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 A20  B30  
C30  ANSI
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 /
 

 /
 

 

87T PDIF   - 1/A13  - 1/A13 1  - 

87T PDIF   -   -  - 1/A13 1  - 

87 PDIF    - 3/A02 3  -  6  - 

87G PDIF  1  - 2  - 2  - 

87N PDIF   -   -   -  1/A01 1  -  

 

21 PDIS  3  - 3  - 3  - 

21 RDIR  1  -  1  - 1  -  

78 PPAM   - 1/B21  - 1/B21  - 1/B21 

40 PDIS  1  - 2  -  2  - 

 

50 PIOC  1  - 2  -  2  - 

51/67 PTOC  4  -  4  -  4  -  

50N PIOC  1  - 2  -  2  - 
51N/6
1N PTOC  1  - 5  -  5  - 

67N PSDE   - 1/C16  - 1/C16  - 1/C16 

49 2 PTTR  1  - 2  -  3  - 

50BF RBRF  2  - 4  -  4  - 

52PD RPLD  2  - 2  -  2  - 

32U PDUP  2  - 4  -  4  - 

32O PDOP  2  - 4  -  4  - 

 

27 PTUV  2  - 2  -  2  - 

59 PTOV  2  - 2  -  2  - 

59N PTOV  3  - 3  -  3  - 

24 PVPH  1  - 1  -  2  - 

60 PTOV  2  - 2  -  2  - 
59TH
D 100 PHIZ   -  1/D21 1  -  1  - 

 

81 PTUF  3  - 6  -  6  - 

81 PTOF  1  - 3  -  3  - 

81 PFRC  1  - 3  -  3  - 

 

 GAPC  12  - 12  -  12  - 
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 CT RDIF  4  - 5  -  5  - 

 PT RFUF  2  - 3  -  3  - 
 

25 RSYN  1  - 2  -  2  - 
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APC30   -   1/H09  -   1/H09  -   1/H09 

 

 PTRC  2  - 4  -  4  - 

 GGIO  12  - 12  -  12  - 
 

 MMXU    6/10/6   -    6/10/6   -    6/10/6   -  

 GGIO  5  - 5  -  5  - 

 RDRE  1  - 1  - 1  - 

 IEC 61850 I/O  16  - 16  - 16  - 
 

 GGIO  16  - 16  - 16  - 

 MMTR  6  - 6  - 6  - 
 

 IEC 67850-8-1*) 1  - 1  - 1  - 

 LON*) 1  - 1  - 1  - 

 SPA *) 1  - 1  - 1  - 

 IEC 60870-5-103*) 1  - 1  - 1  - 

 DNP3.0 TCP/IP EIA-485         

 *)  

 

  6  - 6  - 6  - 
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 A B C D E F 

6U,1/2X19” 265.9 223.7 201.1 242.1 252.9 205.7 

6U,3/4X19” 265.9 336.0 201.1 242.1 252.9 318.0 

6U,1/1X19” 265.9 448.1 201.1 242.1 252.9 430.3 
(mm) 

 
  

IP40  
 
• 19   
 

 

6 1/2×19  
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1 1 1/2×19  
                                

  
PSM X11 
BIM BOM SOM
IOM 

X31 X32 X51
X52 

BIM BOM SOM
IOM GSM 

X51 X52 

SLM X301: A, B, C, D 
IRIG-B 1  X302 
LDCM X303 
OEM X311: A, B, C, D 
RS485  LDCM 2 3  X312 
LDCM 2  X313 
TRM X401 
1  IRIG-B P30 2  
2  LDCM P31 2 P31 3 
3  RS485 P31 2  

 
IRIG-B RS485 2

LDCM  
 

2 2 1/1×19  
 

  
PSM X11 
BIM BOM SOM
IOM MIM 

X31 X32 X131
X132 

BIM BOM SOM
IOM MIM  GSM 

X131 X132 

SLM X301: A, B, C, D 
IRIG-B LDCM 1
2  

X302 

LDCM 2  X303 
OEM X311: A, B, C, D 
RS485 LDCM 2
3  

X312 

LDCM 2  X313 
LDCM 2  X322 
LDCM 2  X323 
TRM1 X401 
TRM2 X411 
1  IRIG-B P30 2  
2  LDCM P31 2 P31 3

P32 2 P32 3 P30 2 P30 3 
3  RS485 P31 2  

 
IRIG-B RS485
4 LDCM  
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 8
TRM  

 8 CT/PT  

/

(50/60Hz) 

AI01 AI02 AI03 AI04 AI05 AI06 AI07 AI08 AI09 AI10 AI11 AI12 

12I, 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 

12I, 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 

9I/3U, 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 110-
220V 

110-
220V 

110-
220V 

9I/3U, 5A 5A 5A 5A 5A 5A 5A 5A 5A 5A 110-
220V 

110-
220V 

110-
220V 

5I, 1A/4I, 
5A/3U 

1A 1A 1A 1A 1A 5A 5A 5A 5A 110-
220V 

110-
220V 

110-
220V 

7I/5U,1A 1A 1A 1A 1A 1A 1A 1A 110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

7I/5U,5A 5A 5A 5A 5A 5A 5A 5A 110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

6I/6U, 1A 1A 1A 1A 1A 1A 1A 110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

6I/6U, 5A 5A 5A 5A 5A 5A 5A 110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

5I+1I+6U 5A 5A 5A 5A 5A 5A 110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

110-
220V 

6I, 1A 1A 1A 1A 1A 1A 1A - - - - - - 

6I, 5A 5A 5A 5A 5A 5A 5A - - - - - - 

 

24/30V  

48/60V  

110/125V  

220/250V  

 

 

 

 

 
 

 

 

 9 (BIM) XA
X31 X41   XB

X32 X42  

 10 (MIM) 
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 11 OEM, LDCM, SLM HMI  

 11  

1 SPA/IEC61850-5-103 ST HFBR  

2 LON ST HFBR  

3 RS485  

4 IRIG-B BNC  

5 PPS IRIG-B ST  

6 IEC61850 ST  

7 C37.94 ST  

8 RJ45  

9 15 D-sub  

10  15 (MIM) 

 

 

 

 

 

 
                  13 GPS GSM  

 

 12 PSM  

 

 

 

 
 

 

 

 

 

GPS  
SMA  

 

GPS  
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14 (BOM) XA X31 X41  XB
X32 X42  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 (SOM)
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16 (IOM) XA X31 X41 XB
X32 X42  

 

 

 
 

 

24/30V  

48/60V  

110/125V  

220/250V  
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3 TRM-  

   
 

 
 

 
 

Ir = 1 5A 
(0 – 100) x Ir 
4 x Ir  
100 x Ir  1  *) 
<150mVA(Ir=5A) 
<20mVA(Ir=1A) 

(0.2 – 40) x Ir 

  
 
 

 
 

Ur = 110V 
(0 – 340) V 
420V   
450V  10  

 110V < 0.1VA 

0.5 – 288V 
 

 Fr = 50/60 Hz + 5% 
* COMBITEST 350A 1  
 
4 MIM - mA  

   
 

 
+5, +10, +20mA 
0-5,0-10,0-20,4-20mA 

- 

 Rin=194 Ohm - 
 
mA  
mA  

 
�4W  
�0.1W 

- 

 
5 OEM-  

  
 1 2  

 IEEE 802.3u 100BASE-FX 

 62.5/125 �m  
 1300nm 

 ST  
 100MB  

 

 
6 PSM –  

   
, EL( ) EL=(24-60)V 

EL=(90-250)V 
EL+20% 
EL +20% 

 50W - 

 <5A 0.1s - 
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7 BIM –  

   
 16 - 

, RL 
 
 
 
 

RL24(24/40)V 
RL48(48/60)V 
RL110(110/125)V 
RL220(220/250)V 

RL+20% 
RL+20% 
RL+20% 
RL+20% 

 
RL24 = (24/40)V 
RL48 = (48/60)V 
RL110 = (110/125)V 
RL220 = (220/250)V 

 
.0.05W/  
.0.1W/  
.0.2W/  
.0.4W/  

 
 
 
- 

 10  - 

  1-40Hz 
  1-30Hz 

 
8 BIM –  

   
 16 - 

, RL 
 
 
 
 

RL24(24/40)V 
RL48(48/60)V 
RL110(110/125)V 
RL220(220/250)V 

RL+20% 
RL+20% 
RL+20% 
RL+20% 

 
RL24 = (24/40)V 
RL48 = (48/60)V 
RL110 = (110/125)V 
RL220 = (220/250)V 

 
.0.05W/  
.0.1W/  
.0.2W/  
.0.4W/  

 
 
 
- 

 10  - 

 40  - 

  1-40Hz 
  1-30Hz 

 
9 IOM – /  

   
 8 - 

, RL 
 
 
 
 

RL24(24/40)V 
RL48(48/60)V 
RL110(110/125)V 
RL220(220/250)V 

RL+20% 
RL+20% 
RL+20% 
RL+20% 

 
RL24 = (24/40)V 
RL48 = (48/60)V 
RL110 = (110/125)V 
RL220 = (220/250)V 

 
.0.05W/  
.0.1W/  
.0.2W/  
.0.4W/  

 
 
 
- 

 
10 IOM – / (  IEC 61810-2) 

  
(

) 
 10 2 

 250V AC DC 250V AC DC 
1  1000V rms 800V DC 

 
 

1                                

 
8A 
10A 

 
8A 
10A 
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  ( ) 

 L/R >10ms 
 

0.2 s 
1.0 s   

 
 
30A 
10A 

 
 
0.4A 
0.4A 

(AC) cos ø > 0.4 
 

250V/8.0A 250V/8.0A 

 (DC)  L/R < 40 ms 
 

48V/1A 
110V/0.4A 
125/0.35A 
220V/0.2A 
250V/0.15A 

48V/1A 
110V/0.4A 
125/0.35A 
220V/0.2A 
250V/0.15A 

 - 10 nF 

 

11 BOM – / (  IEC 61810-2) 
  

 24 
 250V AC DC 

1  1000V rms 
 

 
1                                

 
8A 
10A 

 L/R >10ms  
0.2 s 
1.0 s   

 
30A 
10A 

(AC) cos ø > 0.4  250V/8.0A 
 (DC)  L/R < 40 ms  48V/1A 

110V/0.4A 
125/0.35A 
220V/0.2A 
250V/0.15A 

 
 

12  
    

,  +20 ºC -10 ºC - +55 ºC 0.02%/ ºC 
 
 

10% - 90% 
0% - 95% 

10% - 90% - 

 -40 ºC - +70 ºC - - 

 
 13  

    
 

 
2% 

 
EL 12% 0.01%/% 

  
 EL +20% 0.01%/% 

 
                  
                 
                 0-50ms 

0-∝ s 
                  

 24 – 60V DC +20% 
90 –250V DC +20% 
 

 
 
 

 
 

 < 180 s 
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 14 (  IEC 60255-6) 
   

 fr+2.5Hz 50Hz 
fr+3.0Hz 60Hz 

+1.0%/Hz 

(20% ) 2 3 5  
 

+1.0% 
 
 

 
 

15  
   

1MHz  2.5kV IEC 60255 - 22 - 1 III  
100 KHz  2.5kV IEC 61000 -4 - 12 III  

 2.5kV  
4.0kV  

ANSI/IEEE C37.90.1 
 

 
 

 
 

 
 

15kV 
 

8kV 
 

8kV 

IEC 60255 - 22 - 2 IV  
 
 
 
IEC 61000 - 4 - 2 IV  

 
 

 
 

 
 

15kV 
 

8kV 
 

8kV 

ANSI/IEEE C37.90.1 

 
 

4kV IEC 60255 - 22 - 4 A  

 1-2kV, 1.2/50�s   IEC 60255 - 22 - 5 
 150-300V, 50Hz IEC 60255 - 22 - 7 A  
 1000A/m, 3s IEC 61000 - 4 - 8 V  

 20V/m 80 – 1000MHz IEC 60255 - 22 - 3 
 20V/m 80 – 2500MHz, 1.4-2.0 GHz EN61000-4-3 
 35V/m 26 – 1000MHz IEEE/ANSI C37.90.2 
 10V 0.15 – 80MHz IEC 60255- 22 - 6 

 30 – 1000MHz IEC 60255 - 25 
 0.15 – 30MHz IEC 60255 - 25 

 
 16  

   
 2.0kV 1  
 5kV 1.2/50 µs 0.5 J 

  500V DC > 100 M� 

IEC 60255 – 5 

 
 17  

   
 -25ºC Ad 16  IEC 60068-2-1 
 -40ºC Ad 16  IEC 60068-2-1 
 +70ºC Bd 16  IEC 60068-2-2 
,  +40ºC, 93%  Ca 4  IEC 60068-2-78 
,  +25 +55ºC, 93% 95%  Db

6 (1 =24 ) 
IEC 60068-2-30 

 
 18 CE  

  
 EN 50263 

 EN 50263 
 EN 50178 
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 19  
   
  I   IEC 60255 -21 - 1 

  I   IEC 60255 -21 - 2 
  I   IEC 60255 -21 - 3 
 

 
 20 PDIF 87G  

   
 > 95% - 

  1 50 pu I  +2.0%  
 0.05- 1.00 pu  I  +2.0% Ir 
 0.02- 0.2 pu  I  +1.0% Ir 

 25ms, 0-2 I  - 
 20ms, 2-0 I  - 

 12ms, 0-5 I  - 
 25ms, 5-0 I  - 

 15ms, 5-0 I   
 2ms,  0-5 I  - 

 

 21 PDIF 87T  
   

   +2.0% Ir, I<=Ir 
+2.0% I, I>Ir 

 > 95% - 
 100 - 5000 %  

I  
+2.0%  

 10 - 60 % I  +2.0% Ir 
2  5-100 % +2.0% Ir 
5  5- 100 % +5.0% Ir 

 Y-wye D-delta - 
W1 W2

W3
 

0-11 - 

 25ms, 0-2 I  - 
 20ms, 2-0 I  - 

 12ms, 0-5 I  - 
 25ms, 5-0 I  - 

 2ms,  0-5 I  - 
 

 22 PDIF 87N  
   

   +2.0% Ir, I<Ir 
+2.0% I, I>Ir 

 > 95% - 
 4 – 100 % I  +2.0% Ir 
 180 +60 - +90  +2.0  
 20ms, 0-10 I  - 
 25ms, 10-0 I  - 

2  5 - 100 % +2.0% Ir 
 

 23 PDIF 87  
   

 (5 – 900) V +1.0% Ur, U< Ur 
+1.0% U, U>Ur 

  > 95% - 
 U> 2/ �200W - 

 10ms, 0-10 U  - 
 90ms, 10-0 U  - 

 2ms, 0-10 U  - 
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 24 PDIS 21  

   
  - 

 (10 – 30)% I  - 
  (0.005 – 3000) �/  

 10º –90º  
,  (0.005–3000) �/  

 (0.005–3000) �/  
 10º –90º  

  (0.5 – 3000) �/  
N 0 –3 
 (-180º–180º) 

+2.0%  
 

 (0.1 – 1.1) x Ur 
 (0.5 – 30) x Ir 

0º  85º 

 CCVT 0.5 < 
SIR < 30 85º  < 

5% 

- 

  (0.000 – 60.000) s +0.5% +10ms 
  15ms  - 
  105% - 
  30 ms - 

 

 25 PPAM 78  
   

 (0.00 – 1000)% Z  +2.0% Ur/Ir 
 (72.00º– 90.00º) +5.0º 

 (0.0º– 180.0º) +5.0º 
 1–20  - 

 

 26 PDIS 40  
   

 (-1000.00 – 1000.00)% Z  +2.0% Ur/Ir 
 (0.00 – 3000.00)% Z  +2.0% Ur/Ir 

 (0.000 – 60.000) s +0.5% +10ms 
 

 
 27  (PIOC 50) 

   
  (1 – 2500)% I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 

 >95% - 
 25ms 0-2  I    - 
 25ms 2-0 I  - 

 10ms, 0-2 I  - 
 10ms, 0-10 I  - 
 35ms 10-0 I  - 

 2ms 0-10 I  - 
 < 5% � = 100ms  - 

 

 28  PTOC 51/67  
   

  (1 – 2500)% I  +1.0% Ir, I<Ir 
+1.0% I, I>Ir 

 >95% - 
  (1- 100)% I  +1.0% Ir 

RCA  (-70.0º – -50.0º)  +2.0º 
 (-40.0º – -70.0º)  +2.0º  
  (-75.0º – -90.0º) +2.0º  

2  5 - 100 % +2.0% Ir 
  (0.000 – 60.000) s +0.5% +10ms 
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  (0.000 – 60.000) s +0.5% +10ms 
, 82 83 19  82 83 

 25ms, 0-2 I  - 
 25ms, 2-0 I  - 

 10ms, 0-2 I  - 
 15ms - 

 
 29 (PIOC 50N) 

   
  (1 – 2500)% I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 

 >95% - 
 25ms, 0-2 I  - 
 25ms, 2-0 I  - 

 10ms, 0-2 I  - 
 10ms, 0-10 I  - 
 35ms, 10-0 I  - 

 2ms, 0-10 I  - 
 < 5% � = 100ms  - 

 

 30  PTOC 51N/67N  
   

  (1 – 2500)% I  +1.0% Ir, I<Ir 
+1.0% I, I>Ir 

 >95% - 
  (1 – 100)% I  +1.0% Ir 

  (0.000 – 60.000) s +0.5% +10ms 
, 82 83 19  82 83 

2  5 – 100 % +2.0% Ir 
  (-180º– +180º) +2.0º  
 (1 – 100)% U  +0.5% Ur 
 (1 – 30)% I  +0.25% Ir 

RNS XNS (0.50–3000.00) �/  - 
 25ms, 0-2 I  - 
 25ms, 2-0 I  - 

 10ms, 0-2 I  - 
 15ms - 

 

 31   PSDE, 67N  
   

3I0 
cos�  
  

(0.25-200.00)%I  

 

 
2.5-10 mA 
10-50 mA 

+1.0% Ir, I<Ir 
+1.0% I, I>Ir 
 
± 1.0 mA 
± 0.5 mA 

3I03U0 cos�  

(0.25-200.00)% S  
 

: 
(0.25-5.00)% S  

± 1.0% Sr,  S � Sr 
± 1.0% S at S > Sr 
± 10%  

3I0 � 
 

(0.25-200)% I  

 
 

2.5-10 mA 
10-50 mA 

+1.0% Ir, I<Ir 
+1.0% I, I>Ir 
 
± 1.0 mA 
± 0.5 mA 

 (1.00-400.00)% I  

 
 

10-50 mA 

+1.0% Ir, I<Ir 
+1.0% I, I>Ir 
 
± 1.0 mA 
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  (1.00-200.00)% U  ±0.5% Ur,   U <= Ur 
± 0.5% U ,  U > Ur 
 

  (1.00-200.00)% U  ±0.5% Ur,   U < Ur 
± 0.5% U ,  U > Ur 
 

 (0.25-200.00)%I  

 

 
2.5-10 mA 
10-50 mA 

+1.0% Ir, I<Ir 
+1.0% I, I>Ir 
 
± 1.0 mA 
± 0.5 mA 

 (0.01-200.00)% U  ±0.5% Ur,   U < Ur 
± 0.5% U ,  U > Ur 

 >95% - 
  (0.000 – 60.000) s +0.5% +10ms 

, 82 83 19  82 83 
  (-179º– +180º) +2º  

ROA  (0º– 90º) +2º 
 60ms, 0-2 I  - 
 60ms, 2-0 I  - 

 150ms, 0-2 I  - 
 50ms, 2-0 I  - 

 

 32 2 PTTR, 49  
   

1 2 (30 - 250)% I  +1.0% Ir 
  

�
�
�

�

�

�
�
�

�

�

−

−
•=

22

22

ln

bII

pII
t τ  

I = I  

Ip =  
� 1- 500  

IEC60255-8, 5 + 200ms 

1 2 (50- 99%  +2.0%  
 (50- 250)% I  +1.0% Ir 
 (10 - 95) %  +2.0%  

 

33  (RBRF, 50BF) 
   

 
 

(5 – 200) % I  +1.0% Ir, I<Ir 
+1.0% I, I>Ir 

 >95% - 
 (2 – 200) % I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 
 >95% - 

 
(5 – 200) % I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 
 >95% - 

 (0.000 – 60.000) s +0.5% +10ms 
 10ms - 
 15ms - 

 

 34 RPLD, 52PD  
   

 (0 – 100)% I  +1.0% Ir 
 (0.000 – 60.000) s +0.5% +10ms 
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 35 PDUP  

   
 (0.0–500.0)% S  

 
 

: 
(0.5-2.0)% S  
(2.0-10)% S  

± 1.0%Sr, S < Sr 
± 1.0%S,  S > Sr 
 
< ± 50%  
< ± 20%  

  (-180.0º– +180.0º) +2º  
 (0.00 – 6000.00) s +0.5% +10ms 

 

 36 PDOP  
   

 (0.0–500.0)% S  

 
 

: 
(0.5-2.0)% S  
(2.0-10)% S  

± 1.0%Sr, S < Sr 
± 1.0%S,  S > Sr 
 
< ± 50%  
< ± 20%  

  (-180º– +180º) +2º  
 (0.00 – 6000.00) s +0.5% +10ms 

 

 
 37  PTUV, 27  

   
 (1 – 100)% U  +1.0% Ur 

 (0 – 100)% U  +1.0% Ur 
 (1 – 100)% U  +1.0% Ur 

 
, 84 

- 84 

  (0.000 – 60.000) s +0.5% +10ms 
  (0.000 – 60.000) s +0.5% +10ms 

 2 0 x Uset 25ms - 
 0 2 x Uset 25ms - 

 2 0 x Uset 10ms - 
 15ms - 

 

 38  POVM, 59  
   

 (1 - 200)% U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

 (0- 100)% U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

 
, 85 

 85 

  (0.000 – 60.000) s +0.5% +10ms 
  (0.000 – 60.000) s +0.5% +10ms 

 25ms, 0-2 U  - 
 25ms, 2-0 U  - 

 10ms, 0-2 U  - 
 15ms - 
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 39  PTOV, 59N  

   
 (1 - 200)% U  +1.0% Ur, U<Ur 

+1.0% U, U>Ur 
 (0 - 100)% U  +1.0% Ur, U<Ur 

+1.0% U, U>Ur 
 

, 86 
 86 

  (0.000 – 60.000) s +0.5% +10ms 
  (0.000 – 60.000) s +0.5% +10ms 

 25ms, 0-2 U  - 
 25ms, 2-0 Uset - 

 10ms, 0-2 Uset - 
 15ms - 

 

 40  PVPH, 24  
   

 (100 - 180)% (U /f ) +1.0% U 
 (50 - 120)%  +1.0% Ur, U<Ur 

+1.0% U, U>Ur 
 (100 - 200)% (U /f ) +1.0% U 

 IEEE  

( )
( )21

18.0
:

−
•=

M

k
tIEEE  

 
M= (V/Hz) = (E/f) / (Ur 

/fr) 

 5 + 40ms 

  (0.000 – 60.000) s +0.5% +10ms 
  (0.00 – 9000.00) s +0.5% +10ms 

  (0.000 – 60.000) s +0.5% +10ms 
 

 41  PTOV  
   

 (0.0 – 100.0)% U  +0.5%Ur 
 (0.0 – 100.0)% U  +0.5%Ur 

  (0.000 – 60.000) s +0.5% +10ms 
 

 42  100 PHIZ,59THD  
   

95
 

(1.0 – 50.0)% U  +0.5%Ur 

 (0.5 – 10.0)% U  +0.5%Ur 
 (0.1 – 10.0)% U  +0.5%Ur 

  (0.000 – 60.000) s +0.5% +10ms 
 

 
 

 
1 40  
1 40  

- 

 

 43  GAPC RXTTE4 PHIZ 59THD  
   

 1200V  - 
 120V 230V 50/60 Hz - 

 1 20k � - 
 50V 150Hz 50V 300Hz

 
- 

 1-5 µF - 
 200 � - 

 220 � 100W 135×160 
mm 

- 
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 44  PTUF, 81  

   
  (35.00 – 75.00) Hz +2.0mHz 

 100ms - 
 100ms - 

  (0.000 – 60.000) s +0.5% + 10ms 
  (0.000 – 60.000) s +0.5% + 10ms 
 

( ) tMintMintMax
UMinUNom

UMinU
t

Exponent

+−•��

	

�

�

−
−=

 
U = U          

:  
UNom = (50 – 150)% U  
UMin = (50 – 150)% U  
Exponent = 0.0 – 5.0 
tMax =  (0.000 – 60.000) s 
tMin =  (0.000 – 60.000) s 

 5 + 200ms 

 

 45  PTOF, 81  
   

  (35.00 – 75.00) Hz +2.0mHz 
 100ms - 
 100ms - 

  (0.000 – 60.000) s +0.5% + 10ms 
  (0.000 – 60.000) s +0.5% + 10ms 

 

 46  PFRC, 81  
   

  (-10 – 10) Hz/s +10.0mHz/s 
 (0 – 100)% U  +1.0% Ur 

 100ms - 

 
 

47 GAPC  
   

 A , B , C , , , 3* , 
, , , AB , BC , 

CA , , , 
 

- 

 1- 99999A - 
 A , B , C , , , -3* , 

, , , AB , BC
, CA , , , 

 

- 

 (0.05 – 2000.00) kV - 
1 2  (2 – 5000)% I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 
1 2  (2 – 150)% I  +1.0% Ir, I<Ir 

+1.0% I, I>Ir 
  (0.00 – 6000.00) s +0.5% +10ms 

 25ms 0 2 x I  - 
 25ms 2 0 x I    - 
 25ms 2 0 x I    - 
 25ms 0 2 x I   - 

82 83  NO.17 : 
k: 0.05 – 999.00 
A: 0.0000-999.0000 
B: 0.0000-99.0000 
C: 0.0000-1.0000 
P: 0.0001-10.0000 
PR: 0.005 – 3.000 
TR: 0.005 – 600.000 
CR: 0.1-10.0 

82 83        

 (0.0 – 5.0)% U  +1.0% Ur 
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1 2  (2.0 – 200.0)% U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

1 2  (2.0 – 150.0)% U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

 25ms 0 2 x U    - 
 25ms 2 0 x U    - 
 25ms 2 0 x U    - 
 25ms 0 2 x U    - 

,  (1 – 200)% U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

 :   
  (-180 – +180) º +2.0º  
  (1 – 90) º +2.0º  

 > 95% - 
 < 105% - 
 > 95% - 
 < 105% - 

:  
 

 

 
10ms 0 2 x I    
15ms 

 
- 
- 

:  
 

 

 
10ms 2 0 x I    
15ms 

 
- 
- 

:  
 

 

 
10ms 0 2 x U    
15ms 

 
- 
- 

:  
 

 

 
10ms 2 0 x U   
15ms 

 
- 
- 

 

 
48 CT RDIF  

   
 

         
 (5 – 200) % I  +10.0% Ir, I<Ir 

+10.0% I, I >Ir 
  (5 – 500) % I  +5.0% Ir, I<Ir 

+5.0% I, I >Ir 
 

49 PT RFUF  
   

  (1 – 100) % U  +1.0% Ur 
  (1 – 100) % I  +1.0% Ir 
  (1 – 100) % U  +1.0% Ur 
  (1 – 100) % I  +1.0% Ir 

  (1 – 100) % U  +5.0% Ur 
  (1 – 100) % I  +5.0% Ir 

 
 

50 RSYN, 25  
   

, �  - �   (-180 – 180)º - 
, U /U   (0.20 – 5.00) % U  - 

  (50.0 – 120.0) % U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

 > 95% - 
 

 
 (0.003 – 1.000) Hz +2.0mHz 

  (5.0 – 90.0) º +2º 
  (2.0 – 50.0) % U  +1.0% Ur 

  (0.000 – 60.000) s +0.5% +10ms 
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 > 95% - 
  (10.0 – 80.0) % U  +1.0% Ur, 
 < 105% - 

  (80.0 – 140.0) % U  +1.0% Ur, U<Ur 
+1.0% U, U>Ur 

  (0.000 – 60.000) s +0.5% +10ms 
 160ms - 
 80ms - 

 
 

51 PTRC, 94  
   

 / / /  - 
 (0.000 – 60.000) s  +0.5% +10ms 

 (0.000 – 60.000) s  +0.5% +10ms 
 

52  
  

 
 

 
     

  60 60 160 - - 
  60 60 160 - - 
  10 10 20 - - 
  30 30  80 - - 
 /  10 10  20 - - 
  10 10 20 - - 
  10 10 20 (0.000-

90000.000) s 
+0.5% 
+10ms 

  10 10 20 (0.000-
90000.000) s 

+0.5% 
+10ms 

  10 10 20 (0.000-
90000.000) s 

+0.5% 
+10ms 

  10 10 20 (0.000-
90000.000) s 

+0.5% 
+10ms 

 
 

 53 (MMXU) 
   
 (0.95 – 1.05) x fr ± 2.0 mHz 
 (0.1 – 1.5) x Ur +0.5% Ur, U<Ur 

+0.5% U, U>Ur 
 (0.2 – 4.0) x Ir +0.5% Ir, I<Ir 

+0.5% I, I>Ir 
, P 0.1x Ur < U < 1.5 Ur 

0.2x Ir < I < 4.0 Ir 
+1.0% Sr, S<Sr 
+1.0% S, S>Sr 

, Q  0.1x Ur < U < 1.5 Ur 
0.2x Ir < I < 4.0 Ir 

+1.0% Sr, S<Sr 
+1.0% S, S>Sr 

, S  0.1x Ur < U < 1.5 Ur 
0.2x Ir < I < 4.0 Ir 

+1.0% Sr, S<Sr 
+1.0% S, S>Sr 

, cos(�) 0.1x Ur < U < 1.5 Ur 
0.2x Ir < I < 4.0 Ir 

± 0.02 
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 54 mA MVGGIO  

   
mA  ± 5 ± 10 ± 20mA 

0 – 5 0 – 10 0 – 20 4 – 20mA 
 (- 20.00 ~ + 20.00) mA 
 (- 20.00 ~ + 20.00) mA 

 (- 20.00 ~ + 20.00) mA 
 (- 20.00 ~ + 20.00) mA 
 (0.0– 20.0) mA 

± 0.1% ± 0.005mA 

 
55 (GGIO) 

   
 0- 10000 - 

 10 /  - 
 
56 RDRE  

   
 (0.05 –0.30) s  - 
 (0.1 – 5.0) s  - 

 (0.5 – 6.0) s  - 
 100  - 

 1ms 78 “ ” 
 30+10( + ) - 
 96 - 

 
30 - 

 
96 - 

 
150 - 

 1000,  - 
3.4s

 
340s(100 ) 50Hz 
280s(80 ) 60Hz 

- 

 50Hz 1kHz  
60Hz 1.2kHz 

- 

 (5-300) Hz - 
 
57 RDRE  

  
  1000 

 1ms  
 
58  

  
 96  

 100 
 
59 RDRE   

  
 150  

 100 
 1ms  

 
  60 RDRE  

  
 30  

 100 
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61 RDRE  
  

 40 
 96 

 

 100 
3.4s  50Hz 340s 100  

60Hz 280s 80  
 

 

 
64 IEC61850-8-1  

  
 IEC 61850-8-1 

 100BASE-FX 
 

65 LON  
  
 LON 

 1.25Mbit/s 
 

66 SPA  
  
 SPA 

 300, 1200, 2400, 4800, 9600, 19200 38400  
 1 899 

 

67 IEC 60870-5-103  
  
 IEC 60870-5-103 

 9600, 19200  
 

68 SLM LON  
  

 ST  
HFBR  

 11dB 1000m*  
7dB 10m*  

 62.5/125um 
1mm 

*)  
 

  69 SLM – SPA/IEC 60870-5-103  
  

 ST  
HFBR  

 11dB 3000ft/1000 m*  
7dB 80ft/25 m*  

 62.5/125µm 
1mm 

*)  
 

70 RS485  
  

 
 

2400–19200  
RS485 6  
2  
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71 (LDCM) 

  
SR  MR  LR  LDCM  

62.5/125 µm 
50/125µm 

8/125um  8/125um  

 820nm 1310nm 1550nm 
 

 
62.5/125µm 

50/125µm 

11dB 3km*  
7dB 2km*  

20dB
80km*  
 

26dB
120km*  
 

 ST  FC  FC  
���

 C37.94 C37.94 **) C37.94 **) 

    
 2Mb/s/64kbit/s 2Mb/s/64kbit/s 2Mb/s/64kbit/s 

    
*)  
**) C37.94 C37.94

 
 

 
72  

  
   HMI  

  
 (RAL7035) 

 

73 , IEC60529  
 IP40 ( IP54) 

,   IP20 
 

74  
  

6U 1/2X19”  �10kg 
6U 1/1X19”  �18kg 
 

 
75: CT PT  

   
 250V AC, 20A 4mm2 

 250V AC, 20A 4mm2 
 

76:  
   
 250V AC 2.5mm2 

2 x 1 mm2 
 300V AC 3 mm2 

 

 
 77  

  
  
 1000  
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   78  
  

  1ms 
(

),  
+1.0ms 

SNTP  +1.0ms 
 

 79 GPS GSM  
   

 - ±1�s UTC  

1  
<30  - 

48  <15  - 
48  <5  - 

 

  80 GPS—  
  

 26 dB @ 1.6GHz 
 50 ohm 

  
 SMA  

TNC  
 

 81 IRIG-B 
  

IRIG-B  1 
PPS  1 
IRIG-B  BNC  
PPS  ST  

 62.5/125µm  
 

 
 82 ANSI  

   
:  

( ) kB
I

A
t P •��

�

�
��
�

�
+

−
=

1
   

:  

( ) k
I

t
t r •

−
=

12  

I = I /I  

0.01 1 , k = 0.05-999 
 

- 

ANSI  No. 1 A=28.2, B=0.1217, P=2.0, tr=29.1 
ANSI  No. 2 A=19.61, B=0.491, P=2.0, tr=21.6 
ANSI  No. 3 A=0.0086, B=0.0185, P=0.02, 

tr=0.46 
ANSI  No. 4 A=0.0515, B=0.1140, P=0.02, 

tr=4.85 
ANSI  No. 6 A=64.07, B=0.250, P=2.0, tr=30 
ANSI  No. 7 A=28.55, B=0.712, P=2.0, tr=13.46 
ANSI  No. 8 0.01 1 , k = 0.01-1.20 

A=0.086, B=0.185, P=0.02, tr=4.6 

ANSI/IEEE C37.112,  
5 + 30ms 
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83 IEC  
   

:  

( ) k
I

A
t

P
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�
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−
=

1
 

I = I /I  

0.01 1 , k = 0.05-1.10 - 

IEC  (0.000-60.000) s +0.5%  +10ms 
IEC  No. 9 A=0.14, P=0.02 
IEC  No. 10 A=13.5, P=1.0 
IEC  No. 11 A=0.14, P=0.02 
IEC  No. 12 A=80.0, P=2.0 
IEC  No. 13 A=0.05, P=0.04 
IEC  No. 14 A=120, P=1.0 

IEC 60255-3,  
 5 + 40ms 

 No. 17 
:  

( ) kB
CI

A
t

P
•��
�

�
��
�

�
+

−
=  

:  

( ) k
CRI

TR
t

PR
•

−
=  

I = I /I  

0.1 1 , k = 0.5-999 
0.001 1 , A = (0.005-200.000) 
0.01 1 , B = (0.00-20.00) 
0.1 1 , C = (0.1-10.0) 
0.001 1 , P = (0.005-3.000) 
0.001 1 , TR = (0.005-100.000) 
0.1 1 , CR = (0.1-10.0) 
0.001 1 , PR = (0.005-3.000) 

IEC 60255,  
 5 + 40ms 

RI  No. 18 

k

I

t •
−

=
236.0

339.0

1  

I = I /I  

0.01 1 , k = 0.05-999 
 

IEC 60255-3,  
 5 + 40ms 

RD  No. 19 

�
�

�
�
�

� •−=
k
I

t ln35.18.5  

I = I /I  

0.01 1 , k = 0.05-1.10 
 

IEC 60255-3,  
 5 + 40ms 

 

 84 PTUV 27  
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U < U  
U =  U  

0.01 1 , k = 0.05-1.10  5+40ms 

B:  

055.0

5.032

480
0.2 +
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•=

U
UU

k
t

 
U < U  
U =  U  

0.01 1 , k = 0.05-1.10 

  

D
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t P +
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U < U  
U =  U  

0.01 1 , k = 0.05-1.10 
0.001 1 , A = (0.005-200.000) 
0.01 1 , B = (0.50-100.00) 
0.1 1 , C = (0.0-1.0) 
0.001 1 , D = (0.000-60.000) 
0.001 1 , P = (0.000-3.000) 

- 
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U > U  
U =  U  

0.01 1 , k = 0.05-1.10  5+40ms 

B:  

035.05.032

480
0.2

−�
�

�
�
�

� −
>

>−•

•=

U
UU

k
t

 

0.01 1 , k = 0.05-1.10 

C:  

035.05.032

480
0.3

−�
�

�
�
�

� −
>

>−•

•=

U
UU

k
t

 

0.01 1 , k = 0.05-1.10 

- 

  

D

C
U

UU
B

Ak
t P +

�
�

�
�
�

� −
>

>−•

•=
 

0.01 1 , k = 0.05-1.10 
0.001 1 , A = (0.005-

200.000) 
0.01 1 , B = (0.50-100.00) 
0.1 1 , C = (0.0-1.0) 
0.001 1 , D = (0.000-

60.000) 
0.001 1 , P = (0.000-3.000) 

- 
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U > U  
U =  U  

0.01 1 , k = 0.05-1.10 

B:  

035.05.032
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0.01 1 , k = 0.05-1.10 

C:  

035.05.032

480
0.3
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0.01 1 , k = 0.05-1.10 

  

D

C
U

UU
B

Ak
t P +

�
�

�
�
�

� −
>

>−•

•=
 

0.01 1 , k = 0.05-1.10 
0.001 1 , A = (0.005-

200.000) 
0.01 1 , B = (0.50-100.00) 
0.1 1 , C = (0.0-1.0) 
0.001 1 , D = (0.000-

60.000) 
0.001 1 , P = (0.000-3.000) 

 5+40ms 
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                           REG 670                             
 
 
 
 
 
 

REG 670

 1.1
A20

 12AI B30
 24AI C30
 24AI
CAP
 ABB X00
 Y00

 X00
 A01
 3 A02
 A11
 A13
 B21
 C16
 100 D21
 30 H09

HMI

 HMI  IEC B1
 HMI  US B2

HMI
 X0
 A1
 A2
 A3
 A4
 A5
 A6
 A7
 A8
 A9

 1/2 19 A
 1/1 19 2 TRM B

IP40

 1/2 19” 19” A
 1/1 19” 19” C
 E
 IP54 F
PSM I/O

 K

 24-60V A
 90-250V B

 HMI IEC A
 HMI IEC B
 HMI ANSI C

A20

A20

A20
B30

A20

B30
A20

21
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REG 670
X401 X411

  TRM A
  TRM B
  TRM 12I 1A 100/200V 1
  TRM 12I 5A 100/200V 2
  TRM 9I 3U 1A 100/200V 3 B30 C30
  TRM 9I 3U 5A 100/200V 4 B30 C30
  TRM 5I 1A 4I 5A 3U 100/200V 5 B30 C30
  TRM 6I 6U 1A 100/200V 6 A20
  TRM 6I 6U 5A 100/200V 7 A20
  TRM 6I 1A 100/200V 8
  TRM 6I 5A 100/200V 9
  TRM 7I 5U 1A 100/200V 12
  TRM 7I 5U 5A 100/200V 13
 TRM X0 B30 C30 2 TRM
  TRM A
  TRM B
  TRM 12I 1A 100/200V 1
  TRM 12I 5A 100/200V 2
  TRM 9I 3U 1A 100/200V 3
  TRM 9I 3U 5A 100/200V 4
  TRM 5I 1A 4I 5A 3U 100/200V 5
  TRM 6I 6U 1A 100/200V 6
  TRM 6I 6U 5A 100/200V 7
  TRM 6I 1A 100/200V 8
  TRM 6I 5A 100/200V 9
  TRM 7I 5U 1A 100/200V 12
  TRM 7I 5U 5A 100/200V 13

/ mA 1 BIM 1 BOM

X
31

X
41

X
51

X
61

X
71

X
81

X
91

X
10

1
X

11
1

X
12

1
X

13
1

1 TRM 1/2 19” A31/A32
2 TRM 1/1 19” 

 X X X X X X X X X

 24 BOM A A A A A A A A A A

 BIM 16 RL24-30 VDC B B B B B B B B B B
 BIM 16 RL48-60 VDC C C C C C C C C C C
 BIM 16 RL110-125 VDC D D D D D D D D D D
 BIM 16 RL220-250 VDC E E E E E E E E E E
 BIMp 16 RL24-30 VDC F F F F F F F F F
 BIMp 16 RL48-60 VDC G G G G G G G G G
 BIMp 16 RL110-125 VDC H H H H H H H H H
 BIMp 16 RL220-250 VDC K K K K K K K K K
 IOM 8 10 2 RL24-30 VDC L L L L L L L L L
 IOM 8 10 2 RL48-60 VDC MMMMMMMMM
 IOM 8 10 2 RL110-125 VDC N N N N N N N N N
 IOM 8 10 2 RL220-250 VDC P P P P P P P P P
 IOM MOV 8 10 2 RL24-30 VDC U U U U U U U U U
 IOM MOV 8 10 2 RL48-60 VDC V V V V V V V V V
 IOM MOV 8 10 2 RL110-125 VDC WWWWWWWWW
 IOM MOV 8 10 2 RL220-250 VDC Y Y Y Y Y Y Y Y Y

 mA 6 MIM R R R R R R R R

 GPS S S

 SOM T T T T T T T T T

DNP

X
31

2
X

31
3

X
30

2
X

30
3

X
32

2
X

32
3

 1 TRM 1/2 19” 1 LDCM
 2 TRM 1/1 19” 2 LDCM
 X X X X X X
 LDCM 1310nm B B B B B B
 IRIG B F
 RS485 G

4 BOM SOM MI
M

4 BOM SOM MI
M

1 2

1/2 19” 3 2
TRM 1/1 19” 11

1 TRM 14

1/1 19” 4
BOM SOM MIM 1/2

19” MIM
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X
30

1

X
31

1

 X
 X
  SPA/IEC 60870-5-103  LON A

  SPA/IEC 60870-5-103  LON
 

B

  SPA/IEC 60870-5-103  LON C

 1 D
 2 E

        REG 670*1.1-A20X00-X00-X0-A-B-A-A6-X0-CA-XD

 
 

 
GPS  
 

GPS                                                   �  1MRK001 640-AA 

20                                                          �  1MRK001 665-AA 

40                                                          �  1MRK001 665-BA 
 
 

 
 
C37.94 G703                                           1  2 

1U 19”                                              1MRK002 245–AA 
                                                                                                     1  2 
C37.94 G703.E1                             1MRK002 245–BA 
 

                        
1MRK 512 001-BEN 1MRK 001 024-

CA IED670

www.abb.com/substationautomation 
 ABB Product Guide> High voltage 

Products>Protection and Control>Modular 
Relay>Test Equipment . FT

www.abb.com>ProductGuide>Medium 
Voltage Products>Protection and Control 

 

 
 

 
 

 

 
/

( RK926 215–BD) 

/
(   RK926 215–BH) 

 (
RK926 215–BX) 

“29-30” “
”

 
RTXP24

 
 

RTXP24
RHGS6 RHGS12
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6U, 1/2 X19”  

6U, 1/1 X19”  

- 1 2 3

    20- 100V  

- 
    20- 100V  

- 1 2 3

    100- 400V  

- 
    100- 400V  

Combiflex

HMI  

10A Combiflex

 

RXTTE4  

 

WX111-11*100-110V/50Hz  

WX111-11*100-110V/60Hz  

WX111-11*100-220V/50Hz  

WX111-11*100-220V/60Hz  

LCD-HMI PC  

 A4  

1MRK002 420–AC

1MRK002 420–AA

RK795 101–MA

RK795 101–MB

RK795 101–CB

RK795 101–DC

1MRK001 665–CA

1MRK002 038–CA

1MRK000 611–A

1MRK002 420–Z

1MRK002 108–BA

RK 795102–AD

HESG215882R0001

HESG215882R0012

HESG215882R0011

HESG215882R0002
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PCM600

PCM600 1.5 IED  

 

PCM600  

+CAP 531+IEC61850-8-1  

PCM600 10  

1 CD

CD

IEC 

ANSI

IEC 

ANSI

IEC 

ANSI

IEC 

ANSI

IED670

1MRK003 395-CB

1MRK003 395-CL

PCM600 1.5 IED
+CAP 531

PCM600 1.5 IED

1MRK002 038–DA

1MRK003 395-AB

1MRK003 395-BB

1MRK003 395-BL

1MRK502016–UUS

1MRK511179–UEN

1MRK502013–UUS

1MRK502015–UEN

1MRK502015–UUS

1MRK502016–UEN

1MRK002 290–AB

1MRK502014–UEN

1MRK502014–UUS

1MRK502013–UEN
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KV

REG670

1MRK 502 014–UEN

1MRK 502 015–UEN

1MRK 502 013–UEN

1MRK 502 016–UEN

1MRK 502 019–BEN

1MRK 502 020–WEN

1MRK 013 003–BEN

COMBITEST 1MRK 512 001–BEN

IED670 1MRK 514 012–BEN

IED670 1MRK 500 080–UEN

IED670 SPA LON  1.1 1MRK 500 083–WEN
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