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$A-B+A-C! 

3(4"*)#/2(! 5$!64)*7)# 4 '08!7)# 0!%#$94"!# %*((!,! +:;<3<=>?3@ A< 

B;>AC:@?@DEE 5#$#% (*6*/!" $*.!)F 0 G)4" !.!$'%!8*(4#". 

<.1-*)#/2(! H$*(4)# %*((!# +:;<3<=>?3< A< B;>AC:@?@DEE 8 

%!0)'5(!" "#0)# %/1 !.$*I#(41 & (#"' 8 0/'6*# (#!.H!%4"!0)4. 

 

->D6;6E8;<:?1 6=6@0F6E.28? 8 G/59:0.;.2;.1: 

<.1-*)#/2(! 5$#%!0)*82)# %*((!# $'&!8!%0)8! 5! G&05/'*)*J44 80#" &!(#6(F" 5!/2-!8*)#/1", K*&)46#0&4 

G&05/'*)4$'LI4" G)! !.!$'%!8*(4#. 

 

=*)* >!%#$9*(4# 
2010/1/20  !8F7 8F5'0& 

  

  

  

   

3MA:NO < ;<PA@ EOQ EBARA PRECISION MACHINERY 
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R*5$#I*#)01 &!54$!8*)2 4 8!05$!4-8!%4)2 /L.F" 4(F" 05!0!.!" 5!/(!0)2L 4/4 6*0)46(! %*((!# 

$'&!8!%0)8! .#- 18(!,! $*-$#S#(41 &!"5*(44 EBARA. E-,!)!84)#/2 !0)*8/1#) -* 0!.!7 5$*8! 4-"#(1)2 4 

5$#&$*I*)2 5!%%#$9&' /L.FH )#H(46#0&4H H*$*&)#$40)4& 4/4 &!(0)$'&J47 .#- 5$#%8*$4)#/2(!,! 

'8#%!"/#(41 4 &*&4H-/4.! !.1-*)#/20)8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© ;!"5*(41 EBARA Corporation. 30# 5$*8* -*I4I#(F. 
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$E<F<28< 
 

3 !0(!8# &!(0)$'&J44 3@;::P <T<  @><>@ > >:UEP :AC<? E?OCOP (%*/## .#-"*0/1(F7) 

0#$44 PDV &!"5*(44 EBARA /#9*) 5#$#%!8F# )#H(!/!,44 4 4(9#(#$(F# $#S#(41, 4 !,$!"(F7 !5F). V)!.F 

4-.#9*)2 8!-"!9(FH 5$!./#" 4 !.#05#64)2 (*%#9('L $*.!)', * )*&9# %/4)#/2(F7 0$!& 0/'9.F, (#!.H!%4"! 

)I*)#/2(! $*-!.$*)201 8 K'(&J4!(4$!8*(44 .#-"*0/1(!,! (*0!0* 0#$44 PDV EBARA, 8(4"*)#/2(! 4-'648 

%*((!# $'&!8!%0)8!. 3 0/'6*# 8!-(4&(!8#(41 /L.FH 8!5$!0!8 8 !)(!S#(44 0!%#$94"!,! %*((!,! $'&!8!%0)8* 

!.$*I*7)#02 5$1"! 8 &!"5*(4L EBARA 4/4 "#0)(!"' )!$,!8!"' 5!0$#%(4&'.  * 8!5$!0 .'%#) !5#$*)48(! 

%*( !)8#), * 8*S# 5$#%/!9#(4# "!9#) .F)2 $*00"!)$#(! 4 '6)#(! 5$4 $*-$*.!)&# (!8FH "!%#/#7. 

 

 

( C%!( CH%CA-C! 

3(4"*)#/2(! 5$!64)*7)# %*((!# +:;<3<=>?3< A< 

B;>AC:@?@DEE 5#$#% (*6*/!" $*.!)F 0 G)4" !.!$'%!8*(4#". T*$*()41 

4-,!)!84)#/1 .'%#) *(('/4$!8*(* 8 0/'6*# (#5$*84/2(!7 '0)*(!8&4, 

G&05/'*)*J44 4/4 )#H!.0/'948*(41 .#-"*0/1(!,! (*0!0* 0#$44 PDV, * 

)*&9# 8 0/'6*# -*"#(F, 8 $#-'/2)*)# "!%4K4&*J44 4/4 $#"!()*, #,! 6*0)#7 

%$',4"4 6*0)1"4, (# '&*-*((F"4 4-,!)!84)#/#". 

;!"5*(41 EBARA (# (#0#) !)8#)0)8#((!0)2 8 0/'6*# )$*8"F 4/4 

5!8$#9%#(41, 8!-(4&S4H 4---* (#.$#9(!0)4 5#$0!(*/* 4/4 (#5$*84/2(!,! 

405!/2-!8*(41 !.!$'%!8*(41. 

 

 
A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 

 



EBARA CORPORATION                                                                                                                                           0)$. 4 

1. #D@.28I<22.? D.@.2;8? 
 

<)8#)0)8#((!0)2 &!"5*(44 EBARA CORPORATION 5! %*((!7 ,*$*()44 !,$*(46#(* 0/#%'LI4". 

O0/4 4(!# (# '&*-*(! 8 %!,!8!$#, ,*$*()47(F7 0$!& 0!0)*8/1#) 1 ,!% 0 "!"#()* 88!%* 8 G&05/'*)*J4L, 

(! (# .!/## 18 "#01J#8 5!0/# !)5$*8&4 !.!$'%!8*(41 &!"5*(4#7 EBARA. 

1. 3 0/'6*# 8FH!%* 4- 0)$!1 5$4!.$#)#((!,! (*0!0* 5! 5$464(# %#K#&)* #,! &!(0)$'&J44, 4-,!)!8/#(41 

4/4 %$',!,! (#%!0)*)&*, -* &!)!$F7 &!"5*(41 EBARA (#0#) !)8#)0)8#((!0)2, &!"5*(41 EBARA .#05/*)(! 

8F5!/(4) $#"!() %#K#&)(!7 6*0)4 4/4 -*"#(4) (*0!0.  A$4 G)!" ,*$*()47(F7 0$!& (# 5$!%/#8*#)01, %*9# 8 

0/'6*# -*"#(F (*0!0* 8 )#6#(4# 0$!&* %#70)841 5#$8!(*6*/2(!7 5$!,$*""F ,*$*()47(!,! !.0/'948*(41. 

2. R* 8F5!/(#(4# $#"!()* 4 $*0H!%(F# 6*0)4 5/*)* 8-4"*#)01 8 0/#%'LI4H 0/'6*1H: 

(1) A!/!"&* 5$!4-!S/* 5!0/# 40)#6#(41 0$!&* ,*$*()44. 

(2) A!/!"&* 8!-(4&/* 8 $#-'/2)*)# (#0!./L%#(41 '&*-*(47 5! G&05/'*)*J44, 5$48#%#((FH 8 %*((!" 

$'&!8!%0)8#, 4/4 G&05/'*)*J44 8 !0!.FH '0/!841H. 

(3) A!/!"&* 8!-(4&/* 8 $#-'/2)*)# $#"!()* 4/4 "!%4K4&*J44 (*0!0*, 8F5!/(#((!,! (# &!"5*(4#7 

Ebara 4 (# ## *8)!$4-!8*((F"4 5!0)*8I4&*"4. 

(4) A!/!"&* 8!-(4&/* 8 $#-'/2)*)# &!$$!-44 4/4 8!-%#70)841 5!.!6(FH 5$!%'&)!8 5$4 !)&*648*(44 

&!$$!-4!((!,! 4/4 H4"46#0&4 *&)48(!,! 8#I#0)8*. 

(5) A!/!"&* 8!-(4&/* 8 $#-'/2)*)# 5!9*$*, (*8!%(#(41, -#"/#)$10#(41 4/4 %$',4H !.0)!1)#/20)8, (# 

5!%&!()$!/2(FH &!"5*(44 Ebara. 

3. ;!"5*(41 EBARA (# (#0#) (4&*&!7 "*)#$4*/2(!7 !)8#)0)8#((!0)4 -* 5!8$#9%#(4# 4/4 )$*8"' 8 

$#-'/2)*)# 5!/!"&4 (*0!0*. 

 

 

2.  <162; 8 6=5:0J8E.28< 
 

R*5$!0 %/1 $#"!()* 4/4 !.0/'948*(41 (*0!0* 0/#%'#) !)5$*8/1)2 "#0)(!"' )!$,!8!"' 5!0$#%(4&' 4/4 

8 &!"5*(4L EBARA. 

3 0/'6*# 5!18/#(41 5$4-(*&!8 !)&/!(#(41 !) (!$"*/2(!7 $*.!)F, !)/46*LI4H01 !) !)!.$*9*#"FH (* 

&!()$!//#$# 0 W; G&$*(!", 8F5!/(4)# %#70)84# 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 «:0)$*(#(4# 

(#5!/*%!&». 

O0/4 '0)$*(4)2 (#5!/*%&' (# '%*#)01, 0%#/*7)# -*5$!0 %/1 $#"!()* 4/4 !.0/'948*(41. <.$*I*7)#02 8 

&!"5*(4L EBARA CORPORATION 4/4 *8)!$4-!8*((!"' *,#()'/)!$,!8!"' 5!0$#%(4&' 4 5$#%!0)*82)# 

%*((F#, '&*-*((F# (* 5*05!$)(!7 )*./46&# (*0!0*, 4 !540*(4# (#5!/*%&4. 

> /L.F"4 8!5$!0*"4 ! (*0!0# !.$*I*7)#02 8 &!"5*(4L EBARA. 
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3. #96E<K<28? F:? =<>69.5265;8 

 

<6#(2 8*9(!, 6)!.F 5#$0!(*/, $*.!)*LI47 0 G)4" (*0!0!", !./*%*/ (#!.H!%4"F"4 -(*(41"4 %/1 

!5$#%#/#(41 4 4-.#,*(41 !5*0(FH 04)'*J47, 081-*((FH 0 (*0!0!".  #5$*84/2(F# 4/4 (#!0)!$!9(F# %#70)841 

"!,') 5$48#0)4 & !5*0(F" 4/4 (#06*0)(F" 0/'6*1" 0 )19&4"4 5!0/#%0)841"4. A$#9%# 6#" 5$40)'5*)2 & 

'0)*(!8&# 4 G&05/'*)*J44, !5#$*)!$ 0(*6*/* %!/9#( 8(4"*)#/2(! !-(*&!"4)201 0 &!(0)$'&J4#7, 5!$1%&!" 

G&05/'*)*J44 (*0!0* 4 0!5$19#((F"4 0 (4" !5*0(!0)1"4 ((*5$4"#$ G/#&)$46#0&4"4, )#5/!8F"4, 4---* 

!0)*)!6(!,! (*5$19#(41). <5#$*)!$ %!/9#( 5!/(!0)2L 5$!64)*)2 %*((!# $'&!8!%0)8! 5! G&05/'*)*J44 4 

%$',4# %!&'"#()F, 8F5'I#((F# &!"5*(4#7 EBARA. 

>/#%'LI4# -(*&4 405!/2-'L)01 %/1 8F%#/#(41 8*9(FH 08#%#(47 4 4(0)$'&J47, &!)!$F" (#!.H!%4"! 

0/#%!8*)2, 6)!.F 4-.#9*)2 )$*8"4$!8*(41 5#$0!(*/* 4/4 5!8$#9%#(41 !.!$'%!8*(41. 3(4"*)#/2(! 4-'64)# 

-(*&4, 6)!.F 0$*-' 5!(4"*)2 -(*6#(4# /L.!,! 5$#%'5$#9%#(41. 

 

#(+&A#! 

<.!-(*6*#) (#5!0$#%0)8#((! !5*0('L 04)'*J4L, &!)!$*1, #0/4 (# 

4-.#9*)2 ##, "!9#) 5$48#0)4 & 0#$2#-(F" 4/4 %*9# (#0!8"#0)4"F" 0 

94-(2L )$*8"*".  

 

( C%!( CH%CA-C! 

<.!-(*6*#) 5!)#(J4*/2(! !5*0('L 04)'*J4L, &!)!$*1, #0/4 (# 

4-.#9*)2 ##, "!9#) 5$48#0)4 & 0#$2#-(F" 4/4 %*9# (#0!8"#0)4"F" 0 

94-(2L )$*8"*". 

 

#&'# #HA#! 

<.!-(*6*#) 5!)#(J4*/2(! !5*0('L 04)'*J4L, &!)!$*1, #0/4 (# 

4-.#9*)2 ##, "!9#) 5$48#0)4 & /#,&4" 4/4 0$#%(#7 )19#0)4 )$*8"*" 4/4 

5!8$#9%#(4L !.!$'%!8*(41. 

$281.28<! E05!/2-'#)01, 6)!.F *&J#()4$!8*)2 8(4"*(4# (* 8*9(!7 4(K!$"*J44. 

3 %*((!" $'&!8!%0)8# 5! G&05/'*)*J44 5!%$!.(! !540*(F "#$F 5$#%!0)!$!9(!0)4, (#!.H!%4"F# %/1 

.#-!5*0(!7 G&05/'*)*J44 .#-"*0/1(!,! 8*&''"(!,! (*0!0* 0#$44 PDV &!"5*(44 EBARA, * 8*9(F# "!"#()F, 

&*0*)#/2(! "#$ 5$#%!0)!$!9(!0)4 5$4 !.$*I#(44 0 G)4" (*0!0!" 5$48#%#(F (49#. 

 

#(+&A#! 

A#$#% 8F5!/(#(4#" $*.!), 081-*((FH 0 G/#&)$46#0&4" 

5!%&/L6#(4#" 4 5$!8!%&!7, !)&/L64)# 40)!6(4& 54)*(41 (*0!0* 4 5$4"4)# 

"#$F, 5$#%!)8$*I*LI4# #,! 0/'6*7(!# 8&/L6#(4# 8! 8$#"1 8F5!/(#(41 

$*.!). ;$!"# )!,!, 0(4"4)# G/#&)$46#0&47 0!#%4(4)#/2 54)*(41 4 

$*-!"&(4)# )'"./#$ -*I4)F J#54 (* 8$#"1 8F5!/(#(41 $*.!). 
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( C%!( CH%CA-C! 

 +*.!)F 5! G/#&)$46#0&!"' 5!%&/L6#(4L 4 5$!8!%&# %!/9#( 8F5!/(1)2 )!/2&! 

&8*/4K4J4$!8*((F7 G/#&)$!)#H(4&. 

 <.1-*)#/2(! 5!%0!#%4(4)# 5$!8!% -*-#"/#(41. 

  # 405!/2-'7)# 5#$#H!%(4& 0 &*.#/#" 54)*(41. 

 R*-#"/#(4# (*0!0* !0'I#0)8/1#)01 5')#" 5!%0!#%4(#(41 &*.#/1 

&8*/4K4J4$!8*((F" G/#&)$!)#H(4&!". 

 ;8*/4K4J4$!8*((F7 G/#&)$!)#H(4& %!/9#( 0*"!0)!1)#/2(! 8F5!/(4)2 

0!#%4(#(4# 0 -#"/#7. 

 :0)$!70)8! -*I4)(!,! !)&/L6#(41 (4/4 *8)!"*)46#0&47 8F&/L6*)#/2) (# 

'0)*(!8/#(F 8 "!%'/# (*0!0*. :0)*(!84)# :R< (4/4 *8)!"*)46#0&47 

8F&/L6*)#/2) 8 0!!)8#)0)844 0 %#70)8'LI4"4 "#0)(F"4 5$*84/*"4 4 (!$"*"4. 

  *0!0 %!/9#( .F)2 5!%&/L6#( & 40)!6(4&' 54)*(41 6#$#- 5!%H!%1I47 

*8)!"*)46#0&47 8F&/L6*)#/2 (8!-"!9(!0)2 ./!&4$!8&4/8F8#S48*(41 

5$#%'5$#9%*LI#,! -(*&*). 

 3F5'0&(*1 )$'.* 04/2(! (*,$#8*#)01 8! 8$#"1 $*.!)F (*0!0*, 4 

(#5$!%!/94)#/2(!# 8$#"1 !0)*#)01 ,!$16#7 5!0/# !)&/L6#(41 (*0!0*.  # 

&*0*7)#02 G)!7 )$'.F 4 5$4"4)# "#$F, 5$#%!)8$*I*LI4# 8!-"!9(!0)2 &!()*&)* 

8!05/*"#(1LI4H01 8#I#0)8 0 G)!7 )$'.!7. 

 B)!) (*0!0 5$4,!%#( %/1 $*.!)F 0 640)F"4 4 (#&!$$!-4!((F"4 ,*-*"4.  # 

405!/2-'7)# (*0!0 %/1 $*.!)F 0 8-$F8!!5*0(F"4, /#,&!8!05/*"#(1LI4"401, 

)!&046(F"4 4 &!$$!-4!((F"4 ,*-*"4. 

 <.1-*)#/2(! 5$!8#$2)# ,#$"#)46(!0)2 (*0!0* 5!0/# #,! '0)*(!8&4. 

  *0!0 4 8F5'0&(*1 )$'.* 04/2(! (*,$#8*L)01 8! 8$#"1 $*.!)F, 4 

(#5$!%!/94)#/2(!# 8$#"1 !0)*L)01 ,!$164"4 5!0/# !)&/L6#(41 (*0!0*.  # 

&*0*7)#02 G)!7 )$'.F 4 5$4"4)# "#$F, 5$#%!)8$*I*LI4# 8!-"!9(!0)2 &!()*&)* 

8!05/*"#(1LI4H01 8#I#0)8 0 G)!7 )$'.!7.  # 0(4"*7)# &!9'H 8! 8$#"1 $*.!)F! 

  # 5$!8!%4)# 405F)*(4# G/#&)$46#0&!7 5$!6(!0)4. 3 5$!)48(!" 0/'6*# 

8!-"!9(! 5!8$#9%#(4# 6'80)84)#/2(FH '0)$!70)8. 

 A#$#% 8F5!/(#(4#" $*.!), 081-*((FH 0 G/#&)$46#0&4" 5!%&/L6#(4#" 4 

5$!8!%&!7, '0)*(!8&!7, )#H!.0/'948*(4#", !)&/L64)# 40)!6(4& 54)*(41 (*0!0* 

4 5$4"4)# "#$F, 5$#%!)8$*I*LI4# #,! 0/'6*7(!# 8&/L6#(4# 8! 8$#"1 

8F5!/(#(41 $*.!). ;$!"# )!,!, 0(4"4)# G/#&)$46#0&47 0!#%4(4)#/2 54)*(41 4 

$*-!"&(4)# )'"./#$ -*I4)F J#54 (* 8$#"1 8F5!/(#(41 $*.!). 

  # 5$!0!8F8*7)# &!(#6(!0)4 8 8#()4/1J4!((!# !)8#$0)4#. A!%849(F# 6*0)4 

!H/*9%*LI#,! 8#()4/1)!$* "!,') (*(#0)4 )$*8"': 5!$#- 4 5#$#/!". 

  # "!%4K4J4$'7)# %#)*/4 (*0!0* 4 (# -*"#(17)# 4H .#- 0!,/*041 4/4 !%!.$#(41 

&!"5*(44 EBARA. 
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#&'# #HA#! 

 X'%2)# !0)!$!9(F, 6)!.F (*0!0 (# !5$!&4('/01 5$4 )!/6&# 4/4 )1,# 0.!&', 

5!0&!/2&' S4$4(* (*0!0* "#(2S# #,! 8F0!)F. 

  # 0)*(!84)#02 (* (*0!0 4 (# &/*%4)# (* (#,! 5$#%"#)F. 

 3F5'0&(*1 )$'.* 4- 5!/484(4/H/!$4%* 0!-%*#) S'". 

  # 5!%*8*7)# 54)*(4# !) ./!&* 54)*(41 (*0!0* (4 (* &*&!# %$',!# 

!.!$'%!8*(4#, 5!0&!/2&' G)! 5$48#%#) & (#5$*84/2(!7 $*.!)# ./!&!8 

'5$*8/#(41 4 0*"!,! (*0!0*. 

 E05!/2-'7)# 5$!8!%* 4- (*%/#9*I#,! "*)#$4*/* 4 5$*84/2(!,! &*/4.$*, 

5!%H!%1I4# '0/!841" G&05/'*)*J44 8 0!!)8#)0)844 0 (!"4(*/2(!7 

5!)$#./1#"!7 "!I(!0)2L (*0!0* 4 )#"5#$*)'$!7 !&$'9*LI#,! #,! 8!-%'H*. 

 <.#05#62)# 8!-"!9(!0)2 8#()4/1J44 0 !.!4H )!$J!8 &!$5'0* (*0!0*. 

:0)*(!84)# (*0!0 (* $*00)!1(44 (# "#(## 100 "" !) 0)*J4!(*$(!7 &!(0)$'&J44. 

A$4 (#%!0)*)!6(!" 5$4)!&# !H/*9%*LI#,! 8!-%'H*, )#"5#$*)'$* (*0!0* .'%#) 

5!8FS*)201 4 8!-(4&(') (#5!/*%&4, (*5$4"#$ &!()*&) !%(!,! $!)!$* 0 %$',4". 

 :0)*(!84)# (*0!0 8 "#0)#, ,%# )#"5#$*)'$* !&$'9*LI#,! 8!-%'H* (# 5$#8FS*#) 

30°C. ?$#.'#)01 !0!.!# 8(4"*(4# 5$4 G&05/'*)*J44 (*0!0* 8 -*&$F)!" 

5!"#I#(44. 

  *0!0 (#5$!%!/94)#/2(!# 8$#"1 !0)*#)01 ,!$164" %*9# 5!0/# !)&/L6#(41.  # 

$*-"F&*7)# )'"./#$ -*I4)F J#54. <H/*9%*LI47 8#()4/1)!$ *8)!"*)46#0&4 

!)&/L64)01 6#$#- 15 "4(') 5!0/# !0)*(!8&4 $*.!)F (*0!0*. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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$281.28<! 
 

  *0!0 %!/9#( 80#,%* -*(4"*)2 8#$)4&*/2(!# 5!/!9#(4#.  # 0&/*%4$'7)# &*& '5*&!8&'. O0/4 (*0!0 

5#$#8#$(')2, G)! 5$48#%#) & *8*$44. 

 P#9%' &!9'H!" (*0!0* 4 0!0#%(4" !.!$'%!8*(4#" %!/9(! .F)2 $*00)!1(4# (# "#(## 50 "" %/1 

8#()4/1J44. 

 A$40!#%4(4)# 5 $#-4(!8FH !5!$ & (*0!0' %/1 #,! (*%#9(!7 '0)*(!8&4.  #'0)!7648!# 5!/!9#(4# 

(*0!0* "!9#) 5$48#0)4 & '04/#(4L 84.$*J44 4 S'"*. 

  # 5!%0!#%4(17)# 5$!8!%* & 08!.!%(F" 8F8!%*". 

 A!%*7)# (*5$19#(4# 5 3 5!0)!1((!,! )!&* %/1 8H!%(FH 04,(*/!8 (* 0)!$!(# (*0!0*.  # 5!%*8*7)# 

G)! (*5$19#(4# (* 0)!$!(# !.!$'%!8*(41. 3FH!%(F# 04,(*/F K!$"4$'L)01 8FH!%!" 0 !)&$F)F" 

&!//#&)!$!". E05!/2-'7)# G)!) 8FH!% (* 0)!$!(# !.!$'%!8*(41, 5$4"#(11 40)!6(4& 54)*(41 0 

(*5$19#(4#" 8 %4*5*-!(# 4-27 3 5!0)!1((!,! )!&*. 

 A$4 5!%&/L6#(44 80#H 04,(*/2(FH J#5#7 (#!.H!%4"! 0!./L%*)2 5!/1$(!0)2 (04,(*//!.I47). 

 O0/4 8FH!%(F# 04,(*/F 405!/2-'L)01 %/1 54)*(41 4(%'&)48(!7 (*,$'-&4, (*5$4"#$ $#/#, 

!.1-*)#/2(! '0)*(!84)# 8 J#52 %4!% (&/*00* 100 3, 1 @) %/1 5!,/!I#(41 5$!)48!G/#&)$!%849'I#7 

04/F 4---* 4"5'/20(FH )!&!8. 

  *0!0 (# -*5'0&*#)01 5!&* (# 5$!,$#L)01 4-"#$4)#/2(F# 5$4.!$F 5!0/# 5#$#8!%* )'"./#$* -*I4)F 

J#54 8 5!/!9#(4# ON (3;C.). 

  *0!0 (# -*5'0)4)01, #0/4 5!%*( 04,(*/ 5$#%'5$#9%#(41 4/4/4 )$#8!,4. A!0/# 5$4(1)41 "#$ %/1 

'0)$*(#(41 5$464(F 5!18/#(41 )*&!,! 04,(*/*, 5#$#-*5'0)4)# (*0!0. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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4. );8/<;/8 5 9@<F09@<JF<28?18 F:? =<>69.5265;8 
 

; &!9'H' (*0!0* 5$4&$#5/#(F 0/#%'LI4# G)4&#)&4 0 5$#%'5$#9%#(41"4. 

1. A$#%'5$#9%#(4# ! 8F0!&!7 )#"5#$*)'$#. 

2. A$#%'5$#9%#(4# !. !5*0(!" (*5$19#(44. 

3. A$#%'5$#9%#(4# ! .!/2S!7 "*00#. 

4. R(*& G/#&)$46#0&!,! -*$1%*. 

 

1. A$#%'5$#9%#(4# ! 8F0!&!7 )#"5#$*)'$#. 

T!$16*1 5!8#$H(!0)2 "!9#) 8F-8*)2 !9!, 4/4 5$464(4)2 )$*8"'. =*7)# )$'.*" 4 &!$5'0' !0)F)2, 

5$#9%# 6#" 5$40)'5*)2 & )#H!.0/'948*(4L. 

 
 

2. A$#%'5$#9%#(4# !. !5*0(!" (*5$19#(44. 

<5*0(!# (*5$19#(4# "!9#) 5$48#0)4 & 5!$*9#(4L G/#&)$!)!&!": '%*$' )!&!", !9!,' 4/4 0"#$)4. 

<)&/L64)# 54)*(4# 4 -*./!&4$'7)# #,! 8&/L6#(4#, 5$#9%# 6#" 5$40)'5*)2 & )#H!.0/'948*(4L. 

 
 

3. A$#%'5$#9%#(4# ! .!/2S!7 "*00#. 

?19#/F7 (*0!0 "!9#) 5$464(4)2 )19#/'L )$*8"'. >*"!0)!1)#/2(! (# 5!%(4"*7)# 4 (# 5#$#"#I*7)#. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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4. R(*& G/#&)$46#0&!,! -*$1%* (!5*0(!# (*5$19#(4#). 

 
 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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5. L.=6;. 6 565;6?288 6/@0J.MK<4 5@<F3 
 

A#$#"#I#(4# 4/4 G&05/'*)*J41 (*0!0* 05!0!.!", !)/46*LI4"01 !) !540*((!,!, "!9#) !&*-*)2 

(#./*,!5$41)(!# 8!-%#70)84# (* !&$'9*LI'L 0$#%'. A$4 5#$#"#I#(44, G&05/'*)*J44 4 )#H!.0/'948*(44 

(*0!0* 5$4%#$948*7)#02 0/#%'LI4H '&*-*(47. 

1. <.$*)4)#02 8 '5!/(!"!6#(('L &!"5*(4L 5! ')4/4-*J44 !)H!%!8 %/1 ')4/4-*J44 '5*&!8!6(FH 

"*)#$4*/!8 5!0/# $*05*&!8&4 8 0!!)8#)0)844 0 "#0)(F"4 5$*84/*"4 4 (!$"*"4 8 !)(!S#(44 

!)H!%!8. 

2. <)&*- !) 5$!8#%#(41 )#H!.0/'948*(41 (8&/L6*1 &*54)*/2(F7 $#"!()) "!9#) 0)*)2 5$464(!7 

*8*$44 0 )19#/F"4 4 %*9# (#0!8"#0)4"F"4 0 94-(2L )$*8"*"4, (#5!/*%!& 8 (*0!0# 4/4 

-*,$1-(#(41 !&$'9*LI#7 0$#%F. >!0)*82)# 5/*( )#H!.0/'948*(41 4 $#,'/1$(! 5$!8!%4)# 

!.0/'948*(4# %/1 GKK#&)48(!7 $*.!)F (*0!0*. =/1 ')4/4-*J44 0)*(%*$)(FH $*0H!%(FH -*56*0)#7 

0/#%'7)# "#0)(F" %#70)8'LI4" 5$*84/*" 4 (!$"*". 

3. =/1 ')4/4-*J44 (*0!0* 0/#%'7)# "#0)(F" %#70)8'LI4" 5$*84/*" 4 (!$"*". 

 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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6. &6F<@J.28< &;@.
 38#%#(4# 3 

 1. <,$*(46#((*1 ,*$*()41 4 

 2. +#"!() 4 !.0/'948*(4# 4 

 3. <5!8#I#(41 %/1 .#-!5*0(!0)4 5 

 4. B)4&#)&4 0 5$#%'5$#9%#(41"4 %/1 .#-!5*0(!0)4 9 

 5. R*.!)* ! 0!0)!1(44 !&$'9*LI#7 0$#%F 13 

 6. >!%#$9*(4# 14 

 1. A$4#"!6(*1 5$!8#$&* 15 

 2. <540*(4# (*0!0* 16 

 2.1 <.I47 84% 16 

 2.1.1  *0!0(F7 "!%'/2 16 

 2.1.2 <H/*9%*LI47 8#()4/1)!$ 16 

 2.1.3 3F5'0& 16 

 2.1.4 T*-!.*//*0) 16 

 2.2 >40)#"* '5$*8/#(41 16 

 2.2.1 A$#%'5$#9%#(4# 4 )$#8!,* 16 

 2.3 A!%$!.(F# )#H(46#0&4# %*((F# 17 

 2.3.1 ?#H(46#0&4# H*$*&)#$40)4&4 17 

 2.3.2 T*.*$4)(F7 6#$)#9 19 

 2.3.3 U*$*&)#$40)46#0&*1 &$48*1 5$!4-8!%4)#/2(!0)4 21 

 2.3.4 X/!&-0H#"* 040)#"F 22 

 3. :0)*(!8&*  

 3.1 P#0)! '0)*(!8&4 23 

 3.2 ?$'.!5$!8!% 25 

 3.2.1 35'0&(!7 4 8F5'0&(!7 )$'.!5$!8!%F 25 

 3.2.2 ?$'.!5$!8!% %/1 ,*-!.*//*0)* 25 

 3.3 B/#&)$46#0&4# 5!%&/L6#(41 26 

 3.3.1 A!%&/L6#(4# 40)!6(4&* 54)*(41 26 

 3.3.2 +*-8!%&* 04,(*/2(FH J#5#7 '5$*8/#(41 28 

 4. A*(#/2 '5$*8/#(41  

 4.1 <.I47 84% 5*(#/4 '5$*8/#(41 30 

 4.2 E(%4&*J41 (* W; G&$*(# 31 

 5. B&05/'*)*J41  

 5.1 A#$#% 5'0&!" 35 

 5.2 A'0& 4 !0)*(!8 36 

 5.3 Y'(&J4!(4$!8*(4# 5$4 &$*)&!8$#"#((!" 5$!8*/# (*5$19#(41 36 

 6. ?#H!.0/'948*(4# 4 &!()$!/2  

 6.1 ?#&'I47 &!()$!/2 37 

 6.2 >540!& -*5*0(FH 6*0)#7 %/1 )#H!.0/'948*(41 38 

 6.3 E(0)$'&J44 5! !640)&# 38 

 6.4 +#"!() 4 !.0/'948*(4# 38 

 7. U$*(#(4# 4 ')4/4-*J41  

 7.1 U$*(#(4# 38 

 7.2 :)4/4-*J41 39 

 8. A!40& 4 '0)$*(#(4# (#5!/*%!&  

 8.1 A!40& 4 '0)$*(#(4# (#5!/*%!&. (1) <0(!8(F# (#5!/*%&4 39 

 9. R*5$!0F  

 9.1 >#8#$(*1 @"#$4&* 40 

 9.2 @-41 41 

 9.3 O8$!5* 41 

   

   

 A+EC<WO EZ  

 1. A*05!$) .#-!5*0(!0)4 8#I#0)8 4 "*)#$4*/!8 (&!(040)#()(*1 0"*-&*) 45 

 2. A*05!$) .#-!5*0(!0)4 8#I#0)8 4 "*)#$4*/!8 (G)4/!8F7 054$) (99,5) 52 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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1. (@8<16I2.? 9@6E<@/. 
 

A$4 5!/'6#(44 '5*&!8&4 0 (*0!0!" 5$!8#$2)# 0/#%'LI##. 

1. :.#%4)#02, 6)! )#H(46#0&4# %*((F#, '&*-*((F# (* 5*05!$)(!7 )*./46&#, 5$4&$#5/#((!7 & 

&!9'H' (*0!0*, 0!85*%*L) 0 H*$*&)#$40)4&*"4 (*0!0*, '&*-*((F"4 8 -*&*-#. :.#%4)#02 8 (*/4644 

80#H -*&*-*((FH 5$4(*%/#9(!0)#7, '&*-*((FH 8 '5*&!8!6(!" /40)#, 4 4H 0!!)8#)0)844 $*(## 

5$#%!0)*8/#((F" 6#$)#9*" 4 %!&'"#()*". 

2. :.#%4)#02, 6)! (*0!0 (# 5!/'64/ (4&*&4H 5!8$#9%#(47 8! 8$#"1 )$*(05!$)4$!8&4. 

3. U$*(4)# (*0!0 8 0'H!" 640)!" "#0)#, #0/4 (# .'%#)# '0)*(*8/48*)2 #,! 0$*-' 5!0/# 5!/'6#(41. 

?#"5#$*)'$*: !) +5°C %! 40°C 

<)(. 8/*9(!0)2: 80% 4/4 "#(2S# 

 

$281.28<! 

3 0/'6*# !)0')0)841 &!"5!(#()!8 4/4 5!8$#9%#(41 (*0!0*, 0$*-' '8#%!"4)# !. G)!" &!"5*(4L EBARA. 3 

0/'6*# (*/4641 ')#6&4, (# G&05/'*)4$'7)# (*0!0, 5!0&!/2&' G)! 5$48#%#) & *8*$44. 

 

$281.28<! 

 *0!0 %!/9#( 80#,%* -*(4"*)2 8#$)4&*/2(!# 5!/!9#(4#.  # 0&/*%4$'7)# &*& '5*&!8&'. O0/4 (*0!0 

5#$#8#$(')2, G)! 5$48#%#) & *8*$44. 

 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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2. #985.28< 2.565. 
 

2.1 <.I4# 08#%#(41 
 

X#-"*0/1(F7 8*&''"(F7 (*0!0 0#$44 PDV 4"##) &!"5*&)('L &!(0)$'&J4L 4 0!%#$94) $*-/46(F# 

%*)64&4 4 0$#%0)8* '5$*8/#(41 %/1 5!8FS#(41 (*%#9(!0)4 4 GKK#&)48(!0)4 $*.!)F. 

B)!) (*0!0 5$4,!%#( %/1 $*.!)F 0 640)F"4 4 (#&!$$!-4!((F"4 ,*-*"4.  # 405!/2-'7)# (*0!0 %/1 

$*.!)F 0 8-$F8!!5*0(F"4, /#,&!8!05/*"#(1LI4"401, )!&046(F"4 4 &!$$!-4!((F"4 ,*-*"4. 

 

2.1.1  *0!0(F7 "!%'/2 
X#-"*0/1(F7 8*&''"(F7 (*0!0, 8 &!)!$!" 8$*I*L)01 %8* $!)!$* .#- &!()*&)* !%(!,! 0 %$',4", 

04(H$!(4-4$!8*((F# "*,(4)(!7 "'K)!7. 3 "!%'/# .'0)#$(F7 (*0!0 4 !0(!8(!7 (*0!0 0!#%4(#(F 

5!0/#%!8*)#/2(! %/1 8#()4/1J44. 

 

2.1.2 <H/*9%*LI47 8#()4/1)!$ 

3 5$!J#00# 09*)41 ,*-* (*0!0!" !) %*8/#(41 (49# *)"!0K#$(!,! %! *)"!0K#$(!,!, 8F%#/1#)01 )#5/!)*. 

A!G)!"' %/1 !H/*9%#(41 (*0!0* 405!/2-'#)01 !H/*9%*LI47 8#()4/1)!$. 

 

2.1.3 3F5'0& 
3 (*0!0(!" "!%'/# '0)*(!8/#( !.$*)(F7 &/*5*(, &!)!$F7 5$#%!)8$*I*#) !.$*)(F7 5!)!& ,*-* !) 

8F5'0&(!,! !)8#$0)41 6#$#- (*0!0 8 8*&''"('L &*"#$' 5!0/# !0)*(!8&4 (*0!0*. 

 

2.1.4 T*-!.*//*0) 
T*-!.*//*0) (5$!%'8&* 8!-%'H!") 0/'94) %/1 5$#%!)8$*I#(41 &!(%#(0*J44 5*$!8 4 5!8FS#(41 

GKK#&)48(!0)4 !)&*6&4 /#,&4H ,*-!8. V#$#- !)8#$0)4# %/1 ,*-!.*//*0)* 5!%*#)01 8!-%'H 4/4 *-!) 8 !0(!8(!7 

(*0!0. +*0H!% ,*-!.*//*0)* !5$#%#/1#)01 80)$!#((!7 %4*K$*,"!7. (5$4 *)"!0K#$(!" %*8/#(44) 

 

2.2 >40)#"* '5$*8/#(41 
 

X#-"*0/1(F7 8*&''"(F7 (*0!0 0#$44 PDV 4"##) 80)$!#((F7 4-"#$4)#/2(F7 ./!&, 0!0)!1I47 4- 

)'"./#$* -*I4)F J#54, K4/2)$* 5!%*8/#(41 5!"#H 4 40)!6(4&* 04,(*/!8 '5$*8/#(41. 3! 8$#"1 $*.!)F (*0!0* 

&!()$!/4$'L)01 80# '0/!841 K'(&J4!(4$!8*(41, 8&/L6*1 40)!6(4& 54)*(41 4 G/#&)$46#0&47 )!& %/1 

G/#&)$!%84,*)#/1.  #5$#$F8(F7 $#94" $*.!)F 5!%%#$948*#)01 %*9# 8 0/'6*# &$*)&!8$#"#((!7 ((# .!/## 1 0) 

5!0*%&4 (*5$19#(41 (85 3 4/4 "#(2S#). 

 

2.2.1 A$#%'5$#9%#(4# 4 )$#8!,* 
=/1 !.#05#6#(41 (*%#9(!0)4 (*0!0* &*& 040)#"F 0!-%*(41 8*&''"*, 040)#"* -*I4)F (*0!0* K!$"4$'#) 

04,(*/F )$#8!,4 %8'H '$!8(#7: 5$#%'5$#9%#(4# 4 )$#8!,*. 

>4,(*/ 5$#%'5$#9%#(41 5!%*#)01, #0/4 $*.!64# H*$*&)#$40)4&4 (*0!0* 8FH!%1) 4- (!$"*/2(!,! 

%4*5*-!(*. ?*&4" !.$*-!", G)!) 04,(*/ )!/2&! !.$*I*#) 8(4"*(4# (* !)&/!(#(4# $*.!64H H*$*&)#$40)4& !) 

(!$"*/2(FH -(*6#(47, (! (# '&*-F8*#) (* (#"4('#"'L !5*0(!0)2.  *0!0 5$!%!/94) $*.!)*)2 8 G)!" $#94"#. 

3 0/'6*# %!0)49#(41 8#$H(#,! "#H*(46#0&!,! !,$*(46#(41 5! '0/!841" .#-!5*0(!0)4 8! 8$#"1 $*.!)F 

(*0!0*, 5!%*#)01 04,(*/ )$#8!,4, 4 (*0!0 *8)!"*)46#0&4 !0)*(*8/48*#)01. 

 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
 



EBARA CORPORATION                                                                                                                                         0)$. 17 

<.1-*)#/2(! !.$*)4)#02 8 &!"5*(4L EBARA -* 08#%#(41"4 ! 5$!8#$&# -*%*((FH '0/!847 5!%*64 

04,(*/!8 5$#%'5$#9%#(41 4 )$#8!,4. 

30# 04,(*/F 5$#%'5$#9%#(41 4 )$#8!,4 !)!.$*9*L)01 (* 5#$#%(#7 5*(#/4. =/1 '%*/#((!,! '5$*8/#(41 

4 &!()$!/1 04,(*/F "!9(! 8F8!%4)2 5! !)%#/2(!0)4 4/4 ,$'55!7. 

 

 

2.3 A!%$!.(F# )#H(46#0&4# %*((F# 
 

3 0/#%'LI#7 )*./4J# 5$48#%#(F )#H(46#0&4# H*$*&)#$40)4&4, $*-"#$F 4 5$!4-8!%4)#/2(!0)2 (*0!0*. 

 

2.3.1 ?#H(46#0&4# H*$*&)#$40)4&4 

?*./4J* 2.1. >5#J4K4&*J41 

 

P!%#/2 PDV250-GB PDV500-GB 

XF0)$!)* !)&*6&4 

(:0)*8&* %/1 ,*-!.*//*0)*) 
230 //"4(. 

(200 //"4(.) 

500 //"4(. 

(430 //"4(.) 

A$#%#/2(!# !0)*)!6(!# %*8/#(4# 
(:0)*8&* %/1 ,*-!.*//*0)*) 

0,5 A* 
(2,0 A*) 

35'0&(!7 K/*(#J NW25 NW40 >!#%4(#(4# 

3F5'0&(!7 K/*(#J NW25 

A$4./. "!I(!0)2 5$4 5$#%#/2(!" !0)*)!6(!" 

%*8/#(44 

(P*&0. "!I(!0)2) 

240 3) 
(380 3)) 

270 3) 
(600 3)) 

A$4./. "*00* 15 kg 20 kg 

?#"5#$*)'$* !&$'9*LI#,! 8!-%'H** !) +5°C %! 30°C 

>40)#"* !H/*9%#(41 <H/*9%*LI47 8!-%'H 

Y*-*/ *5$19#(4#/V*0)!)* 1 K*-*, 100-230 3 ±10 %, 50/60 TJ 

A!)$#./1#"*1 "!I(!0)2 450 3@ 660 3@ 

E0)!6(4& 
54)*(41 

>!#%4(#(4# ;!$5!$*J41 HIRAKAWA HEWTECH, CM-11 

>!#%4(#(4# 3(')$#((11 $#-2.* Rc1/8 

+*0H!% > 8,4 A**"3
/0 (5$4 *)"!0K#$(!" %*8/#(44) 

T*-!.*//*0)** 

?45 ,*-* >'H!7 8!-%'H 4/4 *-!) 
:5$*8/1LI4# 04,(*/F 15-&!()*&)(F7 D-sub 

 !"4(*/2(F7 )!& 0$*.*)F8*(41 )'"./#$* 
-*I4)F J#54 

10 @ 

+#-'/2)*) 405F)*(41 (* S'"(!0)2*** 58 %X(@) 

 

* ?#"5#$*)'$* !&$'9*LI#,! 8!-%'H* %!/9(* .F)2 "#(2S# +30°C. 

** +*0H!% ,*-!.*//*0)* -*%*#)01 80)$!#((!7 %4*K$*,"!7. (5$4 *)"!0K#$(!" %*8/#(44) O0/4 ,*-!.*/*0) 

5!%*#)01 5$4 .!/## 8F0!&!" %*8/#(44, -*%*7)# %*8/#(4# 5!%*64 0,05 PA* ("*(!"#)$46#0&!#) 4/4 "#(2S#, * 

)*&9# $*0H!% ,*-!.*//*0)* 8,4 A**"3
/0. +*0H!% ,*-!.*//*0)* 8/41#) (* .F0)$!)' !)&*6&4 (*0!0* 4 5$#%#/2(!# 

!0)*)!6(!# %*8/#(4#. O0/4 (#!.H!%4"!, '0)*(!84)# &/*5*(, !.$*)(F7 &/*5*( 4 K4/2)$ (* !)8#$0)44 %/1 

,*-!.*//*0)*. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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*** :0/!841 405F)*(41: 

1.  *0!0 $*.!)*#) 5$4 5$#%#/2(!" !0)*)!6(!" %*8/#(44 (.#- ,*-!.*//*0)*). 

2. E-"#$#(! (* $*00)!1(44 1 " !) &!9'H* (*0!0*. 

 

<.I47 84% (*0!0* 0#$44 PDV 
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2.3.3 U*$*&)#$40)46#0&*1 &$48*1 5$!4-8!%4)#/2(!0)4 

 
+40. 2.1 U*$*&)#$40)46#0&*1 &$48*1 5$!4-8!%4)#/2(!0)4 PDV250-GB 

(A'(&)4$(*1 /4(41: '0)*8&* %/1 ,*-!.*//*0)*) 
 

 
+40. 2.2 U*$*&)#$40)46#0&*1 &$48*1 5$!4-8!%4)#/2(!0)4 PDV500-GB 

(A'(&)4$(*1 /4(41: '0)*8&* %/1 ,*-!.*//*0)*) 
 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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2.3.4 X/!&-0H#"* 040)#"F 

 
 

+40. 2.3 X/!&-0H#"* 040)#"F 
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3. !5;.26E/. 
 

+*.!64# H*$*&)#$40)4&4 (*0!0* -*8401) !) '0/!847 8 "#0)# '0)*(!8&4, (*5$4"#$, $*-"#$* 4 %/4(F 

85'0&(!,! 4 8F5'0&(!,! 5*)$'.&!8 (*0!0*. 3F.4$*7)# 5*)$'.&4 4 '5/!)(#(41, 5!%H!%1I4# %/1 &!(&$#)(FH 

'0/!847 G&05/'*)*J44. 

 

3.1 P#0)! '0)*(!8&4 

 

1. B)! (*0!0 5$#%(*-(*6#( %/1 '0)*(!8&4 8(')$4 5!"#I#(41. =/1 '0)*(!8&4 (*0!0*, 8F.#$4)# "#0)!, 

0!!)8#)0)8'LI## 0/#%'LI4" '0/!841" !&$'9*LI#7 0$#%F. ;$!"# )!,!, %!/9(! .F)2 %!0)*)!6(! 08!.!%(!,! 

5$!0)$*(0)8* %/1 '%!.(!7 '0)*(!8&4 4 $*-.!$&4 0 J#/2L )#H!.0/'948*(41. 

 

P#0)! G&05/'*)*J44: )!/2&! 8(')$4 5!"#I#(41 

?#"5#$*)'$* !&$'9*LI#,! 8!-%'H*: !) +5°C %! 30°C 

<)(. 8/*9(!0)2: 80% 4/4 "#(2S# 

3F0!)* (*% '$!8(#" "!$1: "*&0. 2000 " 

R*,$1-(#(4#: 0)#5#(2 -*,$1-(#(41 2 

 

 # '0)*(*8/48*7)# (*0!0 8 "#0)#, (# -*I4I#((!" !) 5!5*%*(41 %!9%1, 0(#,*, 5F/4, ,%# )#"5#$*)'$* 

8!-%'H* "!9#) 5!(49*)201 (49# 5°C. 

 

#&'# #HA#! 

:0)*(!84)# (*0!0 8 "#0)#, ,%# )#"5#$*)'$* !&$'9*LI#,! 8!-%'H* (# 

5$#8FS*#) 30°C. ?$#.'#)01 !0!.!# 8(4"*(4# 5$4 G&05/'*)*J44 (*0!0* 8 

-*&$F)!" 5!"#I#(44. 

 

#&'# #HA#! 

<.#05#62)# 8!-"!9(!0)2 8#()4/1J44 0 !.!4H )!$J!8 &!$5'0* (*0!0*. 

:0)*(!84)# (*0!0 (* $*00)!1(44 (# "#(## 100 "" !) 0)*J4!(*$(!7 &!(0)$'&J44. 

A$4 (#%!0)*)!6(!" 5$4)!&# !H/*9%*LI#,! 8!-%'H*, )#"5#$*)'$* (*0!0* .'%#) 

5!8FS*)201 4 8!-(4&(') (#5!/*%&4, (*5$4"#$ &!()*&) !%(!,! $!)!$* 0 %$',4". 

 

#&'# #HA#! 

X'%2)# !0)!$!9(F, 6)!.F (*0!0 (# !5$!&4('/01 5$4 )!/6&# 4/4 )1,# 

0.!&', 5!0&!/2&' S4$4(* (*0!0* "#(2S# #,! 8F0!)F. 

 

#&'# #HA#! 

 # 0)*(!84)#02 (* (*0!0 4 (# &/*%4)# (* (#,! 5$#%"#)F. 

2. A$40!#%4(4)# 5 $#-4(!8FH !5!$ & !0(!8*(4L (*0!0*. V)!.F !.#05#64)2 '0)!7648!# 5!/!9#(4# (*0!0*, 

'0)*(*8/48*7)# #,! (* 5/!0&'L $!8('L 5!8#$H(!0)2. 

$281.28<! 

A$40!#%4(4)# 5 $#-4(!8FH !5!$ & (*0!0' %/1 #,! (*%#9(!7 '0)*(!8&4.  #'0)!7648!# 5!/!9#(4# (*0!0* "!9#) 

5$48#0)4 & '04/#(4L 84.$*J44 4 S'"*. 

 

=/1 K4&0*J44 (*0!0* 5! "#0)' 405!/2-'7)# &$#5/#(41. (5!0)*8/1L)01 5! -*&*-') 

 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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 49# 5$48#%#(F %*((F# ! $*05$#%#/#(44 "*00F 4 &$#5/#(41H. 

 

$<56E.? 2.D@0>/. 2. /.JF0M 696@0 (A) 
B6F<:N 

B.55. 

(/D) &9<@<F8 $ O<2;@< &>.F8 

PDV250 15 &, 30,4 29,4 28,4 

PDV500 20 &, 37,3 39,2 41,2 

 

 

 

 

 
;$#5/#(4# (PDV250). P*)#$4*/: ',/#$!%(*1 0)*/2. 

 

 

;$#5/#(4# (PDV500). P*)#$4*/: ',/#$!%(*1 0)*/2. 
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3.2 ?$'.!5$!8!% 

 

3.2.1 35'0&(!7 4 8F5'0&(!7 )$'.!5$!8!%F 

A$40!#%4(4)# 85'0&(!7 4 8F5'0&(!7 )$'.!5$!8!%F & 85'0&(!"' 4 8F5'0&(!"' K/*(J*" (*0!0* 

0!!)8#)0)8#((!. 

P#9%' 8$*I*LI4"401 $!)!$*"4 8 (*0!0# 5!%%#$948*#)01 !6#(2 "*/#(2&47 -*-!$. >/#%!8*)#/2(!, 

5!5*%*(4# 5!0)!$!((4H 5$#%"#)!8 8(')$2 (*0!0* 8F8#%#) #,! 4- 0)$!1. A!G)!"' !.1-*)#/2(! 5$4(4"*7)# 8! 

8(4"*(4# 0/#%'LI4# 5$#%!0)#$#9#(41 5$4 5$40!#%4(#(44 )$'.!5$!8!%!8. 

*) :%*/4)# 80# 5!0)!$!((4# 8#I#0)8* 0 8(')$#((#7 5!8#$H(!0)4 )$'.!5$!8!%*. 

.) A#$#% 5$40!#%4(#(4#" '.#%4)#02, 6)! 5!8#$H(!0)4 K/*(J#8 (# 5!8$#9%#(F 4 640)F#, (* (4H 

!)0')0)8'#) 5F/2 4 $9*864(*. E05!/2-'7)# 5!%H!%1I4# 0$#%0)8* %/1 5$#%!)8$*I#(41 5!5*%*(41 

5!.!6(FH 5$!%'&)!8 $#*&J44, !0*9%*LI4H01 (* 8(')$#((#7 5!8#$H(!0)4 )$'.!5$!8!%*, 4 

K$*,"#()!8 5!%/!9#&. =/1 G)!7 J#/4 "!9(! '0)*(!84)2 K4/2)$. 

8) >8!4" 0!.0)8#((F" 8#0!" (#-*&$#5/#((F# )$'.!5$!8!%F, 5$40!#%4(#((F# & (*0!0', "!,') 

8F-8*)2 0"#I#(4# K/*(J#8FH 0!#%4(#(47 4 5!18/#(4# )#64. A!G)!"' )$'.!5$!8!%F (#!.H!%4"! 

(*%/#9*I4" !.$*-!" -*&$#54)2 4 5$4 G)!" (# 5$4/*,*)2 6$#-"#$(FH '04/47 %/1 8F$*8(48*(41 

5!8#$H(!0)#7 K/*(J#8. =/1 '"#(2S#(41 5#$#%*64 84.$*J44 $#&!"#(%'#)01 5$40!#%4(1)2 )$'.F 

6#$#- 04/2K!(F & 85'0&(!"' 4 8F5'0&(!"' K/*(J*" (*0!0*. =/4(* 04/2K!(* 0! 0)!$!(F 85'0&* 

0'I#0)8#((! -*8404) !) '$!8(1 0!-%*8*#"!,! 8*&''"*. <.1-*)#/2(! 5$40!#%4(17)# )*&, 6)!.F (# 

0!-%*8*/*02 6$#-"#$(*1 "#H*(46#0&*1 (*,$'-&* (* 04/2K!(. 

,) A!%.#$4)# )*&!7 04/2K!( %/1 5$40!#%4(#(41 & 8FH!%' (*0!0*, 6)!.F %*8/#(4# (* 8FH!%# .F/! 

(# (49# *)"!0K#$(!,!. 

 

( C%!( CH%CA-C! 

<.1-*)#/2(! 5$!8#$2)# ,#$"#)46(!0)2 (*0!0* 5!0/# #,! '0)*(!8&4. 

(>!-%*7)# 4-.F)!6(!# %*8/#(4# 0,05 PA* 4/4 "#(2S# %/1 5!40&* )#64 

!5$#00!8&!7.) 

 

( C%!( CH%CA-C! 

;!$5'0 (*0!0*, 85'0&(!7 4 8F5'0&(!7 )$'.!5$!8!%F 04/2(! (*,$#8*L)01 

8! 8$#"1 $*.!)F (*0!0*, 4 (#5$!%!/94)#/2(!# 8$#"1 !0)*L)01 ,!$164"4 5!0/# 

#,! !)&/L6#(41. <.1-*)#/2(! 5$4"4)# "#$F, 5$#%!)8$*I*LI4# 8!-"!9(!0)2 

&!()*&)* 5#$0!(*/* 4/4 8!05/*"#(1LI4H01 8#I#0)8 0 (*0!0!" 4 8F5'0&(F" 

)$'.!5$!8!%!".  # 0(4"*7)# &!9'H (*0!0* 8! 8$#"1 $*.!)F! 

 

( C%!( CH%CA-C! 

3F5'0&(*1 )$'.* 4- 5!/484(4/H/!$4%* 0!-%*#) S'". 

 

3.2.2 ?$'.!5$!8!% %/1 ,*-!.*//*0)* 
O0/4 ,*-!.*//*0) 5!%*#)01 5!% 8F0!&4" %*8/#(4#", 5$40!#%4(4)# )$'.!5$!8!% 5!%*64 ,*-!.*//*0)* & 

!)8#$0)4L 0 $#-2.!7 Rc1/8. :0)*(!84)# %*8/#(4# 5!%*64 ,*-!.*/*0)* 0,05 PA* ("*(!"#)$46#0&!#) 4/4 

"#(2S#, * )*&9# $*0H!% ,*-!.*//*0)* 8,4 A**"3
/0. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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3.3 B/#&)$46#0&4# 5!%&/L6#(41 
 

 

#(+&A#! 

A#$#% 8F5!/(#(4#" $*.!), 081-*((FH 0 G/#&)$46#0&4" 5!%&/L6#(4#" 4 

5$!8!%&!7, !)&/L64)# 40)!6(4& 54)*(41 (*0!0* 4 5$4"4)# "#$F, 

5$#%!)8$*I*LI4# #,! 0/'6*7(!# 8&/L6#(4# 8! 8$#"1 8F5!/(#(41 $*.!). ;$!"# 

)!,!, 0(4"4)# G/#&)$46#0&47 0!#%4(4)#/2 54)*(41 4 $*-!"&(4)# )'"./#$ -*I4)F 

J#54 (* 8$#"1 8F5!/(#(41 $*.!). 

 

( C%!( CH%CA-C! 

+*.!)F 5! G/#&)$46#0&!"' 5!%&/L6#(4L 4 5$!8!%&# %!/9#( 8F5!/(1)2 

)!/2&! &8*/4K4J4$!8*((F7 G/#&)$!)#H(4&. 

 

( C%!( CH%CA-C! 

:0)$!70)8! -*I4)(!,! !)&/L6#(41 (4/4 *8)!"*)46#0&47 8F&/L6*)#/2) (# 

'0)*(!8/#(F 8 "!%'/# (*0!0*. :0)*(!84)# :R< (4/4 *8)!"*)46#0&47 

8F&/L6*)#/2) 8 0!!)8#)0)844 0 %#70)8'LI4"4 "#0)(F"4 5$*84/*"4 4 (!$"*"4. 

 

( C%!( CH%CA-C! 

 # 5$!8!%4)# 405F)*(4# G/#&)$46#0&!7 5$!6(!0)4. 3 5$!)48(!" 0/'6*# 

8!-"!9(! 5!8$#9%#(4# 6'80)84)#/2(FH '0)$!70)8. 

 

#&'# #HA#! 

 # 5!%*8*7)# 54)*(4# !) ./!&* 54)*(41 (*0!0* (4 (* &*&!# %$',!# 

!.!$'%!8*(4#, 5!0&!/2&' G)! 5$48#%#) & (#5$*84/2(!7 $*.!)# ./!&!8 '5$*8/#(41 

4 0*"!,! (*0!0*. 

 
3.3.1 A!%&/L6#(4# 40)!6(4&* 54)*(41 

 

( C%!( CH%CA-C! 

 *0!0 %!/9#( .F)2 5!%&/L6#( & 40)!6(4&' 54)*(41 6#$#- 5!%H!%1I47 

*8)!"*)46#0&47 8F&/L6*)#/2 (8!-"!9(!0)2 ./!&4$!8&4/8F8#S48*(41 

5$#%'5$#9%*LI#,! -(*&*). 

 

( C%!( CH%CA-C! 

<.1-*)#/2(! 5!%0!#%4(4)# 5$!8!% -*-#"/#(41. 

 

#&'# #HA#! 

E05!/2-'7)# 5$!8!%* 4- (*%/#9*I#,! "*)#$4*/* 4 5$*84/2(!,! &*/4.$*, 

5!%H!%1I4# '0/!841" G&05/'*)*J44 8 0!!)8#)0)844 0 (!"4(*/2(!7 5!)$#./1#"!7 

"!I(!0)2L (*0!0* 4 )#"5#$*)'$!7 !&$'9*LI#,! #,! 8!-%'H*. 

3*&''"(F7 (*0!0 (#!.H!%4"! -*-#"/4)2 6#$#- 5!%H!%1I'L S4(' -*-#"/#(41. E05!/2-'7)# &*.#/2 

54)*(41 0 -*-#"/1LI4" 5$!8!%!". A!%0!#%4(17)# &*.#/2 54)*(41 & -*-#"/#((!7 0#)#8!7 $!-#)&#. 

 

( C%!( CH%CA-C! 

 # 405!/2-'7)# 5#$#H!%(4& 0 &*.#/#" 54)*(41. 

( C%!( CH%CA-C! 

 

R*-#"/#(4# (*0!0* !0'I#0)8/1#)01 5')#" 5!%0!#%4(#(41 &*.#/1 

&8*/4K4J4$!8*((F" G/#&)$!)#H(4&!". ;8*/4K4J4$!8*((F7 G/#&)$!)#H(4& 

%!/9#( 0*"!0)!1)#/2(! 8F5!/(4)2 0!#%4(#(4# 0 -#"/#7. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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A$40!#%4(4)# G/#&)$46#0&47 0!#%4(4)#/2 %/1 !0(!8(!,! 40)!6(4&* 54)*(41 (1 K*-*, 100-230 3 ±10%, 

50/60 TJ). 

E05!/2-'7)# &*.#/2 54)*(41, '&*-*((F7 8 )*./4J# 3.2. 

A#$#(*5$19#(4# 5#$#H!%(!,! 5$!J#00* 40)!6(4&* 54)*(41: &*)#,!$41 '0)*(!8&4 2, IEC 60364-4-443 

 

?*./4J* 3.1. >5#J4K4&*J41 $!-#)&4 

P!%#/2 (*0!0* PDV250-GB PDV500-GB 

?45 $!-#)&4 CM-11 

E-,!)!84)#/2 $!-#)&4 &!$5!$*J41 HIRAKAWA HEWTECH 

?45 84/&4 (&/*00 100 3) VM0291 

?45 84/&4 (&/*00 200 3) VM0303B 

A!)$#./1#"*1 "!I(!0)2 3@ 450 660 

 

 

?*./4J* 3.2. +#&!"#(%'#"F7 &*.#/2 54)*(41 
 

+#,4!( 
 *5$19#(4# ?45 E-,!)!84)#/2 ?#H(46#0&4# H*$*&)#$40)4&4

A$4,!%(F7 

5$!8!% 

Z5!(41 
>[@ 100-125 3 

NR VM602-VM0291 3M 

.#- 084(J* 
13 @, 125 3 5#$#"#((F7 )!&, 

3 " 
AWG#16 

Z5!(41 
>[@ NR VM0301 3M 

.#- 084(J* 

&!$5!$*J41 
HIRAKAWA 

HEWTECH 

250 3 5#$#"#((F7 )!&, 3 " 

B/. 0!#%4(4)#/2 %/1 
54)*LI#7 $!-#)&4: 

200-230 3 
O> 

.#- 84/&4 

AWG#18 

 

 

=/4(*: L 

; 54)*LI#7 

$!-#)&# 

 

; (*0!0' 

;*.#/2(*1 
$!-#)&* 

;*.#/2(*1 
84/&* 

+40. 3.1. B0&4- &*.#/1 54)*(41 (NR VM602-VM0291 3M .#- 084(J*) 
 

O0/4 5!)$#.!8*/01 &*.#/2 54)*(41 !.$*I*7)#02 8 &!"5*(4L EBARA 4/4 & "#0)(!"' )!$,!8!"' 

5!0$#%(4&'. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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3.3.2 +*-8!%&* 04,(*/2(FH J#5#7 '5$*8/#(41 

A!%0!#%4(4)# 5$!8!%* & G/#&)$46#0&!"' 0!#%4(4)#/L %/1 04,(*/!8 '5$*8/#(41, 6)!.F !.#05#64)2 

8!-"!9(!0)2 %40)*(J4!((!,! '5$*8/#(41 4 &!()$!/1.  *-(*6#(4# 8F8!%!8 !540*(! 8 )*./4J*H 3.3 4 3.4, * 

)*&9# (* $40. 3.2. 

 

 

+*-"#$ K4&04$'LI#,! 84()*: #4-40UNC 

+40. 3.2. 15-&!()*&)(*1 "4(4*)L$(*1 
$!-#)&* )45* D (84% 0! 0)!$!(F 

5!%0!#%4(#(41) 

A!&$F)4# &!()*&)(!7 5!8#$H(!0)4: -!/!)! 

 

?*./4J* 3.3.  *-(*6#(4# &!()*&)!8 G/#&)$46#0&!,! 0!#%4(4)#/1 %/1 04,(*/!8 '5$*8/#(41 
 !"#$ 

&!()*&)* 
 *-8*(4# 04,(*/* 33<=-

3M3<= 

?45 04,(*/* 

1 A:>;  @><>@ (+) 3U<= <Q +*.!)*: R@P; :?, 6#$#%!8*(4# 
5!/1$(!0)4 

2 >X+<> (+) 3U<= <Q >.$!0: R@P; :?, 6#$#%!8*(4# 
5!/1$(!0)4 

3 ><>?<Z EO A:>;@/ 

<>?@ <3@  @><>@ (+) 

3MU<= <Q +*.!)*: R@P; :?, 6#$#%!8*(4# 
5!/1$(!0)4 

4 R@+ORO+3E+<3@  (+) 3MU<= <Q  

5 ><>?<Z EO 

A+O=:A+OW=O EZ (+) 

3MU<= <Q A+O=:A+OW=O EO: +@R<P; :?, 

6#$#%!8*(4# 5!/1$(!0)4 

6 ><>?<Z EO ?+O3<TE (+) 3MU<= <Q ?+O3<T@: +@R<P; :?, 6#$#%!8*(4# 
5!/1$(!0)4 

7 ><>?<Z EO 

=E>?@ DE<  <Q >3ZRE (+) 

3MU<= <Q =E>?@ DE<  @Z >3ZR\: R@P; :?

8 —   

9 A:>;  @><>@ (-)   

10 >X+<> (-)   

11 ><>?<Z EO 

A:>;@/<>?@ <3@  @><>@ (-)

  

12 R@+ORO+3E+<3@  (-)   

13 ><>?<Z EO 

A+O=:A+OW=O EZ (-) 

  

14 ><>?<Z EO ?+O3<TE (-)   

15 ><>?<Z EO 

=E>?@ DE<  <Q >3ZRE (-) 

  

 

 

 

=/1 0.$!0*, 5'0&*/!0)*(!8* (*0!0* )$#.'#)01 (#5$#$F8(F7 04,(*/ %/4)#/2(!0)2L .!/## 300 "0. 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
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?*./4J* 3.3. >4,(*/2(F# 8F8!%F 
3
H!
% 

 

3
F
H!
% 

 

$281.28<! 

 # 5!%0!#%4(17)# 5$!8!%* & 08!.!%(F" 8F8!%*". 

 

$281.28<! 

A!%*7)# (*5$19#(4# 5 3 5!0)!1((!,! )!&* %/1 8H!%(FH 04,(*/!8 (* 0)!$!(# (*0!0*.  # 5!%*8*7)# 

G)! (*5$19#(4# (* 0)!$!(# !.!$'%!8*(41. 3FH!%(F# 04,(*/F K!$"4$'L)01 8FH!%!" 0 !)&$F)F" 

&!//#&)!$!". E05!/2-'7)# G)!) 8FH!% (* 0)!$!(# !.!$'%!8*(41, 5$4"#(11 40)!6(4& 54)*(41 0 

(*5$19#(4#" 8 %4*5*-!(# 4-27 3 5!0)!1((!,! )!&*. 

 

$281.28<! 

A$4 5!%&/L6#(44 80#H 04,(*/2(FH J#5#7 (#!.H!%4"! 0!./L%*)2 5!/1$(!0)2 (04,(*//!.I47). 

 

$281.28<! 

O0/4 8FH!%(F# 04,(*/F 405!/2-'L)01 %/1 54)*(41 4(%'&)48(!7 (*,$'-&4, (*5$4"#$ $#/#, 

!.1-*)#/2(! '0)*(!84)# 8 J#52 %4!% (&/*00* 100 3, 1 @) %/1 5!,/!I#(41 5$!)48!G/#&)$!%849'I#7 

04/F 4---* 4"5'/20(FH )!&!8. 
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4. (.2<:N 09@.E:<28? 
 

4.1 <.I47 84% 5*(#/4 '5$*8/#(41 

 
+40. 4.1. <$,*(F '5$*8/#(41 (&!()$!//#$) (* 5#$#%(#7 5*(#/4 

 

A:>; (START) =/1 8&/L6#(41 (*0!0* 

>?<A (STOP) =/1 !0)*(!8&4 (*0!0* 

 =/1 4-"#(#(41 5!&*-*(41 (* W; G&$*(# 

>X+<> (RESET) =/1 0.$!0* 04,(*/!8 5$#%'5$#9%#(41 4/4 )$#8!,4 

[;
 
<
A
;
E

] 

33<= (ENTER) =/1 -*%*(41 -(*6#(41 5*$*"#)$* (*0!0* 

 

+@X<?@ (RUN)  *0!0 $*.!)*#) (-#/#(F7) 

[>
E
=

] 

A+O=:A+OW=O EO 

(WARNING) 

>4,(*/ 5$#%'5$#9%#(41 (!$*(9#8F7) 

?+O3<T@ (ALARM) >4,(*/ )$#8!,4 (&$*0(F7) 

 

=/1 4(%4&*J44 8$#"#(4 $*.!)F, %*((FH (*0!0* 4 0!0)!1(47 

5$#%'5$#9%#(41 4 )$#8!,4 
[W; B;+@ ]  
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4.2 E(%4&*J41 (* W; G&$*(# 
 

 * W; G&$*(# &!()$!//#$* !)!.$*9*L)01 8$#"1 $*.!)F, %*((F# (*0!0* 4 0!0)!1(41 5$#%'5$#9%#(41 

4/4 )$#8!,4. A!%$!.(F# 08#%#(41 !. !)!.$*9#(44 (* G&$*(# 5$48#%#(F 8 )*./4J# 4.1. 

?*./4J* 4.1. E(%4&*J41 (* W; G&$*(# 
 

 !"#$ E(%4&*J41 

1 <.I## 8$#"1 $*.!)F 

2 5$#%'5$#9%#(4# 4/4 )$#8!,* 

3 +#94" '5$*8/#(41 

4 +#94" 5!%08#)&4 W; G&$*(* 

5 P!%#/2 (*0!0* 

 

 

1. <.I## 8$#"1 $*.!)F – G)! 0'""*$(!# &!/46#0)8! 6*0!8, (*$*.!)*((FH 5!0/# 5!0)*8&4 (*0!0* 0 -*8!%*-

4-,!)!84)#/1. 

2. 3 0/'6*# 5!%*64 04,(*/* 5$#%'5$#9%#(41 4/4 )$#8!,4, 4(%4&*J41 W; G&$*(* 0$*-' "#(1#)01 (* 

!)!.$*9#(4# WARNING/ALARM (5$#%'5$#9%#(4#/)$#8!,*). 

3. =!0)'5(F %8* $#94"* '5$*8/#(41: LOCAL (/!&*/2(!# '5$*8/#(4#) 4 REMOTE (%40)*(J4!((!# 

'5$*8/#(4#). 

4. =!0)'5(F %8* $#94"* 5!%08#)&4 W; G&$*(*: AUTO (*8)!"*)46#0&*1) 4 CONST (5!0)!1((*1). 

3 $#94"# AUTO 5!%08#)&* G&$*(* 8F&/L64)01 *8)!"*)46#0&4. A$4 5!%*6# 04,(*/* 5$#%'5$#9%#(41 4/4 

)$#8!,4 8&/L6*#)01 5!%08#)&*. 

5. P!%#/2 (*0!0* -*%*(* (* -*8!%#-4-,!)!84)#/# 5#$#% !)5$*8&!7 (*0!0*. 
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(05/ 2.565. 

 *9"4)# &(!5&' START 4 '%#$948*7)# 8 (*9*)!" 5!/!9#(44 1 0. 

 

#;6=@.J<28< 58D2.:6E 9@<F09@<JF<28? 8 ;@<E6D8 (ALARM/WARNING) 

3 0/'6*# 5!%*64 04,(*/* 5$#%'5$#9%#(41 4/4 )$#8!,4, 4(%4&*J41 W; G&$*(* 0$*-' "#(1#)01 (* !)!.$*9#(4# 

WARNING/ALARM (5$#%'5$#9%#(4#/)$#8!,*). 

 

 <J81 96F5E<;/8 H" G/@.2.: @<J81 AUTO 

3 $#94"# AUTO 5!%08#)&* G&$*(* 8F&/L64)01 *8)!"*)46#0&4. 

A$4 5!%*6# 04,(*/* 5$#%'5$#9%#(41 4/4 )$#8!,4 8&/L6*#)01 5!%08#)&*. 

V)!.F 8&/L64)2 5!%08#)&', (*9"4)# /L.'L &(!5&' &$!"# START/STOP. (/!&*/2(F7 $#94") 
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?*./4J* 4.2. >540!& )$#8!, 

 !"#$ W; G&$*( <540*(4# >!0)!1(4# (*0!0* 
:0/!84# 

8!00)*(!8/#(41 
$*.!)!05!0!.(!0)4 

A$4"#-
6*(4# 

1 MP IPM >$*.!)*/! IPM 

!0(!8(!,! (*0!0* 
<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

2 BP IPM >$*.!)*/! IPM 

.'0)#$(!,! (*0!0* 
<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

3 MP OVCUR A#$#,$'-&* 
!0(!8(!,! (*0!0* 5! 

)!&' 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

4 BP OVCUR A#$#,$'-&* 
.'0)#$(!,! (*0!0* 
5! )!&' 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

5 MP STEP +*004(H$!(4-*J41 
!0(!8(!,! (*0!0* 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

>.$!0 0!0)!1(41 
)$#8!,4 

 

6 BP STEP +*004(H$!(4-*J41 
.'0)#$(!,! (*0!0* 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

>.$!0 0!0)!1(41 
)$#8!,4 

 

7 MP OLD A#$#,$'-&* 
!0(!8(!,! (*0!0* 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

8 BP OLD A#$#,$'-&* 
.'0)#$(!,! (*0!0* 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

9 MP THRML A#$#,$#8 !0(!8(!,! 

(*0!0* 
<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

10 BP THRML A#$#,$#8 .'0)#$(!,! 

(*0!0* 
<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

11 OV VOLT A#$#(*5$19#(4# (* 
5$48!%# 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

12 PWR FAIL E06#-(!8#(4# 
(*5$19#(41 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
 

13 COM ALM <S4.&* 8(')$#((#7 

081-4 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

P#$F 5! '0)$*(#(4L 4 

0.$!0 
(*1) 

14 EEPROM 

ERROR 

<S4.&* B>AAR: 

5$4 5#$#8!%# 
)'"./#$* -*I4)F 8 
5!/!9#(4# ON 

(3;C.) 

<S4.&* !)!.$*9#(41 (* W; 

G&$*(# 
<640)4)2 5*"1)2 4 

8!00)*(!84)2 
-*8!%0&4# (*0)$!7&4 

A$4 

5#$#8!%# 
)'"./#$* 
-*I4)F 

J#54 8 
5!/!9#(4# 
ON (3;C.)

15 DRV WDT <S4.&* 
0*"!&!()$!/1 
(5$48!%) 

<0)*(!8/#(F 

!0(!8(!7/.'0)#$(F7 (*0!0F 

3(!82 5#$#8#0)4 

)'"./#$ -*I4)F J#54 8 
5!/!9#(4# ON (3;C.) 

 

 

 

(*1) A$4 8!-(4&(!8#(44 04,(*/* COM ALM, 5$48!% (*0!0* *8)!"*)46#0&4 (*64(*#) $*.!)*)2 8H!/!0)'L. 
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?*./4J* 4.3. >540!& 5$#%'5$#9%#(47 

 

 !"#$ W; G&$*( <540*(4# >!0)!1(4# (*0!0* 
:0/!84# 8!00)*(!8/#(41 
$*.!)!05!0!.(!0)4 

A$4"#-
6*(4# 

1 PFC FAIL <S4.&* &!()$!//#$* 
5!0/#%!8*)#/2(!0)4 

&!"*(% (PFC) 

 @><> 

+@X<?@O? 

3!00)*(!84)2 
$*.!)!05!0!.(!0)2 PFC 

 

2 FAN ERR <)&*- !H/*9%*LI#,! 

8#()4/1)!$* 
 @><> 

+@X<?@O? 

3!00)*(!84)2 
$*.!)!05!0!.(!0)2 
8#()4/1)!$* 

 

3 EEP WAR <S4.&* B>AAR:  @><> 

+@X<?@O? 

3(!82 5#$#8#0)4 )'"./#$ 

-*I4)F J#54 8 5!/!9#(4# ON 

(3;C.) 

(*2) 

 

 

(*2) A$4 8!-(4&(!8#(44 04,(*/* EEP WAR, (*$*.!)*((!# 8$#"1 (# 0!H$*(1#)01 8 B>AAR:. 

 *0!0 (# -*5'0)4)01, #0/4 5#$#% 5'0&!" 5!%*( 04,(*/ 5$#%'5$#9%#(41. 
 

 

5. )/59:0.;.O8? 
 

5.1 A#$#% 5'0&!" 

 

1. A!%*7)# 54)*(4# (* (*0!0. 
( C%!( CH%CA-C! 

 *0!0 %!/9#( .F)2 5!%&/L6#( & 40)!6(4&' 54)*(41 6#$#- 5!%H!%1I47 

*8)!"*)46#0&47 8F&/L6*)#/2. (8!-"!9(!0)2 ./!&4$!8&4/8F8#S48*(41 

5$#%'5$#9%*LI#,! -(*&*) 

 

 

( C%!( CH%CA-C! 

:0)$!70)8! -*I4)(!,! !)&/L6#(41 (4/4 *8)!"*)46#0&47 8F&/L6*)#/2) (# 

'0)*(!8/#(F 8 "!%'/# (*0!0*. :0)*(!84)# :R< (4/4 *8)!"*)46#0&47 8F&/L6*)#/2) 

8 0!!)8#)0)844 0 %#70)8'LI4"4 "#0)(F"4 5$*84/*"4 4 (!$"*"4. 

2. A!0/# 5#$#8!%* )'"./#$* -*I4)F J#54 8 5!/!9#(4# ON (3;C.), 80# >E= -*,!$*L)01 !%(!8$#"#((! (* 

&!$!)&!# 8$#"1, 4 8&/L6*#)01 5!%08#)&* W; G&$*(*. ?'"./#$ -*I4)F J#54 5$#%0)*8/1#) 0!.!7 &'/40(F7 

5#$#&/L6*)#/2. 

$281.28<! 

 *0!0 (# -*5'0&*#)01 5!&* (# 5$!,$#L)01 4-"#$4)#/2(F# 5$4.!$F 5!0/# 5#$#8!%* )'"./#$* -*I4)F 

J#54 8 5!/!9#(4# ON (3;C.). 

3. 3 0/'6*# !)!.$*9#(41 04,(*/!8 5$#%'5$#9%#(41 4/4 )$#8!,4 (* W; G&$*(# 4 08#6#(44 0!!)8#)0)8'LI#,! 

>E= &!()$!//#$*, * )*&9# 5$4 5!18/#(44 5$4-(*&!8 !)&/!(#(41 !) (!$"*/2(!7 $*.!)F, !)/46*LI4H01 !) 

!)!.$*9*#"FH (* W; G&$*(# &!()$!//#$*, 8F5!/(4)# %#70)84# 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 

«:0)$*(#(4# (#5!/*%!&». =*9# 5!0/# '0)$*(#(41 5$464(F 5!18/#(41 5$#%'5$#9%#(41 4/4 )$#8!,4, 

0!!)8#)0)8'LI## 0!!.I#(4# !)!.$*9*#)01 (* W; G&$*(#, 5!&* (# 5!0)'54) &!"*(%* 0.$!0* (RESET).  *9"4)# 

&(!5&' RESET 4/4 5!%*7)# 8(#S(47 04,(*/ RESET 6#$#- G/#&)$46#0&47 0!#%4(4)#/2 %/1 04,(*/!8 

'5$*8/#(41. 

4. O0/4 8 8F5'0&(!" )$'.!5$!8!%# (*0!0* '0)*(!8/#( &/*5*(, !)&$!7)# G)!) &/*5*( 5#$#% 5'0&!" (*0!0*. 
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#&'# #HA#! 

3 0/'6*# G&05/'*)*J44 (*0!0* 5$4 -*&$F)!" &/*5*(# 8 8F5'0&(!" 

)$'.!5$!8!%# 8!-(4&(#) *8*$47(*1 04)'*J41 4---* '8#/46#(41 %*8/#(41 8 G)!" 

)$'.!5$!8!%#. 

 

5.2 A'0& 4 !0)*(!8 
 

3 /L.!7 "!"#() "!9(! -*%*)2 /!&*/2(F7 4/4 %40)*(J4!((F7 $#94" '5$*8/#(41.  A!0/# !0)*(!8&4 

(*0!0*, 8F.#$4)# $#94" 8 -*8404"!0)4 !) '0/!847 G&05/'*)*J44. (>". 5. 4.2) 

*) A'0&; 

 *9"4)# &(!5&' START (A'0&) (* &!()$!//#$# 4 '%#$948*7)# (*9*)!7 .!/## 1 0 4/4 5!%*7)# 8(#S(47 

04,(*/ 5'0&* (*0!0* 6#$#- G/#&)$46#0&47 0!#%4(4)#/2 %/1 04,(*/!8 '5$*8/#(41. 

3&/L6*)01 (*0!0 4 !H/*9%*LI47 8#()4/1)!$, * (* &!()$!//#$# -*,!$4)01 >E= RUN (+*.!)*). 3! 8$#"1 

$*.!)F (*0!0*, 06#)64& !)064)F8*#) (*$*.!)*((!# 8$#"1. 

$A-B+A-C! 

 *0!0 (# -*5'0)4)01, #0/4 5!%*( 04,(*/ 5$#%'5$#9%#(41 4/4/4 )$#8!,4. 

.) <0)*(!8; 

 *9"4)# &(!5&' STOP (>)!5) (* &!()$!//#$# 4/4 !)&/L64)# 5!%*6' 8(#S(#,! 04,(*/* 5'0&* (*0!0* 

6#$#- G/#&)$46#0&47 0!#%4(4)#/2 %/1 04,(*/!8 '5$*8/#(41. A$!4-!7%#) !0)*(!8&* $*.!)F (*0!0*. >E= RUN 

(+*.!)*) 5!,*0(#), * 06#)64& 5$#&$*)4) !)06#) 8$#"#(4 $*.!)F. <H/*9%*LI47 8#()4/1)!$ *8)!"*)46#0&4 

!)&/L64)01 6#$#- 15 "4(') 5!0/# !0)*(!8&4 $*.!)F (*0!0*. 

 

( C%!( CH%CA-C! 

 *0!0 4 8F5'0&(*1 )$'.* 04/2(! (*,$#8*L)01 8! 8$#"1 $*.!)F, 4 

(#5$!%!/94)#/2(!# 8$#"1 !0)*L)01 ,!$164"4 5!0/# !)&/L6#(41 (*0!0*.  # 

&*0*7)#02 G)!7 )$'.F 4 5$4"4)# "#$F, 5$#%!)8$*I*LI4# 8!-"!9(!0)2 &!()*&)* 

8!05/*"#(1LI4H01 8#I#0)8 0 G)!7 )$'.!7.  # 0(4"*7)# &!9'H 8! 8$#"1 $*.!)F! 

 

#&'# #HA#! 

 *0!0 (#5$!%!/94)#/2(!# 8$#"1 !0)*#)01 ,!$164" %*9# 5!0/# !)&/L6#(41. 

 # $*-"F&*7)# )'"./#$ -*I4)F J#54. <H/*9%*LI47 8#()4/1)!$ *8)!"*)46#0&4 

!)&/L64)01 6#$#- 15 "4(') 5!0/# !0)*(!8&4 $*.!)F (*0!0*. 

 

5.3 Y'(&J4!(4$!8*(4# 5$4 &$*)&!8$#"#((!" 5$!8*/# (*5$19#(41 
 

;$*)&!8$#"#((F7 5$!8*/ (*5$19#(41 !-(*6*#) 5!(49#(4# (*5$19#(41 40)!6(4&* 54)*(41 %! -(*6#(41 

85 3 4/4 (49#. +*.!)* (*0!0* (# 5$#$F8*#)01, #0/4 (!$"*/2(!# -(*6#(4# 54)*LI#,! (*5$19#(41 

8!00)*(*8/48*#)01 8 )#6#(4# 1 0. +*.!)* (*0!0* !0)*(*8/48*#)01 4 !)!.$*9*#)01 )$#8!,*, #0/4 54)*LI## 

(*5$19#(4# 5$!8*/48*#)01 (* 5#$4!% .!/## 1 0. ?!,%* (* W; G&$*(# !)!.$*9*#)01 0!!.I#(4# PWR FAIL. 3 

"!"#() &$*)&!8$#"#((!,! 5$!8*/* (*5$19#(41 $!)!$ (*0!0* 8$*I*#)01 5! 4(#$J44, 5!0&!/2&' 406#-/! 

54)*LI## (*5$19#(4#. A! G)!7 5$464(# .F0)$!)* !)&*6&4 "!9#) .F)2 -(*64)#/2(! "#(2S# -(*6#(41, 

'&*-*((!,! 8 05#J4K4&*J44. 
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6. '<76=5:0J8E.28< 8 /62;@6:N 

 

6.1 ?#&'I47 &!()$!/2 

 

+#,'/1$(! 5$!8#$17)# 5!&*-*(41 (* W; G&$*(# &!()$!//#$* 4 %40)*(J4!((F7 8F8!%, 6)!.F 8!8$#"1 

-*"#)4)2 5!18/#(4# 04,(*/* )$#8!,4. 3 0/'6*# 5!18/#(41 04,(*/* 5$#%'5$#9%#(41 4/4 )$#8!,4 

(WARNING/ALARM), 8F5!/(4)# %#70)84# 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 «:0)$*(#(4# (#5!/*%!&». 

 

#(+&A#! 

A#$#% 8F5!/(#(4#" $*.!), 081-*((FH 0 G/#&)$46#0&4" 5!%&/L6#(4#" 4 

5$!8!%&!7, !)&/L64)# 40)!6(4& 54)*(41 (*0!0* 4 5$4"4)# "#$F, 

5$#%!)8$*I*LI4# #,! 0/'6*7(!# 8&/L6#(4# 8! 8$#"1 8F5!/(#(41 $*.!). ;$!"# 

)!,!, 0(4"4)# G/#&)$46#0&47 0!#%4(4)#/2 54)*(41 4 $*-!"&(4)# )'"./#$ -*I4)F 

J#54 (* 8$#"1 8F5!/(#(41 $*.!). 

 

( C%!( CH%CA-C! 

 *0!0 4 8F5'0&(*1 )$'.* 04/2(! (*,$#8*L)01 8! 8$#"1 $*.!)F, 4 

(#5$!%!/94)#/2(!# 8$#"1 !0)*L)01 ,!$164"4 5!0/# !)&/L6#(41 (*0!0*.  # 

&*0*7)#02 G)!7 )$'.F 4 5$4"4)# "#$F, 5$#%!)8$*I*LI4# 8!-"!9(!0)2 &!()*&)* 

8!05/*"#(1LI4H01 8#I#0)8 0 G)!7 )$'.!7.  # 0(4"*7)# &!9'H 8! 8$#"1 $*.!)F! 

=*9# 5!0/# '0)$*(#(41 5$464(F 5!18/#(41 04,(*/* 5$#%'5$#9%#(41 4/4 )$#8!,4 

(WARNING/ALARM), 0!!)8#)0)8'LI## 0!!.I#(4# !)!.$*9*#)01 (* W; G&$*(#, 5!&* (# 5!0)'54) &!"*(%* 

0.$!0* (RESET). A!0/# 5$4(1)41 "#$ %/1 '0)$*(#(41 5$464(F 5!18/#(41 5$#%'5$#9%*LI#,! 04,(*/*, 

(*9"4)# &(!5&' RESET (* &!()$!//#$# 4/4 5!%*7)# 8(#S(47 04,(*/ RESET 6#$#- G/#&)$46#0&47 0!#%4(4)#/2 

%/1 04,(*/!8 '5$*8/#(41, 6)!.F 0.$!04)2 0!0)!1(4# WARNING. 

 

#&'# #HA#! 

+*.!)* (*0!0* (# !0)*(*8/48*#)01 5$4 5!%*6# 04,(*/* 5$#%'5$#9%#(41 

(WARNING). 3 0/'6*# 5$!%!/9#(41 $*.!)F (*0!0* 8 )*&!" 0!0)!1(44 .'%#) 5!%*( 

04,(*/ )$#8!,4 (ALARM) 4/4 5$!4-!7%#) 0#$2#-(*1 5!/!"&*. <.1-*)#/2(! 

5$!8#$17)# (*0!0 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 «:0)$*(#(4# 

(#5!/*%!&», 5$#9%# 6#" (*0!0 !0)*(!84)01 4---* 04,(*/* )$#8!,4. 

 

#&'# #HA#! 

O0/4 04,(*/ )$#8!,4 5!%*( 8 $#94"# %40)*(J4!((!,! (REMOTE) 

'5$*8/#(41, (# 5$40)'5*7)# & $*.!)*" 5! )#H!.0/'948*(4L, (# !)&/L648 5!%*6' 

8(#S(#,! 04,(*/* 5'0&*. 

3 0/'6*# 5!18/#(41 5$4-(*&!8 !)&/!(#(41 !) (!$"*/2(!7 $*.!)F, !)/46*LI4H01 !) !)!.$*9*#"FH (* 

&!()$!//#$# 0 W; G&$*(!", 8F5!/(4)# %#70)84# 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 «:0)$*(#(4# 

(#5!/*%!&». 
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6.2 >540!& -*5*0(FH 6*0)#7 %/1 )#H!.0/'948*(41 

 

; &!9'H' (*0!0* 5$4&$#5/#(F 0/#%'LI4# G)4&#)&4 0 5$#%'5$#9%#(41"4. O0/4 (*%5404 (* G)4&#)&*H 

(#$*-.!$648F 4---* !.#0J8#648*(41 4/4 !)0/!#(41, 5$4&$#54)# 4H 8(!82 0!,/*0(! '&*-*(41". 

?*./4J* 6.1. B)4&#)&4 

 

 *4"#(!8*(4# G)4&#)&4  !"#$ %/1 -*&*-* 

[A+O=:A+OW=O EO!] 
B?E;O?;@ > A+O=:A+OW=O EOP <X <A@> <P 

 @A+ZWO EE 
C-7110-313-0001 

[A+O=:A+OW=O EO!] 
B?E;O?;@ > A+O=:A+OW=O EOP < 3M><;<Q 

?OPAO+@?:+O 
C-7110-312-0001 

[A+O=:A+OW=O EO!] 
B?E;O?;@ > A+O=:A+OW=O EOP < X<C\[<Q 

P@>>O 
C-7000-002-7301 

[<>?<+<W <!] B?E;O?;@ >< R @;<P BCO;?+EVO>;<T< R@+Z=@ C-7110-315-0001 

 

 

6.3 E(0)$'&J41 5! !640)&# 
 

;!9'H (*0!0* "!9(! 8F)4$*)2 )&*(2L, 0"!6#((!7 8 054$)#.  # 5!8$#%4)# G)4&#)&4, 5$4&$#5/#((F# & 

(*0!0'. 

 

6.4 +#"!() 4 !.0/'948*(4# 
 

3 0/'6*# 5!18/#(41 5$4-(*&!8 !)&/!(#(41 !) (!$"*/2(!7 $*.!)F, !)/46*LI4H01 !) !)!.$*9*#"FH (* 

&!()$!//#$# 0 W; G&$*(!", 8F5!/(4)# %#70)84# 8 0!!)8#)0)844 0 '&*-*(41"4 8 $*-%#/# 8 «:0)$*(#(4# 

(#5!/*%!&». 

O0/4 '0)$*(4)2 (#5!/*%&' (# '%*#)01, 0%#/*7)# -*5$!0 %/1 $#"!()* 4/4 !.0/'948*(41. <.$*I*7)#02 8 

&!"5*(4L EBARA CORPORATION 4/4 *8)!$4-!8*((!"' *,#()'/)!$,!8!"' 5!0$#%(4&' 4 5$#%!0)*82)# 

%*((F#, '&*-*((F# (* 5*05!$)(!7 )*./46&# (*0!0*, 4 !540*(4# (#5!/*%&4. 

<.$*I*7)#02 8 &!"5*(4L EBARA. (>". $*-%#/ 8, «R*5$!0F».) 

 

 

7. P@.2<28< 8 0;8:8>.O8? 
 

7.1 U$*(#(4# 
 

O0/4 (*0!0 (# .'%#) G&05/'*)4$!8*)201 %/4)#/2(!# 8$#"1, 8F5!/(4)# 0/#%'LI4# %#70)841 %/1 

&!(0#$8*J44 (*0!0*. 

1. A$!%'7)# (*0!0 0'H4" 8!-%'H!" 4/4 *-!)!", 6)!.F '%*/4)2 !0)*)&4 $*.!6#7 0$#%F. 

2. T#$"#)46(! -*&$!7)# 85'0&(!# 4 8F5'0&(!# !)8#$0)41 (*0!0* ,/'H4"4 K/*(J*"4. 

3. U$*(4)# (*0!0 8 0'H!" 640)!" "#0)#. 

?#"5#$*)'$*: !) +5°C %! 40°C 

<)(. 8/*9(!0)2: 80% 4/4 "#(2S# 
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7.2 :)4/4-*J41 
 

=/1 ')4/4-*J44 (*0!0* 0/#%'7)# "#0)(F" %#70)8'LI4" 5$*84/*" 4 (!$"*". 

 

 

8. (685/ 8 05;@.2<28< 2<96:.F6/ 
 

8.1 A!40& 4 '0)$*(#(4# (#5!/*%!&. (1) <0(!8(F# (#5!/*%&4 

 

A$4-(*& !)&/!(#(41 !) (!$"F 3#$!1)(*1 5$464(* P#$F 5! '0)$*(#(4L 

 #8#$(!# 5!%0!#%4(#(4# 5$!8!%!8 A$!8#$2)# $*-8!%&' 5$!8!%!8 3&/L64/01 )'"./#$ -*I4)F 

J#54 ;!$!)&!# -*"F&*(4# R*"#(4)# 4/4 !)$#"!()4$'7)# 
(*0!0 

E0)!6(4& 54)*(41 (# 5!%&/L6#( & 
(*0!0' 

A$!8#$2)# 40)!6(4& 
G/#&)$!54)*(41 

B/#&)$46#0&47 0!#%4(4)#/2 (# 
5!%0!#%4(#( 

A!%0!#%4(4)# G/#&)$46#0&47 

0!#%4(4)#/2 54)*(41 

A$4 8&/L6#(44 54)*(41 
(*0!0* (46#,! (# 5$!40H!%4) 

?'"./#$ -*I4)F J#54 (# 8 
5!/!9#(44 ON (3;C.) 

A#$#8#%4)# )'"./#$ -*I4)F J#54 8 
5!/!9#(4# ON (3;C.) 

3F.$*( %40)*(J4!((F7 $#94" 

'5$*8/#(41 
R*%*7)# /!&*/2(F7 $#94" 

 # 0!./L%#(F '0/!841 %/1 5'0&* 3F5!/(4)# 80# '0/!841 %/1 5'0&* 
<)&*- '0)$!70)8* R*"#(4)# '0)$!70)8! 

 *0!0 (# -*5'0&*#)01 5$4 

(*9*)44 &(!5&4 START 

>/4S&!" .F0)$!# !)5'0&*(4# 
&(!5&4 START 

:%#$948*7)# &(!5&' START 8 
(*9*)!" 5!/!9#(44 1 0 

3F.$*( /!&*/2(F7 $#94" 

'5$*8/#(41 
R*%*7)# %40)*(J4!((F7 $#94" 

 # 0!./L%#(F '0/!841 %/1 5'0&* 3F5!/(4)# 80# '0/!841 %/1 5'0&* 
<)&*- '0)$!70)8* R*"#(4)# '0)$!70)8! 

 *0!0 (# -*5'0&*#)01 5$4 

5!%*6# 8(#S(#,! 8H!%(!,! 

04,(*/* 5'0&* (*0!0* 

 #%!0)*)!6(*1 %/4)#/2(!0)2 
04,(*/* 5'0&* 

A!%*7)# (* 8H!% 04,(*/ 5'0&* 
%/4)#/2(!0)2L .!/## 300 "0 

 #'0)!7648!# 5!/!9#(4# (*0!0* :0)*(!84)# (*0!0 (* 5/!0&'L 

$!8('L 5!8#$H(!0)2 
A!0)!$!((47 5$#%"#) &*0*#)01 
&!9'H* (*0!0* 

:.#$4)# 5$#%"#) 

;$#5#9(F# 84()F &!9'H* (*0!0* 
!0/*./4 

R*)1(4)# &$#5#9(F# 84()F 

 #H*$*&)#$(F7 S'" 

E()#(048(*1 84.$*J41 

;!"5!(#()F (*0!0* 5!8$#9%#(F R*"#(4)# 4/4 !)$#"!()4$'7)# 
(*0!0 

3*&''" 5!(49*#)01 ?#62 8 8*&''"(!" )$'.!5$!8!%# A$!8#$2)# )$'.!5$!8!% 

 

 

 

#(+&A#! 

A#$#% 8F5!/(#(4#" $*.!), 081-*((FH 0 G/#&)$46#0&4" 5!%&/L6#(4#" 4 

$*-8!%&!7, !)&/L64)# 40)!6(4& 54)*(41 (*0!0* 4 5$4"4)# "#$F, 

5$#%!)8$*I*LI4# #,! 0/'6*7(!# 8&/L6#(4# 8! 8$#"1 8F5!/(#(41 $*.!). ;$!"# 

)!,!, 0(4"4)# G/#&)$46#0&47 0!#%4(4)#/2 54)*(41 4 $*-!"&(4)# )'"./#$ -*I4)F 

J#54 (* 8$#"1 8F5!/(#(41 $*.!). 

 

#&'# #HA#! 

<.1-*)#/2(! 5$!8#$2)# ,#$"#)46(!0)2 (*0!0* 5!0/# #,! '0)*(!8&4 4 

)#H!.0/'948*(41. 
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( C%!( CH%CA-C! 

 

<.1-*)#/2(! 5$!8#$2)# ,#$"#)46(!0)2 (*0!0* 5!0/# #,! '0)*(!8&4 4 

)#H!.0/'948*(41. 

 

 

9. L.9@653 
 

30# -*5$!0F 4 8!5$!0F, &*0*)#/2(! 0!%#$94"!,! %*((!,! $'&!8!%0)8* 5! G&05/'*)*J44 4/4/4 (*0!0* 8 

J#/!" (*5$*8/17)# 5$1"! 8 &!"5*(4L EBARA Corporation 0 '&*-*(4#" )45* (*0!0* 4 (!"#$* "!%'/1 (*0!0*. 

 

9.1 >#8#$(*1 @"#$4&* 
 

EBARA TECHNOLOGIES, INC 

1. R*5*%(F7 $#,4!(              ;@CEY<+ EZ 

TC@3 <O A+O=>?@3E?OC\>?3< 

51 Main Avenue, 

Sacramento, CA 95838, U.S.A. 

?#/.: 916-920-5451 

Y*&0:    916-925-6654 

 

<AO+@DEE 3 ;+OP EO3<Q =<CE O 

2157-H O’Toole Ave. 

San Jose, CA 95131, U.S.A. 

?#/.: 408-325-7001 

Y*&0: 408-325-7005 

 

2. 3!0)!6(F7 $#,4!(            3E+=WE EZ 

10332 Battleview Parkway, 

Manassas, VA 20109, U.S.A. 

?#/.: 703-392-4286 

Y*&0: 703-330-9708 

 

3. ],!-R*5*%(F7 $#,4!(    ?OU@> 

8201-6 East Riverside Dr. Site600, 

Austin, TX 78744,U.S.A. 

?#/.: 512-389-3993 

Y*&0: 512-389-3995 
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9.2 @-41 
 

1. Z5!(41                              EBARA CORPORATION Precision Machinery Company 

<K40 8 ,. Y'%-40*8* (Fujisawa) 

4-2-1 Honfujisawa, Fjisawa-shi, Knagawa 251-8502, Japan 

?#/.: 81-466-83-9000 

Y*&0: 81-466-83-8885 

2. ;!$#1                                 EBARA PRECISION MACHINERY KOREA, INC. 

20 FL, Kangnam Bldg. 

1321 Seocho-Dong, Seocho-Ku, Seoul, Korea 

?#/.: 82-2-581-6901 

Y*&0: 82-2-581-4211 

3. ?*78*(2                             EBARA PRECISION MACHINERY TAIWAN, INC. 

Room No,1402, No.96, Chung Shan N. RD. 

Sec.2, Taipei Taiwan 

?#/.: 886-2-2560-1166 

Y*&0: 886-2-2560-1177 

4. >4(,*5'$                          EBARA ENGINEERING SINGAPORE PTE.LTD 

NO.1 Tuas Link2, 

Singapore, 638550 

?#/.: 6862-3536 

Y*&0: 6861-0589 

5. ;4)*7                                SHANGHAI EBARA PRECISION MACHINERY CO.,LTD 

Zhangjiang High-Tech Park NO.76 Lane887 

Zuchongzhi Road, Shanghai, 201203 

?#/.: 21-5131-7008 

Y*&0: 21-5131-7048 

 

9.3 O8$!5* 
 

EBARA PRECISION MACHINERY EUROPE GmbH 

1. ,. U*(*'                             TC@3 <O A+O=>?@3E?OC\>?3< 3 O3+<AO 

Rodenbacher Chaussee 6 

D-63457 Hanau, Germany 

?#/.: 49-6181-1876-0 

Y*&0: 49-6181-1876-40 

2. ,. =$#-%#(                         YECE@C 

Zur Wetterwarte 50, Haus 133 

D-01109 Dresden Germany 

?#/.: 49-351-888576-0 

Y*&0: 49-351-888576-6 

A!0)*8&4 4 0#$840 <<< B"B0B76 ?#H(!, web: www.msht.ru, )#/./K*&0: +7 (495) 660-88-97, 722-12-90 
 



EBARA CORPORATION                                                                                                                                         0)$. 42 

3. ,. C484(,0)!(                  EBARA UK 

3&4, Adam Square, Brucefield Ind. Estate, 

GB-Livingston, West Lothian EH54 9DE, U.K. 

?#/.: 44-1506-460232 

Y*&0: 44-1506-460222 

 

4. ,. B8$4                              Evry 

8/10, rue du Bois Sauvage 

F-91055 Evry, France 

?#/.: 33-1608700-00 

Y*&0: 33-1608700-01 
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R*18/#(4# ! 0!!)8#)0)844 %/1 O> 
 

E-,!)!84)#/2: EBARA CORPORATION 

@%$#0 4-,!)!84)#/1: 11-1, Haneda Asahi-cho Ota-ku Tokyo 144-8510, Z5!(41 

(*0)!1I4" -*18/1#), 6)!: 

)45 4-%#/41: 8*&''"(F7 (*0!0 0 0'H4" '5/!)(4)#/#" (.#-"*0/1(F7) 

"!%#/2: 0#$41 PDV 

>#$47(F7 (!"#$: _____________ 

 %#70)84)#/2(! 0!!)8#)0)8'#) 5!/!9#(41" =4$#&)48F 5! (4-&!8!/2)(!"' !.!$'%!8*(4L (2006/95/EC). 

 %#70)84)#/2(! 0!!)8#)0)8'#) 5!/!9#(41" =4$#&)48F 5! BP> (2004/108/EC). 

 %#70)84)#/2(! 0!!)8#)0)8'#) 5!/!9#(41" =4$#&)48F 5! "*S4(*" 4 "#H*(4-"*" (2006/42/EC). 

 * )*&9# -*18/1#), 6)! 5$4"#(1/402 0/#%'LI4# (6*0)4/0)*)24) ,*$"!(4-4$!8*((FH 0)*(%*$)!8: 

 

EN 1012-2:1996 
;!"5$#00!$F 4 8*&''"(F# (*0!0F – ?$#.!8*(41 .#-!5*0(!0)4 – V*0)2 2: 3*&''"(F# 
(*0!0F 

EN 60204-1:2006 
X#-!5*0(!0)2 "*S4((!,! !.!$'%!8*(41 – B/#&)$!!.!$'%!8*(4# "*S4( – V*0)2 1: 

<.I4# )$#.!8*(41  

EN 6100-6-2:2005 
B/#&)$!"*,(4)(*1 0!8"#0)4"!0)2 (BP>) – V*0)2 6-2: <.I4# 0)*(%*$)F – 

A!"#H!-*I4I#((!0)2 %/1 5$!"FS/#((!7 0$#%F 

EN 6100-6-4:2007 
B/#&)$!"*,(4)(*1 0!8"#0)4"!0)2 (BP>) – V*0)2 6-4: <.I4# 0)*(%*$)F – >)*(%*$) 
4-/'6#(41 %/1 5$!"FS/#((!7 0$#%F 

 

?#H(46#0&47 K*7/ &!(0)$'&J44 G)!,! *,$#,*)* (*H!%4)01 5! 0/#%'LI#"' *%$#0': 

EBARA Corporation, Precision Machinery Company 

4-2-1 Honfujisawa, Fujisawa, Kanagawa Pref., 251-8502, Z5!(41 

=*)* !K!$"/#(41: ______________ 

 

A!%5402:            

 

Z0'H4$!  44"'$* (Yasuhiro Niimura) 

T/*8(F7 $'&!8!%4)#/2, 4(9#(#$(!-&!(0)$'&)!$0&!-)#H(46#0&47 !)%#/, 5!%$*-%#/#(4# &!"5!(#()!8 

EBARA CORPORATION, Precision Machinery Company 
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( -*#HCA-C 
 

 

 

1. (.596@; =<>69.5265;8 E<K<5;E 8 1.;<@8.:6E (/62585;<2;2.? 

51.>/.) 

 

2. (.596@; =<>69.5265;8 E<K<5;E 8 1.;<@8.:6E (G;8:6E34 598@; (99,5) 
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(+&(# ' QCL#(+&A#&'- $CRC&'$ - B+'C -+*#$ 

 

1. E%#()4K4&*J41 5$!%'&)* 4 5$!4-8!%4)#/1 

 

 *-8*(4# 5$!%'&)* FLUOROVAC 9704S 

=*)* 5#$#0"!)$* 01-12-2009 

 *-(*6#(4# 5$!%'&)* ;!(040)#()(*1 0"*-&* 

E-,!)!84)#/2 

Nye Lubricants, Inc. 

12 Howland Road 

Fairhaven, MA 02179 US (>[@) 

508-996-6721 

www.nyelubricants.com 

=/1 G&0)$#((!7 081-4 CHEMTREC 1-800-424-9300 

 

2. 34%F !5*0(!,! 8!-%#70)841 4 '0/!841 4H 8!-(4&(!8#(41 

 
3!-"!9(! 8!05/*"#(#(4# 8 $#-'/2)*)# 04/2(!,! (*,$#8*, 5!5*%*(41 40&$F 4/4 

8!-%#70)841 !)&$F)!,! !,(1. A$4 )#$"46#0&!" $*-/!9#(44 8F%#/1#)01 K)!$40)F7 

8!%!$!%, $*-^#%*LI## 8#I#0)8!, 05!0!.(!# 8F-8*)2 !9!, 5$4 &!()*&)# 0 &!9#7 4 

%$',4"4 )&*(1"4 !$,*(4-"*. 3%FH*(4# 405*$#(47, !.$*-'LI4H01 5$4 )#$"46#0&!" 

$*-/!9#(44, "!9#) 8F-8*)2 5!/4"#$('L /4H!$*%&' (4()!&04&*J41 5*$*"4 

5/*0)"*00). A!5*%*(4# 8 ,/*-* "!9#) 8F-8*)2 $*-%$*9#(4#. A$4 %/4)#/2(!" 4/4/4 

$#,'/1$(!" &!()*&)# 0 &!9#7 "!9#) 8!-(4&(')2 0/*.! 8F$*9#((!# $*-%$*9#(4# 

4/4 5!&$*0(#(4#. 

<.I4# 08#%#(41 ! 

8!-"!9(FH 

6$#-8F6*7(FH 

04)'*J41H 

R*&/L6#(4# '5$*8/#(41 
>[@ 5! !H$*(# )$'%* 4 

5$!"FS/#((!7 ,4,4#(# 
(OSHA) 

=*((F7 5$!%'&) 064)*#)01 (# !5*0(F" 0!,/*0(! 29 CFR 1910.1200 (4(K!$"*J41 ! 

8$#%(!0)4). 

A!)#(J4*/2(!# 8!-%#70)84# (* -%!$!82# 

>5!0!.F 8!-%#70)841 ;!()*&) 0 ,/*-*"4. ;!()*&) 0 &!9#7. 

T/*-* A!5*%*(4# 8 ,/*-* "!9#) 8F-8*)2 $*-%$*9#(4#. 

;!9* 
A$4 %/4)#/2(!" 4/4/4 $#,'/1$(!" &!()*&)# 0 &!9#7 "!9#) 8!-(4&(')2 0/*.! 

8F$*9#((!# $*-%$*9#(4# 4/4 5!&$*0(#(4#. 

3%FH*(4# A$4 !.F6(!" 405!/2-!8*(44 8$#% -%!$!82L (#4-8#0)#( 4/4 (# !94%*#)01. 

A$!,/*)F8*(4# A$4 !.F6(!" 405!/2-!8*(44 8$#% -%!$!82L (#4-8#0)#( 4/4 (# !94%*#)01. 

 *-8*(4# 5$!%'&)*: FLUOROVAC 9704S                                                                                                                                         MSDS >[@ 

E= 5$!%'&)*: 1201                           =*)* 5#$#0"!)$*: 01-12-2009                                                                                                            1/7
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<$,*(F-"4S#(4 T/*-*. ;!9*. 

 

3. >!0)*8 4 08#%#(41 ! &!"5!(#()*H 

 

 E-,!)!84)#/2 (# '&*-*/ &!"5!(#()F &*& !5*0(F# 0!,/*0(! OSHA 29 CFR 

1910.1200. 

 

4. P#$F 5#$8!7 5!"!I4 

 

A!5*%*(4# 8 ,/*-* 
 #"#%/#((! 5$!"!7)# ,/*-* %!0)*)!6(F" &!/46#0)8!" 8!%F 8 )#6#(4# (# "#(## 15 

"4(').  #-*"#%/4)#/2(! !.$*)4)#02 -* "#%4J4(0&!7 5!"!I2L. 

;!()*&) 0 &!9#7 

>"!7)# 8!%!7 0 "F/!". <.$*)4)#02 -* "#%4J4(0&!7 5!"!I2L 8 0/'6*# 5!18/#(41 

5$4-(*&!8 5!$*9#(41. A$#9%# 6#" 5!8)!$(! 405!/2-!8*)2, 5!0)4$*7)# !%#9%' 

!)%#/2(!. 

3%FH*(4# 

3 0/'6*# 5!18/#(41 5$4-(*&!8 5!$*9#(41, '8#%4)# 5!0)$*%*8S#,! !) 40)!6(4&* 

8!-%#70)841 (* 08#947 8!-%'H.  #-*"#%/4)#/2(! !.$*)4)#02 -* "#%4J4(0&!7 

5!"!I2L. 

A$!,/*)F8*(4# 

3 0/'6*# 5$!,/*)F8*(41 .!/2S!,! &!/46#0)8* 5$!%'&)*, !.$*)4)#02 -* 

"#%4J4(0&!7 5!"!I2L.  # 8F-F8*7)# $8!)' .#- 0!8#)* 8$*6*. O0/4 $8!)* 

5$!40H!%4) #0)#0)8#((F" !.$*-!", (*&/!(4)# 5!0)$*%*8S#,! 85#$#%, 6)!.F 

'"#(2S4)2 $40& *054$*J44. O0/4 5!0)$*%*8S47 (*H!%4)01 8 .#00!-(*)#/2(!" 

0!0)!1(44 4/4 ' (#,! (*./L%*L)01 &!(8'/2044, -*5$#I*#)01 %*8*)2 6)!-/4.! #"' 8 

$!). 

 

5. P#$F 5!9*$!)'S#(41 

 

>$#%0)8*, 5$4,!%(F# %/1 
!,(#)'S#(41 

:,/#&40/F7 ,*- (CO2). A!$!S!&. A#(*. 

>$#%0)8*, (#5$4,!%(F# 
%/1 !,(#)'S#(41 

 # )'S4)# 5/!)(!7 0)$'#7 8!%F, 5!0&!/2&' !(* "!9#) $*-.$*0F8*)2 4 

$*05$!0)$*(1)2 !,!(2. 

<5*0(F# 5$!%'&)F 

,!$#(41 

:,*$(F7 ,*-, ',/#&40/F7 ,*- 4/4/4 %$',4# ',/#8!%!$!%F 0 (4-&!7 "!/#&'/1$(!7 

"*00!7. @&$!/#4(. Y!$"*/2%#,4%. @/2%#,4%F. ;#)!(F. Y)!$40)F7 8!%!$!%. 

;*$.!(4/ K)!$4%. 
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R*I4)(F# 0$#%0)8* 4 

"#$F 5$#%!0)!$!9(!0)4 

%/1 5!9*$(FH 

 *%#8*7)# 05#J!%#9%', !.#05#648*LI'L 5!/('L -*I4)', 8&/L6*1 &*0&', 

*8)!(!"(F7 4(%484%'*/2(F7 %FH*)#/2(F7 *55*$*) 0 5!%*6#7 8!-%'H* 5! 

5!)$#.(!0)4 %FH*(41 0 4-.F)!6(F" %*8/#(4#" 4/4 .#- 4-.F)!6(!,! %*8/#(41, 

-*I4)('L 05#J!%#9%' 4 "*0&'. =/1 !H/*9%#(41 -*&$F)FH #"&!0)#7 405!/2-'7)# 

8!%!$*05F/#(4#. A#$#"#0)4)# #"&!0)4 4- -!(F $*05$!0)$*(#(41 !,(1, #0/4 G)! 

.#-!5*0(!. 

 

6. P#$F 5! 5$#%!)8$*I#(4L 4 /4&84%*J44 6$#-8F6*7(FH 04)'*J47 

 

P#$F !.#05#6#(41 
/46(!7 .#-!5*0(!0)4 

>/#%'7)# "#$*" 5$#%!0)!$!9(!0)4, '&*-*((F" 8 %$',4H $*-%#/*H. <.#05#62)#, 

6)!.F 5!./4-!0)4 (# .F/! 5!0)!$!((4H.  # &*0*7)#02 5!8$#9%#((FH #"&!0)#7 4/4 

5$!/4)!,! 5$!%'&)*, #0/4 (# (*%#)* 0!!)8#)0)8'LI*1 -*I4)(*1 05#J!%#9%*. 

R*&$!7)# %!0)'5 /L%#7 8 -!(', &'%* 8#)#$ 5#$#(!04) 5*$F $*-/4)!,! 4/4 

5$!0*648*LI#,!01 5$!%'&)*. 

P#$F %/1 -*I4)F 

!&$'9*LI#7 0$#%F 

A!-*.!)2)#02, 6)!.F 5$!%'&) (# 5!5*/ 8 040)#"' 8!%!0(*.9#(41 4/4 &*(*/4-*J44, 

8!%!#"F, 5!%8*/F 4 (# 0&*5/48*/01 8 !,$*(46#((FH "#0)*H. 

>5!0!.F !,$*(46#(41 
-*,$1-(#(41 

<0)*(!84)# ')#6&' 5$!%'&)*, #0/4 G)! .#-!5*0(!. ?*", ,%# G)! 8!-"!9(!, (*0F52)# 

5$#51)0)84#, 6)!.F 5$#%!)8$*)4)2 $*05$!0)$*(#(4# 5$!/4)!,! 5$!%'&)*. 

>5!0!.F !640)&4 

A!0F52)# 5$!/4)F7 5$!%'&) 4(#$)(F" *.0!$.4$'LI4" 8#I#0)8!". ?I*)#/2(! 

!640)4)# -*,$1-(#(('L 5!8#$H(!0)2. A$!/4)F7 5$!%'&) 0$*-' 0!.#$4)#, 0!./L%*1 

"#$F 5$#%!0)!$!9(!0)4, '&*-*((F# 8 $*-%#/# ! >ER. <640)4)# "#0)! -*,$1-(#(41, 

0!.4$*7)# !)H!%F 8 5!%H!%1I4# #"&!0)4 %/1 ')4/4-*J44. 

 

7. <.$*I#(4# 4 H$*(#(4# 

 

<.$*I#(4# 

 # 405!/2-'7)# 5$!%'&) 4 (# H$*(4)# #,! 8./4-4 !)&$F)!,! !,(1, "!I(!,! 

40)!6(4&* )#5/* 4 %$',4H 40)!6(4&!8 8!-"!9(!,! 8!05/*"#(#(41. 

R@A+ON@O?>Z 0%*8/48*)2, $#-*)2, (*,$#8*)2, 5/*84)2 #"&!0)4 0 5$!%'&)!". 3 

5'0)FH #"&!0)1H "!,') (*H!%4)201 !0)*)&4 5$!%'&)*.  # %!5'0&*7)# 5!5*%*(41 

5$!%'&)* 8 ,/*-*.  # %!5'0&*7)# %/4)#/2(!,! 4/4 $#,'/1$(!,! &!()*&)* %*((!,! 

5$!%'&)* 0 &!9#7. ?I*)#/2(! "!7)# $'&4 5!0/# 405!/2-!8*(41 5$!%'&)*.  # 

8%FH*7)# ,*-, 5*$F, )'"*(, 405*$#(41.  # 5$4(4"*7)# 8(')$2.  # 5$!.'7)# (* 8&'0 

4 (# ,/!)*7)#. 

U$*(#(4# 

U$*(4)# 8%*/4 !) 40)!6(4&* )#5/* 4 40)!6(4&!8 8!-"!9(!,! 8!05/*"#(#(41. 

U$*(4)# 8 5$!H/*%(!" "#0)#. U$*(4)# 8 -*&$F)!7 #"&!0)4, 8%*/4 !) 

(#0!8"#0)4"FH "*)#$4*/!8. 
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8. ;!()$!/2 8!-%#70)841 4 0$#%0)8* 4(%484%'*/2(!7 -*I4)F 

 

A$#%#/2(F# %!5'0)4"F# &!(J#()$*J44 

@"#$4&*(0&*1 *00!J4*J41 05#J4*/40)!8 5! 

5$!"FS/#((!7 ,4,4#(# (ACGIH) 
 #) %*((FH 

:5$*8/#(4# >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 

,4,4#(# (OSHA) 
 #) %*((FH 

?#H(46#0&4# "#$F 

E05!/2-'7)# &*"#$F %/1 $*.!6#,! 5$!J#00*, "#0)('L 8F)19('L 8#()4/1J4L 4/4 

%$',4# )#H(46#0&4# 0$#%0)8* %/1 5!%%#$9*(41 &!(J#()$*J44 5$!%'&)* 8 8!-%'H# 

(49# '0)*(!8/#((FH A=;. 

R*I4)* ,/*- 4 /4J* 
 *%#8*7)# -*I4)(F# !6&4, -*&$F)F# -*I4)(F# !6&4, #0/4 8!-"!9(! 

$*-.$F-,48*(4#. 

R*I4)* &!94 
 *%#8*7)# 5#$6*)&4 4- (4)$4/*, (#!5$#(*, A3U 4/4 84)!(*.  *%#8*7)# 

5!%H!%1I'L -*I4)('L 05#J!%#9%'. 

R*I4)* !$,*(!8 %FH*(41 

3 !.F6(FH '0/!841H 0$#%0)8* 4(%484%'*/2(!7 -*I4)F !$,*(!8 %FH*(41 (# 

)$#.'L)01. 3 !0!.FH '0/!841H, &!,%* 5$#%5!/*,*#)01 5$#8FS#(4# A=; 8$#%(FH 

8#I#0)8 8 8!-%'H# 4/4 (*./L%*L)01 5$4-(*&4 $*-%$*9*LI#,! 8!-%#70)841, "!9(! 

405!/2-!8*)2 K4/2)$'LI47 5$!)48!,*- 0! 0"#((F" K4/2)$!" 5*$!8 !$,*(46#0&4H 

8#I#0)8. R*I4)* !$,*(!8 %FH*(41 %!/9(* !0'I#0)8/1)201 0!,/*0(! 5!/!9#(41" 29 

CFR 1910.134. 

<.I4# 5$*84/* ,4,4#(F 

A$4 405!/2-!8*(44 (# '5!)$#./17)# 5$!%'&) 8(')$2 (4&*&4" 05!0!.!". ?I*)#/2(! 

"!7)# $'&4 5!0/# 405!/2-!8*(41 5$!%'&)*. A$#9%# 6#" 5!8)!$(! 405!/2-!8*)2, 

5!0)4$*7)# ,$1-('L !%#9%' !)%#/2(!. U$*(4)# !)%#/2(! !) 5$!%'&)!8 54)*(41 4 

(*54)&!8. 

 

9. Y4-46#0&4# 4 H4"46#0&4# 08!70)8* 

 

D8#) 08#)/!-9#/)F7 

R*5*H 0/*.F7 

A!$!, !I'I#(41 -*5*H*  #) %*((FH 

Y4-46#0&!# 0!0)!1(4# 5/*0)46(F7 

pH  #) %*((FH 

?#"5#$*)'$* 
&*5/#5*%#(41 

 #) %*((FH 
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?#"5#$*)'$* 
-*)8#$%#8*(41 

 #) %*((FH 

?#"5#$*)'$* &45#(41  #) %*((FH 

?#"5#$*)'$* 
8!05/*"#(#(41 

> 204,4 °C (> 400 °F) ASTM D-92 

E()#(048(!0)2 
405*$#(41 

 #) %*((FH 

<,(#!5*0(!0)2  #) %*((FH 

3#$H(47 5$#%#/ !.^#"(!7 %!/4 8 
8!-%'H# %/1 8!05/*"#(1#"!0)4 

 #) %*((FH 

 49(47 5$#%#/ !.^#"(!7 %!/4 8 
8!-%'H# %/1 8!05/*"#(1#"!0)4 

 #) %*((FH 

=*8/#(4# (*0FI#((FH 

5*$!8 
 #) %*((FH 

A/!)(!0)2 5*$!8 (1 %/1 
8!-%'H*) 

 #) %*((FH 

A/!)(!0)2 1 ,/0"3
 

+*0)8!$4"!0)2 8 8!%#  #) %*((FH 

;!GKK4J4#() 
$*05$#%#/#(41 (n-

!&)*(!//8!%*) 

 #) %*((FH 

?#"5#$*)'$* 
0*"!8!05/*"#(#(41 

 #) %*((FH 

?#"5#$*)'$* $*-/!9#(41  #) %*((FH 

 

10. >)*.4/2(!0)2 4 H4"46#0&*1 *&)48(!0)2 

 

U4"46#0&*1 0)!7&!0)2 0)!7&47 

:0/!841, &!)!$FH 

0/#%'#) 4-.#,*)2 
8F0!&*1 )#"5#$*)'$*, !)&$F)F7 !,!(2 4 40&$F 

 #0!8"#0)4"F# 
8#I#0)8* 

>4/2(F# &40/!)F, I#/!64 4 !&40/4)#/4. N#/!6(F# "#)*//F. N#/!6(!-#"#/2(F# 

"#)*//F. P#)*//46#0&4# 5!$!S&4. T*/!,#(4-4$!8*((F# 0!#%4(#(41. 

<5*0(F# 5$!%'&)F 

$*-/!9#(41 

:,*$(F7 ,*-, ',/#&40/F7 ,*- 4/4/4 %$',4# ',/#8!%!$!%F 0 (4-&!7 "!/#&'/1$(!7 

"*00!7. Y)!$40)F7 8!%!$!%. ;*$.!(4/ K)!$4%. 

 

11. ?!&046(!0)2 

 

<0)$*1 )!&046(!0)2 

3%FH*(4# 5$!%'&)!8 $*-/!9#(41 "!9#) 8F-8*)2 5!/4"#$('L /4H!$*%&', 

8$#"#((!# (#%!"!,*(4#, 5!%!.(!# ,$455', 0!5$!8!9%*LI##01 9*$!", !-(!.!" 4, 

4(!,%*, &*S/#". =!5!/(4)#/2(F# 08#%#(41 0". 8 $*-%#/# «34%F !5*0(!,! 

8!-%#70)841 4 '0/!841 4H 8!-(4&(!8#(41». 
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;*(J#$!,#((!0)2 

=*((F7 5$!%'&) (# 0!%#$94) &*(J#$!,#(!8 4/4 5!)#(J4*/2(! &*(J#$!,#((FH 

8#I#0)8, 5#$#640/#((FH 8 0540&*H OSHA, "#9%'(*$!%(!,! *,#()0)8* 5! 4-'6#(4L 

$*&* (IARC) 4 (*J4!(*/2(!7 (>[@) )!&04&!/!,46#0&!7 5$!,$*""F (NTP). 

 

12. 3!-%#70)84# (* G&!/!,4L 

 

B&!/!,46#0&*1 
)!&046(!0)2 

=*((F7 5$!%'&) 064)*#)01 .#-8$#%(F" %/1 8!%(FH !$,*(4-"!8. 

 

13. :)4/4-*J41 

 

E(0)$'&J44 5! 

')4/4-*J44 

:)4/4-4$'7)# 0!,/*0(! 80#" %#70)8'LI4" 5$*84/*" 4 (!$"*". >!,/*0(! -*&!(' !. 

!H$*(# 4 8!00)*(!8/#(44 $#0'$0!8 (>[@) (RCRA), 5!/2-!8*)#/2 5$!%'&)* !.1-*( 

!5$#%#/4)2 8 "!"#() ')4/4-*J44 0!!)8#)0)8'#) G)!) 5$!%'&) &$4)#$41" RCRA %/1 

!5*0(FH !)H!%!8 4/4 (#). 

 

14. ?$*(05!$)4$!8&* 

 

?$#.!8*(41 "4(40)#$0)8* )$*(05!$)* >[@  # 5!%5*%*#) 5!% $#,'/4$!8*(4# 5#$#8!-!& !5*0(FH ,$'-!8. 

 

15.  !$"*)48(*1 4(K!$"*J41 

 

A!%!)6_)(!# &!/46#0)8! ')#6&4 5! -*&!(' >[@ «< 80#!.^#"/LI4H "#$*H 5! !H$*(# 
!&$'9*LI#7 0$#%F, &!"5#(0*J41H 4 !)8#)0)8#((!0)4» (CERCLA) 

<)0')0)8'#) 

R*&!( >[@ ! 8!-!.(!8/#(44 4 %!5!/(#(44 K!(%* (* G&!/!,46#0&!# 8!00)*(!8/#(4# -*,$1-(#((FH !.^#&)!8 !) 

1986 ,. (SARA) 

;*)#,!$44 !5*0(!0)4  #5!0$#%0)8#((*1 !5*0(!0)2 –  #) 

 <)/!9#((*1 !5*0(!0)2 –  #) 

 <5*0(!0)2 5!9*$* –  #) 

 <5*0(!# %*8/#(4# –  #) 

 <5*0(*1 H4"46#0&*1 *&)48(!0)2 –  #) 

V$#-8F6*7(! !5*0(!# 8#I#0)8!, $*-%#/ 302  #) 

<5*0(!# H4"46#0&!# 0!#%4(#(4#, $*-%#/ 311  #) 
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3&/L6#(4# 8 0540&4 

>)$*(* 4/4 $#,4!(  *-8*(4# 0540&* 
3 0540&# 
(%*/(#))* 

@80)$*/41 A#$#6#(2 H4"46#0&4H 8#I#0)8 (AICS) =* 

;*(*%* A#$#6#(2 )!&046(FH 8#I#0)8 !)#6#0)8#((!,! 5$!4-8!%0)8* (DSL) =* 

;*(*%* A#$#6#(2 )!&046(FH 8#I#0)8 -*$'.#9(!,! 5$!4-8!%0)8* (NDSL)  #) 

;4)*7 A#$#6#(2 0'I#0)8'LI4H H4"46#0&4H 8#I#0)8 (IECSC) =* 

O8$!5* O8$!5#70&47 5#$#6#(2 8F5'0&*#"FH H4"46#0&4H 8#I#0)8 (EINECS) =* 

O8$!5* O8$!5#70&47 5#$#6#(2 5!)#(J4*/2(! 8$#%(FH H4"46#0&4H 8#I#0)8  #) 

Z5!(41 A#$#6#(2 0'I#0)8'LI4H 4 (!8FH H4"46#0&4H 8#I#0)8 (ENCS)  #) 

;!$#1 A#$#6#(2 0'I#0)8'LI4H H4"4&*)!8 (ECL) =* 

Y4/4554(F A#$#6#(2 H4"4&*)!8 4 H4"46#0&4H 8#I#0)8 (PICCS) =* 

>[@ A#$#6#(2 )!&046(FH 8#I#0)8 0!,/*0(! *&)' ! &!()$!/# (TSCA) =* 

«=*» !-(*6*#), 6)! 80# &!"5!(#()F %*((!,! 5$!%'&)* 0!!)8#)0)8'L) )$#.!8*(41" 5#$#6(1, !5$#%#/1#"F" 

&!()$!/4$'LI#7 0)$*(!7. 

+#,'/4$!8*(4# S)*)*"4 

=*((F7 5$!%'&) (# 0!%#$94) H4"46#0&4H 8#I#0)8, 4-8#0)(FH S)*)' 

;*/4K!$(4L, 8F-F8*LI4H $*&, 8$!9%#((F# %#K#&)F 4/4 (*(!01I4H %$',!7 

8$#% $#5$!%'&)48(!7 040)#"#. 

16. =!5!/(4)#/2(*1 4(K!$"*J41 

R%!$!82#: 0 

<,(#!5*0(!0)2: 1 A!&*-*)#/4 HMIS® (040)#"* 4%#()4K4&*J44 !5*0(FH "*)#$4*/!8) 

Y4-46#0&*1 !5*0(!0)2: 0 

R%!$!82#: 3 

<,(#!5*0(!0)2: 1 A!&*-*)#/4 NFPA ((*J4!(*/2(*1 *00!J4*J41 5!9*$(!7 -*I4)F (>[@) 

 #0)*.4/2(!0)2: 0 

>!0)*84/ 
:4/21" P. P#%#7$!0 (William M. Medeiros) 

P#(#%9#$ !)%#/* 5! 8!5$!0*" -*&!(!%*)#/20)8* 4 (!$"*)48(FH *&)!8 

<)&*- !) 
!)8#)0)8#((!0)4 

>8#%#(41, 5$48#%#((F# 8 %*((!" 5*05!$)# .#-!5*0(!0)4, %!0)!8#$(F, (*0&!/2&! (*" 

4-8#0)(!, 0!!)8#)0)8'L) 4"#LI4"01 %*((F" 4 !.I#5$4-(*((F" 5$#%0)*8/#(41" (* "!"#() 

5'./4&*J44 %*((!,! %!&'"#()*. A$48#%#((F# 08#%#(41 5$#%(*-(*6#(F 40&/L64)#/2(! %/1 

$'&!8!%0)8* 0 J#/2L !.#05#6#(41 .#-!5*0(!0)4 5$4 !.$*I#(44, 405!/2-!8*(44, !.$*.!)&#, 

H$*(#(44, )$*(05!$)4$!8&# 4 ')4/4-*J44. ;!"5*(41 Nye Lubricants, Inc. (# %*#) (4&*&!7 

,*$*()44 4 !)&*-F8*#)01 !) /L.!7 !)8#)0)8#((!0)4 8 !)(!S#(44 G)!,!. 

<.(!8/#((F# $*-%#/F 5*05!$)* .#-!5*0(!0)4 

>!0)*8 4 08#%#(41 ! &!"5!(#()*H: 08!%(F# %*((F# ! 

&!"5!(#()*H 

 *-8*(4# 5$!%'&)*: FLUOROVAC 9704S                                                                                                                                         MSDS >[@ 

E= 5$!%'&)*: 1201                           =*)* 5#$#0"!)$*: 01-12-2009                                                                                                             7/7
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A@>A<+? XOR<A@> <>?E 3ONO>?3 E P@?O+E@C<3                                     =*)* 5#$#0"!)$*: 2007/10/12 

050-00446, 050-00463, 050-06661, 051-00459, 051-07517, 052-00467, 052-06925, 052-07221, 053-

00453, 053-06531, 054-00461, 054-00466, 054-07220, 054-07225, 055-00457, 055-06895, 055-07515, 

056-06663, 057-00451, 057-00456, 058-00469 

;<=: 

 @R3@ EO B)*(!/ (99,5) 

1. E=O ?EYE;@DEZ 3ONO>?3@ ECE >PO>E E A+<ER3<=E?OCZ 

 @R3@ EO A+<=:;?@: B)*(!/ (99,5) 

A+<ER3<=E?OC\: Wako Pure Chemical Industries, Ltd. 

A<>?@3NE; (3 ZA< EE): Wako Pure Chemical Industries, Ltd. 

@=+O>: 1-2, Doshomachi 3-chome, Chuo-ku, Osaka, 540-8605, Japan (Z5!(41) 
 <PO+ ?OCOY< @ 3 ?<P VE>CO =CZ >3ZRE 3 V+OR3MV@Q <Q 

>E?:@DEE: (06)6203-3741 

 

A<>?@3NE; (3 >[@): Wako Chemicals USA, Inc. 

@=+O>: 1600 Bellwood Road, Richmond, VA 23237, U.S.A. (>[@)  

A<>?@3NE;:  <PO+ ?OCOY< @: (804)271-7677 

 <PO+ ?OCOY< @ =CZ >3ZRE 3 V+OR3MV@Q <Q >E?:@DEE: 

(800)424-9300 (CHEMTREC) 

 

A<>?@3NE; (3 O3+<AO): Wako Chemicals GmbH, Germany (T#$"*(41) 
@=+O>: Fuggerstrasse 12 .D-41468 Neuss, GERMANY (TO+P@ EZ) 

 <PO+ ?OCOY< @ 3 ?<P VE>CO =CZ >3ZRE 3 V+OR3MV@Q <Q 

>E?:@DEE: (02131)311-0 

+O;<PO =:OP<O 

A+EPO O EO: 
E05!/2-!8*)2 )!/2&! %/1 400/#%!8*(47. 

2. 3E=M <A@> <T< 3<R=OQ>?3EZ E :>C<3EZ EU 3<R E; <3O EZ 

C#,&!8!05/*"#(1LI4#01 94%&!0)4: ;*)#,!$41 2 

>#$2#-(!# 5!8$#9%#(4# ,/*- 4/4 04/2(!# $*-%$*9#(4#: ;*)#,!$41 2@ 

P')*,#((!0)2 5!/!8FH &/#)!&: ;*)#,!$41 13 

?!&046(! %/1 $#5$!%'&)48(!7 040)#"F: ;*)#,!$41 1@ 

>5#J4K46#0&*1 4-.4$*)#/2(*1 )!&046(!0)2, 5!$*9*LI*1 !)%#/2(F# !$,*(F-"4S#(4 

5$4 !%(!&$*)(!" 8!-%#70)844: ;*)#,!$41 3 ($*-%$*9#(4# %FH*)#/2(FH 5')#7) 

>5#J4K46#0&*1 4-.4$*)#/2(*1 )!&046(!0)2, 5!$*9*LI*1 !)%#/2(F# !$,*(F-"4S#(4 

5$4 !%(!&$*)(!" 8!-%#70)844: ;*)#,!$41 3 (5!)#$1 6'80)84)#/2(!0)4) 

>5#J4K46#0&*1 4-.4$*)#/2(*1 )!&046(!0)2, 5!$*9*LI*1 !)%#/2(F# !$,*(F-"4S#(4 

5$4 "(!,!&$*)(!" 8!-%#70)844: ;*)#,!$41 1 (5#6#(2) 

;C@>>EYE;@DEZ 

A< GHS: 

>5#J4K46#0&*1 4-.4$*)#/2(*1 )!&046(!0)2, 5!$*9*LI*1 !)%#/2(F# !$,*(F-"4S#(4 

5$4 "(!,!&$*)(!" 8!-%#70)844: ;*)#,!$41 2 ((#$8(*1 040)#"*) 

A+O=:A+OW=@]NEO R @;E: 
 #(+&A#! 

C#,&!8!05/*"#(1LI4#01 94%&!0)2 4 5*$. 

3F-F8*#) 04/2(!# $*-%$*9#(4# ,/*-. 
P!9#) 8F-F8*)2 ,#(#)46#0&4# %#K#&)F. 

P!9#) 5$464(4)2 8$#% 05!0!.(!0)4 & -*6*)4L 4/4 $#._(&' 8 6$#8# "*)#$4. Y<+P:CE+<3;E 

<A@> <>?OQ: P!9#) 8F-F8*)2 $*-%$*9#(4# %FH*)#/2(FH 5')#7; 4/4 0!(/48!0)2 4 ,!/!8!&$'9#(4# 
($*-%$*9#(4# %FH*)#/2(FH 5')#7). 

P!9#) 8F-F8*)2 $*-%$*9#(4# %FH*)#/2(FH 5')#7; 4/4 0!(/48!0)2 4 ,!/!8!&$'9#(4# 
(5!)#$1 6'80)84)#/2(!0)4). 
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 !"#$ EINECS: 200-578-6                                                                                                      [EY+ ;Y: 603-002-00-5 

 

A$464(1#) 8$#% !$,*(*" 5$4 %/4)#/2(!" 4/4 "(!,!&$*)(!" 8!-%#70)844 (5#6#(2).  

P!9#) 5$464(4)2 8$#% !$,*(*" 5$4 %/4)#/2(!" 4/4 "(!,!&$*)(!" 8!-%#70)844 

((#$8(*1 040)#"*). 
 # 8%FH*7)# ,*-, 5*$F, 405*$#(41. 
 # '5!)$#./17)# %*((F7 5$!%'&) 8(')$2 (4&*&4" 05!0!.!". 

R*-#"/4)#/0!#%4(4)# #"&!0)2 4 5$4#"(!# !.!$'%!8*(4# 8 0/'6*# 5#$#/48*(41 
5$!%'&)*, 6'80)84)#/2(!,! & G/#&)$!0)*)46#0&!"' -*$1%'. O0/4 5$!%'&) 
/#,&!405*$1LI4701 4 "!9#) 0!-%*8*)2 !5*0('L *)"!0K#$': 

=#$94)# 8%*/4 !) 40)!6(4&!8 8!-"!9(!,! 8!05/*"#(#(41, )*&4H &*& 40)!6(4&4 )#5/*, 
40&$, !)&$F)!,! !,(1. - # &'$4)2! 
O"&!0)2 %!/9(* .F)2 ,#$"#)46(! -*&$F)*. 
A$4"4)# "#$F 5$#%!0)!$!9(!0)4 8 !)(!S#(44 0)*)46#0&!,! -*$1%*. 
E05!/2-'7)# 8-$F8!.#-!5*0(!# G/#&)$!!.!$'%!8*(4#, 8#()4/1J4!((!# 4 !08#)4)#/2(!# 
!.!$'%!8*(4#. ... =$',!# !.!$'%!8*(4#, '&*-*((!# 4-,!)!84)#/#"/5!0)*8I4&!" 4/4 

&!"5#)#()(F" !$,*(!". 

E05!/2-'7)# )!/2&! 8-$F8!.#-!5*0(F# 4(0)$'"#()F ((# %*LI4# 40&$). 

E05!/2-'7)# 0$#%0)8* 4(%484%'*/2(!7 -*I4)F 0!,/*0(! )$#.!8*(41". 

?I*)#/2(! "!7)# $'&4 5!0/# $*.!)F 0 5$!%'&)!". 

<.$*)4)#02 -* "#%4J4(0&!7 5!"!I2L 8 0/'6*# (#%!"!,*(41. 
<.$*)4)#02 -* "#%4J4(0&!7 5!"!I2L, #0/4 $*-%$*9#(4# ,/*- (# 5$!H!%4). 
3 >C:V@O A<A@=@ EZ 3 TC@R@: 3 )#6#(4# (#0&!/2&4H "4(') )I*)#/2(! 

5$!"F8*7)# ,/*-* 8!%!7. 3 0/'6*# (!S#(41 &!()*&)(FH /4(- – 8F(2)# 4H, #0/4 G)! (# 
0!0)*8/1#) )$'%*. A$!%!/94)# 5$!"F8*)2 ,/*-*. 
3 0/'6*# 8!-(4&(!8#(41 5!9*$*, %/1 #,! )'S#(41 405!/2-'7)# 5!%H!%1I## 0$#%0)8!, 

'&*-*((!# 4-,!)!84)#/#"/5!0)*8I4&!" 4/4 &!"5#)#()(F" !$,*(!", #0/4 )'S#(4# 
8!%!7 5!8FS*#) !5*0(!0)2. 
O0/4 5$!%'&) /#,&!405*$1LI4701 4 "!9#) 0!-%*8*)2 !5*0('L *)"!0K#$' – H$*(4)# 
#"&!0)2 0 5$!%'&)!" ,#$"#)46(! -*&$F)!7 8 H!$!S! 8#()4/4$'#"!" "#0)#. 
U$*(4)# 8 -*54$*#"!" "#0)#. 

Y
<
+
P
:
C
E
+
<
3
;
E

 P
O
+

 A
+
O
=
<
>
?
<
+
<
W
 
<
>
?
E

 

3F.$*0F8*7)# 0!%#$94"!# 4 #"&!0)2 8 5$#%(*-(*6#((!" %/1 G)!,! "#0)# (0!,/*0(! 

"#0)(F"/$#,4!(*/2(F"/(*J4!(*/2(F"/"#9%'(*$!%(F" 5$*84/*" 4 (!$"*"). 

3. ><>?@3 E >3O=O EZ < ;<PA< O ?@U 

UEPEVO>;<O  @R3@ EO: B)*(!/ 

>E < EPM: B)4/!8F7 054$), .#-8!%(F7 054$) 
Y<+P:C@: C2H5OH 

P<CO;:CZ+ @Z P@>>@: 46,07 

 <PO+ CAS: 64-17-5 

AO+OVO \ TSCA: 3 0540&# 

4. PO+M AO+3<Q A<P<NE 

<XNEQ ><3O?: 

 #"#%/#((! 0"!7)# !.4/2(F" &!/46#0)8!" 8!%F 0 "F/!". 3 0/'6*# (*/4641 8 8!-%'H# 
5F/4 4/4/4 405*$#(47 405!/2-'7)# 4(%484%'*/2(F7 *8)!(!"(F7 %FH*)#/2(F7 

*55*$*) 4 (#5$!(4J*#"'L %/1 5F/4 -*I4)('L 05#J!%#9%'. E05!/2-'7)# 0$#%0)8* 
4(%484%'*/2(!7 -*I4)F. 

3=MU@ EO: 
3F8#%4)# 5!0)$*%*8S#,! (* 08#947 8!-%'H. 3 0/'6*# -*)$'%(#(41 %FH*(41 5!%*7)# 
&40/!$!%. <.$*)4)#02 & 8$*6', #0/4 $*-%$*9#(4# (# 5$!H!%4). 

A+<TC@?M3@ EO: 

A$!5!/!I4)# $!) !.4/2(F" &!/46#0)8!" 8!%F, 6)!.F $*0)8!$4)2 8#I#0)8!.  4&!,%* 
(46#,! (# %*8*7)# 8 $!) 5!0)$*%*8S#"' 8 .#00!-(*)#/2(!" 0!0)!1(44. <.$*)4)#02 & 
8$*6'. 
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 !"#$ EINECS: 200-578-6                                                                                                      [EY+ ;Y: 603-002-00-5 

;< ?@;? > 

;<WOQ: 

>(4"4)# -*,$1-(#(('L !%#9%' 4 !.'82, !"!7)# 5!8#$H(!0)2 &!94 !.4/2(F" 

&!/46#0)8!" 8!%F 0 "F/!" 4/4 5$4"4)# %'S. P!7)#02 0 "F/!", 6)!.F 5!/(!0)2L 

'%*/4)2 8#I#0)8! 0 5!8#$H(!0)4 &!94. <.$*)4)#02 & 8$*6', #0/4 $*-%$*9#(4# (# 
5$!H!%4). 

A<A@=@ EO 3 

TC@R@: 

 #"#%/#((! 8F(2)# &!()*&)(F# /4(-F, #0/4 5!/2-'#)#02 4"4.  #"#%/#((! 5$!"!7)# 
,/*-* %!0)*)!6(F" &!/46#0)8!" 5$!)!6(!7 8!%F 8 )#6#(4# (# "#(## 15 "4('). 
V40)F"4 5*/2J*"4 5!%(4"4)# 8#&4, 6)!.F 5!/(!0)2L '%*/4)2 5!5*8S## 8#I#0)8! 4- 
,/*-. =!0)*82)# 5!0)$*%*8S#,! 8 .!/2(4J', #0/4 $*-%$*9#(4# (# 5$!H!%4). 

5. PO+M A<W@+<?:[O EZ 

>+O=>?3@ A<W@+<-?:[O EZ: :,/#&40/F7 ,*-, 5!$!S!&, 054$)!'0)!7648F7 5#(!!.$*-!8*)#/2, 8!%*. 

<A@> <>?E 

3<>AC@PO O EZ E 3R+M3@: 

C#,&!8!05/*"#(1LI*101 94%&!0)2. P!9#) 8F%#/1)2 !5*0(F# 
)!&046(F# 4 $*-%$*9*LI4# 405*$#(41 4 %F". A*$F "!,') 
$*05$!0)$*(1)201 (* -(*64)#/2(!# $*00)!1(4# 4, 8 0/'6*# &!()*&)* 0 
40)!6(4&!" 8!05/*"#(#(41, %*)2 !.$*)('L 805FS&'. 

>AODE@C\ MO R@NE? MO 

>+O=>?3@ =CZ A<W@+ MU: 

A!9*$(F7 %!/9#( (*%#8*)2 0)*(%*$)(F# -*I4)(F# 0$#%0)8* (5!/(!# 
.!#8!# 0(*$19#(4#) 4 *8)!(!"(F7 4(%484%'*/2(F7 %FH*)#/2(F7 

*55*$*) 0 5!%*6#7 8!-%'H* 5! 5!)$#.(!0)4 %FH*(41 0 4-.F)!6(F" 

%*8/#(4#". 

6. PO+M A< A+O=<?3+@NO E] E CE;3E=@DEE V+OR3MV@Q MU >E?:@DEQ 

PO+M <XO>AOVO EZ CEV <Q 

XOR<A@> <>?E: 

:%*/4)# 40)!6(4&4 8!05/*"#(#(41 4 5$!8#)$4)# 5!"#I#(4#. 3 0/'6*# 
(#%!0)*)!6(!7 8#()4/1J44 (*%#(2)# 5!%H!%1I## 0$#%0)8! %/1 -*I4)F 

!$,*(!8 %FH*(41.  # %!5'0&*7)# 5!5*%*(41 5$!%'&)* 8 ,/*-* 4 (* &!9'. 

PO+M =CZ R@NE?M 

<;+:W@]NOQ >+O=M: 

A!-*.!)2)#02, 6)!.F 5$!/4)F7 5$!%'&) (# 5!5*/ 8 040)#"' 

8!%!0(*.9#(41 4/4 &*(*/4-*J44, 8!%!#"F 4 5!%8*/F. 

>A<><XM <VE>?;E: 

 # &*0*7)#02 5$!/4)!,! 5$!%'&)*, #0/4 (# (*%#)* 0!!)8#)0)8'LI*1 
-*I4)(*1 05#J!%#9%* (0". $*-%#/ 8). A!0F52)# 5$!/4)F7 5$!%'&) -!/!7 

4/4 %$',4" *.0!$.4$'LI4" 0$#%0)8!" 4 0!.#$4)#. A!0/# 0.!$* 80#,! 

5$!/4)!,! 5$!%'&)*, 8F"!7)# 5!8#$H(!0)2, (* &!)!$'L .F/ $*-/4) 
5$!%'&), 8!%!7 0 "F/!" 4 5$!8#)$4)# 5!"#I#(4#. A!"#0)4)# 80# !)H!%F 

8 5!/4G)4/#(!8F7 "#S!& %/1 ')4/4-*J44 4 ,#$"#)46(! -*&$!7)# #,!. 

>(4"4)#, !640)4)# 4/4 ')4/4-4$'7)# ,$1-('L !%#9%'. 

7. <X+@NO EO E U+@ O EO 

PO+M A+O=<>?<+<W <>?E 

=CZ XOR<A@> <T< 

<X+@NO EZ: 

 # %!5'0&*7)# 5!5*%*(41 5$!%'&)* 8 ,/*-*, (* &!9' 4 !%#9%'.  # 
%!5'0&*7)# %/4)#/2(!,! 4/4 $#,'/1$(!,! &!()*&)* 0 %*((F" 5$!%'&)!". 

 # 405!/2-'7)# 5$!%'&) 4 (# H$*(4)# #,! 8./4-4 !)&$F)!,! !,(1, 
"!I(!,! 40)!6(4&* )#5/* 4 %$',4H 40)!6(4&!8 8!-"!9(!,! 

8!05/*"#(#(41. <.$*I*7)#02 0 5$!%'&)!" !0)!$!9(! 4 405!/2-'7)# 
8-$F8!.#-!5*0(F# 4(0)$'"#()F ((# %*LI4# 40&$). E05!/2-'7)# 
8-$F8!.#-!5*0(!# G/#&)$!!.!$'%!8*(4# 4 !08#)4)#/2(!# !.!$'%!8*(4#. 
B)! ,4,$!0&!546#0&47 5$!%'&). 

:>C<3EZ =CZ XOR<A@> <T< 

U+@ O EZ: 

U$*(4)# 8 H!$!S! 8#()4/4$'#"!" 0'H!" 5!"#I#(44, 5$4 &!"(*)(!7 

)#"5#$*)'$# (9#/*)#/2(! 8 5$!H/*%(!" "#0)#), 5$4 G)!" 5$!%'&) 
%!/9#( .F)2 -*I4I#( !) 5$1"!,! 5!5*%*(41 0!/(#6(FH /'6#7. O"&!0)2 
%!/9(* .F)2 ,#$"#)46(! -*&$F)*. 

 O><3PO>?EPMO 3ONO>?3@: 
<&40/4)#/4, 5#$!&04%F, &40/!)F, H/!$*(,4%$4%F &40/!), I#/!6(F# 
"#)*//F, *""4*&. 

8. ;< ?+<C\ 3<R=OQ>?3EZ E >+O=>?3@ E =E3E=:@C\ <Q R@NE?M 
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?OU EVO>;EO PO+M: 

E05!/2-'7)# 8F)19('L 8#()4/1J4L %/1 5!%%#$9*(41 &!(J#()$*J44 

5$!%'&)* 8 8!-%'H# (49# '0)*(!8/#((FH A=;. E05!/2-'7)# 5$!%'&) 
)!/2&! 5$4 '0/!844 !.#05#6#(41 (*%/#9*I#7 8#()4/1J44. 

3O ?ECZDEZ: P#0)(*1 8F)19(*1, !.1-*)#/2(*1, "#H*(46#0&*1 (!.I*1), $#&!"#(%'#)01. 
>+O=>?3@ E =E3E=:@C\ <Q R@NE?M: 

R*I4)* !$,*(!8 %FH*(41: 

O0/4 &!(J#()$*J44 5*$!8 5$#8FS*L) '0)*(!8/#((F# A=;, (*%#8*7)# 
$#054$*)!$, !%!.$#((F7 '5$*8/#(4#" >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 

,4,4#(# 8 ,!$(!%!.F8*LI#7 5$!"FS/#((!0)4 4/4/4  *J4!(*/2(F" 

4(0)4)')!" >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 ,4,4#(# (NIOSH/MSHA), 

4/4 0!!)8#)0)8'LI47 #8$!5#70&!"' 0)*(%*$)' EN149. 

R*I4)* $'&: A#$6*)&4, 0)!7&4# & H4"46#0&!"' 8!-%#70)84L. 

R*I4)* ,/*-: R*I4)(F# !6&4. 

R*I4)* &!94: R*I4)(*1 05#J!%#9%*. 
;< ?+<C\ MO A@+@PO?+M: 

A$#%#/2(F# '$!8(4 5! 

OSHA: 
3$#"#((!# 0$#%(## -(*6#(4# (TWA): 1000 ppm, 1900 ",/"3

 

A=; 5! ACGIH: 3$#"#((!# 0$#%(## -(*6#(4# (TWA): 1000 ppm, 1800 ",/"3
 

9. YEREVO>;EO E UEPEVO>;EO >3<Q>?3@ 

3 O[ EQ 3E=: X#0J8#)(*1 5$!-$*6(*1 94%&!0)2. 

R@A@U: U*$*&)#$(F7 -*5*H. 

pH:  #) %*((FH 

?OPAO+@?:+@ ;@ACOA@=O EZ: -117°C = -179°F 

?OPAO+@?:+@ ;EAO EZ: 78,5°C = 173,3°F 

?OPAO+@?:+@ 3<>AC@PO O EZ: 12,8°C = 55,0°F (TCC) 

<T O<A@> <>?\ ()8#$%!# )#/!, ,*-): -- 

A+O=OCM 3R+M3@OP<>?E   49(47: 3,3%. 3#$H(47: 19%. 

=@3CO EO  @>MNO  MU A@+<3: 5,33 &A* (5$4 20°C = 68°F) 

AC<? <>?\ A@+<3: 1,6 (1 %/1 8!-%'H*) 

<? <>E?OC\ @Z AC<? <>?\: 0,789–0,791 ,/"/ (5$4 20°C = 68°F) 

+@>?3<+EP<>?\ 3:  

3<=@: >"#S48*LI*101 

>AE+?: >"#S48*LI*101 

BYE+: >"#S48*LI*101 

@DO?< : >"#S48*LI*101 

;<BYYEDEO ? +@>A+O=OCO EZ: -0,32 

?OPAO+@?:+@ >@P<3<>AC@PO O EZ: 371-427°C = 700–801 

?OPAO+@?:+@ +@RC<WO EZ:  #) %*((FH 

10. UEPEVO>;@Z >?@XEC\ <>?\ E @;?E3 <>?\ 

UEPEVO>;@Z >?<Q;<>?\:  # 5$!40H!%4). 

:>C<3EZ, ;<?<+MU >CO=:O? ERXOT@?\: 

A$1"F# 0!/(#6(F# /'64, !)&$F)F7 !,!(2, 8F0!&*1 
)#"5#$*)'$*, 40&$F, 0)*)46#0&47 G/#&)$46#0&47 -*$1%, 

8/*9(!0)2, %$',4# 40)!6(4&* )#5/* 4 8!-"!9(!,! 

8!05/*"#(#(41. 

 O><3PO>?EPMO 3ONO>?3@: 
<&40/4)#/4, 5#$!&04%F, &40/!)F, H/!$*(,4%$4%F 

&40/!), I#/!6(F# "#)*//F, *""4*&. 
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<A@> MO A+<=:;?M +@RC<WO EZ: P!9#) !.$*-!8F8*)201 ',*$(F7 ,*-. 

11. ?<;>EV <>?\ 

<>?+@Z ?<;>EV <>?\ 

(5#$!$*/2(F7/%#$"*/2(F7/ 

4(,*/1J41): 

P4(. )!&046(*1 %!-* (5#$!$*/2(F7, 6#/!8#&): 700 ",/&, (NTOTDY 8,77,1986) 

>"#$)#/2(*1 %!-*50 (5#$!$*/2(F7, 6#/!8#&): 9000 ",/&, (VCVGK* -, 93, 1984) 

>"#$)#/2(*1 %!-*50 (4(,*/1J41, &$F0*): 20000 ppm/10H (NPIRI* 1,44,1974) 

TCLo (4(,*/1J41, 6#/!8#&): 2500 ",/"3/20M (VCVGK* -, 93,1984) 

+@R=+@WO EO/ 

A<3+OW=O EO ;<WE: 
;!9*; &$!/4&; 20 ",/24H; 0$#%(11 (85JCAE -, 189, 1986) 

A<3+OW=O EO ECE 

+@R=+@WO EO TC@R: 
&$!/4&; 100 ",/4S; 0$#%(11 (FCTOD7 20,573,1982) 

+@R=+@WO EO ;<WE 

ECE =MU@?OC\ MU 

A:?OQ: 

 #) %*((FH 

P:?@TO  <>?\ 

A<C<3MU ;CO?<;: 

A!8$#9%#(4# = ;; ,$4.&!-5!%!.(*1 .*&)#$41 S.cerevisiae; 850 "4&$!"!/2// 

(MUREAV 326,165,1995) 

P')*J41 8 "4&$!!$,*(4-"*H; .*&)#$41 S.typhimurium; 11 pph (ENVRAL 52, 225, 

1990) 

D4)!,#(#)46#0&47 *(*/4-; 6#/!8#&; /4"K!J4); 2,5 pph/24H (MUREAV 537, 117, 

2003) 

?<;>EV < =CZ 

+OA+<=:;?E3 <Q 

>E>?OPM: 

P4(. )!&046(*1 %!-* (5#$!$*/2(F7, 9#(I4(*): 250 ",/&, (.#$#"#((!0)2 37 

(#%#/2); 8/41(4# (* G".$4!( 4/4 5/!% – %$',4# 8!-%#70)841 (* G".$4!( 

(AJOGAH 145,251,1983) 

P4(. )!&046(*1 %!-* (5#$!$*/2(F7, &$F0*): 22,5 ,/&, (0*"&*, .#$#"#((!0)2 11-

20 %(#7); !5$#%#/#((F# (*$'S#(41 $*-84)41 – J#()$*/2(*1 (#$8(*1 040)#"* 
(NETEEC 24, 719, 2002) 

>AODEYEVO>;@Z ERXE+@?OC\ @Z 

?<;>EV <>?\, A<+@W@]N@Z 

<?=OC\ MO <+T@ M-PE[O E – 

<= <;+@? <O 3<R=OQ>?3EO: 

V#/!8#&, 4(,*/1J41, 5000 ppm (9,4 ",//), $*-%$*9#(4# 
%FH*)#/2(FH 5')#7 4 05')*((!0)2 (ACGIH 2001) 

>AODEYEVO>;@Z ERXE+@?OC\ @Z 

?<;>EV <>?\, A<+@W@]N@Z 

<?=OC\ MO <+T@ M-PE[O E – 

P <T<;+@? <O 3<R=OQ>?3EO: 

 #) %*((FH 

?<;>EV <>?\ A+E @>AE+@DEE:  #) %*((FH 

;@ DO+<TO  <>?\: 
P4(. )!&046(*1 %!-* (5#$!$*/2(F7, "FS2): 320 ",/&,/50W-l 

(CALEDQ 13,345,1981) 

=<A<C E?OC\ @Z E Y<+P@DEZ: 

 *J4!(*/2(*1 )!&04&!/!,46#0&*1 5$!,$*""* (NTP):  #) 8 0540&# 

P#9%'(*$!%(!# *,#()0)8! 5! 4-'6#(4L $*&* (IARC): +#-'/2)*)!8 !5F)!8 (*% 948!)(F"4 (#%!0)*)!6(!. 

:5$*8/#(4# >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 

,4,4#(# (OSHA): 
 #) 8 0540&# 

@"#$4&*(0&*1 *00!J4*J41 05#J4*/40)!8 5! 

5$!"FS/#((!7 ,4,4#(# (ACGIH): 

 # !)(#0#(! & &*(J#$!,#(*" %/1 6#/!8#6#0&!,! 

!$,*(4-"* (@4). 

A+<T+@PP@ GENETOX :A+@3CO EZ >[@ A< 

<U+@ O <;+:W@]NOQ >+O=M 1988, 

A!/!94)#/2(F7: 

=!"4(*()(*1 /#)*/2 ' ,$F-'(!8. 

A+<T+@PP@ GENETOX :A+@3CO EZ >[@ A< 

<U+@ O <;+:W@]NOQ >+O=M 1988, 

<)$4J*)#/2(F7: 

T$4.F Aspergillus – 5$1"*1 "')*J41. SHE-

&/!(4$!8*((F7. 
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A+<T+@PP@ GENETOX :A+@3CO EZ >[@ A< 

<U+@ O <;+:W@]NOQ >+O=M 1988, 

<)$4J*)#/2(F7/!,$*(46#((F7: 

;*(J#$!,#((!0)2 – "FS2/&$F0*. 

12. 3<R=OQ>?3EO  @ B;<C<TE] 

B;<C<TEVO>;@Z ?<;>EV <>?\: >"#$)#/2(*1 %!-*50 (%*K(44): 5463,9 ",///48 6 ECETOC TR91 2003

>?<Q;<>?\ E >A<><X <>?\ ; 

UEPEVO>;<P: ECE 

XE<C<TEVO>;<P: +@RC<WO E]: 

=*((F7 5$!%'&) 5!%%*#)01 .4!/!,46#0&!"' $*-/!9#(4L. 

A<?O DE@C XE< @;<ACO EZ:  #) %*((FH 

AO+O <> 3 A<V3O:  #) %*((FH 

=+:TEO  OXC@T<A+EZ? MO 

BYYO;?M: 
;/*00 !5*0(!0)4 -*,$1-(#(41 8!%F (WGK): 1 

13. :?ECER@DEZ (> OP;<>?\]) 

>94,*7)# (#.!/2S4"4 5!$J41"4 8 5#64 %/1 094,*(41 H4"46#0&4H !)H!%!8, !0(*I#((!7 %!94,*)#/#" 4 

0&$'..#$!" 0!,/*0(! 80#" %#70)8'LI4" 5$*84/*" 4 (!$"*". 30# 5$!J#%'$F ')4/4-*J44 %!/9(F 

0!!)8#)0)8!8*)2 (*J4!(*/2(F", "#0)(F", !./*0)(F" 4 K#%#$*/2(F" -*&!(*", (!$"*" 4 5$*84/*" (-* 

08#%#(41"4 !. !0!.FH 5$*84/*H !.$*I*7)#02 8 '5$*8/#(4# ((*J4!(*/2(!#, "#0)(!# 4/4 !./*0)(!#) 5! -*I4)# 

!&$'9*LI#7 0$#%F). 

A!0/# !5!$!9(#(41 8F.$*0F8*7)# #"&!0)2 8 5$#%(*-(*6#((!" %/1 G)!,! "#0)# (0!,/*0(! 

"#0)(F"/$#,4!(*/2(F"/(*J4!(*/2(F"/"#9%'(*$!%(F" 5$*84/*" 4 (!$"*"). 

14. ?+@ >A<+?E+<3;@ 

P#9%'(*$!%(*1 *00!J4*J41 8!-%'S(!,! )$*(05!$)* (IATA): 

 <PO+ A< >AE>;: << : UN1170 

?<V <O <?T+:R<V <O  @EPO <3@ EO A< >AE>;: << : B)*(!/ 

;C@>> 4/4 A<=+@R=OCO EO: 
C#,&!8!05/*"#(1LI*101 94%&!0)2. 
(;/*00 3) 

T+:AA@ :A@;<3;E: PG II 

R@T+ZR E?OC\ P<+>;EU 3<=: =* 

P4(40)#$0)8! )$*(05!$)* >[@: 

E=O ?EYE;@DE<  MQ  <PO+: UN1170 

?<V <O <?T+:R<V <O  @EPO <3@ EO: B)*(!/ 

;C@>> <A@> <>?E: 
C#,&!8!05/*"#(1LI*101 94%&!0)2. 
(;/*00 3) 

15.  <+P@?E3 @Z E Y<+P@DEZ 

 <+P@?E3 MO =<;:PO ?M >[@: 

CAA/111 C#)'64# !$,*(46#0&4# 0!#%4(#(41; >540!& 8#I#0)8, $#&!"#(%!8*((FH  *J4!(*/2(F" 

4(0)4)')!" >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 ,4,4#(# (NIOSH); >540!& 8#I#0)8, (# 5!/'648S4H !.I#7 

!J#(&4 "#9%'(*$!%(!,! *,#()0)8* 5! 4-'6#(4L $*&* (IARC); A$!,$*""* 405F)*(47  *J4!(*/2(!7 

)!&04&!/!,46#0&!7 5$!,$*""F (NTP); >540!& !5*0(FH "*)#$4*/!8 P4(40)#$0)8* )$*(05!$)* >[@ (DOT); 

>540!& !5*0(FH 8#I#0)8 RTK S)*)*  2L-=9#$04; >540!& !5*0(FH 8#I#0)8 S)*)* A#(04/28*(41;  
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>540!& 5!%/#9*I4H !5'./4&!8*(4L 4(,$#%4#()!8 (IDL) 0 &!(J#()$*J4#7 0,1% 040)#"F !."#(* 4(K!$"*J4#7 

! "*)#$4*/*H, !&*-F8*LI4H !5*0(!# 8!-%#70)84# (* $*.!64H "#0)*H (WHMIS), ;*(*%*. 

:5$*8/#(4# >[@ 5! !H$*(# !&$'9*LI#7 0$#%F (EPA): 

A!%!)6_)(!# &!/46#0)8! ')#6&4 5! -*&!(' >[@ «< 80#!.^#"/LI4H "#$*H 5! !H$*(# 
!&$'9*LI#7 0$#%F, &!"5#(0*J41H 4 !)8#)0)8#((!0)4» (CERCLA) 

 #) 8 0540&# 

A!$!,!8!# -*5/*(4$!8*((!# &!/46#0)8! (TPQ) 5! -*&!(' ! 5/*(4$!8*(44 

"#$!5$41)47 8 6$#-8F6*7(FH 04)'*J41H (EPCRA) 
 #) 8 0540&# 

>?@?:> AO>?EDE=<3, YO=O+@C\ MQ R@;<  <X E >O;?EDE=@U, 

Y: TEDE=@U E +<=O ?EDE=@U 1998, :A+@3CO EO >[@ A< <U+@ O 

<;+:W@]NOQ >+O=M: 

>!0)*8/#( %!&'"#() 
Reregistration 

Eligibility Decision 

:5$*8/#(4# >[@ 5! !H$*(# )$'%* 4 5$!"FS/#((!7 ,4,4#(# (OSHA): 

A$#%#/2(!# &!/46#0)8! (TQ):  #) 8 0540&# 

 *J4!(*/2(*1 *00!J4*J41 5!9*$(!7 -*I4)F (>[@) (NFPA): 

A!&*-*)#/4 !5*0(!0)4 (HR): -%!$!82#-0, !,(#!5*0(!0)2-3, $#*&J4!((*1 05!0!.(!0)2-O 

>40)#"* 4%#()4K4&*J44 !5*0(FH "*)#$4*/!8 (HMIS): 

A!&*-*)#/4 !5*0(!0)4 (HR): -%!$!82#-1, !,(#!5*0(!0)2-3, $#*&J4!((*1 05!0!.(!0)2-O 

16. =<A<C E?OC\ @Z E Y<+P@DEZ, 3;C]V@Z >3O=O EZ < A<=T<?<3;O E AO+O>P<?+O 

>AODEYE;@DEE 3ONO>?3@ 

<0!.F# 5$4"#6*(41 !)0')0)8'L). 
 

>8#%#(41, 5$48#%#((F# 8 %*((!" 5*05!$)# .#-!5*0(!0)4, %!0)!8#$(F, (*0&!/2&! (*" 4-8#0)(!, 

0!!)8#)0)8'L) 4"#LI4"01 %*((F" 4 !.I#5$4-(*((F" 5$#%0)*8/#(41" (* "!"#() 5'./4&*J44 %*((!,! 

%!&'"#()*, (! (# 5$#)#(%'L) (* 406#$5F8*LI'L 5!/(!)' 4 %!/9(F 405!/2-!8*)201 )!/2&! %/1 05$*8&4. 

=*((F7 5$!%'&) 5$#%(*-(*6#( %/1 405!/2-!8*(41 !5F)(F"4 05#J4*/40)*"4, !./*%*LI4"4 -(*(41"4 8 

!./*0)4 H4"44 4 !5$#%#/#((!7 &8*/4K4&*J4#7, 5! 4H 0!.0)8#((!"' '0"!)$#(4L 4 5!% 4H !)8#)0)8#((!0)2, 

5!G)!"' &!"5*(41 Wako (# (#0#) !)8#)0)8#((!0)2 -* /L.!7 8!-"!9(F7 8$#%, 5!/'6#((F7 5$4 !.$*I#(44 0 

%*((F" 5$!%'&)!" 4/4 8 $#-'/2)*)# &!()*&)* 0 (4". 
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