,%@ 6.%!%,) (#.0,#F.  !# $>?%!) f\G ,4I,% 4E#.>$0.C ()!)J%',>@ .%/ 
4.)E/# # .%/ 4.)E/# $ 46.%F$M)+6F !)I#+) ,0 =)+:L, /%.%!>) +%-4. $%=,#/0.C (!# 
=0(46/) # !0?%.) (!#$%'0 ()!)+),,%-% .%/0. a%I,% $>?!0.C 6();#0:C,>@ f\G 6 
B4,/;#)@ (%'0$:),#F $>6%/#J -0!+%,#/ #:# f\G %?D)-% ,0=,0E),#F 6 %.,%6#.):C,% 
$>6%/#+ %6.0.%E,>+ .%/%+.  



24/%$%'6.$% (% 8/6(:40.0;## e:0$0 1. <)=%(06,%6.C # +)!> (!)'%6.%!%I,%6.#
 

_____________________________________________________________________________ 
- 13 - 

3.  !%$)!/0 #=%:F;## '$#-0.):F 
 
 !%$)!/0 #=%:F;## '$#-0.):F '%:I,0 (!%$%'#.C6F /$0:#B#;#!%$0,,>+ ()!6%,0:%+ $ 
6:)'4LD#J 46:%$#FJ:  
• O% ()!$%-% (!#+),),#F '$#-0.):F;  
• [%-'0 '$#-0.):C $%=$!0D0).6F $ !0?%.4 (%6:) '%:-%-% ()!)!>$0; 
• X% $!)+F !)-4:F!,>J (!%$)!%/ $ J%') .)J%?6:4I#$0,#F.  
 
Q0/0F (!%$)!/0 (%=$%:F). %?,0!4I#.C (:%J4L #=%:F;#L %?+%.%/ '$#-0.):F, (%8.%+4 
+)!> (% 6%J!0,,%6.# '$#-0.):F +%I,% ?4'). (!)'(!#,#+0.C =0!0,)). X% $!)+F (!%$)!/# 
#=%:F;## '$#-0.):C ,4I,% %.6%)'#,#.C %. (!#$%'0 ()!)+),,%-% .%/0. O:F 8.%@ (!%$)!/# 
!)/%+),'4).6F #6(%:C=%$0.C +)-%++).! ,0 1000 X, 0 6%(!%.#$:),#) #=%:F;## ,) '%:I,% 
?>.C ,#I) 5 aG+.   
 
2#6. 1-1. c%)'#,),#F, .!)?4)+>) ':F (!%$)!/# #=%:F;## '$#-0.):F.  
 

 
 
4. Q)(:%$0F =0D#.0 '$#-0.):F 
 
]6:# ,%+#,0:C,0F +%D,%6.C $>?!0,,%-% '$#-0.):F ,) 6%%.$).6.$4). +%D,%6.# (!#$%'0 
()!)+),,%-% .%/0, ,4I,% 46.0,%$#.C (0!0+).!> =0D#.> '$#-0.):F ,0 !0?%E)@ (0,):# 
#:# 46.0,%$#.C .)!+%!):) $ /%,.4!) '$#-0.):F ':F =0D#.>. G6%?),,% $0I,% 
(!)'(!#,F.C 8.4 +)!4 (!)'%6.%!%I,%6.#, )6:# (!#$%' ()!)+),,%-% .%/0 #+)). ?%:)) 
$>6%/4L ,%+#,0:C,4L +%D,%6.C, E)+ '$#-0.):C.  
 
5. 20?%.0 (!# E06.%.0J ?%:)) 50 e; 
 
 !#$%' ()!)+),,%-% .%/0 MD290 +%I). $>'0$0.C E06.%.> $ '#0(0=%,) %. 0 '% 500 e;. 
]6:# $0+ ,4I,% #6(%:C=%$0.C (!#$%' ()!)+),,%-% .%/0 MD290 (!# E06.%.0J $>M) 50 e;, 
,4I,% 4E#.>$0.C +%D,%6.C +0M#,>.  
 
6. X#?!0;#F +)J0,#E)6/%-% 46.!%@6.$0 
 
 !#$%' ()!)+),,%-% .%/0 +%I). #6(>.>$0.C +)J0,#E)6/#@ !)=%,0,6 ,0 ,)/%.%!>J 
$>J%',>J E06.%.0J. _.%-% +%I,% #=?)I0.C, $>?!0$ %?J%' 8.%@ E06.%.>.  
 
7. T0-!)$ # M4+ '$#-0.):F 
 
Z%!+0 $>J%',%-% ,0(!FI),#F (!#$%'0 ()!)+),,%-% .%/0 – /!#$0F 6 M#!%.,%-#+(4:C6,%@ 
+%'4:F;#)@, /%.%!0F $/:LE0). $ 6)?F %(!)'):),,>) E06.%.,>) -0!+%,#/#. N=-=0 8.%-% 
.)+()!0.4!0 '$#-0.):F, M4+ # $#?!0;#F ,)+,%-% $%=!06.0L., $ 6!0$,),## 6 !0?%.%@ 
'$#-0.):F ,0 6).)$%@ E06.%.).  

\,"00C 42 /O-)" )/&Q29",'

]2="0,"4&" 

G"Q-00"9$
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8. f6.!%@6.$%, $%6(!##+E#$%) / #=+),),#L ,0(!FI),#F #:# /%,'),60.%! ,0 6.%!%,) 
$>J%'0 (!#$%'0 ()!)+),,%-% .%/0 
 
T) 46.0,0$:#$0@.) /%,'),60.%! ':F 4:4EM),#F /%8BB#;#),.0 +%D,%6.#, :#?% 
$%6(!##+E#$%) / #=+),),#L ,0(!FI),#F 46.!%@6.$% ':F =0D#.> %. +%:,## ,0 $>J%',%@ 
6.%!%,) (!#$%'0 ()!)+),,%-% .%/0, .0/ /0/ $>J%'%+ (!)%?!0=%$0.):F F$:F).6F /!#$0F 6 
M#!%.,%-#+(4:C6,%@ +%'4:F;#)@, # ,0 (!#$%' ()!)+),,%-% .%/0 +%-4. $%=')@6.$%$0.C 
()!)J%',>) (%$>M),,>) .%/#, :#?% %, +%I). (%:4E#.C (%$!)I'),#F.  
 
2#6. 1-2. T)'%(46.#+>) (%'/:LE),#F / $>J%'4 (!#$%'0 ()!)+),,%-% .%/0 
 

 
9. [%,.0/.%! ,0 /:)++0J $J%'0/$>J%'0 (!#$%'0 ()!)+),,%-% .%/0 
 
]6:# #+)).6F /%,.0/.%!, 46.0,%$:),,>@ +)I'4 $J%',%@ 6.%!%,%@ (!#$%'0 ()!)+),,%-% 
.%/0 # (#.0,#)+, T] Nc Ggj\fkQ] ]eG ':F (46/0 #:# %6.0,%$/# (!#$%'0 ()!)+),,%-% 
.%/0. G',0/% )6:# $%=,#/0). %E),C 6#:C,0F #:# 0$0!#@,0F ,)%?J%'#+%6.C (!#+),),#F 
/%,.0/.%!0 ':F (46/0 #:# %6.0,%$/# (!#$%'0 ()!)+),,%-% .%/0, 8.#+ +%I,% 
$%6(%:C=%$0.C6F, ,% (!# 8.%+ $!)+F +)I'4 $/:LE),#F+# '%:I,% 6%6.0$:F.C ,) +),)) 
%',%-% E060. X (!%.#$,%+ 6:4E0) 6!%/ 6:4I?> /%,'),60.%!0 $,4.!# (!#$%'0 ()!)+),,%-% 
.%/0 ?4'). 6%/!0D0.C6F.  
 
]6:# #+)).6F /%,.0/.%!, 46.0,%$:),,>@ +)I'4 $>J%',%@ 6.%!%,%@ (!#$%'0 ()!)+),,%-% 
.%/0 # '$#-0.):)+, ,) %./:LE0@.) 8.%. /%,.0/.%! $% $!)+F !0?%.> (!#$%'0 ()!)+),,%-% 
.%/0, .0/ /0/ %./:LE),#) $>J%',%-% /%,.0/.%!0 (!# !0?%.0LD)+ (!#$%') +%I). (!#$)6.# 
/ (%$!)I'),#L /%+(%,),.%$ $,4.!# (!#$%'0 ()!)+),,%-% .%/0.  
 
2#6. 1-3. XJ%',>) # $>J%',>) /%,.0/.%!> 
 

 
10. [%-'0 $,)M,)) ,0(!FI),#) (!)$>M0). '#0(0=%, ,%+#,0:C,%-% ,0(!FI),#F 
 
T) !0?%.0@.) 6 (!#$%'%+ ()!)+),,%-% .%/0 =0 (!)'):0+# '#0(0=%,0 ,%+#,0:C,%-% 
,0(!FI),#F, 4/0=0,,%-% $ ,0M)+ 24/%$%'6.$) (% 8/6(:40.0;## – 8.% +%I). (!#$)6.# / 
(%$!)I'),#L /%+(%,),.%$ $,4.!# (!#$%'0 ()!)+),,%-% .%/0.  !# ,)%?J%'#+%6.# 

\-4)"4*29-$ &,& 
/-*A$&&01&/CR 8 

42A$'>"4&L $"=&*9-$ 
 

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

/&01 
 

\-49289-$ \G 
\-49289-$ \G &,& 

)$IQ-R 
/C8,L129",B 

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

/&01 
 

3* 51)6801/: $ -* &8/1-1%;$%1/: )"$%&( 
)*"*,*--&.& /&01 )6/*, %0;<=*-$>/%?0;<=*-$> 
0&-/10/&"1 -1 %A&(*. C8;$ -6E-& 6)"1%;>/: 
)"$%&(&, 8 )&,&F:< 0&-/10/&"1 -1 %A&(*, %"*,> 
,*E(6 %0;<=*-$>,$ (&;E-& G?/: -* ,*-** 1 =181.  

H0;<=1/: $;$ %?0;<=1/: 0&-/10/&" -1 %?A&(* 
,&E-& JLNOPL )"$ &/86/8/%$$ %?A&(1 &/ )"$%&(1 
)*"*,*--&.& /&01, $-1=* ,&E*/ )"&$5&Q/$ &G"?% 
0&-/6"1 $ )&%"*E(*-$* )"$%&(1 $5-51 /&.&, =/& PS 
-* 8,&E*/ )"1%$;:-& "15;$=1/: (6.6.  
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#6(%:C=4@.) 46.!%@6.$0 (%$>M),#F #:# (%,#I),#F ,0(!FI),#F ':F %?)6()E),#F 
6%%.$).6.$#F ,0(!FI),#F (#.0,#F '#0(0=%,4 ,%+#,0:C,%-% ,0(!FI),#F ':F (!#$%'0 
()!)+),,%-% .%/0.  
 
11. c,#I),#) +%D,%6.# (!# (!)$>M),## ,)64D)@ E06.%.> (% 4+%:E0,#L 
 
]6:# ,)64D0F E06.%.0 MD290 4$):#E#$0).6F (% 6!0$,),#L 6 46.0,%$:),,%@ (% 
4+%:E0,#L, ,4I,% $>(%:,#.C 6,#I),#) +%D,%6.# (!#$%'0 $ 6%%.$).6.$## 6% 6:)'4LD)@ 
.0?:#;)@:   
 
 T)64D0F E06.%.0 
a%D,%6.C 3 /e; 4 /e; 5 /e; 6 /e; 7 /e; 8 /e; 9 /e; 10 /e; 11 /e; 12 /e; 
18.5G/22P 100,0% 100,0% 100,0% 100,0% 95,7% 91,6% 87,9% 84,3% 81,0% 77,9% 
22G/30P 100,0% 100,0% 100,0% 100,0% 95,5% 91,4% 87,6% 83,9% 80,5% 77,3% 
30G/37P 100,0% 100,0% 100,0% 100,0% 93,5% 87,7% 82,4% 77,2% 72,5% 68,3% 
37G/45P 100,0% 100,0% 100,0% 94,4% 89,0% 84,0% 79,4% 74,9% 70,8% 67,1% 
45G/55P 100,0% 100,0% 100,0% 94,0% 88,6% 83,7% 79,2% 75,2% 71,5% 68,1% 
55G/75P 100,0% 100,0% 94,1% 88,9% 84,0% 79,5% 75,5% 71,7% 68,3% 65,2% 
75G/90P 100,0% 91,8% 84,2% 77,5% 70,9% 62,5% 60,1% 55,1% 50,6% 46,7% 
90G/110P 100,0% 90,8% 82,3% 74,9% 67,7% 61,5% 56,0% 50,8% 46,2% 42,3% 
110G/132P 100,0% 91,9% 84,4% 77,7% 71,3% 65,5% 60,4% 55,4% 51,1% 47,2% 
 
12. \0(!)D0).6F +),F.C .!)JB0=,>@ $J%' ,0 '$4JB0=,>@ $J%'  
 
T) +),F.C .!)JB0=,>@ $J%' (!#$%'0 ,0 '$4JB0=,>@ $J%'.  
 
13. G-!0,#E#.):C (#/%$ ,0(!FI),#F 
 
 !#$%' ()!)+),,%-% .%/0 #+)). $6.!%),,>@ $0!#6.%!, ':F %-!0,#E),#F (#/%$ 
,0(!FI),#F, /%.%!>) -),)!#!4L.6F, /%-'0 $/:LE0L.6F # $>/:LE0L.6F #,'4/.#$,>) 
,0-!4=/# $%/!4- (!#$%'0 ()!)+),,%-% .%/0 (,0(!#+)!, 8:)/.!%+0-,#.,>@ /%,.0/.%!, 
8:)/.!%+0-,#.,%) !):), 6%:),%#',>@ /:0(0,, 8:)/.!%+0-,#.,0F /0.4M/0, 
8:)/.!%+0-,#.,>@ .%!+%=).  
 
]6:# #,'4/.#$,>) ,0-!4=/# -),)!#!4L. %E),C $>6%/#) (#/# ,0(!FI),#F, ,4I,% 
#6(%:C=%$0.C %-!0,#E#.):C (#/%$ ,0(!FI),#F ':F #,'4/.#$,%@ ,0-!4=/# #, $%=+%I,%, 
#6(%:C=%$0.C .0/I) '#%'.  
 
($&0"124&":  
T) (%'/:LE0@.) %-!0,#E#.):C (#/%$ ,0(!FI),#F / $>J%',%@ 6.%!%,) (!#$%'0 
()!)+),,%-% .%/0. 
 
14. c,#I),#) .)+()!0.4!> %/!4I0LD)@ 6!)'> 
 
20?%.0 (!#$%'0 MD290 $ '#0(0=%,) +)I'4 -10%c # +40%c +%I). %64D)6.$:F.C6F $ 
,%!+0:C,%+ !)I#+) ?)= 6,#I),#F J0!0/.)!#6.#/. O:F !0?%.> $>M) 40%c .!)?4).6F 
6,#I),#) $>J%',%-% .%/0. T%+#,0:C,>@ $>J%',%@ .%/ '%:I), 6,#I0.C6F ,0 1,5% ,0 1%c. 
O%(46.#+0F +0/6#+0:C,0F .)+()!0.4!0: +50%c.  
 
15. c,#I),#) $>6%.> 
 
l0!0/.)!#6.#/# (!#$%'0 ()!)+),,%-% .%/0 MD290 '%:I,> 6,#I0.C6F ':F $>6%.> 
46.0,%$/# 6$>M) 1000 +, .0/ /0/ ,0 ?%:CM%@ $>6%.) 6,#I0).6F 8BB)/. %J:0I'),#F %. 
%/!4I0LD)-% $%='4J0. T%+#,0:C,>@ $>J%',%@ .%/ '%:I), 6,#I0.C6F ,0 1% ,0 /0I'>) 
100 +. O%(46.#+0F +0/6#+0:C,0F $>6%.0: 3000 +.  
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16. T)/%.%!>) 6();#0:C,>) $#'> (!#+),),#F 
 
]6:# $0M0 46.0,%$/0 .!)?4). (!%/:0'/# 6();#0:C,>J /0?):)@, /%.%!>) ,) %(#6>$0L.6F 
$ 8.%+ !4/%$%'6.$), ,0(!#+)!, ':F (%'')!I/# %?D)@ M#,> (%6.%F,,%-% .%/0, 
%?!0D0@.)6C $ N,%$0,6 =0 .)J(%'')!I/%@ # /%,64:C.0;#F+#.  
  
17. f.#:#=0;#F 
 
]6:# ,4I,% 4.#:#=#!%$0.C /0/4L-.% ').0:C 6#6.)+> (!#$%'0 ()!)+),,%-% .%/0, T] 
 nQhkQ]cj 6I#-0.C )) $ %-,). ]6:# $> (%(>.0).)6C 6'):0.C 8.%, 8:)/.!%:#.#E)6/#) 
/%,'),60.%!> +%-4. $=%!$0.C6F, 0 (:06.+066%$>) /%+(%,),.> 6%='0'4. F'%$#.>) -0=>. 
gL?>) ').0:# $ 6:4E0) 4.#:#=0;## ,4I,% !066+0.!#$0.C /0/ %?>E,>) (!%+>M:),,>) 
%.J%'>.  
 
18.  %'/:LE0)+>@ '$#-0.):C 
 
• c.0,'0!.,>@ (%'/:LE0)+>@ '$#-0.):C – 8.% 4-(%:L6,>@ 06#,J!%,,>@ '$#-0.):C 6 
?):#EC)@ /:)./%@. O:F '!4-#J .#(%$ '$#-0.):F $>?)!#.) (!0$#:C,>@ (!#$%' 
()!)+),,%-% .%/0 $ 6%%.$).6.$## 6 ,%+#,0:C,>+ .%/%+ '$#-0.):F. 

 
• h6#,J!%,,>@ '$#-0.):C #+)). $),.#:F.%! %J:0I'),#F, 46.0,%$:),,>@ ,0 )-% $0:4, 
E.% '0). $ !)=4:C.0.) (%,#I),#) 8BB)/.0 %J:0I'),#F (!# 6,#I),## 6/%!%6.# 
'$#-0.):F.  %8.%+4 46.0,%$#.) ,)=0$#6#+>@ $),.#:F.%! #:# (%'J%'FD#@ '$#-0.):C 
':F !)-4:#!%$0,#F E06.%.> $ .)J 6:4E0FJ, /%-'0 '$#-0.):C ()!)-!)$0).6F.  

 
• c.0,'0!.,>) (0!0+).!> 0'0(.#!4)+%-% '$#-0.):F 4I) /%,B#-4!#!%$0,> $,4.!# 
(!#$%'0 ()!)+),,%-% .%/0. G',0/% )D) %6.0).6F ,)%?J%'#+%6.C 0$.%,06.!%@/# #:# 
#=+),),#F $):#E#, (% 4+%:E0,#L, #6J%'F #= B0/.#E)6/#J 46:%$#@. X (!%.#$,%+ 
6:4E0), ,0 !)=4:C.0.> !0?%.> '$#-0.):F # ')@6.$#) =0D#.> +%I). ?>.C %/0=0,% 
64D)6.$),,%) ,)-0.#$,%) $%=')@6.$#).  

 
•  !#$%' ()!)+),,%-% .%/0 +%I). $>'0$0.C .!)$%I,>@ 6#-,0: #:# +%I). (%:4E#.C 
(%$!)I'),#F (!# ,0:#E## /%!%./%-% =0+>/0,#F ,0 /0?):FJ #:# $,4.!# '$#-0.):F. 
 %8.%+4 ,4I,% $>(%:,#.C (!%$)!/4 #=%:F;## ,0 /%!%./%) =0+>/0,#) (%6:) .%-%, /0/ 
'$#-0.):C # /0?):# .%:C/% E.% 46.0,%$:),>, #:# $% $!)+F (:0,%$%-% 
.)J%?6:4I#$0,#F. X J%') (!%$)!/# %./:LE#.) (!#$%' %. (!%$)!F)+>J /%+(%,),.%$.  
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                                                  D4E-$02F&' -< &=)",&& 
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?,2/2 2. D4E-$02F&' -< &=)",&& 

2.1. D)"49&E&82F&' 9&A2 &=)",&' 
 
[0I'0F +%'):C $ '#0(0=%,) 6#6.)+ (!#$%'0 ()!)+),,%-% .%/0 MD290 #+)). ,%+)! 
+%'):#, /%.%!>@ #'),.#B#;#!4). $0I,)@M#) J0!0/.)!#6.#/# # 6();#B#/0;## ':F 
'0,,%@ /%,/!).,%@ )'#,#;>.  
 
T0 #::. ,#I) (!#$%'#.6F (!#+)! ,%+)!0 +%'):# # !0=oF6,F).6F, /0/ %, %?!0=4).6F 
#6J%'F #= 6();#B#/0;## 6#6.)+>.  
 
2#6. 2-1. Q0?:#E/0 6 '0,,>+# # (!0$#:0 %?%=,0E),#F MD290 
 

 
 
2.2. \-0A-4"49C MD290 
 
 !#$%'> ()!)+),,%-% .%/0 6)!## MD290 #+)L. '$0 .#(0 /%!(460 – #= (:06.+066> # #= 
:#6.%$%-% +).0::0, $ 6%%.$).6.$## 6 !0=,>+# /:0660+# ,0(!FI),#F # +%D,%6.#.  
 
 
 
 
 
 
 
  

J1G;$=01 8 (1--?,$ 
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2#6. 2-2. [%+(%,),.> MD290 ':F (:06.+066%$%-% /%!(460 (.!)JB0=,>@ .%/ 380 – 480 B, %. 
18.5G/222 '% 37G/452).  
 

 
 
2#6. 2-3. [%+(%,),.> MD290 ':F +).0::#E)6/%-% /%!(460 (.!)JB0=,>@ .%/ 380 – 480 B, 
%. 45G/552 '% 110G/1322).  
 

 
 
  

N&.&/$) 

N&.&/$) 

 *"*(->> 
0"?U01

 *"*(->> 
0"?U01 

V$;&%?* 0;*,,?

V$;&%?* 0;*,,?

P1G*;:-1> )1-*;: 

X);&/-$/*;:-1> 
)"&0;1(01

 
P"?U01 
%*-/$;>/&"1 

H*-/$;>/&" 

 
H*-/$;>/&" 

Y1G&=1> )1-*;:

Y1G&=1> )1-*;:

P;*,,? 6)"1%;*-$>

 1-*;: 6)"1%;*-$>

J1G;$=01 8 (1--?,$ 
)"$%&(1 

J1G;$=01 8 
(1--?,$ )"$%&(1 

[-/*"\*Q8 %-*U-*Q 
"1G&=*Q )1-*;$ 

]&0&%1> 
0"?U01 

 
]&0&%1> 
0"?U01 
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2.3. M"O4&1"*8&" *A"F&E&82F&& 
 
 %=#;#F T0#+),%$0,#) 
 
c.0,'0!.-
,>) 
B4,/;## 

a0/6#+0:C,0F E06.%.0 X)/.%!,%) 4(!0$:),#): %. 0 '% 500 e; 
T)64D0F E06.%.0  0,8 – 12 /e; 

T)64D0F E06.%.0 ,06.!0#$0).6F 0$.%+0.#E)6/#, $ 
=0$#6#+%6.# %. J0!0/.)!#6.#/ ,0-!4=/# 

20=!)M),#)  
$J%',%@ E06.%.> 

O#6/!).,0F 46.0,%$/0 =0'0,#F: 0,01 e; 
h,0:%-%$%) =0'0,#): +0/6. E06.%.0 l 0,025% 

2)I#+ 4(!0$:),#F f(!0$:),#) ,0(!FI),#)+ / E06.%.%@ (V/F) 
 46/%$%@ +%+),.  Q#( G: 0,5 e;/150%  

Q#( 2: 0,5 e;/100% 
O#0(0=%, 6/%!%6.#:  1:50 

Q%E,%6.C 6.0?#:C,%6.#  
6/%!%6.# 

±1% 

Q%E,%6.C /%,.!%:F +%+),.0  ±5% (CLVC) 
c(%6%?,%6.C $>')!I#$0.C  

()!)-!4=/# 
Q#( G: 60 6)/4,' ':F 150% %. ,%+#,0:C,%-% .%/0 
Q#( 2: 60 6)/4,' ':F 130% %. ,%+#,0:C,%-% .%/0 

Z%!6#!%$0,#) +%+),.0 X):#E#,0 B%!6#!%$0,#F (%' =0/0=: %. 0,1% '% 30,0% 
[!#$0F V/F 

(,0(!FI),#)/E06.%.0)  
  !F+%:#,)@,>@ -!0B#/ V/F 
 a,%-%.%E)E,0F /!#$0F V/F 
 [$0'!0.#E,0F /!#$0F V/F 
  %:,%) !0='):),#) V/F 
  %:%$#,,%) !0='):),#) V/F 

20='):),#) V/F   %:,%) !0='):),#) V/F 
  %:%$#,,%) !0='):),#) V/F 

2)I#+ :#,)@,%-% 
#=+),),#F 

  !F+%:#,)@,%) :#,)@,%) 
#=+),),#) 
 S-%?!0=,%) :#,)@,%) #=+),),#) 
S).>!) %.'):C,>J =0'0,#F $!)+),# 46/%!),#F/ 
=0+)':),#F $ '#0(0=%,) %. 0 '% 6500 6 

Q%!+%I),#) (%6.%F,,>+ 
.%/%+ 

 S06.%.0 .%!+%I),#F (%6.%F,,>+ 
.%/%+: %. 0,00 e; '% +0/6. E06.%.> 
 h/.#$,%) $!)+F .%!+%I),#F 
(%6.%F,,>+ .%/%+: %. 0,0 6 '% 36,0 6 
 f!%$),C .%/0 .%!+%I),#F 
(%6.%F,,>+ .%/%+: %. 0,0% '% 100,0% 
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 %=#;#F T0#+),%$0,#) 
 
c.0,'0!.-
,>) 
B4,/;## 

 %'0E0 .%:E/0+# O#0(0=%, E06.%.> ':F (%'0E# .%:E/0+#: %. 0,00 e; '% 
50,00 e; 
X!)+F 46/%!),#F / =0+)':),#F (%'0E# .%:E/0+#:  
%. 0,0 6 '% 6500,0 6 

20?%.0 (!%6.%-%  g[ # 
+,%I)6.$),,>) =0'0,#F 

=,0E),#@ 6/%!%6.# 

c#6.)+0 %?)6()E#$0). '% 16 =,0E),#@ 6/%!%6.# =0 6E). 
#6(%:C=%$0,#F B4,/;## (!%6.%-%  g[ #:# (4.)+ 
#6(%:C=%$0,#F /:)++ 4(!0$:),#F.  

<%!.%$%)  NO c#6.)+0 $/:LE0). $ 6)?F B4,/;#L (!%(%!;#%,0:C,%- 
#,.)-!0:C,%-'#BB)!),;#0:C,%-% ( NO) !)-4:#!%$0,#F 
$ =0+/,4.%+ /%,.4!) 4(!0$:),#F. 

h$.%+0.#E)6/%) 
!)-4:#!%$0,#) ,0(!FI),#F 

c#6.)+0 0$.%+0.#E)6/# (%'')!I#$0). (%6.%F,,%) 
$>J%',%) ,0(!FI),#) (!# #=+),),## 6).)$%-% 
,0(!FI),#F. 

 !)'): ?>6.!%-% .%/0 c#6.)+0 6,#I0). %M#?/# (!)$>M),#F .%/0 '% 
+#,#+4+0 # -0!0,.#!4). ,%!+0:C,4L !0?%.4 (!#$%'0 
()!)+),,%-% .%/0. 

Z4,/;## 
(%' =0/0=  
 

 !%J%I'),#) (!%$0:%$ 
+%D,%6.# 

G?!0.,0F 8,)!-#F ,0-!4=/# /%+(),6#!4). :L?>) 
6,#I),#F ,0(!FI),#F, (%=$%:FF (!#$%'4 (!%'%:I0.C 
!0?%.0.C $ .)E),#) /%!%./%-% $!)+),# (!# (!%$0:0J 
+%D,%6.#.  

X#!.40:C,>@ I/O  !#$%' %?)6()E#$0). (F.C -!4(( $#!.40:C,>J 
;#B!%$>J $J%'%$/$>J%'%$ (DI/DO) ':F $,)'!),#F 
(!%6.%-% :%-#E)6/%-% 4(!0$:),#F.  

f(!0$:),#) 
6#,J!%,#=0;#)@ 

O#0(0=%, $!)+),#: %. 0,0 '% 6500,0 +#,4. 

 )!)/:LE),#) +)I'4 
,)6/%:C/#+# '$#-0.):F+# 

a%I,% %64D)6.$:F.C ()!)/:LE),#F +)I'4 '$4+F 
'$#-0.):F+# E)!)= '$) -!4((> (0!0+).!%$ '$#-0.):F.  

N,.)!B)@6> 6$F=#  %'')!I#$0L.6F 6:)'4LD#) #,.)!B)@6>: Modbus-
RTU, PROFIBUS-DP, CANlink, CANopen.  

\0D#.0 %. ()!)-!)$0 
'$#-0.):F 

O%(%:,#.):C,0F (:0.0 !06M#!),#F $J%'%$/ $>J%'%$ 
(I/O) (%=$%:F). AI3 (%:4E0.C 6#-,0: 6 $J%'0 6),6%!0 
.)+()!0.4!> '$#-0.):F (2Q100, 2Q1000) ':F 
%64D)6.$:),#F =0D#.> '$#-0.):F %. ()!)-!)$0.  

 !%-!0++#!4)+>) 
(%:C=%$0.):)+ B4,/;## 

O%(%:,#.):C,%) (!%-!0++#!%$0,#) +%I). (%+%EC $0+ 
!)0:#=%$0.C $.%!#E,>) !0=!0?%./#. ]-% 6!)'0 
(!%-!0++#!%$0,#F 6%$+)6.#+0 6% 6!)'%@ 
(!%-!0++#!%$0,#F  g[ %. Inovance.  

f6%$)!M),6.$%$0,,>) 
B%,%$>)  

(!%-!0++> 

 %=$%:FL. (%:C=%$0.):F+ /%,B#-4!#!%$0.C ,)/%.%!>) 
!0?%E#) (0!0+).!> # %?)6()E#$0L. $%6(!%#=$)'),#) 
$#!.40:C,%-% %6;#::%-!%B0, /%.%!>@ $%6(!%#=$%'#. 
#,B%!+0;#L % 6%6.%F,## 6#6.)+> $,4.!# (!#$%'0 
()!)+),,%-% .%/0.  
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 %=#;#F T0#+),%$0,#) 
 
G()!0;#F 

N6.%E,#/ /%+0,'>  %=$%:F). %64D)6.$:F.C !0=,>) +).%'> ()!)/:LE),#F 
+)I'4 #6.%E,#/0+# /%+0,':  
 f(!0$:),#) 6 !0?%E)@ (0,):# 
 f(!0$:),#) 6 /:)++ (!#$%'0 
 f(!0$:),#) (% 6).# ()!)'0E# 
'0,,>J 

[0,0: =0'0,#F  
E06.%.> 

 %'')!I#$0). '% 10 /0,0:%$ =0'0,#F E06.%.> # 
(%=$%:F). %64D)6.$:F.C !0=,>) +).%'> ()!)/:LE),#F 
+)I'4 /0,0:0+# =0'0,#F E06.%.>:  
 O#6/!).,0F 46.0,%$/0 =0'0,#F 
 f6.0,%$/0 =0'0,#F 0,0:%-%$>+ 
6#-,0:%+ (% ,0(!FI),#L 
 f6.0,%$/0 =0'0,#F 0,0:%-%$>+ 
6#-,0:%+ (% .%/4  
 f6.0,%$/0 =0'0,#F #+(4:C60+# 
 f6.0,%$/0 =0'0,#F (% M#,) '0,,>J  

N6.%E,#/ $6(%+%-0.):C,%@  
E06.%.> 

 %'')!I#$0). '% 10 /0,0:%$ =0'0,#F $6(%+%-0.):C,%@ 
E06.%.> # (%=$%:F). %64D)6.$:F.C (%'6.!%@/4 
$6(%+%-0.):C,%@ E06.%.> # 6%$+)D),#) E06.%..  

XJ%',>) /:)++> c.0,'0!.,>):  
  F.C /:)++ ;#B!%$%-% $J%'0 (DI), 
%'#, #= /%.%!>J (%'')!I#$0). $J%'> #+(4:C6%$ 
$>6%/%@ 6/%!%6.# '% 20 /e; 
 O$) /:)++> 0,0:%-%$%-% $J%'0 
(AI), %',0 #= /%.%!>J (%'')!I#$0). .%:C/% $J%' %. 0 '% 
10 X, 0 '!4-0F – $J%' %. 0 '% 10 X # %. .%/ 0 '% 20 +h.  
206M#!),,0F (!%#=$%'#.):C,%6.C:  
  F.C /:)++ ;#B!%$%-% $J%'0 (DI).  
 G',0 /:)++0 AI, /%.%!0F 
(%'')!I#$0). $J%' ,0(!FI),#F %. -10 '% 10 X # $J%'> 
6),6%!0 .)+()!0.4!> '$#-0.):F 2Q100/2Q1000.  

X>J%',>) /:)++> c.0,'0!.,>):  
 G'#,0!,0F /:)++0 $>J%'0 
$>6%/%6/%!%6.,%-% #+(4:C60 (!0=%+/,4.>@ /%::)/.%!) 
 G'#,0!,0F /:)++0 ;#B!%$%-% 
$>J%'0 (DO)  
 G'#,0!,0F /:)++0 !):)@,%-% 
$>J%'0 
 G'#,0!,0F /:)++0 0,0:%-%$%-% 
$>J%'0 (hG), /%.%!0F (%'')!I#$0). $>J%' .%/0 $ 
'#0(0=%,) %. 0 '% 20 +h, :#?% $>J%' ,0(!FI),#F $ 
'#0(0=%,) %. 0 '% 10 X.  
206M#!),,0F (!%#=$%'#.):C,%6.C:  
 G'#,0!,0F '%(%:,#.):C,0F 
/:)++0 DO 
 G'#,0!,0F '%(%:,#.):C,0F 
/:)++0 !):)@,%-% $>J%'0 
 G'#,0!,0F '%(%:,#.):C,0F 
/:)++0 hG, /%.%!0F (%'')!I#$0). $>J%' .%/0 $ 
'#0(0=%,) %. 0 '% 20 +h, :#?% $>J%' ,0(!FI),#F $ 
'#0(0=%,) %. 0 '% 10 X. 
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 %=#;#F T0#+),%$0,#) 
 
O#6(:)@ # 
!0?%E0F 
(0,):C 

c$).%'#%',>@ '#6(:)@ c$).%'#%',>@ '#6(:)@ (%/0=>$0). $):#E#,> 
(0!0+).!%$.  

p[ '#6(:)@ ('%(%:,#.):C,>@ $0!#0,.) 
O4?:#!%$0,#) (0!0+).!0  0!0+).!> +%-4. ?>6.!% '4?:#!%$0.C6F E)!)= 

'%(%:,#.):C,4L !0?%E4L (0,):C 6 p[-'#6(:))+.  
<:%/#!%$/0 /:0$#M  
# $>?%! B4,/;## 

[:0$#M# ,0 (0,):# 4(!0$:),#F +%-4. ?>.C (%:,%6.CL 
#:# E06.#E,% 8:)/.!%,,% =0?:%/#!%$0,> $% #=?)I0,#) 
60+%(!%#=$%:C,%-% 6!0?0.>$0,#F. 

X#'> =0D#.> MD290 (%'')!I#$0). 6:)'4LD#) $#'> =0D#.>:  
 G?,0!4I),#) [\ $ '$#-0.):)@ (!# 
(%'0,,%+ (#.0,## 
 \0D#.0 %. (%.)!# B0=> 
$J%'0/$>J%'0 
 \0D#.0 %. (!)$>M),#F .%/0 
 \0D#.0 %. (!)$>M),#F 
,0(!FI),#F 
 \0D#.0 %. ,)'%6.0./0 ,0(!FI),#F 
 \0D#.0 %. ()!)-!)$0 
 \0D#.0 %. ()!)-!4=/# 
 \0D#.0 %. [\ .%!+%=,%-% 
!)=#6.%!0 

O%(%:,#.):C,>) ').0:# 20?%E0F p[-(0,):C, 46.!%@6.$% .%!+%I),#F, (:0.0 
!06M#!),#F $J%'0 / $>J%'0 1, (:0.0 !06M#!),#F $J%'0 
/ $>J%'0 2, (!%-!0++#!4)+0F (%:C=%$0.):)+ (:0.0, 
(:0.0 /%++4,#/0;## RS 485, (:0.0 PROFIBUS-DP, 
(:0.0 CANlink, (:0.0 CANopen 
 

c!)'0 a)6.% 46.0,%$/# f6.0,0$:#$0.C (!#$%' ()!)+),,%-% .%/0 MD290 $ 
(%+)D),##, 6 =0D#.%@ %. (!F+>J 6%:,)E,>J :4E)@, 
(>:#, /%!!%=#@,>J #:# -%!LE#J -0=%$, +06:F,%-% '>+0, 
(0!%$, (!%,#/,%$),#F $,4.!C $%'> #:# '!4-#J 
I#'/%6.)@ # 6%:#. 

X>6%.0 T#I) 1000 + 
Q)+()!0.4!0 6!)'>  G. -10%c '% 40%c (6% 6,#I),#)+ +%D,%6.#, )6:# 

.)+()!0.4!0 +)I'4 40%c # 50%c) 
X:0I,%6.C  a),)) 95% %.,. $:0I,%6.#, ?)= /%,'),60.0 
X#?!0;#F  a),)) 5,9 +/62 (0,6g) 

Q)+()!0.4!0 J!0,),#F G. -20%c '% 60%c 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



24/%$%'6.$% (% 8/6(:40.0;## e:0$0 2. N,B%!+0;#F %? #='):##
 

_____________________________________________________________________________ 
- 24 - 

2.4. (-)8,L1"4&" A"$&E"$&R4CO I*9$-R*9/ 
 
]6:# MD290 #6(%:C=4).6F ':F 4(!0$:),#F 06#,J!%,,%-% '$#-0.):F # 6%%.$).6.$),,% ':F 
B%!+#!%$0,#F 6#6.)+> 4(!0$:),#F, ,)%?J%'#+% 46.0,0$:#$0.C !0=:#E,>) 
8:)/.!#E)6/#) 46.!%@6.$0 ,0 6.%!%,) $J%'0 # $>J%'0 (!#$%'0 ()!)+),,%-% .%/0 ':F 
%?)6()E),#F ?)=%(06,%6.# # 6.0?#:C,%6.# 6#6.)+>.  
 
[!%+) .%-%, ':F MD290 #+)).6F ,)6/%:C/% '%(%:,#.):C,>J (:0. !06M#!),#F ':F 
%?)6()E),#F $>(%:,),#F !0=:#E,>J B4,/;#@. T0 #::. ,#I) (%/0=0,0 /%,B#-4!0;#F 
.!)JB0=,%-% (!#$%'0 380 – 480 B 18.5G/22P.  
 
2#6. 2-4. [%,B#-4!0;#F 6#6.)+> 380 – 480 B 18.5G/22P 
 

 
 
  

 "$&()+,-$ /01),0$ /"02-3) 
 
 
 
 

421-6)107$8:0; 2=:@A7)1$@> 2 @01-6 :-"/B8$ 
 (DFFH)  0@0 /"$"=2)1$@> J$/0 /"0 B1$7:$ ,) 

+$6@A (ELCB) 
 
 

K@$:1"-6)L,01,=;  :-,1):1-" 
 
 
 

H&-3,-; "$):1-" /$"$6$,,-L- 1-:) 
 
 
 
 
 
 

M0@>1" /-6$& ,) 81-"-,$ 2&-3) 
 

F,0N$,0$ O@$:1"-6)L,01,=& /-6$& ,) 
81-"-,$ 2&-3) 

 
 

P)3$N,-$ +)+$6@$,0$ 320L)1$@R 
0 8$"2-/"02-3) /"$3-12")S)$1 
-/)8,-81> B3)") 1-:-6 
 

T$6@R 

U$):1-" ,) 
81-"-,$ 2=&-3) 

W20L)1$@> 

T$6@R 

X81"-;812- 
1-"6-N$,0R

U$+081-" 
"$L$,$")J00 

Y"06$,R1> 2 /"$3$@)& 3-/B8106=& 
/)")6$1"-2 /01),0R, B:)+),,=& 2 
8/$J0(0:)J00 8$"2-/"02-3) 
 
H=[")1> ,BN,=; /"$"=2)1$@> J$/0, 
2=3$"N02)AS0; [-@>\-; /B8:-2-; 1-:, 
/-81B/)AS0; 2 8$"2-/"02-3 
 
W@R -[$8/$7$,0R [$+-/)8,-810 08/-@>+B;1$ 
O@$:1"-6)L,01,=; :-,1):1-". P$ 
08/-@>+B;1$ :-,1):1-" 3@R /B8:) 0@0 
-81),-2:0 8$"2-/"02-3), 1.:. O1- 8,0N)$1 
8"-: 8@BN[= /-8@$3,$L-.  
 
Y-3)2@R$1 L)"6-,0:0 2=8\$L- /-"R3:) 3@R 
/-2=\$,0R :-O((0J0$,1) 6-S,-810.  
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2.4.1 G(#60,#) ()!#B)!#@,>J 8:)/.!#E)6/#J 46.!%@6.$  

V2&0"4-/24&" 
I*9$-R*9/2 

(-,->"4&" ),' 
0-492>2 

:A&*24&" EI48F&& 

h$.%+0.#E)6/#@ 
$>/:LE0.):C $ 
:#.%+ /%!(46) 
(accX) 

c.%!%,0 (%6.4(:),#F 
(#.0,#F 

G./:LE),#) (%'0E# (#.0,#F, /%-'0 ,0 ,0J%'FD#)6F 
,#I) (% /%,.4!4 46.!%@6.$0 (%6.4(0). E!)=+)!,>@ .%/ 

[%,.0/.%!  a)I'4 accX # $J%',%@ 
6.%!%,%@ (!#$%'0 
()!)+),,%-% .%/0 

  46/ # 6.%( (!#$%'0 ()!)+),,%-% .%/0. 
 T) 6:)'4). E06.% =0(46/0.C/%6.0,0$:#$0.C 
(!#$%', $/:LE0F # $>/:LE0F /%,.0/.%! (,) E0D)@ '$4J 
!0= $ +#,4.4). Q0/I) ,) #6(%:C=4@.) )-% ':F (46/0 
(!#$%'0 ,0(!F+4L.  

XJ%',%@ !)0/.%! 
()!)+),,%-% .%/0 

c.%!%,0 $J%'0 
()!)+),,%-% .%/0 

  %$>M),#) /%8BB#;#),.0 +%D,%6.# ,0 
6.%!%,) $J%'0 
 _BB)/.#$,%) 46.!0,),#) $>6M#J -0!+%,#/ ,0 
6.%!%,) $J%'0 # ,)'%(4D),#) (%$!)I'),#F '!4-#J 
46.!%@6.$ #=-=0 #6/0I),#F B%!+> $%:,> ,0(!FI),#F  
 f6.!0,),#) '#6?0:0,60 $J%',%-% .%/0 #=-=0 
'#6?0:0,60 +)I'4 B0=0+# +%D,%6.# 

Z#:C.! _ac ,0 
6.%!%,) $J%'0 

c.%!%,0 $J%'0 
()!)+),,%-% .%/0 

 c,#I),#) $,)M,)@ 8:)/.!%(!%$%',%6.# # 
!0'#0;#%,,>J (%+)J (!#$%'0 ()!)+),,%-% .%/0 
 c,#I),#) (%+)J 8:)/.!%(!%$%',%6.# 6% 
6.%!%,> (%'0E# (#.0,#F ,0 (!#$%' ()!)+),,%-% .%/0 
# (%$>M),#) 6(%6%?,%6.# (!%.#$%')@6.$#F (%+)J0+ 
(!#$%'0 ()!)+),,%-% .%/0 

X>J%',%@ 
!)0/.%! 
()!)+),,%-% .%/0 

a)I'4 6.%!%,%@ $>J%'0 
()!)+),,%-% .%/0 # 
'$#-0.):)+, ?:#=/% / 
(!#$%'4 ()!)+),,%-% 
.%/0 

c.%!%,0 $>J%'0 (!#$%'0 ()!)+),,%-% .%/0 %?>E,% 
J0!0/.)!#=4).6F -%!0='% ?%:)) $>6%/#+# 
-0!+%,#/0+#. ]6:# '$#-0.):C '0:)/% %. (!#$%'0 
()!)+),,%-% .%/0, $ /%,.4!) #+)).6F ?q:CM0F 
!06(!)'):F)+0F 8:)/.!#E)6/0F )+/%6.C, # %.'):C,>) 
-0!+%,#/# +%-4. $>=$0.C !)=%,0,6 $ /%,.4!), 
%/0=>$0F $ %6,%$,%+ 6:)'4LD#) '$0 $%=')@6.$#F: 
 fJ4'M),#) J0!0/.)!#6.#/ #=%:F;## '$#-0.):F 
# 4J4'M),#) .)J,#E)6/%-% 6%6.%F,#F '$#-0.):F $ 
/%,)E,%+ #.%-).  
 e),)!#!%$0,#) ?%:CM#J .%/%$ 4.)E/#, E06.>) 
=0D#.,>) %./:LE),#F (!#$%'0 ()!)+),,%-% .%/0.  
O%(%:,#.):C,% 46.0,%$#.C $>J%',%@ !)0/.%! 
()!)+),,%-% .%/0, )6:# ':#,0 /0?):F +)I'4 
(!#$%'%+ ()!)+),,%-% .%/0 # '$#-0.):)+ (!)$>M0). 
100 +. 

 
($&0"124&" 
 
\0(!)D0).6F 46.0,0$:#$0.C /%,'),60.%! #:# ')+(B)! ,0 6.%!%,) $>J%'0 (!#$%'0 
()!)+),,%-% .%/0. X (!%.#$,%+ 6:4E0) 8.% +%I). $>=$0.C 6?%# (!#$%'0 #:# (%$!)I'),#F 
/%,'),60.%!0 #:# ')+(B)!0.  
XJ%'>/$>J%'> (-:0$,%-% /%,.4!0) 6%')!I0. -0!+%,#/#, /%.%!>) +%-4. 6%='0$0.C (%+)J# 
':F 46.!%@6.$0 /%++4,#/0;##, (%'/:LE),,%-% / (!#$%'4 ()!)+),,%-% .%/0. 
c%%.$).6.$),,%, ':F +#,#+#=0;## (%+)J ,4I,% 46.0,0$:#$0.C B#:C.!, =0')!I#$0LD#@ 
(%+)J#.  
<%:)) (%'!%?,% % ()!#B)!#@,>J 46.!%@6.$0J – 6+. 6%%.$).6.$4LD#) !4/%$%'6.$0 (% #J 
$>?%!4.  
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2.4.2 G(#60,#) ()!#B)!#@,>J %(;#%,0:C,>J 46.!%@6.$ 
 
 )!#B)!#@,>) %(;#%,0:C,>) 46.!%@6.$0 $/:LE0L. $ 6)?F 46.!%@6.$% .%!+%I),#F, 
(:0.> !06M#!),#F 6 !0=,>+# B4,/;#F+#, $,)M,LL !0?%E4L (0,):C # ..(. ]6:# 
.!)?4).6F /0/%)-:#?% %(;#%,0:C,%) 46.!%@6.$%, 4/0=>$0@.) 8.% $ $0M)+ =0/0=).  
 
Q0?:#;0 2-4.  )!#B)!#@,>) %(;#%,0:C,>) 46.!%@6.$0 MD290 
 
T0#+),%$0,#) a%'):C Z4,/;#F  !#+)E0,#F 
X,4.!),,#@ 
.%!+%=,%@ +%'4:C 

a%'):C (!#$%'0, 
=0/0,E#$0LD0F6F 
,0 ?4/$4 «X»   

a%'):# 6 18.5G/22P (% 75G/90P 
#+)L. $,4.!),,)) 46.!%@6.$% 
.%!+%I),#F $ /0E)6.$) 
%(;#%,,%@ /%,B#-4!0;##.  

 
- 

X,)M,#@ .%!+%=,%@ 
+%'4:C  

MDBUN  !#$%'>, ,0E#,0F 6 90G/100P # 
$>M), '%:I,> ?>.C %6,0D),> 
$,)M,#+ 46.!%@6.$%+ 
.%!+%I),#F.  

T)6/%:C/% 46.!%@6.$ 
.%!+%I),#F 
(%'/:LE0L.6F 
(0!0::):C,% / 
(!#$%'4 ()!)+),,%-% 
.%/0 90G/100P # $>M) 

 :0.0 !06M#!),#F 
$J%'0 / $>J%'0 1 

MD38IO1 a%I). %?)6()E#.C !06M#!),#) 
(F.# DI # %',%-% AI (AI3 
#6(%:C=4).6F ':F !0='):),#F 
0,0:%-%$%-% $J%'0 # +%I). 
(%'/:LE0.C6F / 2Q100, 2Q1000), 
%',%-% !):)@,%-% $>J%'0, 
%',%-% DO # %',%-% hG 6 
/:)++%@ /%++4,#/0;## 
Modbus/CANlink 

 
 
 !#+),F).6F ':F 
+%'):)@ 3,7 /X. # 
?%:)) 

 :0.0 !06M#!),#F 
$J%'0 / $>J%'0 2 

MD38IO2 a%I). %?)6()E#.C !06M#!),#) 
.!)J DI 

 !#+),F).6F ':F $6)J 
+%'):)@ 

 :0.0 /%++4,#/0;## 
RS 485 

MD38TX1 _.% 0'0(.)! /%++4,#/0;## 
Modbus 6 #=%:F;#)@ 

 !#+),F).6F ':F $6)J 
+%'):)@ 

 :0.0 /%++4,#/0;## 
CANlink 

MD38CAN1 _.% 0'0(.)! /%++4,#/0;## 
CANlink 

 !#+),F).6F ':F $6)J 
+%'):)@ 

 :0.0 /%++4,#/0;## 
CANopen 

MD38CAN2 _.% 0'0(.)! /%++4,#/0;## 
CANopen 

 !#+),F).6F ':F $6)J 
+%'):)@ 

 :0.0 /%++4,#/0;## 
Profibus-DP 

MD38DP _.% /%++4,#/0;#%,,0F (:0.0 
Profibus-DP 

 !#+),F).6F ':F $6)J 
+%'):)@ 

 !%-!0++#!4)+0F 
(%:C=%$0.):)+ 
(:0.0 

MD38PC1  %:,%6.CL 6%$+)6.#+0 6  g[ 
6)!## H1U %. Inovance 

 !#+),F).6F ':F $6)J 
+%'):)@ 

X,)M,FF !0?%E0F 
(0,):C ,0 
6$).%'#%'0J 

MDKE  %'')!I#$0). !0?%.4 
6$).%'#%',%-% '#6(:)F  

 !#+),F).6F ':F 
(!#$%'%$ 6)!## MD 6 
#,.)!B)@6%+ RJ45 

24E,0F p[-(0,):C  MDKE7  %'')!I#$0). !0?%.4 p[-
'#6(:)F 

 %=$%:F). 
'4?:#!%$0.C 
(0!0+).!> 

f':#,#.):C,>@ 
/0?):C 

MDCAB c.0,'0!.,>@ 8-I#:C,>@ /0?):C, 
/%.%!>@ +%I). (%'6%)'#,F.C6F / 
MDKE # MDKE7 

c.0,'0!.,0F ':#,0 – 
3 +).!0 

c/%?0  MD500-AZJ-T* N6(%:C=4).6F ':F $6.!%),,%-% 
+%,.0I0 (!#$%'0 ()!)+),,%-% 
.%/0.  

* <%:)) (%'!%?,% % 
6%$+)6.#+%6.# 
+%'):)@ # +%D,%6.# 
– 6+. Q0?:#;4 3-1 
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G-492> -<-$I)-/24&' 
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?,2/2 3. G-492> -<-$I)-/24&' 

3.1.  $")2 I*924-/8& 
 
(-=&F&'  M$"<-/24&' 
Q)+()!0.4!0 6!)'> G. -10%c '% 50%c 
2066)F,#) .)(:0  f6.0,%$#.C (!#$%' ()!)+),,%-% .%/0 ,0 ,)-%!LE)@ %(%!,%@ 

(%$)!J,%6.# # (!%$)!#.C, E.% #+)).6F '%6.0.%E,% 6$%?%',%-% +)6.0 
$%/!4- /%!(460 ':F %?)6()E),#F J%!%M)-% !066)F,#F .)(:0. O:F 
=0/!)(:),#F /%!(460 ,0 %(%!,%@ (%$)!J,%6.# #6(%:C=4@.) +%D,>) 
$#,.> #:# ?%:.>.  

a)6.% 46.0,%$/#   !%$)!C.), E.% +)6.% 46.0,%$/#:  
T0J%'#.6F $'0:# %. $%=')@6.$#F (!F+>J 6%:,)E,>J :4E)@ 
T) J0!0/.)!#=4).6F $>6%/%@ $:0I,%6.CL #:# /%,'),60;#)@ 
\0D#D),% %. $%=')@6.$#F /%!!%=#%,,>J -0=%$, -%!LE#J #:# 
$=!>$%%(06,>J -0=%$ # (0!%$ 
T) 6%')!I#. +06:0, -!F=#, (>:#, +).0::#E)6/#J (%!%M/%$.  

X#?!0;#F  !%$)!C.), E.% +)6.% 46.0,%$/# ,) (%'$)!-0).6F $%=')@6.$#L 
$#?!0;## 6$>M) 0,6g.  
T) 46.0,0$:#$0@.) /%!(46 !F'%+ 6 ()!B%!0;#%,,>+# 6.0,/0+# #:# 
'!4-#+ +)J0,#E)6/#+ %?%!4'%$0,#)+, /%.%!%) -),)!#!4). $>6%/#) 
4!%$,# $#?!0;## #:# +)J0,#E)6/#) 4'0!>.  

\0D#.,>@ /%!(46  !#$%'> MD290 c (:06.+066%$>+ /%!(46%+ ,4I,% 46.0,0$:#$0.C $ 
%-,)6.%@/%+ /%!(46) 6 '$)!F+#, /%.%!>) %?)6()E#$0L. 
8BB)/.#$,4L 8:)/.!#E)6/4L # +)J0,#E)6/4L =0D#.4. f6.0,%$/0 
'%:I,0 6%%.$).6.$%$0.C +)6.,>+ # !)-#%,0:C,>+ (!0$#:0+ # 
(%:%I),#F+, 0 .0/I) 6%%.$).6.$4LD#+ .!)?%$0,#F+ IEC.  

 
3.2. :$&"492F&' I*924-/8& & =2=-$C 
 
s \0=%!> (!# 46.0,%$/) 
 
Q!)?%$0,#F / +)J0,#E)6/#+ =0=%!0+ ':F MD290 $0!C#!4L.6F $ =0$#6#+%6.# %. /:066%$ 
+%D,%6.# (!#$%'0 ()!)+),,%-% .%/0.  
 
2#6. 3-1. \0=%!> (!# 46.0,%$/) MD290 
 

 

^&">=$Q %&5(6A 

`&;&(-?Q %&5(6A 

 "$%&( )*"*,*--&.& /&01 
-6E-& 68/1-1%;$%1/: 
%*"/$01;:-& %%*"A 

P;188 
,&F-&8/$ 

J"*G&%1-$> 0 515&"1, 

18,5 – 30 0H/ A b 10 ,, H b 200 ,, 
37 – 45 0H/ A b 50 ,, H b 200 ,, 
55 – 132 0H/ A b 50 ,, H b 300 ,, 
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 !#$%' ()!)+),,%-% .%/0 6)!## MD290 !066)#$0). .)(:% 6,#=4 $$)!J. ]6:# ,4I,%, E.%?> 

$+)6.) !0?%.0:# ,)6/%:C/% (!#$%'%$ ()!)+),,%-% .%/0, 46.0,0$:#$0@.) #J ?%/ % ?%/.  

 
 !# 46.0,%$/) ,)6/%:C/#J (!#$%'%$ ()!)+),,%-% .%/0: )6:# %'#, !F' (!#$%'%$ 
()!)+),,%-% .%/0 ,4I,% 46.0,0$:#$0.C ,0' '!4-#+, +)I'4 ,#+# '%:I,0 ?>.C 
#=%:F;#%,,0F (:06.#,0, E.%?> %'#, !F' (!#$%'%$ ,) ,0-!)$0:6F %. '!4-%-%, E.% +%I). 
(!#$)6.# / 6?%F+.  
 
2#6. 3-2 f6.0,%$/0 #=%:F;#%,,%@ (:06.#,> 
 

 
 
3.3. G"9-) & A$-F")I$2 I*924-/8& 
 
MD290 #+)). /%!(460 '$4J .#(%$ - (:06.+066%$>@ # +).0::#E)6/#@,  $ =0$#6#+%6.# %. 
/:0660 +%D,%6.#. O:F /%!(46%$ MD290 +%I). %64D)6.$:F.C6F /0/ +%,.0I ,0 
(%$)!J,%6.#, .0/ # $6.!0#$0)+>@ +%,.0I.  
 
1. a%,.0I ,0 (%$)!J,%6.# ':F MD290 ((:06.+066%$>@ /%!(46) 
 
2#6. 3-3. a%,.0I ,0 (%$)!J,%6.# ':F MD290 ((:06.+066%$>@ /%!(46) 
 

 

[5&;>c$&--1> 
);18/$-1 

X81),-201> /"02-3 8/$"$30 
\:)() B/")2@$,0R 

T)3,RR /),$@>  
\:)() B/")2@$,0R 
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2. X6.!0#$0)+>@ +%,.0I ':F MD290 ((:06.+066%$>@ /%!(46) 

 

2#6. 3-4. T0!4I,0F 6/%?0 ':F (%'$)M#$0,#F ':F MD290  
 
 

 
 
2#6. 3-5. X6.!0#$0)+>@ +%,.0I ':F MD290 ((:06.+066%$>@ /%!(46) 
 

 
 
 
 
 
 
 
 
 
 
 

 
T0!4I,0F 6/%?0 

X81),-201> /"02-3 8/$"$30 
\:)() B/")2@$,0R 

T)3,RR /),$@>  
\:)() B/")2@$,0R 
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3. a%,.0I ,0 (%$)!J,%6.# ':F MD290 (+).0::#E)6/#@ /%!(46) 

 
2#6. 3-6. a%,.0I ,0 (%$)!J,%6.# ':F MD290 (+).0::#E)6/#@ /%!(46) 
 

 
 
2#6. 3-7.  %'o)+ MD290 (+).0::#E)6/#@ /%!(46)  
 

 
 
 
 
 
 
 
 
 

X81),-201> /"02-3 8/$"$30 
\:)() B/")2@$,0R 

T)3,RR /),$@>  
\:)() B/")2@$,0R 

T)1R,B1> 
7$1="$ 20,1) 
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4. X6.!0#$0)+>@ +%,.0I ':F MD290 (+).0::#E)6/#@ /%!(46) 

 
2#6. 3-8. T0!4I,0F 6/%?0 ':F (%'$)M#$0,#F ':F MD290 (+).0::#E)6/#@ /%!(46) 
 
 

 
 
2#6. 3-9. X6.!0#$0)+>@ +%,.0I ':F MD290 (+).0::#E)6/#@ /%!(46) 
 

 
 

H,$\,RR 8:-[) 

H,$\,RR 8:-[) 

X81),-201> /"02-3 8/$"$30 
\:)() B/")2@$,0R 

T)3,RR /),$@>  
\:)() B/")2@$,0R 

T)1R,B1> 
7$1="$ 20,1) 
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Q0?:#;0 3-1. X>?%! ,0!4I,>J 6/%? ':F $6.!0#$0)+%-% +%,.0I0 

 
a%'):C 6/%?> O:F /0/%@ +%'):# (!#$%'0 ()!)+),,%-% .%/0 
MD500-AZJ-T5 MD290T18.5G/22P 

MD290T22G/30P 
MD500-AZJ-T6 MD290T30G/37P 

MD290T37G/45P 
MD500-AZJ-T7 MD290T45G/55P 

MD290T55G/75P 
MD500-AZJ-T8 MD290T75G/90P 

MD290T90G/110P 
MD290T110G/132P 

 
c%?:L'0@.) 6:)'4LD#) +)!> (!)'%6.%!%I,%6.# (!# 46.0,%$/):  
 
• G6.0$:F.C +%,.0I,>) =0=%!> $ 6%%.$).6.$## 6 !#6. 3-1 ':F .%-%, E.%?> %?)6()E#.C 

'%6.0.%E,%) (!%6.!0,6.$% ':F !066)F,#F .)(:0. Q0/I) 6:)'4). (!#,#+0.C $% 
$,#+0,#) !066)F,#) .)(:0, -),)!#!4)+%-% '!4-#+# /%+(%,),.0+# $,4.!# M/0B0.  

 
• f6.0,%$#.C (!#$%'> ()!)+),,%-% .%/0 $)!.#/0:C,% $$)!J ':F %?)6()E),#F 

,%!+0:C,%-% !066)F,#F .)(:0. ]6:# $ M/0B4 46.0,%$:),% ,)6/%:C/% (!#$%'%$ 
()!)+),,%-% .%/0, 46.0,%$#.) #J ?%/ % ?%/. ]6:# %'#, !F' (!#$%'%$ ()!)+),,%-% 
.%/0 ,4I,% 46.0,0$:#$0.C ,0' '!4-#+, +)I'4 ,#+# '%:I,0 ?>.C #=%:F;#%,,0F 
(:06.#,0 (6+. !#6. 3-2).  

 
• c/%?0 ':F (%'$)M#$0,#F '%:I,0 ?>.C $>(%:,),0 #= ,)-%!LE)-% +0.)!#0:0.  
 
• O:F 6:4E0)$ 6#:C,%-% =0-!F=,),#F +).0::#E)6/%@ (>:CL 46.0,%$#.) 6,0!4I# 

M/0B0 .)(:%%?+),,#/ # (!%$)!C.), E.% (!%6.!0,6.$% $,4.!# (%:,%6.CL 
-)!+).#E,%-% M/0B0 F$:F).6F (% $%=+%I,%6.# ?%:CM#+.  
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3.4.  4'9&" A"$")4"R 8$C^8& 

 
X 6:4E0) (!#$%'%$ ()!)+),,%-% .%/0 6)!## MD290 ,4I,% 6,F.C ()!)',LL /!>M/4 '% 
(!%/:0'/# (!%$%'%$ -:0$,%-% /%,.4!0 # /%,.4!0 4(!0$:),#F. T0 #::. ,#I) (%/0=0,%, /0/ 
6,#+0.C ()!)',LL /!>M/4 MD290.  
 
2#6. 3-4. c,F.#) ()!)',)@ /!>M/# MD290 ((:06.+066%$>@ /%!(46) 
 
 

 
 
2#6. 3-13. c,F.#) ()!)',)@ /!>M/# MD290 (+).0::#E)6/#@ /%!(46) 
 

 
 
($&0"124&": c%?:L'0@.) %6.%!%I,%6.C (!# 6,F.## /!>M/# (!#$%'0 ()!)+),,%-% .%/0. 
 !# (0'),## /!>M/0 +%I). (%$!)'#.C %?%!4'%$0,#) #:# (!#E#,#.C .!0$+>.  
 
 
 
 

 "&"*5: 
(;> 
0"<=01 

1. d;> %?A&(1 0"<=01 
$5 )"&"*5$ -1E1/: 
%-6/": &(-&%"*,*--& 
8 &G*$A 8/&"&-  

2. XA%1/$/: 
)*"*(-<< 0"?U06 $ 

)&(->/: ** 

1. H?0"6/$/: 4 %$-/1 

2. V->/: 0"?U06 
(%$E*-$*, 0 8*G* 
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                                                  K,"89$&1"*8&" A-)8,L1"4&' 
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?,2/2 4. K,"89$&1"*8&" A-)8,L1"4&' 

4.1.  &,-/2' F"AB 
 
4.1.1. G(#60,#) /:)++ 6#:%$%@ ;)(# 
 
2#6. 4-1. cJ)+0 /:)++ -:0$,%-% /%,.4!0 (=')6C # '0:)): Power = (#.0,#); Motor = 
'$#-0.):C).  
 

 
 
Q0?:#;0 4-1. G(#60,#) /:)++ .!)JB0=,%-% (!#$%'0 
 
[:)++0 T0=$0,#) G(#60,#) 
R, S, T [:)++> .!)JB0=,%-% ?:%/0 

(#.0,#F 
 %'/:LE#.C / .!)JB0=,%+4 (#.0,#L. 

(+), (-)  %:%I#.):C,>) # 
%.!#;0.):C,>) /:)++> M#,> 
(%6.%F,,%-% .%/0 

G?D#@ $J%' M#,> (%6.%F,,%-% .%/0.  
 %'/:LE#.C / $,)M,)+4 46.!%@6.$4 .%!+%I),#F 
':F +%'):)@ 90G/110P # $>M).  

(+), BR [:)++> ':F (%'/:LE),#F 
.%!+%=,%-% !)=#6.%!0 

 %'/:LE#.C / !)=#6.%!4 .%!+%I),#F ':F 
+%'):)@ 75G/90P # ,#I). 

U, V, W [:)++> (!#$%'0 ()!)+),,%-% 
.%/0 

 %'/:LE#.C / .!)JB0=,%+4 '$#-0.):L. 

 
[:)++0 =0=)+:),#F G?F=0.):C,%) (%'/:LE),#) =0=)+:),#F 
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4.1.2. cJ)+0 (!%$%'/# -:0$,%-% /%,.4!0 

 
MD290 75G/90P # ,#I) #+)). $6.!%),,%) 46.!%@6.$% .%!+%I),#F, # $0+ ,4I,% 
(%'/:LE#.C .%!+%=,%@ !)=#6.%! / -:0$,%+4 /%,.4!4. [ MD290 90G/110P ,4I,% 
(%'/:LE0.C $,)M,)) 46.!%@6.$% .%!+%I),#F.  
 
2#6. 4-2.  !%$%'/0 -:0$,%-% /%,.4!0 MD290 (.!)JB0=,>@ .%/ 380 – 480 B, %. 18.5G/22P '%  
               75G/90P) 
 

 
 
2#6. 4-3.  !%$%'/0 -:0$,%-% /%,.4!0 MD290 (.!)JB0=,>@ .%/ 380 – 480 B, %. 90G/110P '%  
               110G/132P) 
 

 

 
Y*5$8/&" "*.*-*"1c$$ 

J"*A\15-?Q 380/480 H 50/60 ^c 

 
Y*5$8/&" "*.*-*"1c$$ 

X81"-;812- 
1-"6-N$,0R 

J"*A\15-?Q 380/480 H 50/60 ^c 
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4.1.3  a)!> (!)'%6.%!%I,%6.# (!# (!%$%'/) -:0$,%-% /%,.4!0 

 
s XJ%',>) /:)++> (#.0,#F R, S, Q 
−  !# (%'6%)'#,),## /0?):F ,0 6.%!%,) $J%'0 (!#$%'0 ()!)+),,%-% .%/0 ,). ,#/0/#J 
.!)?%$0,#@ (% (%6:)'%$0.):C,%6.# B0=.  
− c();#B#/0;#F # 6(%6%? 46.0,%$/# $,)M,#J 6#:%$>J /0?):)@ '%:I,> 6%%.$).6.$%$0.C 
+)6.,>+ .!)?%$0,#F+ ?)=%(06,%6.# # (!#+),#+>+ 6.0,'0!.0+ IEC.  
− X /0E)6.$) 6#:%$>J /0?):)@ #6(%:C=4@.) +)',>) (!%$%'0 ,4I,%-% !0=+)!0 6 4E).%+ 
!)/%+),'4)+>J $ (. 9.3 $):#E#,.  
 
s [:)++> (+), (-) M#,> (%6.%F,,%-% .%/0 
− [:)++> (+) # (-) M#,> (%6.%F,,%-% .%/0 #+)L. %6.0.%E,%) ,0(!FI),#) (%6:) 
%./:LE),#F (!#$%'0 ()!)+),,%-% .%/0.  %6:) .%-% /0/ (%-06,). #,'#/0.%! CHARGE, 
,4I,% $>I'0.C ,) +),)) 10 +#,4., (!)I') E)+ '%.!0-#$0.C6F '% %?%!4'%$0,#F. 
T)6%?:L'),#) 8.%-% (!0$#:0 +%I). (!#$)6.# / 4'0!4 .%/%+. 
−  !# (%'/:LE),## /%+(%,),.%$ $,)M,)@ 6#6.)+> .%!+%I),#F / (!#$%'4 ()!)+),,%-% 
.%/0 90G/110P # $>M) ,# $ /%)+ 6:4E0) ,) +),F@.) (+) # (-). T)6%?:L'),#) +%I). 
(!#$)6.# / (%$!)I'),#L (!#$%'0 ()!)+),,%-% .%/0 # '0I) $>=>$0.C (%I0!.  
− O:#,0 /0?):F ?:%/0 .%!+%I),#F ,# $ /%)+ 6:4E0) ,) '%:I,0 (!)$>M0.C 10 +. 
N6(%:C=4@.) $#.4L (0!4 #:# I)6./#) (0!,>) (!%$%'0 ':F (0!0::):C,%-% 6%)'#,),#F.  
− T) (%'/:LE0.C !)=#6.%! .%!+%I),#F ,0(!F+4L / M#,) (%6.%F,,%-% .%/0. X (!%.#$,%+ 
6:4E0) %, +%I). (%$!)'#.C (!#$%' ()!)+),,%-% .%/0 # '0I) $>=$0.C (%I0!.  
 
s [:)++> (+), 2X ':F (%'/:LE),#F !)=#6.%!0 .%!+%I),#F 
− O:F (!#$%'0 ()!)+),,%-% .%/0 75G/90P # ,#I) 6 $6.!%),,>+ 46.!%@6.$%+ .%!+%I),#F 
')@6.$4LD#+# F$:FL.6F /:)++> (+), 2X.  
−  %'6%)'#,#.C !)=#6.%! .%!+%I),#F !)/%+),'4)+%@ +%'):# # (!%$)!#.C, E.% ':#,0 
/0?):F !)=#6.%!0 !)-),)!0;## /%!%E) 5 +).!%$. X (!%.#$,%+ 6:4E0) (!#$%'4 
()!)+),,%-% .%/0 +%-4. ?>.C ,0,)6),> (%$!)I'),#F.  
 
s X>J%',>) /:)++> U, V, W (!#$%'0 ()!)+),,%-% .%/0 
− c();#B#/0;#F # 6(%6%? 46.0,%$/# $,)M,#J 6#:%$>J /0?):)@ '%:I,> 6%%.$).6.$%$0.C 
+)6.,>+ .!)?%$0,#F+ ?)=%(06,%6.# # (!#+),#+>+ 6.0,'0!.0+ IEC.  
− X /0E)6.$) 6#:%$>J /0?):)@ #6(%:C=4@.) +)',>) (!%$%'0 ,4I,%-% !0=+)!0 6 4E).%+ 
!)/%+),'4)+>J $ (. 9.3 $):#E#,.  
− T) (%'/:LE0@.) /%,'),60.%! #:# =0-!0'#.):C,>@ B#:C.! ,0 $>J%',%@ 6.%!%,) 
(!#$%'0 ()!)+),,%-% .%/0. X (!%.#$,%+ 6:4E0) 8.% +%I). $>=>$0.C E06.>) %./0=> 
(!#$%'0 ()!)+),,%-% .%/0 #:# '0I) )-% (%:%+/4. 
− ]6:# /0?):C '$#-0.):F 6:#M/%+ ':#,,>@, ?4'). -),)!#!%$0.C6F 8:)/.!#E)6/#@ 
!)=%,0,6 $6:)'6.$#) $%=')@6.$#F !06(!)'):),,%@ )+/%6.#. _.% +%I). (%$!)'#.C 
#=%:F;#L '$#-0.):F #:# -),)!#!%$0.C ?%:) $>6%/#@ .%/ 4.)E/#, $>=$0$ %(!%/#'>$0,#) 
(!#$%'0 ()!)+),,%-% .%/0 ':F =0D#.> %. (!)$>M),#F .%/0. ]6:# /0?):C '$#-0.):F $ 
':#,4 ?%:CM) 100 +).!%$, ,4I,% 46.0,%$#.C $>J%',%@ !)0/.%! ()!)+),,%-% .%/0 !F'%+ 6 
(!#$%'%+ ()!)+),,%-% .%/0. 
 

s [:)++0  2] 
− _.0 /:)++0 '%:I,0 ?>.C ,0')I,% (%'6%)'#,),0 / =0=)+:),#L, 0 6%(!%.#$:),#) 
(!%$%'0 =0=)+:),#F '%:I,% ?>.C +),CM) 0,1 G+. X (!%.#$,%+ 6:4E0) 8.% +%I). $>=$0.C 
,),%!+0:C,4L !0?%.4 (!#$%'0 ()!)+),,%-% .%/0 # '0I) )-% (%:%+/4. 
− T) (%'6%)'#,F.C 8.4 /:)++4 / ,)@.!0:C,%+4 (!%$%'4 (%'0E# (#.0,#F.  
− N+()'0,6 (!%$%'0 =0D#.,%-% =0=)+:),#F (2]) '%:I), ?>.C $ 6%6.%F,## $>')!I#$0.C 
?%:CM%@ .%/ /%!%./%-% =0+>/0,#F, /%.%!>@ +%I). $%=,#/0.C (!# ,)#6(!0$,%6.FJ.  
X>?!0.C !0=+)! (!%$%'0 2] $ 6%%.$).6.$## 6% 6:)'4LD)@ .0?:#;)@:  
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 :%D0'C (%()!)E,%-% 6)E),#F B0=,%-% 
(!%$%'0 (S) 

a#,#+0:C,0F (:%D0'C (%()!)E,%-% 6)E),#F 
=0D#.,%-% (!%$%'0 (S!) 

S t 16 ++2 S 
16 ++2 < S t 35 ++2 16 ++2 

35 ++2 < S S/2 
 
− X /0E)6.$) (!%$%'0 =0D#.,%-% =0=)+:),#F ,4I,% #6(%:C=%$0.C I):.>@/=):),>@ 
/0?):C. 
  
s Q!)?%$0,#F / 46.!%@6.$4 =0D#.> $J%',%@ 6).# 
− f6.0,%$#.) =0D#.,>) 46.!%@6.$0 ((!)'%J!0,#.):C # 0$.%+0.#E)6/#@ $>/:LE0.):C) ,0 
$J%') 8:)/.!%(#.0,#F. \0D#.,>) 46.!%@6.$0 '%:I,> %?)6()E#$0.C =0D#.4 %. ()!)-!4=/# 
(% .%/4 # /%!%./%-% =0+>/0,#F. 
− \0D#.,>) 46.!%@6.$0 '%:I,> ?>.C $ 6%6.%F,## (%:,%6.CL #=%:#!%$0.C MD500 %. 
$J%',%-% 8:)/.!%(#.0,#F. 
−  !# $>?%!) =0D#.,%-% 46.!%@6.$0 ,4I,% 4E#.>$0.C (!%(46/,4L .%/%$4L 6(%6%?,%6.C 
6#:%$%-% /0?):F, 6(%6%?,%6.C 6#6.)+> !06(!)'):),#F +%D,%6.# ,0 $J%') $>')!I#$0.C 
()!)-!4=/4 # /%!%./%) =0+>/0,#). X ;):%+ $>?%! ,4I,% '):0.C 6 4E).%+ $):#E#,, 
!)/%+),'4)+>J $ !0='):) 9.4.  
 
s c#6.)+0 :#,)@,%-% ,0(!FI),#F 
−  !#$%' ()!)+),,%-% .%/0 6)!## MD290 !0?%.0). 6 6#6.)+%@ :#,)@,%-% ,0(!FI),#F, -') 
,)@.!0:C,0F .%E/0 =0=)+:),0. ]6:# (!#$%' #6(%:C=4).6F 6 6#6.)+%@, -') $%%?D) ,). 
6%)'#,),#F ,0 =)+:L, ,)%?J%'#+% 4'0:#.C $#,. ()!)+>E/# $0!#6.%!0, /0/ (%/0=0,% ,0 
6:)'4LD)+ !#64,/), # ,) 46.0,0$:#$0.C B#:C.!. T)$>(%:,),#) 8.%-% .!)?%$0,#F +%I). 
(!#$)6.# / .!0$+0+ ()!6%,0:0 #:# (%$!)I'),#L (!#$%'0.  
− X 6;),0!#FJ 6 #6(%:C=%$0,#)+ 0$.%+0.#E)6/#J $>/:LE0.):)@ %6.0.%E,>J .%/%$ 
(RCCB), )6:# 0$.%+0.#E)6/#@ $>/:LE0.):C (MCCB) %./:LE0).6F  (!# =0(46/), 4'0:#.) 
$#,. ()!)+>E/# _ac, /0/ (%/0=0,% ,0 6:)'4LD)+ !#64,/). 
 
2#6. 4-4. X#,. ()!)+>E/# _ac # $#,. ()!)+>E/# $0!#6.%!0 
 

 
 

H$-/ )*"*,?=0$ 
%1"$8/&"1 

H$-/ )*"*,?=0$ eSV 
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4.2 _"A& IA$2/,"4&' 

 
4.2.1 206(%:%I),#) /:)++ /%,.4!0 4(!0$:),#F 
 

 
 
V Z4,/;## /:)++ 
 
Q0?:. 3-8. G(#60,#) #6(%:C=%$0,#F /:)++ /%,.4!0 4(!0$:),#F 
 
Q#(  [:)++0 T0#+),%$0,#) G(#60,#) 
 #.0,#) +10V          GND X,)M,)) (#.0,#) 

+10V 
 %'0E0 (#.0,#F +10 B ,0 $,)M,#@ ?:%/. 
G?>E,% #6(%:C=4).6F ':F (#.0,#F $,)M,)-% 
(%.),;#%+).!0 1 – 5 /G+. a0/6. $>J%',%@ 
.%/: 10 +h 

+24V          COM X,)M,)) (#.0,#) 
+24V 
 !#+),F).6F ':F 
/%,.4!0 
/0.)-%!## II 
()!)-!4=/0 (% 
,0(!FI),#L 

 %'0E0 (#.0,#F +24 B ,0 $,)M,#@ ?:%/. 
G?>E,% #6(%:C=4).6F ':F (#.0,#F /:)++ 
DI/DO # $,)M,#J 6),6%!%$. a0/6. $>J%',%@ 
.%/: 200 +h 

OP [:)++0 $J%'0 
$,)M,)-% 
#6.%E,#/0 
(#.0,#F 

 %'/:LE),#) / +24V (% 4+%:E0,#L. ]6:# 
,4I,%, E.%?> DI1-DI5 4(!0$:F:#6C $,)M,#+# 
6#-,0:0+#, G2 ,4I,% %.6%)'#,#.C %. +24V # 
(%'/:LE#.C / $,)M,)+4 #6.%E,#/4 (#.0,#F.  

h,0:%-%$
>) $J%'> 

AI1             GND h,0:%-%$>@ $J%' 
1 

 O#0(0=%, $J%',%-% ,0(!FI),#F: %. 0 '% 
10 X (%6.. .%/0 

 c%(!%.#$:),#) ,0 $J%'): 22 /G+ 
AI2             GND h,0:%-%$>@ $J%' 

2 
 XJ%',%@ .%/ #:# ,0(!FI),#), E.% 
%(!)'):F).6F ,06.!%@/%@ ()!)+>E/# J9 

 O#0(0=%, $J%',%-% ,0(!FI),#F: %. 0 '% 
10 X (%6.. .%/0 / 4-20 +h 

 O#0(0=%, $J%',%-% .%/0: %. 0 '% 20 +h 
 c%(!%.#$:),#) ,0 $J%'): 22 /G+ 

($J%',%) ,0(!FI),#)), 500 G+ #:# 250 
G+ ($J%',%@ .%/), E.% %(!)'):F).6F J10 

P#B!%$>
) $J%'> 

DI1               OP P#B!%$%@ $J%' 1  N=%:F;#F 6 %(.%(0!%@, 6%$+)6.#+0F 6 
$J%'0+# 6 '$%@,%@ (%:F!,%6.CL  

 c%(!%.#$:),#) ,0 $J%'): 1,39 /G+ 
 O#0(0=%, ,0(!FI),#F ':F $J%'%$: 9 – 30 

B 

DI2               OP P#B!%$%@ $J%' 2 
DI3               OP P#B!%$%@ $J%' 3 
DI4               OP P#B!%$%@ $J%' 4 

DI5               OP X>6%/%6/%!%6.,%
@ #+(4:C6,>@ 
$J%' 

 %+#+% 6J%'6.$0 J0!0/.)!#6.#/ 6 DI1-DI4, 
DI5 +%I). .0/I) #6(%:C=%$0.C6F ':F 
$>6%/%6/%!%6.,>J #+(4:C6,>J $J%'%$.  
a0/6. E06.%.0 ,0 $J%'): 100 /e; 
c%(!%.#$:),#) ,0 $J%'): 1.03 /G+ 
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Q#(  [:)++0 T0#+),%$0,#) G(#60,#) 
h,0:%-%$
>@ $>J%' 

AO1            GND h,0:%-%$>@ 
$>J%' 1 

X>J%',%@ .%/ #:# ,0(!FI),#), E.% 
%(!)'):F).6F ,06.!%@/%@ ()!)+>E/# J7 
O#0(0=%, $>J%',%-% ,0(!FI),#F: 0-10 X 
O#0(0=%, $>J%',%-% .%/0: 0-20 +h 

P#B!%$>
) $>J%'> 

DO1           CME P#B!%$%@ $>J%' 
1 
 
 
 
 
 
 
 
 

G(.%(0!,0F #=%:F;#F, $>J%' '$%@,%@ 
(%:F!,%6.# 6 %./!>.>+ /%::)/.%!%+ 
O#0(0=%, $>J%',%-% ,0(!FI),#F: 0 – 24 X 
O#0(0=%, $>J%',%-% .%/0: 0 – 50 +h 
c:)'4). =0+).#.C, E.% ca] # cGa  #+)L. 
$,4.!),,LL #=%:F;#L, ,% $,)M,) 
=0/%!%E),,>) ()!)+>E/%@. X .0/%+ 6:4E0) 
D01 4(!0$:F).6F +24X  (% 4+%:E0,#L. ]6:# 
$> J%.#.) (%'0.C $,)M,)) (#.0,#) ,0 D01, 
4?)!#.) ()!)+>E/4. 

FM             COM X>6%/%6/%!%6.,%
@ #+(4:C6,>@ 
$>J%' 

f(!0$:F).6F F5-00 ($>?%! $>J%',%@ /:)++> 
FM). 
a0/6. $>J%',0F E06.%.0: 100 /e;. 
]6:# #6(%:C=4).6F /0/ $>J%' 6 %./!>.>+ 
/%::)/.%!%+, 6();#B#/0;#F .0/0F I), /0/ 
':F D01. 

2):)@,>) 
$>J%'> 

Q/h              Q/X T%!+0:C,% 
=0+/,4.0F (NC) 
/:)++0 

 
 !%(46/,0F 6(%6%?,%6.C /%,.0/.0:  
250 X ()!)+. .%/0, Cos f = 0,4 
30 X (%6.. .%/0, 1 h Q/h              Q/c T%!+0:C,% 

!0=%+/,4.0F (NO) 
/:)++0 

X6(%+%-0
.):C,>) 
#,.)!B)@
6> 

J13 N,.)!B)@6 (:0.> 
!06M#!),#F 

N,.)!B)@6 ':F 28-I#:C,>J /:)++ # 
%(;#%,,>J (:0. ((:0.0 !06M#!),#F 
$J%'0/$>J%'0,  (:0.>   g[ # !0=,>J M#,) 

J11 N,.)!B)@6 
$,)M,)@ !0?%E)@ 
(0,):# 

 %'/:LE#.C / $,)M,)@ !0?%E)@ (0,):# 

 
4.3  O"0C A-)8,L1"4&' /O-)4CO//CO-)4CO 8,"00 
 
4.3.1   %'/:LE),#) AI3 
 
h,0:%-%$>) 6#-,0:> ,0 ,#=/#J 4!%$,FJ +%-4. (%'$)!-0.C6F $%=')@6.$#F+ $,)M,#J (%+)J. 
O:F 6,#I),#F 8.%-% $%=')@6.$#F ':F ()!)'0E# 0,0:%-%$>J 6#-,0:%$ ,4I,% %?F=0.):C,% 
#6(%:C=%$0.C 8/!0,#!%$0,,>) (!%$%'0 /%!%E) 20 +.  
 
2#6. 4-5. c(%6%? (!%$%'/# ':F #6(%:C=%$0,#F 6 0,0:%-%$>+ $J%'%+ 1 
 

 

 &/*-c$&,*/"
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X 6#6.)+0J, -') 0,0:%-%$>) 6#-,0:> (%'$)!-0L.6F $%=')@6.$#F+ 6#:C,>J $,)M,#J 
(%+)J, 46.0,%$#.) B#:C.!4LD#@ /%,'),60.%! #:# B)!!#.,>@ +0-,#.,>@ 6)!')E,#/ 4 
#6.%E,#/0 0,0:%-%$%-% 6#-,0:0.  
 
2#6. 4-6. f6.0,%$#.C B#:C.!4LD#@ /%,'),60.%! #:# B)!!%+0-,#.,>@ 6)!')E,#/ 
 
 

 
 
4.3.2  !%$%'/0 DI1-DI5 ((!#)+,#/, #6.%E,#/) 
 
e') 8.% $%=+%I,%, #6(%:C=4@.) ':F ()!)'0E# ;#B!%$>J 6#-,0:%$ 8/!0,#!%$0,,>) 
(!%$%'0 /%!%E) 20 +. ]6:# 46.0,%$/0 (!)'(%:0-0). 0/.#$,%) 4(!0$:),#), ,4I,% 
#6(%:C=%$0.C B#:C.!> ':F ,)'%(4D),#F .%-%, E.%?> ;#B!%$>) 6#-,0:> $>=>$0:# 
(%+)J# ,0 #6.%E,#/) (#.0,#F. X .0/#J 6:4E0FJ !)/%+),'4).6F #6(%:C=%$0.C /%,.0/.,>@ 
!)I#+ 4(!0$:),#F.  
 
s  !%$%'/0 (!#)+,#/0 (SINK) 
 
2#6. 4-7.  !%$%'/0 $ !)I#+) SINK 
 

 
 
2)I#+ SINK E0D) $6)-% #6(%:C=4).6F $ !)I#+) (!%$%'/#.  
 
S.%?> (%'0.C (#.0,#) %. $,)M,)-% #6.%E,#/0, 4?)!#.) ()!)+>E/4 +)I'4  /:)++0+# +24 
X # G2 # /:)++0+# COM # CME.   %'/:LE#.) (%:%I#.):C,4L 6.%!%,4 $,)M,)-% (#.0,#F 
24X / /:)++) OP, # $,)M,)) (#.0,#) 0 X / 6%%.$).6.$4LD)@ /:)++)  DI E)!)= /%,.0/. ,0 
$,)M,)+ /%,.!%::)!).  
 
 

Z)!!%+0-,#.,>@ 
6)!')E,#/ 

Y$"$8$7> 0@0 ,)6-1)1> 32) 0@0 
1"0 -[-"-1) 2 -3,-6 
,)/")2@$,00 
 

Y),$@> B/")2@$,0R 
/"02-3-6 /$"$6. 1-:) 

H,$\,0; :-,1"-@@$"  
 

F0L,)@  
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X !)I#+) (!%$%'/# SINK ,) (%'6%)'#,F@.) /:)++> DI !0=,>J (!#$%'%$ ()!)+),,%-% 
.%/0 (0!0::):C,%, $ (!%.#$,%+ 6:4E0) +%-4. (!%#=%@.# %M#?/# ;#B!%$%-% $J%'0. ]6:# 
,4I,% (%'/:LE#.C ,)6/%:C/% !0=,>J (!#$%'%$ ()!)+),,%-% .%/0 (0!0::):C,%, 
(%'6%)'#,#.) '#%' (%6:)'%$0.):C,% / ;#B!%$%+4 $J%'4. l0!0/.)!#6.#/# '#%'0 '%:I,> 
4'%$:).$%!F.C 6:)'4LD#+ .!)?%$0,#F+:  
 
 T%+#,0:C,>@ .%/ $ (!%$%'FD)+ ,0(!0$:),## IF: > 10 +h 
  0'),#) ,0(!FI),#F $ !)I#+) (!F+%-% .%/0 UF: < 1 B 
 
2#6. 4-8.  0!0::):C,%) 6%)'#,),#) /:)++ DI $ !)I#+) SINK 
 

 
 
s  !%$%'/0 #6.%E,#/0 (SOURCE) 
 
2#6. 4-9. 2)I#+ (!%$%'/# SOURCE 

 

 
 
O:F #6(%:C=%$0,#F !)I#+0 (!%$%'/# SOURCE, 4?)!#.) ()!)+>E/4 +)I'4 /:)++0+#  
+24X # OP.  %'/:LE#.) /:)++4  +24X / %?D)+4 /0,0:4 $,)M,)-% /%,.!%::)!0 # 
6%)'#,#.) /:)++4 OP / /:)++) COM.  
 
S.%?> (%'0.C (#.0,#) %. $,)M,)-% #6.%E,#/0 $ !)I#+) (!%$%'/# SOURCE, 4?)!#.) 
()!)+>E/4 +)I'4  24X #  /:)++%@ G2. c%)'#,#.) $,)M,#@ #6.%E,#/ (#.0,#F 0X / /:)++) 
OP, 0 (%:%I#.):C,4L /:)++4  $,)M,)-% #6.%E,#/0 (#.0,#F   24X / 6%%.$).6.$4LD)@ 
/:)++) DI E)!)= /%,.0/. ,0 $,)M,)+ /%,.!%::)!).  
 

Y),$@> B/")2@$,0R 
/"02-3) /$"$6. 1-:) 2 

Y),$@> B/")2@$,0R 
/"02-3) /$"$6. 1-:) 1 

F0L,)@  

H,$\,0; :-,1"-@@$"  
 

Y),$@> B/")2@$,0R 
/"02-3-6 /$"$6. 1-:) 

 
H,$\,0; :-,1"-@@$"  
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4.3.3  !%$%'/0 DO (;#B!%$%-% $>J%'0) 
 
]6:# /:)++0 ;#B!%$%-% $>J%'0 '%:I,0 (!#$%'#.C $ '$#I),#) !):), ,4I,% 46.0,%$#.C 
(%-:%D0LD#@ '#%' ,0 /0.4M/) !):). _.%. '#%' (!)'%.$!0D0). #,'4/.#$,>) ()!)J%',>) 
/%++4.0;#%,,>) (!%;)66>, $>=>$0LD#) (%$!)I'),#F 6#6.)+> (#.0,#F 24 X 
(%6.%F,,%-% .%/0.  %-:%D0LD#@ '#%' '%:I), #+).C ,%+#,0:C,>@ .%/ $ (!%$%'FD)+ 
,0(!0$:),## 50 +h.  
 
2#6. 4-10. cJ)+0 (!%$%'/# DO ':F MD290 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d$&( Y*;* 
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4.4 K,"89$&1"*8&" A-)8,L1"4&' MD290 

 
2#6. 4-11.  !%$%'/0 MD290 ':F .!)JB0=,%-% .%/0 380 – 480 X (18.5G/22P – 75G/90P) 
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2#6. 4-12.  !%$%'/0 MD290 ':F .!)JB0=,%-% .%/0 380 – 480 X (90G/110P – 110G/132P) 
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2#6. 4-13. Q#(%$0F (!%$%'/0 MD290 
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K8*A,I292F&' 
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?,2/2 5. K8*A,I292F&' 

 
5.1 :A&*24&" A24",& IA$2/,"4&' 
 
20?%E0F (0,):C, (%/0=0,,0F ,0 !#6. 5-1, (%=$%:F). %.6:)I#$0.C !0?%.4 6#6.)+>, 
#=+),F.C (0!0+).!> # =0(46/0.C #:# %6.0,0$:#$0.C MD290.  
 
2#6. 5-1. O).0:# !0?%E)@ (0,):# 
 
 

 

[-($01/&" -1)"1%;*-$> (%$E*-$> 
ON: ,)+)3 
OFF: 2/$"$3 

S&-/1E-&* &/%*"8/$* 

[-($01/&" )"&=$A 8&8/&>-$Q 
ON: B/")2@$,0$ 6-6$,1-6 +)1RL02),0R 
D]^4`  6$3@$,,-: )21-,)81"-;:) 
320L)1$@R 
D]^4`  [=81"-: 8-81-R,0$ ,$08/")2,-810 

[-($01/&" G;&01 )1"1,*/"1 

P;1%$U1 6%*;$=*-$> 

P;1%$U1 )&(/%*"E(*-$> 

P;1%$U1 )*"*0;<=*-$> 

P;1%$U1 6,*-:U*-$>  

P;1%$U1 8/&)/8G"&8 

S-&.&\6-0c$&-1;:-1> 0;1%$U1  
%?G&"1 S&-/1E-&* &/%*"8/$* 

P;1%$U1 %?)&;-*-$> 

P;1%$U1 %?G&"1 "*E$,1 
,*-< 

P;1%$U1 
)"&."1,,$"&%1-$> 

V%*/&($&(-?Q ($8);*Q  
(;> )1"1,*/"&% 

[-($01/&" $8/&=-$01 0&,1-( 
ON: :@$66) 
OFF: ")[-7)R /),$@> 
D]^4` : :-66B1)J0R  

[-($01/&" 8&8/&>-$> $8)&;-*-$>  
ON: ")[-1)$1 
OFF: -81),-2:) 


