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Standard Typical re-config time Remark

Available 

since

STP Spanning Tree IEEE802.1 30s
any topology / mesh, 

diameter limited
1990

RSTP Rapid Spanning Tree IEEE802.1 2s
any topology / mesh, 

diameter limited
2001 / 2004

CRP Cross Network Protocol IEC 62439-2008
1 s worst case for 512 

end nodes

any topology / duplicated 

networks 

BRP Beacon Redundancy Protocol IEC 62439-2008
4,8 ms worst case for 

500 end nodes

Two top switches with star, 

line or ring 
-

DRP Distributed Redundancy Protocol Future release of IEC 62439
100 ms worst case for 50 

switches
ring, double ring -

MRP Media Redundancy Protocol IEC 62439-2008 200ms 50 switches ring
1998 (1) / 

2007

Fast MRP Media Redundancy Protocol IEC 62439-2 (2010)
30ms (50 switches)  

10ms (15 switches)
ring 2007(2) 

PRP Parallel Redundancy Protocol IEC 62439-2008 0ms
any topology / duplicated 

networks
2008

Optimized RSTP Rapid Spanning Tree IEC 62439-1 (2010) 5..20ms per hop
limited to special config 

set
2008

HSR High Available Seamless Ring IEC 62439-3 (2010) 0ms ring -

Protocol

  IEC 62439 
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IED 
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IED 

IED 

Switch 

Workstation Scada 
Network 

Clock 

Switch 

Turbo Ring 

Switch Switch Switch Switch 

Turbo Chain Turbo Chain 

 MOXA Turbo Ring/Turbo Chain  

   
  

Ха ак и ики 

• С   

• П   

• Turbo Ring/Turbo Chain  -  
 <20ms (FE)  

Switch Switch Switch 

Bay1 Bay2 Bay3 Bay4 

Reference: IEC 61850-90-4 7.3.1.3.1 
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PRP/HSR Switch 

3-port RedBox 

PRP/HSR 

Computer 

PRP/HSR Module 
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QoS  Э  61580 
•     

QoS = Quality of Service 

К  
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Low 
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IEEE 1588v2 PTP –   

PSCADA 
Printer 

Switch 

MU MU MU 

Bay1 Bay2 Bay4 

Switch 
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(IEEE 1588 Reference Clock) 
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TC 
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TC TC TC 
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1.     Windows  Linux  
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