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Substation Automation,
RTU’s

Power Quality
Feeder Automation Protection

SICAM, SIPROTECSICAM SIPROTEC, Reyrolle

Digital Grid Products
Broadest portfolio – strong brands for IEC 61850
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Merge of IEC TC57
and UCA activities

Introduction of the
SIPROTEC 4
product group

Official publication
of IEC 61850
Edition 1

Definition of
UCA 2.0 for
substation
automation

New Work Item
Proposal for
IEC 61850 at TC57
Plenary
Minneapolis

First realized
IEC 61850 project
worldwide

First drafts of
IEC 61850
available

The histories of IEC 61850 and SIPROTEC are strongly interconnected

Milestones of the IEC 61850 evolution, 1994 – 2005 the
pioneering phase

SIPROTEC 4 first
certified IEC 61850
Edition 1 server

IEC
&

UCA
UCA

1994 1995 1997 1998 2003 2004 2004 2005
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First Interoperable
multi-vendor
Process Bus
project
accomplished

Official publication
of IEC 61850
Edition 2

SIPROTEC 5 first
certified IEC 61850
Edition 2 server

SICAM PAS first
certified IEC 61850
client

Siemens is
honored by Frost &
Sullivan for the
implementation of
IEC 61850

Siemens announ-
ces more than
100,000 protection
devices with IEC
61850 in operation

Siemens offers
PRP/HSR
redundancy in
SIPROTEC 4 / 5

SIPROTEC 5
market launch
featuring
IEC 61850
Edition 2

Milestones of the IEC 61850 evolution, 2006 – 2015 the global
rollout phase

PRP
HSR

Redundancy
RWE

The histories of IEC 61850 and SIPROTEC are strongly interconnected

2008 2008 2009 2012 2012 2013 2013 2015

July 2016 Automation Products



Unrestricted © Siemens 2020
Jul 2020Page 5 Zoran Ristanović / SI DG

Communication Topologies – Ring and star with external
switch

Devices connected in star configuration and Dual Homing Link Redundancy

Dual Homing Link Redundancy

• 2 external Switches – directly
connected

• SIPROTEC devices connected
in star structure to switches

• SIPROTEC devices with two
Ethernet ports

• Port 1 is sending

• Port 2 is standby

• Switch over time <5 ms

àEstablished since 2004

Station Automation

Field 1

Device n Device m

Field n

Device n Device m

Ring configuration with RSTP Rapid Spanning Tree Protocol

July 2016 Automation Products
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Communication Topologies – Ring with integrated switches

RSTP Rapid Spanning Tree
Protocol

• 2 external RSTP-Switches

• SIPROTEC devices with
integrated RSTP switch

• Rings with up to 30 devices

• Several rings can be
connected to external switches

• Setting of RSTP parameters
necessary

àWell established technology
(>400.000 devices)

àField proven interoperability

Station Automation

Field 1

Device 1 Device n-1

Field n

Device n Device m

Ring configuration with RSTP Rapid Spanning Tree Protocol

July 2016 Automation Products

Devices integrated into the RSTP ring
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400/110kV 6x

FO Stationbus IEC 61850

IEC 61850 FO-ring 1

Dispatch Center

IEC60870-5-101

Control Room
PAS CC (2 x)

GP
S 
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te

nn
a

TP-cord RJ45

Switch

Control Cubicle Station Unit

Full Server

Switch

Engineering Workstation
for Automation System
and relays (PAS UI +
DIGSI)

Switch Switch Managed Switch Functions, priority control (IEC 61850 GOOSE)

Serial Hub 10/100 Mbit/s / RS232 / RS485

RS232 IEC60870-1-101
RS485 IEC60870-5-103

RS485 DIGSI

SHub

E-M

RS232 DIGSI
E-M Ethernet modem 10/100 Mbit/s / RS232 / RS485

6MD common
4x

Switch
20kV 1x

TS 400/110 kV Sombor 3
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Full Server

400kV OHL

Control Cubicle Station Unit

400kV

Relay house +RK1 Relay house +RK2
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400kV TR
Switch
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SHub

Switch

Switch Switch

Relay house +RK11

Switch

Relay house +RK14

Switch

Relay house +RK12

Switch

Relay house +RK13
Switch

MV switchgear

TS 400/110 kV Sombor 3
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Full Server
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TS 400/110 kV Sombor 3
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Full Server

20kV

Control Cubicle Station Unit

MV switchgear

Switch

Switch

Switch

Relay house +RK11
Switch

Relay house +RK2

Switch

Relay house +RK12
Switch

Relay house +RK14

Switch

Relay house +RK1

Switch

Relay house +RK13

TS 400/110 kV Sombor 3
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TS 220/110kV
BISTRICA
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TS 400kV ELBASAN 3
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TS 400kV ELBASAN 3



Unrestricted © Siemens 2020
Jul 2020Page 14 Zoran Ristanović / SI DG

TS 400kV ELBASAN 3
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TS 400kV ELBASAN 3
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SS 400/110kV OHRID
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TS 110/20kV RUMA 1
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TS 110/35/10kV RALJA
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TS 35/10kV VINČA, BORČA 2
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PRP 10kV SOBOVICA
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Seamless Redundancy Systems:

• PRP – Parallel Redundancy Protocol IEC 62439-3.4
Two active links, both sending, parallel configuration

• HSR – High Availability Seamless Redundancy IEC 62439-3.5
Two active links, both sending, ring configuration

Redundancy with recovery time

• Dual Homing Link Redundancy
Two active links, one is sending, sending link changes if one link is down

• RSTP Rapid Spanning Tree Protocol
Redundancy IEEE 802.1D-2004

Communication Requirements for Process Bus

Insufficient for
Process bus

Field proven
in SIPROTEC

July 2016 Automation Products
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Protection communication
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Protection communication
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Line differential protection SIPROTEC 5
Multimedia protection interfaces

• Use of present infrastructure
• Future save investment in protection and

communication
• Increased system availability (application

of differential protection for longer lines)

• Modules changeable and upgradeable
• Modules with two interfaces
• Automatic time synchronization
• Monitoring of PI transfer quality
• Automatic restraint against disturbances and

network re-routings

• Integrated modules for FO up to 100 km and digital
networks according C37.94

• External converters for pilot wires up to 20 km and
digital networks according X.21 and G703

• Ext. FO-repeaters up to 170 km

• Communication via optical fiber FO, existing 2-wire
connections (pilot wire, telephone cable) and digital
communication networks (SDH, IP-MPLS)
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Direct FO
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Line differential protection SIPROTEC 5 and SIPROTEC 4
Protection Data Communication
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USART-AD1FO

/

USART-AE2FO

Distances up to 60 km
One repeater on SIPROTEC 5 side needed

FO17-18
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Distances up to 100 km
One repeater on SIPROTEC 5 side needed

FO19
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USART-AD1FO

/

USART-AE2FO

Distances of more than 100 km
Repeater on both sides needed (scalable)

FO5
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All Medias between communication converters 7XV5662,
e.g. Pilot wire, G703, X21

FO5
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USART-AD1FO

/

USART-AE2FO

Direct connection for distances up to 2.5 km

FO5
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Kontakt

Sunčica Cvetković
Smart Infrastructure
Digital Grid
Omladinskih brigada 90V
Beograd
Srbija

Mobile: +381 60 81 70 062

E-mail:
suncica.cvetkovic@siemens.com

Zoran Ristanović
Smart Infrastructure
Digital Grid
Omladinskih brigada 90V
Beograd
Srbija

Mobile: +381 60 81 70 260

E-mail:
zoran.ristanovic@siemens.com

siemens.com


