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» Solutions COM 600 — form the bottom

* SAS 605 — flexible solutions

* SAS 635 & SAS 610...690 — complete solutions
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Automation
Monitoring
Definition of damage

Events, Alarms
and confirmation

Remote control

380 kV Transformer 380 kV Transformer Line 380 kV Bus Coupler
FU Type 41 FU Type 3A1 FU Type 2A1
| 1 of 6 redundant

Protection
Control
Monitoring
Locks

Data collection

GIS or AIS devices
Instrument transformers
Power transformers




ABB Proposal
000 "Xapman"

Series SAS 600

» PCS of substation based
on IEC 61850 protocol

Series BCS 600 Series BPS 600
* Protections based on IEC
61850 protocol

+ Solutions to control
feeder based on IEC 61850 protocol
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Introduction 000 "Xapman"

In addition to the traditional requirements for management and
protection of substations and more appear to have become
increasingly important:

« Communication network for remote access;

» The accuracy of the data;

 Implementation of lot of work in short time

SAS 600 Series consists of
* SAS600 series (Automation of substations)
« BCS600 series (Feeders control)
» BPS600 series (Protections)

Scalable compatible with IEC 61850 solution

Experience and "'*know-how"* provide a unique combination of
solutions for all types of substations

Approach taking into view of the future development defines
flexibility, modularity and performance
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PCS for substation 000 "Xapman"
(SAS)

Substation Level (The components of the
substation and communication)

» The integration of feeders control solutions
(BCS, BPS, ...)

» Complete distributed concept

» The openness of the system (the connection
to remote systems, the integration with
third-party devices)

Series SAS600 — SAS solution based on IEC61850
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The essence of the presentatlon

GIS substation

AIS substation N
» PCS station level for local and

remote control and monitoring
 Guaranteed safe operation in
different p/s
« All levels of voltage
 All configurations
* All scales of PCS
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« ABB is a scalable completely
compatible with IEC 61850
solution

» Experience and "know-how"
provide a set of solutions for any
substations

 Solutions with view to further
development require flexibility
and modularity

Series SAS 600 — reliable solution for networks
based on experience and new technologies
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Features and benefits

, Our proposal SAS 600:
Substation

Automation « Art of substation PCS
 High-tech solutions based on ABB's vast

MO & gca experience
|=@eikel0lcompliance| ° More than compatibility with the IEC 61850

« Maximum safety, efficiency and reliability of
local and remote control
* More than control

« Sufficient basic functionality can be extended
with additional functions

* From basic to advanced solutions

« Satisfies all the approaches for customers to be
controlled as well as for conditions of
performance and functionality

The




X

_ . 000 “Xapman"
SAS solutions positioning

Efficiency

Functionality

Performance e

The scale of the system

Station - T T L L e EEEE—
RTU
PC/HMI . T e IEC 61850-8-1

-y 1T

IEC 61850-8-1 SAS 610...SAS 690
""""" SAS 635

et o]
G SAS 605

IEC 61850-8-1

COM 600 o=

110-150 kV Transfer



X

000 "Xapman"

Solutions based on COM®600

o Lowest in solution series for small tasks
of power energy distribution

» Basic Features

» Based on the small substation
workstation

 Optimal for integrating of medium-
voltage ABB relay

« Compact installation
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SAS605 000 "Xapman"

* Flexible solution based on RTU560 for
distributed applications which can be easily
scaled

» Basic Features

» Workstation based on the CPU module
of RTU

* |O modules

A large number of protocols with the
ability to integrate various intelligent
devices

 Remote control, local control
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* Flexible solution based on RTU560 for
distributed applications which can be easily
scaled

* Basic Features
* Distributed solution
* Retransmission based on RTU

* A large number of protocols with the
ability to integrate various intelligent
devices

» Reliable remote control and extented
local functionality

IS | 1
| | L\
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SAS610...690 000 "Xapman"

High-tech solution for all types of applications
Basic Features

» Distributed architecture

An extensible architecture and functionality:

* From a single system to complete
redundancy

» Form basic functions to additional functions
A large number of devices

A large number of IEDs

» High performance

Large flexibility

 Functionality

« Communications




|dea to design of the system

Distributed functionality
» The degradation

Use the smallest number of components

* More equipment - less reliable

» Alot of equipment - increasing maintenance costs
Increase reliability of system components

» Testing of the system

* No moving parts

Only critical components are backed up

« Redundant power supply of computers

« Higher reliability

» Higher performance

The communication structure

» Reservations are not at the port of IED

« Communications operate independently at the feeder

X

000 "Xapman"
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Functionality
Control and monitoring

Additional functions A | h'
Control 7 \ '\ 4
Only remote “\ ’
Only local HV
Remote with local master

Local with remote master

With equal priority Option
Substation

Distribution power energy

High voltage power energy
Very high voltage power energy v .}-_"._’
Distribution complex '




PCS solutions
Detail selection 000 “Xapman”

*)more according order COM600 = SAS | SAS SAS
based 605 | 635 610..690

Functions

Time synchronization ° ° ° °
Users roles

Multilevel access to the system ° °
Multilanguage with exact language for each of users ° °
Signals and alarms groups ° ° °
Blocks list ° °
Zoom, drag and drop, etc. ° °
Backup °
Basic functions of control and monitoring

Self-diagnosis, faults, events, telesignals, telemeasurements ° ° °
Mimic schemes of the process and self-diagnosis ° ° °
Control dialogs, capture function to control ) ° ° °
Additional functions

The settings changing ° °
Waveform processing ° °
Reports on measurements ° °
Trends ° °
Send fault events (e-mail, SMS, fax...) ° °
Bus staining ° ° °
Step by step operation ° °
Recommendations for feeder IEDs

REF541/2/3/5 ° ° °
IED670, REB500, REB500sys

Third side producers

Scale of the system

Quantity of feeder 1..30 1...60 1...60 1...150*)
Number of remote connections 0...2 1..4 1.4 0..47

Number of IEC61850 buses 1 1 1 3%



COM 600 Basic solution

System overview

Retransmission, IEC -101, -104
DNP 3.0 (Serial and TCP)

Internet

=
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COM 600 Basic solution x
Features 000 “Xapman"

. Communication module COM 6xx

« Embedded electronics
» There are no moving parts — coolers, disks
* Power supply: 19-30 VDC, 110 VAC/DC
* Protection: IP 50
« Temperature: -25to +70 C
» Store: -40to +80 C

* Sizes: 250 x 100 X 70 mm
(WxHxD)

* Mass: 1,2 kg
* Interfaces:
* 4 serial ports
 Ethernet ports, 100Mbit /s,
4 USB interfaces
1 parallel port
VGA interface
Mouse and keyboard




COM 600 Basic solution x

] 000 "Xapman"
Functions
Working place » Events list
- Based on browser : Alarm_s list :
« Remote and local » Self-diagnostics

- Local is optionally » Waveform processing

Browsing data and control
* Provide scheme
* Objects condition
 Bus staining

 Data and signals
visualization

 Control
« Settings changing



COM 600 Basic solution
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Functions

B' RISTINUMMI 6/33kV

16.12.2005, 15:31

General Single Line Diagram Events

Substation > Single Line Diagram

Il Freeze | o\ Zoomin | o« Zoomout | 100% | [Powered/Unpowered based busbar coloring =] | ¢ © <& &

alarms Help

Logout

U0I3RDIUNWWICD f1ad)

Main
Reserve

uoneysqns

siasn
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Review solution




SAS 600 Series
Review architecture

Advanced SAS —for extra high voltage and complex transmission substations

Highest availability of local and remote

f_?;l P D control through separation as well as

full redundancy of gateway and station

# # computer / HMI

Highest availability of local control
ﬂ i ) "'T 11 provided by two redundant station
_— — computers in hot stand-by configuration

-
-—ﬁ- 'ﬁ with option for telecontrol

Enhanced SAS —for high voltage transmission substations

For manned substations with completely
SAS 850 ) ) independent HMI and gateway function-
’ i p— | [ ality using redundant station computers

for local control and monitoring

For unmanned substations with
completely independent station
computer / HMI and a highly reliable
industrial gateway for remote control

For unmanned substations

with completely independent station
computer / HMI and a RTU based
station controller for remote control

Basic SAS —for distribution and sub-transmission substations

Compact solution featuring an industrial
PC for local control and monitoring with
optional remote access for telecontrol

Compact and flexible solution for
telecontrol using a RTU based station
controller with optional integrated HMI

Main
components

Station computer / HMI
MicroSCADA Pro
(SYSe0n)

—_—

Station computer / HMI
with integrated
gateway

MicroSCADA Pro

(8YS 600 plus COMS00)

|

Independent
gateway COM 581

et

Station controller
RTU 580

Integrated HMI
RTU 580

SAS 605

000 "Xapman"



SAS 005
System review

SAS 605 Basic Automation Solution

Flexible and maintenance free
solution for safe remote control
and monitoring. The solution with
a RTU based station controller
supports direct hardwired I/0Os and
various master protocols.

Control at the substation level is
available using the integrated HMI
server of the station controller.

Typical applications for SAS 605

Power Utilities
Subtransmission and distribution level

Industry
Distribution substations for power supply

Power plants
Distribution substations
for auxiliary supply

Bag; e Contryy
® Monjg,:
Station "Mtoring

o
LT

-

Event Integrated  Station
printer HM controller

VOs

Alternative

master

protocolls

"
IEC 61850-8-1
Decentralized ring*

* Available Ethernet topolc
Centralized ring Decentralized ring

Station level Station level

= .
TEs BHBRE

INRNNN | | | |

Applications

« Long bay-to-station
station cubicles distance

Cholce of large or = Many IEDs per
small switches cubicle/kiosk

100 Mbit/s backbona

Ethernet features

= Large switches
in station cubicle

Applications Ethernet features

« Short bay = Switches in bay and
IED-to-station

« High-speed Gigabit ~ distance
backbone « Fow IEDs

« Redundant powier per cubicle/
supply (option) compartment

Multiple networks

Ethernet features

|
Up to 2 physically
separated networks
Free cholce of topology
per network (centralized
or decentralized)

-

Features

= Highly reliable station controller

= Remote control

= Basic monitoring and control functions

Options

= |ntegrated HMI

= Different master protocols for legacy
IED integration

= |/O modules for hardwired interface

Station level

sl

|

1518

Applications.
= Large systems

» Several voltage levels

= Separate control and protection systems

= Separate protection systems (Main 1, Main 2)
= High reliabiity requirements




SAS 605 Topology A\ R
IEC61850 Substation bus  ggg "Yapman"®

Centralized ring
* Devices are located in the same cabinet

[
p—— » Small destination between devices and
router
Non centralized ring
I |

I _ I - * Routers are located in different places
eel 2l 135 %5 : \ ]
* Large destination between network devices

e i Sami and IED

| |

Lﬁi M LLL' LEE @i Small subnetworks

 Separated subnetworks

* This applies both to non-centralized, and for
the inverse subnetworks

» They improve the reliability and usability
(eg, for different voltages)




SAS 605 Topology x

Master/Slave Protocols 000 "Xapman"

Star
The principle of a star connection
* The router is mounted in a central cabinet

» The best way is to use master/slave
protocols

Ring
 Optical connection to8 devices
* For the bus SPA

Mixed
* More cost-effective

» Based on RS485
» For protocols DNP3.0 and ModBus




SAS 605 Functions
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Review P

Archiving System Diagnostics Single line

Archive Information - Events and Indications

(vivialal ;] 0 e Bl B A

System Diagnosis

Status Infarmation

Alarm list

Alarmliste

Event list

Ereignisliste

User management

Superuser

Cirluser
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SAS 605 Functions
Working place

 User graphic interface

« Monitoring data

« Control functions

* Printing allowed

* Poor ability to configure

 Local and remote control

 Portable (Notebook) or stationary operator

place




Group selection to
change roles

X

SAS 605 FunCtIOnS 000 "Xapman"
Users roles

Different groups

User » Diagnostic, Information about condition
Admin

Clrluser ) : : N
e Modify Users |  Diagnostic, Information about condition,

Configuration, Builds version

 Diagnostic, Information about condition,
Control

o Administrator
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SAS 605 Function 450 saoman®
Events list

Records structure
* Time
» Object name and condition
 Object classificatory
» Event class

Save and filters
Max 100.000 records
All data objects RTU560 can be written as

events

List download to be archived
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SAS 605 Functions

000 "Xapman"
Faults
 Faults
f“\==== Alarmliste
5|5 » Fault class
e Condition
e Time

» Object name and condition
« Max 10 fault classes

Individual or group confirmation

Two types of faults

* It requires confirmation
* [t doesn’t require confirmation
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SAS 605 Functions 440 wasman®
Scheme

* Detailed scheme

 Each level of voltage has one or some
schemes

 All communication apparatus and
measurements are shown

 Access to control dialogs
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SAS 605 Functions 440 wasman®
Safe control

* Use roles control

* Protection by logins

« Selection before control
* Blocks (station or feeder)
 Synchronization

* Block of simultaneous commands
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SAS 605 Functions
Self-diagnostic

* Visualization condition of system
components

» Shows features of system architecture

» Detailed condition RTU560 and slave
devices

* Information about each IED
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SAS 605 Basic components pgg xapmsn*
RTU560 Rack (1/2)

Amnmnaparypa

Module design

Parallel processes

Support exchange protocols
Communication cabinet for CPUs
Extension cabinet and optical modules

It’s used as a telemechanics device for
data retransmission, working place and
connection process signal
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SAS 605 Basic components
000 "Xapman"

RTUS60 Cabinet (2/2)

Master protocols for IEDs

« |EC61850-8-1

* SPA

« |IEC60870-5-103
 DNP3.0

* Modbus

High level protocols NCC

« |IEC60870-5-101

» |IEC60870-5-104

* DNP3.0

» DNP3.0 over LAN/WAN
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SAS 605 Basic components 900 "Xapman”
RTU560 Time module

Real Time Clock
Module

 Time module
 GPS, DCF77 or IRIG-B
 Isinstalled in the cabinet

* The antenna is connected to module
directly

 Time synchronization RTU560 and all slave

devices (in depend from exchange

protocols)
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RTUS60 1O Modules (1/2)

Digital input Digital output

16 inputs « 16 relay output
Voltage 110 or 220 VV DC » Voltage to 250 VDC/AC
» Current: 8A
» Disconnection 50W (L/R=40ms)
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SAS 605 Basic Components ppg =apman"
RTU560 1O modules (1/2)

Analog input Analog output

8 inputs e 2 outputs/module
Current+2 /+5/+£10/+£20 + +25/+5/+10/+20/
[ £+40mA 4..20 mA

Voltage +£2 VDC, 0...20
VDC



SAS 605 Basic components <\J

RTU560 Working place 990 *apman”

A

Working place

« Standard PC (separately)

* Industrial PC (separately)

 Panel PC with Touch Screen (in cabinet)
* Notebook PC (separately)

: |-
I“thﬂllllll .
H
IIIIIII ({CLL




SAS 605 Software
RTU560 working place

4 __[E_ditor

‘Application

RTU 560

* Library components selection

Max 20 screens

Max 200 dynamical objects on the one screen

Background import

Roles control for local and remote control

Users identification and autorization

X

000 "Xapman"



SAS 605 Software x
RTU560 Editor 000 "Xapman"

* Scheme creation

£ RTUS60 HMI Editor [C:\Program Files\ABB\RTUS60 HMI\projects\DemoBox_Symbols.jar]
Fle Page Insert Project Options Info

|2 A SR 15850 B O MW\ O % oy

33k page (13 page || atarmiste page | Ubersicrt page | Ereignisiste page | System page | cortrolpage | Symbolpsge |

e « Static elements

200000 MVAr

* Dynamics elements
« Different colors of components

« Standard functions of drawing

 Easy connection of dynamic elements to
data objects RTU560

 Defined forms of a list of faults and signals

« Validation (connectivity) data objects
RTUS560



SAS 605 Basic components

X

Cabinet 000 "Xapman"

Cabinet

Based on RESPO7

RTUS60 communication cabinet and
extension cabinets

IO Modules 110V DC are mounted inside
cabinet

Option: Panel integration with touch-pad
inside cabinet

Option: DC/AC inverter for redundant

power supply of own needs



SAS 600 Series x
Solution review 000 "Xapman"




Solutions architecture 900 Xapman

SAS 600 Series

Advanced SAS —for extra high voltage and complex transmission substations

Highest availability of local and remote
control through separation as well as
full redundancy of gateway and station
computer / HMI

Highest availability of local control
provided by two redundant station
computers in hot stand-by configuration
with option for telecontrol

Enhanced SAS —for high voltage transmission substations

For manned substations with completely
independent HMI and gateway function-
ality using redundant station computers
for local control and monitoring

For unmanned substations with
completely independent station
computer / HMI and a highly reliable
industrial gateway for remote control

For unmanned substations

with completely independent station
computer / HMI and a RTU based
station controller for remote control

Basic SAS —for distribution and sub-transmission substations

SAS 610

2

Compact solution featuring an industrial
PC for local control and monitoring with
optional remote access for telecontrol

Compact and flexible solution for
telecontrol using a RTU based station
controller with optional integrated HMI

Main
components

—

Station computer / HMI
MicroSCADA Pro
(SYS®e00)

3

—

Station computer / HMI
with integrated
gateway

MicroSCADA Pro

(SYS 600 plus COM500))

|

Independent
gateway COM 581

|

Station controller
RTU 560

&

Integrated HMI
RTU 560

SAS 610...690



SAS 610...690 000 "Xapman"
Communication topology. IEC61850 Bus

jm% L

EEEE [Eq

Centralized ring  Decentralized ring Mixed network

* Routers in- * Routers in different < Different segments of
gen”lf'lﬂ cabinet cabinets network

* Sma .. )
destinationNo Large destination to Is applied for two network

IED types
* Increase reliability

» For example, for different
classes of voltages

IED



SAS 610...690 Topology

X

IEC61850 diagram of network selection

N Performance

00 “Xapman"

No faults
(max. 1 feeder)

High Decentralized rings
performance
e Location
special Centralized ring
requirements

| >

11ED in |Small 3 and more | Large

the cabinet destination IED in the destination
(IED<IED cabinet (IED<IED

|ED & station)

|ED < station)



SAS 610. ° 0690 OOO "X n
apman
IEC61850 Bus Mixed network 2

Printer Events printer ~ Add working place Redundant working places Alarm Telecommunication Remote access
A A 4& A
A
]
Redundant network Ethernet (TCP/IP)
Redundant PCs i U
IEC61850-8-1 Ethernet (TCP/IP) SNTP Network 1
Network 2
Network 3

MO BEE BHE

Voltage level 1 Voltage level 2 Voltage level 3




SAS 610...690 Functions

Basic functions review 990 %apman

Primary equipment supervision Control Secure Operation

M ain |D|:|alatiur| mode | Measages] o o | =

Yoltage 201

Ref. voltage (kY] Set... | IT
Tap value Set... | |

User Management

K& User Management (-]}
£il s Help High alarm L]

High alaim Ack

s SIS0 e

Momal

Disable suthorisation mecharism: [~
User:  [MV_CONTROL [#]  Users language: [EngishEN0  [#]

‘ Authorisalion group | Authorisation level

DEMO_USER , Vie

Alarms




SAS 6 1 O o o o 690 FunCtionS OOO "X n
A : _ apman
Additional functions review

DR upload and Analysis

Measurement Trends and Reports

Trip Counter Table

IED parameterization

Paracmeter Setting

Edt Customice JED View
Gonp /

Groxp / Parametec Name 160 Ve
1

Load Shedding

-IHu1- Stage 6 : Stage 5 _| ]T
we [ J[C = 1 | |
HO3

C—= 1= 1 ||
C = 1= 1 | &= |

Dynamic Busbar Coloring
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Basic functions (1/4)

Main | Operation mode | Measages]

Voltage 20.1

Ref. voltage (k¥) et | 2E|_..1

Tap value Setl... | [2—

Diagnostic of basic Control Safety
equipment  Control dialogs  Selection before
« Permanent « Single and double operation
monitoring commands » Blocks (Feeder and
* Analog values substation)
*n VeSS « Synchronization
 Access to control » Blocks of two

dialogs commands



SAS 610...690 Functions " "
Basic functions (2/4) 000 “Xapman

Disable authorisation mecharism: [~

ser: NTROL E Users language: E

DEMO_USER
GEMERAL
OPERATOR
RELSY_ENGINEERS

Sequences of events Faults Users
* Events list  Faults list  Various levels of
* Archive (pats/current) authorization
* Functions of filters « Confirmation  Defined groups
» Export  Fault classes have access to
 Control and sound objects
warning  Authorization for

each user



SAS 610...690 Functions
Basic functions (3/4) 000 “Xapman"

Measurements

« Direct from current and voltage
transformers

 Signals mAu V
« Time stamps form the feeder
o Statistic

THRIARAGSSOA .

880 Wk 2

Self-diagnostic
» All IED devices

 Additional devices (printers,
other)

» Networks/connections
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Basic functions (4/4) 000 "Xagmon”

=l DA_CLIENT [100] / Calendar

I
OOooOooooCbod

L
]
| |
| (]
= (]
= |
& |
& O
| O
- M (]
= (]
= ]

Ooooooooo4o
T oo v |

Blocks Calendar

« Common system table of blocks  Time of the future events

- Blocks of events, faults, alarms, y Operatlon_after some time
control, printing, data processing. » Easy configuration, individual

setting for every day



SAS 610...690 Functions x

Additional functions (1/4) 000 "Xapman"

1ED Vohse

Trends Measurement reports |[ED parameters
* For easy review and « Measurements archives  Configuration/relo
analyze » Hour/Day/Week/Month/Year ad parameters with
« Any values can be report IED
considered Table and hical £  Parameters /setting
 Graphical and tables avle aiisiciEmyr - (Ol changing
forms ‘ Reports in ASCII or CSV e Accessto IED
» Additional format parameters

calculations e Sum, min, max and etc. values



SAS 610...690 Functions x
Additional functions (2/4)

000 "Xapman"

Fay Mame Betoal settings MNew zettings  Set

Stage  Status
HO1 Stage 6 Stage 5 _I oH _I

=1 | 1|
— JC— 1 | 1|
« [ C—= 1 | 1]
= 1= 1 | |

Dynamic coloring of Automatic sequences Balances

buses « Execution of defined * Balance control and

- Dynamic coloring of sequences ﬂOC\j’VS on thelfeedler

: A and stations leve

gL U » Checking of switching R rchivin

* One color for power e ata archiving
supply y « Control of load

- Complex scheme * Freely configured
visualization SEquences



SAS 610...690 Functions

Additional functions (3/4)
000 "Xapman"

Waveforms Waveforms load Switching counter

* I'paduueckoe * In the manual mode  Breakers diagnostic
OTOOpaKeHUe « Automatically  Operations quantity

* OnpenenacHue MeCT

 Control of summary

[IOBPEKACHUU of disconnected
* l3mepeHue 4acToThl, current

ImapaMeTPOB

MOIIIHOCTEH

e JlnHAMUYECKUU
aHaJIn3



SAS 610...690 Functions
Additional functions (4/4) ©00 "Xapman”

-~ HET onfoff

~_~ MAN to conf. ! !

.~ MAN to conf. ! - Q
~_~ MAN to conf. ; - *

Quick switching Send alarm outside
 Feeder control, station  Fax, Voice messages
diagnostic

« SMS, Pager system
* E-mail



SAS 610...690 ®yHKIIUK

dyHkuu cuctemsl — Pabouee MecTo
000 "Xapman"

Graphical displays Instrumentation In formation analyzing

Settings Documentation, passports

Internet

&

Easy navigation
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System functions — Remote control

« Serial communications to the Control
Centers

 Support for multiple lines with different
protocols

» Diagnosis of network equipment

« Faults, measurements, commands, status

 Check the rights for commands lists

MicroSCADA Pro

Communication Pt
gateway List of faults

» Calculations based on measurements




SAS 610...690 Functions

System functions —

IEC61850-8-1

X

_ ~ 000 "Xapman"
Ime synchronization

« Time comes from the master clock of computer
station or control center

» Time passed on to all devices via SNTP
 Each IED has its own clock

Bue « If the etalon clock fail, the substation computer
will synchronize the time on the basis of own
hours
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SAS 610...690 Functions 000

X

“Xapman"

System functions — Self-diagnostic

Switch 1

[_1Switch 3

Switch 2

[ ] Switch 4

Ok -1

1
Ok - 4

* Protection relays and control stations state
Is monitored by a computer via a bus
IEC61850

 Other devices work by SNMP

» Ethernet switches,
e Time devices,
* Printers

 Additional working
« Self-diagnostic substation bus

* The overall fault in violation of a
redundant network

» Additional faults in various locations



SAS 610...690 Functions
Functions list (1/2)

System functions

Time synchronization

User roles control

Block list

Group faults, signals

Basic functions of monitoring
Self-diagnostic, events and faults
Conditions of communication apparatus and measurements
Self-diagnostic screen
Substation screen

Schemes

Events and faults list

Basic control functions
Switching control, breakers

The principle of selection to control double-lock command
and confirmation commands tap

Checking of control roles
Blocks, synchronization, self-diagnostic

Basic

X
X
X

X X X X X X X

X X

Add.

X

000 "Xapman"

Request



SAS 610...690 Functions
Functions list (1/2)

Additional monitoring functions
Measurements reports
Trends

Remote device parameterization
Waveforms reading
Waveforms analyzing

Faults sending (e-mail, sms, fax)

Remote working place to control substations PC

Additional control functions
Coloring buses

Executing of defined sequences
Balances and limits

Control of data transferring bus

Basic

Add.

X X X X X X X

X

000 "Xapman"

Request

X



SAS 610
System review

SAS 610 Basic Automation System

The compact solution for safe local

control and monitoring. It features a

single system and can be upgraded e

at any time. The choice is yours in Station  Tele-

5 Hardcopy Event Adcitional Station computar / HMI alam communi-
terms of advanced functions and/or printer printer viorkstation device  cation

telecontrol. -~

=7 £ Master . P
7) -[- ook éb

Typical applications for SAS 610 | I | ’ I
|

Power Utilities IEC 61850-8-1 Centl’allled ting’*

Subtransmission and distribution level

Industry

Distribution substations for power supply Featires

Power plants = Single industrial station computer with HMI
Distribution substations = Combined station LAN and Inter-bay bus

for auxiliary supply = Basic monitoring and control functions

Options
= Telecontrol
= Advanced monitoring
= Advanced control

* Available Ethernet to
Centralized ring Decentralized ring Multiple networks
Station level Station level

T T
NARAN AAAN [

Ethernet featurss  Applications Ethernet features Applications Ethemet fastures Applications
= Largeseitchse = Shortbay = Svwitches in bay and = Long bay-to-station = Upto3 physically = Largs syatems
in station cubicle IED-to-station station cuticles distancs szparated networke il ekt e el
= High-speed Gigabit ~ ditance = Chcice of larga or = Many [EDs per = Fres choice of toplogy . Separats control and protection systems
kbane = Few|EDs smal ewitchas cuticle/kicek per network (osntralized . : .
= Separats protaction systems (Main 1, Main 2)

= Redundart power P outicle/ = 100 Mbit/a backbone ot ceceot b)) :
St ,ppﬁz;')' R, High raicbiity requirsments




SAS 635
System review

SAS 635 Enhanced Automation Solution

Safe control and monitoring for
usually unmanned substations.

A maintenance-free RTU based
station controller provides the
remote control function. A dedicated
computer is used for the local data
acquisition and operation at the
substation level.

Typical applications for SAS 635

Power Utilities
Subtransmission and high voltage
transmission level

o

Additional ‘Station computer / HMI Station
‘workstation alarm

Hardcopy Event
printer printer

voB i B -

Station LAN

i

Station Remote
controller access
router

Features
= Highly reliable station controller

[

for remote control

IEC 61850-8-1
Decentralized ring™

= Single station computer with HMI
= Basic monitoring and control functions

Centralized ring Decentralized ring

Station level Station level

|
( |

—|

TEm HEEEE

Applications Ethernet features Applications

= Short bay » Sviitches in bay and = Long bay-to-station
IED-to-station station cubicles distance
distance

« Few IEDs
per cubcle/
compartment

Ethernet features
= Large switches
in station cubicle

= High-speed Gigabit
backbone

Choice of large or
small switches

100 Mbit/s backbone

« Many [EDs per
cublcle/klosk
= Redundant power
supply (option)

T — S S — T — C———
|
|

= Separate station LAN
and IEC 61850-8 network

Options

= Advanced monitoring
= Advanced control

Multiple networks
Station level

I

Applications

Ethernet features

= Upto2 physically
separated networks

« Free choice of topology
per network (centralized
or decentralized)

» Large systems

= Several voltage levels

= Separate control and protection systems

« Separate protection systems (Main 1, Main 2)
= High reliability requirements




SAS 630
YA CINREEN

000 "Xapman"

SAS 630 Enhanced Automation System

The solution for usually unmanned
substations. Remote control and
monitoring is combined with a local o

workstation. A maintenance-free Hardoopy Event Additioral Station computer / HMI Staon  Telecommuni- Ramota
accass

: R t it werkstati I aticn fink
industrial gateway ensures your con- ik PIS . ol ey raton o

g davica routar
tinuous data and command access. D I I I
W o o L Rn Y -

) clock

Typical applications for SAS 630 Eenhires
Power Utilities o = Highly reliable embedded industrial
Subtransmission and high voltage [ gateway for telecontrol
transmission level. [EC 6185051 < b = Single industrial station computer
Decentralized ring* with HMI indepedent of gateway
e P el ] | = Separate station LAN and interbay bus
3 7 = Basic monitoring and control

Options
= Telecontrol
= Advanced monitoring
= Advanced control

* Available Ethernet topologies
Centralized ring Decentralized ring Multiple networks
Station level Station level Station level

M»_ I I I

R FEEEE BEAT A

Ethernet featurss  Applications Ethernet features Applications Ethemet features Applications

= Lergaseitches = Shortbay = Seitchea in bay and = Long bay-to-station = Upto 3 physically = Largs systems
in staticn cubicle IED-to-station station cubicles distanca ‘szparated networks e Ravaralictincre tavd

« Hich-speed Gigabit ~ distance = Choice of largs or = Many IEDs psr = Freachoice of topclody . Separats control and protection systems
backbone = Few [EDs smal switchas cubicle/kicak per netwark (osntralizad

= Radundant poner par cukicle/ = 100 Mkit/s backbons or decsntraized) : ‘
supply (opticn) compartment = High reisbilty requirsments

= Separts protecticn systams (Main 1, Main 2)




SAS 650
YA CINREEN

SAS 650 Enhanced Automation System

The solution for the manned sub-
station. Redundant Station HMIs on
a separate LAN are supplemented
with an independent industrial gate-
way for telecontrol.

Typical applications for SAS 650

Power Utilities
Subtransmission and high voltage
transmission level.

Hardcopy Event
printer printer

7 oo

Additional
workstation

»

GPS Redundant Station
station computer / HMI alarm
- device

1

L I Master
clock

Remote Telecommuni-
access cation link

Option

T wmn—— " o

IEC 61850-8-1

Decentralized ring*

* Available Ethernet topo!
Centralized ring
Station level

Ethernet featurss

« Large switches
in staticn cuticle

= High-speed Gigabit
backtane

= Radundant power
supply (opticn)

Applications

» Shart bay
[ED-to-station
distance

« FewEDs
per cubicle/
compartment

Decentralized ring

— ) —

AHERN

Applications
= Lorg bay-to-stafion
distsncs

= Many [EDs per
cubicle/kicsk

Ethernet features

» Switchesin bay and
station cubicles

= Chice of largs or
smal ewitchas

= 100 Mkit/a backbone

Multiple networks

Station level
L

I

HHEH |

Ethemet features

= Up to 3 physically
ssparated natwarks

= Fras cheice of topclogy
per network (cantralizad
or decsntrakzad]

Applications

= Largs syatema
= Several voltage kvels
= Separate control and protaction systsms

000 "Xapman"

Features

= Highly reliable embedded industrial
gateway for telecontrol function

= Redundant industrial station
computer with HMI independent
of gateway

= Separate station LAN and interbay bus

= Redundant station level LAN

= Basic monitoring and control
Options

= Telecontrol

= Advanced monitoring
= Advanced control

u‘_

L
[ _

Iy

IN

Separsta protection systame (Main 1, Msin 2)

High raibilty requirements




SAS 670
YA CINREEN

SAS 670 Advanced Automation System

The solution for highest availability
of local control. Redundant Station
computers and HMIs leave no room
for single points of failure. Comple-
menting these with integrated gate-
way functionality for telecontrol
gives you additional peace of mind.

Typical applications for SAS670

Power Utilities
Extra-high voltage transmission substa-
tions

Industry
Complex distribution substation
of high importance

Event
printer

>~

Additional
workstation

Hardcopy
printer

Redundant
station computer / HMI

Station
alarm
device

Remote
access
router

e/ -1

AAA

000 "Xapman"

Telecommunication link
AAA

Station LAN

Option

IEC 61850-8-1

' '
L -

Decentralized ring™*

* Available Ethernet top

Centralized ring

Ethernet features

= Large switches
in station cubicle

= High-speed Gigabit
backbone

Applications

= Short bay
IED-to-station
distance

= FewIEDs
par cubicla/
compartment

= Redundant poner
supply (opticr)

Decentralized ring

1 I
R Le

Ethernet features

Switchea in bay and
station cuticles

Cheice of larga or
smal switchas

100 Mtit/s backbone

Multiple networks
Station level

Ethemet features

= Upto 3 physically
separated netwarks

= Fras choice of topclogy
per network (cantralizad
o decantrakzsd)

Applications
= Long bay-to-station
di

= Many IEDs psr
cubicle/kicsk

T T
10

Features

= Redundant industrial station computer/HMI
m Separate station LAN and interbay bus

= Redundant station level LAN

= Basic monitoring and control

Options
= Advanced monitoring and control
= |ntegrated redundant gateway

Station level

i

L

T | FL%

Applications

= Largs systems

= Several voltage levels

= Separata control and protecticn systems:

= Separats protaction systame (Main 1, Msin 2)
= High resbilty requirements




SAS 690
YA CINREEN

SAS 690 Advanced Automation System

The fully redundant local and remote
control solution meets even the high-
est availability requirements. You are
assured of the continuous controlla-

bility of your substation. After all, it is
of prime importance.

Hardcopy
printer

Typical applications for SAS 690
Highly demanding applications where
no single point of failure and the highest
level of availability are a necessity

Event
printer

Station
alarm
device

Additional

workstation Radundant station HMI

& % o &
Master} ‘/

clock

Remote
access
router

Station LAN

s §

<] Redundant

] station computer

Telecommunication link.

L 1
g

Redundant
gateway

Power Utilities IEC 61850-8-1
Extra-high voltage transmission

substations

Industry

Option

Decentralized ring”*

Complex distribution substation
of high importance

Av
Centralized ring

Decentralized ring

Multiple networks

Features

= Redundant, highly reliable
embedded industrial gateway
for telecontrol

= Independent redundant industrial
station computer with HMI

= Separate station LAN and interbay bus

= Redundant station level LAN

= Basic monitoring and control
Options

= Advanced monitoring

= Advanced control

Separats contrcl and prtecticn systems
Separate protection systems (Main 1, Main 2)
High mlabilty requirements




SAS 600 Basic components x

|IEC61850 communication
000 "Xapman"

Control center

Substation PC
Transmission ‘
- E . 8 Time
ITE ' . S——

IEC61850-8-1
Bus

Ethernet Switch

Bus
IEC61850-9-2

Merging Unit
I_Feederl 2
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SAS 600 X

Basic components 000 "Xapman"
Ethernet Switches for the bus IEC61850 (1/3)

» |EC 61850 uses Ethernet
» |EC 61850 has all Ethernet advantages
» Requirements to Ethernet Switches

* Priorities processing

« SNMP for diagnostic

e Power 110...220V DC

« Temperature 0..+55°C
 Electromagnetic compatibility




SAS 600 X

Basic components 000 "Xapman"
Ethernet Switches for the bus IEC61850 (2/3)

Big modular Ethernet Switch
_ * In the cabinet 19”
T ————— ' » Devices connections
« To 14x ports 100Mbit/s
« Electrical ports (RJ45) or
optical (ST, MTRJ, and etc.)
* Ring
» Centralized topology:
« 2 electrical ports 1Gbit/s
(RJ45)
 Decentralized topology :
* 2x optical ports 100Mbit/s (ST) or
« 2x optical ports 1Gbit/s
(LC)
« Additional power supply




SAS 600 X

Basic components 000 "Xapman"
Ethernet Switches for the bus IEC61850 (3/3)

Small Ethernet Switch

* DIN Rack

» Devices connections
* 6x electrical ports 100Mbit/s (RJ45)
« 1x optical ports 100Mbit/s

* Ring
« 2x optical ports 100Mbit/s




SAS 600 @ x
Basic equipment

Ethernet ring functions

000 "Xapman"

The function of the optical ring is when a ring is damaged
then parcels are served by redundant devices



SAS 600 Basic equipment x

The use of external switches
000 "Xapman"

| [T

RX TX RX Tx
Switch

F

=\

Rx Tx Rx Tx

Switch
Rx Tx Rx Tx

Ajddns Jamod
Ajddns Jamod

I/O Boards |
// CPU Board
Power Supply
B ~ e » The external switches are needed to improve
Tx Rx Tx Rx reliability
» Works with all IED
Protection o Protection ol « Highly reliable network of up to 1 Gbit/s
Control Device Control Device » Highly reliable switches with power
I/0 Boards I/O Boards reservation
PU Board » The solution does not depend on the
o CPU Board manufacturer IED

» Communication does not depend on IEDs

Power Supply Power Supply

» Easy to use
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Exter_nal Ethernet Switch 000 "Xapman”
L_oss of optics between the two switches

External Ethernet Switch Integrated Ethernet Switch

Optical Dual Ethernet Ring IEC61850

Optical Dual Ethernet Ring IEC61850
for 132kV Substation

S/
E

Bay Switch
o | f
IED IED
E KN

Full functionality is achieved using Full functionality is achieved using
redundant Switch redundant Switch



External Ethernet Switch x

Failure of a BCU

External Ethernet Switch

Main Station Backup Station

Computer Computer

Optical Dual Ethernet Ring IEC61850
for 132kV Substation

Does not affect any other IEDs, no
communications
It does not require reconfiguring of the
network

000 "Xapman"

Integrated Ethernet Switch

Main Station Backup Station
Computer Computer

Station Station
Swi Switcl
% Optical Dual Ethernet Ring IEC61850

Reconfiguration of the network
Loss of communication with the protection
relay device




External Ethernet Switch x
Failure of one or more BCUS 000 “Xapman"

External Ethernet Switch Integrated Ethernet Switch

Redundant
Station LAN

Optical Dual Ethernet Ring IEC61

Optical Dual Ethernet Ring IEC61850
for high voltage level

Bay Switch
Bay Switch

| : gjgé
No network reconfiguration Reconfiguration of the network
No loss of network performance All of the devices between faulty BCUs are

lost



External Ethernet Switch x
The fallure of a switch

External Ethernet Switch

Optical Dual Etherne t Ring IEC61850
for 132kV Substation

-
Connection with 1 or 2 IEDs is lost
The ring is not lost

IEDs can be connected to a spare port

000 "Xapman"

Integrated Ethernet Switch

Main Station Backup Station
Computer Computer

Connection with a damaged IED with a built-
port lost

Reconfiguration of the ring

IED must be switched off from the network
with a switch jointly



External Et
Fallure of

External Ethernet Switch

Optical Dual Etherne t Ring IEC61850
for 132kV Substation

No loss of connection
Replacing the backup power supply in the
least

nernet Switch x

power supply 000 Watorsr”

Integrated Ethernet Switch

Main Station Backup Station
Computer Computer

Communication with IED-damaged power
supply is lost
IED should withdraw to repair the power

supply



External Ethernet Switch x

Switch damage
000 "Xapman"

External Ethernet Switch External Ethernet Switch

Main Station Backup Station
Computer Computer

Optical Dual Etherne t Ring IEC61850

. Optical Dual Ethernet Ring IEC61850
for 132kV Substation

Bay Switci

. .. B . |
IED IED IED
E EN KEN

Communication with IED lost Communication with an integrated switch
Replacing the external switch without IED is lost
replacing the IED IED should be removed to repair the

communications module



SAS 610...690 X

Basic components
Substation industrial PC

Key Features MicroSCADA Pro
 Graphical interface for local staff
« Compatibility IEC61850

« Option: Hot standby SYS600 using double PC

m [,’ ’ wqm « Option : COM500i program package for remote control
RIS .
Il o/ == « Working place of substation
 Option: Retransmission of information
« SAS650-V11: Industrial PC with redundant hard disk and

power supply

Standard configuration
« Windows XP umu 2003 Server
* MicroSCADA Pro
e LAN mmrarer mis IEC61850 Communication
Options
 The serial ports for communication
» Redundant video
« Windows Terminal Services

000 "Xapman"




SAS 610...690 x

Basic components
MicroSCADA Pro 000 "Xapman

SYS 600

 Real time database

* Anew Iinterface for information
visualization for staff

» Means to control the system

MicroSCADA OPC DA client

 Separated node MicroSCADA for TCP/IP

« Simple OPC names and process databases

IEC61850-8-1 OPC Server

« Stack implementation of MMS protocol

* Name in accordance with the data model of
IEC61850-7-x standard

 Time synchronization : SNTP client

» Devices description SCL to import signal
list

o
o
O
W
>_
w




SAS 610...690 X
Basic components 000 "Xapman"
RTU560 — Retransmission based on RTU

Supported slave protocols
« |IEC60870-5-101

« |IEC60870-5-104
 DNP3.0

« DNP3.0 over LAN/WAN

Application
» Teleinformation retransmission

Solution
 SAS635

Basic features

* Modular implementation

« Parallel processes architecture

» Support of big number protocols
« CPU communication racks

Functionality
* Retransmission
» Data conversion

 Faults groups




SAS 610...690 x

Basic component
COM>S81 — Protocol converter 0o "Xapman"

Supported slave protocols
« |IEC60870-5-101

« |IEC60870-5-104

» DNP3.0 serial

Various Communication
interfaces RS232, LON &

supply

Application
* Receiver
« Converter for IED of the third producers
Optional: Star coupler modules =
Up to 9 500CIM06 CPU-Calr/ds ToF ) for IEC103 integration SO I Utl 0 n
communication to control / protection devices
and to Network ControlCenl:ers (NCC) L4 SASGSO, SAS650, SASGgO

Basic features
« Large operation term

* (certificated and industrial)
without moving parts

* Redundant power supply as option
Functionality

 Retransmission

« Data conversion

« Faults groups

 Access roles processing

* Redundant configuration COM581



SAS 610...690 x

Basic component 000 "Xapmon"
Time source

 Exact time module
» GPS, DCF-77 or IRIG-B receiver
* SNTP Time server
* 3 LAN ports

» SNMP diagnostic protocol
 Substation bus clock synchronization
directly from the source of accurate time

» Time synchronization IED as well as in
server, retransmission means
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SAS 610...690 X

Basic components

000 "Xapman"
Scope of supply

The whole system

All equipment, including cabinet of
servers and communications

Engineering
Documentation set

Option: Test of acceptance at the factory

Option: Test facility operation



Example of complete X

substation PCS
000 "Xapman"

Substation Automation System

Developed a model standard solution for
substation control system for rapid
deployment

 According to the model IEC61850-8-1
* Predefined functionality

SAS 600 joint with BCS 600 feeder
control and BPS 600 for feeder
protection Is a optimal solution for
substation PCS

Typical ABB Substation Automation Solution




Implementations examples

0]0]0,
ABB solutions based on IEC 61850 worldwide

EGL 380 kV Laufenburg Substation, Switzerland DEWA Frame contract, Dubai
1 ] '
The world’s first HV substation with IEC 61850- Supply of 20 IEC 61850-basaed SA systems
compliant SA
ko State-of-the-art systems for new 132/11 kV S/Ss:
TERNA SICAS Program for 380/220/150kV S/Ss, Italy Stepwise retrofit of seven out of 17 bays: = Short lead times realzed by highly qualified project team
Large-scale standardization of [EC 61850-compliant solutions = New control and redundant protection = Redundancy concept, independent key components
e = o e d i of = Gateway to existing station HMI and physically separated communication networks
X s et e y = Integration of 3rd party Main 2 [EDs with IEC 61850 = Proven technology and functionality
= 40 type-tested bay control and protection solutions oy
communication interfaces - LAy
= High-quality user interface, standard logics and sequencer 1t into interoperable
= Incorporation of 3rd party IEDs and units with IEC 61850 Sustainable concept for easy migration systems for any make of switchgear.
communication interfaces L__ of remaining bays/station HML.
Efficient project implementation = ~ \ ___NEK rnh!rb_i?h(-:. its HV S/Ss Dobrudja
= R & Varna, Bulgaria
Sl \ e The first 400/220/110 KV S/Ss to be refurb-
— » \o— - ished obtain IEC 61850-compliant SA
Senelec's Hann 90/30kV S/S, Senegal | ;;\‘ N = Different configurations: double busbar,
Refurbishment of Senelec’s most imporntant substation > 1% cb., ring

\,
= Redundant station servers and operator
workstations in hot standby mode

= New IEC 61850-compliant bay control and
protection N\ s A ®

= Redundant station level system ’ N 3 = Integration of some 70 new RExE70 |IEDs
= Integration with Network Control and Dispatching E J . \ and four REB500 numerical busber
Centers = \ protection systems
2 / t ; ia R
Future-proof solution for existing 90kV AIS _ ¢ = f:\,e:g:t:r:;f 1 19051212 1 glir:h \:?ec;ri:nm
as well as new 30kV GIS 7 / // N o g
/// / / \ Optimal life cycle management through
~ 7 / . future-proof retrofit concept
ENELVEN's and ENELCO's Soler & Médanos S/Ss, _~ 7 / \,
Venezuela J / \
IEC 61850 is key to the utilities® strategy for SA throughout MEW'’s Financial Harbour, Sitra / ; Six new HV substations for PGCIL, Iindia \ 220/132/33kV S/S for Sohar Industrial
e ngncs S S 400/220 KV GIS S/S at Meharanibagh, 400/220 kV AIS S/8s . Area, Oman
w  Uniform system architecture with redundant station level The three 220/66/11 kV GIS substations wall at Bhatapera, Fatehbad, Raigarh and Rajagarh, 400 kV AIS S/S Automation with verified IEC 61850
for high availability strengthen the grid and increase the reliability of at Bina implementation for new GIS substation
B RedundantEthemet.ring with switches for: dineot the power supply PGCIL's new substations will be controlled and = Redundant Station HMI
connection of all control & protection IEDs with IEC 61850 = Redundant Station HMI with redundant, monitored by IEC 61850-based SA systems featuring: = Scaleable bay control unit RECE70 for all
mmu.r:ratlon '"‘f“"_ote o - independent gateways = Redundant Station HMI using MicroSCADA Pro three voltage levels
= ft;rgc;ll,n;“;'\ % mz:;;:’ o;:?h: em?;reo:?a/agfkv &ons = One ks duct family, REx670, for Control and = One product family, REx670, for Control and Protection Enhanced operational efficiency and
115/13.8 KV S/Se 9 Protection = RECS70 bay control unit for all voltage levels safety through optimized solution
} = Bay/Section control unit REC670 for all three = REBS00 numerical busbar protection system with IEC 61850
Enhanced efficiency with harmonized SA systems voitage levels communication interface
for new and retrofit substations = REBS00 busbar and breaker failure protection = Integration of 3rd party Main 2 IEDs on IEC 61850 platform ® New installation
(220 kV) with IEC 61850 communication interface = Redundant gateways for integration with Network Control ® RetrofiVmigration
= Integration of 3¢d party protection IEDa and Dispatching Centers

via IEC-103/EC 61850 converter

IEC 61850 introduced in ABB's first
substations for MEW Bahrain

The customer’s philosophy as well as requirements
for functi lity and ilability are being met
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Implementations examples .
EGL — Laufenburg 380kV Substations |

Existing Station
Control System™

Station | ‘ 4‘)0
Monitoring L et |EC 60870-5-101
S : 4 NG :

Migration of
380KV Feeders L hl NTP Time ieitgway

Server

e , —— Hard-wired
: ;OOiMb.‘t/S Ethernet ring bus with switches —— ;

Bay Control = Bay Protection
Cubicle Cubicle

Switch 77 — ! | PI’OJECt dESCFIptIOﬂ

Retrofit without shutdow
Feeder by Feeder ‘

ggl)'/ﬂrol I yregtneltion I ; ‘ : IEC61850 EXpanS|0n Of
= e i equipment

M1/M2 varzlous produc;er

Integration with other sys

Protection®

New Bay Protection Old cubicles
& Control Cubicles




Laser Printer

Implementations examples
PGCIL Maharanibagh

IEC 60870-5-101

GP
=

Gateway

- (I LI
T B s L
IEC 61850 Redundant Ring network & gemel !Wllch

Ethernet Switch
Ethernet Switch Ethernet Switch Ethernet Switch

REC Gio REE 670 M

Rin |

7SA5ﬁain |

e RETI670 M I

REL Gr
RET 670 Nfgin 11
EL GL

20

EC 670 R

EC 670

REB 500 Main

BBP|Bay Units

Maih | qu

BBP Bay Units

BBP Bay Units

REB 500 Main

Main 1, Main I

Milll Toivrar T

-

Line x 2

Autotransformer x 2

Bus Coupl: x 1

Auxiliaries

Busbar

X

000 "Xapman"

er

Project description

* PGCIL new substation, where
PCS was built based on IEC
61850

» |[ED670 Single database for
protection and control

* PLC integration 2 IED third
producers based on IEC 61850
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Conclusion "

. Substation PCS based on ABB solutions
Substation : ;

Automation » High-tech solution based on ABB
experience in substations construction and
control system solutions based on IEC61850

|IEC 61850 SIS e » Designed for the most safe, effective
solutions for local and remote substation
control
» An extensible architecture, ranging from
basic to advanced functionality, from simple
to redundant configuration

» Ready-made solution, designed,
documented, tested

The
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000 "Xapman"

Thank you very much!

Questions?



