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 8   C  D 
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1) 
REF615 ( F)

1) 

 9   F/K



 | 17

Relion® 615 REF615
ABB

5.  ABB
ABB 615  COM600 

 IEC 61850
ABB 

P C M 6 0 0  
COM600  MicroSCADA Pro 

615 IEC 61850 
GOOSE

IEC61850

COM600
COM600 

615
COM600

IED

COM600
COM600

COM600 
 MicroSCADA Pro  System 800xA

COM600

MicroSCADA Pro

System 800XA

4.0

9.3 FP2

5.1

 3.   ABB
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Relion® 615 REF615

VT 

6.  
REF615 HMI

I/O RIO600 I/O

SLD
PCM600

7. 

8 .
 12  64 

100 20

9 .
1024

10 .  
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DFT
RMS peak-to-peak

11.  

SF6

12.  
/

13.  

14.  VT
VT VT 

VT

VT 
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15.  

16. 

4

Web PCM600

17 .  

G
Io 0.2/1A

Twin-BNC

 1/5 A
1/5 A  0.2/1 A 0.2/1 A
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 18…176 V DC 
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/
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4

4

4

4
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4

3 + 1 3)

7
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4
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1
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5 2)
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11 (17)1)
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Relion® 615 REF615

18
 IEC61850 IEC 60870-5-103

Modbus®

IEC61850 GOOSE

IEC61850 
 COMTRADE 

5

IEC61850-8-1 GOOSE 

IEC61850 GOOSE
GOOSE

RTD

IED
IED

IEC61850
IEC61850 Modbus

HSR
PRP RSTP

IEC61850  Modbus

IEC61850
IEC62439-3 PRP

HSR

PRP

HSR PRP

615
HSR 30 30

HSR PRP

30 IED 30 IED

Modbus  RTU ASCII  TCP  
Modbus 

 Modbus TCP/IP

IEC60870-5-103
I E C 6 0 8 7 0 - 5 - 1 0 3

IEC60870-5-103 IEC61850

 RS-485 
/

 1 ms 

•  SNTP

B
•  IRIG-B FORMAT B

•  Modbus
•  IEC 60870-5-103
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 12  (PRP)

 13  (HSR)

Ethernet switchIEC 61850 PRPEthernet switch

REF615 REF620 RET620 REM620 REF615

SCADA
COM600

Ethernet switch

Redundancy
Box

IEC 61850 HSR

Redundancy
Box

Redundancy
Box

REF615 REF620 RET620 REM620 REF615

SCADA Devices not supporting HSRCOM600
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Managed Ethernet switch
with RST P support

Managed Ethernet switch
with RST P support

Client BClient  A

Network  A
Network B

 14  

IEC 61850

MODBUS RTU/ ASCII

MODBUS TCP/ IP

IEC 60870-5-103

100BASE-TX RJ-45

•

-

•

-

100BASE-FX LC

•

-

•

-

RS-232/RS-485

-

•

-

•

 ST

-

•

-

•

 5.   

• = 
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Relion® 615 REF615

19.  

177 mm                    164 mm

177 mm                           160mm

 201 mm (153 + 48 mm)

                                   4.1 kg

                                   2.1 kg

 6.   

 Uaux 

Uaux 

 (Pq)

1

100, 110, 120, 220, 240 VAC, 50HZ

48, 60, 110, 125, 220, 250 V DC

Un  38...110% (38...264 V AC)

Un  80...120% (38.4...300 V DC)

DC < 12.0 W / 

      < 18.0W

AC < 16.0 W / 

      < 21.0W

 15%  100 Hz

50 ms 

T4A/250 V

2

24 30 48 60 V DC

Un  50...120% (12...72 V DC)

19.2 V DC (24 V DC * 80%)

DC < 12.0 W / 

      < 18.0W

 7.   
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In

•  

•  1 

•  

•  

•  10 

50 Hz

0.2/1 A1)

4 A

100 A

250 A

<100 mΩ

60 … 210 V AC

2 x Un (240 V AC)

3 x Un (360 V AC)

<0.05 VA

75 mV … 2812.5 mV 3)

125 V

2~3MOhm 4)

6 kV … 30 kV 5)

50 V

3MOhm

1/5 A2)

20 A

500 A

1250 A

<20 mΩ

 8.   

1)  

2)  /

3)  80A 3mV/Hz 40A – 1250A

4)  

5)  10000 1 2

 ±20%

24...250 V DC

1.6...1.9 mA

31.0...570.0 mW

18...176 V DC

3 ms

 9.   
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3.0 s 

0.5 s 

 L/R <40 ms 

250 V AC/DC

5 A

15 A

30 A

1 A/0.25 A/0.15 A

24V AC/DC  100 mA

 10.   X100:SO1

3.0 s 

0.5 s 

48/110/220 V DC  L/R <40 ms 

250 V AC/DC

5 A

10 A

15 A

1 A/0.25 A/0.15 A

5V AC/DC  10 mA

 11.    IRF 

3.0 s 

0.5 s 

48/110/220 V DC  L/R<40 ms 

 (TCS)

•  

•  

•  TCS 

250 V AC/DC

8 A

15 A

30 A

5 A/3 A/1 A

24 V AC/DC  100 mA

20...250 V AC/DC 

~1.5 mA

20 V AC/DC (15...20 V)

 12.    TCS
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3.0 s 

0.5 s 

48/110/220 V DC ,  L/R<40 ms 

250 V AC/DC

8A

15 A

30 A

5 A / 3 A / 1 A

24 V AC/DC  100 mA

 13.   

RJ-45TCP/IP 10 MBits/s

 14.   

1)

MM 62.5/125 μm 

MM 62.5/125 μm 

1300 nm

820 - 900 nm

2 km

1 km

2)

<8 dB

<11 dB

 15.   

1)  (MM) 

2)  

IRIG B004 B005 1)

500V 1

TTL

2…4 mA

10..20 mW

 16.   IRIG-B

1)  200-04 IRIG 
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-25...+55ºC

-40...+85ºC (<16h)1)2)

<93%

86...106 kPa

2000 m

-40...+85ºC

 19.   

1)  -25...+55ºC  MTBF  HMI 

2)   LC  +70 ºC

1

1.5 m, 3.0 m 5.0 m

-40...+100 °C

+140°C

100 mm

 17.   

IP 54

IP 20

 18.   

<50% •  +55ºC  96 h

•  +85ºC  16 h 1)

•  -25ºC  96 h

•  -40ºC  16 h

•  +25°C…+55°C  6 

    (12 h + 12 h) >93%

•  -40ºC  96 h

•  +85ºC  96 h

IEC 60068-2-2

IEC 60068-2-1

IEC 60068-2-30

IEC 60068-2-1

IEC 60068-2-2

 20.   

1)   LC  +70 ºC
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1 MHz 

•  

•  

•  

•  

•  

•  

•  

•  

•  

•  

•  

 (50 Hz) 

•  

•  1 

•  

•  

2.5 kV

1.0 kV

8 kV IED 6 kV HMI

15kV IED 8kV HMI

10 V (rms), f=150 kHz...80 MHz

10 V/m (rms), f=80...3000 MHz

2kV

4kV

4 kV —

2 kV —

2 kV —

4 kV —

2 kV —

100 A/m

1000A/m

300V rms 

150V rms

100%/100 ms

IEC 61000-4-18 

IEC 60255-22-1  3

IEC 61000-4-2

IEC 60255-22-2

IEC 61000-4-6 

IEC 60255-22-6  3

IEC 61000-4-3 

IEC 60255-22-3  3

IEC 61000-4-4 

IEC 60255-22-4  3

EC 61000-4-4 

IEC 60255-22-4 4

IEC 61000-4-5 

IEC 60255-22-5 3 4

IEC 61000-4-8 5

IEC 61000-4-16 

IEC 60255-22-7 3  4

IEC 61000-4-11

 21.   
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•  

0.15...0.50 MHz

0.5...30 MHz

•  -

30...230 MHz

230...1000 MHz

< 79 dB(μV) 

< 66 dB(μV) 

< 73 dB(μV) 

< 60 dB(μV) 

< 50 dB (μV/m)  3

< 57 dB (μV/m)  3

EN 55011 A 

 21.   

•  

 

•  

•  

 

•  

2 KV 50 HZ 1 

500 V 50 Hz 1 

5 kV  1.2/50 μs

 0.5 J

1 kV  1.2/50 μs

 0.5 J

>100 MΩ, 500 V DC

<0.1 Ω, 4 A, 60 s

IEC 60255-5

IEC 60255-27

IEC 60255-5

IEC 60255-27

IEC 60255-5

IEC 60255-27

IEC 60255-27

 22.   
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IEC 60068-2-6 Fc 

IEC 60255-21-1

IEC 60068-2-27 Ea 

IEC 60068-2-29 Eb 

IEC 60255-21-2

IEC 60255-21-3

2 

2 

2 

 23.   

EMC 2004/108/EC

EN 50263 (2000) 

EN 60255-26 (2007)

 24.   

2006/95/EC

EN 60255-27 (2005) 

EN 60255-1 (2009)

 25.   

 RoHS  2002/95/EC

 26.   RoHS 
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 1)2)

 fn ±2Hz

 ±1.5%  ±0.002 x In

 ±1.5%  ±0.002 x In

0.1…10 x In

 ±5.0%

10… 40 x In

                              

16 ms                        19 ms                         23ms

11 ms                    12 ms                         14 ms

22 ms                    24 ms                         25 ms

< 40 ms

 0.96

< 30 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50dB f = n x fn  n = 2 3 4 5 …

+

PHLPTOC

PHHPTOC

PHIPTOC

PHIPTOC

I  = 2 x 

I  = 10 x 

PHHPTOC  PHLPTOC

I  = 2 x 

 27.    (PHxPTOC)

1)  = 0,02 s = IEC =  = 0.0 x In fn = 50 Hz

 1000 

2)  

3)  
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1)

PHLPTOC

PHHPTOC

PHIPTOC

PHLPTOC

PHHPTOC

PHLPTOC

PHHPTOC

PHIPTOC

PHLPTOC

PHHPTOC

PHIPTOC

0.05...5.00 x In 

0.10...40.00 x In 

1.00...40.00 x In 

0.05...15.00 

0.05...15.00 

40...200000 ms 

40...200000 ms 

20...200000 ms

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 

                 18, 19

1, 3, 5, 9, 10, 12, 15, 17

0.01

0.01

0.01

0.01

0.01

10

10

10

 28.    (PHxPTOC) 

1)  
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 1)2)

/  fn ±2Hz

 ±1.5%  ±0.002 x In

 ±1.5%  ±0.002 x Un

±2°

 ±1.5%  ±0.002 x In 0.1…10 x In

 ±5.0% 10…40 x In

 ±1.5%  ±0.002 x Un

±2°

                              

38 ms                        43 ms                         46ms

< 40 ms

 0.96

< 35 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50 dB f = n x fn  n = 2 3 4 5 …

DPHLPDOC

DPHHPDOC

I  = 2.0 x 

 29.    (DPHxPDOC)

1)  =  = 0.0 x In  = 1.0 x Un fn = 50 Hz

 1000 

2)  

3)  = 2.5 x In  1.5  20     



36    | 

1)

DPHLPDOC

DPHHPDOC

DPHxPDOC

DPHxPDOC

DPHxPDOC

DPHxPDOC

DPHLPDOC

DPHHPTOC

0.05...5.00 x In

0.10...40.00 x In

0.05...15.00

40...200000 ms

1 = 

2 = 

3 = 

-179...180                       1

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 

                 18, 19

1, 3, 5, 9, 10, 12, 15, 17

0.01

0.01

0.05

10

 30.    (DPH×PDOC) 

1)  
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 1)2)

 fn ±2Hz

 ±1.5%  ±0.002 x In

0.1…10 x In

 ±5.0%

10… 40 x In

 ±1.5%  ±0.002 x In

0.1…10 x In

 ±5.0%

10… 40 x In

                              

16 ms                        19 ms                         23ms

11 ms                    12 ms                         14 ms

22 ms                    24 ms                         25 ms

< 40 ms

 0.96

< 30 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50dB f = n x fn  n = 2 3 4 5 …

EFLPTOC

EFHPTOC

EFIPTOC

EFIPTOC:

I  = 2 x 

I  = 10 x 

EFHPTOC 

EFLPTOC

I  = 2 x 

 31.    (EFxPTOC)

1)  =  = 0.0 x In  fn = 50 Hz

 1000 

2)  

3)  = 2.5 x In  1.5  20
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1)

EFLPTOC

EFHPTOC

EFIPTOC

EFLPTOC

EFHPTOC

EFLPTOC

EFHPTOC

EFIPTOC

EFLPTOC

EFHPTOC

EFIPTOC

0.010...5.000 x In 

0.10...40.00 x In 

1.00...40.00 x In 

0.05...15.00 

0.05...15.00 

40...200000 ms 

40...200000 ms 

20...200000 ms

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 

                 18, 19

1, 3, 5, 9, 10, 12, 15, 17

0.005

0.01

0.01

0.01

0.01

10

10

10

 32.    (EFxPTOC) 

1)  
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 1)2)

fn ±2Hz

 ±1.5%  ±0.002 x In

 ±1.5%  ±0.002 x Un

±2°

 ±1.5%  ±0.002 x In

0.1…10 x In

 ±5.0%

10… 40 x In

 ±1.5%  ±0.002 x Un

±2°

                              

42 ms                        44 ms                         46ms

61 ms                    64 ms                         66 ms

< 40 ms

 0.96

< 30 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50dB f = n x fn  n = 2 3 4 5 …

DEFLPDEF

DEFHPDEF

DEFHPDEF

I  = 2 x 

DEFLPTDEF

I  = 2 x 

 33.    (DEFxPDEF)

1)  = 0.06 s = IEC =  = 0.0 x In fn = 50 Hz

 1000 

2)  

3)  = 2.5 x In  1.5  20
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1)

DEFLPDEF

DEFHPDEF

DEFLPDEF  

DEFHPDEF

DEFLPDEF 

DEFHPDEF 

DEFLPDEF 

DEFHPDEF

DEFLPDEF

DEFHPDEF

DEFLPDEF 

DEFHPDEF

0.010...5.000 x In 

0.10...40.00 x In

1=

2=

3=

0.05...15.00 

0.05...15.00 

60...200000 ms 

40...200000 ms

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 

                 18, 19

1, 3, 5, 15, 17

1=

2=I0Sin 

3=I0Cos

4=  80 

5=  88

0.005

0.01

0.01

0.01

10

10

 34.    (DEFxPDEF) 

1)  
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U0 fn ±2Hz

 ±1.5%  ±0.002 x Un

 ±1.0%  ±20 ms

-50dB f = n x fn  n = 2 3 4 5

 35.    (INTRPTEF)

 IEF 

1=

2=

3=

40...1200000 ms

0.01...0.50 x Un

1=

2=

2...20

0.01...1.0 x In

INTRPTEF

INTRPTEF

INTRPTEF

INTRPTEF

INTRPTEF

INTRPTEF

-

10

0.01

-

-

0.01

 36.    (INTRPTEF) 
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1)

2)

f = fn

±1.0%  ±0.01 ms

(0.5 – 100 ms )

                                

56 ms                     60 ms           64 ms

40 ms

 ±1.0%  ±20 ms

-50 dB f = n x fn  n = 2 3 4 5 …

 37.    (EFPADM)

1)  Uo= 1.0 x Un

2)  1000
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0.01…2.00

1=

2=

3=

1=Yo

2=Go

3=Bo

4=Yo Go

5=Yo Bo

6=Go Bo

7=Yo Go Bo

60...200000 ms

0.05…500.00

-500.00…500.00

-500.00…500.00

-500.00…500.00

-500.00…500.00

-30…30

-500.00…500.00

-500.00…500.00

-30…30

x Un

ms

mS

mS

mS

mS

mS

deg

mS

mS

deg

0.01

10

0.01

0.01

0.01

0.01

0.01

1

0.01

0.01

1

0.15

2=

1=Yo

60

1.00

0.00

0.00

1.00

-1.00

0

1.00

-1.00

0

 38.    (EFPADM) 
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1)2)

IDMT 3)

fn ±2Hz

 ±1.5%  ±0.004 x In

77 ms

< 40 ms

0.96

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms

f= fn -50dB

f=13×fn -3dB

 39.    (HAEFPTOC)

1)  = 1.0 x In  = 0.0 xIn 2.0 x 1000

2)  

3)   = 2.5 x In 2 20

1)

0.05...5 x In

0.05...15.00

100...200000 ms

100...200000 ms

1 2 3 4 5 6 7 8 9 10 11 12 13

                  14 15, 17, 18, 19

HAEFPTOC

HAEFPTOC

HAEFPTOC

HAEFPTOC

HAEFPTOC

0.01

0.01

10

10

 40.    (HAEFPTOC)
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 1)2) 

                                     U = 1.1 x 

fn ±2Hz

 ±1.5%  ±0.002 x Un

22 ms

< 40 ms

< 35 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50 dB f = n x fn  n = 2 3 4 5 …

 41.    (PHPTOV)

1)  = 1.0 x Un  = 0.9 x Un  fn = 50 Hz  1000 

2)  

3)  = 1.20 x Un  1.10  2.00

24 ms 26 ms

1)

PHPTOV

PHPTOV

PHPTOV

PHPTOV

0.05...1.60 x Un

0.05...15.00

40...300000 ms

5, 15, 17, 18, 19, 20

0.01

0.01

10

 42.    (PHPTOV) 

1)  
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 1)2) 

                                     U  = 0.9 x 

fn ±2Hz

 ±1.5%  ±0.002 x Un

62 ms

< 40 ms

< 35 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50 dB f = n x fn  n = 2 3 4 5 …

 43.    (PHPTUV)

1)  = 1.0 x Un  = 1.1 x Un fn = 50 Hz  1000 

2)  

3)  = 0.50  0.90  0.20

64 ms 66 ms

1)

PHPTUV

PHPTUV

PHPTUV

PHPTUV

0.05...1.20 x Un 

0.05...15.00 

60...300000 ms

5, 15, 21, 22, 23

0.01

0.01

10

 44.    (PHPTUV) 

1)  
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PSPTUV

PSPTUV

PSPTUV

0.010...1.200 x Un 

40...120000 ms 

0.01...1.0 x Un

0.01

10

0.01

 46.    (PSPTUV) 

 1)2) 

                                     U  = 0.99 x 

                                     U  = 0.9 x 

fn ±2Hz

 ±1.5%  ±0.002 x Un

                                

51 ms                          53 ms                          54 ms

43 ms                          45 ms                           46 ms

< 40 ms

< 35 ms

 ±1.0%  ±20 ms

-50 dB f = n x fn  n = 2 3 4 5 …

 45.    (PSPTUV)

1)  = 1.0 x Un  = 1.1 x Un fn = 50 Hz  1000 

2)  

 1)2) 

                                     U = 1.1 x 

                                                   U  = 2.0 x 

fn ±2Hz

 ±1.5%  ±0.002 x Un

                                

33 ms                          35 ms                          37 ms

24 ms                          26 ms                           28 ms

< 40 ms

 0.96

< 35 ms

 ±1.0%  ±20 ms

-50 dB f = n x fn  n = 2 3 4 5 …

 47.    (NSPTOV)

1)   = 0.0 x Un fn = 50 Hz  1000 

2)  
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 1)2) 

                                     U = 1.1 x 

fn ±2Hz

 ±1.5%  ±0.002 x Un

                                

55 ms                          56 ms                          58 ms

< 40 ms

 0.96

< 35 ms

 ±1.0%  ±20 ms

-50 dB f = n x fn  n = 2 3 4 5 …

 49.    (ROVPTOV)

1)   = 0.0 x Un fn= 50 Hz  1000 

2)  

0.010...1.000 x Un

40...120000 ms

NSPTOV

NSPTOV

0.001

1

 48.    (NSPTOV) 

0.010...1.000 x Un

40...300000 ms

ROVPTOV

ROVPTOV

0.001

1

 50.    (ROVPTOV) 
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±10 mHz

±100 mHz

( df/dt <5 Hz/s )

 ±2.% x 

(  5Hz/s < df/dt < 15 Hz/s )

< 80 ms

< 120 ms

<150 ms

 ±1.0%  ±30 ms

f>/f<

df/dt

f>/f<

df/dt

 51.    (FRPFRQ)

1=Freq <

2=Freq >

3=df/dt

4=Freq < + df/dt

5=Freq > + df/dt

6=Freq < OR df/dt

7=Freq > OR df/dt

0.900…1.200

0.800…1.100

-0.200…0.200

80…200000

120…200000

x Fn

x Fn

x Fn/s

ms

ms

0.0001

0.0001

0.005

10

10

1=Freq <

1.050

0.950

0.010

200

400

df/dt

 52.    (FRPFRQ) 
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 1)2) 

                                     I  = 2 x 

                                     I  = 10 x 

fn ±2Hz

 ±1.5%  ±0.002 x In

                                

22 ms                          24 ms                          25 ms

14 ms                          16 ms                           17 ms

< 40 ms

 0.96

< 35 ms

 ±1.0%  ±20 ms

 ±5.0%  ±20 ms 3)

-50dB f = n x fn  n = 2 3 4 5 …

 53.    (NSPTOC)

1)   = 0.0 fn = 50 Hz  1000 

2)  

3)   = 2.5 x In  1.5  20

1)

0.01...5.00 x In 

0.05...15.00 

40...200000 ms

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 

                 18, 19

NSPTOC

NSPTOC

NSPTOC

NSPTOC

0.01

0.05

10

 54.    (NSPTOC) 

1)  
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fn ±2Hz

 ±2%

< 70 ms

< 40 ms

 0.96

< 35 ms

 ±1.0%  ±20 ms

-50dB f = n x fn  n = 2 3 4 5 …

 55.    (PDNSPTOC)

fn ±2Hz

 ±1.5%  ±0.002 x In

 ±1.0%  ±20 ms

 57.    (CCBRBRF)

10...100 %

100...30000 ms 

0.05...0.30 x In

PDNSPTOC

PDNSPTOC 

PDNSPTOC

1

1

0.01

 56.    (PDNSPTOC) 
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CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

CCBRBRF

1=on

5=off

0.05...1.00 x In

0.05...1.00 x In

1=  

2=  

3=

1=

2=  

3=

0...60000 ms

0...60000 ms

0...60000 ms

1=

2= -

0...60000 ms

1=

2=

-

0.05

0.05

-

-

10

10

10

-

10

-

 58.    (CCBRBRF) 

 1)

 fn ±2Hz

 ±1.5%  ±0.002 x In 0.01...4.00 x In

 ±2.0%  ±0.50 s

 59.    (T1PTTR)

1)  > 1.2 x 
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Ambiens  Off 

T1PTTR

T1PTTR

T1PTTR

T1PTTR

T1PTTR

T1PTTR

T1PTTR

T1PTTR

T1PTTR

-50...100°C

1...5

0.05...4.00 x In

0.0...200.0°C

60...60000 s

20.0...200.0°C

20.0...150.0°C

20.0...150.0°C

-50.0...100.0°C

1

1

0.01

0.1

1

0.1

0.1

0.1

0.1

 60.    (T1PTTR) 

 f=fn

 ±1.5%  ±0.002 x In

 I2f/I1f  ±5.0%

+35 ms / -0 ms

 0.96

+35 ms / -0 ms

 61.    (INRPHAR)
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INRPHAR

INRPHAR

5...100 %

20...60000 ms

1

1

 62.    (INRPHAR)

ARCSARC

ARCSARC

ARCSARC

0.50...40.00 x In

0.05...8.00 x In

1=

2=

3=

0.01

0.01

 64.    (ARCSARC) 

 

                                       =“ + ”1)2)

                                       =“ ”2)

 ±3%  ±0.01 x In

                                

9 ms                     12 ms           15 ms

9 ms                      10 ms           12 ms

< 40 ms

 0.96

 63.    (ARCSARC)

1)  = 1.0 x In  = 2.0 x fn = 50 Hz  200 

2)  
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1=ANSI 

2=ANSI 

3=ANSI 

4=ANSI 

5=ANSI 

6=

7=

8=

9=IEC 

10=IEC 

11=IEC 

12=IEC 

12=IEC 

14=IEC 

15=IEC 

17=

18=RI 

19=RD 

5=ANSI 

15=IEC 

17=  A

18=  B

19=  C

20=

21=  A

22=  B

23=

 65.   
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 ±1.0%  ±20 ms

 66.    (DARREC)

 fn ±1 Hz

 ±3.0%  ±0.01 x Un

± 10 mHz

± 3°

<50 ms

 0.96

 ±1.0%  ±20 ms

 67.    (SECRSYN)
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0.1…0.8

0.2…1.0

200…60000

0.50…1.15

-180…180

0…60000

100…6000000

100…60000

40…250

x Un

x Un

Ms

x Un

deg

ms

ms

ms

ms

0.1

0.1

10

0.01

1

10

10

10

10

0.2

0.5

200

1.05

180

0

2000

100

60

-1=

1=

2=

3=

4=

5=

6=

7=

0.01…0.50

0.001…0.100

5…90

1 = 

2 = 

3 = Asynchronous

1 = 

2 = 

x Un

x Fn

deg

0.01

0.001

1

1=

0.05

0.001

5

2 = Synchronous

1 = 

 68.    (SECRSYN) 
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 fn ±2Hz

±0.5%  ±0.002 x In

 0.01...4.00 xIn

-50dB f = n x fn  n = 2 3 4 5 …

 69.    (CMMXU)

f/fn = ±2Hz

±1.0%  ±0.002 x In

 0.01...4.00 xIn

-50dB f = n x fn  n = 2 3 4 5 …

 70.    (CSMSQI)

fn ±2Hz

 0.01…1.15 x Un

±0.5%  ±0.002 x Un

-50 dB f = n x fn  n = 2 3 4 5 …

 71.    (VMMXU)

fn ±2Hz

 0.01…1.15 x Un

±1.0%  ±0.002 x Un

-50 dB f = n x fn  n = 2 3 4 5 …

 72.    (RESVMMXU)
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f/fn = ±2Hz

±0.5%  ±0.002 x In

 0.01...4.00 xIn

-50dB f = n x fn  n = 2 3 4 5 …

 73.    (RESCMMXU)

f/fn = ±2Hz

±0.5%  ±0.002 x Un

-50dB f = n x fn  n = 2 3 4 5 …

 74.    (RESVMMXU)

0.10…1.20 x In

0.50…1.15 x Un

fn ±1Hz

|PF| > 0.71

|PF| > 0.71

S P  Q ±1.5% 

±0.015 

±1.5%

-50 dB f = n x fn  n = 2 3 4 5 …

 75.   (PEMMXU)

± 10 mHz

35 – 75 Hz

 76.    (FMMXU)
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1) < 30 ms

 77.    (CCRDIF)

1)  

1)

•  NPS 

•  

U  = 1.1 x 

U  = 5.0 x 

U = 1.1 x 

U = 2.0 x 

 79.   VT  (SEQRFUF)

1)  fn = 50 Hz  1000 

0.05...0.20

1.00...5.00

x In

x In

 78.    (CCRDIF) 

< 33 ms

< 18 ms

< 30 ms

< 24 ms
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20.  

 LCD 

SLD

Web
PCM600

/ L/R

/

 15.   16.  

1)

6x12 

13x14 

5

4

20

8 

 77.   

1)  

1)

6x12 

13x14 

10

8

20

8 

 78.   

1)  
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21.  
 615 

 (25°)

19”
19” 4U Combiflex 

19”

RTXP18 

  

:
•  
•  
•   25°
•  
•  
•   19" 
•   RTXP 18  19" 

•  161.5±1 mm
•  165.5±1 mm

22.  

 CT 

 17.   18.   19.  25°

48

17
7

16
0

177

153

164

98

17
7

16
0

186

103

23
0

107

25°

133

190
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23. 
 

HMI 

H C F F A E A K A B C 2 B A A 1 1 E

#

1

2

3

H

C

F

615 

 I/O  “F” 
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H C F F A E A K A B C 2 B A A 1 1 E

#

4-8

A= 

B= 

C= 

D=

E= 

F= /

G=

J= /

K= / 12BI+10BO

L=

M= /

# 4

A

B

C

D

E

F

G

J

K

L

M

# 5-6

AA = 4I(I01/5A) + U0

AB = 4I(I0 0.2/1A)+U0

AA = 4I (I0 1/5 A)+ U0

AB = 4I(I0 0.2/1A)+U0

AC= 4I (I0 1/5 A)

AD = 4I (I0 0.2/1A)

AC = 4I (I0 1/5 A)

AD = 4I (I0 0.2/1A)

AE = 4I (I0 1/5 A) + 5U

AF = 4I(I0 0.2/1A)+5U

AE  = 4I (I0 1/5 A) + 5U

AF = 4I (I0 0.2/1A)+5U

DA = 3Is + 3Us +I0(I01/5A)

BC= 7I (I0 1/5A) + 5U

BD= 7I (I0 0.2/1A)+5U

AE = 4I (I0 1/5 A) + 5U

AF = 4I (I0 0.2/1A)+5U

AC = 4I (I0 1/5 A)

AD = 4I (I0 0.2/1A)

AE = 4I (I0 1/5 A) + 5U

AF = 4I (I0 0.2/1A)+5U

/

# 7-8

AA = 3 BI + 6 BO

AC = 11 BI + 10 BO 

AE = 17 BI + 13 BO

AB= 4 BI + 6 BO

AD = 12 BI + 10 BO

AF = 18 BI + 13 BO

AG = 16 BI + 10 BO

AG = 16 BI + 10 BO

AK  =8BI +6BO

AH= 8 BI + 10 BO

AD = 12 BI + 10 BO

AD = 12 BI + 10 BO

AB = 4 BI + 6 BO

AD = 12 BI + 10 BO

AG = 16 BI + 10 BO

64    | 
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H C F F A E A K A B C 2 B A A 1 1 E

#

9-11
 #9

 #10

 #11

# 9

A   = RS-485

 IRIG-B)

A = RS-485

 IRIG-B)

B = 

(ST) 1)

B = 

(ST) 1)

B = 

(ST) 2)

N = 

N = 

# 10

A = 1 x LC

B   = 1 x RJ-45

N = 

B = 1 x RJ-45

N = 

C = 2 x RJ-45+ 1 x LC

D = 3 x RJ-45

E=1 x RJ-45 + 2 x LC

A = 1 x LC

B = 1 x RJ-45

C = 2 x RJ-45+ 1 x LC

D = 3 x RJ-45

E = 1 x RJ-45 + 2 x LC

N = 

# 11

B = Modbus

C   = IEC 61850  Modbus

D = IEC 60870-5-103

G = IEC 61850  

       IEC 60870-5-103

B = Modbus

D = IEC 60870-5-103

B = Modbus

C = IEC 61850  Modbus 

D = IEC 60870-5-103

G = IEC 61850  

       IEC 60870-5-103

B = Modbus

D = IEC 60870-5-103

B = Modbus

C = IEC 61850  Modbus 

D = IEC 60870-5-103

G = IEC 61850  

       IEC 60870-5-103

A = IEC 61850

B = Modbus

C = IEC 61850  Modbus

A = IEC 61850
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H C F F A E A K A B C 2 B A A 1 1 E

#

12

13

14

15

16

17-18

 LCD

 LCD

 LCD

 LCD

 1

( L M)
3)

( L M)3)

( F J K)

( F J K)

( F J K)

( F J K)3)

 2

( A B E F G J K M )

+

( A B E F G J K )

( B F J K)

( D)

 

( C D L)

48...250 V DC, 100...240 V AC

24...60 V DC

4.1 

2

A
B
C
D

A
B
C
D
E
F
G
N

A

B

D
E
N

1
2

1E

H C F F A E A K A B C 2 B A A 1 1 E

(#)  1   2   3   4   5   6   7   8   9  10  11  12  13  14  15  16  17  18
     

20.  

1 RS-485 RS-232 D-Sub9 IRIG-B

2

3 9-10 BB BN
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24.  

1.5 m

3.0 m

5.0 m

1MRS120534-1.5

1MRS120534-3.0

1MRS120534-5.0

 79.   

 19" 

 19" 

 RTXP (4U Combiflex)  REF615 

RHGT 19”  C

 4U Combiflex  REF615 RHGT 19”  C

 RTXP18 19”

RTXP24 19”

1MRS050696

1MRS050697

1MRS050831

1MRS050694

1MRS050695

2RCA022642P0001

2RCA022643P0001

2RCA021952A0003

2RCA022561A0003

 80.   
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PCM600

REF615 

2.6

IE 7.0 IE 8.0 IE 9.0

4.1

 81.   

Relion® 615  REF615

25.  

Web  PCM600 

PCM600 
IEC 

61850 GOOSE

IE 

7.0 IE 8.0 IE 9.0

 PCM600  
PCM600 

615

PCM600 HMI
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LED

Modbus®

IEC 60870-5-103 

XRIO /

IEC61850 GOOSE

•

Web 

•

•

•

•

•

•

-

-

-

-

-

-

-

-

-

•

•

•

-

PCM600

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

-

•

-

•

 82.   
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26.  

21.  A B 

1) ;
2) CT
    ;
3) X110/BIO
    A
4) 

4)
COM1

COM2

X 5

10

9

8

7

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

3

3

N

N

N

N

N

60
210V

1/5A

1/5A

1/5A

1/5A
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22.  C D 

1)

1)

1)

REF615

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

3

3

N

N

N

N

1/5A

1/5A

1/5A

1/5A

4)
COM1

COM2

X 5

10

9

8

7

1) ;
2) CT
    ;
3) X110/BIO
    C
4) 
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23.   E  F 

1) ;
2) CT
    ;
3) 
4) F X110

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

60
210V

N
U12B

60
210V

N
60
210V

N
60
210V

N
60
210V

N

N

N

N

N

1/5A

1/5A

1/5A

1/5A

3)
COM1

COM2

X 5

10

9

8

7
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24.  G

2)
COM1

COM2

X 5

10

9

8

7

1) ;
2) 

REF615
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25.  J

1) ;
2) CT
    ;
3) 

3)
COM1

COM2

X 5

10

9

8

7

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

60
210V

N
60
210V

N
60
210V

N
60
210V

N
60
210V

N

1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N

IL1B

IL2B

IL3B

U12B
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26.  K

3)
COM1

COM2

X 5

10

9

8

7

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

1/5A

N
1/5A

N
1/5A

N
1/5A

N

U12B

U1

U2

U3

Uo

not in use

not in use

not in use

not in use

60
210V

N

60
210V

N

60
210V

N

60
210V

N

60
210V

N

60
210V

N

60
210V

N

60
210V

N

60
210V

N

1) ;
2) CT
    ;
3) 
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27.  L

1) ;
2) CT
    ;
3) X110 8BI+4BO

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N
1/5A

N

IL1B

IL2B

IL3B



 | 77

28.  M

REF615

1)

1)

1)

Light sensor Input 1

Light sensor Input 2

Light sensor Input 3

60
210V

N
U12B

60
210V

N
60
210V

N
60
210V

N
60
210V

N

N

N

N

N

1/5A

1/5A

1/5A

1/5A
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29.  X5

1 10
       9 8 7 Rx/+ Rx/- Tx/+ Tx/-

1)

X 5

9

10

8

7

6

5

4

3

2

1

COM1

AGND

GNDC

GND

IRIG-B+

IRIG-B-

COM2
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27.  
KEMA KETOP

28.  
www.abb.com/substationautomation

 REF615 

30.  
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29.  

 

1

1

2

1

1

2

1

1

2

1

2

1

1

2

1

2

1

2

1

1

1

2

1

1

2

3

IEC 61850

PHLPTOC1

PHHPTOC1

PHHPTOC2

PHIPTOC1

DPHLPDOC1

DPHLPDOC2

DPHHPDOC1

PH3LPTOC1

PH3LPTOC2

PH3HPTOC1

PH3HPTOC2

PH3IPTOC1

DPH3LPDOC1

DPH3LPDOC2

DPH3HPDOC1

DPH3HPDOC1

EFLPTOC1

EFLPTOC2

EFHPTOC1

EFIPTOC1

DEFLPDEF1

DEFLPDEF2

DEFHPDEF1

EFPADM1

EFPADM2

EFPADM3

INTRPTEF1

HAEFPTOC1

IEC 60617

3I> (1)

3I>> (1)

3I>> (2)

3I>>> (1)

3I> → (1)

3I> → (2)

3I>> →

3I> (1)

3I> (2)

3I>> (1)

3I>> (2)

3I>>> (1)

3I> -> (1)

3I> -> (2)

3I>> -> (1)

3I>> -> (2)

I0> (1)

I0> (2)

I0>> (1)

I0>>>

I0> → (1)

I0> → (2)

I0>> →

Yo > ->(1)

Yo > ->(2)

Yo > ->(3)

I0> → IEF

I0>HA

IEC-ANSI

51P-1 (1)

51P-2 (1)

51P-2 (2)

50P/51P (1)

67-1 (1)

67-1 (2)

67-2

51P-1 (1)

51P-1 (2)

51P-2 (1)

51P-2 (2)

50P/51P (1)

67-1 (1)

67-1 (2)

67-2 (1)

67-2 (2)

51N-1 (1)

51N-1 (2)

51N-2 (1)

50N/51N

67N-1 (1)

67N-1 (2)

67N-2

21YN (1)

21YN (2)

21YN (3)

67NIEF

51NHA

 83.   REF615 
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I0

1

2

1

2

3

1

2

3

1

2

3

1

2

3

1

2

1

2

3

1

2

3

IEC 61850

EFPTOC1

NSPTOC1

NSPTOC2

PDNSPTOC1

ROVPTOV1

ROVPTOV2

ROVPTOV3

PHPTUV1

PHPTUV2

PHPTUV3

PHPTOV1

PHPTOV2

PHPTOV3

PSPTUV1

NSPTOV1

FRPFRQ1

FRPFRQ2

FRPFRQ3

T1PTTR1

CCBRBRF1

INRPHAR1 

TRPPTRC1

TRPPTRC2

ARCSARC1

ARCSARC2

ARCSARC3

LSHDPFRQ1

LSHDPFRQ2

LSHDPFRQ3

IEC 60617

I0>>(1)

I2> (1)

I2> (2)

I2/I1>

U0> (1)

U0> (2)

U0> (3)

3U< (1)

3U< (2)

3U< (3)

3U> (1)

3U> (2)

3U> (3)

U1<

U2>

f>/f<，df>/dt (1)

f>/f<，df>/dt (2)

f>/f<，df>/dt (3)

3Ith>F

3I>/I0>BF

3I2f>

Master Trip (1)

Master Trip (2)

ARC (1) 

ARC (2) 

ARC (3)

UFLS/R (1)

UFLS/R (2)

UFLS/R (3)

IEC-ANSI

51N-2(1)

46 (1)

46 (2)

46PD

59G (1)

59G (2)

59G (3)

27 (1)

27 (2)

27 (3)

59 (1)

59 (2)

59 (3)

47U+

47O-

81 (1)

81 (2)

81 (3)

49F

51BF/51NBF

68

94/86 (1)

94/86 (2)

50L/50NL (1) 

50L/50NL (2) 

50L/50NL (3)

81LSH (1)

81LSH (2)

81LSH (3)

 83.   REF615 
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1

2

1

1

2

3

1

2

1

2

VT 

IEC 61850

CMHAI1

VMHAI1

PHQVVR1

CBXCBR1

DCSXSWI1

DCSXSWI2

ESXSWI1

DCSXSWI1

DCSXSWI2

DCSXSWI2

ESSXSWI1

ESSXSWI2

DARREC1

SECRSYN

SSCBR1

TCSSCBR1 

TCSSCBR2 

CCRDIF1 

SEQRFUF1

RDRE1

CMMXU1

CSMSQI1

RESCMMXU1

VMMXU1

RESVMMXU1

VSMSQI1

PEMMXU1

FMMXU1

IEC 60617

PQM3I(1)

PQM3U(1)

PQMU(1)

I ↔ O CB

I ↔ O DC (1)

I ↔ O DC (2)

I ↔ OESC

I ↔ O DC (1)

I ↔ O DC (2)

I ↔ O DC (3)

I ↔ O ES (1)

I ↔ O ES (2)

O → I

SYNC

CBCM

TCS (1) 

TCS (2) 

MCS 3I 

FUSEF

-

3I

I1, I2, I0

I0

3U

U0

U1, U2, U0

P, E

f

IEC-ANSI

PQM3I(1)

PQM3V(1)

PQMV(1)

I ↔ O CB

I ↔ O DC (1)

I ↔ O DC (2)

I ↔ OESC

I ↔ O DC (1)

I ↔ O DC (2)

I ↔ O DC (3)

I ↔ O ES (1)

I ↔ O ES (2)

79

25

CBCM

TCM (1)

TCM (2)

MCS 3I

60

-

3I

I1, I2, I0

In

3U

Vn

U1, U2, U0

P, E

f
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30.  

/

A2007.12.20

B2008.2.22

C2008.6.20

D2009.3.3

E2009.7.3

G/2010.7.3

G/2014.3.1

1.0

1.0

1.1

2.0

2.0

3.0

4.1



1Y
ZA

00
00

42
-c

n.
G

  2
01

4.
0411

025-5118 3000
025-5118 3883
211100

400-887-6268
ABB  Relion  ABB 
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