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Idea ñflying on the airò é one network for 

everything

Independent components are connected by one common 

Bus. Everything inside homogeneous system - IO, control 

loops, real time processing and so on é
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All CPU (masters) have direct connection with 

all IOs (slaves)

Homogeneous ñone-levelò interaction



Why Ethernet: 

Å It is network ïeasy to do ñhot swapò, simple connection, 

others important things for control system

ÅHigh speed ï100 MHz and 1 GHz today and it is not limit

ÅAvailability ïmost popular main Network technology

ÅLow price

Åreal ñReal-timeò behavior by using ñswitchesò

ÅHigh distance and different types of media (wires, fiber-optic, 

radio)

ÅEasy to redundancy

ÅPower Over Ethernet

Ethernet ïsystem Bus

Ethernet is the mostly efficient solution



Minimum redundancy architecture

(asymmetrical)

available CPUs on the market have 4-Ethernets only
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CPU block for control-loop is using in DCS 

ñTornado-Nò

Advantech ARK-3382

BoxPC

4 Fast Ethernet !



Efficient redundancy architecture

(symmetrical)

CPU with 6-Ethernets is needed 

(not available on the market today)
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2-nd level 
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Computers



Basic ideas for IO Ethernet-modules ñMIRage-Nò -

intellectual ñfield interfaceò with Ethernet

Basic
It is ñField Interface Deviceò with direct connection to the ñfieldò 

and to Ethernet. 

Functionality is the most important!  

Mechanics
DIN-rail 35 mm mounting in cabinets

Direct connection of ñfield cablesò up to 2,5 
2

mm.

Elementôs replacement without wiring of ñfield cablesò

Structure
Redundancy of critical elements

Functions of MIRage-N:

ÅAnalog and discrete IO

ÅData processing (filtering, calculation, etc),

Ådiagnostic,

ÅData exchange through Modbus TCP/UDP over Ethernet

Easy to design application systems



Example of MIRAGE-N module

Ethernet 
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24V 

connector

fuse

Removable 

electronic block
ñfieldò cables 
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No active 

components on 

the ñmotherò 

board



Developing of new system based on ñMIRage-Nò was started at 2005.

Award of "Control Engineeringñin 2007



Examples of current projects: Energy block 450 MW of Krasnodar PP 

with combined cycle, EB 200 MW coil PP in Krasnoyarsk
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ʉʇ-ɸ

ʉʇ-ɹ

ʉɹɼ-ɹ

ʉɹɼ-ɸ

A
D

V
A

N
T

E
C

H

A
D

V
A

N
T

E
C

H

A
D

V
A

N
T

E
C

H

A
D

V
A

N
T

E
C

H

A
D

V
A

N
T

E
C

H

A
D

V
A

N
T

E
C

H

ʋʉʆ ʇʊ, ʊɻ ʠ ʚʩʧʦʤʦʛʘʪ. 
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Test results

Scale

DCS for Energy block has 500-600 MIRage-N modules

Results

One redundant CPU for 50 MIRage-N modules:

Å15-20% CPU load for standard cycles 100 ms and one 

special cycle 10 mc for SOE;

ÅNetwork load ï0,5 Mb/sec (0,5%);

Ådata obtain delay ï1-2 mc;



Implementations

Already implemented

2 DCS for PP in 2009 

Under construction today

2 huge DCS for energy blocks

2 DCS for others PP objects


