
VAMP 50

Инструкция по эксплуатации 
конфигурированию и настройке VAMP 50

Технические описание VAMP 50





,

 
1. ..................................................................4

1.1. ..................................4
1.2. ...............................................5
1.3. ...............................5

2. ...........................................6
2.1. ...............................................................6

2.1.1. ......................................................................7
2.1.2. .....8
2.1.3. ................................................................9
2.1.4. ................................ 10
2.1.5. ............... 11

2.2. .................................. 12
2.2.1. ..................................... 12
2.2.2. ................... 16
2.2.3. ................................................... 20
2.2.4. ................................................... 21
2.2.5. ..................................................... 22

2.3. .................................... 24
2.3.1. ............................................ 24
2.3.2. .............................................................. 25
2.3.3. .................................... 26
2.3.4.  (Force)............... 27

2.4. ............ 28
2.4.1. ............................................. 29
2.4.2. ....................... 30
2.4.3. ..................................... 31
2.4.4. .......... 32
2.4.5. ....... 32
2.4.6.
( ) ................................................................................ 32
2.4.7.  (Prot) ........... 33
2.4.8.  (CONF).......... 34
2.4.9. ....................................... 36
2.4.10. .......... 39
2.4.11.

...................................................... 40
3.  VAMPSET............................41



1.1 1 ,

1.
       

     .    
     . 

   (  )  
     , 

    . 
       

      VMMC.EN0xx. 

1.1.
        

     ,  
    ,     

   .    
 . 

 
IEEE/ANSI 

    . 

50/51 

3I>, 3I>>, 3I>>>   
  , 

   
  

46 
I2>    

   
  

46 
I2>    

   
  

 VAMP 51/52 

47 I2>> 
   

  
 

48 Ist>      

66 
N>   

   

  VAMP52, 
  

  
–

. 

49 T>    

37 
I<     

  
 VAMP52 

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

    

67NT 
I0t>    

   
 

67N    
   

59N 
U0>, U0>>   

  
 

 VAMP52  
,  

  
Uo 

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

  
 VAMP52  

  
  



, 1 1.2

27 
U<, U<<, U<<<   

  
1LL (

)
1LN (

). 

51F2 
If2>    

   

50BF 
   

  

99 Prg1…8   
 

 VAMP51/52 

50ARC/ 
50NARC 

ArcI>, ArcI01>   ( ) 

     
.     .  

     , 
    Modbus RTU, ModbusTCP, 

Profibus DP,  60870-5-103,  60870-5-101,  
61850, SPA bus, Ethernet / IP  DNP 3.0.    

      
 ( .     ). 

1.2.
    : 

        
   ,   USB  

   
,      

  . 

1.3.
       
 ,    
 .   

     
.    

    !  
      
       

   . 
        

  . 



2.1 2 ,

2.

2.1.
        

    VAMP 50    
  ,   
 .  

VAMP50Front

1

2

3

4

  2.1-1.    

1. LCD   
2.
3. LED   
4. USB      



, 2 2.1

2.1.1.
   -  

    .   128 64 , 
     21    

   8 .     
:      

       
,  ,  

  . . (   2.1.1-1).    
       . 

(  2.1.1-2). 

 2.1.1-1   -  
. 

1.    
2.   

(  6  )
3.    (

8  )
4.  
5.  /  
6.    ./ . (  )
7.    

(  6 )



2.1 2 ,

 2.1.1-2   -  
 

1.   
2.   
3.   
4.    (

)
5. /  
6. /  

       
  ,    

 .  .  
/      

   .   
  (  ),   

   60  

2.1.2.
1.      (UP)  

(DOWN),       
,    –    . 

    .  
     ,

, = .
2.        

     
  (   )  .

3.       ANSI
     

, , 
4.  ,    

       
,  Ilmax 300A.



, 2 2.1

2.1.3.
       

       
   .   , 

    
     

 .     
  ,       

  .  

nappain

1
2

3

4

6

5

 2.1.3-1   

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

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

/  (LEFT/RIGHT)
5.    

(INFO)
6.   1  2 (F1 / F2)

   F1     1
(VI1) ./ .

   F2     2
(VI2) ./ .

   F1 / F2, .  
5.4    / F1 & F2  

.

! , ,
.



2.1 2 ,

2.1.4.
  12  : 

 2.1.4-1.   . 

LED   /
  

 (Power LED) 
    

 
  

    
(Error LED) 

 
, 

   
   

  

   
 

[REBOOT].  
 

 
 ,  
 

. 
  A- H   

 (  
 )  

  

  F1 / 
F2  

 
  

   
 

  
 

  F1 / F2 



, 2 2.1

        
   . 

     
   : 

       
 ,    

(CANCEL)   3 .   
    ,  

   (ENTER). 
,   ,   

    ,   
 (ENTER).      

    ,  
   (ENTER). 

       
     ,  

   . 

2.1.5.
       

    .  
       

VAMPDSET, .  33. 



2.2 2 ,

2.2.
      

 ,   
/  ,  
 ,    

  .   
      , 

    .  
   . 

2.2.1.
       

/ : 
1.       

 (UP)   (DOWN).
2.       

  (RIGHT),    
. ,   

(LEF),     .
3.     (ENTER)  

 .     
 ,     
  (   2.2.1-1).    

 .
scroll

ENABLED STAGES 3

I>
I>>
I>>>
I2>
Io>
Io>>

On
On
On
Off
Off
Off

Evnt
DR
DI
DO

I>
Prot

  2.2.1-1    

4.     (CANCEL),  
.

5.     (CANCEL) 
 4 .    .

6.    (UP)   (DOWN) 
  ,    , 

         .
       

 .     
       

 . 



, 2  2.2 

 2.2.1-2       . 

7.     (INFO)   
 (ENTER)   .

8.    (INFO)  
     .

9.    (CANCEL) , 
   .



2.2 2 ,

       
2.2.1-2.      

   ,   
 . ,     

     .    

 
 

 
 

  
ANSI 

. 

1  
  

1

5   , 
  

1

1     
,    

. 
 

(Meas) 
7 

Imax 8   .  
.   

Mont 17    
 31   12 

 
. 

(Evnt) 
2 

. 
(DR) 

3 2 

. 
(Runh) 

1  .  
  

    
   

 . 
. 

(TIMR) 
6    

 
DI 4  ,  

  
DO 3   ( )  

  
. . 
 

(ExtAI) 

    3 

. 

. 
 

(ExDI) 

    3 

. 
 

 
(ExDO) 

  
 

3

 18  ,  



, 2  2.2 

,  , 
    

 .If2>   
 

I> 12 1-   50/51 4
I>> 11 2-   50/51 4
I>>> 11 3-   50/51 4
I< 11   

   
37 4

I2> 3   
  

 

46 4

I2>> 10   
  

  

47 4

Ist> 10     48 4 
N> 11     66 4 
T> 3  49 4
Io> 12 1-     

   
50N/51N 4 

Io>> 11 2-     
   

50N/51N 4 

Io>>> 11 3-     
   

50N/51N 4 

Io>>>> 11 4-     
   

50N/51N 4 

. 1 
(Prg1) 

11 1-   
  

4

. 2 
(Prg2) 

11 2-   
  

4

. 3 
(Prg3) 

11 3-   
  

4

. 4 
(Prg4) 

11 4-   
  

4

. 5 
(Prg5) 

11 5-   
  

4

. 6 
(Prg6) 

11 6-   
  

4

. 7 
(Prg7) 

11 7-   
  

4

. 8 
(Prg8) 

11 8-   
  

4

If2> 3   
    

 

51F2 4 

 
(CBFP) 

10   
  

50BF 4 

 
(CBWE) 

5   
 

4

 
 (CTSV) 

1   
 

4



2.2 2 ,

. I> 
(ArcI>) 

11   
    
    

 . 

50ARC 4 

. Io> 
(ArcIo>) 

10   
    

.   = I01 

50NARC 4 

. Io2> 
(ArcIo2>) 

10   
    

.   = I02 

50NARC 4 

 (AR) 4   
 

79 8

. 
. 

(OBJ) 

10  
  

5

 
(Lgic) 

2     
  

1

. 
(CONF) 

9  , 
    

. . 

6

 
(Bus) 

11  
    

7

. 
(Diag) 

9   
 

 
1      VAMPSET 
2       VAMPSET 
3  ,     . /  

(ExternalIO)     . 
      (Bus). 

4  ,   . 
5    ,   

. .  
6    ,  ,  

    (operator)   
(configurator)    . 

7       
 VAMPSET. 

8 VAMP51  VAMP52 

2.2.2.
       

 ,       
    .   

      
  I>>. 



, 2  2.2 

  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 

  ,     
   . : 

 (Status) – 
       

.      
  ,     

 (Configurator)   
 .   

    2.2.5 
   (SCntr 5) 
  5     . 

     ,   
       (Operator). 
    (TCntr 2) 
  2     .  

     ,   
       (Operator). 

  (SetGrp 1) 
    1.    

 ,      
 (Operator).   

    2.2.3. 
   (SgrpDI) – 
       
.     ,  
    (Configurator). 

  . (Force Off) 
      

  .     
   (On)     

(Off) ,     
(Configurator).       

           
VAMPSET,    



2.2 2 ,

    (Off)  
    is 2.3.4. 

  I>> 50/51 
second menu

I>> SET 50 / 51
Stage setting group 1

ILmax
Status
I>>
I>>
t>>

403A
-

1013A
2.50xIn
0.60s

ExDI
ExDO
Prot

CBWE
OBJ

I>>

  2.2.2-2    (  )  I>> 50/51  

   . : 
  1 

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

     2.2.3. 
.  (Ilmax) 403A 

       
  403 A.   . 

C  (Status) – 
 .      

. 
I>> 1013 A 

    1013 A   .   
I>> 2.50xIn 

    2.50  
.      ,   

    (Operator).  
    . 2.2.5. 

t>> 0.60s 
     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
2.86xIn
0.99xIn

81%

ExDI
ExDO
Prot

CBWE
OBJ

I>>

FAULT LOG 1

SetGrp 1

  2.2.2-3      (  )  I>> 
50/51  

  ,    
   I>>.    

   2.2.4. 
   1  (FAULT LOG 1) 

    c .   
      

(ENTER)      (RIGHT)  
  (LEFT). 

2006-09-14 
 . 

12:25:10.288 
  . 

  (Type 1-2) 
,  ,      

L1  L2 (A & B,   & ). 
  (Flt) 2.86xIn 
   2.86  . 

 (Load) 0.99xIn 
      

0.99    (pu). 
   (Edly) 81% 
       

 81%    0.60  = 0.49 .   
   100 %,     , 

-  ,     
    .  

  (SetGrp) 1 
   1.      

    (ENTER)    
 (DOWN). 



2.2 2 ,

2.2.3.
       

.   , ,  
   .    

    ,   
     . 

       
 .     2.2.3-1  

      I> 
   1 (SGrpDI).  
      (TRUE), 

     2 , 
,      1 ,  

       (FALSE).   
    (SGrpDI = -),  
       

SetGrp. 

 2.2.3-1       
 . 

      
.      (  

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

Set1    1,  Set2   
 2.     

  ,    
(LEFT)    (RIGHT),    

. (   (LEFT)  ,  
    2 ,    

(RIGHT) ,     
 1). 



, 2  2.2 

  2.2.3-2      I>  

2.2.4.
     .   

      
   ,    . . 

     
.        
.      
,  VAMPSET.     

   ( .   2.2.4-1). 

  2.2.4-1    

,      , 
   (ENTER),    

  (  ).     
     . ( .  2.2.4-2, 

Log2 =  ).     
    (RIGHT). 

  2.2.4-2     



2.2 2 ,

2.2.5.
    : , 

  .  
     

   ,   
. 

:  , ,  
,   .  

:    
:   

:    
  , , 

    
:     = 1 
 
: 

  (ENTER) 

:    
 10  .   

    = 9999  

: 
     

   . , 
   

   . 
:     = 2  
 
: 

  (ENTER) 

:     
10  .    

   = 9999. 



, 2  2.2 

1.       (INFO) 
   (ENTER)

ENTER PASSWORD

0***

  2.2.5-1     

2.   :   
4 .     , 

     
 (RIGHT),    
   (UP).

3.       
(ENTER).

       VAMPSET, 
  USB     .  

   ( ),    
  .    

  VAMPSET.   
 -  38400 \ , 8  ,     

 .       
. 

  
get pwd_break    

( : 6569403) 
get serno     

( : 12345) 
       

vampsupport@vamp.fi     
   .    

     . 
  

set pwd_break=4435876   
 ( , , 

“4435876”  
 VAMP Ltd.) 

        
( .  2.2.5). 



2.3 2 ,

2.3.
2.3.1.

       
  ,   

,   /  
,  /      
 . 

  ,      
   .   

 2.2.5. 

1.    (ENTER).  
   .

2.   (“L”)/  “R” 
  (“L”  “R”  ) 

   .
3.    (ENTER). 

  L/R.  
“REMOTE”,    

   .  
“LOCAL”,     

  .
4.  ,    (ENTER).

 /  
.

   (ENTER)   (UP) 
/  (DOWN)  
1.    (ENTER). 

    .
2.      

   .   , 
    

.
3.    (ENTER). 

  .
4.    (Open)   (Close)

      (UP)  
(DOWN).

5.  ,    (ENTER).
  .



, 2  2.3 

   F1  F2    
   

1.   F1 / F2.  
      .

2.  ,    (ENTER).

1.    (ENTER).  
   

.
2.    (   

)
3.   
4.  “VIon”      

  “VIoff”    

2.3.2.
       

 (Meas)   .   ,  
       

    .  
  6 . 

 /   
IL1 ./     IL1 [A] 
IL2 ./     IL2 [A] 
IL3 ./     IL3 [A] 
IL1da ./   15 .    IL1 [A] 
IL2da ./   15 .    IL2 [A] 
IL3da ./   15 .    IL3 [A] 

Io ./ . .    
 . Io [A] 

IoC ./ .   Io [A] 
I1 ./ .    . [A] 
I2 ./ .     [A] 

I2/I1 ./ .  
   

.    . 
(    ) [%]  

Uo ./    . Uo 
[%] (   VAMP52) 

f ./   [ ] 

THDIL ./    
    [%] 

THDIL1 ./    
    IL1 [%] 

THDIL2 ./    
    IL2 [%] 

THDIL3 ./    
    IL3 [%] 



2.3 2 ,

 /   
IL1har   IL1    IL1 [%] 
IL2har   IL2    IL2 [%] 
IL3har   IL3    IL3 [%] 

  2.3.2-1.     

2.3.3.
       

(Evnt): 
1.     (RIGHT).
2.    (EVENT LIST). 

   , 
     .

 2.3.3-1.    

3.      
 (UP)     (DOWN).

4.      
 (LEFT).

    .  
  (Order)    -

 (New-Old)       
(EVENT LIST)    . 



, 2  2.3 

2.3.4.  (Force) 
        

   .   
 , ,    

.    
  : 

1.      ,
, DO ( .  2.4)

2.   Force ( ) (  
 - ).

  2.3.4-1     (Force) 

3.     (ENTER).
4.    (UP)   (DOWN),

   . (OFF)   . (ON),
   

.
5.    (ENTER),   

 .    (UP) 
 (DOWN)  ,  

 , ,  T1.
6.    (ENTER)  

.   T1   
7.    (UP)   (DOWN) , 

   "0" (  )   "1" ( ) 
.

8.    (ENTER),  
   

, ,    
T1.

9.    7  8,   
   .

10.    1...4 ,    .
11.    (CANCEL), 

   .
!

.



2.4 2 ,

2.4.

     
1.     . 

   = 0002.
2.   . [CONF] ,   ,

     
,     ,

    . 
   .

3.      
      

(Prot).
4.     

     .
5.       

 ,   . 
      . 

(DO),       VAMPSET 
   ..

6.     
   .  (DI).

7.    
      

 .      
   (Prot),    

   VAMPSET     
. 

      
 USB- ,   VAMPSET.  

, ( , ,    
)        

. 
    .  

  ,   . 
   ,    

  ,   
  2.4-1. 



, 2 2.4

 2.4-1     

   (CANCEL),    
  .     , 

     (ENTER).   
  .    

    (ENTER),   
        

(RESTART).  ,    
.     ,    
     
. 

2.4.1.
1.      ,

, ./ .  (CONF/CURRENT
SCALING)    (ENTER).  

      (Pick).
2.  ,   

,    (INFO) 
  (ENTER),  ,   

,    (    =
0002).      

    2.2.5.
3.      

(UP)    (DOWN).   
,    – .  

  ,    .
4.    ( , Inom) 

 (ENTER).
5.    (UP)    (DOWN),

   .  
   ,  

 (LEFT)   (RIGHT)   
       (UP)  

(DOWN)   .
6.     (ENTER),   

.      



2.4 2 ,

,   ,  
   (CANCEL). 

paramm

CURRENT SCALING

Inom
Isec
Ionom
Iosec
Ioinp

200A
5A

100A
1.0A
1.0A

PICK CURRENT SCALING
CT primary

CONF

Edit VALUE CHANGE
CT primary

200

I>
Io>
Io>
CBFP

>

CONF

Inom
Isec
Ionom
Iosec
Ioinp

200A
5A

100A
1.0A
1.0A

  2.4.1-1.   

2.4.2.
       

,      
  (ENTER)      . 

 ,     
  .  

  2.4.2-1       . 

     
   .    

   (INFO).    
  (CANCEL),     
 . 



, 2 2.4

 2.4.2-2      

2.4.3.
       

    : 

  (Mode)  
  (SR) 

  (Time) 
    (PreTrig) 

  (ManTrig) 
   (ReadyRec) 

    (Adds) 
   (ClrCh) 

:
 /  (DO, DI) 

 (IL) 
I2/In, I2/I1, I2, I1, IoCalc 

 (f) 
   (Io) 

   (IL3, IL2, IL1) 
.   (THDIL1, THDIL2, 

THDIL3) 
   (IL1RMS, IL2RMS, 

IL3RMS) 
  (Ilmin) 
  (Ilmax) 

 (T) 
 (Uo, U12  UL1     

). (  VAMP 52)   



2.4 2 ,

2.4.4.
        

  :  
  .  (DIGITAL INPUTS 1,2) 

  (DI COUNTERS) 
    (DELAYs for DigIn) 

    (INPUT 
POLARITY).    (NO)  

  (NC). 
  EVENT MASK1 

2.4.5.
        

  : 
   (RELAY OUTPUTS1  2) 

    (RELAY 
OUTPUTS1  2) ( ,  .  (Force) 
= ): 

o .  (0  1)  
o .  (0  1)  
o .  (0  1)  

     . 
  (LED)   

      
A, B, C, D, E, F, G  H (    ). 

!  (Trip)  (Alarm) 
.

2.4.6.
( )

        
  : 

    (AO1) 
    

(Force) 



, 2 2.4

 ,    
 (Lnk1) 

( .   ) 
 .   

 (Min) 
 .   

 (Max) 
 .   

 (AOmin) 
 .   

 (AOmax) 
   (AO1) 

  IL1, IL2, IL2 
 F 

  IL 
   Io, IoCalc 

  U12 
  UL1 

2.4.7.  (Prot) 
        

 : 
   (PROTECTION SET/ClAll) 

     (PROTECT 
STATUS 1-x) 

     (ENABLED STAGES 1-x) 
     

 (    VAMPSET).  
   (Prot)     

   .    
,        

  . 



2.4 2 ,

2.4.8.  (CONF) 
       

  : 

      USB-   
 .     

  .    SPABUS  
 ,      

  SPABUS.  
  [Acc] 

    (   
) 

     
 (Inom) 

     
 (Isec) 

   [Iinput] 5 A  
     

  . I01 (Ionom) 
     

   I01 (Iosec) 
 I01   [Ioinp] 5 A / 1 A  1 A / 0.2 A. 

      .   

      
 ,   ,    

     .  
     

      
     I0,  

   1 A  0.2 A  ,  
     5 A  1A.  

   . 
      

     ,   
     . 

   (Imot). 



, 2 2.4

 (  VAMP52) 
   Uo  

 (Uosec) 
   (Umode) 

  (Type VAMP 5X) 
  (SerN) 

  (PrgVer) 
 Bootcode (BootVer) 

/
,    (Date) 

 (Time) 
  (Style).   " - - ", " . . "  

" / / ". 

      
(SyncDI).       

,  " ". 
     NTP  (DST). 

   (SyScr). 
   (MsgCnt). 

    (Dev). 

  ,     
  (User). 

, . .     
(SyOS). 

  (AAIntv). 
  (AvDrft):    

(Lead   lag). 
   (FilDev). 



2.4 2 ,

2.4.9.
        

 .      , 
    ( .      

  ).    
USB-     ,   

   . 

     [Protocol]. 
  [Msg#].     , 

 ,    . 
   [Errors]. 
  -  [Tout].  

    ,  , 
,  .  

    . 
     

 .  
           . 

 (LOCAL/SPA BUS) 
     .  

    VAMPSET. 
/    [Tx]. 

  [Msg#].     , 
 ,    . 

   [Errors]. 
  -  [Tout].  

   ,     .  

     [Protocol]. 
  [Msg#].     , 

 ,    . 
   [Errors]. 
  -  [Tout]..  

    ,  , 
,  .  

    . 
     

 . 



, 2 2.4

 Ethernet 
     Ethernet. 
    nnn.nnn.nnn.nnn  

  VAMPSET. 
   Ethernet [Protoc]. 

IP     [Port] 
IP  [IpAddr]. 

  [NetMsk]. 
 [Gatew]. 

  [NameSw]. 
   (NTP)   [NTPSvr]. 

TCP  Keep alive [KeepAlive] 
MAC  [MAC] 
IP    Vampset [VS Port] 

  [Msg#] 
    [Errors] 
 -  [Tout] 

MODBUS
Modbus    . [Addr].   

   ( )  . 
      Modbus [ / ].  

  "9600". 
  [Parity].     (Even). 

       
. 

/
  /      

 ,     
 .       

 . 
  

Modbus:   modbus   . 
    [ / ].    

"9600".. 
 [Parity].     (Even).. 

RTDInput:      
   VIO 12A. 

    [ / ].    
"9600". 

 [Parity].     (Even). 
       

. 



2.4 2 ,

SPA BUS 
    .  

 SPABUS   [Addr].     
 ( )   

    [ / ].    
"9600". 

    [Emode].   
   (Channel). 

       
. 

 60870-5-103 
    .   

  [Addr].      
( )  . 

    [ / ].    
"9600". 

  . [MeasInt]. 
ASDU6    [SyncRe]. 

       
 

 103 
       

. 

PROFIBUS
    .   
 [Mode] 

    [ / ].  2400 
/ .   –     

   Profibus ASIC.    
   Profibus  

  Profibus     12 
/ . 
   [Emode]. 
    Profibus  Tx [InBuf]. 
    Profibus Rx  [OutBuf]. 

   Profibus  
   .    

      
Profibus. 

   [Addr].    
  ( )  . 

   Profibus [Conv].    
  “-“,    Profibus     

      



, 2 2.4

        
Profibus ASIC. 

       
. 

DNP3
    . 

    [ / ].    
"9600". 

 [Parity]. 
  [SlvAddr].     

 ( )  . 
   [MstrAddr]. 

       
. 

 60870-5-101 
    [ / ].    

"9600". 
 [Parity] 

      [LLAddr]. 
 ASDU [ALAddr]. 

       
.  

2.4.10.
       VAMPSET. 

       
   VAMPSET (VMV.EN0xx). 

single line diagram

Bay 0 L

0A

0.000A

0kW

0Kvar

  2.4.10-1   



2.4 2 ,

2.4.11.

    
    VAMPSET.   

       
    .   , 

     
        

   VAMPSET.    
       VAMPSET 

(VMV.EN0xx) 



, 3
VAMPSET

3.
VAMPSET

    : 
     

      
  ,  
  . 

     . 

      VAMPSET  
 USB  .   USB-B 

. 

 VAMPSET      
  TCP/IP.    
  Ethernet   . 

    VAMPSET 
      

 VAMP.       
VAMPSET.exe    www.vamprelays.ru (   
www.vamp.fi.)            

 129343, , .  14/10  108 
/  (495) 663 33 68.     

   VAMPSET      
  VMV.EN0xx.     

VAMPSET    . 

    USB    
COM .       

     .  ,  
       

  Windows Device Manager: Control Panel->System-
>Hardware->Device Manager   Ports(COM&LPT)  “USB 
Serial Port”.   COM    

    VAMPSET:  (Settings)-
>   (Communication Settings).  

       187500 
.     38400  ,   
     .   



3
VAMPSET

,

       
   COM .       

  REG_BINARY     
IgnoreHWSerNum04036001   Windows    

    01.     
: 

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Con
trol\UsbFlags\. 



1 1.1

1. ..............................................................................47
1.1. ......................................... 47
1.2. .................... 48

2. ................................................................51
2.1.

............................................................................. 51
2.2. ............................................ 51
2.3. ........ 52
2.4. ................................................ 56

2.4.1. ........................................... 56
2.4.2. ....... 56

2.5.  I> (50/51) ............... 57
2.5.1.

................................................................................ 63
2.6.

 I2> (46) ............ 64
2.7.

 I2> (46) .......... 66
2.8.  I2>>
(47) 69
2.9.  Ist> (48) .......................... 70

2.9.1. ............................................ 72
2.10.  N> (66)... 74
2.11.  I< (37) ....................... 76
2.12.

 I0 > (67N) .......................................... 77
2.13.

 I0> (50N/51N).................................... 84
2.14.

 I0T> (67NT) ......................................... 91
2.15.

 U0> (59N)............................................ 98
2.16.  T> (49) ............................................. 101
2.17.
U> (59)...................................................................................... 105
2.18.
U< (27)...................................................................................... 108
2.19.

 If2 > (51F2) .......................................................... 110
2.20.

 (50BF)............................................................................. 112
2.21.  (99)............................ 114
2.22.  (50ARC/50NARC)- .............. 118



2.23.
................................................................................. 122

2.23.1.
, IEEE, IEEE2, RI ......................................... 125

2.23.2.
, IEEE  IEEE2 ........ 137

2.23.3.
.................. 138

3. ..........................................139
3.1. .......................................................... 139
3.2. ............................................ 141
3.3.

........................................... 144
3.4. .......................... 147
3.5. ............................. 148
3.6. ...................................... 154
3.7. ......................... 157
3.8. ................................................ 162
3.9. ........................................................................ 163
3.10.

 165
3.11. .................................. 168

3.11.1. ......................................................... 168
4. .........................................................170

4.1. .................................................... 170
4.2. .......................... 171
4.3.

 (THD)................................................................... 172
4.4. ....................................................... 173
4.5. ............ 174
4.6.  31 
12 ............................................................................. 175
4.7. ............................... 176
4.8. ........................................................ 178
4.9. .............................. 180
4.10. ............................... 181
4.11. ,

.............................................................. 181
4.11.1. ................................... 182
4.11.2. ..................... 185

4.12.  ( )......................................... 187
4.12.1. .................. 188

5. .......................................................189
5.1. ............................................................. 189
5.2. ....................................................... 190
5.3. .................................... 192
5.4.  F1  F2 ........................... 193



5.5. ........................................................ 193
5.6. ................................................. 194
5.7. .... 195

5.7.1. /
 198

5.8.
( ) (79) ................................................................................ 199
5.9. .................................................. 208

6. ...................................................................................209
6.1. ................................................................... 209

6.1.1.  ( )................ 210
6.1.2. .................................................. 212
6.1.3. ............................................... 213
6.1.4.  Ethernet ........................................................ 214

6.2. ........................................................... 215
6.2.1. .............................................................. 215
6.2.2. Modbus TCP  Modbus RTU ................................ 215
6.2.3. Profibus DP ............................................................. 216
6.2.4. SPA-bus................................................................... 218
6.2.5.  60870-5-103 .................................................. 219
6.2.6. DNP 3.0 ................................................................... 221
6.2.7.  60870-5-101 .................................................. 222
6.2.8. /  (Modbus RTU )
 223
6.2.9.  61850 ............................................................. 223
6.2.10.EtherNet/IP............................................................. 225

7. ......................................................................227
7.1. .................................. 228
7.2. .......................... 230
7.3. ........................................ 231

7.3.1.
...................................................... 231

7.3.2.
............................................................................ 235

8. ................................................................238
8.1. ...................................................... 238
8.2. .................................................. 239
8.3. ............................................................. 239
8.4. .................................... 240

8.4.1. ........... 240
8.4.2. ................. 241

8.5.  2 
.............................................................................. 241

8.6. /
 242
8.7. ................................ 244

8.7.1. / ................... 244



8.8. .................................................................... 250
8.8.1. VAMP 50................................................................. 250
8.8.2. VAMP 51................................................................. 251
8.8.3. VAMP 52................................................................. 252

8.9.
 253
8.10. ......................................... 254

8.10.1.VAMP 50 / VAMP 51 ............................................. 254
8.10.2.VAMP 52................................................................. 255

9. .......................................................258
9.1. ............................................................ 258

9.1.1. ......................................... 258
9.1.2. .......................................... 258
9.1.3. .............................................. 259
9.1.4. .......................................... 259
9.1.5. ..................................... 259
9.1.6. .... 259
9.1.7.
( )............................................................................... 260
9.1.8.  ( )......................... 260
9.1.9.  ( )
 260

9.2. .................... 261
9.2.1. ..................... 261
9.2.2. ............................. 261
9.2.3. ................................. 261
9.2.4. .......................... 261
9.2.5. ................................................................ 261
9.2.6. ............................................................... 262

9.3. .......................................................... 262
9.3.1. ................................................... 262
9.3.2. ...... 267
9.3.3. .................................... 267
9.3.4. ......................... 268
9.3.5.

..................................................................... 268
9.3.6.  ( )..................................... 269

9.4. ..................................... 270
9.4.1.  (DR) .......................... 270
9.4.2.
(68) 270
9.4.3. ................. 270

10. .................................................271
11. ......................................................................273
12. ................................................274
13. .........................................................275
14. ..............................................276



1 1.1

1.
       

 ,    
    .  

   VAMP    
        

  .  ,    
  ,    

  ( ),     
,       

  . 

1.1.
      16-
 ,     
      
  16-  -  

. 
   , . .   

       0,5 
%. 

     
 ,     

   . 
      

   (DI)   
(DO) . 

      
      . 

    
 ( ,  

, )   
  SCADA  

     
 . 

     
 . 
      

,       
    -  

(HMI),       
  VAMPSET. 



1.2 1

       
. 
 ,    

    HMI 
( -  ),    

  VAMPSET. 
     

    , 
     61850. 

       
   ( , 

,    Ethernet),  
      

      
  . 

      ,  
   40  265     

.       
 18 - 36 ..  

     
    . 

1.2.

      
 .  ,    

 ,     
  .  

    ,  , 
     

 (FFT).  FFT   (   
),     

 ,    .  
    

  (   )   
     2n,  FFT 

  ,     16-
 ,   
 DSP (   ).  

     2n 
   ( , 32   ).  
,    ,     

    , 
        

.       
         



1 1.2

 .      
.    ,    

    . 
  FFT ,    

   ,   
,     

 . ,    
      

. 
  1.2-1   -  

,     . 
    , 
 ,  , -  

  ,   
.  ,      -

  (HMI). 
  1.2.-2     .  , 

 -   . 
 1.2-3     

     
  . 

 1.2-1  -    
. 



1.2 1

 1.2-2 -       
  

 1.2-3   -     



2 2.1

2.
       

        
. 

2.1.

       
  30 ,     

.        2.4  
      . 

2.2.
  IEEE/ 
ANSI    

  

50/51 

3I>, 3I>>, 3I>>>   
  

,   
  

 

46 

I2>   
  

  
  

46 
I2>   

  
  

  

 VAMP 51/52 

47 I2>> 
  

  
 

48 Ist>      

66 N>   
   

 VAMP52  
  

  
  

 

49 T>    

37 I<   
    

 VAMP52 

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

    
 

67NT 
I0t>    

  
  

67N    
   

59N 
U0>, U0>>   

  
 

 VAMP52  
,  

  
Uo 

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

  
 

27 
U<, U<<, U<<<   

 

 VAMP52  
  

  
1LL (  

)  
1LN (  

). 



2.3 2

  IEEE/ 
ANSI    

  

51F2 
If2>   

    
 

50BF    
  

99 Prg1...8   
 

 VAMP51/52 

50ARC/ 
50NARC 

ArcI>, ArcI01>   ( )  

2.3.

     .  
       

   ,  , 
     

.    \ , 
       
 ,       

   . 

.
       
: 

Ok = ‘ ‘     
. 

 
(Blocked)  

  ,  
   . 

 (Start)      
. 

 
(Trip) 

  ,    
 . 

       
    , 

      
 .      
  . ,  

  ,    
.        

 .  5.6.. 



2 2.3

.
    (Force 

flag), ,  ,   
     « » ("start") 

 « » ("trip")   - .   
    

        
,     

 ,       
       

    SCADA  .  
     

   5    
    . 
     

    . 

       
 :   .   

,   .   
     

,      
  . 

  ,    
        
   .     

   5.5. 

  ,    , 
      

     (  5.6). 
  , ,  , 

       , 
a   , ,   

 . 
   ,    

  .   
     , 

  « »   ,   
     , . . 
   .     

 ,     . 



2.3 2

  -    ,  
,   .   

,      . 

DELAY SETTING > t + tFAULT RET

TRIP CONTACTS

t < 50 msRET

tFAULT

RetardationTime

 2.3-1.  .      
,     (  

 ). 

,      
 ,      

 ,   .    , 
    ,  

         . 
       , 

   ,    , 
     .  

      ,  
        

   . 
    2.3-1   , 

 ,    
  .    

      
   ,   , 

    (  
40    ).   VAMP   

 50 . 

   2.3-2    ,  
   .   

  ,   
  .     

 ,    
      
.   ,   

     .    



2 2.3

   .    
     , 

    .   
       . 

      
.       . 

      
    8.3.    
   95 . 

tSET

tCB

tRESET

TRIP CONTACTS

ReleaseTime

 2.3-2.    ,      
     .  

      
,   ,    

 « »   .  
       

        
       

 . 

> PICK UP

PICK UP LEVEL

h
y
st

er
es

is

Hysteresis_GT

 2.3-3.      
( ). ,      

     (  
)     .  



2.4 2

< PICK UP

PICK UP LEVEL

h
y
st

er
es

is

Hysteresis_LT

 2.3-4.      
( ). ,      

    (  )  
   .  

2.4.
2.4.1.

.:  VAMP52 

         
 .      

       
  In,     

( ).       
 .      

       
   IMOT.   

      
.  ,     

 ,       
.      

 . 
       

 VAMPSET      
. (CONF).     

  . 

2.4.2.
       IMODE, 

    .    
        IMOT, 

     -  In   
 

I2> (46), I2>> (47), Ist> (48), N> (66)    IMOT,  
  ,    
  . 



2 2.5
I> (50/51)

2.5.  I> 
(50/51)

       
    .  

      
  .    

    .  ,  
      , 

      .   
   ,    

,   . 

       
  : I>, I>>  I>>>.  

 I>      
  (DT)    
  (IDMT).  I>>  I>>>  

  .   
   ,   , 

    (ANSI 50). 
  2.5-1   -  

    I>   
      

.   2.5-2   -
  I>>  I>>>     

. 

   ,   
     , 

  .     
    .  

     
 I>.      
   2.23.     

     
. 

      50xIN. 
     

    .   2.23  
  . 



2.5
I> (50/51) 

2

.  3.3. 

   ,    
.       

      , 
  ( ,    )  

. 

 2.5-1  -     , 
 I>. 

 2.5-2  -     , 
 I>>  I>>>. 

,  I> (50/51) 
  .  . 
 

(Status) 
- 

 
 

 

  
 

F 
F 

  
 

(TripTime) 

.   
  

 
(SCntr) 

  
 (  

) 

C 



2 2.5
I> (50/51)

  .  . 
 

(TCntr) 
  

 (  
) 

C 

 
(SetGrp) 

1  2   
 

Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 

Vox 

 
   

  
 

  
  

  
LED  

 
 

Set 

. 
 

(Force) 

. (Off) 
. (On) 

 
 

  
.  

  
    

 .  
 

 
  

5   
 

   
 . 

Set 

 
 (Ilmax) 

A  
.  . 
   

IL1, IL2, IL3 
I> A    

 
 

I> xImode   
 

Set 

 
(Curve) DT 

IEC 
IEEE 
IEEE2 
RI 

. 

 : 
 

.  
  2.23. 

Pre 1996 

Set  



2.5
I> (50/51) 

2

  .  . 
  

(Type) 
DT 
NI 
VI 
EI 
LTI 

. 

  
.  

 
.  

  2.23 
Set 

t> .  
 

(   
 

 
) 

Set 

k>   
 

  
(   

 
 

) 

Set 

Dly20x .   
20xIset 

Dly4x .   
4xIset 

Dly2x .   
2xIset 

Dly1x .   
1xIset 

A, B, C, D, E   
 

.   = 
 

. . 
 2.23. 

Set 

      .  9.3. 
Set =   (  ) 
C =     0 
F =      



2 2.5
I> (50/51)

,  I>>, I>>> (50/51) 
  .  . 
 

(Status) 
- 

 
 

 

  
 

F 
F 

 
(SCntr) 

   (  
) 

C 

 
(TCntr) 

   (  
) 

C 

 
(SetGrp) 

1  2   
 

Set 

 
 

 
(SgrpDI) 

-  
DIx 
Vix 
LEDx 
Vox 

   
   

 
  

  
  LED  

  

Set 

. 
 

(Force) 

. 
(Off) 

. (On) 

 
 

  
.   

   
   

.   
 

  5 
   

   
 . 

Set 

 
 (Ilmax) 

A  
.  . 
   IL1, IL2, 

IL3 
I>>, I>>> A     

 
I>>, I>>> xImode    Set 
t>>, t>>> .   

 time 
Set 

      .  9.3. 
Set =   (  ) 
C =     0 
F =      



2.5
I> (50/51) 

2

 8     
:  ,     

,   ,   
   . 

 (8 
) I>, I>>, I>>> (50/51) 
  .  

- -     
: : .     

 (Type) 
1-N 
2-N 
3-N 
1-2 
2-3 
3-1 
1-2-3 

   
   
   
   
  
  
  
  

  (Flt) xImode    
 (Load) xImode 1      

 
 

 
 (EDly) 

%   
  %  . 

100% =  
  

(SetGrp) 
1 
2 

   



2 2.5
I> (50/51)

2.5.1.

      
   .    

    : 
100% (   )   

   10% - 200% 
(  ).   

,    1    2, 
   2     

  (10-200%). 
    /   

  VAMPSET    
 .    VAMPSET 

     
   “ .     2 

(protection stage status 2)”.   
      

    “  (prot)”. 
    

    odbus 
TCP.     

  1%   1.  
     modbus  

    Vampset    
 . 

 2.5.1-1   . 



2.6
 I2> 

(46)

2

  2.5.1-1    
.    

 ,    1   
 2    

.  
.!     

      
 2        

      
 . 

2.6.
 I2>

(46)
        

    , 
,       

 ,      . 
      

    I2, 
     

 I1.    
        

.  ,   
   ,    

    ,     
8.10.     

    
 . 

1

22
I
IK  , 

I1 = IL1 + aIL2 + a2IL3 
I2 = IL1 + a2IL2 + aIL3

2
3

2
11201 ja ,   



2 2.6
 I2>

(46)

 I2> (46) 
:
  .    

I2/I1> 2 … 70 % 20 , I2/I1 
t> 1.0 … 600.0 . 10.0  

 
 

 (Type) . 
(DT) 

 (INV) 

- DT   
 

 

S_On ; 
 

-    

S_Off ; 
 

-    

T_On ; 
 

-   
 

T_Off ; 
 

-   
 

  I2> (46) 
:

 . .  
 

 
I2/I1 %   

 
   

 
 

 
(SCntr) 

    (  
) 

 
(TCntr) 

    (  
) 

Flt %   
I2/I1  

 
 

 
 

 
(EDly) 

%   
  %  . 

100% =  



2.7
 I2> 

(46)

2

2.7.
 I2>

(46)
    -     

  .       
      

,     .  
,   ,    

  ( .  2.16)     
   . 

   ,      
.   ,   

   .   

     
 . 

 2.7-1 

2
2

2

2

1

K
I
I

KT

mot

 ,  

T =   
K1 =    
I2 =      

 ,  
. 

Imot =    
K2 =   I2>  . . 

   . 

: 
K1 = 15  
I2 = 22.9 % = 0.229 xImot 
K2 = 5 % = 0.05 xImot 

4.300
05.0

1
229.0

15

2
2t

      5 . 



2 2.7
 I2>

(46)

 (
)

      
     

     
   (  2.21). 

   .   
      

 ,   ( , )  
. 

0
1

10

100

1000

2

20

200

2000

5

50

500

20
Negative sequence current I (%)2

CurrentUnbalanceChar

O
p
er

at
io

n
ti

m
e

(s
)

40 60 80 100

K = 1 s
1

K = 50 s
1

K = 2 %2

K = 2 %2

K = 40 %2

K = 40 %2

K = 70 %2

K = 70 %2

 2.7-1.      
     I2>. 

    1000  (=16 . 
40 ). 



2.7
 I2> 

(46)

2

 I2>
 I2> (46) 

  .  . 
 

(Status) 
- 

. 
 

.

  
 

F 
F 

 
(SCntr) 

   
(  ) 

C 

 
(TCntr) 

   
(  ) 

C 

 
(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 

   
   
 

 
  

  
  LED 

  

Set 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
   

 . 
 

  5 
. 

I2/Imot %Imot  
. 

Set 

I2> %Imot  Set
t>    

 ( =DT) 
Set 

 (Type) DT 

INV 

  
 

 
      

(  2.7-1) 

Set 

K1     
 ( =INV) 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      



2 2.8
 I2>> (47)

 8 
    8  

:  ,  ,  
    . 

 (8 ) I2> (46) 
  .  

- -   , 
 

: : .  ,  
 

 (Type) %Imot   
 

 
 

 (EDly) 

%   
. 100% = 

 
  

(SetGrp) 
1 
2 

    
  

2.8.
 I2>> (47) 

      
      

, ,  , .  
      

  80%,    
  0,2xImot    , 

      100  
  . 

 I2>> (47): 
 /

 
 

 
 

I2/I1 %   ./  
 . 

 
(SCntr) 

  ( ) 

 
(TCntr) 

  
( .)  

  
(Flt) 

% .    

  

 
 

 
(EDly) 

%   
  %  . 

100% =  



2.9  Ist> 
(48)

2

2.9.  Ist> (48) 
    Ist >   

  .  
  Ist >       

 . 
        

 , , , 
 .   Ist>    
  .     

10%  Imot,      200   
Ist>,       

   T    
 2.9-1.      

2.9-1.     120 % x Imot,   
. 

 2.9-1 

start
meas

start T
I
IT ,  

T  =   
Istart  =   .    

6,00xImot 
Imeas  =      
Tstart  =     

 

TIME

CURRENTISTART

TSTART

IstartMin

 2.9-1        
  Ist>. 

       
Istart,    ,   

   Tstart,  . 



2 2.9
Ist> (48)

&

t

��

&

&

> ts tr
MAX

Istlohko

Motor nom.
start current

Delay Definite / inverse
time

Enable eventsInverse delay

Start

Trip

Register
event

Register
event

Im1

Im2

Im3

Block

 2.9-2 -       Ist>. 

 Ist> (48): 
 

/  
 

ImotSt xImot    
 

Ist> %Imot    
.   

    
 . 

DT   
 

 

Inv   
 

tDT>    [ ]  

 
 

tInv>      
  

 
 

(SCntr) 
  ( ) 

 
(TCntr) 

  
( )  

  
(Flt) 

xImot .    

 
 

 
 

 
(EDly) 

%   
  %  . 100% 

=  



2.9  Ist> 
(48)

2

2.9.1.
   – ,  

 .  

 :     
10%   . 

 :       
   ,   ,  

500 .       
  (  )  

 200 .      
   ,     , 

        
. 

 :    
        - 

     . 
     

  20%   , 
      

120%   .  

 2.9.1-1     Vampset   .. 

       
Vampset     (    -
Mstat).    –    

        
.      

  ,     
. 



2 2.9
Ist> (48)

 2.9.1-2       . 

       
      

      . 
      

   ,   
  .   

MOTOR RUNNING LIMIT (20%)

MOTOR STOPPED LIMIT (10%)

IL1+IL2+IL3
   3

MOTOR CURRENT

MOTOR NOMINAL CURRENT (100%)

STOP

RUN

STOP

 2.9.1-3   . 

       
 ,   6   

 .   .  

MOTOR RUNNING LIMIT (120%)

MOTOR STOPPED LIMIT (10%)

IL1+IL2+IL3
   3

MOTOR CURRENT

MOTOR NOMINAL CURRENT (100%)

STOP

STARTING

RUNNING

MOTOR START DETECTION (sett ing value)

has to be less than 200ms

 2.9.1-4      . 



2.10
 N> (66) 

2

2.10.
 N> (66) 

     
      

.      
  ,     
   . 

     
      /   
    ,  

      
  . 

   ,  10%   Imot,     
Ist>   . 

   10 %  Imot   
. 

   ,    
  .   

   ,     
.   2.10-1  . 

N> motor start inhibit

I> trip

N> alarm

I> start

T1 A1

VAMP relay

Output matrix

+

- -

+ +

M

Open
coil

Close
coil

STOP START

NStageAppl_40

 2.10-1      
,    N>.  A1    

“  ”. -    , 
,        . 



2 2.10
 N> (66)

  N> 
(66):

 
/  

 

  
  (Mot 

strs) 

   
  

 
 

T .    
  

/  
(Sts/h) 

.    
   

 

 
(Interval) 

. .   
 

 
 

 
(SCntr) 

  
( ) 

 
(TCntr) 

  
( .)  

1StartLeft  1 , 
  

 N> 
MaxStarts   . 

 , 
  
 N> 

 
(Descr) 

 
(Interval) 

.   
 

 
   , 
  
 N> 

Tot Mot Strs    
Mot Strs/h    

  

 
 

El. Time from 
mot Strt 

.   
   

  



2.11  I< 
(37)

2

2.11.  I< 
(37)

      
  . 

 I<      
 . 

       
 ,    , 

,  ,   . 

 I< 
(37):

 
/  

 

 
 

ILmin A .    
IL1..IL3   

 
I< xImode    Imot  
t<    [ ] 

 
(SCntr) 

  ( ) 

 
(TCntr) 

   

1-N, 2-N 
3-N 

 . /  . 
. .: 1-N = . .   L1 

1-2, 2-3 
1-3 

 . /  . 
. .: 2-3 = . .  

 L2  L3 

 (Type) 

1-2-3  . /  . 
Flt % .   

,  Imot 
 

(Load) 
%   1   

 IL1 - IL3  
  

. 
  

 
 

 
(EDly) 

%   
  %  . 

100% =  



2 2.12

I0 > (67N)

2.12.

 I0 > (67N) 
       

           
,      

           
    .  

      
        .  

        
      

 .     60 . 
 ,   I0  U0     I0 

 -U0   ,   
   .     

   ,   
. 

    -
U0    , . .      
I0.  -U0     U0  

       
      

( .  4.7): 
LN:    

       
    

    . 
     

   (VT) 
  3. 

LL+U0:    
  , ,  

     
.      

    
0.,   . 

!  U0 
  ( 8.10.2-1) 

. , ,
 U0, U0, .



2.12

I0 (67N)

2

  : 
ResCap (  – ) 

    , Res ( ) 
 Cap ( ).     

     
  .     

   ,   
  . 

o Res ( )
   

    I0. 
    

(  )   
  .  

   ,
   

   .  
 "  " , 

     , 
  .   

,    
2.12-2.    

   0 .
o Cap ( )

    
   I0..  

   . 
  ,  

   2.12-2.   
    0 .

. 
       

 .    "  
" ,     

     .  
   ,   

  2.12-3.    
    0   

     ( . . 
 ). 

. (Undir) 
     

  I0>.     
 U0  .   I0   

  . 



2 2.12

I0 > (67N)

        
     : 
 I01     - . 

  I0Calc   -  
     . I0Calc 

= IL1 + IL2 + IL3 = 3I0. 

,  I0 >     
      

     
: 

I01Peak       I01. 

      
 ( ),     .  
    ,  

       
     

 .     
.     I0   

  . 
       

,       
       

 .     
 I01Peak     

       
    20 . ,  

   120 ,     
     , 

     . 

    : I0 >   
I0 >>.        

   (DT)   
  . 

   ,  
      , 

  .     
    .  

      
 I0 >  I0 >>.    



2.12

I0 (67N)

2

     2.23.     
   . 

     
  10xI0N    

    50xIN.   
      

. .  2.23.    . 

       . 
      

 ,   (  
, , )  .. 

 2.12-1. -      
   I0 >  I0 >> 

 2.12-2.     
      Res  Cap. es    

     ,  Cap  
    o  . 



2 2.12

I0 > (67N)

 2.12-3.       
        . 

   I0         . 
         

. 

 I0 >, I0 >> (67N) 
 .  . 
 

(Status) 
- 

 
 

 

  

F 
F 

 
 

(TripTime) 

   
 

 
(SCntr) 

    (  
) 

Clr 

 
(TCntr) 

   (  
) 

Clr 

 
 

 
(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 
Fx 

   
   
 

 
  

  
  LED  

  
 

Set 



2.12

I0 (67N)

2

 .  . 
. 

 
(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 

Io 
IoCalc 
IoPeak 

. 
. 

  
   

 " " . 
(I0 > ) 

IoRes . 
. 

 
 I0 (  

 "InUse"=Res) 
IoCap . 

. 
  

I0 (   
"InUse"=Cap) 

Io > A    
  

Io > . 
. 

 , 
    

" "   
  

Set 

Uo> %    U0 Set 
Uo %    U0

 
(Curve) DT 

IEC 
IEEE 
IEEE2 
RI 

. 

  
 : 

  
 

. .  2.23 
Set  

 (Type) 
DT 
NI 
VI 
EI 
LTI 

. 

  .  
  

 
. .  2.23. Set 

t>    
 (   

  
) 

Set 

k>   
 

  (  
  

) 

Set 



2 2.12

I0 > (67N)

 .  . 
 (Mode) ResCap 

 
(Sector) 

 
(Undir) 

,   
  

,   
  

  

Set 

 (Offset)    (MTA)  
ResCap  Sector  

Set 

 
(Sector)  

 

 = 88 

±°   
   

    
 

Set 

ChCtrl

Res 

Cap 
DI1…32 

VI1..4 

Res/Cap   
 ResCap 

.  
 

.  
 

  
 

  
 

Set 

 
 

(InUse) - 
Res 
Cap 

   
 ResCap. 

  ResCap 
 =  
 =  

 (Input) Io1 
IoCalc 
Io1Peak 

 X1-7,8,9. .  8. 
IL1 + IL2 + IL3 
X1-7,8,9   
(I0 >  ) 

Set 

Intrmt     Set 
Dly20x    20xIoset 
Dly4x    4xIoset 
Dly2x    2xIoset 
Dly1x    1xIoset 
A, B, C, D, E   

  
. = . 

.   2.23. 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      

 8 
    8  

:  ,   , 
     . 



2.13

I0 (50N/51N)

2

 (8 ) I0 >, I0 >> (67N) 
  .  

- -   ,  
: : .

 
 ,   

  (Flt) . 
. 

   
   

 
 

 
(EDly) 

%     
%  . 100% = 

 

 (Angle)    I0.  –U0 = 0  
Uo % . U0    

 
 
 

(SetGrp) 

1 
2 

    
  

2.13.

 I0> (50N/51N) 
      

        
   .    
   , 

 ,     
       

      . 
        

       
 3I0.    

  60 .   ,    
    ,  

     .  
    , 
  . 



2 2.13

I0> (50N/51N)

 2-1 -        I0> 

 2-2 -         I0>>, 
I0>>>  I0>>>> 

 2-1   -  
      I0>    

  .   2-2 
  -    

    I0>>, I0>>> and I0>>>>  
  . 

        
   : 

 I01   ,  - . 
  I0Calc   -  

     . I0Calc 
= IL1 + IL2 + IL3. 

  I0>     
       

     
: 

I01Peak       I01. 



2.13

I0 (50N/51N)

2

      
 ( ),     .  
    ,  

       
     

 .   
      

  ,   
       

     .   
   I01Peak  I02Peak 

      
       

   20 . ,   
  120 ,       
    , 

     . 

4  6 

 4      
  : I0>, I0>>, I0>>>,   I0>>>>.  

 I0>      
  (DT)     
  (IDMT).    

  .   
      , 

      
(ANSI 50N). 

       
 (  2.12)   ,  2 

       
       

. 

 (
I0>)

   ,   
     , 

  .     
     .  

      
I0> .        2.23.  

      
. 



2 2.13

I0> (50N/51N)

     
  10xI0N   

    50xIN.   
      

. .  2.23    . 

       . 
      

 ,   ( , )  
. 

 I0> (50N/51N) 
  .  .
  

(Status) 
- 

. 
 

.

  

F 
F 

 
. 

(TripTime) 

   
 

 
(SCntr) 

   (  
) 

Clr 

 
(TCntr) 

   (  
) 

Clr 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
Vox 
Fx 

   
   
 

 
  

  
  LED  

  
 

Set 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 



2.13

I0 (50N/51N)

2

  .  .
Io 
IoCalc 
IoPeak 

. 
. 

  
   

 " " . 

Io> A    
  

Io> . 
. 

 , 
    

" "   
  

Set 

 
(Curve) DT 

IEC 
IEEE 
IEEE2 
RI 

. 

  
 : 

  
 

. .  2.23. 
Set  

 (Type) 
DT 
NI 
VI 
EI 
LTI 

. 

  .  
  

 
. .  2.23. Set 

t>    
 (   

  
) 

Set 

k>   
 

 (   
 

) 

Set 

 (Input) Io1 
IoCalc 
Io1Peak 

 X1-7,8,9. .  8. 
IL1 + IL2 + IL3 
X1-7,8,9.   Set 

Dly20x    20xIoset Set 
Dly4x    4xIoset 
Dly2x    2xIoset 
Dly1x    1xIoset 
Dly20x    20xIoset 
A, B, C, D, 
E 

  
  

. = . 
.  2.23. 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      



2 2.13

I0> (50N/51N)

 I0>>, I0>>>, I0>>>> (50N/51N) 
  .  .
 

(Status) 
- 

. 
 

.

  
 

F 
F 

 
. 

(TripTime) 

   
 

 
(SCntr) 

   (  
) 

Clr 

 
(TCntr) 

   (  
) 

Clr 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

Dix 
Vix 
LEDx 
VOx 
Fx 

   
   
 

 
  

  
  LED  

  
 

 

Set 

. 
 

(Force) 

. 
(Off) 

. (On) 

 
 

  
.   

   
   

 . 
 

  5 
. 

Set 

Io 
IoCalc 

. 
. 

 
    

 " " . 

Io>> 
Io>>> 
Io>>>> 

A    
  

Io>> 
Io>>> 
Io>>>> 

. 
. 

 , 
    

" "   
  

Set 

t>    
 (   

  
) 

Set 



2.13

I0 (50N/51N)

2

  .  .
 (Input) Io1 

IoCalc 
 X1-7,8,9. .  8. 

IL1 + IL2 + IL3 
Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      

 8 
    8  

:  ,   , 
     . 

 (8 )
I0>, I0>>, I0>>>, I0>>>> (50N/51N) 

  .  
- -   ,  

: : .  ,   
  

(Flt) 
. 

. 
   

   
 

 
 

(EDly) 

%     
%  . 100% = 

 

 
 

(SetGrp) 

1 
2 

    
  



2 2.14

I0T> (67NT)

2.14.

 I0T> (67NT) 
.! 
U0.

      
      

        
 .  

        
      

 IFault     
   0.1  ... 1 .   

        
     

  ,    
  I0  U0. 

      
     1 ,  

    ,  
     

(  2.14-1). 

 2.14-2   ,   
      
 U0       

   L1.     . 

       
  .  

     
U0. 



2.14

I0T (67NT)

2

I0
     625   

 50  (32   ).   I0   
 ,    .  

           
      

,    .  ,  
  ,    ,   

    20%  
.       

   ,    
 ,     
       I0, 

     .  
      

  I0. 

 U0>
     ,  
     

 U0>      
    

    U0>   
  ,     

  I0T>    
.     I0T>  
       
    .  

  U0>  I0T>  ,   
     I0T>  

      
  U0>. 

,

        
I0T>       

       
I0 >, I0 >>.  I0T>     

       
 ,     , 

       
  I0    
    ,  

  I0T>   . 
    U0    

    I0T>   



2 2.14

I0T> (67NT)

    I0 >    
       

  I0T> . 

 ( )
    I0 >   

      I0T>,   
I0T>          

   . 
  I0T>       
    .   

      ,   
        

 . 

    
  ,      

,        
  .  

   ,   
      

    
  . 

      
 ,    

     
 ,   ,  .  

     
      20 . 

,     140 ,  
       

  ,    
  (   ). 



2.14

I0T (67NT)

2

    , 
     ,  

,     
  20      .  

     40 , 
   ,   
 .  

      40 , 
    ,  

         
       

.       
   .   

2.14-3       
.       

,       
.        

    0,12 .   
  0.14    , 

  20   
. 

       
  +  .  , 

      :  
        0,12 . 

   ,   
  ,     

 +   .  , 
       
 ,      
   100  (    
) ,   ,     

 t=0.87  
    20    , 

      
   20 .     
  ,   

   617 ,    140 . 
 ,        

0.2   ,        
   t=0.64 . 



2 2.14

I0T> (67NT)

 2.14-3.     . 
   0.14  = 7x20 .   –   

       . 
  .       

    0.12 .      
    t=0.87 . 

       . 
      

 ,   (  
, , )  .. 

 2.14-4. -      
    I0T>. 



2.14

I0T (67NT)

2

 I0T> (67NT) 
  .  .
 

(Status) 
- 

. 
 

.

  

F 
F 

 
(SCntr) 

   (  
) 

Clr 

 
(TCntr) 

   
 (  

) 

Clr 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 
Fx 

   
   
 

 
  

  
  LED  

  
  

Set 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 

Io1 
Io2 

. 
. 

  
   

 " "  
Uo %   U0. 

U0N = 100 %  
Uo> % U0  . U0N = 

100 % 
Set 

t>   . 
  

   x 20 
.    

  
20 ,   

  
. 

Set 

Io input Io1Peak I01  X1-7,8,9 Set 



2 2.14

I0T> (67NT)

  .  .
Intrmt    

.  
  
   

 , 
   
   

. 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      

 8 
    8  

:  ,  U0,  
    . 

 (8 
) I0T> (67NT) 
  .  

- -   ,  
: : .  ,   

  
(Flt) 

. 
. 

   
   

 
 

 
(EDly) 

%     % 
 . 100% =  

Uo % . U0    
 

 
 

(SetGrp) 

1 
2 

     
 



2.15

U0 (59N)

2

 

2.15.
 U0>

(59N)
    

     
         

       
 ,     

 . 
       

  .  
   60 .   ,   

       
,      . 
 ,      
  ,     

  .     
      

 . 

     
   ( , 

 ),    
,     

  ,  ,    
      

. ( .  4.7): 
U0:     

( ) , ,  
 .   
    

 0   . 
.!  U0 

 ( 8.10.2-1) 
. ,

 U0, U0, .

    : U0>  
U0>>.        

   (DT). 



2 2.15

U0> (59N)

    
     

   (  U0>  
U0>>). 

       . 
      

 ,   ( , )  
. 

 2.15-1. -     
   U0>  U0>> 

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

(Status) 
- 

. 
 

.

  
 

F 
F 

 
(SCntr) 

  
 

C 

 
(TCntr) 

  
 

C 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 
Fx 

   
   
 

 
  

  
  LED  

  
 

 

Set 



2.15

U0 (59N)

2

 

  .  .
. 

 
(Force) 

. 
. 

 
 

  
.   

   
   

 . 
 

  5 
. 

Set 

Uo %  
,   

Un/ 3 
Uo>, Uo>> %   

  Un/ 3 
Set 

t>, t>>    
 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      

 8 
    8  

:  ,   
,      . 

 U0>, U0>> (59N) 
  .  

- -   ,  
: : .  ,   

Flt %   
  Un/ 3 

 
 

 
(EDly) 

%     
%  . 100% = 

 

 
 

(SetGrp) 

1 
2 

    
  



2 2.16  T> (49)

2.16.  T> (49) 
      

       
  .  

       
    60255-8   

    . 
      

   15 . 

 :   22

22

ln
aI
IIt P

:  alarmIkka emod  (  60% = 0.6)  

:   eIkka mod

 : 22

2

ln
Ia

ICt P

 :  eIka mod95.0

 : alarmIka emod95.0  (  60% = 
0.6) 
T =   

=   tau (  ) 
ln =   
I =      

( .   3  ) 
Ip = . , nP IkI  (   

 120%  2.1 ).   
      

  .   
k =   (  

 ), . .  .  
(  ) 

k  =      
(     

 ) .   2.16-1. 
Imode =   (In  Imot)  
C =     (  

) 



2.16  T> (49) 2 

   ,   
,    .   

  c    ,  
    ,  

   0.3xIMOT. 

,

     
   Imax , 

  100 %  TRIP , .    
  . Imax     k, 

  AMB    Imax40  Imax70  
   . 

eIkkI modmax

,    
 k ,      

AMB    Imax40  Imax70. .   2.16-1. 
     k  = 1.  

  
Imax40  1.0 
Samb   “n/a” (   ) 

   (TAMB)  +40 
°C. 

k�

IMAX70

IMAX40

�AMB (°C)

AmbientTemperatureCompensation

0.6

10 20 30 40 50 60 70 80

0.8

1.0

1.2

 2.16-1       T> 
 . 



2 2.16  T> (49)

   2.16-2    
 .     = 30 , k = 1.06  

k  = 1        
,    0 %.   50   

  0.85xImode      
(0.85/1.06)2 = 64 %,     .   

  300 ,  , 
   300     5 %   

      
k.       110 %.  

  340     100 %   
. 

   ,   
 70 %    .     

      
. 

     
  .   

 ,    
. 

 2.16-2.    . 



2.16  T> (49) 2 

 T> (49) 
  .  .
  

(Status) 
- 

. 
 

. 

  
 

F 
F 

 
(Time) 

: :   
 

 
(SCntr) 

  
 (  

) 

C 

 
(TCntr) 

  
 (  

) 

C 

. 
 

(Force) 

. (Off) 
. (On) 

 
 

  
.  

   
   

  . 
 

  5 
. 

Set 

T %  .  
.  100 

% . 

F 

MaxRMS Arms  . 
  3 . 

Imax A kxIn.  
 100 % 

. 
k> xImode  

 
(  ) 

Set 

 
(Alarm) 

%   Set 

tau    
 

Set 

ctau xtau   
.  

 = 1. 

Set 

kTamb xImode  
, 

 
 

 
.  

Imax40 %Imode   
 Tamb +40 C.   

 = 100 %. 

Set 

Imax70 %Imode   
 Tamb +70 C. 

Set 



2 2.17
 U>

(59)

  .  .
Tamb C  

.   
 .   

 = +40 C 

Set 

Samb

n/a 

ExtAI1...16 

 . 
 

  .  
Tamb 

 .   
1...16 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =      

2.17.
 U> (59) 

!  1LL  1LN. 

      
   (  U>, U>>  

U>>>). 
     

 (1LN)    (1LL).  
  , ,  

   , .    
 .    

  . 
 ,     
 .     ,  

    .. 
     

    .  
   ,  

       
   . .   

2.17-1.      , 
   .   

 U>   ,    
  U>>   

 .    
 U>>    U>   

  . 



2.17
 U> (59) 

2

Overvoltage fault

U> start

U>> start

U> trip

U>> trip

ALARM

TRIP

 2.17-1    , 
     

 U>     
,     

.  ,     
      

,      
  .    

     ,  
     . 

 ,  ,   , ,  
   . 

     2.17-2   
-      

 U>, U>>  U>>>. 

&

t

&

&

> ts tr
MAX

1vus

Setting
U>s

Delay Enable
events

Start

Trip

Event
register

Um1

Blocking

Event
register

Hysteresis Release
delay

 2.17-2 -      
  U>, U>>  U>>> 



2 2.17
 U>

(59)

 U>, U>>, U>>> (59): 
  .    

U>, U>>, 
U>>> 

50 … 150 (U>);
50 … 160 
(U>>,U>>>) 

%Un 120 (U>) 
130 (U>>, 
U>>>) 

 
 

t>, t>>, t>>> 0.08 … 300.0 
(U>,U>>); 
0.06 … 300.00 
(U>>>) 

 0.20 (U>) 
0.10 (U>>, 
U>>>) 

 
 

 

 
 

(ReleaseDly)

0.06 … 300.0  -  
 
 [ ] 

(  U>) 
 

(Hyster) 
0.1 … 20.0 % -  

(  
U>) 

S_On ; 
 

-   
 
 

S_Off ; 
 

-   
 

 
 

T_On ; 
 

-   
 

 
T_Off ; 

 
-   

 
 

 

 U>, 
U>>, U>>> (59):

. . .  
 

 
Umax   

  
  

 
(SCntr) 

 -   

 
(TCntr) 

 -   

  
(Flt) 

 %Un  
 

 

 
 

 
 

 
(EDly) 

 %   
  %  . 

100% =  



2.18
 U< (27) 

2

2.18.
 U< (27) 

!  1LL  1LN. 

      
   (  U<, U<<  

U<<<). 
     

 (1LN)    (1LL).  
  , ,  

   , .    
 .    

  . 
 ,     

     . 
    ,    

  . 
     

U<     , 
    . 

 ,       
    , 

       
.       

  ,    
   .  ,  

,   , ,   
  . 

     
   , ,  

   ,   ( . . 
 ).     
   ,  
  .  , 

      
NoCmp .   ,    , 

         
. 



2 2.18
 U< (27)

&

t

&

&

>

ts tr
MAX

1vup

Setting
U<s

Delay Enable
events

Start

Trip

Event
register

Um1

Blocking

Event
register

NoCmp Hysteresis Release
delay

 2.18-1       
  U<, U<<  U<<< 

 U<, U<<, U<<< (27): 
  .    

U<, U<<, 
U<<< 

20 … 120 %Un 80 (U<) 
70 (U<<, 
U<<<) 

 

t<, t<<, t<<< 0.08 … 
300.00 
0.06 … 
300.00 

 20.00 (U<) 
2.00 (U<<, 
U<<<) 

 
 

 
 

NoCmp 0 … 80 %Un 10  

 
 

(ReleaseDly) 

0.06 … 
300.0 

 -  
 
 

(  U<) 
 

(Hyster) 
0.1 … 20.0 % -  

. 
(   U<) 

S_On ; 
 

-   
  

S_Off ; 
 

-    
  

T_On ; 
 

-   
 

 
T_Off ; 

 
-    

 
 



2.19
 If2 > (51F2) 

2

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

. . .  
 

 
Umin   

  
 

 
(SCntr) 

-   
 

 
(TCntr) 

-   
 

Flt %Un  
 

 

 
 

 
 

 
(EDly) 

%   
  %  

. 100% = 
 

2.19.
 If2 > (51F2) 

       
  .     

       .  
       

  ,  . 
   ,  

. 
      

    . 
      

      
. 

      
   60 ,    

. 



2 2.19
 If2 >

(51F2)

&

t

&

&

Im1

Im2

Im3
MAX

2ndHarm

ts tr> Start

Trip

Register
event

Register
event

Setting
2.Harm

Block

Delay Enable events

 2.19-1 -       
 . 

 (51F2): 
  .   

If2> 10…100 % 10    
If2/Ifund 

t_f2 0.05…300.0  0.05  
  

 
S_On ; -   

 
S_Off ; -   

  
T_On ; -   

 
T_Off ; -   

  

(51F2):
. . .  

IL1H2. % 2.  
IL1, . 

  
 IL1 

IL2H2. % 2.  IL2

 
 

IL3H2. % 2.  IL3

 
  

(Flt) 
 %   

 
  

 
 

 
(EDly) 

 %  
  

 %  . 
100% = 

 



2.20
 (50BF) 

2

2.20.
 (50BF) 

     
    ,   

  (CB),    
        

  .    
      
  . 

     
( )       

      , 
    . 
       
,      , 

      ,   
  « »   
   . 

      , 
    .    5.4 

         
  . 



2 2.20
(50BF)

 (50BF) 
  .  .
  

(Status) 
- 

. 
 

.

  
 

F 
F 

 
(SCntr) 

   (  
) 

C 

 
(TCntr) 

   (  
) 

C 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 

. 
  

(Cbrelay) 
1 
2 

  
*). 
 T1 
 T2 

Set 

t>     
  

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =     ( ) 

 
*)       . 

.  3.5. 

 8 
    8  

:       
. 

 (8 
)  (50BF) 
  .  

- -   , 
 

: : .  ,  
 

 
 

 (EDly) 

%   
  %  . 

100% =  



2.21  (99) 2 

2.21.  (99) 
     

   ,  
    . 

  : 
 

    60   
 10 .     1 

.   20 .    
     THD  100 

. 
 

   ( .  ). 
Cmp 

 . ‘>’   “ ”   ‘<’ ” ”  
 

 .      
,    . 

T 
    

 
  ( ) 

NoCmp 
     “ ” (‘<’). 

   .   “ ” 
NoCmp    . 



2 2.21
(99)

 2.21-1

IL1, IL2, IL3   
Io     I0 
U12, U23, U31   
UL1, UL2, UL3   
Uo    
f  
P   
Q   
S   
Cos Fii     
IoCalc   IL1 + IL2 + IL3 
I1    
I2    
I2/I1       

  
I2/In     .  
IL  (IL1 + IL2 + IL3)/3 
TanFii  [=tan(arccos )] 
Prms     
Qrms     
Srms     
THDIL1   IL1 
THDIL2   IL2 
THDIL3   IL3 
THDUa    Ua 
IL1rms IL1 .     
IL2rms IL2 .     
IL3rms IL3 .     

     
.      

  ,     
 . 

       . 
      

 ,   (  
, , )  . 
      

  . 



2.21  (99) 2 

 PrgN (99) 
 . .  .
  

(Status) 
- 

 
 

  

F 
F 

 
(SCntr) 

   (  
) 

C 

 
(TCntr) 

   (  
) 

C 

 
 

(SetGrp) 

1  2    Set 

 
 

 
(SgrpDI) -  

DIx 
VIx 
LEDx 
VOx 
Fx 

   
   
 

 
  

  
  LED  

  
  

Set 

. 
 

(Force) 

. 
. 

 
 

  
.   

   
    

.  
  5 

. 

Set 

 
(Link) 

( . 

  

 
2.21-1)  

 
   

Set 

( . 
  
 

2.21-1) 

 
  

Cmp
> 
< 

   
  
  

Set 

 
(Pickup) 

 , 
   
  

 
(Pickup) 

. 
. 

   . 
 

Set 



2 2.21
(99)

 . .  .
t    

  
Set 

 
(Hyster) 

%  Set

NoCmp . 
. 

.   
  

( =’<’) 

Set 

Set =   (  ) 
C =      
F =     ( ) 

 

 8 
    8  

:  ,    
   . 

PrgN (99) 
  .  

- -   , 
 

: : .  ,   
Flt  . 

. 
  

 
 

 
 (EDly)

%    
 %  . 100% = 

 
SetGrp 1

2 
    

  



2.22
(50ARC/50NARC)-

2

2.22.  (50ARC/50NARC)- 

       
      VAMP 50.  

    . 
       

.      5-6  7-8.  
      /   

      BIO. 
   48 ,  .    

   18 … 48   .   

:
1   + 
2    
3   + 
4    
5-6   1 (VA 1 DA) 
7-8   2 (VA 1 DA) 

       
  . 
       

     
 ,   .    

       
.        
     VAMP  

  . 

  (BI)     ( .  8.5) 
        

       
 .       

    ,  , 
  . .    ( . 

 5.4).    “ ”    48  
.       VAMP  

  VAMP,    . 



2 2.22
(50ARC/50NARC)-

  (BO)     ( .  
8.5)   ,       

         
      . 

 ( )    
    (   5.4).   

     48  .  
     VAMP     

VAMP,    . 

      , 
      

.      
    . 

     , 
  ,    . .  

  (pu)    
    . 

ArcI>: 1 pu = 1xIN =      
ArcI01>: 1 pu = 1xI01N =     

    I01. 



2.22
(50ARC/50NARC)-

2

 ArcI>, ArcI01>
(50ARC/50NARC)

  .  .
 

(Status) 
- 

 
. 

    
   

  ArcIn 
    

 

F 
F 

 
(LCntr) 

  (  
).  S1, S2  

BI. 

C 

 
(SCntr) 

  (  
)  

   .  
 ArcIn 

C 

 
(TCntr) 

   (  
) 

C 

. 
. 

(Force) 

. 
(Off) 

. (On) 

 
 

  
.   

   
    

.  
  5 

. 

Set 

ILmax 
Io1 

  
 
 ArcI> 
 ArcI01> 

ArcI> 
ArcIo1> 

. 
. 

  xIN 
  xI01N 

Set 

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

   
   
 1   X6:5-6 
 2   X6:7-8 

 X6:1-4 

Set 



2 2.22
(50ARC/50NARC)-

     
  .  .

Ldly     
    

Set 

LdlyCn
– 
S1 
S2 
S1/S2 
BI 
S1/BI 
S2/BI 
S1/S2/BI 

   
   
 1   X6:5-6 
 2   X6:7-8 

 X6:1-4 

Set 

       .  
9.3. 
Set =   (  ) 
C =      
F =     ( ) 

 

 8 
    8  

:  ,   , 
  ,    

    . 

ArcI>, ArcI01> (50ARC/50NARC) 
  .  

- -   , 
 

: : .  ,  
 

 (Type) . 
. 

  . 
   ArcI>. 

Flt . 
. 

  
 

 
(Load) 

. 
. 

   . 
   ArcI>. 

 
 

 (EDly) 

%   
  %  . 100% 

=  



2.23 2

2.23.

    
(IDMT)       .  

,      
       
. 

   ,   
         

  . ,  
  ,  

  ,    
   .  

     
 .     

    
         

 . 

      
    . 

    
      

. 

   ,   
   : 

   
    

,     ( , IEEE, 
IEEE2, RI)     (  

 ,    
  . .).    2.23.1. 

      
.    ( , IEEE, 

IEEE2)       
   .   

     
‘ ’,      

  A ... E.    2.23.2. 
   

  .  



2 2.23

   16  [ , ].  
    , 

   .   
    ‘PrgN’'.    

      
  .   

     
   . .  2.23.3. 

       
  ,  

     
. 

     (Setting Error) 
   ,    
 : 

1.        
  VAMPSET,   

  /
/ . ,   

 /NI,      
IEEE,    ,   

 NI     IEEE. 
       

IEEE  ( , MI),    
(Setting Error)  .

2.      A…E,    
    

3.     
      

  .

     
 50xIN       
     10xI0N.   

       20 
    .   

    
       

   . 



2.23 2

 2.23-1 
   

 
  

.   
 , 

 
 

  
   20 . 

   
IL1, IL2, IL3  I0Calc 250 A 12.5 A 

I01 5 A 50 A 2.5 A 
I01 1 A 10 A 0.5 A 

I01 0.2 A 2 A 0.1 A 

  1 
  = 750/5 

   (      
VAMP52) 
CT0 = 100/1 (     

    ) 
I01    CT0   

 1 A   I01. 
   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 

   (     
 VAMP52) 

   = 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.   . 



2 2.23

       I0>  
   12.5 A.     

  I0>        
     12.5 

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

2.23.1.
, IEEE, IEEE2, RI 

    
     , IEEE, IEEE2  

RI,     . 
      

       
. 

      
,     , 

         
.   .  2.23. 

     
,     20   

.   ,    
  -   . . 

 2.23    . 



2.23 2

 2.23.1-1. 

.
  

  D
T 

 

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 

RXIDG   ASEA X 

       
       

2.23.1-1.       
      

   I     
 .    

       . 
 2.23.1-1 

1
B

pickupI
I

Akt

t =     
k =   
I =   
Ipickup =    
A, B =       
2.23.1-2 



2 2.23

        
   60255-3,   

(NI),   (EI),  
 (VI)  VI .  , 

     
 (LTI). 

 2.23.1-2 

    
A B 

NI   
 

0.14 0.02

EI  
 

80 2

VI  
 

13.5 1

LTI  
  

120 1

      "  
  (NI) ": 

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

0.5
1

2
4

14.050.0
02.0t



2.23 2

      5 .   
        

2.23.1-1. 

 2.23.1-1   
  

.. 

 2.23.1-2  
  

 .. 

 2.23.1-3   
  

.. 

 2.23.1-4    
  

 

 IEEE/ANSI
       

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



2 2.23

EI)          
  2.23.1-3.  IEEE  

       
   .   ,   VAMP  

      
,    . 

      
        
 2.23.1-2.     

       
    I    

 .    
       . 

 2.23.1-2 

B

I
I

Akt C

pickup

1

t =     
k =   
I =   
Ipickup  =    
A,B,C  =       
2.23.1-3.  



2.23 2

 2.23.1-3 
 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 2.23

      1.9 .  
       

 2.23.1-8. 

 2.23.1-5 ANSI/IEEE 
  

  

 2.23.1-6 ANSI/IEEE 
  

  
 

 2.23.1-7 ANSI/IEEE 
  

  
 

 2.23.1-8 ANSI/IEEE 
  

  



2.23 2

 2.23.1-9 ANSI/IEEE 
  
  

 2.23.1-10 ANSI/IEEE 
  

  
 

 IEEE2
 1996    ANSI  C37.112  

   , 
     
 .     

 –   2.23.1-3,    VAMP 
 IEEE2.        IAC, 

     General Electric IAC 
  . 

       
   

 2.23.1-4 
     

       
   .   ,   VAMP  

      
,    . 

      
        
 2.23.1-3.     

       
    I    

  .   

INSTIN, ооо инстин ,  http://inctin.com/  info@inctin.com



2 2.23

        
. 
 2.23.1-3 

32

C
I

I

E

C
I

I

D

C
I

I
BAkt

pickuppickuppickup

t  =     
k =   
I =   
Ipickup  =     
A,B,C,D =       

 2.23.1-4. 

 2.23.1-4 
 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 
I  =  4 . . 
Ipickup  =  2 . . 
A  = 0.1735 
B  = 0.6791 
C  = 0.8 
D  = -0.08 
E  = 0.127 

38.0
8.0

2
4

127.0

8.0
2
4

08.0

8.0
2
4

6791.01735.05.0 32t  



2.23 2

       0.38 . 
         

 2.23.1-11. 

 2.23.1-11 IEEE2 
  

  

 2.23.1-12 IEEE2  
  

  

 2.23.1-13 IEEE2  
  

. 

 2.23.1-14 IEEE2 
  

  



2 2.23

RI  RXIDG 

       
         

  ASEA (      ABB). 
    RI  RXIDG  

       
    2.23.1-4  
  2.23.1-5.    

      
      I  

   .    
       . 

 2.23.1-4 RI 

pickup

RI

I
I

kt
236.0339.0

 2.23.1-5 RXIDG 

pickup
RXIDG Ik

It ln35.18.5

t =     
k =   
I =   
Ipickup =    

      RRI: 
k = 0.50 
I = 4 . . 
Ipickup = 2 . . 

3.2

2
4
236.0339.0

5.0
RIt  

      2.3 . 
         

 2.23.1-15. 



2.23 2

      RXIDG: 
k = 0.50 
I = 4 . . 
Ipickup = 2 . . 

9.3
25.0

4ln35.18.5RXIDGt

      3.9 .  
       

 2.23.1-16. 

 2.23.1-15 
  

   RI. 

 2.23.1-16 
  

   RXIDG. 



2 2.23

2.23.2.
, IEEE  IEEE2 

       
  ‘ ’,    

   , . .  A 
... E.   -      

   ,   
 .  

 GE-
IAC51:
k  = 0.50 
I  = 4 . . 
Ipickup  = 2 .  
A  = 0.2078 
B  = 0.8630 
C  = 0.8000 
D  = 0.4180 
E  = 0.1947 

37.0
8.0

2
4

1947.0

8.0
2
4

4180.0

8.0
2
4

8630.02078.05.0 32t

      0.37 . 
     

       
   IAC51. 

      
  ,   

   . .  2.23. 

     
 ,     

 .   ,  
     -  

 .   2.23. 



2.23 2

2.23.3.

   VAMPSET,  . 

  [ , ]    
  VAMPSET.  
     : 

      
 

    : 
  (   ) 

     (   
)   

   ( )   
  [1.00    0.00 ] 

   : 

  I/Ipick-up 
 

 
1 1.00 10.00  
2 2.00 6.50  
3 5.00 4.00  
4 10.00 3.00  
5 20.00 2.00  
6 40.00 1.00  
7 1.00 0.00  
8 1.00 0.00  
9 1.00 0.00  
10 1.00 0.00  
11 1.00 0.00  
12 1.00 0.00  
13 1.00 0.00  
14 1.00 0.00  
15 1.00 0.00  
16 1.00 0.00  

      
,      

.   2.23. 

     
 ,     

  .   , 
     -

  .   2.23. 



3 3.1

3.

3.1.
  -        
,    .  ,  

        
    .    

    . 
       

Modbus_Profibus_Spabus_event.pdf.. 
   ,    

     
  50/51  I>    . 

     

: 1E1  1, 
 1 

  

I> .(trip on)      
2.7 x In     
2007-01-31    
08:35:13.413    

: 1-N, 2-N, 3-N     

       SCADA. 
SCADA   ,    

  .     
       

 VAMPSET.   VAMSET    
         

   SCADA . 
        

     VAMPSET. 
        

 . (    ,   
      ,  
 .)       

   . 

/
   ,    , 

    ( )    
 . 

   200     
.       



3.1 3

  .   
     

,    
    ,  

. ,     
  10   20   . 

        
  .    3.7  

 . 

  -       
.    ,   ,  

 , .      
   "OVF"   . 

   .
 

(Count) 
 

 
(ClrEn) 

- 
 

  Set

 
(Order) 

-
 
-
 

   
 

Set 

. 
(FVSca) 

PU 
Pri 

  
 

.  .  

.  .  

Set 

 
(Display) 

. 
(Alarms) 

. 
. 

   
 

   

Set 

    
: CHENN CH =  , NN=   

   
(Event description) 

       

- -   (    .   
3.7) 

: : .nnn  



3 3.2

3.2.
     

 ,  , ,   
   (DI)   (DO). 

      
 S1, S2,   (BI)   (BO),  
    . 

       
      

.        
(   DR).     

  .     . 

   ,   
    VAMPSET.  

   COMTRADE.  ,   
     

    ,  . 
 , .    VAMPSET. 

 ,   12 ,   
      12 (  

   ).    
     (  

 ).      
    (   ). 

     ,   
 10    . 



3.2 3

  .  . 
 

(Mode) 
 

 

   
: 
   

  
   

 

Set 

  
 

(SR) 
32/  
16/  
8/  
1/10  
1/20  
1/200  
1/1  
1/5  
1/10  
1/15  
1/30  
1/1 . 

  
  
  
  

 1   *) 
 1   **) 

  
  
  
  
  
  
  

Set 

 
(Time) 

  Set

  
 

(PreTrig) 

%    
 

Set 

. 
 
 

(MaxLen) 

   . 
    

 ,   
    

 
 . 

 
(Status) - 

  
 

  
  

  
 
   
  

 
 

(ManTrig) 
- 

 

 Set

. 
 

(ReadyRec) 

n/m  n =   
m = .   

 'm'   
 ,   

    
 

 . 



3 3.2

 1 . . 
  12. 

IL1, IL2, IL3    
Io1     

. 
U12, U23, 
U31 

  

UL1, UL2, 
UL3 

  

Uo    
 

f   
P, Q, S , , 

  
P.F.    
CosFii  Cos  
IoCalc    Io = 

(IL1+IL2+IL3)/3 
I1    

 
I2    

 
I2/I1    

 
I2/In    [xIGN] 
IL    (IL1 + 

IL2 + IL3)/3 
DO    
DI    
TanFii  tan  
THDIL1   

 IL1 
THDIL2   

 IL2 
THDIL3   

 IL3 
Prms    

 (rms) 
Qrms    

  (rms) 
Srms    

  (rms) 
fy     
fz     

 
IL1RMS IL1   

(RMS)    
IL2RMS IL2   

(RMS)    

 
 

(AddCh) 

IL3RMS IL3   
(RMS)    

Set 



3.3 3

  .  . 
ClrCh - 

 
  Set

(Ch)    
Set =   (  ) 
*)        , 

  10 . 
**)        , 

  20 . 

3.3.

      
,          

            
     80 .    

     . 
       

.     
      . 

     
       
 ,      
  .  
     

     ( ) 
  .    

       
      . 



3 3.3

     
  ,    

     
.      ,  

   ,   ,   
     80     

     , If2/If1  
       , 

    .  
       

.     
     . 

    Pickupf2  If2/If1  ,  
      

 . 

     
     
       

.      
     

        
     
      . 

      
      

    . 

!  FFT -  
,

.

,
.

,
.

 20 % 
.

.



3.3 3

Pick-up

Idle

Cold

load

1

2

3 4

Cold load and inrush

  ,       Idle. 
      Idle ,   

  Idle      80 . 
  ,     2   80 .
      ,  

        
,     . 

 3.3-1      
 /   . 

 . .  .
. 

 
(ColdLd) 

- 
 

. 

  
 : 
    
 

 
 

. 
(Inrush) 

- 
 

 

   
.   
  

 
. 

 
(Ilmax) 

A  .  
.  IL1, IL2  

IL3 
 

(Pickup) 
A   

  
  

Idle A   
   

  
  

MaxTime  Set 
Idle xImode   

  ( ) 
Set 

Pickup xImode    .  
 

Set 

80  .   
  

Pickupf2 %   . 
 2 , If2/If1 

Set 

Set =   (  ) 



3 3.4

3.4.
      

     .  
     

 ,    
    .  

      
.         

  Imin <,      
     Imax >, 
       

. 

:
 . .  

 
 

Imax> 0.0 … 10.0 xIn 2.0    
Imin< 0.0 … 10.0 xIn 0.2   
t> 0.02 … 600.0  0.10   

 
 . 

(CT on) 

. (On); 
. (Off) 

- . (On)   
  

 
 . 

(CT off) 

. (On); 
. (Off) 

- . (On)   
  

:
 . .  

ILmax A    
 

. 
 

ILmin A    
 

 Imax>, 
Imin<  

A    
 

 
(Date) 

-    
   

 
(Time) 

-    
 T 

Imax A    

. 
 

Imin A    



3.5 3

3.5.
     

,      . 
 ,      

     
     ,   

 .  
     
     ,   

      ,  
  .   

,     
     ( ) 

. ( .  2.19     
 "CBrelay".) 

       
 (   3.5-1).   

       
.       

    8  ( , 
).    3.5-1.   
 8 ,     

[Ibig, 1],  Ibig -      
. 

       
   ,     

   .  ,  
     

       
  2...8. 

 4...8    ,  
   3.5-1.  ,   
 100        

.  



3 3.5

10

20

50

100

1000

10000

100000

100 200 500 1000 10000 100000

N
u
m

b
e
r

o
f
p
e
rm

it
te

d
o
p
e
ra

ti
o
n
s

Breaked current (A) CBWEARcharacteristics

 3.5-1.    .  

 3.5-1. 
.

.
VAMPSET  ("BREAKER CURVE"). 

   
( ) 

  
 

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

 ) 
80 

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

   ,    
   . 

. 
    , ,  

       
 .     , 

,       
. 

      
 

 ,    
 ,     . 

      
        

     
      . 

       
  ,    



3.5 3

   .    
      . 

  " "
         

 ,     
    (  )  

  ("Clear").     
      

  .  

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

    ,     
.      

 . 

      
     

     
 3.5-1 

nI
aC  ,  

C =   
I =   
a =      3.5-2 
n =       3.5-3 

 3.5-2 

k

k

k

k

I
I
C
C

n
1

1

ln

ln

 3.5-3 

2
kk ICa

ln =    
Ck =  .        k =   2...7   

 3.5-1. 
Ik =  . k =  2...7   

 3.5-1. 



3 3.5

Ck+1 =  .  k =  2...7   
 3.5-1. 

Ik+1 =  . k =  2...7   
 3.5-1. 

Alarm 2 current is set to 6 kA.    
       3.5-1. 

  6 kA     2  3  .    
  k.  

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

  3.5-2    3.5-3,  
 

5038.1

1250
31000ln

80
10000ln

n

65038.1 10454125010000a

   3.5-1   
      6 . 

945
6000

10454
5038.1

6

C  

      6  
 945.        

     3.5-1. 
,  ,    6   

   900  1000.   
       

  , ,  50   5   
 

,

  2   6 .   
  T1      

   ,  
  ,      



3.5 3

 T1.     12.5 , 
12.5   1.5 .      
Alarm2 ? 

   3.5-1   n  
 ,    

   10 .. 

313
12500

10454
5038.1

6

10kAC  

    2, 6 ,   
    
 3.5-4 

C
CAlarmMax

3
313
945

21 LL  

 Alarm2   L1  L2    3.   L1 
    6 .    

  1 



3 3.5

  .  . 
  (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 
 1 

(Alarm1) 
 (Current) 0.00 -100.00  Alarm1   Set 

 
(Cycles) 

100000 -1 Alarm1  
  

 

Set 

 2 
(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. 



3.6  3 

3.6.
      

  ,     
  .    

  3.6-1.  ,    
  ,   , 

       , 
   . 

 3.6-1.    

  4  .  : 
   

   
   

   

       
 ,   .  
       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    
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  .  
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  
      

,        
  6 .  

 2. 
    100  
    800 . 

  400 . 
    100/0.400 = 250 

/ . 
    800/0.400 = 2000 

/ . 
   3600/2000 - 0.2 = 1.6  

 . 
      

50x106/250 h = 23 . 



3.6  3 

 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 . 
VAMP relays

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

-

+

e-pulseconf1

 3.6-2.       
  PLC (   ), 

       



3 3.7

VAMP relays

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

-

+

e-pulseconf2

 3.6-3.      
  PLC (   ), 

       

VAMP relays

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

e-pulseconf3

 3.6-4.       
  PLC (   ), 

      .  

3.7.
      

    . 
     

       
 . 

       
   .   

     
   .    



3.7 3

        
        

.  -     
      . 
 "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 / .  

 1. 
        

  61      AAIntv  0, 
   

sAAIntv

LeadAvDrft

9.9
61

8.604

       
   – 1   9.9  ,    -61.091 

/ . 



3 3.7

 2. 
         5 

  9     AAIntv   
9.9 , ,     

6.10

3600249
5000

9.9
1

1
NEWAAIntv

LeadAvDrft

.!   – 
 4  – 

. ,
, , .

 . .  
. 

 (Date)  Set
 

(Time) 
 Set

 
(Style) .- -  

. .  
/ /  

  
- -  

. .  
 / /  

Set 

SyncDI 

- 

DI1, DI2

  
  

 (DI). 
DI    

 
   

 

***) 

TZone -12.00 ... 
+14.00 *) 

UTC     
SNTP . 

.:   
.   
     

5:45    
5.75 

Set 

DST  
 

    
SNTP 

Set 



3.7 3

 . .  
. 

SySrc
.. 

DI 
SNTP 
SpaBus 
ModBus 
Profibus
DP 
IEC-103 
IEC-101 
DNP3 
IRIG-
B003 

  
 

   
200  

  
  
  
  
  
  
  
  

IRIG   B003 
****)

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

  
 

  
 

. 
(Dev) 

32767    
  
   
 

 
SyOS 10000.

000 
  

  
  

   
. 

Set 

AAIntv 10000    
   1  

 

Set**

)

AvDrft .
. 

  
   

Set 
**)

FilDev 125    
 

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

       
. 

**)        
 . 

***)    DI     , 
     . 

****)       IRIG-B  
   ( .  12    

) 
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 (DI) 
     

   ,    
 .    

  SSyncDI.     
  ,    
 .    

       50 . 
      

   . 

       
,       

SyOS.       
     . 

    
      

.     
     

. 

     , 
   .   

      
 1.5 ,     

  .  

       
        

.      
   . 

     
  .    

    . 

/
      

    ,  
      . 

    . 



3.8 3

3.8.
      

  ,  \  
(I/O)    .   10 

. 

  .  .
Runh 0 ... 876000     

,   
.:  "Runh" 
  

   
VAMPSET. 

(Set) 

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 

. … 
(Stopped at) 

    
 

. … 
(Stopped at) 

    
 

Set =   (  ). 
(Set) =  ,     

. 



3 3.9

3.9.
 VAMP    , 

      
        

,       
 .     

.      
 ,      

 ,       
   (  .   

).      
 ,     

. 

 3.9-1.      
. 

     
   .  

      
.      

, ,     
 . 

     
     
    . 

     
 ,    

.      
. 



3.9 3

   
 

(TimerN) - 
0 
1 

  
  

   
   

 (On) : :     
 (Off) : :     

     
 12  : 

-     .  
, . .,   0. 

  
(Daily); 

    
   . 

 
(Monday); 

    
 . 

 
(Tuesday); 

    
 . 

  
(Wednesday ); 

    
 . 

  
(Thursday); 

    
 .  

  
(Friday); 

    
 . 

  
(Saturday); 

    
 . 

  
(Sunday); 

    
 . 

MTWTF     
     

  
MTWTFS     

   . 

 
(Mode) 

SatSun     
   . 



3 3.10

3.10.

      , 
        

    . 
       

      
.     

      
.      

      . 
        

    .   
      

    –  
  (clearing delay).    

      
: I>, I>>, I>>>, IDir>, IDir>>, IDir>>>  IDir>>>>. 

 . .  .
IFltLas xImode    

, 
  

(Set) 

  
AlrL1 
AlrL2 
AlrL3 0 

1 

 (= )  
 . 

0=    
 ClrDly 

1=  
OCs 

0 
1 

  . 
. 

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

LxAlarm

  
 

' '   
  AlrL1...3 

  
  

Set 

LxAlarmOff  

  
 

' '   
  AlrL1...3 

  
  

Set 



3.10 3

 . .  .
OCAlarm 

  
 

' '    
  . 

  
  
  

Set 

OCAlarmOff

  
 

' '   
   
.   
  
  

Set 

IncFltEvnt 

  
 

 . 
   

    
   

.  
 *) 

.  
  

**) 

Set 

ClrDly 0 ... 65535   
  

 AlrL1, Alr2, AlrL3 
 OCs 

Set 

   
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 
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 . .  .
OCTripOff 

  
 

' '   
  .  

  
  

Set 

IncFltEvnt 

  
 

 . 
      

  
.  

 *) 

.  
  

  **) 

Set 

ClrDly 0 ... 65535   
 .  

FltL1, Flt2, FltL3  OCt 

Set 

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

    ,    
    .   

 Spabus,   Spabus      
  / .  

**)   SPA-bus ,     
SPA-bus       

  . 

  3.10-1    . 

  ,     
3.10-1          

   L1.     
         

   L1-L2.     
 “1”     .  



3.11  3 

    
  . 

      
      VAMPSET  -  

  2 (protection stage status 2). 

3.11.
      ,  

     
  .   

 ,    
     

.     ,  
     

 -    . 
     

 ,    
   (    

 ). 
 ,    

.    ,   
   IF,     IF 

    .  ,   
IF   ,     

   . 

3.11.1.
     

       
      . 

    ,  
   IF     . 

       
   .   

       
 . 

     
,      
 .   (SSelfdiag Alarm)   
 (E56).      , 



3 3.11

  (E57).   
      . 

  16-   ,   
    .   

        
.  

    
0 (LSB) T1 

1 T2
2 T3 
3 T4

SelfDiag1 

4 A1

   

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   
 

1 ComBuff BUS:   
SelfDiag4 

2 OrderCode    

      
         

 VAMPSET. 



4.1 4

4.
       

 .  -    
    .  

       
 .    

(P),  (Q),   (S)   
 (E+, Eq+, E-, Eq-)     

  ,     
1LL (  )  1LN (  ). 

      
  ,    

     ,  
       

 . 

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time (s)

C
u

rr
en

t
(P

U
)

-10

-5

0

5

10

rms

IL2

f1

f2

Load = 0%

InrushCurrentLoad0
R

el
a

ti
v

e
2

n
d

h
a

rm
o

n
ic

f2
/f

1
(%

)

0

50

100

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 . 

 U
     

  “   
”. , U     

 U0    “U0”.  



4 4.2

  0 – 160  
  0.5 %  0.3  

   45  -65 . 

 I0
  0 – 10 xIn 

 I  1.5 xIn 0.3 %   0.2 %  In 
I > 1.5 xIn 3 %   

   45  -65 . 
  In  5A, 1 A  0.2 A.     

 ( ) . 

  16   – 75  
  10  
      

.  

 I, U > 0.1 PU 2 % . 
     

   45  -65 . 

4.2.

     
  .    

     
 ( .  0). 

2
15

2
2

2
1 ... fffrms IIII

     
  .    

     
 ( .  0). 

2
15

2
2

2
1 ... fffrms UUUU



4.3
 (THD) 

4

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% 



4 4.4

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 



4.5 4

4.5.

      
     

       . 
  .  .  
   . 
 .  

.  
 

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

 ,   
 

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

   , 
  

PFda   -   

  "ClrMax"     . 

 
 

 
. 

ClrMax - 
 

  .  .  S 



4 4.6
 31  12 

4.6.
 31  12 

      
 31   12    

  .  
     31 . 

     
. 

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

           
   “  ” ("Timebase"). 

 .  .
 

 
(Timebase) 20  

200  
1  

1 

 

   
 . 

 .  .   1  
*)

 .  .   200  
 .  .   1  
 .  .   1 . 
 .  .   

  ( .  4.4) 

S 

ResetDays   31 S
ResetMon   12 S

*)          
  20 . 



4.7  4 

4.7.
      

 ,   
     

       
.    “  

 ” ("Voltage measurement mode") 
       

.   
 : 

"U0" 
     

.    
   .   

, ,     
  .  ( . 
 4.7-1     8.10.2-1).   

"1LL" 
    . 

       
   .  
       

 ( .   4.7-2     
8.10.2-2). 
"1LN" 

    .  
   .  

     
  ,    

.       
   ( .   4.7-3   

   8.10.2-3). 



4 4.7

Uo

L1

"Uo"

VAMP 52L2 L3

10

11

 4.7-1 VAMP 52      
    “U0”. 

1Line

"1LL"

VAMP 52L1 L2 L3

10

11

 4.7-2 VAMP 52     
   “1LL”. 

1Phase

"1LN"

VAMP 52L1 L2 L3

10

11

 4.7-3 VAMP      
  “1LN”. 



4.8 4

4.8.
!  1LL 
( , . 8.10.2-2)  1LN 
( , .  8.10.2-3).  

    VAMP 52    
 .    VAMP 

52        

 (1LL )
     U12 ,  U23

  ,   
.  

 
1223

2

1201

UaU

a

323112 ** LL IUIUS
, 

12U =   , 
   

   L1  L2. 

1*LI =     
  L1,  . 

23U =   , 
   

   L2  L3. 
3*LI =     

  L3,  . 

S
P

SimagQ
SrealP

cos

)(
)(

 (1LN )
     : 

cos111 LLL IUP  
     : 

sin111 LLL IUQ  
, 



4 4.8

UL1 =    L1 
IL1 =    L1 

=   UL1  IL1 

 ,     
   : 

S
P

QPS

QQ
PP

L

L

cos

3
3

22

1

1



4.9  4 

4.9.
  4.9-1      

  ,  cos     
 PF.   4.9-2   

,    PQ-power. 

I

VREF

+ind
Forward inductive power
current is lagging

cos = +
PF = +

�

+cap
Forward capacitive power
current is leading

cos = +

PF =

�

�

�

� �

ind
Reverse inductive power
current is leading

cos =
PF = +

�

� �

�

cap
Reverse capacitive power
current is lagging

cos =

PF =

0°

+90°

UI_Quadrants

 4.9-1    /  

S

P

Q

+ind
Forward inductive power
current is lagging

cos = +
PF = +

�

+cap
Forward capacitive power
current is leading

cos = +

PF =

�

�

�

� �

ind
Reverse inductive power
current is leading

cos =
PF = +

�

� �

�

cap
Reverse capacitive power
current is lagging

cos =

PF =

0°

+90°

PQ_Quadrants

 4.9-2    

 4.9-1 
 
 

, 
 

 
 

cos  -  
 

+ .  + +
+ .  + - 
- .  - +
- .   - - 
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4.10.
  ,      

      
   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 

4.11. ,

      
      
.     

   –    
 .       

  . 
     

,          
       

. 
     
  . 



4.11 , 4

4.11.1.
.! , 5 A, 

,

. .  9.1.1. 

  

   
  

SEC

PRI
SECPRI CT

CTII

  
 

PRI

SEC
PRISEC CT

CT
II

      I01 
   CTPRI  CTSEC.  

     ,  
 I0Calc     

     CTPRI     CTSEC. 
 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       

  .  
       

 ArcI> 
1 pu = 1xCTSEC     
1 pu = 1xCTPRI   . 



4 4.11 ,

 
   

  
  ArcI> 

  
 -  

(3I0)      
   

ArcI>  

  
. 

MOTSEC

PRISEC
PU ICT

CTI
I

SEC

SEC
PU CT

I
I

.  
 

PRI

MOT
SECPUSEC CT

I
CTII SECPUSEC CTII

 1:      
    ArcI>. 

 = 750/5 
Imode = 525 A 

,     7 A. 
     

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

 = 750/5 
,      7 A. 

     
IPU = 7/5 = 1.4 pu = 140 %  

 3:      
      ArcI>. 

 = 750/5 
Imode = 525 A  

  2x Imode = 2 pu = 200 %. 
   

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

 = 750/5 
  2 pu = 200 %. 

   
ISEC = 2x5 = 10 A  

 5:        
 . 

 I01. 
0 = 50/1 
,     30 . 

     
IPU = 0.03/1 = 0.03 pu = 3 %  



4.11 , 4

 6:       
 . 

 I01. 
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 is 

ISEC = 0.1x5 = 0.5 A 



4 4.11 ,

4.11.2.
/

   
   

= "1LL" 
   

= "1LN " 

  
 

SEC

PRI
SECPRI VT

VTUU
SEC

PRI
SECPRI VT

VTUU 3

  
 

PRI

SEC
PRISEC VT

VT
UU

PRI

SECPRI
SEC VT

VTUU
3

 1:   .   
 "1LL". 

 = 12000/110 
      100 . 

   UPRI = 100x12000/110 = 10909  
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(   ) 

1) 3) 

OutBuf   x   
 Profibus. 

(   ) 

2) 3) 

 
(Addr) 

1  247    
   

Profibus . 

Set 

 
(Conv) 

VE 

  
   

   "VE" 
 

4) 

Set =   (  ) 
Clr =    0 
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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) 
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6.2.5.  60870-5-103 
   60870-5-103 "    

   " 
    

  (   ). 
      
     ( )  

.     ,  
 "    

".      
 : 

  
  

   
 .. 

      
     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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   .  

       
 

      60870-5-103  
 Vamp   “  103 Interoperability List”. 

  .  .
 

(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    
  -

103.  + 
  

. 
TagPos   

 
Chn  
ChnPos   

  
Faults   
GridFlts    

 
Grid   ,  

 
   

    . 

Set 

Set =   (  ) 
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6.2.6. DNP 3.0 
  ,   DNP 

3.0. 
    DNP 3.0: 

  
   

  
  

  
 

      
 DNP 3.0 Device Profile. 

 DNP 3.0    .  
  RS-485,     RS-

232   . 

  .  . 
/

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 
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  .  . 
DBISup  (  

) 
 

  
 

Set 

SyncMode 0  65535    
 . 

0 =   

Set 

Set =   (  ) 

6.2.7.  60870-5-101 
  60870-5-101    
   60870-5.   Vamp, 

   60870-5-101    
.  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    
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  .  .
TTFormat   

 
, 

  
 :  3-

.  
  7- . 

  

Set 

MeasFormat 
. 

. 

, 
  

 :   
  

  
. 

Set 

DbandEna  
 

  
  

  

Set 

DbandCy 100 - 10000     
 

Set 

Set =   (  ) 

6.2.8. /  (Modbus RTU 
)

 Modbus /     
  ,   . ( . 

 8.7.1    ). 

6.2.9.  61850 
  61850     

 Ethernet.  
  61850      

/       ,  
   /   GOOSE   

.  
  61850 . 

   :  
     
 

    
  

   , 
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    GOOSE: 
     GOOSE, 
     GOOSE, 

 GOOSE     
 

      
   “IEC 61850 conformance 

statement.pdf”, “IEC 61850 Protocol data.pdf” “Configuration 
of IEC 61850 interface.pdf”   . 

 61850 
  .  .

 0 - 64000   IP   Set 
 

 
 

 /     
  ' 
,  

  
  

  
,   

  
,  

  
. 

Set 

.   
   

ACSE  
    

  61850-8-1 
AP ID nnn.nnn.nn

n.nnn 
 ACSE AP  Set 

AE 
 

0 – 64000 ACSE AE 

P 

 

0 – 
4200000000 

 
 

S Selector 0 – 64000 . 
T Selector 0 – 64000 . 
IED   

.  
   

 . 
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6.2.10. EtherNet/IP
  ,   EtherNet/IP 

   CIP (   
).  EtherNet/IP    

  Ethernet.   
   /    , 

  /      
    (  

).  
  EtherNet/IP: 

  : 2   
(      ), 2 

  (      
  )  4   

    
    (  

   )   
 128    EDS ,   

    EDS 
:      ,  

  EtherNet/IP ( .  
   )    

    EDS .  
   : UCMM (  

 / ),   3 (  
 / )     1 (  

IO    ) 

 EtherNet/IP   VAMP    
     . 
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 EtherNet/IP: 
   

IP IP    
   

 
 IP 

   IP 
    IO 

 
 

 TTL 
1-100   IO 

   
   

 
ID 

1-65535    
 

 
 

0-65535    

  1-65535  . 
   

 
 

 
1-127   of the 

item the Identity Object 
represents 

. 
 

1-255   
of the item the Identity Object 
represents 

 
 

0-4294967295    

  32     
 

 
 

 

1-1278     
    

 
 

Run/Idle 
 ( ) 

/     
 Run/Idle    

IO  

 
 

 

1-1278     
   

 
 

Run/Idle 
 ( ) 

/     
  Run/Idle 

  IO  
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 8.1-1     VAMP 50, VAMP 51  
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No   
1 IL1(S1)   L1 (S1) 
2 IL1(S1)   L1 (S1) 
3 IL2(S1)   L2 (S1) 
4 IL2(S1)   L2 (S1) 
5 IL3(S1)   L3 (S1) 
6 IL3(S1)   L3 (S1) 
7 Io1    Io1 1 A  5 A (S1) 
8 Io1/5A    Io1 5A (S2) 
9 Io1/1A    Io1 1A (S2) 
10 Uo/U12/UL1 .  4.7(  VAMP52) 
11 Uo/U12/UL1 .  4.7 (  VAMP52) 

1

2

3

4

5

6

7

8

9
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 X2 

No   
1 Uaux  
2 Uaux  

1

2

 X3 
No   
20 IF NO   ,   

 
19 IF NC   ,   

 
18 IF COM   ,   
17 T1   1 
16 T1   1 
15 T2   2 
14 T2   2 
13 T3   3 
12 T3   3 
11 T4   4 
10 T4   4 
9 A1 NC   1,    
8 A1 NO   1,    
7 A1 COM   1,   
6 DI2 +   2 + 
5 DI2 -   2 - 
4 DI1 +   1 + 
3 DI1 -   1 - 
2 mA out -  – ( ) 
1 mA out +  – ( ) 

19

18

17

16

15

14

13

12

11
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9

8

7
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5

4

3

2

1

20

8.2.
   Uaux (40…265    
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   X2: 1-2.  

8.3.
 5 , 

. 
 T1 – T4 (  X3: 10-17) 

 A1 (  X3: 7-9) 
 IF (  X3: 18-

20)
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7 =  
9 = +12

RS-232 + 
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Ethernet Ethernet RJ-45 1=  +
2=  - 
4=  
5=  
6=   
7=  
8=  
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) 

3-

 

1= - 
2= + 
3=  

: IRIG-B TTL 2-
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2=  

: RTD 
.  

 . 
 

RS-485 + 
 

 : Ethernet Ethernet RJ-45 1=  +
2=  - 
4=  
5=  
6=   
7=  
8=  
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.
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X6:5 L1+

X6:6 L1-

X6:7 L2+

X6:8 L2-

 8.9-1      . 
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9.1 9

9.

9.1.
9.1.1.

    In  5 A (      
   1 – 10 A) 

-   0…250 A
-   20 A  ( ) 

100 A (   10 )  
500 A (  1 ) 

- < 0.2  
   

  I0  
5 A / 1 A (  1 A / 0.2 A) 

-    0…50 A / 10 A 
-   4 x I0  ( ) 

20 x I0 (  10 )  
100 x I0 (  1 ) 

- < 0.2  
  Un    (  

VAMP 52) 
100  ((    

     50 – 120 ) 
-    0 - 175  
-   

 
250  

- < 0.5  
  fn 45 - 65  

-    16 - 75  
 :   : 

9.1.2.
 A ( )  B ( ) 

  Uaux 40 – 265  . 
/  
110/120/220/240  

 
48/60/110/125/220  

 

 18…36   
24   

< 7  ( . ) 
< 15  (   ) 

.     
 

< 50  (110  . ) 

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



9 9.1

9.1.3.

 2
       

     
: 

A: 24  .  
B: 110  .  / .  
C: 220  .  / .  

   2  
 :   : 

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

9.1.4.
 4   (  T1, T2, T3, T4) 

   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.
 : 2   (  A1  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.
 1    

 USB
   2 400 - 38 400 /  



9.1 9

9.1.7.
 ( )

 1      
 RS 232

RS 485 
  

  
Ethernet 10 Base-T 

  ModBus, RTU  
ModBus‚ RTU  
SpaBus,  

 60870-5-103 
ProfiBus DP (  ) 
ModBus TCP

 60870-5-101 
DNP 3.0
IEC 61850

9.1.8.  ( )
  2

  VA 1 DA
 12  .  
 ,  > 11.9  

  1.3…31  ( .!!    
,     
) 

  1 (  ) 
       

     
: 

A: 24  .  
B: 110  .  / .  
C: 220  .  / .  

  1 (  ) 
 +48  .  

.!         
   .

9.1.9.
( )

      1 
.   1 - 20 ,  1  

.   0 - 19 ,  1  
  0 – 20.50 ,  25   

10  
  < 25  

  1 
  RL < 600  



9 9.2

9.2.

9.2.1.
 EN 61000-6-4 /  60255-26 

-      EN 55011 /  60255-25 
0.15 - 30  

-    EN 55011 /  60255-25 
30 - 1 000  

 EN 61000-6-2 /  60255-26 
-   (ESD)  EN 61000-4-2  IV /  60255-22-2  

8    
15    

-    (EFT) EN 61000-4-4  IV /  60255-22-4, 
 A 

4 , 5/50 , 2.5/5 , +/- 
-  EN 61000-4-5  IV /  60255-22-5 

4 kV, 1.2/50 ,  . 
2 kV, 1.2/50 ,  . 

-    EN 61000-4-6  III /  60255-22-6 
0.15 - 80 , 10  

-    EN 61000-4-3  III /  60255-22-3 
80 - 1000 , 10 /  

9.2.2.
   

    (IEC 
60255-5) 

2 , 50 , 1  

  (IEC 60255-5) 5  1.2/50 , 0.5  

9.2.3.
  60255-21-1,  I 

   60255-21-2,  I 

9.2.4.
  -25  +55 C 

   
 

-40   +70 C 

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

9.2.5.
  (IEC 60529) IP54  
  (  x  x ) 130 x 170 x 210  

1    
  2.0  

 RAL 7032 ( ) / RAL 7035 (  
) 



9.3 9

9.2.6.
  (  x  x ) 320 x 215 x 175  

 ( ,   ) 3.0  

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), , IEEE, Ri, . 
-   EI, VI, NI, LTI, MI…    *) 
-   k  0.05 - 20.0   

0.50  20.0  RXIDG, IEEE  IEEE2 
   60  
 <95  

 0.97
:

- ±2%     5  
. 

-    
   

±1%  ±30  

-     
  IDMT 

±5%     ±30  (I< 50 x 
Imode) 

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

    MI=   
**)   ,  . .    ,   

       . 

 I>>, I>>> and 
I>>>> (50/51) 

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

  :
0.04**) – 300.00  (  0.01 ) -    

  
   60  

  <95  
 0.97

:
- ±3%     5  

  
-  ±1%  ±25  

**)   ,  . .    ,   
       . 



9 9.3

(48)
 : 

-     
-     

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

  :
-    1.0 – 300.0  (  0.1) 

  : 
- 1 .  
-     

 
1.0 – 200.0  (  0.1) 

-     
     

-      
    

500  

200  

-    0.10 x IMOT 
-     0.20 x IMOT 
-     

 
1.20 x IMOT 

   60  
 <95  

 0.95
:

-  

-    .  
 

-     
 IDMT 

±3%  .   5  
  

±1%  ±30  

±5%     ±30  *) 

*)   ,  . .    ,   
       .  

!
.

 T> (49) 
 : 0.5 – 1.20 xImot (  0.01) 
  : 60 – 99 % (  1%) 

  Tau: 2 – 60  (  1) 
  : 1.0 – 5.0 xTau (  0.1) 

.   +40 C 70 – 120 %Imot (  1) 

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

0.95 

:
-  ±5%   ±1  



9.3 9

 I2> (46) 
 : 2 – 70% (  1%) 

  :
-    1.0 – 600.0  (  0.1) 

  
: 

- 1 .  
-   

Inv 
1 – 50  (  1) 
1 000  

   200  
 <450  

 0.95
: 

-  

-   

±1%  
±5%  ±200  

        250 .   

 I2>> (47) 
: 80 % ( ) 

 <120  
 <105  

!  2 
.

0.2 x IMOT

 I< (37) 
  : 20 – 70 %IMODE (  1%) 

  :
-    0.3 – 300.0   (  0.1 ) 

 : 15 % ( ) 
   300  
 <450  

 1.05
:

-  ±2%     ±0.5%  
  

-  ±1%  ±150  

! ,
.

 I2> (46) 

:
-   I2/ I1> 2 – 70 % 

  :
-    1.0 – 600.0  (  0.1 ) 

   300  
 <450  

 0.95
:

- ±1%
-  ±5%  ±200  



9 9.3

 I0> (50N/51N) 
 I0 (  X6- 7 & 8  X6- 7 & 9) 

I0Calc ( = IL1+IL2+IL3) 
  I0> 0.005 … 8.00  I0  I02

0.1 … 20.0  I0Calc 
  : DT

-     0.08**) – 300.00  (  0.02 ) 
   

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

   60  
 <95  

 0.95
:

- 2%     ±0.3%  
  

-    
  

±1%  ±30  

-    
  IDMT. 

±5%      ±30  (I0 < 5 x I0n)

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

    MI=   
**)   ,  . .    ,   

       . 

 I0>>, I0>>>  I0>>>>
(50N/51N)

 I0 (  X6- 7 & 8  X6- 7 & 9) 
I0Calc ( = IL1+IL2+IL3) 

  I0>> 0.01 … 8.00  I0  I02 

0.1 … 20.0  I0Calc 
  :

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

 0.95
:

- ±2%     ±0.3% 
   

-  ±1%  ±30  
**)   ,  . .    ,   

       . 
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 I0T> (67NT)*** 
    I0    I01   X1-7&8 

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  *) 

*)         
    . 

***)     1Line (  )  1  (  
).       VAMP 52. 

I0 >, I0 >> (67N) 
!  U0.  

  0.01 – 20.00 x I0n (  8.00   
  I0Calc ) 

  1 – 20 %U0n 
 I0 (  X6- 7 & 8  X6- 7 & 9) 

I0Calc ( = IL1+IL2+IL3) 
 / / -  

    -180    + 179  
  ±88  

  :
-    0.10**) – 300.00  (  0.02 ) 

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

    60  
 <95  

 0.95
Reset ratio (angle) 2  

:
-  U0&I0 ( .  In= 1 .. 
5A) 

±3%     ±0.3% 
  

- U0&I0 (  ,  
.  I0n= 1 .. 10A) 

±5%     ±2% 
  ( .  

<65 ) 
-  U0&I0 (I0Calc) ±3%     ±0.5% 

  
- ±2  U> 1V  I0 > 5%  I0N 

 ±10   
-    

  
±1%  ±30  

-     
  IDMT 

±5%     ±30  **) 
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*) EI =  EI =  , NI =  , VI = 
 , LTI =    MI=  

  
**)   ,  . .    ,   

       . 
   U0  

9.3.2.
 N> (66) 

: 
-     
- .     

1 – 20 
0.0 – 100 . (  0.1 ) 

9.3.3.

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

50 - 160 %Un (U>>, U>>>) 
  :

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

  0.06 - 300.00  (  0.02) (U>) 
 0.1 - 20.0% (  0.1%) (U>) 

    60  
 <95  

 0.97 (    ) 
:

- ±3%    
-  ±1%  ±30  

**)   ,  . .    ,   
       . 

***)     1Line (  )  1  (  
).       VAMP 52. 

 U<, U<<  U<<< (27) *** 
  : 20 - 120 %Un  

  :
-  0.08**) - 300.00  (  0.02) (U<) 

0.06**) - 300.00  (  0.02) (U<<, U<<<) 
    0.06 - 300.00  (  0.02) (U<) 

 0.1 - 20.0% (   0.1%) (U<) 
   . 

 
0 - 80 %Un 

    60  
    <95  

 1.03 (    ) 
:

- ±3%    
- ±3%      ±0.5 V 
-  ±1%  ±30  

**)   ,  . .    ,   
       . 

***)     1Line (  )  1  (  
).       VAMP 52. 
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 U0>  U0>> (59N) 
!  U0.

   
  

 

1 – 60 %U0n 

  :
-   0.3 – 300.0  (  0.1 ) 

    300  
    <450  

 0.97
:

- ±2%     ±0.3% 
  

-  ±1%  ±150  

9.3.4.
2.  (51F2)

:
-     
2.

10 – 100 % 

-   0.05 – 300.00  (  0.01 ) 

- ±1%-

9.3.5.

(50BF)
   T1, T2, T3  T4 

  :
-    0.1** – 10.0  (  0.1 ) 

-  ±100  
**)   ,  . .     ,   

       . 
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9.3.6.  ( )
   ArcI>  ArcI0>   

  .     
     

   . 
 ArcI> (50ARC), 

  0.5 - 10.0 x In 
   S1, S2, S1/S2, BI, S1/BI, S2/BI, S1/S2/BI 

-   (  ) 12  
-   (4xIset + ) 12  
-   (BIN) <7  
-   BO <3  

 <95  
    (  

) 
<120  

  (BO) <85  
 0.90

:
- 10%    
- ±5  
-      

 
±10  

ArcIo ArcI0> (50NARC), 
  0.5 - 10.0 x In 

   S1, S2, S1/S2, BI, S1/BI, S2/BI, S1/S2/BI 
-   (  ) 12  
-   (4xIset + ) 12  
-   (BIN) <7  
-   BO <3  

 <95  
     

 
<120  

  (BO) <85  
 0.90

:
- 10%    
- ±5  
-      

 
±10  
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9.4.
9.4.1.  (DR) 

      . 
          

   . 
 (DR) 

 : Saturated /  
 : 

-   
-   

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

  (  ) 0.1  – 12 000  
(    . ) 

   0 – 100% 
   0 – 12 

9.4.2.
 (68) 

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

**)   ,  . .     ,   
       . 

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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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.   
I0n    I0  
Imot     
In      . 
IEC   . 

   . 
IEEE      
IEC-101   ,  

 IEC 60870-5-101 
IEC-103   ,  

 IEC 60870-5-103 
LAN  . Ethernet    

  . 
Latching         

,        
  .   

   . 
NTP      LAN  WWW 
P  . t = [ ] 
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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      


