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    VAMP 210   
  .      

   . 
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     , 
     . 

       
    VMMC.EN0xx. 

1.1.    
      VAMP 210 

        
 .     
: 

   
 IEEE/ 

ANSI 
    

50/51 3I>, 3I>>, 3I>>>    

67 Idir>, Idir>>, Idir>>>, 
Idir>>>>     

51V Iv>       
 

46 I2>    
 

49 T>   

50N/51N I0>, I0>>, I0>>>, 
I0>>>>      

67N        

67NT      
   

59 U>, U>>, U>>>  \    
 

27 U<, U<<, U<<<    
24 U/f>   

27P U1<, U1<<      
 

59N U0>, U0>>     
 

64F3 U0f3< 100 %        
81H/81L f><, f>><<         

81L f<, f<<     
81R df/dt>      (ROCOF) 
21 Z<, Z<<      

40 Q<       
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21/40 X<, X<<     
(  ) 

32 P<, P<<     
50BF CBFP  

99 Prg1...8   
50ARC 

50NARC 
ArcI>,  
ArcI01>,  ArcI02> 

   

        
    . 

     . 
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ModBus RTU, ModBus TCP, Profibus DP, IEC 60870-5-101, 
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2.1.    
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 2.1-1    VAMP 210. 

1.  -  
2.
3.  
4.   RS 232    
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2.1.1.  
  VAMP 210   

-   128 64   . 
    21   

 .      
:  -       

,  ,    
. . (  2.1.1-1).     

      
(  2.1.1-2). 

 2.1.1-1   -  
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2.   
3.   
4.  
5.   /  
6.    /  (  )
7.    (

 )
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2   2.1   

 2.1.1-2   -  
. 

1.   
2.   
3.   
4.      ( )
5. /  
6. /  

    
      

      . 
   (Display backlight ctrl))    

. .  (LOCALPANEL CONF)  
      . 

     (  ), 
    60 . 

2.1.2.       
1.      (UP)  

(DOWN),       
,      .  

   .   
    ,
, . =   (Evnt = events).

2.        
    

  .
3.       ANSI

     
, ,  (CURRENTS).

4.  ,    
       

, . . IIL  300A (ILmax 300A).



2.1    2     ,
 

2.1.3.  
       

       
   .  , 

      
    .  

      ,  
  (Cancel),    (Enter)  

   (Info). 

 2.1.3-1   . 

1.      (ENTER)
2.   (CANCEL)
3.    /

[ / ]  /  (UP/DOWN)
4.   [     ]

/  (LEFT/RIGHT)
5.     (INFO)

! ,       , 
  . 
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2   2.1   

2.1.4.  
      

 : 

 2.1.4-1.   . 

   / . 
 

(Power) 
 

    
 

 
(Error) 

 

 , 
    
  

 
 

   
  [REBOOT]. 

   
 , 

  
 . 

 (Com) 
 

  

 
    

 . 

  
 

 
(Alarm) 

 

   
   

   LA  
   

 . (   
   

 , 
    2.4.5). 

   
,  

, . .  
 (START), 

.  
  

 
,    

 . 

 (Trip) 
 

   
   

   Tr  
   

 . (   
   

 , 
    2.4.5). 

   
,  

, . .  
 (TRIP), 

.  
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 .   
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  . 
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 ,    (CANCEL), 

  3 .    
   ,     

(ENTER). 
      

    ,   
 (ENTER).      

    ,  
  (ENTER). 
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  . 
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    .  
      

 , .  33. 
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,      
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    .   
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2   2.2   

2.2.1.    
        / 

: 
1.    (UP)     (DOWN) 

      .
2.    ,  

     (RIGHT),  
  .   (LEFT)

     .
3.    (ENTER)  

 .     
       
  (  2.2.1-1),   

  .
4.    (CANCEL)   

.
5.    (UP)     (DOWN)  

      
     .
       

  .    
         

  . 

 2.2.1-1.   . 



2.2     2     ,
 

 2.2.1-2.      . 

6.   . (INFO),  
     .

7.    (CANCEL)  
   .

  
      2.2.1-2. 
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  ,    . 

,      
  . 
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ANSI 
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1    
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1

1    , 
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P 14  
E 4  
I 13  
U 15  

  
(Dema) 

15   

U  
(Umax) 

5 .   .   
  

I  
(Imax) 

9 .   .    
 

P  
(Pmax) 

5 .   .   
    

 
(Mont) 

21    
 31   12 

 
. 

(Evnt) 
2 

DR 2  2
.  

(Runh) 
2   .  

   
   

   
  . 

 
(TIMR) 

6    
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(DI) 

5  ,  
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(DO) 

4   ( )  
  

AI 
(ExtAI) 

3   3 

DI 
(ExDI) 

3   3 

DO  
(ExDO) 

3     3 
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ANSI 
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(Prot) 

27  ,  
  

,  ,  
,   

     
 If2>  

  
I> 5 1-   50/51 4
I>> 3 2-   50/51 4
I>>> 3 3-   50/51 4
Iv> 4      

 
51V 4 

I > 6 1-    
  

67 4 

I >> 6 2-    
 

67 4 

I >>> 4 3-    
 

67 4 

I >>>> 4 4-    
 

67 4 

I< 3   
  

37 4 

I2> 3      46 4 
T> 3    49 4 
Io> 5 1-     

   
50N/51N 4 

Io>> 3 2-     
   

50N/51N 4 

Io>>> 3 3-     
   

50N/51N 4 

Io>>>> 3 4-     
   

50N/51N 4 

Io > 6 1-    
    

  

67N 4 

Io >> 6 2-    
    

 

67N 4 

Ioint> 4    
  

  

67NI 4 

U> 4 1-     
  

59 4 

U>> 3 2-     
  

59 4 

U>>> 3 3-    
  

59 4 

Uf> 3    
 /  

24 4 
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ANSI 

.

U< 4 1-     
  

27 4 

U<< 3 2-    
  

27 4 

U<<< 3 3-    
  

27 4 

U1< 4 1-    
  

  

27P 4 

U1<< 4 2-    
  

  

27P 4 

Uo> 3 1-     
  

  

59N 4 

Uo>> 3 2-     
  

 

59N 4 

Uof3< 3  100%   
    

64F3 4 

P< 3 1-     
    
 

32 4 

P<< 3 2-     
    
  

32 4 

Q< 5    
    

 

40 4 

Z< 3 1-    
  
 

21 4 

Z<< 3 2-    
  
 

21 4 

X< 3 1-    
  
 (  

) 

40/21 4 

X<< 3 2-     
  
 (  

) 

40/21 4 

f>< 4 1-     . 
 .   

81 4 

f>><< 4 2-     . 
 .  

81 4 

f< 4 1-     
  

81L 4 
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ANSI 

.

f<< 4 2-     
  

81L 4 

dfdt 3     
  (ROCOF) 

81R 4 

1 
(Prg1) 

3 1-    4 

2 
(Prg2) 

3 2-     4 

3 
(Prg3) 

3 3-     4 

4 
(Prg4) 

3 4-      4 

5 
 (Prg5) 

3 5-      4 

1 
(Prg6) 

3 6-      4 

1 
(Prg7) 

3 7-      4 

1 
(Prg8) 

3 8-      4 

 
(CBFP) 

3 50BF 4

. 
 

(CBWE) 

4     4 

.  
(CTSV) 

1  4

.  
(VTSV) 

1  4

I> 
(ArcI>) 

4   
   

   
    
. 

50ARC 4 

Io> 
(ArcIo>) 

3   
    

 .   = I01 

50NARC 4 

Io2> 
(ArcIo2>) 

3   
    

 .   = I02 

50NARC 4 

 
(OBJ) 

11  5 

Lgic 2     
  

1

. 
(CONF) 

10+2  , 
  . . 

6
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ANSI 

.

 
(Bus) 

13    
  

7

. 
(Diag) 

6   
 

 
1       VAMPSET 
2       VAMPSET 
3  ,    .IO (ExternalIO) 

    .      
 (Bus). 

4  ,   . 
5   ,   . .    

        . 
6    ,      

  (operator)    ( onfigurator), 
   . 

7       
 VAMPSET. 

2.2.2.      
       
 ,       

  .  , ,    
    I>>  .  

    I>> 50/51 
first menu

I>> STATUS 50 / 51

Status
SCntr
TCntr
SetGrp
SGrpDI
Force

-
5
2
1
-

OFF

ExDO
Prot
I>

Iv>
I >

I>>

 2.2.2-1    I>> 50/51  



2.2     2     ,
 

  ,      
 . : 

 (Status)– 
       

.      
  ,    

 (Configurator)   
 .   

   2.2.5. 
   (SCntr) 5 

   5     
.     ,   

,   ,  (Operator). 
   (TCntr) 2 
  2     

.     ,   
,   ,  (Operator). 

  (SetGrp 1) 
   1.      

,   ,   
,  (Operator).   

    2.2.3. 
   (SgrpDI) - 
       
.     ,  
 ,   ,  (Operator). 

   (Force Off)  
     

  .   
      (On) 

    (Off),     
 (Configurator).    

      5    
    VAMPSET,   

      (Off). 
     EError! 

Reference source not found.. 
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2   2.2   

    I>> 50/51  
second menu

I>> SET 50 / 51
Stage setting group 1

ILmax
Status
I>>
I>>
t>>

403A
-

1013A
2.50xIgn
0.60s

ExDI
ExDO
Prot

CBWE
OBJ

I>>

 2.2.2-2.     (  )  I>> 
50/51 

   . : 
  1 

   1.     
      (ENTER)  
  (RIGHT)   (LEFT).  
    2.2.3. 

IL  403A 
      403 A.  

   . 
 (Status) – 
 .      

. 
I>> 1013 A 

   1013 A   .
I>> 2.50xIgn 

    2.50  
    .   

  ,    ,   
,  (Operator).    

  2.2.5. 
t>> 0.60  

    600 .  
   ,    , 

  ,  (Operator). 



2.2     2     ,
 

    I>> 50/51  
third menu

I>> LOG 50/51

2006-09-14
12:25:10.288
Type
Flt
Load
EDly

1-2
2.86xIgn
0.99xIgn

81%

ExDI
ExDO
Prot

CBWE
OBJ

I>>

FAULT LOG 1

SetGrp 1

 2.2.2-3.       (  
)  I>> 50/51  

  ,    
   I>>.   

   2.2.4. 
  (FAULT LOG) 1 

    .  
      

(ENTER)    (RIGHT)    (LEFT). 
2006-09-14 

 . 
12:25:10.288 

 . 
  (Type 1-2) 
,  ,     

L1  L2 (A & B,  & , R&S, u&v). 
  (Flt) 2.86xIgn 
   2.86   

 (Load) 0.99xIgn 
      

0.99  . 
   (Edly) 81% 
,   ,    

 81%   0.60  = 0.49 .    
   100 %.     , 

-  ,     
   . 

  (SetGrp) 1 
  1.       

   (ENTER)     
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2   2.2   

(DOWN). 

2.2.3.   
       

.   , ,   
  .     

   ,     
  . 
       

 .    2.2.3-1    
    I>   

   1 (SGrpDI).    
,      2 

, ,     1,  
   .     
  (SGrpDI = -),    

    SetGrp. 
group1

I> STATUS 51

Status
SCntr
TCntr
SetGrp
SGrpDI
Force

-
0
0
1
DI1
OFF

Evnt
DR
DI
DO
Prot
I>

  2.2.3-1.       
 

      
.      (  

 ),    (ENTER),  
 .     
      ( .    2.2.3-2). 

 1 (Set1)    1,   2 
(Set2)    2.   

    , 
   (LEFT)   (RIGHT),  

   (    (LEFT) 
 ,     

 2,    (RIGHT)  ,  
    1). 



2.2     2     ,
 

group2

SET I> 51

Set1
I>

Setting for stage I>
ILmax
Status
I>

Type
t>

I>

400
-

600

DT
0.50

1.10

A

A

s

xIgn

  2.2.3-2.    I> 

2.2.4.   
      . 

      
       

,    . .   
   .   

    . ( .    
2.2.4-1). 

  2.2.4-1.    

,      
,    (ENTER),   

   (   1).  
       

   ( .   2.2.4-2,  2 (Log2) = 
  2).   2  

    (RIGHT). 

 2.2.4-2.     



  , 
  

 

2   2.2   

2.2.5.   
    :  

,     . 
     
    , 

   . 

  
:   , 

   
 :    
 :    

  
:     

   
 :    0001 
:    (ENTER) 
 :    

 10    
 .     

     9999 

  
:     

   . ., 
    

    
. 

 :    0002  
:    (ENTER) 
 :    

 10    
 .    

     9999 

   
1.   . (INFO)   

(ENTER)   .



2.2     2     ,
 

ENTER PASSWORD

0***

 2.2.5-1.    

2.  ,     
:    4 . 

  :     
(RIGHT)     , 

   (UP)  
.

3.   (ENTER).

  
       

 ,       
RS-232    VAMPSET.  

   ( ),     
.    ( ),  

  VAMPSET.  
  - 38400 / , 8  ,  

    .    
   . 

  
get pwd_break    ( : 

6569403) 
get serno     

( : 12345) 
      

vampsupport@vamp.fi    . 
    .   

     . 

  
set pwd_break=4435876     

(“4435876” ).  
     VAMP Ltd. 

         
 ( .  2.2.5). 



  , 
  

 

2   2.3 

2.3.  

2.3.1.   
       

  ,    
,   /  

,  /     
  .  

  ,       
  . . . 23   
. 

     
   

1.    (ENTER). 
   .

2.  /    (“L” 
“R”  )     .

3.    (ENTER).  
.  . (REMOTE),  

 .  . (LOCAL),
     

 .
4.  ,    (ENTER).

 / .  .

  
1.    (ENTER). 

   .
2.        

.   ,    
 .

3.    (ENTER).  
 .

4.   . (Open)  . (Close)
      (UP)  

(DOWN).
5.  ,    (ENTER).

  .



2.3  2     ,
 

   
1.    (ENTER). 

   .
2.   –   (  

 )
3.   .
4.  VVI . (Vion),  

 ,   VVI . (Vioff), 
  .

2.3.2.   
      P, E, I  U 

  .  ,    
      

   .    
 . 

 /   
P  (P/POWER)   [ ] 
Q  (P/POWER)   [ ] 
S  (P/POWER)   [ ] 

 (P/POWER)    [ ] 
P.F.  (P/POWER)   
f  (P/POWER)  [ ] 
Pda   15  

(P/15 MIN POWER) 
  [ ] 

Qda   15  
(P/15 MIN POWER) 

  [ ] 

Sda   15  
(P/15 MIN POWER) 

  [ ] 

Pfda   15  
(P/15 MIN POWER) 

  

fda   15  
(P/15 MIN POWER) 

 [ ] 

PL1 /  1 
(P/POWER/PHASE 1) 

   1 [ ] 

PL2 /  2 
(P/POWER/PHASE 2) 

   2 [ ] 

PL3 /  3 
(P/POWER/PHASE 3) 

   3 [ ] 

QL1 /  1 
(P/POWER/PHASE 1) 

   1 
[ ] 

QL2 /  2 
(P/POWER/PHASE 2) 

   2 
[ ] 

QL3 /  3 
(P/POWER/PHASE 3) 

   3 
[ ] 

SL1 /  1 
(P/POWER/PHASE 1) 

   1 [ ] 



  , 
  

 

2   2.3 

 /   
SL2 /  2 

(P/POWER/PHASE 2) 
   2 [ ] 

SL3 /  3 
(P/POWER/PHASE 3) 

   3 [ ] 

PF_L1 /  1 
(P/POWER/PHASE 1) 

   1 

PF_L2 /  2 
(P/POWER/PHASE 2) 

   2 

PF_L3 /  3 
(P/POWER/PHASE 3) 

   3 

cos    
(P/COS & TAN) 

  

tan    
(P/COS & TAN) 

  

cosL1    
(P/COS & TAN) 

   L1 

cosL2    
(P/COS & TAN) 

   L2 

cosL3    
(P/COS & TAN) 

   L3 

Iseq   
 (P/PHASE 

SEQUENCIES) 

  
   [OK; 

; ??] 
Useq   

 (P/PHASE 
SEQUENCIES) 

  
  
 [OK; ; ??] 

Io    
 (P/PHASE 

SEQUENCIES) 

 Io/Uo  [ ] 

Io2    
 (P/PHASE 

SEQUENCIES) 

 Io2/Uo [ ] 

fAdop   
 (P/PHASE 

SEQUENCIES) 

.   [ ] 

E+  (E/ENERGY)   [ ] 
Eq+  (E/ENERGY)    

[ ] 
E-  (E/ENERGY)   [ ] 
Eq-  (E/ENERGY)   

 [ ] 
E+.nn   

(E/DECIMAL COUNT) 
   

 
Eq.nn   

(E/DECIMAL COUNT) 
   

 
E-.nn   

(E/DECIMAL COUNT) 
   

 
Ewrap   

(E/DECIMAL COUNT) 
  . 

 
E+   (E/E-

PULSE SIZES) 
   
 [ ] 



2.3  2     ,
 

 /   
Eq+   (E/E)    

  [ ] 
E-   (E/E)    

 [ ] 
Eq-   (E/E)   

  
 [ ] 

E+   
(E/E-PULSE DURATION)

  
  [ ]  

Eq+   
(E/E) 

  
   

[ ] 
E-   

(E/E) 
  
  [ ] 

Eq-   
(E/E) 

  
  

 [ ] 
E+   

(E/E-pulse TEST) 
   

 
Eq+   

(E/E-pulse TEST) 
   

  

E-   
(E/E-pulse TEST) 

  
  

Eq-   
(E/E-pulse TEST) 

  
  

 
IL1   (I/PHASE 

CURRENTS) 
  IL1 [A] 

IL2   (I/PHASE 
CURRENTS) 

  IL2 [A] 

IL3   (I/PHASE 
CURRENTS) 

  IL3 [A] 

IL1da   (I/PHASE 
CURRENTS) 

    15 . 
IL1 [A] 

IL2da   (I/PHASE 
CURRENTS) 

    15 . 
IL2 [A] 

IL3da   (I/PHASE 
CURRENTS) 

    15 . 
IL3 [A] 

Io . .  
(I/SYMMETRIC 
CURRENTS) 

   
 Io [A] 

Io2 . .  
(I/SYMMETRIC 
CURRENTS) 

   
 Io2 [A] 

IoC . .  
(I/SYMMETRIC 
CURRENTS) 

  Io [A] 



  , 
  

 

2   2.3 

 /   
I1 . .  

(I/SYMMETRIC 
CURRENTS) 

   
[A] 

I2 . .  
(I/SYMMETRIC 
CURRENTS) 

   
[A] 

I2/I1 . .  
(I/SYMMETRIC 
CURRENTS) 

   
.    
. (    

) [%]  
THDIL . .  

(I/HARM. DISTORTION) 
 .  

.   [%] 
THDIL1 . .  

(I/HARM. DISTORTION) 
 .   

 IL1 [%] 
THDIL2 . .  

(I/HARM. DISTORTION) 
 .   

 IL2 [%] 
THDIL3 . .  

(I/HARM. DISTORTION) 
 .   

 IL3 [%] 
 

(Diagram)  
.  

  (I/HARM. 
DISTORTION) IL1 

   IL1 [%] 
( .  2.3.2-1) 

 
(Diagram)  

.  
  (I/HARM. 

DISTORTION) IL2 

   IL2 [%] 
( .   2.3.2-1) 

 
(Diagram)  

.  
  (I/HARM. 

DISTORTION) L3 

   IL3 [%] 
( .  2.3.2-1) 

Uline   
(U/LINE VOLTAGES) 

    
 [V] 

U12   
(U/LINE VOLTAGES) 

  U12 [V] 

U23   
(U/LINE VOLTAGES) 

  U23 [V] 

U31   
(U/LINE VOLTAGES) 

  U31 [V] 

UL   
(U(PHASE VOLTAGES) 

Average for the three phase 
voltages [V] 

UL1   
(U(PHASE VOLTAGES) 

  UL1 [V] 

UL2   
(U(PHASE VOLTAGES) 

  UL2 [V] 

UL3   
(U(PHASE VOLTAGES) 

  UL3 [V] 

Uo . . 
 

(U/SYMMETRIC 
VOLTAGES) 

  
 Uo [%] 

U1 . . 
 

(U/SYMMETRIC 
VOLTAGES) 

  
 [%] 



2.3  2     ,
 

 /   
U2 . . 

 
(U/SYMMETRIC 
VOLTAGES) 

  
 [%] 

U2/U1 . . 
 

(U/SYMMETRIC 
VOLTAGES) 

  
 .  

  
 [%] 

THDU .  
 (U/HARM. 

DISTORTION) 

  
   

 [%] 
THDUa .  

 (U/HARM. 
DISTORTION) 

  
    aa 

[%] 
THDUb .  

 (U/HARM. 
DISTORTION) 

  
    bb 

[%] 
THDUc .  

 (U/HARM. 
DISTORTION) 

  
    cc 

[%] 
 

(Diagram)  
  

(U/HARMONICS of input) 
Ua 

    
Ua [%] 
( .  2.3.2-1) 

 
(Diagram)  

  
(U/HARMONICS of input) 
Ub 

    
Ub [%] 
( .   2.3.2-1) 

 
(Diagram)  

  
(U/HARMONICS of input) 
Uc 

    
Uc [%] 
( .   2.3.2-1) 

 
(Count) 

.  
(U/VOLT. INTERRUPTS) 

  
  

. 
(Prev) 

.  
(U/VOLT. INTERRUPTS) 

  
 

 
(Total) 

.  
(U/VOLT. INTERRUPTS) 

  . 
 [ , ] 

. 
(Prev) 

.  
(U/VOLT. INTERRUPTS) 

  
   

 
(Status) 

.  
(U/VOLT. INTERRUPTS) 

  
[ ; .] 

 2.3.2-1.     



  , 
  

 

2   2.3 

2.3.3.    
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t> 0.02 … 

600.0 
 0.10   

 
 .  

(CT on) 

. (On); 
. (Off) 

- . (On)   
  

 
 . 

(CT off) 

. (On); 
. (Off) 

- . (On)   
  

     
  : 

 . .  
U2 %Un   

 
 

. 
 

I2 %In   
 

 
 

(Date) 
-    

   
 

(Time) 
-    

  
U2 %Un  

  
 

. 
 

I2 %In   
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 ,      

     
     ,   

 .    
      

 ,         
,    

. 
  ,    
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  ( ) . ( .  2.24  
    "CBrelay"..) 

     
       

 (  3.8-1).   
       
.       

    8  ( , 
).    3.8-1.   
 8 ,     

[IBIG, 1],  IBIG -      
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   ,     

   .  ,  
     

       
  2...8. 

 4...8    ,  
   .  ,    
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   3  3.8  

 3.8-1.    
   .   

 .      
VAMPSET    ("BREAKER CURVE"). 

   
(kA) 

  
 

1 0   (  ) 10000
2 1.25   (  ) 10000
3 31.0   (  

 ) 
80 

4 100 1 
5 100 1 
6 100 1 
7 100 1 
8 100 1 

   
   ,    

   . 
 . 

    , ,  
       

 .     , 
,       

. 
       

 
 ,    

 ,       
. 

      
        

     
      . 

       
  ,    

   .    
      . 
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3    

   "   "  
         

 ,     
    (  )  

  ("Clear").     
      

  .  
      

      "Al1Ln" (Alarm 1)  
"Al2Ln" (Alarm2).       

,     .    
   . 

  
      

     
     

 3.8-1 

nI
aC  , 

C =   
I =   
a =      3.8-2 
n =      3.8-3 

 3.8-2 

k

k

k

k

I
I
C
C

n
1

1

ln

ln

 3.8-3 

2
kk ICa

ln =    
Ck =  .   k =   2...7   
3.8-1. 
Ik =  . k =   2...7   
3.8-1. 
Ck+1 =  .  k =   2...7   
3.8-1. 
Ik+1 =  . k =   2...7   
3.8-1. 



   3  3.8  

   
 Alarm 2   6 .   

       
3.8-1. 

 6     2  3  .    
  k.  

k = 2 
Ck = 10000 
Ck+1 = 80 
Ik+1 = 31  
Ik = 1.25  

 3.8-2   3.8-3,   

5038.1

1250
31000ln

80
10000ln

n

65038.1 10454125010000a

  3.8-1     
   6 . 

945
6000

10454
5038.1

6

C  

      6  
 945.        

     3.8-1. 
,  ,    6   

   900  1000.   
       

  , , 50  5   
. 

   ,  
    
  2   6 .   

  T1      
   ,  

  ,      
 T1.     12.5 , 

12.5   1.5 .      
Alarm2? 



3.8   
 

3    

  3.8-1   n   
,      

 10 . 

313
12500

10454
5038.1

6

10kAC  

    2, 6 ,   
    
 3.8-4 

C
CAlarmMax

3
313
945

21 LL  

 Alarm2   L1  L2    3.   L1 
    6 .    

  1. 
13L  

      
 

  .  . 
  (CBWEAR STATUS) 

Al1L1 
Al1L2 
Al1L3 
Al2L1 
Al2L2 
Al2L3 

  
   

- . 1,  L1 
- .  1,  L2 
- .  1,  L3 
- .  2,  L1 
- .  2,  L2 
- .  2,  L3 

    (Latest trip) 
 (Date) 

 (time) 
  

  
IL1 
IL2 
IL3 

A 
A 
A 

    
L1 

    
L2 

    
L3 

     (CBWEAR SET) 
Alarm1

 (Current) 0.00 -100.00  Alarm1   Set 
 

(Cycles) 
100000 -1 Alarm1  

  
 

Set 



   3  3.9   
 

     (CBWEAR SET) 
Alarm2

 (Current) 0.00 -100.00  Alarm2   Set 
 

(Cycles) 
100000 -1 Alarm2  

  
 

Set 

     (CBWEAR SET2) 
Al1On . (On); 

. (Off) 
'   
Alarm1 

Set 

Al1Off . (On); 
. (Off) 

'   
Alarm1 

Set 

Al2On . (On); 
. (Off) 

'   
Alarm2 

Set 

Al2Off . (On); 
. (Off) 

'   
Alarm2 

Set 

 (Clear) - 
 

  
 

Set 

Set =   (  ) 
     

  VAMPSET  . 

3.9.     
 

      
  ,     
  .    

 .  ,    
  ,   , 

       , 
   . 

 3.9-1.        

  4  .  : 
    
    
    
    



3.9    
  

3    

       
 ,   .  
       E   

-   (E-PULSE SIZES)   - 
  (E-PULSE 

DURATION). 
      

 .  
E+ 10 … 10 000 /    

 
  

Eq+ 10 … 10 000 /
 

  
 
  

E- 10 … 10 000 /    
 

  

- 
 

 
(E-PULSE 
SIZES) 

Eq- 10 … 10 000 /
 

  
 

  
E+ 100 … 5000   

 
 

  
Eq+ 100 … 5000   

 
 
  

E- 100 … 5000   
 

 
  

- 
. 

 
(E-PULSE 
DURATION) 

Eq- 100 … 5000   
 

 
  

  
  1. 
    250 . 
    400 . 

  250 / . 
    250/0.250 = 1000 

/ . 
    400/0.250 = 1600 

/ . 
   3600/1600 - 0.2 = 2.0  

 . 
      

50x106/1000  = 6  
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,        

  6 .  
 2. 
    100  
    800 . 

  400 / . 
    100/0.400 = 250 

/ . 
    800/0.400 = 2000 

/ . 
   3600/2000 - 0.2 = 1.6  

 . 
      

50x106/250 h = 23  
 3. 
    20 . 
    70 . 

  60 ./ . 
    25/0.060 = 416.7 

/ .. 
    70/0.060 = 1166.7 

/ . 
   3600/1167 - 0.2 = 2.8  

 . 
      

50x106/417 h = 14 . 
 4. 
    1900 . 
    50 . 

  10 / . 
    1900/10 = 190 

/ .. 
    50000/10 = 5000 

/ .. 
   3600/5000 - 0.2 = 0.5  

 . 
      

50x106/190 h = 30  



3.9    
  

3    

VAMP 210

PLC

Pulse counter input

Pulse counter input

Pulse counter input

Pulse counter input

Active exported
energy pulses

Reactive exported
energy pulses

Active imported
energy pulses

Reactive imported
energy pulses

+E

+Eq

-E

-Eq

1

2

3

4

-

X3

X2

9

10

14

11

8

13

10

7

A1

A2

A3

A4

+

e-pulseconf1

 3.9-2.       
    PLC (   

),       
 

VAMP 210

PLC

Pulse counter input

Pulse counter input

Pulse counter input

Pulse counter input

Active exported
energy pulses

Reactive exported
energy pulses

Active imported
energy pulses

Reactive imported
energy pulses

+E

+Eq

-E

-Eq

1

2

3

4

-

X3

X2

9

10

14

11

8

13

10

7

A1

A2

A3

A4

+

e-pulseconf2

 3.9-3.        
    PLC (   

),       
 

VAMP 210

PLC

Pulse counter input

Pulse counter input

Pulse counter input

Pulse counter input

Active exported
energy pulses

Reactive exported
energy pulses

Active imported
energy pulses

Reactive imported
energy pulses

+E

+Eq

-E

-Eq

1

2

3

4

X3

X2

9

10

14

11

8

13

10

7

A1

A2

A3

A4

e-pulseconf3

 3.9-4.       
    PLC (   

),       
. 
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3.10.     
      

    . 
     

       
 . 

       
   .   

     
   .    

  
        

        
.  -     
      . 
 "AAIntv"  "AvDrft"    
     1   

. 
      

       
    ,   

     
"AAIntv"  "AvDrft".     

,    "AAIntv"  
. 

WeekDriftInOne
AAIntv 8.604

    "AAIntv"    
,      , 

      
  . 

8.604
1

1
WeekDriftInOne

AAIntv

AAIntv

PREVIOUS

NEW

   1  (DriftInOneWeek)/604.8  
    ,   

1000,     ,   
.      37   14 , 

   37*1000/(14*24*3600) = 
0.0306 / .  
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3    

 1. 
        

  61      AAIntv  0, 
   

sAAIntv

LeadAvDrft

9.9
61

8.604

       
   – 1   9.9  ,    -61.091 

/ . 

 2. 
         5 

  9     AAIntv   
9.9 , ,     

6.10

3600249
5000

9.9
1

1
NEWAAIntv

LeadAvDrft
.!        –  

 4  –      
   . ,     

,    ,   . 
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  .  .

 
(Date) 

 Set

 
(Time) 

 Set

 
(Style) - -  

. .  
/ /  

  
- -  

. .  
 / /  

Set 

SyncDI 

- 
DI1 ... DI6  

  
 

  (DI). 
DI    

 
   

 

***) 

TZone -12.00 ... 
+14.00 *) 

UTC     
SNTP . 

.:   
.   
     

5:45    
5.75 

Set 

. 
 

(DST) 

 
 

    
 SNTP 

Set 

. 
 

(SySrc) 
. 

DI 
SNTP 
SpaBus 
ModBus 
ProfibusDP 
IEC-103 
IEC-101 
DNP3 

  
 

   
200  

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 

MsgCnt 0 ... 65535, 0 
...  . . 
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3    

  .  .
Dev 32767    

  
   
 

 
SyOS 10000.000   

  
  

   
. 

Set 

AAIntv 10000    
   1  

 

Set**) 

AvDrft  
 

  
   

Set 
**)

FilDev 125    
 

Set =   (  ). 
*)    –11 ... +12    ,  

       
. 

**)        
 . 

***)    DI     , 
     . 



   3  3.11   

3.11.    
      

  ,  \  
(I/O)    .   10 

. 

    
  .  .

Runh 0 ... 876000     
,   

.:  "Runh" 
  

   
VAMPSET. 

(Set) 

Runs 0 ... 3599    , 
 

(Set) 

Starts 0 ... 65535  (Set)
Status . 

 
  

  
 

DI
- 
DI1…DI32,
VI1...VI4, 
LedAl, 

LedTr, 

LedA, 

LedB, 

LedC, 

LedDR 

VO1...VO6 

 .  
 

  
  

   
Al 

   
Tr 

   
LA 

   
LB 

   
LC 

   
DR 

  

Set 

.  .. 
(Started at) 

    
 

. 
… 

(Stopped at)

    
 

Set =   (  ). 
(Set) =  ,     

. 
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3.12.  
 VAMP    , 

      
        

,       
 .     

.      
 ,      

 ,       
   (  .   

).      
 ,     

 . 

 3.12-1.      
... 

     
   .  

      
.     , 

, ,     
 . 

     
     
    . 

     
 ,    

.      
. 
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(TimerN) - 

0 
1 

  
  

   
   

. 
(On) 

: :     

. 
(Off) 

: :     

     
 12  : 

-     .  
, . .,   0. 

  
(Daily); 

     
  . 

 
(Monday); 

    
 . 

 
(Tuesday); 

    
 . 

  
(Wednesday); 

    
 . 

  
(Thursday); 

    
 .  

  
(Friday); 

    
 . 

  
(Saturday); 

    
 . 

  
(Sunday); 

    
 . 

MTWTF     
     

  
MTWTFS     

   . 

 
(Mode) 

  
 

(SatSun) 

    
   . 
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3.13.     
   

      , 
        

    . 
   

 . .  . 
IFltLas xImode    

, 
 

(Set) 

  
AlrL1 
AlrL2 
AlrL3 0 

1 

 (= ) 
  . 

0=    
 ClrDly 

1=  
OCs 

0 
1 

 . 
 . 

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

LxAlarm

.  
. 

' '  
   AlrL1...3 
  
  

Set 

LxAlarmOff  

.  
. 

' '  
   AlrL1...3 
  
  

Set 

OCAlarm 

.  
. 

' '   
  . 
  
  
  

Set 

OCAlarmOff 

 . 
. 

' '   
  . 
  
  
  

Set 

IncFltEvnt 

.  
. 

 . 
   . 

   
   

 
.  

 *) 

. , 
  

**) 

Set 

ClrDly 0 ...   Set 
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65535   
 AlrL1, Alr2, 

AlrL3  OCs 
   

FltL1 
FltL2 
FltL3 

0 
1 

  
 (= . 
)   

. 
0=     ClrDly 
1=   

OCt 

0 
1 

 . . 
,  

. 
FltL1=FltL2=FltL3=0 
FltL1=1  FltL2=1   
FltL3=1 

LxTrip

.  
. 

' '    
 ltL1...3 

  
  

Set 

LxTripOff

.  
. 

' '  
  FltL1...3 
  
  

Set 

OCTrip 

.  
. 

'On'   
 . . 

   
  
  

Set 

OCTripOff 

.  
. 

' '  
   
.  
  
  

Set 

IncFltEvnt 

.  
. 

 . 
      

  
.  

 *) 

.  
  

  **) 

Set 

ClrDly 0 ... 
65535 

  
 .  

FltL1, Flt2, FltL3  OCt 

Set 

Set =   (  ). 
*)     IEC 60870-105-103l.  

    ,    
    .   

 Spabus,   Spabus      
  / .  
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3    

**)   SPA-bus ,     
SPA-bus       

  . 

3.14.   
      ,  

     
  .   

 ,    
     

.     ,  
     

 -    . 
     

 ,    
   (    

 ). 
 ,    

.    ,   
   IF,     IF 

    .  ,   
IF   ,     

  . 
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4.   
       

 . (  -    
    .)   

      
,        

 ,      
    . 

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time (s)
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re
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t

(P
U

)

-10

-5

0

5
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rms

IL2

f1

f2

Load = 0%

InrushCurrentLoad0

R
e
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v

e
2

n
d

h
a

r
m

o
n

ic
f2

/f
1

(%
)

0

50

100

f2/f1 (%)

  4-1        
 

4.1.    
      

  45  – 65 . 
      IL1, IL2, IL3

  0 – 250 A (5A) 
0 – 50 A (1A) 

 I  7.5 A 0.5 %    0.3 %  IN 
I > 7.5 A 3 %   

 0.001 x IN 
  IN is 5 A  1 A.     

  . 
  Ua, Ub, Uc

     
  “   

” (  4.6). , Uc    
  U0    "2LL + 

U0"    "3LN"       
  UL3.  



4.1   4    

  0 – 160  
  0.5 %  0.3  

0.1  

    I01, I02

  0 – 5 xI0N 
 I  1.5 

xI0N 
0.5 %    0.3 %  

I0N 
I > 1.5 xI0N 3 %   

 0.0002 x I0N 
  I0N 5A, 1 A  0.2 A.    

   . 
  

  16   – 75  
  10  

     Ua /  Ub.  
  P, Q, S 

 |PF|> 
0.5 

1 %    3 VASEC 

 , cos , tan  
 |PF|>0.5 2°  0.02 

  E+, Eq+, E-, Eq- 
 |PF| > 

0.5 
1 %    3 Whsecondary/1 
 

      
 I, U > 0.1 PU 2 % . 

     1    



   4  4.2   
  (THD)

4.2.    
  (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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4.3.    
   (    

)    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 



   4  4.4  
 

4.4.    
 
      

     
       . 

  .  .  
   . 
 .  

.  
 

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 

4.5.    
 31   12  

      
 31   12    

  .  
     31 . 

     
. 

 
.

.  

IL1, IL2, IL3 X   (    ) 
Io1, Io2 X    
S X    
P X X   
Q X X   



4.6    4    

           
   “  ” ("Timebase"). 
      

 .  .
 

 
(Timebase
) 

20  

200  

1  

1  

 . 

   
 . 

 .  .   1 
 *) 
 .  .   200  

 .  .   1  

 .  .   1 . 

 .  .   
  ( .  4.3) 

S 

ResetDays    31 S
ResetMon    12  S 

*)          
  20 . 

4.6.    
      

 ,   
       

.    “  
 ” ("Voltage measurement mode") 

       
.   

 : 
 “2LL+Uo” 
      U12 

 U23     U0. 
  . .   4.6-1 

  4.6-2.     
.     . 

 “3LN” 
      UL1, 

UL2  UL3.    
.  .  44.6-3.  

 . 

      
 ,    . 

!    100 %        
U0f3<      "2LL+Uo"   



   4   4.6   

       
 ,      . 

U0

U23

U12

17

13

11

18

14

12

G

2Line_Uo_1 15%

L1 L2 L3 VAMP 210"2Line+Uo"

 4.6-1      (  
)   .   

       
   .    "2LL+U0". 

2Line_Uo_2 15%

L1

U0

U23

U12

"2Line+Uo" VAMP 210

17

13

11

18

14

12
L2 L3

G

 4.6-2      ( ) 
 .    

       .  
   "2LL+U0". 

UL3

UL2

UL1

17

13

11

18

14

12

G

3Phase 15%

L1 L2 L3 VAMP 210"3Phase"

 4.6-3      ( ) 
 .    

  .    "3LN". 



4.7   4    

4.7.   
    VAMP    

 ,   4.2.  
       . 

     
     , 
     "2LL+Uo". 

     . 
*

323
*
112 LL IUIUS ,  

S  =    

12U  =   ,  
     

L1  L2. 
*
1LI =     

  L1,  . 
23U  =   ,  

     
L2  L3. 

*
3LI =     

  L3,  . 

 ,     
    

S
P

SimagQ
SrealP

SS

cos

)(
)(

     
     , 
     "3LN". 

     . 
*
33

*
22

*
11 LLLLLL IUIUIUS ,  

S  =    

1LU  =   ,  
    L1. 

*
1LI =     

  L1,  . 



   4  4.8   

2LU  =   ,  
    L2. 

*
2LI =     

  L2,  . 

3LU  =   ,  
    L3. 

*
3LI =     

  L3,  . 

 ,     
      

. 

S
P

SimagQ
SrealP

SS

cos

)(
)(

4.8.     
 4.8-1       

 ,  cos      PF. 
 4.8-2   ,   PQ 

. 

 4.8-1    /  



4.8    
 

4    

 4.8-2   PQ   

   
 
 

, 
  

 

 
 

Cos  -  
 

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



   4  4.9 

4.9.   
  ,      

      
   C. L. Fortescue (1918).  

: 
   1 
   2 
   0 

    
   : 

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. 

   ,  
     

. 



4.9  
 

4    

.!       
    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

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 % 

 4.9-1    . 
     

3/100,    . 



   4  4.9 

�3

�3

�3

1

1

1 1

U = 2/31

U = 1/32

2

150° 120°

120°
U12 U12

U12

U12

U23 U23
aU23

-aU23

a U
2

23

Positive sequence

Injected line-to-line voltages

Negative sequence

-a U
2

23

FortescueEx2

U -a U12 23

2

U -aU12 23

  4.9-1    ,  
  

    
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°   

,         
     . 



4.9  
 

4    

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 % 

 4.9-2   .  
    3/100, 

   . 

�

	

�

�
�

�

U = 2/31

U = 1/32

120° 120°

120°

UL1

UL1

UL1

U =0L3

UL2 UL2

a U
2

L2

a U
2

L2
aUL2

U +aUL1 L2

U +a UL1 L2

2

Positive sequence

Injected line-to-neutral voltages

Negative sequence

FortescueEx3

 4.9-2    ,  
  

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



   4  4.10 ,  

4.10. ,   
  

      
      
.     

   –    
 .       

  . 
     

,          
       

. 
     
  . 

4.10.1.   
.!     , 5 A  1A,  

      , 
       

 . .  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 



4.10 ,   
 

4    

  [pu] 
        

ArcI>  
1 pu = 1xIMODE = 100 %,  
IGN    . 

       
 ArcI> 

1 pu = 1xCTSEC     
1 pu = 1xCTPRI   . 

 
   

  
 ArcI>  

  
 

 (3I0) 
    

   
ArcI> 

  
. 

GNSEC

PRISEC
PU ICT

CTI
I

SEC

SEC
PU CT

I
I

.  
 

PRI

GN
SECPUSEC CT

I
CTII SECPUSEC CTII

 1:      
      ArcI>. 

CT = 750/5 
IGN = 525 A 

,     7 A. 
     

IPU = 7x750/(5x525) = 2.00 pu = 2.00 xIGN = 200 %  
 2:         
  ArcI>. 

CT = 750/5 
,      7 A. 

     
IPU = 7/5 = 1.4 pu = 140 %  

 3:       
   ArcI>. 

CT = 750/5 
IGN = 525 A  

  2xIGN = 2 pu = 200 %. 
   

ISEC = 2x5x525/750 = 7 A  
 4:       
  ArcI>. 



   4  4.10 ,  

CT = 750/5 
  2 pu = 200 %. 

   
ISEC = 2x5 = 10 A  

 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  



4.10 ,   
 

4    

4.10.2.   
 /    

 
   

   
= "2LL+Uo" 

   
= "3LN" 

  
 

SEC

PRI
SECPRI VT

VTUU
SEC

PRI
SECPRI VT

VTUU 3

  
 

PRI

SEC
PRISEC VT

VT
UU

PRI

SECPRI
SEC VT

VTUU
3

 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 = 1xUGN = 100 %,  UGN =   
 . 



   4  4.10 ,  

   
   = 

"2LL+Uo" 
   = 

"3LN" 

  
 

GN

PRI

SEC

SEC
PU U

VT
VT
U

U
GN

PRI

SEC

SEC
PU U

VT
VT
U

U 3

  
 

PRI

GN
SECPUSEC VT

U
VTUU

PRI

GNSEC
PUSEC VT

UVT
UU

3

 1:    .   
 "2LL+Uo". 

 = 12000/110 
UGN = 11000 V 

     Ua  Ub 
 100.8 . 

     
UPU = 100.8/110x12000/11000 = 1.00 pu = 1.00xUGN = 100 % 

 2:   .   
 "3LN". 

 = 12000/110 
UGN = 11000 V 

     
   Ua,Ub  Uc  58.2 . 
     

UPU = 3x58.2/110x12000/11000 = 1.00 pu = 1.00xUGN = 100 % 
 3:   .   

  "2LL+Uo". 
 = 12000/110 

UGN = 11000 V 
   1.00 pu = 100 %. 

   
USEC = 1.00x110x11000/12000 = 100.8 V 

 4:   .   
  "3LN". 

 = 12000/110 
UGN = 11000 V 

   1.00 pu = 100 %. 
     

    Ua,Ub  Uc . 
USEC = 1.00x110/ 3x11000/12000 = 58.2 V 



4.10 ,   
 

4    

  [pu]    
  

   
 (U0) 

  
 = "2LL+Uo" 

   = "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 % 
 2:   .   

  "3LN". 
 = 12000/110 

     Ua  66 
,     

Ua = Ub = 0. 
   

UPU = (666+00+00)/(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   



   5  5.1  

5.   
5.1.   

     . 
        

    .   
       

.      
 .  

.!       A,  
        A1 - A3. 

       
     . . 

 9.1.4  9.1.5.  SPST   
 (NO),     A1, A2  A3, 

     (SPDT). 
   

 .  . 
T1, T2 0 

1 
   

 
F 

A1 ... A5 0 
1 

   
 

F 

 
. 

 
(IF) 

0 
1 

  
 

   
 

F 

. 
 

(Force) 

 (On) 
 

(Off) 

  
  

.   
    

   . 
    

  
  

  5 .

Set 

  
A1 ... A5 0.00 ... 

99.98 
 

99.99 

    
  

   
 . 

99.99  = . 
  “0”  

  
 

Set 



5.2   5    

   (     VAMPSET) 
   

.  
32 

 

   
 (DO)    

VAMPSET.    
 “   n” (“Trip 
relay n”),  n=1…14  

   n“ 
(”Alarm relay n”),   n=1...5 

Set 

Set =   (  ) 
F = ,     

5.2.   
  6      

.   –   ( ) / 
  ( ) –     

    .  
   ,  , 

    . .  
,     DI1 … DI6 

  “ ” (  ).   
   48  .   

  X3:1.  
.!          

  . 

        
  VAMPSET    . 

    , 
       

,     VAMPSET. 



   5  5.2  

   
 . .  . 

DI1 ... DI6 0 
1 

  
 

   (DI) 
DI1 ... DI6 0 ... 65535   

   
(Set) 

     
DI1 ... DI6 0.00 ... 

60.00 
   

   
   

 

Set 

 DI1 ... DI6 
.  

 

  
  

(NO).    
0 1 

  
  

(NC) 
  1 0 

Set 

 
 

(Alarm display) 

 
 

  
 
  

 
  

  
 (DI) 

Set 

. 
  

(On event) 

. 

. 

  
  

  
   

Set 

 
  

(Off event) 

. 

. 

  
   

  
   

Set 

   (     VAMPSET) 
 

 (Label) 
 

.  
10  

  . 
   

  "DIn",  
n=1...6 

Set 

 
(Description) 

 
.  

32  

  . 
   

  
“ . ” ,  
n=1...6 

Set 

Set =   (  ) 



5.3     5    

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  5.4  

5.4.   
  ,   

  ,  ,  
         

 ,    , 
   . . 

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

  .     
 – "A", "B" and "C" ,    

.  ,  
 (DR)     

   . .   
 5.4-1. 

       
     .  

     . 
       

 . 
       

("release latched"),     
.        

 .       
 ,     .  
      .  

     VAMPSET “  
  ”  ("Release output matrix 

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

connected

I> start

I>> start

Io> start

Io>> start

I> trip

I>> trip

Io> trip

Io>> trip

T1 T2 A1 A2 A3 A4 A5 Alarm Trip A B C DR VO1

connected and latched

OutputMatrix

 5.4-1  . 



5.5   5    

5.5.   
       

   .   
     DI1 - DI6,   

       
    .   
  5.5-1   

    (•)   
    . 

.!     20 DI,    6   
.   19  20     

DI19, DI20 . 

 5.5-1        



   5  5.6  

5.6.   
    ,  

, , ,  .  
     " -

"  "  ". 
     
      

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

   : 
o   
o  
o    .

      
    (    1-

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

,    . 
  

    : 
   

 (00) 
 

 
 

 
 (11) 

  
. 

    
     : 

   
.  (DI)  

‘ . ’ 
  . 

.  (DI)  
‘ . ’ 

  . 

.  (DI)  
‘    ’ 

,  
 , 
  

    
   

 

. .  
 (Max ctrl 

pulse length) 0.02 … 600  
 

   
  
  

 . 
  

(Completion timeout) 
0.02 … 600  

  
  

  
(Object control) ./ .   

 



5.6   5    

      
,      

“    ” (“Max 
ctrl pulse length”),       

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

    .  
   ‘    ’  , 

    . 

    
      

  : 
   

 x      
 

  x      
 

    ,   
  ,  ,   . . 

   (  ) 
     

: 
   

.  (DI)  
‘ . ’ 

  . 

.  (DI)  
‘ . ’ 

,  
 , 
  

  
  . 

  
 (Object 

timeout) 
0.02 … 600  

  
  

 
      

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

   “  ” (“Object 
failure”).     . 



   5  5.6  

    (  
  >= 5.53) 

    , 
   .   

    : 
  

.  (DI)    
  

.  (DI)    
 

   

.  (DI)   
 

.  (DI)    
 

   

    .   
  .    

     . 
     

   60 . 

5.6.1.  /  
 

        
 HMI ( -  ),   

   . 
      

   HMI ( -  
),      . 

  /   
    HMI,    

  .     
        

 .     
/      

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



5.7   5    

5.7.   
    

     .  
    VAMPSET    

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

   20.   
   31.   

    . 
      

    VAMPSET (VMV.EN0xx). 



   6 6.1  

6.  
6.1.   

     .  
 , Ethernet,   . .  

6.1-1. 
        

 .   Ethernet . 
  X4   :     

.     RS-232  
     ,  

   VX003. 

12345
6789

X4

LOCAL

X5

REMOTE

1

1

5

D9S

D9S

6

6

7

7

8

8

9

95

2

2

3

3

4

4

RJ-45

D9S

F
ro

n
t
p
a
n
el

in
u
se

Rx in

Rx in

Tx out

RTS out

GND

CkS

CkS

+8 V

DSR in

LOCAL
PORT

EXTENSION
PORT DATA BUS

REMOTE
PORT

Tx out

Tx out

Rx in

T
T
L

DTR out

B�

(Not isolated)

A+

RS-485

RS-232

ETHERNET

GND
DTR out

+8 V

+8 V

GND

FRONT PANEL

COMMUNICATION PORTS

Default

Options

:
- TTL

:
- RS-485
- Fibre optic
- Profibus
- Ethernet and TTL

(for external
adapters only)

(isolated)

(TTL is for external
adapters only)

(Optional)

CommunicationPorts

Ethernet
converter

 6-1.    .     X5 
    D9S  TTL .  DSR    

        
RS232. 



6.1   6   

     TTL . 
        
 - .     

RS-485,  ( / , / , / 
  / ), Profibus  Ethernet. 

6.1.1.   X4 
    2 : 

    
 X4    (D9S  2, 3  5) 

          
. 

!          X4. 
!   VX003     ,  

         
 ,    DTR  6  DSR  4 
. .  6.1-1. 

    
       

  VAMPSET,    
     . 

  ,   " "   
  ,   ,  

,      
    ,   . . 

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

  ,     
 .      

       
 . 
  
    RS-232. 



   6 6.1  

 
  .  .
 

(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 

/DPS 

  
= 38400/8N1 

 VAMPSET

   
 . 

 = /  
D =   

 
P = : , 

,  
S =   

 

1) 

 VAMPSET (   SPA-bus   
 ) 

Tx /      
 

/   
 

 
(Msg#) 

0 ... 2321    
  

  
  

Clr 

 
(Errors) 

0 ... 2161    
  

  
  

Clr 

 
 

0 ... 2161    
  

Clr 



6.1   6   

(Tout)   
  

Set =   (  ) 
Clr =    0 
1)       .

        
   . 

6.1.2.   X5 
  
       

. .  6.1-1,  12   . 
TTL  -       

 .      
    . 

 6.1.2-1.      
   X5   . TTL (A) 

 . 
      

A TTL (    
) 

D9S 

B  ,  HFBR-0500 
C Profibus D9S
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 

H  Ethernet    TTL 
(    ) 

RJ-45  D9S 

 
  .  

. 
 

(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 



   6 6.1  

  .  
. 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 

 
(Errors) 

0 ... 216 1    
  

  
  

Clr 

 
 

(Tout) 

0 ... 216 1    
  

  
  

Clr 

/DPS 

   
 . 

 = /  
D =    
P = : , 

,  
S =   

1) 

 
(Debug)  

 
ASCII 

    
  
  

 
   SPA-bus 

Set 

Set =   (  ) 
Clr =    0 
1)       .

        
   . 



6.1   6   

6.1.3.   X4 
  RS-485     

/ .       
 X4   ,   (7, 8, 5) 

    RS-232 (2, 3, 5) 
,    . .  6.1-1. 

 
  .  .
 

(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 

/DPS 

  
= 38400/8N1 

 VAMPSET

   
 . 

 = /  
D =   

 
P = : , 

,  
S =   

 

�� 

Set =   (  ) 
Clr =    0 
1)       .

        
   . 



   6 6.1  

6.1.4.    
Ethernet 

     Ethernet  
VAMPSET  Modbus TCP    , 

 TCP/IP. .  6.1-1. 
IP ,  , ,    NTP  -  

    Ethernet,    
6.2.8. 

 
  .  . 
 

(Protocol) 
 

SPA-bus 
ModbusTCPs 
IEC-103 

 IO 
(ExternalIO) 

DNP3 

    
 . 

  
  VAMPSET 

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

   
I/O 
DNP 3.0 

Set 

 
 (Port) 

 
 

= 502 

IP . 
(   
VAMPSET  

) 

Set 

IP  
(IpAddr) 

n.n.n.n   
(   
VAMPSET  

) 

Set 

 
 

(NetMsk) 

n.n.n.n  (   
VAMPSET  

.) 

Set 

 
(Gatew) 

n.n.n.n IP    
  

(NTPS). (   
VAMPSET  

.) 

Set 

IP  
 

 
(NTPSvr) 

n.n.n.n IP . 
(   
VAMPSET  

) 

Set 

 
VAMPSET 
(Vsport) 

 
=

23 

VAMPSET port for IP Set 

 
 

(Msg#) 

0 ... 232 1    
  

  
  

Clr 



6.2   6   

  .  . 
 

(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 .  6.2.8. 

6.2.2. Modbus TCP  Modbus RTU 
  Modbus      

.       
  . Modbus TCP  Ethernet,   

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

   Modbus.    
 «  Modbus» (Modbus 

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

   TCP/IP   6.2.8. 



   6 6.2  

 
  .  .

 
(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 ( .     12.). 

  "  " 
      

     
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) 

Set =   (  ) 
Clr =    0 



   6 6.2  

1)       
    .    

  8 . 
2)       

    .    
  8 .. 

3)    Profibus   
  .       

 Profibus,      
 /     Profibus. 

4)   "�",  Profibus    
         

    Profibus ASIC. 

6.2.4. SPA-bus 
     SPA-

bus,      .  
   ,  

    ,    
    . 

    
  ,   

 ,      
  . 

   Spabus Parameters.pdf. 
 

  .  .
 

(Addr) 
1 � 899  SPA-bus.  

   
. 

Set 

/
1200 
2400 
4800 
9600 (  

) 
19200 

bps    Set 

Emode
 

(  60) 
(  

) 

  
. 

  
 . 

(   
   

.) 

(Set) 

Set =   (  ) 

6.2.5.  60870-5-101 
VS_IEC101Main   60870-5-101    

   60870-5.   Vamp, 
  60870-5-101    .   



6.2   6   

Vamp     (  
)   . 

  :  , 
, ,  ,  , 
       
. 

      60870-5-101   
Vamp    Profile checklist. 

 
  .  . 

/ 1200
2400 
4800 
9600 

/     Set 

 
(Parity) 

 
 

 

  
  

 

Set 

LLAddr 1 - 65534    
 

Set 

LLAddrSize 1 – 2    
  

Set 

ALAddr 1 – 65534  ASDU Set 
ALAddrSize 1 - 2    ASDU  Set 

IOAddrSize 2 - 3     
 (3-

 , 
  2-
  

  MSB  
 0.) 

Set 

COTsize 1    
 

TTFormat   
 

, 
  

 :  
3-   

  7-
  

 

Set 

MeasFormat .
. 

, 
  

 :   
  

  
. 

Set 

DbandEna  
 

  
  

  

Set 

DbandCy 100 - 10000     
 

Set 
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6.2.6.  60870-5-103 
   60870-5-103 "    

   " 
    

  (   ). 
      
     ( )  

.     ,  
 "    

".      
 : 

   
   
    
  . 

      
    IEC 103. 

  ASDU (Application Service Data Unit)  
    :  

 ASDU 1:    
 ASDU 3:  I 
 ASDU 5:    
 ASDU 6:    
 ASDU 8:   . 

  : 
 ASDU 6:   
 ASDU 7:     
 ASDU 20:  . 

    : 
   
    
  . 

       
, ,    I> 

:   = 1,   = 160  
  = 90.   "  

"    ,  
   ( . .     
 ).   
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   .  

       
. 

 
  .  . 

 
(Addr) 

1 - 254    
 

Set 

/
9600 
19200 

/     Set 

MeasInt 200 - 10000   
  

 

Set 

SyncRe
Sync 
Sync+Proc 
Msg 
Msg+Proc 

  
 ASDU6 

Set 

Set =   (  ) 

    
  .  . 

ASDU23 . (On) 
. (Off) 

   
 

Set 

Smpls/msg 1-25  
   

 

Set 

 
 

(Timeout) 

10-10000     
 

Set 

Fault     
 IEC-103.  + 

  
. 

TagPos   
 

Chn  
ChnPos   

  
Faults   

 
GridFlts    

 
Grid   ,  

 
   

    . 

Set 

Set =   (  ) 
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6.2.7. DNP 3.0 
  ,   DNP 

3.0. 
    DNP 3.0: 

   
    
   
   
   
  

      
 DNP 3.0 Device Profile. 

 DNP 3.0    .  
  RS-485,     RS-

232   . 
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  .  . 

/
4800 
9600 (  

) 
19200 
38400 

/     Set 

 
(Parity)  (  

) 
 

 

Set

 
 

(SlvAddr) 

1 - 65519   
   

Set 

 
 

(MstrAddr) 

1 - 65519 
255=  

 

 Set

LLTout 0 - 65535   
 

  

Set 

LLRetry 1 - 255 
1=  

 

  
  

Set 

APLTout 0 - 65535 
5000=  

 

  
 

  

Set 

CnfMode
EvOnly (  

) 
 

 
 

  

Set 

DBISup  (  
) 

 

 
  

Set 

SyncMode 0 - 65535    
 . 

0 =   

Set 

Set =   (  ) 
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6.2.8. TCP/IP  
Modbus TCP   TCP/IP.   VAMPSET 

 SPA-bus  DNP 3.0       
TCP/IP.  
IP ,  , ,     NTP   

     thernet   
6.1.4. 

 
  .  

. 
Ip  
(IpAddr) 

n.n.n.n   
Internet 
(    
VAMPSET) 

Set 

  
(NetMsk) 

n.n.n.n   
(   
VAMPSET) 

Set 

 
(Gatew) 

  
= 0.0.0.0 

IP   
(   
VAMPSET) 

Set 

  
(NameSv) 

  
= 0.0.0.0 

  
(   
VAMPSET) 

Set 

NTP  
(NTPSvr) 

n.n.n.n  NTP 
(   
VAMPSET) 
0.0.0.0 = no SNTP 

Set 

 
(Port) 

502 =  
 

 502 
  

Modbus TCP 

Set 

Set =   (  ) 

6.2.9.  /  (Modbus RTU 
) 

 Modbus /     
  ,   . ( . 

 8.7.2   /    
 ). 
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6.2.10.  61850 
  61850    

  61850.  
 IEC 61850     
  ,    

  103.      
“  61850     VAMP /VSE 006, 

  ” (“IEC 61850 
communication VAMP relays/VSE 006, Configuration 
instructions”).      61850 

      
-103. 
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7.  
      , 

   . 
       

      
       

     1  100 . 
      

      .  
  , , 

,     
   ,     

.  
  ,     
    ,       
 .      
   .   

      -
     

  . 
       

   .    



7.1   
 

7   

7.1.   
      

L1

L2

L3
L1 L2 L3

G

230V~

VEO-MSV

+48 V DC

Digital
inputs

vamp210appl_1

X3

2
3
4
5
6
7

1

2

1

3

4

5

6

7

8

9

10

11

12

13

14

17

18

X1

~

18

17

X3

X4

X5

IL1

IL2

IL3

I01

I02

U12

U23

U0

12

13

14

15

9

11
10

10

11
12

13

16

14

17

15

18

X3

A1

T2

T1

A5

A4

A3

A2

IF

X2
5

6

7

8

Blocking and
output matrix

Protection function

VAMP 210

DI

1
2
3
4
5
6
7

X6
Option block

Q<

40

3I<

37

3I>

3I>>

3I>>>

50 / 51

3I>>>

3I>>

3I>>>>

67

3I>

Prg1...8

99

T >

49

I >
2

46

U >/f

24

I >
0

67N

I >>
0

U>

U>>

U>>>

59

U >
0

59N

U >
0

U
0
>>

59N 81H/81L

f ><

f >><<

81L

f <

f <<

50NARC

ArcI
01

>

ArcI
02

>

21

Z <

Z <<

df/dt

81R

I >
0

I >>
0

50N/51N

I >>
0

>

I >>
0

>>

I >
V

51V

U<

U<<

U<<<

27

U
1

<

27PS

I
0f3

<

64F3

32

P <

P <<

21/40

X <

X <<

CBFP

50BF

ArcI>

50ARC

I
0T
>

67NT

 7.1-1.     .   
  . 

     
 , /  

    . 
      

      
      

 ..  
     

    
       

     ,  
      

    . 
        

       
     I02    

   . , ,   
 VEO-MSV. 
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7.2.   
   

   
L1

L2

L3
L1 L2 L3

G

vamp210appl_2

+48 V DC

Digital
inputs

X3

2
3
4
5
6
7

1

2

1

3

4

5

6

7

8

9

10

11

12

13

14

17

18

X1

~

18

17

X3

X4

X5

IL1

IL2

IL3

I01

I02

U12

U23

U0

12

13

14

15

9

11
10

10

11
12

13

16

14

17

15

18

X3

A1

T2

T1

A5

A4

A3

A2

IF

X2
5

6

7

8

Blocking and
output matrix

Protection function

VAMP 210

DI

1
2
3
4
5
6
7

X6
Option block

Q<

40

3I<

37

3I>

3I>>

3I>>>

50 / 51

3I>>>

3I>>

3I>>>>

67

3I>

Prg1...8

99

T >

49

I >
2

46

U >/f

24

I >
0

67N

I >>
0

U>

U>>

U>>>

59

U >
0

59N

U >
0

U
0
>>

59N 81H/81L

f ><

f >><<

81L

f <

f <<

50NARC

ArcI
01

>

ArcI
02

>

21

Z <

Z <<

df/dt

81R

I >
0

I >>
0

50N/51N

I >>
0

>

I >>
0

>>

I >
V

51V

U<

U<<

U<<<

27

U
1
<

27PS

I
0f3

<

64F3

32

P <

P <<

21/40

X <

X <<

CBFP

50BF

ArcI>

50ARC

I
0T
>

67NT

 7.2-1     .   
   . 

      . 
      

 .     
       . 

        
  (I01)      . 



7.3  -
 

7   

7.3.  -  
L1

L2

L3
L1 L2 L3

A

B

A

B

a

a

b

b

L1

L2

L3

A

B

C

a

b

c

G

+48 V DC

Digital
inputs

vamp210appl_3

X3

2
3
4
5
6
7

1

2

1

3

4

5

6

7

8

9

10

11

12

13

14

17

18

X1

~

18

17

X3

X4

X5

IL1

IL2

IL3

I01

I02

U12

U23

U0

12

13

14

15

9

11
10

10

11
12

13

16

14

17

15

18

X3

A1

T2

T1

A5

A4

A3

A2

IF

X2
5

6

7

8

Blocking and
output matrix

Protection function

VAMP 210

DI

1
2
3
4
5
6
7

X6
Option block

Q<

40

3I<

37

3I>

3I>>

3I>>>

50 / 51

3I>>>

3I>>

3I>>>>

67

3I>

Prg1...8

99

T >

49

I >
2

46

U >/f

24

I >
0

67N

I >>
0

U>

U>>

U>>>

59

U >
0

59N

U >
0

U
0
>>

59N 81H/81L

f ><

f >><<

81L

f <

f <<

50NARC

ArcI
01

>

ArcI
02

>

21

Z <

Z <<

df/dt

81R

I >
0

I >>
0

50N/51N

I >>
0

>

I >>
0

>>

I >
V

51V

U<

U<<

U<<<

27

U
1
<

27PS

I
0f3

<

64F3

32

P <

P <<

21/40

X <

X <<

CBFP

50BF

ArcI>

50ARC

I
0T
>

67NT

 7.3-1  -  

      
      . 
       

       
       . 
       

       I01  
I02. 

         
(   95%)     

    
  U0     

 (59GN). 
        

  ,       MCB  
      . 
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7.4.    
     ,   

,      
  .     

  ,     
   ,   

,      
 ,     . 

       
  . 

7.4.1.      
  

      
  (  7.4.1-1). 

      
 ( ). 

       
    ,  

      
  ,   

  . 
       

.    ,   
      
  ,    

 . .   . 



7.4    7   

CB

CLOSE COIL

OPEN COIL

close control

trip circuit

failure alarm

R1

-V
AUX

+V
AUX

-V
AUX

VAMP 2xx relay

Digital input

Trip relay

Alarm relay

for trip

circuit failure

relay compartment

circuit breaker compartment

TripCircuitSupervision

 7.4.1-1.       
        

.    .     
  R1.       

   ,        >1 
.  



   7 7.4   

CB

CLOSE COIL

OPEN COIL

close control

trip circuit

failure alarm

R1

-V
AUX

+V
AUX

-V
AUX

VAMP 2xx relay

Digital input

Trip relay

Delay

Alarm relay

for trip

circuit failure

relay compartment

circuit breaker compartment

+

K1

1

DI

+48 V

A snap in relay module K1:

Phoenix Contact EMG 17-REL/KSR-120/21 Au

Coil: 96 .. 127 V, 24 kohm

Contact material: 5 mm Au (AgPd60)

Width: 17.5 mm

Assembly: DIN EN 50022 mounting rail

TripCircuitSup200ClosePos

 7.4.1-2.       
        

.    .   R1    
 3.3    2 .       

         1  
  .  
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CB

CLOSE COIL

OPEN COIL

-V
AUX

-V
AUX

Delay

Alarm relay

for trip

circuit failure

close control

trip circuit

failure alarm

R1

+V
AUX

VAMP 2xx relay

Digital input

Trip relay

relay compartment

circuit breaker compartment

+

K1

1

DI

+48 V

A snap in relay module K1:

Phoenix Contact EMG 17-REL/KSR-120/21 Au

Coil: 96 .. 127 V, 24 kohm

Contact material: 5 mm Au (AgPd60)

Width: 17.5 mm

Assembly: DIN EN 50022 mounting rail

TripCircuitSup200OpenPos

 7.4.1-3.   ,   
.        
  .    R1   

  3,3    2 .      
        1  
  . 
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8.  
8.1.    

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

X
3

X
5

X
1

VYX060A

40..265V
AC/DC

LOCAL
(RS-232)

REMOTE
(TTL)

1 3 5 7 9 1
1

1
3

1
5

1
7

1
9

2 4 6 8 1
0

1
2

1
4

1
6

1
8

2
0

X
4

X
6

X
2

1 2 3 4 5 6 7

I L
1

I L
2

I L
3

I 0
I 0I L

1

I L
2

I L
3

I 0
2

I 0
2

U
a

U
b

U
c

U
a

U
b

U
c

 8.1-1    VAMP 210 

       
     

. 
   IL1, IL2  IL3 (  X1: 1-6) 
    I01  I02 (  X1: 

7-10) 
   U12  U23 (  X1: 11-14) 



8.1    8   

    U0 (  
X1: 17-18) 

 X1   
No:   
1 IL1 (S1)   L1 (S1) 
3 IL2 (S1)   L2 (S1) 
5 IL3 (S1)   L3 (S1) 
7 Io1 (S1)    Io1(S1) 
9 Io2 (S1)    Io2(S1) 
11 Ua (a)   U12 (a)    UL1 

(a) 
13 Ub (a)   U23 (a)    UL2 

(a) 
15 -- -- 
17 Uc (da,a)   . Uo (da)   

 UL3 (a) 
19 -- -- 

 X1   
No:   
2 IL1 (S2)   L1 (S2) 
4 IL2 (S2)   L2 (S2) 
6 IL3 (S2)   L3 (S2) 
8 Io1 (S2)    Io1 (S2) 
10 Io2 (S2)    Io2 (S2) 
12 Ua (b,n)   U12 (b)    UL1 

(n) 
14 Ub (b,n)   U23 (b)    UL2 

(n) 
16 -- -- 
18 Uc (dn,n)   .Uo (dn)   

 UL3 (b) 
20 -- -- 



   8 8.1   

  X2    
No:   
1 -- -- 
2 -- -- 
3 -- -- 
4 -- -- 
5 A5   5 
6 A5   5 
7 A4   4 
8 A4   4 
9 -- -- 
10 A3 COM   3,   
11 A3 NC   3,    
12 A3 NO   3,    
13 A2 COM   2,   
14 A2 NC   2,    
15 A2 NO   2,    
16 IF COM   ,   
17 IF NC   ,    
18 IF NO   ,    

  X2    
No:   
1 AO1+   1,  .  
2 AO1-   1, .  
3 AO2+   2,  .  
4 AO2-   2, .  
5 AO3+   3,  .  
6 AO3-   3, .  
7 AO4+   4,  .  
8 AO4-   4, .  
9 -- -- 
10 A3 COM   3,   
11 A3 NC   3,    
12 A3 NO   3,    
13 A2 COM   2,   
14 A2 NC   2,    
15 A2 NO   2,    
16 IF COM   ,   
17 IF NC   ,    
18 IF NO   ,    



8.1    8   

Terminal X3 
No:   
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   

 X6 
No:   
1 BI      
2 BO     
3 COM   /     I/O 
4 S1>+   1,   * 
5 S1>-   1,   * 
6 S2>+   2,   * 
7 S2>-   2,   * 

*)         

 
No:   
1 DI19   19 
2 DI19   19 
3 DI20   20 
4 DI20   20 
5 -- -- 
6 S1>+   1,   * 
7 S1>-   1,   * 

*)         



   8 8.2  

8.2.   
  Uaux (  40…265  

   )    X3 
 17-18.  

.!    Uaux (24   , 
 B) :  

� = X3: 17   + = X3: 18 

8.3.   
     ,  

     
. 

   T1  T2 (  X3: 12-13  14-15) 
   A1 - A5 (  X3: 9-11, X2: 5-6, 7-

8, 10-12, 13-15) 
      IF 

(  X2: 16-18) 

8.4.   
      

   ,   
 . 

8.4.1.    

 8.4.1-1    D9S    

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

 X4 RS232) 
7 RTS  (     8) 
8 CTS  (     7) 
9   

!   DSR     DTR    
        X4 RS232. 

(       X4   .) 



8.4   8   

8.4.2. Rear panel connector X5 (REMOTE) 
     X5 
    7.4.1-2.     
  6.1.2-1. 

     , X5  TTL 
   .   

 (VSE)     
   X5.    (VEA, VPA) 

    TTL/RS-232 
 .   

   12. 
      (  8.4.2-3), 

2&4-    RS-485 
(  8.4.2-2 )  Profibus (   8.4.2-4). .  

   12. 
 

( .) 
/ 

 
TTL (  

.) 
RS-485 
( ) 

Profibus DP 
( ) 

X5 1  
X5 2 Tx /TTL   
X5 3 Rx   /TTL  + RxD/TxD +/P 
X5 4 RTS  

/TTL 
  RTS 

X5 5  + GND 
X5 6 +5V
X5 7 GND
X5 8 RxD/TxD -/N
X5 9 +8   

!   VAMP RS485    Tx+ - 
Tx   Rx+ - Rx      “1”.    X5 

 RS485  . 
!   2-        

. .  . 



   8 8.4  

L
O
C
A
L

(R
S

-2
3
2
)

R
E

M
O

T
E

(R
S
4
8
5
)

1
2

3
4

5

6
7

8
9

1
2

3
4

1

2

3

4

5

X5

X4

RS485

 8.4.2-1  
     

, . TTL 

 8.4.2-2   
     

, . RS-485. 

1
2

3
4

5

6
7

8
9

L
O
C
A
L

(R
S

-2
3
2
)

R
E

M
O

T
E

(F
ib
re

)

1
2

3
4

Fibre RX

Fibre TX

Remote fibre

X5

X4

L
O
C
A
L

(R
S

-2
3
2

)

X4

1
2

3
4

5

6
7

8
9

X5

P
ro

fi
b
u
s
D
P

6
7

8
9

1
2

3
4

5

ProfibusDP

 8.4.2-3   
 , . .   

  8.4.2-4  
     

, Profibus DP. 



8.4   8   

8.4.3.    X4 (   
RS232    RS485) 

  
 

( .) 
 

 

X4 1  
X4 2 Rx , RS232 . 
X4 3 Tx , RS232 . 
X4 4 DTR  (+8 ) 
X4 5  
X4 6  
X4 7 B   RS485   
X4 8 A+  RS485   
X4 9  

!   VAMP    RS485   A+  B  
    “1”.    X4  

 RS485   . 

 8.4.3-1 Dip    RS-485  . 

 Dip 
. 

 
. 

 
RS-485 

 
 

1 2 .   . 
1 4 .   . 
2 2 .  Light on in idle 

state 
2 4 .   Light off in idle 

state 
3  .  .   
3 .  .   
4  .  .   
4 .  .   

!   2-    RS485    X4  
 . 



   8 8.5  
  

8.5.   
   

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

12. 
.!   X6      DI19/DI20,  

  ,         
. .  8.6 

        
 .      X6: 

4-5  6-7.  
      /   

     .  
   48   . 

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

       
       

   .      
       

  VAMP.   

8.6.    
 /  (DI19/DI20) 

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

     .     
  12. 

.!   X6         
  (  8.5),   . 

 DI19/DI20       
.     ,   

  .    - 
  .     

X6:1 – X6:2  X6:3 – X6:4.  



8.7    8   

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

8.7.    
8.7.1.     

VAM 16D 
    VAM 16D   

  16    
 .    

    .  
  .   VAM 16 D, 

VM16D. ENxxx. 

8.7.2.   /  
     

/      
/ .     
/ .    

: 
    (RTD)-  

 
    (   ) 
   /  

      
 / .      

     
       

VSE003. 
.!     /      

  , VAMPSET      
   / .  

     External IO,  
       VAMPSET. 



   8 8.7   

    (  VAMPSET) 

 

./
. 

C
, F

, K
, 

 V
/A

 

1…
24

7 

1…
99

99
 

R
 

 R
 

-3
20

00
…

32
00

0 

X:
 -3

20
00

…
32

00
0 

Y:
 -1

00
0…

10
00

 

: 

X1  Modbus 

Y1   

 1
 

X2  Modbus 

Y2 . 
 

 2
 

 

 
 

 

 
 

 
 V

A
M

P 

M
od

bu
s 

 
  I

O
  

M
od

bu
s 

 
 

 

 
 

  M
od

bu
s 

 

   
Modbus,    XY 

 

 
 

 

     

 

./
. 

1…
24

7 

1…
99

99
 

- /
 

 

-2
1x

10
7…

 
…

21
x1

07

- /
 A

la
rm

 

-2
1x

10
7…

 
…

21
x1

07

0…
10

00
0 

>  >> 

 
 

 
 

 M
od

bu
s 

 
 IO

  

M
od

bu
s 
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8.8.   

vamp210lohko

X3

2
3
4
5
6
7

1

2

1

3

4

5

6

7

8

9

10

11

12

13

14

17

18

X1

~

18

17

X3

X4

X5

IL1

IL2

IL3

I01

I02

U12

U23

U0

12

13

14

15

9

11
10

10

11
12

13

16

14

17

15

18

X3

A1

T2

T1

A5

A4

A3

A2

IF

X2
5

6

7

8

Blocking and
output matrix

Protection function

VAMP 210

Q<

40

3I<

37

3I>

3I>>

3I>>>

50 / 51

3I>>>

3I>>

3I>>>>

67

3I>

Prg1...8

99

T >

49

I >
2

46

U >/f

24

I >
0

67N

I >>
0

U>

U>>

U>>>

59

U >
0

59N

U >
0

U
0
>>

59N 81H/81L

f ><

f >><<

81L

f <

f <<

50NARC

ArcI
01

>

ArcI
02

>

21

Z <

Z <<

df/dt

81R

I >
0

I >>
0

50N/51N

I >>
0

>

I >>
0

>>

I >
V

51V

U<

U<<

U<<<

27

U
1
<

27PS

I
0f3

<

64F3

32

P <

P <<

21/40

X <

X <<

CBFP

50BF

ArcI>

50ARC

DI

1
2
3
4
5
6
7

X6
Option block

I
0T
>

67NT

 8.8-1      VAMP 210 



   8 8.9   

8.9.     
8.9.1.    

 8.9.1-1      . 

8.9.2.  /  DI19/DI20 

 8.9.2-1     /  
DI19/DI20      



8.10   8   

8.10.   

 8.10-1   VAMP 210. 



   9  9.1 

9.   
9.1.  
9.1.1.   

     5 A (         
1 – 10 A) 

-   0…250 A
-   20 A  ( ) 

100 A (   10 )  
500 A (  1 ) 

- < 0.2  
   

  ( ) 
1 A (         
1 – 10 A) 

-   0…50 A
-   20 A  ( ) 

100 A ( r 10 )  
500 A (  1 ) 

-  < 0.1 VA 

   
   

5 A (       
1 – 10 A) 

-   0…25 A
-   20 A  (( ) 

100 A (  10 )  
500 A (  1 ) 

-  < 0.2 VA 
   

  ( ) 
1 A (      0.1 
– 10.0 A)

-   0…5 A
-   4 A ( ) 

20 A (  10 )  
100 A ( 1 ) 

-  < 0.1 VA 
  Un 100  ((      

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

 
250  

- < 0.5 A 
  fn 45 – 65  

-    16 – 75  
 :   : 

-    
 

4 2 (10-12 AWG) 



9.1  9    

9.1.2.   
 A  B 

  Uaux 40 – 265  . / . 18…36   
< 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) 

9.1.4.   
   2   (  T1  T2)  

   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) 

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

  

1   (   IF) 
 250  ./ .  

    5 A 
 , .  

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

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

 AgNi 0.15 .  
 :   : 

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

9.1.6.    ( ) 
  2



   9   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 / ,   

9.2.2.   
   

    (IEC 
60255-5)  III  

2 , 50 , 1  

  (IEC 60255-5) 
 III 

5  1.2/50 , 0.5  



9.2     
 

9    

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  



   9  9.3  

9.3.   
       

      . 

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  

**)   ,  . .    ,   
       . 



9.3   9    

     
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  
-    . 

  
±1%  ±30  

-    . 
 

±5% ,   , ±30 **) 

 **)   ,  . .    ,   
        

**)        
. .  2.27     

     
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   



   9  9.3  

*)   ,  . .    ,   
       . 

      
   IV> (51V) 

:
- IV> 0.50 – 4.00 x Ign 
- UX1, UX2 0 – 150 % 
- IY1, IY2 0 – 200 %IV> 

 :
-   0.08*) – 300.00  (  0.02 ) 

  <80  
  <95  
   <50  
 0.97

      <10 % 
:

- ±3%    
-  ±1%  ±30  

*)   ,  . .    ,   
       . 

    
 I2> (46) 

 : 2 – 70% (  1%) 
  :

-    1.0 – 600.0  (  0.1) 
  : 

- 1 .  
-   K1 
-    

  

 
1 – 50  (  1) 
1 000  

 <300  
 <450  

 0.95
: 

-  

-   

±3%     0.5% 
  

±5%  ±300  

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

  Tau: 2 – 180  (  1) 
  : 1.0 – 10.0 xTau (  0.1) 

.   +40 �C 70 – 120 %IGN (  1) 

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

0.95 

:  
-  ±5%   ±1  



9.3   9    

    
     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  (  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=   
**)        

. .  2.27     

    
     I0>>, I02>, I02>> (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  

*)   ,  . .    ,   
       . 



   9  9.3  

     
   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  *) 

*)   , . .    ,   
       . 

       
 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  

-     
  IDMT 

±5% ,   , ±30  **) 

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

**)        
. .  2.27     



9.3   9    

9.3.2.    
    U>, U>>  

U>>> (59) 
  :

- U>, U>> 50 - 150 %UN  **) 
- U>>> 50 - 160 % UN  **) 

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

    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  

*)   ,  . .    ,   
       . 

**)    175 .     , 
     100 . 

   /  Uf>  (24) 
    100 – 200 % 

     0.3 – 300.0  
 <300  
 <450  

 0.995
:

- ±3 %      ±0.5 
%    

-     
     

±1 %  ±150  

     
 U1<, U1<< (27P) 

   20 – 80% x UGN 
  :

- Operating time 0.06 *) – 300.00  
     2 – 80% x UGN  (    ) 

-  ,  I< 1% x Ign 0 – 30 s    (    ) 
 Typically 60  
 <95  
   <50  

 1.03
:

- ±3%    
-     ±1%  ±25  

*)   ,        
   . 



   9  9.3  

    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  

**)   ,  . .    ,   
       . 

    
 U0> and U0>> (59N) 

   
  

1 – 60 %U0n 

  :
-   0.3 – 300.0  (  0.1 ) 

    200  
    <450  

 0.97
:

- ±2%     ±0.3% 
  

-  UoCalc (  3LN) ±1  
- ±1%  ±150  

100 %        U0f3< 
(64F3)

   1 ... 120 % 
  :

-    0.5 – 30.0  
 <4  
    <4  

 1.05
:

- ±3 % . 
-    

   
±1%   ±2  

!       "2LL+U0"  
  . 



9.3   9    

9.3.3.    
  /   

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<       , 

  ,     
     (   

 ).  ,  
   . 

   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
  ( .  

 .) 
0.5 V  1.03 (3%) 

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

**)   ,  . .     .   
       . 



   9  9.3  

!       
  5 . 

 f<       , 
       

     (   
 ).  ,   

  . 

      
(ROCOF) df/dt> (81R) 

  df/dt 0.2 - 10.0 /  
   (t>  

tMin> ): 
-   t> 0.14*) - 10.00  

.  (  
  ) 

0.14 – 10.00  

 <140  
 <  + 150  
   <90  

 1
: 

- ±0.05 /  
- ±1%  ±30  

*)       ,     0.7 
/ .   ,  . .     .  

        . 

9.3.4.      
 

   Z<, Z<<  (21) 
   0.05  2.00 xZN 

  : 
-    0.08*) – 300.00  (  0.02 ) 

 <80  
 <95  
 <50  

 1.05
:

- ±4 %     ±0.01 x 
ZN 

-    
  

±1 %   ±30  

*)   ,  . .     .   
       . 



9.3   9    

       
Q< (40) 

Settings:
- Q@P0%,    

 P=0 % 
- Q@P80%,    

 P=80 % 

-100 – 0 %xSGN 
-100 – 0 %xSGN 

  :
-    0.08*) – 300.00   (  0.02 ) 

 <80  
  0.06 – 300.00   (  0.02 ) 
 <50  

  0.8 (x SGN) 
:

- ±3%  .   ±0.5%  SGN 
-  ±1%   ±150  

*)   ,  . .     .   
       . 

       
X<, X<<  (40) 

    
 

0.05 ... 2.00 xZN 

  Ros 2.00 ... +2.00 xZN 
  Xos 2.00 ... +2.00 xZN 

  :
-     0.08*) – 300.00  (  0.02 ) 

 <80 ms
  0.08 – 300.00  (  0.02 ) 

 1.05
:

- ±4 %  .    ±0.01 x ZN 
-    

  
±1 %  ±30  

*)   ,  . .     .   
       . 

       
  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  9.3  

301

9.3.5.    
 

       
(50BF) 

  T1  T2  *) 
  :

-    0.1** – 10.0  (  0.1 ) 
 <95  

- ±20  
*)        . 

9.3.6.    ( ) 
   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  



9.4   9    

   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  

9.4.   
9.4.1.  (DR) 

     
.         
    . 

  (DR) 
 :  /  
  

-    
-    

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

  (  ) 0.1 s – 12 000 . 
(    .  ) 

   0 – 100% 
   0 – 12 

9.4.2.    
 (68) 

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

**)   ,  . .     ,   
       . 



   9  9.4  

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  

      
  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 % 
   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) 

. .  . ,  
 ,    
   . 

ISET      I> 
I0SET      I0> 
I01N    I01  
I02N    I02  
I0N Nominal current of I0 input in general 
IGN Nominal current of the protected device 
IN      . 
IEC   . 

   . 
IEEE      
IEC-103   ,  

 IEC 60870-5-103 
LAN  . Ethernet    

  . 
Latching        

 ,       
   .  

    
. 

NTP      LAN  WWW 
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P  . t = [ ] 
PF  .   

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

 .  
PM     

. (      
.) 

PT .  
pu  .     

     . 
,      

1 pu = 1xIMODE. 
Q  .  = [ ]   

  IEC 
RMS   
S  .  = [ ] 
SGN Nominal power of the protected device 
SNTP       LAN  WWW 
TCS    
THD    
U0SEC    Uc    . 

(      
"2LL+Uo") 

Ua    U12  UL1    
  

Ub    U23  UL2    
  

Uc    U31  U0    
  

UGN Nominal voltage of the protected device 
UN  .    

  
UTC    

(   GMT =    
)  

VT   
VTPRI     

 
VTSEC     

 
WWW      



11   

11.
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12.   
 : 

VAMP 210  

VAMP 210  - 7

  [A]
1  = 1A
5  = 5A

.     I01 & I02  [A]
A  = 5A & 5A 
B  = 5A & 1A 
C  = 1A & 5A 
D = 1A & 1A 

 [Hz]
7 = 50/60Hz

 [ ]
A = 40.. 265  / . 
B  = 18.. 36  . 
C  = 40.. 265  / .  + . 
D  = 18.. 36  .  + . 
E  = 40.. 265  / .  +  DI19
F  = 18.. 36  .  +   DI1

 
A  =
B  =  /
C  =  Profibus
D  = RS 485 
E  =  /
F  =   Rx/  Tx
G  =   Rx/  Tx 
H  = Ethernet 
K  = 61850 

 
A  =  3   
C  =  

Accessories :
Order Code Explanation Note

VEA 3 CG External Ethernet Interface Module VAMP Ltd
VPA 3 CG Profibus Interface Module VAMP Ltd
VSE001 Fiber optic Interface Module VAMP Ltd
VSE002 RS485 Interface Module VAMP Ltd

VX003-3 Programming Cable (VAMPSet, VEA 3 CG+200serie) Cable length 3m
VX004-M3 TTL/RS232 Converter Cable (for PLC, VEA3CG+200serie ) Cable length 3m
VX007-F3 TTL/RS232 Converter Cable (for VPA 3 CG or VMA 3 CG) Cable length 3m
VX015-3 TTL/RS232 Converter Cable (for 100serie+VEA3CG) Cable length 3m
VX008-4 TTL/RS232 Converter Cable ( for Modem MD42, ILPH, ..) Cable length 4m
VA 1 DA-6 Arc Sensor Cable length 6m

VYX076 Raising Frame for 200-serie Height 40mm
VYX077 Raising  Frame for 200-serie Height 60mm



13    

13.  
   

VM210.EN004     3 
VM210.EN005     6  

 . 
VM210.EN007    

.    
/  . 

  \  I/O 
(Modbus RTU )  

    
    I01  

  Under-excitatio 
   .  

VM210.EN008     
   (67NT). 

    
     
  . 

    

     
3.66    

(E2PROM). 
3.68      

 
6.13  .   

  VAMPSET      
!   

 : 
     
       
      

   Modbus 
  \  I/O  

   Modbus. 
   
    

 
   (  

) 
   IEC 60870-5-103, DNP 




