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. 2.24-5.        “LL/LLy/LLz 
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2.25.    
  Z< (21) 

.!       VAMP 259. 

     
 Z = U/I   .   

      
 (    R-X ), 

   .  
      
 .    

VAMP     
         

   . 



2.25    
  Z< (21) 

2    

X

Z

R

Tripping zone

Tripping

Zone

polygonal characteristics

 2.25-1   . ,  
 ,   ,  . 

Z<

Short circuit fault loops

 2.25-2        
  .  

   
 5  (Z1, Z2, Z3, Z4  Z5)    

.        Z1<, 
Z2<, Z3<, Z4<  Z5<.   Z1    

    ,  
    . 

     
      2.25-3  

X

R

Z1

Z2

Z4

Z5

Z3

load angle

Load area in

forwa rd direction

Load area in

reverse direction

X setting point

R setting point

LoadR

polygonal characteristics

 2.25-3    . 
    3      5 

.  



   2   2.25   
  Z< (21)

    (21): 
  .  

. 
 

X 0.05 .. 250.00  0.80 X-  
R 0.05 .. 250.00  0.80 R-  

 
(MODE) 

/
/  

  
 

t< 0.04 .. 300.00  
 

 
LOAD 
BLOCK 

/   
  
 

     
LoadAngle 10 .. 40 ° 40    
LoadR 0.05 .. 250.00  1.00  

 
 X-, R-      

 .    
   VAMPSET   . 

  
0.5      

      (  
 ).       

   ,   
   1%    

. 

  
      

( )      
     DI   
  DO.      

       . 
      

    .   
  DO     

        
 .    

 DI       
       
.        

,  ,  « »   
(PUTT),  « »   (POTT),  

       
.      

     
   “DI   ”   “DI  



2.26    
   Ze< (21N) 

2    

  ”.   
      “DI   

”   “DI    ”  
   “  ”. 

2.26.    
   Ze< (21N) 

.!       VAMP 259. 

       
    

ZG = U/(I + k0 x 3 x I0)    .   
K0 = (Z0L – Z1L) / (3 x Z1L) 
Z0L =     

  
Z1L =     

  

      
(    R-X )     I0

,    . 
        

.     VAMP 
      

         
  . 

X

Z

R

Tripping zone

Tripping

Zone

polygonal characteristics

 2.26-1   . ,  
 ,   ,    



   2   2.26   
   Ze< (21N)

Z<

Earth-fault fault loops

  2.26-2     . 

   
 5  (Z1e, Z2e, Z3e, Z4e, Z5e)    

  .      
  Z1e<, Z2e<, Z3e<, Z4e<  Z5e<.  

 Z1      
 ,      . 

      
,     2.25-3. 

X

R

Z1e

Z2e

Z4e

Z5e

Z3e

load angle

Load area in

forwa rd direction

Load area in

reverse direction

X setting point

R setting point

LoadR

polygonal characteristics

 2.26-3    . 
    3      5 

.  

    (21N): 
  .  

. 
 

X 0.05 .. 250.00  0.80 X-  
R 0.05 .. 250.00  0.80 R-  

 
(MODE) 

/ /
 

  
 

t< 0.04 .. 300.00  
 

 



2.26    
   Ze< (21N) 

2    

  .  
. 

 

LOAD 
BLOCK 

/   
  
 

Io min 
input 

Io1; Io2; IoCalc - Io1  Io 
  

.  Io  
Io min 0.005 .. 8.000 

(20.000   
Io) 

. 
.

0.050 .  Io  
 

     
LoadAngle 10 .. 40 ° 40    
LoadR 0.05 .. 250.00  1.00  

 
        

k0 0.00 .. 10.00 0.00  .  
 

 (k0) -60 .. 60 ° 10   . 
  

 X-, R-      
 .    

   VAMPSET   . 
  
      

( )   ,   
     DI   
 .      

       . 
      

    .   
  DO     

        
 .    

 DI       
       
.        , 

  ,  , 
 « »   (PUTT),  « » 

  (POTT),    . 
       

      
“DI   ”   “DI    

”.      
   “DI   ”   

“DI    ”     
“  ”. 



   2   2.27   
LdI> (87)

2.27.    
LdI> (87) 
.!       VAMP 259. 

    (LDP) 
     

 ,      
.  

     
      

   .   , 
  ,    

         
       

 .      
        

       
 .       

       , 
     

  . 
       

   .   , 
      

     
    .  

    38400 bps. 
      

   . 
     

  . 
     -  
 .     

    VSExxx-GG    
 1 .    
     , 

   10 . 
    , 

     
 .  

 ,    
     , 

   2.27-1 . 



2.27   
 LdI> (87) 

2    

dIRESISTIVE

Phase current  (pu) 

Trip region 

dI> pick-up 
(Basic setting)  

Slope  

Start of slope (Basic limit)  
 

 2.27-1 LDP     

     LdI>   
,   20    

 . 
      , 

 ,   ,  20 ,  
      

      . 
        

 ,   .   
  ,   ,    

  (   5 ),     
. 

     
   . 

    LDP    
     , 

       . 
      

        
:      

 LDP     
, ,        

 .    
   ,     

       .  
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   2   2.28  
   (50BF)

     I> 
(87): 

 /
 

 

 
 (dI> pick-up) 

In   
 

 
  

 
(Start of slope) 

In    

 (Slope) %   
 

  
 

(Operation delay) 

[0.020 .. 
3.000] /  

  
  0.020 

  

 
  

  (CT 
primary other) 

[10 .. 
20000] 

 
  

  
  500 

 (SCntr)    
 (TCntr)    

. 
 

  
(dI> status) 

  

2.28.   
   (50BF) 

     
    ,   

  (CB),    
        

  .    
      
  . 

     
( )       

      , 
    . 
       
,      , 

      ,   
  « »   
   . 

      , 
    .    5.4 

         
  . 



2.28   
   (50BF) 

2    

    
  ( ) (50BF) 
  .  . 
  

(Status) 
- 

. 
 

. 

  

F 
F 

 
(SCntr) 

   (  
) 

C 

 
(TCntr) 

   (  
) 

C 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 

Cbrelay
1 - 14 

  
*). 
 T1 – T14 (  

  
 ) 

Set 

t>     
  

Set 

       .  0. 
Set =   (  ) 
C =      
F =     ( ) 

 
*)       . 

.  3.6. 

   8  
    8  

:       
. 

    
   (8  

)  (50BF) 
  .  

- -   ,  
: : .  ,   

 
 

 
(EDly) 

%     
%  . 100% = 

 



   2   2.29   (99)

2.29.   (99) 
     

   ,  
    . 

  : 
  

    60   
 10 .     1 

.   20 .    
     THD  100 

. 
  

   ( .  ). 
Cmp  

 . ‘>’   “ ”   ‘<’ ” ”  
  

 .      
,    . 

T  
    

  
  ( ) 

NoCmp  
     “ ” (‘<’). 

   .   “ ” 
NoCmp    . 



2.29   (99) 2    

 2.29-1     
  

IL1, IL2, IL3   
Io1     I01 
Io2     I02 
U12, U23, U31   
UL1, UL2, UL3   
Uo    
f  
P   
Q   
S   
Cos Fii   
IoCalc   IL1 + IL2 + IL3 
I1    
I2    
I2/I1    

    
 

I2/In     . 
 

U1    
U2    
U2/U1    

    
 

IL  (IL1 + IL2 + IL3)/3 
Uphase (ULN)  (UL1 + UL2 + UL3)/3 
Uline (ULL)  (U12 + U23 + U31)/3 
TanFii  [=tan(arccos )] 
Prms     
Qrms    

 
Srms     
THDIL1   IL1 
THDIL2   IL2 
THDIL3   IL3 
THDUa    Ua 
THDUb    Ub 
THDUc    Uc 
fy    
fz     
IL1rms IL1 .     
IL2rms IL2 .     
IL3rms IL3 .     
U12y     
U12z     
ILmin, ILmax .  .   



   2   2.29   (99)

ULLmin, ULLmax .  .   
ULNmin, 
ULNmax 

.  .   

   
     

.      
  ,     

 . 

  
       . 

      
 ,   (  

, , )  . 
      

  . 
   PrgN (99) 

  .  . 
  

(Status) 
- 

. 
 

. 

  
 

F 
F 

 
(SCntr) 

   
(  ) 

C 

 
(TCntr) 

   
(  ) 

C 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 

   
   
 

 
  

  
  LED  

  

Set 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
   

 . 
 

  5 
. 

Set 



2.29   (99) 2    

  .  . 
 

(Link) 
(  
2.29-1)  

 
 

  

Set 

(  
2.29-1) 

 
 

 
Cmp

> 
< 

   
“ ”  
“ ” 

Set 

 
(Pickup) 

 , 
   
  

 
(Pickup) 

. 
. 

   . 
 

Set 

t    
  

Set 

 
(Hyster) 

%   
 

Set 

NoCmp . 
. 

.  
  

“ ”. ( =’<’) 

Set 

Set =   (  ) 
C =      
F =     ( ) 

 

   8  
    8  

:  ,    
   . 

    
PrgN (99) 

  .  
- -   ,  

: : .  ,   
Flt . 

. 
   

 
 

 
(EDly) 

%     
%  . 100% = 

 

SetGrp 1
2 

    
  



   2   2.30   (50ARC/50NARC)-

2.30.   (50ARC/50NARC)- 
 

 .!        
   X6.       
      8.4  0. 

      
.      

   .   
      . 

     
       

: 
 ArcI>    . 

   IL1, IL2, IL3. 
 ArcI01>     .  

 I01. 
 ArcI02>     .  

 I02. 

    
       

   . 
   .    

. 
 S1   S1. 
 S2   S2. 
 S1/S2      S1  S2. 
 BI      48  

. . 
 S1/BI   S1   . 
 S2/BI   S2   . 
 S1/S2/BI   S1  S2   

. 



2.30   (50ARC/50NARC)- 
 

2    

  
  (BI)     ( .  8.4) 

        
       

 .       
    ,  , 
  . .    ( . 

 5.4).    “ ”    48  
.       VAMP  

  VAMP,    . 

  
  (BO)     ( .  

8.4  8.5)   ,      
         

       
.  ( )   

     (   5.4). 
      48  

.       VAMP   
  VAMP,    . 

     
      , 

      
.      

    . 
     , 

  ,    . .  

  
  (pu)    

    . 
ArcI>:  1 pu = 1xIN =    

  
ArcI01>: 1 pu = 1xI01N =    

     I01. 
ArcI02>: 1 pu = 1xI02N =    

     I02. 



   2   2.30   (50ARC/50NARC)-

    
ArcI>, ArcI01A, ArcI02> (50ARC/50NARC) 

  .  .
 

(Status) 
- 

 

. 

    
   

  ArcIn 
    

 

F 
F 

 
(SCntr) 

  (  
).  S1, S2  

BI. 

C 

 
(TCntr) 

  (  
)  

   .  
 ArcIn 

C 

 
(TCntr) 

   (  
) 

C 

. 
 

(Force) 

. (Off) 
. (On) 

 
 

  
.   

   
    

.  
  5 

. 

Set 

ILmax 
Io1 
Io2 

 
  

 ArcI> 
 ArcI01> 
 ArcI02> 

ArcI> 
ArcIo1> 
ArcIo2> 

. 
. 

  xIN 
  xI01N 
  xI02N 

Set 

ArcIn
– 
S1 
S2 
S1/S2 
BI 
S1/BI 
S2/BI 
S1/S2/BI 

   
   
 1   X6:4-

5 
 2   X6:6-

7 

 X6:1-3 

Set 

     
Ldly     

    
Set 

LdlyCn
– 
S1 
S2 
S1/S2 

   
   
 1   X6:4-

5 
 2   X6:6-

Set 



2.31  
  

2    

BI 
S1/BI 
S2/BI 
S1/S2/BI 

7 

 X6:1-3 

       .  0. 
Set =   (  ) 
C =      
F =     ( ) 

 

   8  
    8  

:  ,   , 
  ,    

    . 

     
ArcI>, ArcI01A, ArcI02> (50ARC/50NARC) 

  .  
- -   , 

 
: : .  ,  

 
 (Type) . 

. 
  . 

   ArcI>. 
Flt . 

. 
  

 
 

(Load) 
. 
. 

   
.   

 ArcI>. 
 

 
 

(EDly) 

%   
  %  . 

100% =  

2.31.  
  

 
    

(IDMT)       .  
,      

       
. 

   ,   
         

  . ,  
  ,  



   2   2.31 
  

  ,    
   .  

     
 .     

    
,        

  . 

    
 

      
    . 

    
      

. 

  
   ,   

   : 
   

    
,     (IEC, IEEE, 

IEEE2, RI)     (  
 ,    

  . .).    2.31.1. 
       

 
   (IEC, IEEE, IEEE2)  

      
  .    

    ‘ ’,   
     A ... 

E.    2.31.2. 
    

   
    16  [ , 

].      
,    .   

    ‘PrgN’'.    
      

  .   
      

  . .  2.31.3. 



2.31  
  

2    

     
     

     
  .   (Up)    

(down)       
.      

20xISET, 4xISET  2xISET. 

     
 

       
  ,  

     
. 

     (Setting Error) 
   ,    
 : 

1.        
  VAMPSET,   

  /
/ . ,   

 IEC/NI,      
IEEE,    ,   

 NI     IEEE. 
       

IEEE  ( , MI),    
(Setting Error)  .

2.      A…E,    
    

3.     
      

  .

 
     

 50xIN       
     10xI0N.   

       20 
    .   

    
       

   . 



   2   2.31 
  

 2.31-1 
   

 
  

.    ,  
  

     20 
.    

IL1, IL2, IL3  
I0Calc 

250 A 12.5 A 

I0N = 5 A *) 50 A 2.5 A 
I0N = 1 A *) 10 A 0.5 A 

I0N = 0.2 A *) 2 A 0.1 A 
*)     . The VAMP 257-
3C7____  I0  1A  5 A.   VAMP 255-3D7____  

 0.2 A  1 A I0. 
  1  

  = 750/5 
   

0 = 100/1  (     
    ) 

      1 A 
  I0. 

   I>     12.5 A. 
       I>  

     12.5 
A / 5 A = 2.5 xIN = 1875 APrimary.   . 

       I0>  
   0.5 A.      

     I0>    
    0.5 A / 1 A = 

0.5 xI0N = 50 APrimary.   . 
  2 

  = 750/5 
   

   = 600 A 
I0Calc (= IL1 +IL2 +IL3)       

 
    600/750*5 = 4 A 

   I>     12.5 A. 
       

   12.5 A / 4 A = 3.13 
xIMOT = 1875 APrimary.   . 

       I0>  
   12.5 A.     

  I0>        
     12.5 

A / 5 A = 2.5 xI0N = 1875 APrimary.   . 



2.31  
  

2    

2.31.1.   
  IEC, IEEE, IEEE2, RI 

    
     IEC, IEEE, IEEE2  

RI,     . 
      

       
. 

     
 

      
,     , 

         
.   .  2.31-1. 

 
     

 ,     
20     .    , 

     
 -   . .  2.31.1-1 . 

 2.31.1-1    
      

  . 
 

 
  

D
T 

IE
C

 
IE

E
E

 

IE
E

E
2 

R
I 

DT    X  
NI1    X X 
VI    X X X 
EI     X X X 

LTI    X X 
LTEI       X 
LTVI      X 

MI      X X 
STI     X 

STEI       X 
RI   ASEA   X

RXID   ASEA  X



   2   2.31 
  

   
  IEC 

       
      2.31.1-1.  

     
      

   I     
 .    

       . 
 2.31.1-1 

1
B

pickupI
I

Akt

t =     
k =   
I =   
Ipickup =    
A, B =      2.31.1-2. 

        
  IEC 60255-3,   (NI), 
  (EI),  

 (VI)  VI .  , 
     

 (LTI). 

 2.31.1-2      
   IEC 

    
A B 

NI   
 

0.14 0.02

EI  
 

80 2

VI  
 

13.5 1

LTI  
  

120 1



2.31  
  

2    

      "  
  (NI) ": 

k  = 0.50 
I  = 4 . . (  ) 
Ipickup  = 2 . .  
A  = 0.14 
B  = 0.02 

0.5
1

2
4

14.050.0
02.0t

      5 .   
       2.31.1-1. 

  2.31.1-1 IEC  
  

. 

 2.31.1-2 IEC 
  

  



   2   2.31 
  

 2.31.1-3 IEC  
  

 

 2.31.1-4 IEC  
  

 

   
 IEEE/ANSI  

       
   IEEE Std C37.112-1996 (MI, VI, 

EI)          
 2.31.1-3  IEEE  

       
   .   ,   VAMP  

      
,    . 

      
        

2.31.1-2.       
       

   I     
.       

    . 
 2.31.1-2 



2.31  
  

2    

B

I
I

Akt C

pickup

1

t =     
k =   
I =   
Ipickup  =    
A,B,C  =      2.31.1-3. 

 2.31.1-3     
   IEEE/ANSI 

    
A B C 

LTI  
 0.086 0.185 0.02

LTVI    
  28.55 0.712 2

LTEI 
  

 
 

64.07 0.250 2

MI  
 0.0515 0.1140 0.02

VI   19.61 0.491 2 

EI  
 28.2 0.1217 2

STI  
  0.16758 0.11858 0.02

STEI   
 1.281 0.005 2

      "  
 (MI)": 

k  = 0.50 
I  = 4 . . 
Ipickup  = 2 . . 
A  = 0.0515 
B  = 0.114 
C  = 0.02 

9.11140.0
1

2
4

0515.050.0 02.0t  



   2   2.31 
  

      1.9 .  
        2.31.1-

8  

 2.31.1-5  ANSI/IEEE 
  

  

 2.31.1-6 ANSI/IEEE 
  

  
 

 2.31.1-7 ANSI/IEEE 
  

  
 

 2.31.1-8 ANSI/IEEE 
  

  



2.31  
  

2    

  2.31.1-9 ANSI/IEEE 
  
  

 2.31.1-10 ANSI/IEEE 
  

  
 

   
 IEEE2  

 1996    ANSI  C37.112  
   , 

     
 .     

 -  2.31.1-3,    VAMP  
IEEE2.        IAC,   

   General Electric IAC 
  . 

       
   2.31.1-4.  

    
       

   .   ,   VAMP  
      

,    . 
      
        

2.31.1-3.       
       

   I     
 .    

       . 



   2   2.31 
  

 2.31.1-3 

32

C
I

I

E

C
I

I

D

C
I

I
BAkt

pickuppickuppickup

t =     
k =   
I =   
Ipickup  =     
A,B,C,D,E =      2.23.1-
4. 

  2.31.1-4    
   IEEE2  

    
A B C D E 

MI  
 0.1735 0.6791 0.8 -0.08 0.1271 

NI   
 0.0274 2.2614 0.3 -.1899 9.1272 

VI   0.0615 0.7989 0.34 -0.284 4.0505 

EI  
 0.0399 0.2294 0.5 3.0094 0.7222 

      "  
 (MI)": 

k  = 0.50 
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15 1.00 0.00  
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- 
DI1…DI32,
VI1...VI4, 
LedAl, 
LedTr, 
LedA, 

LedB, 
LedC, 
LedDR 

VO1...VO6 

 .  
 

  
  

   Al 
   Tr 
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   LC
   

DR 
  

Set 

.  .. 
(Started at) 
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(Stopped at) 
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(On) 
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 12  : 
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(Daily); 
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(Monday); 

    
 . 

 
(Tuesday); 
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(Wednesday); 

    
 . 

  
(Thursday); 
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(Friday); 

    
 . 

  
(Saturday); 

    
 . 

  
(Sunday); 

    
 . 
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MTWTFS     

   . 

 
(Mode) 

SatSun     
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IFltLas xImode    
, 

  

(Set) 

  
AlrL1 
AlrL2 
AlrL3 0 
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 (= )  
 . 
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ClrDly 
1=  

OCs 
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 .  
. 

AlrL1=AlrL2=AlrL3=0 
AlrL1=1 orAlrL2=1  
AlrL3=1 

LxAlarm
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  AlrL1...3 
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LxTrip

.  
. 

' '    
 ltL1...3 

  
  

Set 

LxTripOff

.  
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' '   
 FltL1...3 

  
  

Set 

OCTrip 

.  
. 
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Set 
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  .  

  
  

Set 
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Set =   (  ). 
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    .   
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 Spabus,   Spabus      
  / .  

**)   SPA-bus ,     
SPA-bus       

  . 
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0 (LSB) T1 
1 T2
2 T3
3 T4
4 A1
5 A2
6 A3 
7 A4
8 A5
10 T5
11 T6
12 T7

SelfDiag1 

13 T8

  

0 (LSB) DAC    mA 
1 STACK OS:   
2 MemChk OS:   
3 BGTask OS:    

4 DI   
 (DI1, DI2) 

5

6 Arc    
 

7 SecPulse   
 

8 RangeChk DB:    
9 CPULoad OS:  
10 +24V 
11 -15V 

  
 

12 ITemp   
 

13 ADChk1    A/D  
14 ADChk2   A/D 

SelfDiag3 

15 (MSB) E2prom   E2prom  

0 (LSB) +12V   
 SelfDiag4 

1 ComBuff BUS:   
         

       VAMPSET. 
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(EFMode) 
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(Reverse) 
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(TrigIn) 

Io1;Io2;DI1 - Io  : 
Io1:    

  
 . 

Io2:    
 

  
 

DI1:  
  
  1 

UoTrig 1 … 80 % Uon 20    Uo 
Itrig 10 … 800 % In 80    

 
 

(Event) 
:  - .   

     
   : 

 .  
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VM259.RU003 VAMP 24h support phone +358 (0)20 753 3264 215

4.   
       

 . (  -    
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,        

 ,      
    . 
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t
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U
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)

0
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f2/f1 (%)

 4-1        
. 

4.1.   
      IL1, IL2, IL3

  0 – 250 A 
 I  7.5 A 0.5 %    15 A 

I > 7.5 A 3 %   
   45  -65 . 

  UA, UB, UC

     
  “   

”. , Uc     
 U0    “1LL+U0/LLy”.  

  0 – 160  
  0.5 %  0.3  

   45  -65 . 



4.2    4    

    I01, I02

  In  5A, 1 A  0.2 A.     
 ( ) . 

  0 – 10 xIn 
 I  1.5 xIn 0.3 %   0.2 %  In 

I > 1.5 xIn 3 %   
   45  -65 . 

  
  16   – 75  

  10  

  P, Q, S 
 |PF|> 0.5 1 %    3 SEC 

   45  -65 . 

  
 |PF| >0.5 0.02 . 

   45  -65 . 

  E+, Eq+, E-, Eq- 
 |PF| > 0.5 1 %    3 /1  

   45  -65 . 

      
 I, U > 0.1 PU 2 % . 

     
   45  -65 . 

4.2.    
   

     
  .    

     
 ( .  4.5). 

2
15

2
2

2
1 ... fffrms IIII

   
     

  .    
     

 ( .  4.5). 
2

15
2

2
2

1 ... fffrms UUUU
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  (THD)

4.3.    
  (THD) 

   THD    
     .  

       
   2-   15-  . (  

 17-        
   15-  .  

 -    .) 

     
  

1

15

2

2

h

h
THD i

i

,  

h1 =    
h2...15 =  

 
h1 = 100 A 
h3 = 10 A 
h7 = 3 A 
h11 = 8 A 

%2.13
100

8310 222

THD

     : 

ARMS 9.1008310100 2222  

       
(THD)      
       

.       13.0 
%. 
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4.4.    
   (    

)    IL1, IL2, IL3   
 S, P  Q.     

  10   30    
  "  ". 

   
 . 

. 
 . 

 10 ... 
30 

.  Set

    
IL1da A     

IL1 
IL2da A     

IL2 
IL3da A     

IL3 
Pda     

  P 
PFda     

  PF 
Qda    

  Q 
Sda     

 S 
   (RMS) 

IL1da A     
IL1 

IL2da A     
IL2 

IL3da A     
IL3 
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4.5.    
 
      

     
       . 

  .  .  
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 .  

.  
 

IL1, IL2, IL3   (    ) 
IL1RMS, IL2RMS, 
IL3RMS 

 ,   
 

Io1, Io2     
U12, U23, U31   
Uo    
f  
P, Q, S , ,   
IL1da, IL2da, IL3da     
IL1da, IL2da, IL3da 
( . ) 

   , 
  

PFda   -   

  "ClrMax"     . 

 
   . 

ClrMax - 
 

  .  . 
 

S 

4.6.    
 31   12  

      
 31   12    

  .  
     31 . 

     
. 

 . .  

IL1, IL2, IL3 X   (    ) 
Io1, Io2 X    
S X    
P X X   
Q X X   
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   “  ” ("Timebase"). 

      
 .  .

 
 

(Timebase) 20  

200  

1  

1  

demand

   
 . 

 .  .   1 
 *) 
 .  .   200 

 
 .  .   1  
 .  .   1 

. 
 .  .   

  ( .  4.4) 

S 

ResetDays    31 S
ResetMon    12  S 

*)          
  20 . 

4.7.    
      

 ,   
       

.    “  
 ” ("Voltage measurement mode") 

       
.   

 : 
 “2LL+Uo” 

     U12  
U23     U0.  

  ( .  8.9-1).  
   .  

   . 
 “3LN” 

     UL1, UL2 
 UL3.    

 ( .  8.9-2).   
. 

 “1LL+U0/LLy” 
      

. .  2.24-1 



   4   4.8  

 “2LL/LLy” 
      

. .  2.24-1 
 “LL/LLy/LLz” 

      
. .  2.24-1 

      
 ,    . 

4.8.   
    VAMP    

 ,   4.7.  
       . 

     
     , 
     "2LL+Uo". 

     . 
*

323
*
112 LL IUIUS ,  

S  =    

12U  =   ,  
     

L1  L2. 
*
1LI =     

  L1,  . 

23U  =   ,  
     

L2  L3. 
*
3LI =     

  L3,  . 

 ,     
    

S
P

SimagQ
SrealP

SS

cos

)(
)(
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     , 
     "3LN". 

     . 
*
33

*
22

*
11 LLLLLL IUIUIUS ,  

S  =    

1LU  =   ,  
    L1. 

*
1LI =     

  L1,  . 

2LU  =   ,  
    L2. 

*
2LI =     

  L2,  . 

3LU  =   ,  
    L3. 

*
3LI =     

  L3,  . 

 ,     
      

 

S
P

SimagQ
SrealP

SS

cos

)(
)(

4.9.     
 4.9-1       

 ,  cos      PF. 
 4.9-2   ,    

PQ-power. 
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 4.9-1    /  

 4.9-2    

   
 
 

,  
 

 
 

cos  -  
 

+ .  + +
+ .  + - 
- .   - +
- .   - - 

4.10.   
  ,      

      
   C. L. Fortescue (1918).  

: 
   1 
   2 
   0 
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   : 

W
V
U

aa
aa

S
S
S

2

2

2

1

0

1
1

111

3
1  ,  

S0 =    
S1 =    
S2 =    

2
3

2
11201 ja , a   

U =   L1  
(     ) 

V =   L2 
W =   L3 

     "2LL+U0" . . 
   ,  

   . 

23

12
2

2

1

1
1

3
1

U
U

a
a

U
U

 ,  

U12 =    L1  L2. 
U23 =    L2  L3. 

   ,  
     

. 
.!       

    U0  3I0.   , 
   “I0”   

 “3I0” 

 1,    
UN = 100  

   "2LL+U0". 
: 

Ua  = U12 = 100  
Ub  = U23 = 0 

33
33

0100
0100

3
1

0
0100

1
1

3
1 2

2

1

a
a

U
U
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U1  = 33 % 
U2  = 33 %
U2/U1  = 100 % 

    , 
  U2/U1   100 %. 

  2,     
   

UN = 100  
   "2LL+U0". 
: 

Ua  = U12 = 100  0° 
Ub  = U23 = 100/ 3  �150° = 57.7  �150° 

302.19
305.38

303/1
303/2

3
100

303/101
903/101

3
100

1503/100
0100

1
1

3
1 2

2

1

a
a

U
U

U1 = 38.5 % 
U2  = 19.2 %
U2/U1  = 50 % 

 4.10-1    . 
     

3/100,    . 

	3

	3

	3

1

1

1
1

U = 2/3
1

U = 1/3
2

2

150° 120°

120°
U

12
U

12

U
12

U
12

U
23

U
23

aU
23

-aU
23

a U
2

23

Positive sequence

Injected line-to-line voltages

Negative sequence

-a U
2

23

FortescueEx2

U -a U
12 23

2

U -aU
12 23

 4.10-1    ,  
 . 
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U1  = 100/ 3 x 2/3 = 38.5 % 
U2  = 100/ 3 x 1/3 = 19.2 %
U2/U1  = 1/3:2/3 = 50 % 

 3,      
  

UN = 100  
   "3LN". 
: 

Ua  = UL1 = 100/ 3  0° = 57.7  0° 
Ub  = UL2 = 100/ 3  �120° = 57.7  �120° 
Uc  = UL3 = 0  

         2  
    U12 = UL1 – UL2 = 

100 V 30°  U23 = UL2 – UL3 = UL2 = 100/ 3  �120° 
  2.    +30°   

,         
     . 

602.19
05.38

602.19

60100
0200

60100

33
1

1201000100
01000100

1201000100

33
1

0

120
3

100

0
3

100

1
1

111

3
1

2

2

2

1

0

aa
aa

U
U
U

U0  = 19.2 % 
U1  = 38.5 % 
U2  = 19.2 %
U2/U1  = 50 % 

 4.10-2   .  
    3/100, 

   . 



   4   4.11 ,   
 

�




�

�
�

�

U = 2/3
1

U = 1/3
2

120° 120°

120°

U
L1

U
L1

U
L1

U =0
L3

U
L2

U
L2

a U
2

L2

a U
2

L2

aU
L2

U +aU
L1 L2

U +a U
L1 L2

2

Positive sequence

Injected line-to-neutral voltages

Negative sequence

FortescueEx3

 4.10-2    ,  
  

    
U1  = 100/ 3 x 2/3 = 38.5 % 
U2  = 100 3 x 1/3 = 19.2 %
U2/U1  = 1/3:2/3 = 50 % 

4.11. ,   
  

      
      
.     

   –    
 .       

  . 
     

,          
       

. 
     
  . 



4.11 ,   
  

4    

4.11.1.   
.!     , 5 A, 1A  0.2 
A,        

,      
   . .  9.1.1. 

     
   

   
  

SEC

PRI
SECPRI CT

CTII

  
 

PRI

SEC
PRISEC CT

CT
II

      I01  I02 
   PRI  SEC.  

     ,  
 I0Calc     

     PRI  SEC. 
 1:   . 

 = 500/5 
    4 A. 

   IPRI = 4x500/5 = 400 A 
 2:   . 

 = 500/5 
  IPRI = 400 A 

   ISEC = 400x5/500 = 4 A 

  [pu] 
        

ArcI>  
1 pu = 1xIMODE = 100 %,  
IMODE        ( . 

 10). 

       
 ArcI> 

1 pu = 1xCTSEC     
1 pu = 1xCTPRI   . 



   4   4.11 ,  
 

 
   

  

   
  ,  

  ArcI>   
 -  (3I0)  

  
. 

MOTSEC

PRISEC
PU ICT

CTI
I

SEC

SEC
PU CT

I
I

.  
 PRI

MOT
SECPUSEC CT

I
CTII

SECPUSEC CTII

 1:      
     ArcI>. 

 = 750/5 
,     7 A. 

     
IPU = 7/5 = 1.4 pu = 140 %  

 2:       
        

   ArcI>. 
 = 750/5 

IMOT = 525 A 
,      7 A. 

     
IPU = 7x750/(5x525) = 2.00 pu = 2.00 xIMOT = 200 %  

 3:      
 ,     ArcI>. 

 = 750/5 
  2 pu = 200 %. 

   
ISEC = 2x5 = 10 A  

 4:      
   ,   

  ArcI>. 
 = 750/5 

IMOT = 525 A  
  2xIMOT = 2 pu = 200 %. 

   
ISEC = 2x5x525/750 = 7 A  



4.11 ,   
  

4    

 5:        
 . 

 I01  I02. 
 0 = 50/1 
,     30 . 

     
IPU = 0.03/1 = 0.03 pu = 3 %  

 6:       
 . 

 I01  I02. 
 0 = 50/1 

  0.03 pu = 3 %. 
   

ISEC = 0.03x1 = 30   
 7:        
 . 

 I0Calc. 
 = 750/5 
,     IL1 0.5 A. 

IL2 = IL3 = 0. 
     

IPU = 0.5/5 = 0.1 pu = 10 %  
 8:       
 . 

 I0Calc. 
 = 750/5 

  0.1 pu = 10 %. 
   IL2 = IL3 = 0,    IL1  

ISEC = 0.1x5 = 0.5 A  

4.11.2.   
 /    

 
   

   
= "2LL+U0" 

   
= "3LN" 

  
 

SEC

PRI
SECPRI VT

VTUU
SEC

PRI
SECPRI VT

VTUU 3

  
 

PRI

SEC
PRISEC VT

VT
UU

PRI

SECPRI
SEC VT

VTUU
3



   4   4.11 ,  
 

 1:   .   
 "2LL+U0". 

 = 12000/110 
     Ua  Ub 

 100 . 
   UPRI = 100x12000/110 = 10909  

 2:   .   
 "3LN". 

 = 12000/110 
      

 Ua, Ub  Uc  57.7 . 
   UPRI = 3x58x12000/110 = 10902  

 3:      
 "2LL+U0". 

 = 12000/110 
  UPRI = 10910 . 

   USEC = 10910x110/12000 = 100  
 4:   .   

 "3LN". 
 = 12000/110 

   U12 = U23 = U31 = 10910 . 
    Ua, Ub  Uc 

 
USEC = 10910/ 3x110/12000 = 57.7  

  [pu]  
 

1 pu = 1xUN = 100 %,  UN =    
   

   = 
"2LL+U0", "1LL+Uo/LLy", 
"2LL/LLy", "LL/LLy/LLz" 

   = 
"3LN" 

  
 

N

PRI

SEC

SEC
PU U

VT
VT
U

U
N

PRI

SEC

SEC
PU U

VT
VT
U

U 3

  
 

PRI

N
SECPUSEC VT

U
VTUU

PRI

NSEC
PUSEC VT

UVT
UU

3

 1:    .   
 "2LL+U0". 

 = 12000/110 
     Ua  Ub 

 110 . 
     

UPU = 110/110 = 1.00 pu = 1.00xUN = 100 % 



4.11 ,   
  

4    

 2:   .   
  "3LN". 

 = 12000/110 
     

   Ua,Ub  Uc  63.5  
     

UPU = 3x63.5/110x12000/11000 = 1.00 pu = 1.00xUN = 100 % 
 3:   .   

  "2LL+U0". 
 = 12000/110 

   1.00 pu = 100 %. 
   

USEC = 1.00x110x11000/12000 = 100.8  
 4:   .   

  "3LN". 
 = 12000/110 

UN = 11000 V 
   1.00 pu = 100 %. 

     
    Ua,Ub  Uc . 

USEC = 1.00x110/ 3x11000/12000 = 58.2  

  [pu]    
  

   
 (U0) 

  
 = "2LL+U0", 

"1LL+Uo/LLy" 

   = "3LN" 

  
 SEC

SEC
PU U

U
U

0 3
1 cba

SEC
PU

UUU

VT
U

 
  SECPUSEC UUU 0 SECPUcba VTUUUU 3

 1:   .   
  "2LL+U0". 

U0SEC = 110  (     
U0     .) 

     Uc  22 
. 
   

UPU = 22/110 = 0.20 pu = 20 % 



   4   4.11 ,  
 

 2:   .   
  "3LN". 

 = 12000/110 
     Ua  66 

,     
Ua = Ub = 0. 

   
UPU = (66+0+0)/(3x110) = 0.20 pu = 20 % 

 3:   .   
  "2LL+U0". 

U0SEC = 110  (     
U0     .) 

  U0 = 20 %. 
     Uc  

USEC = 0.20x110 = 22  
 4:   .   

  "3LN".  
 = 12000/110 

  U0 = 20 %. 
 Ub = Uc = 0,    Ua 

 
USEC = 0.2x3x110 = 66   
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5.   

5.1.   
     . 

        
    .   

       
.      

 .  
.!       A,   

       A1 - A3. 

       
     . . 

 9.1.4  0.  SPST    
(NO),     A1, A2  A3, 

     (SPDT). 

   
 .  .

T1 …T14 0 
1 

   
 

(    
   

) 

F 

A1 … A5 0 
1 

   
 

F 

 
. 

 
(IF) 

0 
1 

  
 

   
 

F 

. 
 

(Force) 

 (On) 
 

(Off) 

 
 

  
.   

   
    

.  
   

 
 

  
  5 

. 

Set 



   5   5.2  

 .  .
  

A1 ... A5 0.00 ... 99.98
 

99.99 

    
  

   
 . 

99.99  = . 
  “0”  

  
 

Set 

   (     VAMPSET) 
   

.  32 
 

   
 (DO)   

 VAMPSET.  
   

 “   n” (“Trip 
relay n”),  n=1…14  

   n“ 
(”Alarm relay n”),   
n=1...5 

Set 

Set =   (  ) 
F = ,     

5.2.   
  1-32      

.   –   (NO) / 
  (NC) –     

    .  
   ,  , 

    . .  
,     DI1 … DI6 

  “ ” (  ).   
   48  .   

  X3:1. 
.!          

  . 

        
  VAMPSET    . 

    , 
       

,     VAMPSET. 



5.2   5    

   
 . 

. 
 . 

DI1 ... DIn 0 
1 

  
 

(   
   

  
) 

   (DI) 
DI1 ... DIn 0 ... 

65535 
    

 
(   

   
  

) 

(Set) 

     
DI1 ... DIn 0.00 ... 

60.00 
   

   
   

  
(   

   
  

) 

Set 

 DI1 ... DI32 
.  

 

   
 (NO).  

  0 1 
   

 (NC) 
  1 0 

Set 

 
 

(Alarm 
display) 

 
 

   
  

  
  

  (DI) 

Set 

. 
  

(On event) 

. 

. 

  
  

   
  

Set 

 
  

(Off event) 

. 

. 

  
   

   
  

Set 

   (     VAMPSET) 
 

 (Label) 
 

.  
10 

 

  . 
   

  "DIn",  
n=1...32 

Set 



   5   5.2  

 
(Description) 

 
.  

32 
 

  . 
   

  
“ . ” ,  n=1...32 

Set 

Set =   (  ) 

   : 
DI     

X3:1 48  .    DI1…6 
1 X3:2 
2 X3:3 
3 X3:4 
4 X3:5 
5 X3:6 
6 X3:7 

 48  .  

7 X7:1 
8 X7:2 
9 X7:3 
10 X7:4 
11 X7:5 
12 X7:6 

 18…265  .  
50…250  .  

X7:7    DI7…12 
13 X7:8 
14 X7:9 
15 X7:10 
16 X7:11 
17 X7:12 
18 X7:13 

 18…265  .  
50…250  .  

X7:14    DI13…17 

  

19 X6:1…2 
20 X6:3…4 

 18…265  .  
50…250  .  

 .  
(ARC)  2 DIs 

21 X8:1 
22 X8:2 

 18…265  .  
50…250  .  

X8:3    D21…22 

.  
\   

(X8) 

23 X8:4 
24 X8:5 

 18…265  .  
50…250  .  

X8:6    D23…24 
25 X8:7 
26 X8:8 

 18…265  .  
50…250  .  

X8:9    D25…26 
27 X8:10 
28 X8:11 

 18…265  .  
50…250  .  

X8:12    D27…28 

29 X8:19...20  T5  
. 

30 X8:17...18 

 18…265  .  
50…250  .  

 T6  
. 
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31 X8:15...16  T7  
. 

32 X8:13...14  T8  
. 

   
 

  
. . 

X7:7 X7: 1-6 (DI 7-12) 18  .   
50  .  

10  .   
5  .  

X7:14 X7: 8-13 (DI 13-18) 18  .   
50  .   

10  .   
5  .  

X8:3 X8: 1-2 (DI 21-22) 18  .   
50  .  

10  .   
5  .  

X8:6 X8: 4-5 (DI 23-24) 18  .   
50  .  

10  .   
5  .  

X8:9 X8: 7-8 (DI 25-26) 18  .   
50  .  

10  .   
5  .  

X8:12 X8: 10-11 (DI 27-28) 18  .   
50  .   

10  .   
5  .  

   X8: 13-20 (DI 29-32),  
    

.  
      

      
   . 



   5   5.3    

5.3.     
       
.       

 .     
  ,      VAMPSET. 
        

 .  

   
  .  . 

VI1 ... VI4 0 
1 

 
  

 
(Events) 

. 
. 

  Set 

   (     VAMPSET) 
 

(Label) 
 

.  10 
 

  VIs  
.  

 "VIn",  
n=1...4 

Set 

 
(Description) 

 
.  32 

 

  VIs.  
 

“  ” 
("Virtual input n"),   
n=1...4 

Set 

Set =   (  ) 
       , 

    .   
      . 

      
      

.  

5.4.   
  ,   

  ,  ,  
         

 ,    , 
   . . 

     
" ” (“Alarm") and   “  ” ("Trip")  

  .     
 – "A", "B" and "C" ,    

.  ,  
 (DR)     

   . .   
 5.4-1. 
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     .  

     . 
       

 . 
       

("release latched"),     
.        

 .       
 ,     .  
      .  

     VAMPSET “  
  ”  ("Release output matrix 

latches").     ,  “   ” 
("Release latches")    . 

 5.4-1  . 



   5   5.5  

5.5.   
       

   .   
     DI1 - DIn,   

       
    .   
  5.5-1   

    (•)   
    . 

 5.5-1      

5.6.   
    ,  

, , ,  .  
     " -

"  "  ". 
     
      

 .  1...6 ,   
 7...8      . 

   : 
o   
o  
o    .

      
    (    1-

6,    1-6).    
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 “  ” (“Object failed”),  
,    . 

  
    : 

   
 (00) 

 
 

 
 

 (11) 

  
. 

    
     : 

   
.  (DI)  

‘ . ’ 
  . 

.  (DI)  
‘ . ’ 

  . 

.  (DI)  
‘    ’ 

,  
 

, 
 

      
   

. .  
 (Max ctrl 

pulse length) 
0.02 … 600  

 
   

   
 . 

  
(Completion timeout) 

0.02 … 600  
  

  

  
(Object control) ./ .   

 
      

,      
“    ” (“Max 
ctrl pulse length”),       

   “  ” (“Object 
failure”).     .  
“  .  ” (“Completion timeout”) 

    .  
   ‘    ’  , 

    . 

    
      

  : 
   

 x       
  x       

    ,   
  ,  ,   . . 



   5   5.6  

   (  ) 
     

: 
   

.  (DI)  
‘ . ’ 

  . 

.  (DI)  
‘ . ’ 

,  
 

, 
 

   

  . 

  
 (Object timeout) 0.02 … 600  

  
  

 
      

,      
“    ” (“Max 
ctrl pulse length”),       

   “  ” (“Object 
failure”).     . 

    (   
 >= 5.53) 

    , 
   .   

    : 
  

.  (DI)    
  

.  (DI)    
 

   

.  (DI)   
 

.  (DI)    
 

   

    .   
  .    

     . 
     

   60 . 

5.6.1.  /  
 

        
 HMI ( -  ),   

   . 
      

   HMI ( -  
),      . 
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5    

  /   
    HMI,    

  .     
        

 .     
/      

“  “ (“Objects”)  VAMPSET.  
.!       . 

5.7.   
  ( ) (79) 

    ( )  
 5.7-1      

,     
 .  

Critical

AR1

AR2

AR-matrix Start delay

O
p

e
n

C
B

Dead time

C
lo

s
e

C
B

Discrimination
time

Reclaim time
I>

s

I>
t

I>
>

s

..

In use

In use
0...300 s 0...300 s 0...300 s 0...300 s

R
e

c
la

im
tim

e
s
u

c
c
e

e
d

e
d

.

M
o

v
e

b
a

c
k

to
s
h

o
t

1
.

Shot 1

If
n

e
w

A
R

re
q

u
e

s
t

is

a
c
tiv

a
te

d
d

u
rin

g

re
c
la

im
tim

e
,

c
o

n
tin

u
e

o
n

n
e

x
t

s
h

o
t

If
c
ritic

a
l
s
ig

n
a

l
is

a
c
tiv

a
te

d
d

u
rin

g

d
is

c
rim

in
a

tio
n

tim
e

,

m
a

k
e

fin
a

l
trip

Not in use

In use

Ready

(Wait for

AR-request)

0...300 s 0...300 s

0...300 s 0...300 s

Shot 2

Shot 3...5

 5.7-1   

   ,   
(         

 )    
  .    

     
   . 

   1  5    
/   .   
   ,   1  

 ,  2 -  .  
       

  1.       
     , 

       
     . 



   5   5.7  
  ( ) (79)

      
,   .   

,    .  
   1  5      . 

       
,     . 

   1  5      
.      

  ,    
 .   , 

    .  
   " " 

. 
      

 .  -    
       

      
  .    

   . 
   ,  

     
         

     1. 
      

   .   
,      

  .  -    
 ,      
 .     

     ,  
      . 

     
  ,   

      
  , ,  , 100 . 
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  ( ) (79) 

5    

  
      , 

 ,    . .,   
   : 

 
 

 

>= 5.31   .  
      

.     
,     

 .   
      
   . 

< 5.31   .  
     

 (1…4)    
. 

  
      

    
    . 

   
 

 
 

   
 :  
     

    
   ,    

   .  
       

  . 

>= 5.53 

   
 :  

     
      

 .    
   

    
 . 



   5   5.7  
  ( ) (79)

< 5.53      
     ,  

     
. 

    (   
 >= 5.31) 

       
  .  1   

  1      
    2.   

  2   «  
 2» (BBreaker 2 object).   

     , 
   .   
 2    

  «    
 2»  (IInput for selecting CB2) .  

        
  . 

   (    
>= 5.57) 

       
 ,    . 

    « » 
(BBlock).      . 

     
      . 

    ,     
      

  . 

   (   
 >= 5.1) 

       
 .  , ,    
 ,     .  

          
,       .  

 1      4  . 
       . 

       
  . 
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5    

   (   
 < 5.1) 

 ,    ,    
 .  1      

 4  .      
  1  ,     

   . 

   2…5 &   
  (    >= 5.1) 
        

  .   
  2  4    1  

   1     
. 

.:       2...5  
       

 .    3     
 2,       

    2  2. 

     (< 5.1)  
 ,       
 .      

  ,   
 1.      , 

       1  
  .   

      
       

 . 

   
     

    .  
 ,     

     . 
      

 : 
 

 
 

    
: 

>= 5.31       
  

< 5.31      
 



   5   5.7  
  ( ) (79)

     (   
 >= 5.53) 

    ,   
   .    

    ,   
    .   

        
  ,     

       
  (      

 ). 

       
    .    

  .   
 ,     

. 

     
 5      
,       (1…4  

).    
,       
   ,    

 .   
    0.5    

 . 

      
      

.       
 .     

  ,   
 .    ,  

          
  .    

,    . 

      (  
  >= 4.95) 

    ,    
      

 . 
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5    

   : 
  .  

 
 

  
(ARena) 

 . 
(Aron);  

 . 
(ARoff) 

-  
. 

(Aron);  

/
 

 (Block) ,  
 

 
, 

 
  

 

- -   
  . 
   

, 
,  

 
. 

  
  

/  
 (AR_DI) 

, 
 

 
, 

 
  

 

- -   
  

 
/  

 

  
  2 

(AR2grp) 

 . 
(Aron);  

 . 
(ARoff) 

-  
. 

(Aron);  

/  
   2 

  
(ReclT) 

0.02 … 
300.00 

 10.00  
 . 

   
 . 

  
 (Arreq) 

 (On); 
. (Off) 

- . (Off)   
 

  
  

(ShotS) 

 (On); 
. (Off) 

- . (Off)   
  

 
  

(ARlock) 

 (On); 
. (Off) 

- . (Off)  
  

 
 

  
(CritAr) 

 (On); 
. (Off) 

- . (Off)  
 

  

   
  (Arrun) 

 (On); 
. (Off) 

- . (Off)    
 

 . 
.  

(FinTrp) 

 (On); 
. (Off) 

- . (Off)  
 

  
 

  
 (ReqEnd) 

 (On); 
. (Off) 

- . (Off)  
  

 
 

  
  (ShtEnd) 

 (On); 
. (Off) 

- . (Off)  
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  ( ) (79)

  .  
 

 

 . 
.  

 (CriEnd) 

 (On); 
. (Off) 

- . (Off)  
 

 
  

  
 (ARUnl) 

 (On); 
. (Off) 

- . (Off)   
 

  
 (ARStop) 

 (On); 
. (Off) 

- . (Off)   
 

 
 . 

  
(FtrEnd) 

 (On); 
. (Off) 

- . (Off)  
 

 
  

 
  

(Aron) 

 (On); 
. (Off) 

- . (Off)  
  

  
 (Aroff) 

 (On); 
. (Off) 

- . (Off)   
 

 
 . 

.  
 (CRITri) 

 (On); 
. (Off) 

-  (On)  
 

 
 

  
 . 

  
1  (AR1Tri) 

 (On); 
. (Off) 

-  (On)  
 

  
1  

 . 
  

2  AR2Tri 

 (On); 
. (Off) 

-  (On)  
 

  
2  

 
 

 
 

  
(CRITri) 

 (On); 
. (Off) 

-  (On)  
 

 
 

  

 . 
  

1  (AR1Tri) 

 (On); 
. (Off) 

-  (On)  
 

  
1  

 . 
  

2  (AR2Tri) 

 (On); 
. (Off) 

-  (On)  
 

  
2  
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5    

  .  
 

 

  
  

 (DeadT) 
0.02 … 
300.00 

 5.00   
   

.   
   

   
. 

AR1  (On); 
. (Off) 

- . (Off) ,  
   

  
  

AR2  (On); 
. (Off) 

- . (Off) ,  
   

  
 

  
  

1 (Start1) 

0.02 … 
300.00 

 0.02   
  

1   
 

  
  

2  (Start2) 

0.02 … 
300.00 

 0.02   
  

2   
 

  
 

 
1 (Discr1) 

0.02 … 
300.00 

 0.02   
 

 
1   

 
  
 

 
2 (Discr2) 

0.02 … 
300.00 

 0.02   
 

  
2 

     : 
 .  

 
 

 
 

 1 
(Obj1) 

 
(UNDEFINED); 

 (OPEN); 
 (CLOSE); 

  
(OPEN_REQUEST); 

  
(CLOSE_REQUEST); 

 (READY); 
  (NOT_READY); 

  
(INFO_NOT_AVAILABLE); 

 (FAIL) 

-  
 1  
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  ( ) (79)

 
(Status) 

 (INIT); 
  

(RECLAIM_TIME); 
 (READY); 
-  . -  

(WAIT_CB_OPEN); 
-  . -  

(WAIT_CB_CLOSE); 
  

(DISCRIMINATION_TIME); 
 (LOCKED); 

. . 
(FINAL_TRIP); 

  
(CB_FAIL); 

 (INHIBIT) 

-  
 

 

 
(Shot#) 

1…5 -  
 

 
ReclT   

(RECLAIMTIME); 
  

(STARTTIME); 
  (DEADTIME); 
  

(DISCRIMINATIONTIME) 

-  
 

   
 

) 

 
 
 

(SCntr) 

-  
 
 

 
(Fail) 

-  
 

  
 1 

(Shot1) * 
-  

 
 1 

 2 
(Shot2) * 

-  
 

 2 
 3 

(Shot3) * 
-  

 
 3 

 4 
(Shot4) * 

-  
 

 4 
 5 

(Shot5) * 
-  

 
 5 

*)  5         
. 
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5    

  5.7-2      .   2  
 . 

1.    I>;  
    1.

2.      
OpenCB

3.  .  
   1,    OpenCB
.

4.     1 ; 
 CloseCB .

5.  .   CloseCB
     

  1.  -  
 I>.

6.     1 ;
  OpenCB .

7.  .  
   2,    OpenCB
.

8.     2 ; 
 CloseCB .

9.  .   CloseCB
,    

  2.    .
10.    .  

     .
       

  1.



   5   5.8  

5.8.   
    

     .  
    VAMPSET    

.  : 
   (AND) 
   (OR) 
    2 (XOR) 
   (NOT) 
  (COUNTERs) 
  (RS & D flip-flops) 

   20.   
   31.   

    . 
      

    VAMPSET (VMV.EN0xx). 



6.1   6   

6.  

6.1.   
     .  
 , Ethernet,   .  

  ,      
  .  

        
 .     RS-

232       , 
    VX003. .  6.1-1  
 8. 

12345
6789

D9S

F
ro

n
t

p
a

n
el

in
u

se

Rx in

DSR in

LOCAL
PORT

EXTENSION
PORT

REMOTE
PORT

Tx out

RS-232

DTR out

+8 VGND

FRONT PANEL

COMMUNICATION PORTS

CommunicationPorts 257&259

Communication

option 1

Communication

option 2

X9

X10

X10

ETHERNET
PORT

Ethernet

 6.1-1.    .    X9   X10 
      ( .  8). 

6.1.1.    
    2 : 

    
    ( .  8) 

          
. 



   6  6.1  

.!        
 X9  X10         

 ( .  8). 

.!   VX003     ,   
         

,    DTR  6  DSR  4 . 
.  6.1-1. 

    
       

  VAMPSET,    
     . 

  ,   " "   
  ,   ,  

,      
    ,   . . 

,      
     VAMPSET, (  SPA-bus  
  9600/7E1),   
       (  
   38400/8N1).   

  ,     
 .      

       
 . 

  
    RS-232,    

    .  

 
  .  .
 

(Protocol) 

 

SpaBus 
ProfibusDP 
ModbusSla 
ModbusTCPs 
IEC-103 

 
/  

(ExternalIO) 
DNP3 

   
   

. 
  

  VAMPSET 
SPA-bus ( ) 
Profibus DB ( ) 
Modbus RTU  
Modbus TCP  
IEC-60870-5-103 
( ) 
Modbus RTU , 

   
/  

DNP 3.0 

Set 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 



6.1   6   

  .  .
 

(Errors) 
0 ... 216 1    

  
  
  

Clr 

 
 

(Tout) 

0 ... 216 1    
  

  
  

Clr 

/DPS 

  
= 38400/8N1 

 VAMPSET

   
 . 

 = /  
D =    
P = : , , 

 
S =    

1) 

 VAMPSET (   SPA-bus   
 ) 

Tx /    
 /  

 
 

 
(Msg#) 

0 ... 232 1    
  

   
 

Clr 

 
(Errors) 

0 ... 216 1    
  

   
 

Clr 

 
 

(Tout) 

0 ... 216 1    
  

   
 

Clr 

Set =   (  ) 
Clr =    0 
1)       .

        
   . 

6.1.2.   X9 
  
       

. .  6.1-1,  8,  12  
 . TTL  -    

    .   
       

. 



   6  6.1  

 6.1.2-1      
   X5   . TTL (A)  

. 
      

A TTL (    
) 

D9S 

B  ,  HFBR-0500 
C  
D RS-485 ( )    
E  ,  

(62.5/125� ) 
SMA 

F  Rx/  (62.5/125 ) 
Tx   

HFBR-0500/SMA 

G  (62.5/125 ) Rx/ 
  

SMA/HFBR-0500 

 
  .  

. 
 

(Protocol) 
 

SPA-bus 
ProfibusDP 
ModbusSla 
ModbusTCPs 
IEC-103 

 
/  

(ExternalIO) 

DNP3 

   
 . 

- 
SPA-bus ( ) 
Profibus DB ( ) 
Modbus RTU  
Modbus TCP  
IEC-60870-5-103 
( ) 
Modbus RTU , 

   
/  

DNP 3.0 

Set 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 

 
(Errors) 

0 ... 216 1    
  

  
  

Clr 

 
 

(Tout) 

0 ... 216 1    
  

  
  

Clr 

/DPS 

   
 . 

 = /  
D =    
P = : , 

,  
S =   

1)



6.1   6   

  .  
. 

 
(Debug)  

 
ASCII 

    
  
  

 
   SPA-bus 

Set 

Set =   (  ) 
Clr =    0 
1)       .

        
   . 

6.1.3.    
  RS-485    / . 

        
.     ,  X9  

X10. .  6.1-1   8. 

 
  .  

. 
 

(Protocol) 

 

SpaBus 
ProfibusDP 
ModbusSla 
ModbusTCPs 
IEC-103 

 
/  

(ExternalIO) 
DNP3 

   
   

. 
  

  VAMPSET 
SPA-bus ( ) 
Profibus DB ( ) 
Modbus RTU  
Modbus TCP  
IEC-60870-5-103 
( ) 
Modbus RTU , 

   
/  

DNP 3.0 

Set 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 

 
(Errors) 

0 ... 216 1    
  

  
  

Clr 

 
 

(Tout) 

0 ... 216 1    
  

  
  

Clr 



   6  6.1  

  .  
. 

/DPS 

  
= 38400/8N1 

 VAMPSET

   
 . 

 = /  
D =    
P = : , 

,  
S =   

1) 

Set =   (  ) 
Clr =    0 
1)       .

        
   . 

6.1.4.  Ethernet 
VS_EtherConf      Ethernet  

VAMPSET  Modbus TCP    , 
 TCP/IP. .  6.1-1. 

 
  .  

. 
 

(Protocol) 
 

ModbusTCPs 
IEC-61850 

    
 . 

  
  VAMPSET 

Modbus TCP  
 IEC-61850 

Set 

 
 (Port) 

  
= 502 

 TCP/IP  Set 

IP  
(IpAddr) 

n.n.n.n  IP . (   
VAMPSET  

) 

Set 

 
 

(NetMsk) 

n.n.n.n    
(   
VAMPSET  

) 

Set 

 
(Gatew) 

n.n.n.n   (   
VAMPSET  

.) 

Set 

IP  
 

 
(NTPSvr) 

n.n.n.n  IP    
  

(NTPS). (   
VAMPSET  

.) 

Set 

 
VAMPSET 
(Vsport) 

 
=2

3 

 VAMPSET  IP Set 



6.2   6   

  .  
. 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 

 
(Errors) 

0 ... 216 1    
  

  
  

Clr 

 
 

(Tout) 

0 ... 216 1    
  

  
  

Clr 

Set =   (  ) 
Clr =    0 

6.2.   
      

: 
  
   
  
  . 
   
  (SPA-bus   SPA-bus ) 

6.2.1.    
    VAMP    

 .  VAMPSET  
,    RS-232  

 TCP/IP    ETHERNET.  
    SPA-bus    

  VAMPSET,   
    SPA-bus.  

 TCP/IP .  6.1.4. 

6.2.2. Modbus TCP  Modbus RTU 
  Modbus      

.       
  . Modbus TCP  Ethernet,   

Modbus RTU    (RS-485, , 
RS-232). 
VAMPSET      

   Modbus.    
 «  Modbus» (Modbus 

Parameters.pdf). 



   6  6.2  

 Modbus      
   « » ("Protocol"). .  6.1. 

   TCP/IP   6.1.4. 

 
  .  . 

 
(Addr) 

1 � 247  Modbus  
. 

   0 
  

  
. Modbus TCP 
  

   
TCP. 

Set 

/  
(bit/s) 

1200 
2400 
4800 
9600 
19200 

/     
Modbus RTU 

Set 

 
(Parity) 

 
 

 

  Modbus 
RTU 

Set 

Set =   (  ) 

6.2.3. Profibus DP 
 Profibus DP    

.   VPA 3CG. 

  "  " 
      

     
Profibus DP.     , 

      Profibus.  - 
   128 ,  

    . 
    

       
Profibus,      

 . 

  "   " 
      

      VAMP   
       

  Profibus.   –   
      

   Profibus,    
    . 



6.2   6   

.!          
.    ,      

     . 

   ProfiBusDPdevice-
ProfilesOfVAMPdevices.pdf     

. 

  
VAMPSET       
  .      

Profibus Parameters.pdf. 
 Profibus DP     
    « » ("Protocol"). .  

6.1. 

 
  .  

. 
 

(Mode) 

 
  

   
  
 
  

   

Set 

/  
(bit/s) 

2400 /     
   

Profibus. (  
   

Profibus  
 

 Profibus  
   12 

/ .) 
Emode

 

(  60) 
(  

) 

  
. 

   
. 

(   
   

.) 

(Set)

InBuf 
 

 Rx   
 Profibus. 

(   ) 

1) 3) 

OutBuf 
 

 x   
 Profibus. 

(   ) 

2) 3) 

 
(Addr) 

1 � 247    
   

Profibus . 

Set 

 
(Conv) � 

VE 

  
   

   "VE" 
4)



   6  6.2  

 
Set =   (  ) 
Clr =    0 
1)       

    .    
  8 . 

2)       
    .    

  8 .. 
3)    Profibus   

  .       
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 X1   
:   

1 IL1(S1)   L1 (S1) 
3 IL2(S1)   L2 (S1) 
5 IL3(S1)   L3 (S1) 
7 Io1/1A(S1)    Io1(S1) 
9 Io2/5A(S1)    Io2(S1) 
11 Ua .  4.7    
13 Ub .  4.7    
15 -- -- 
17 Uc .  4.7    
19 -- -- 

 X1   
:   

2 IL1(S2)   L1 (S2) 
4 IL2(S2)   L2 (S2) 
6 IL3(S2)   L3 (S2) 
8 Io1/1A(S2)    Io1 (S2) 
10 Io2/5A(S2)    Io2 (S2) 
12 Ua .  4.7    
14 Ub .  4.7    
16 -- -- 
18 Uc .  4.7    
20 -- -- 
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 X2 
:   

1 A5   5 
2 A5   5 
3 A4   4 
4 A4   4 
5 A3   3 
6 A3   3 
7 A2   2 
8 A2   2 
9 IF COM   ,   
10 IF NC   ,    
11 IF NO   ,    

1

2

3

4

5

6

7

8

9

10

11

 X3 
:   

1 +48V       1 – 6 
2 DI1   1 
3 DI2   2 
4 DI3   3 
5 DI4   4 
6 DI5   5 
7 DI6   6 
8 -- -- 
9 A1 COM   1,   
10 A1 NO   1,    
11 A1 NC   1,     
12 T2   2 
13 T2   2 
14 T1   1 
15 T1   1 
16 -- -- 
17 Uaux   
18 Uaux   
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 X7 
:   

1 DI7   7 
2 DI8   8 
3 DI9   9 
4 DI10   10 
5 DI11   11 
6 DI12   12 
7 COM1     7 – 12 
8 DI13   13 
9 DI14   14 
10 DI15   15 
11 DI16   16 
12 DI17   17 
13 DI18   18 
14 COM2     13 – 18 
15 T4   4 
16 T4   4 
17 T3   3 
18 T3   3 

 X8 (VAMP 257/259-3C7) 
:   

1 DI21   21 
2 DI22   22 
3 COM1     21-22 
4 DI23   23 
5 DI24   24 
6 COM2     23-24 
7 DI25   25 
8 DI26   26 
9 COM3     25-26 
10 DI27   27 
11 DI28   28 
12 COM4     27-28 
13 T8   8/   32 
14 T8   8/   32 
15 T7   7/   31 
16 T7   7/   31 
17 T6   6/   30 
18 T6   6/   30 
19 T5   5/   29 
20 T5   5/   29 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
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 X8 (VAMP 257/259-3C8) 
:   

1 T14   14/  
2 T14   14/  
3 T13   13/  
4 T13   13/  
5 T21   12/  
6 T12   12/  
7 T11   11/  
8 T11   11/  
9 T10   10/  
10 T10   10/ 
11 T9   9/  
12 T9   9/  
13 T8   8/   32 
14 T8   8/   32 
15 T7   7/   31 
16 T7   7/   31 
17 T6   6/   30 
18 T6   6/   30 
19 T5   5/   29 
20 T5   5/   29 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

 X6 
:   

1 BI      
2 BO     
3 COM   /     I/O 
4 S1>+   1,   * 
5 S1>    1,   * 
6 S2>+   2,   * 
7 S2>    2,   * 

*)         

 X6   DI19/DI20 
:   

1 DI19   19 
2 DI19   19 
3 DI20   20 
4 DI20   20 
5 -- -- 
6 S1>+   1,   * 
7 S1>    1,   * 

*)         



8.2   8   

8.2.   
  Uaux (  40…265  

   )    X3 
 17-18.  

.!    Uaux (24   , 
 B):   

- = X3: 17   + = X3: 18. 

8.3.    
      

 : 
 1:   1 
 2:   EEthernet    
 2 

       
.       ,  

  Ethernet    
 ( .  12    
). 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

X3 X1

V
Y

X
0
6
0
A

1

3

5

7

9

11

13

15

17

19

2

4

6

8

10

12

14

16

18

20

X6

X2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

X7

VAMP259serial communication

1

2

3

4

5

6

7

8

9

10

11

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

X8

Communication

option 1.

Communication

option 2.

 8.3-1  VAMP257      
   

      
 ( .  8.3-2).     

    “   ”  
,         
(   RS-232  De      
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 . 

     RS-232  
  , . .  TTL, RS-485  .  

        
,      

  . 

EXT TX

EXT RX

REMDTE TX

REMDTE RX

+8Vdc

LOCAL TX

LOCAL RX

UART_OUT

Sync.in

OPTx_ID

X3-1

X3-2

X3-3

X3-4

X3-5

X3-6

X3-7

X3-8

X3-9

X3-10

X3-11

X3-13

X3-12

X3-14

Internal connection

 8.3-2       

     RX/TX 
   ,   (UART_OUT),  

/ .  (Sync.in)  OPTx_ID  
 . 

31 mm

31mm

  8.3-3     31  



8.3    8   

18 mm

Internal 14-pin connector, RS-

232 signal levels for REMOTE,

LOCAL and EXTENSION ports

External connector

External connector, signal levels

depend on the type of the

module

18mm

 8.3-4     18  

,    31  “ ”    1 
  18   “ ”    2.   

   31   18 ,   18  
     31   18 .  

8.3.1.     
       

   . 

   Ethernet / 61850 
(     10.0): 

      
 

Ethernet  TCP  Ethernet  RJ-45  

1 8

RJ-45

1= + 
2=  –
3= + 
4=  
5=  
6=  
7=  
8=  
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  18 : 
    

 
  

 
VCM 232 ., 

 
  

RS-232  RJ-45  

1 8

RJ-45

1= LOC TX 
2= EXT TX 
3= +8  
4= GND 
5= REM TX 
6= REM RX 
7= LOC RX 
8= EXT RX 

. 
 

 
 

 

Ethernet  RJ-45   
 

 
  Ethernet

VCM TCP 
(  

  
  

 
) .! 

     1,   
 ..      2, 

   ..  
! 

    Ethernet / 61850 
     10.0.  

VCM 485-2 ., 
 

 . 
  

-
-  

RS-485  
(2-  

 

) 

3-  
 

  
 

1= - 
2= + 
3= GND 
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  32 : 
    

 
  

 
. . 

TTL  RS-
232  

-
-  

 
: 

RS-232 

VCM TTL 

. : RS-
232 

D-  1= EXT TX 
2= REM TX 
3= REM RX 
4= SYNC IN 
5= LOC TX 
6= LOC RX 
7= GND 
8= EXT RX 
9= +8V 

VCM 485-4 ., 
 

 . 
  

-
-  

RS-485 (2- or 
4-   

) 

5-  
 

  
 

1= GND 
2= R- 
3= R+ 
4= T- 
5= T+ 

VCM 
 

/ 
 

 (PP) 

., 
 

 -
- . 

,   
/  

  
/  
  

Snap-in 
 

VCM 
 
/ 
 

 (GG) 

., 
 

 -
-  

,   
/  

  
/  
 

ST   

VCM 
 

/ 
 

 (PG) 

., 
 

 -
- . 

,   
/  

  
/  
 

Snap-in & ST 
 

VCM 
 
/ 

 
 (GP) 

., 
 

 -
- . 

,   
/  

  
/  
 

ST & Snap-in 
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  50 : 
    

 
  

 
.

, 
Ethernet  RJ-45  

1 8

RJ-45

1= + 
2=  – 
3= + 
4=  
5=  
6=   
7=  
8=   

  RS-232 6-   
 

1=SYNC, IN 
2=GND 
3=EXT RX 
4=GND 
5=EXT TX 
6=GND 

VCM 61850 

!  
    Ethernet / 61850 

     10.0. 

1 2 1 2

S2 S1

REM RX REM TX

S1 S2

Open

Close Close

OpenOpen

Close Close

Open

S1 S2

Open

Close Close

Open

TTL

RS-232

VCM TTL

 8.3.1-1 VCM TTL     

1 2 1 2

S2S1

S1 S2

Open

Close Close

OpenOpen

Close Close

Open

S1 S2

Open

Close Close

Open

REMOTE

LOCAL

VCM TCP

 8.3.1-2 VCM TCP     
    2; .   1) 
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S2S1

EXT. I/O

ON

OFF

S1
ON

OFF

S2

REMOTE

ON S1
ON S2

ON S1
ON S2

OFF
OFF

OFF
OFF

LOCAL

VCM 485-2

Termination OFF

Termination ON

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

 8.3.1-3 VCM 485-2    

S1S2

EXT. I/O

S2

Termination ON, 4-wire

REMOTE

S2

S2

LOCAL

VCM 485-4

OFF

ON

S1

Termination OFF, 4-wire

OFF

ON

S1

Termination OFF, 2-wire

OFF

ON

S1

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

4 3 2 1

4 3 2 1

4 3 2 1

ON

OFF

ON

OFF

ON

OFF

 8.3.1-4 VCM 485-4    

S1

VCM Fiber

ON

OFF

S1

ON S1

OFF

S1:1 Echo ON

S1:2 IDLE light OFF

S1:3,5 REMOTE OFF

S1:4,6 LOCAL ON

S1:1 Echo OFF

S1:2 IDLE light ON

S1:3,5 REMOTE ON

S1:4,6 LOCAL OFF

1 2 3 4 5 6

1 2 3 4 5 6

 8.3.1-5 VCM    

.!Profibus    VPA 3CG.  
   VX007-F3   VCM TTL  

(VCM TTL      TTL) 
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8.3.2.    

 8.3.2-1    D9S    

 RS232 
1   
2 Rx  
3 Tx  
4 DTR  (+8 ) 
5 GND 
6 DSR  (     

  X4 RS232) 
7 RTS  (    

 8) 
8 CTS  (    

 7) 
9   

NOTE!DSR     DTR    
        X4 RS232. (  

     X4   .) 

8.4.   
   

.!    ,  "    
"   "2Arc+BI/O".       

12. 

.!   X6      DI19/DI20,  
  ,         

. .  8.5. 

        
 .      X6: 

4-5  6-7.  
      /   

     .  
   48   . 



8.5    
 /  (DI19/DI20) 

8   

: 
X6: 1   (BI) 
X6: 2   (BO) 
X6: 3     BI  BO. 
X6: 4-5  1 
X6: 6-7  2 

       
       

   .      
       

  VAMP.   

8.5.    
 /  (DI19/DI20) 

.!     ,  "   
 "   "Arc+2DI".   DI19/DI20 

     .     
  12. 

.!   X6         
  (  8.4),   . 

 DI19/DI20       
.     ,   

  .    - 
  .     

X6:1 – X6:2  X6:3 – X6:4.  

: 
X6:1 DI19+ 
X6:2 DI19- 
X6:3 DI20+ 
X6:4 DI20- 
X6:5 NC 
X6:6 L+ 
X6:7 L- 
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8.6.    
8.6.1.     

VAM 16D 
    VAM 16D   

  16    
 .    

    .  
  .   VAM 16 D, 

VM16D.Next. 

8.6.2.   /  
     

/      
/ .     
/ .    

: 
    (RTD)-  

 
    (   ) 
   /  

      
 / .      

     
       

VSE003. 
.!     /      

  , VAMPSET      
   / .  

     External IO,  
       VAMPSET. 
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8.7.   
8.7.1. VAMP 257-3C6 

~

Blocking and
output matrix

Autorecloser
matrix

VAMP 257 3C6-

VAMP257-3C6blockDiagram

X1:1

X1:2

X1:3

X1:4

X1:5

X1:6

X1:7

X1:8

X1:9

X1:12

X1:13

X1:14

X1:17

X1:18

X1:10

X1:11

X3:17

X3:18

Protection functions

Option Block

IL1

IL2

IL3

I01I01

U0U0

I02I02

U12U12

U23U23

T1 X3:14X3:14

X3:15

T2 X3:12

X3:13

T3 X7:17

X7:18

T4 X7:15

X7:16

IF X2:9

X2:10

X2:11

A1 X3:9

X3:11

X3:10

A2 X2:7

X2:8

A3 X2:5

X2:6

A4 X2:3

X2:4

A5 X2:1

X2:2

Communication

option 1

Front

Remote port

Local port

Extension port

Communication

option 2

X10

X9

CBFP

50BF

I >f2

68

3I<

37

3I>

3I>>

3I>>>

50 / 51

3I>>>

3I>>

3I>

3I>>>>

67

I /I >2 1

46R

ArcI>

50ARC

T >

49

I >>2

47

I >2

46

I >st

48

N>

66

I >0

67N

I >>0

U<

U<<

U<<<

27

U>

U>>

U>>>

59

I >,0 I >02

I >>,0 I >>02

50N/51N

U >0

U0>>

59N

U >0

U0>>

59N

81H/81L

f ><

f >><<

81L

f <

f <<

50NARC

ArcI01>

ArcI02>

Uf =

25

32

P <

P <<

df/dt

81R

+48V

X6:2

X6:3

X6:4

X6:5

X6:6

X6:7

Comm

X6:1

X3:2

X3:3

X3:4

X3:5

X3:6

X3:7

X3:1

DI

DI1

DI2

DI3

DI4

DI5

DI6

X7:2

X7:3

X7:4

X7:5

X7:6

X7:7

X7:1

DI

DI8

DI9

DI10

DI11

DI12

DI7

Comm

X7:9

X7:10

X7:11

X7:12

X7:13

X7:14

X7:8

DI

DI14

DI15

DI16

DI17

DI18

DI13

DI18

I >0T

67NT

Auto Reclose

79

1 A (C)

0.2 A (D)

5 A (C)

1 A (D)

 8.7.1-1   VAMP 257-3C6 
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8.7.2. VAMP 257-3C7 
~

Blocking and
output matrix

Autorecloser
matrix

VAMP 257 3C7-

VAMP257-3C7blockDiagram

X1:1

X1:2

X1:3

X1:4

X1:5

X1:6

X1:7

X1:8

X1:9

X1:12

X1:13

X1:14

X1:17

X1:18

X1:10

X1:11

X3:17

X3:18

Protection functions

Option Block

IL1

IL2

IL3

I01I01

U0U0

I02I02

U12U12

U23U23

T1 X3:14X3:14

X3:15

T2 X3:12

X3:13

T3 X7:17

X7:18

T4 X7:15

X7:16

IF X2:9

X2:10

X2:11

T5 X8:19

X8:20

A1 X3:9

X3:11

X3:10

X8:17

X8:18

T6

X8:15

X8:16

T7

X8:13

X8:14

T8

A2 X2:7

X2:8

A3 X2:5

X2:6

A4 X2:3

X2:4

A5 X2:1

X2:2

Communication

option 1

Front

Remote port

Local port

Extension port
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9.1  9    

9.   

9.1.  
9.1.1.   

     5 A (         
1 – 10 A) 

-   0…250 A
-   20 A  ( ) 

100 A (   10 )  
500 A (  1 ) 

- < 0.2  
   

  ( ) 
5 A (         
1 – 10 A) 

-   0…50 A
-   20 A  ( ) 

100 A ( r 10 )  
500 A (  1 ) 

- < 0.2  
   

   
1 A (         
0.1 – 10.0 A) 

-   0…10 A
-   4 A ( ) 

20 A (  10 )  
100 A (  1 ) 

- < 0.1 A 
   

  ( ) 
0.2 A (      

   0.1 – 10.0 A) 
-   0…2 A
-   0.8 A ( ) 

4 A (  10 )  
20 A (  1 ) 

- < 0.1 A 
  Un 100  ((      

   50 – 120 ) 
-    0 – 160  (100 /110 ) 
-   

 
250  

- < 0.5 A 
  fn 45 – 65  

-    16 – 75  
 :   : 

-    
 

4 2 (10-12 AWG) 



   9   9.1 

9.1.2.   
 A ( )  B ( ) 

  Uaux 40 – 265  . / . 18…36   
110/120/220/240  . 24  . 
48/60/110/125/220  .  
< 7  ( . ) 
< 15  (   ) 

.     
 

< 50  (110  . ) 

 :   : 
- Phoenix MVSTBW   2.5 2 (13-14 AWG) 

9.1.3.   
   

 6
   48  .  

 ,   ( .)   20  
 ,   < 1  

 :    
- Phoenix MVSTBW  . 2.5 2 (13-14 AWG) 

    
 12/24/16 (    ) 

  18 …265  .  
   2  

 :   : 
- Phoenix MVSTBW  . 2.5 mm2 (13-14 AWG) 

9.1.4.   
   4/8/14 (    )  

   250  ./ .  
     5 A 

 0.5   
 3   

30 A 
15 A 

 , .  
(L/R=40 ) 

 48  . : 
 110  . : 
 220  .  

5 A 
3 A 
1 A 

 AgNi 90/10
 :   : 

- Phoenix MVSTBW  . 2.5 2 (13-14 AWG) 



9.1  9    

9.1.5.   
3   (  A1, A2  A3) 
2   (  A4  A5) 

  

1   (   IF) 
 250  ./ .  

 .  , 4   .  
10% 

15 A 

    5 A 
 , .  2 000  
 , .  

(L/R=40 ) 
 48  . : 
 110  . : 
 220  .  

1,3 A 
0,4 A 
0,2 A 

 AgNi 0.15 . 
 

AgNi 90 / 10 

 :   : 
- Phoenix MVSTBW  . 2.5 2 (13-14 AWG) 

9.1.6.     
         

 RS 232    
RS 2320  VCM-TTL ( ) 
RS-485  VCM 485-2  VCM 485-4 

   VCM-  
( ) 

  VCM-  ( ) 
   2 400 – 38 400 /  

9.1.7.   
 

       
 TTL  VCM TTL ( ) 

RS 485  VCM 485 – 4 ( ) 
RS 232  VCM TTL ( )  

 ,   VCM 
 ( ) 

    VCM  
( ) 

   1 200 – 19 200 /  
ModBus, RTU  
ModBus’ RTU  
SpaBus,  
IEC 60870-5-103
IEC 61870-5-101
ProfiBus DP ( ,    ) 
DNP 3.0
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9.1.8.  Ethernet 
 1

  Ethernet RJ-45 (Ethernet 10-Base-T) 
VAMPSET
Modbus TCP
IEC 61850

  10 /  

9.1.9.    ( ) 
  2

  VA 1 DA
 12  .  
 ,  > 11.9  

  1.3…31  ( .!!    
,     
) 

  1 (  ) 
 +48  .  

  1 (  ) 
 +48  .  

.!        
       

. 

9.2.     
  

9.2.1.    
 (EN 50081-1) 

-     (EN 
55022B) 

0.15 - 30  

-    (CISPR 
11) 

30 - 1 000  

  (EN 50082-2) 
-   (ESD)  EN 61000-4-2,  III 

6 kV   
8 kV   

-    (EFT) EN 61000-4-4,  III 
2 kV, 5/50 ns, 5 , +/- 

-  EN 61000-4-5,  III 
2 , 1.2/50 ,   
1 , 1.2/50 ,   

-    EN 61000-4-6 
0.15 - 80 MHz, 10 /  

-    EN 61000-4-3 
80 - 1000 , 10 /  

- GSM ENV 50204
900 , 10 / ,   



9.2     
 

9    

9.2.2.   
   

    (IEC 60255-5) 
 III  

2 , 50 , 1  

  (IEC 60255-5)  
III 

5  1.2/50 , 0.5  

9.2.3.   
 (IEC 60255-21-1) 10...60 ,  ±0.035   

 I 60...150 ,  0.5g 
  1 /  

20   X-, Y-  Z  
 

 (IEC 60255-21-1) ,  5 g, 
 11  

 I 3   X-, Y-  Z   

9.2.4.    
 -25  +55 �C 

   
 

-40   +70 �C 

  < 75% (1 ,  )  
< 90% (30   r,  ) 

9.2.5.  
  (IEC 60529) IP20 
  (  x  x ) 208 x 155 x 225  

1    
4.2  

 RAL 7032 ( ) / RAL 7035 (  
) 

9.2.6.  
  (  x  x ) 215 x 160 x 275  

 ( ,   ) 5.2  
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9.3.   
.! . 2.4.2   Imode. 

9.3.1.    
 

    I> (50/51) 
   0.10 – 5.00 x IMODE 

  : DT
-    0.08**) – 300.00  (  0.02 )   

   
IDMT: 
-       (DT), IEC, IEEE, RI Prg 
-   EI, VI, NI, LTI, MI…    *) 
-   k 0.05 -  20.0,   

0.50 -  20.0  RXIDG, IEEE  IEEE2 
   60  
 <95  
 <50  

 0.97
    � <10 % 

:
- ±3%    
-    

   
±1%  ±30  

-     
  IDMT 

±5%     ±30  **) 

*) EI =  , NI =  , VI =  
, LTI =   

    MI=   
**)   ,  . .    ,   

       . 

    I>>  I>>> 
(50/51) 

   0.10 – 20.00 x IMODE  (I>>) 
0.10 – 40.00 x IMODE  (I>>>) 

  :
-    0.04**) – 300.00  (  0.01 ) 

   60  
 <95  
 <50  

 0.97
    � <10 % 

:
- ±3%    
-  ±1%  ±25  

**)   ,  . .    ,   
        . 
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    (48) 
 : 

-     
-     

1.30 – 10.00 xIMOT (  0.01) 
1.50 – 10.00 xIMOT  (  0.01) 

  :
-    1.0 – 300.0  (  0.1) 

  
: 

- 1 .  
-   tDT> 

 
1.0 – 200.0  (step 0.1) 

- .    
     

 
- .     

   

500  

200  

   60  
 <95  

 0.95
:

-  
-    

   
-    

   IDMT 

±3%    
±1%   ±30  

±5%      ±30  *) 

*)   ,  . .    ,   
        . 

   T> (49) 
 : 0.1 – 2.40 x IMOT  IN (  0.01) 
  : 60 – 99 % (  1%) 

  Tau: 2 – 180 . (   1) 
  : 1.0 – 10.0 taut (  0.1) 

.   +40 �C 70 – 120 %IMOT (  1) 

.   +70 �C 50 – 100  %IMOT (  1) 
   -55 – 125 �C (  1�C) 
  (   
) 

0.95 

:  
-  ±5%   ±1  

    
 I2> (46) 

 : 2 – 70% (  1%) 
  :

-    1.0 – 600.0  (  0.1) 
  

: 
- 1 .  
-   K1 
-    

  

 
1 – 50  (  1) 
1 000  

   200  
 <450  

 0.95
: 

-  
-   

±1% -    
±5%  ±200  
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     I2>> (47) 
: 80 % ( ) 

 <120  
 <105  

      2 . 

    I< (37) 
  : 20 – 70 %IMODE (  1%) 

  :
-    0.3 – 300.0   (  0.1 ) 

 : 15 % ( ) 
   200  
 <450  

 1.05
:

-  ±2%    

-  ±1%  ±150  

    I2/I1> (46R) 
:

-   I2/ I1> 2 – 70 % 
  :

-    1.0 – 600.0  (  0.1 ) 
   200  
 <450  

 0.95
:

- ±1%-    
-  ±5%  ±200  
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     I0> (50N/51N) 

 I0 (  X1-7 & 8) 
I02 (  X1-9 & 10) 
I0CALC ( = IL1+IL2+IL3) 

  I0> 0.005 … 8.00   I0    I02

0.05 … 20.0  I0CALC 
  : DT

-     0.08**) – 300.00 s (  0.02 ) 
   

IDMT: 
-       (DT), IEC, IEEE, RI Prg 
-   EI, VI, NI, LTI, MI…    *) 
-   k 0.05 - 20.0,   

0.50 – 20.0  RXIDG, IEEE  IEEE2 
   60  
 <95  

 0.95
:

- ±2%     ±0.3% 
   

-  (  ) ±5%     ±2%  
  (  

  <65 ) 
-    

  
±1%   ±30  

-    
  IDMT. 

±5%      ±30  **) 

*) EI =  , NI =  , VI =  
, LTI =   

    MI=   
**)   ,  . .    ,   

        . 

    
     I0>>, I0>>>, I0>>>> 

(50N/51N) 
 I0 (  X1-7  8) 

I02 (  X1-9  10) 
I0CALC ( = IL1+IL2+IL3) 

  I0>> 0.01 … 8.00  I0      I02 

0.05 … 20.0  I0CALC  
  :

-    0.08**) – 300.00  (   0.02 ) 
   60  
 <95  

 0.95
:

- ±2%     ±0.3% 
   

-  (  ) ±5%     ±2%  
  (  

  <65 ) 
-  ±1%  ±30  

**)   ,  . .    ,   
       . 
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   I0T> (67NT) 

    I0    I01   X1-7  8 
I02   X1-9 10 

I0    
( ) 

0.1 x I0N @ 50  

U0   10 – 100 % U0N

    0.12 � 300.00  (  0.02) 
  0.00 � 300.00  (  0.02) 
 <60  
 <60  

  ( )  
U0 

0.97 

:
- ±3%  U0.   

  I0   
- ±1%  ±30  *) 

*)   , . .    ,   
        

   Z1-Z5 (21) 
   X 0.05  - 250  
   R 0.05 - 250  

  :
-    0.04*) – 300.00  (  0.01 ) 

 <60  
 <65  
 <50  

 1.05
:

U > 10  
 

I > 0.5 A   5%  X (R  R>X) 

-  

U = 1-10  
   

I = 0.05 – 0.5 A 9%  X (R  R>X)  
10  

-    
  

±25   1% 

*)   ,  . .    ,   
        

    Z1-Z5  Z1e-Z5e (21 
 21N)    

   R 0.05 � 250  
  10 � 40 ° 
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      Z1e-Z5e 
(21N) 

   X 0.05 � 250  
   R 0.05 � 250  

  :
-    0.04*) – 300.00  (  0.01 s) 

    
 

0.01 - 8.00 x I0n  
0.05 … 20.0  I0  

   Io I0 (  X1-7 & 8) 
I02 (  X1-9 & 10) 
I0  ( = IL1+IL2+IL3) 

 <60  
 <65  
 <50  

 1.05
:

U > 10  
 

I > 0.5 A   5%  X (R  R>X) 

-  

U = 1-10  
   

I = 0.05 – 0.5 A 9%  X (R  R>X)  
10  

-    
  

±25   1% 

*)   ,  . .    ,   
        

    Z1e-Z5e (21N)  
  

   
 

0.00 � 10.00 

   -60 � 60 ° 
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9.3.2.    
     

Idir>  Idir>> (67)  
  0.10 - 4.00 x IMODE 

 /  
   

  
0.1   

     -180   + 179  
   ±88   

  : DT
-    0.06**) – 300.00  (  0.02 ) 

   
IDMT: 
-      (DT), IEC, IEEE, RI, . 
-   EI, VI, NI, LTI, MI…    

 *) 
-   k 0.05 - 20.0, . 

0.50 – 20.0  RXIDG, IEEE  IEEE2 
    60  
 <95  
 <50  

 0.95
     <10 % 

:
-  ( .  IN= 1 – 5A) ±3%     ±0.5% 

   
-  ±2 �U>5  

±30 �U=0.1 - 5.0  
-    

   
±1%  ±30  

-     
  IDMT 

±5% ,    ±30  **)  

*) EI =  , NI =  , VI =  
, LTI =    MI=   

**)   ,  . .    ,   
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Idir>>>  Idir>>>> (67) 

  0.10 – 20.0 x IMODE 
 /  

   
  

0.1  

    -180  to + 179  
  ±88  

  : DT
-    0.06**) – 300.00  (  0.02 ) 

    60  
 <95  
 <50  

 0.95
     <10 % 

:
-  (   IN= 1 
.. 5A) 

±3%     ±0.5% 
  

-  ±2 �U>5  
±30 �U>0.1 – 5.0  

-    
  

±1%  ±30   

**)   ,  . .    ,   
        

       
 I0 >, I0 >> (67N) 

  0.01 - 8.00 x I0n  
0.05 … 20.0  I0  

  1 – 20 %U0n 
 I0 (  X1-7 & 8) 

I02 (  X1-9 & 10) 
I0  ( = IL1+IL2+IL3) 

 / / - . 
    -180  to + 179  

  ±88  (10  - 170 )  
  :

-    0.10**) – 300.00  (  0.02 ) 
   

IDMT: 
 

-     (DT), IEC, IEEE, RI  
-   EI, VI, NI, LTI, MI…    *) 
-   k 0.05 � 20.0,   

0.50 � 20.0  RXIDG, IEEE  IEEE2 
    60  
 <95  

 0.95
:

-  Uo  Io (  
 In= 1 .. 5A) 

±3%     ±0.3% 
  

-  Uo  Io (   
,   Ion= 1 .. 

10A) 

±5%     ±2% 
  (  

 <65 ) 
-  ±2  
-    

  
±1%  ±30  
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*) EI =  , NI =  , VI =  
, LTI =    MI=    

**)   ,  . .    ,   
        

9.3.3.     
    N> (66) 

: 
-     
- .    

 

1 – 20 
0.0 – 100 . (  0.1 ) 

 <250  
: 

- .     ±5%    

9.3.4.    
    U>, U>>  

U>>> (59)  
  : 50 - 150 %Un   U>, U>> **) 

50 - 160 % Un  U>>> **) 
  :

-    0.08*) - 300.00  (  0.02) (U>, U>>) 
0.06*) - 300.00  (  0.02) (U>>>) 

    60  
  U> 0.06 - 300.00 s (  0.02) 
  U>>, U>>> <95  
 <50  

  0.99 – 0.800 (0.1 – 20.0 %,  0.1 %) 
:

- ±3%    **) 
-  ±1%  ±30  

*)   ,  . .    ,   
       . 

**)    160 .     , 
     100 . 

    U<, U<<  
U<<< (27) 

  : 20 – 120%xUN 
  :

-   U< 
-   U<< and U<<< 

0.08 *) – 300.00   (  0.02 ) 
0.06 *) – 300.00   (  0.02 ) 

  0 – 80% x UN 

    60  
    U< 0.06 – 300.00   (  0.02 s) 
   U<<  U<<< <95  
 <50  

  ( ) 
  (  

) 

1.001 – 1.200 (0.1 � 20.0 %,   0.1 %) 
0.5   1.03 (3 %) 

:
- ±3%    
-  ±1%  ±30  

*)   ,  . .    ,   
       . 
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 U0>  U0>> (59N) 

   
  

 

1 – 60 %U0n 

  :
-   0.3 – 300.0  (  0.1 ) 

    200  
    <450  

 0.97
:

- ±2%     ±0.3% 
  

-  UoCalc (  3LN) ±1  
- ±1%  ±150  

9.3.5.     
  /   

f><  f>><< 
   16.0 - 75.0  
    

 
45.0 – 65.0  

    
 

40.0 – 70.0  

    10 – 100 %Un 
  :

-   0.10**) – 300.0  (   0.02 ) 
 <100  
 <110  

  (f>  f>>) 0.998 
  (f<  f<<) 1.002 
  ( . LV) 0.5   1.03 (3%) 

:  
- ±20  
-  ( . LV) 3%    
- ±1%  ±30  

**)   ,  . .    ,   
       . 

.!       
  5 . 

  f>      
« »  .     

  « »   ,   
   .  ,    

  .  

f<       , 
       

     (   
 ).  ,  

   . 
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   f<  f<< 
   16.0 - 75.0  
    

 
45.0 – 65.0  

    
 

40.0 – 64.0  

    10 – 100 %Un 
  :  

-  0.10**) - 300.0  (  0.02 ) 
 .  2 – 100 % 

 <90  
 <110  

 1.002

  ( . LV) 0.5 V  1.03 (3%) 
:  

- ±20  
-  ( . LV) 3%    e 
- ±1%   ±30  

**)   ,  . .     .   
       . 

NOTE!       
  5 . 

 f<       , 
       

     (   
 ).  ,   

  . 

      
(ROCOF)  df/dt> (81R) 

  df/dt 0.2 – 10.0 /   (  0.1 / ) 
   (t>  

tMin> ): 
-   t> 0.14**) – 10.00  (  0.02 ) 

    
(t>   tMin>): 
- .   tMin> 0.14**) – 10.00  (  0.02 ) 

 140  
 t>

: 
- ±0.1 /  
-  (   0.2 / ) ±1%  ±30  

**)   ,  . .     .   
       . 
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9.3.6.    
       

  P<, P<< (32) 
   �200.0 ... +200.0 %Pm 

  :
-     0.3 – 300.0  

    200  
 <500  

 1.05
:

- ±3 %    ±0.5 %  
  

-    
  

±1 % or ±150 ms 

.!    +1 … +200%   
 ,  .     

   5%  . 

9.3.7.   
  Off; ASync; Sync; 
  DD;DL;LD;DD/DL;DD/LD;DL/LD;DD/DL/LD
   0.04 – 0.6  

Udead    10 – 120 % Un  
Ulive    10 – 120 % Un 

  0.01 – 1.00  
  1 – 60 % Un 
   2 – 90 . 

   0.1 – 600.0  

   46.0 - 70.0  
  (U) 0.97 

:
-  ±3 % Un 
- ±20  
-  ±2 . 
- ±1%  ±30  

9.3.8.    
 

     
(50BF) 

  T1-T14 (    
) 

  :
-    0.1** – 10.0  (  0.1 ) 

 <95  

- ±20  
**)   ,  . .     ,   

       . 
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9.3.9.    ( ) 
      ArcI>, ArcI0>  

ArcI02>  .        
,   ,    

   . 

   ArcI> (50AR),  
  0.5 - 10.0 x In 

   S1, S2, S1/S2, BI, S1/BI, S2/BI, S1/S2/BI 
-   (  ) 13  
-   (4xIset + ) 17  
-   (BIN) 10  
-   BO <3  

 <95  
   <120  
  (BO) <80  

 0.90
:

- 10%    
- ±5  
-    ±10  

   ArcI0> (50AR),  
  0.5 - 10.0 x In 

   S1, S2, S1/S2, BI, S1/BI, S2/BI, S1/S2/BI 
-   (  ) 13  
-   (4xIset + ) 17  
-   (BIN) 10  
-   BO <3  

 <95  
   <120  
  (BO) <80  

 0.90
:

- 10%    
- ±5  
-    ±10  

   ArcI02> (50AR),  
  0.5 - 10.0 x In 

   S1, S2, S1/S2, BI, S1/BI, S2/BI, S1/S2/BI 
-   (  ) 13  
-   (4xIset + ) 17  
-   (BIN) 10  
-   BO <3  

 <95  
   <120  
  (BO) <80  

 0.90
:

- 10%    
- ±5  
-     ±10  
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9.4.   
9.4.1.    

 (68) 
:

-  2  10 – 100 % 
-  0.05** – 300.00  (  0.01 ) 

**)   ,  . .     ,   
       . 

9.4.2.  (DR) 
     . 

           
 . 

 (DR) 
 :  /  
  

-    
-    

32/ , 16/ , 8/ ,10, 20, 200  
1, 5, 10, 15, 30  
1 . 

  (  ) 0.1 s – 12 000 . 
(    .  ) 

   0 – 100% 
   0 – 12 

9.4.3.     
 

   
   0.00 – 10.00 x IN 

  : DT
-   0.06 – 600.00  (  0.02 )   

 <60  
  Imax> 0.97 
  Imin< 1.03 

:
- ±3%    
-    

  
±1%  ±30  
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  U2> 0.0 – 200.0 % 
  I2< 0.0 – 200.0 % 

  : DT
-   0.06 – 600.00  (  0.02 )   

 <60  
 3%     

:
-  U2> ±3%    
-  I2< ±1%- .t 
-    

  
±1%  ±30  

9.4.4.     
   10  – 120 % 
  t 20  – 150 % 

  : DT
-   0.08 – 1.00  (  0.02 )   

    0 – 50 % 
 <60  

 
- 1.03
- 0.97

 0.5   1.03 (3 %) 
:

- ±0.5   3%    
-  (  ) ±5%    
-    

  
±1%  ±30  

           ,  
      ,  . 

9.4.5.   
 

   (U1) 10  – 120 % 
  : DT

-   <60   ( .) 
 <60  

 1.03
:

- 3%    



 10    

10.   
ANSI    . 

  . 
CB  
CBFP     ( ) 
cos   ,     = P/S. 

( .   PF).  
   . 

CT   
CTPRI      
CTSEC      
Dead band . . 
DI   
DO  ,   
DSR   .  RS232.   

   VAMP   
    . 

DST   .     
     . 

DTR   .  RS232.    
 (+8  . )   

 VAMP. 
FFT   .   

 
(Hysteresis) 

. .  . ,  
 ,    
   . 

IMODE    .    
, IMODE= CTPRIMARY.    , 

IMODE= IMOT.   
ISET      I> 
I0SET      I0> 
I01N    I01  
I02N    I02  
I0N    I0  
IMOT     
IN      . 
IEC   . 

   . 
IEEE      
IEC-101   ,  

 IEC 60870-5-101 
IEC-103   ,  

 IEC 60870-5-103 
LAN  . Ethernet    

  . 
Latching         

,        
  .   

   . 
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NTP      LAN  WWW 
P  . t = [ ] 
PF  .   

 cos ,    '+'  , . . 
    “-”   , . . 

 .  
PM     . 

(      .) 
PT .  
pu  .      

    . , 
     1 pu = 

1xIMODE. 
Q  .  = [ ]     

IEC 
RMS   
S  .  = [ ] 
SNTP       LAN  WWW 
TCS    
THD    
U0SEC    Uc    . 

(      
"2LL+Uo") 

Ua    U12  UL1    
  

Ub    U23  UL2    
  

Uc    U31  U0    
  

UN  .     
 

UTC    (  
 GMT =    )  

VT   
VTPRI     

 
VTSEC     

 
WWW      
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340 VAMP 24h support phone +358 (0)20 753 3264 VM259.RU003

11.
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12.   
    : 

 : VAMP 257  VA P 259
:

 ( .   ):



   

VAMP 257(259)  - 3

  [A]
3  = 1A / 5A

   Io1 & Io2 [A]
C  = 1A / 5A
D  = 0.2A / 1A

  I/O (X8 terminal)
6  =
7  = 8   4  
8  = 10  
9  =   

  [ ]
A  = 40.. 265  /
B  = 18.. 36  
C  = 40.. 265  /  +  
D  = 18.. 36   +  
E  = 40.. 265  /  + DI19,DI20 
F  = 18.. 36   + DI19,DI20 

 .  (   1)
A  = TTL/RS-232
B  =  /  (VCM  PP)
C  =  
D  = RS 485  (VCM 485-4)
E  =  /  (VCM  GG)
F  =  /  (VCM  PG)
G  =  /  (VCM  GP)
I  = RJ-45  (RS-232, VCM 232)

 .  (   2)
A  =
C  = RJ-45  (RS-232, VCM 232)
D  = RS-485  (VCM 485-2)
L  =  Ethernet, RJ-45 
M  =  Ethernet  61850

:
 

VEA 3 CG  Ethernet VAMP Ltd
VPA 3 CG Profibus Ethernet VAMP Ltd
VSE001  VAMP Ltd
VSE002  RJ-45 VAMP Ltd
VX003-3 Programming Cable (VAMPSet, VEA 3 CG+200serie)   3
VX004-M3 TTL/RS232 Converter Cable (for PLC, VEA3CG+200serie )   3
VX007-F3 TTL/RS232 Converter Cable (for VPA 3 CG or VMA 3 CG)   3
VX015-3 TTL/RS232 Converter Cable (for 100serie+VEA3CG)   3
VA 1 DA-6    6
VYX076    200-  40
VYX077    200-  60
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VM259.RU003 VAMP 24h support phone +358 (0)20 753 3264 343

13.  

   
VM259.EN001    VAMP 259 . 

  ,    
  VAMP 257. 

VM259.EN002     
      

     
  

   
VM259.EN003     

    
 < 60 . 

        
.  

      
 Ze< (21N)  

  VAMP 257 / 259   
  Ethernet  IEC 61850.  
    LdI > 

(87).  
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5.46    

  . 
5.56      

. 
     6. 
     20. 

  (      
    ). 

5.68   DNP 3.0. 
   . 
    

   . 
     

    
. 

     
   / . 

  (  ) 
5.75    U>>, U>>>, U<<, 

U<<<. 
I02>  I02>>   I0>>> & I0>>>>. 

    T> 
    

 
6.6  IEC60870-5-101  

    
/  ( ). 

   VCM 61850  
,!  

  VAMPSET (2.1.2)  .  
       6.x. 

6.12  IEC60870-5-101. 
   I0DIR> 

6.23   . 
   / . 

6.28       
 I0Int>. 

6.43      
 I>. 

  . 
     

  7200 . 
10.0       

 Ethernet    61850, 
    

  




