This webinar brought toa/ou by the Relion® product family
Advanced protection and control IEDs from ABB

Relion. Thinking beyond the box.

Designed to seamlessly consolidate functions, Relion relays are
smarter, more flexible and more adaptable. Easy to integrate and
with an extensive function library, the Relion family of protection
and control delivers advanced functionality and improved
performance.




ABB Protective Relay School Webinar Series
Disclaimer

ABB is pleased to provide you with technical information regarding protective relays.
The material included is not intended to be a complete presentation of all potential
problems and solutions related to this topic. The content is generic and may not be
applicable for circumstances or equipment at any specific facility. By participating in
ABB's web-based Protective Relay School, you agree that ABB is providing this
information to you on an informational basis only and makes no warranties,
representations or guarantees as to the efficacy or commercial utility of the information
for any specific application or purpose, and ABB is not responsible for any action taken
in reliance on the information contained herein. ABB consultants and service
representatives are available to study specific operations and make recommendations

on improving safety, efficiency and profitability. Contact an ABB sales representative

for further information.
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Vincent Duong, P.E., PMP, graduated from University of Alberta
in Edmonton, Alberta (Canada) with a BSEE degree, and from
Southern New Hampshire University, Manchester, NH with a
MS degree and MBA.

He has spent most of his career in electric generation,
transmission, and distribution protection and controls
engineering, including system modeling, study, design, relay
settings, and disturbance investigation.

In 2010 Vincent joined ABB Inc. as a Regional Technical
Manager, SE, where he is responsible for distribution
protection and automation applications and solutions. He is
also an instructor in ABB School teaching power system
symmetrical components and protection coordination classes.
He has authored and co-authored several technical papers in
power system protection.



Learning objectives

= History of IEC 61850

- |[EC 61850 standard data model and SCL
- Client — Server

- GOOSE

- Sampled Measured Values

= Application Example
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Introduction
UCA 2.0/IEC 61850 start-up

= UCA Project Origin:
= Utility Communications Architecture (UCA) - enterprise-wide unified scheme to share all
operating and management information
= 1994 - EPRI member utilities called for common standard for IEDs in substations
- EPRI RP 3599 defined requirements; looked at UCA compatible technologies for substations

= 1996 - UCA demonstration initiative by AEP and other major utilities.
= Pushed to identify Ethernet protocol to be used for all data sharing, plus high-speed control
= Solicited IED vendor and user participation
= Specified replacing control wiring with LAN

= IEC 61850 Origin
= 1980s - Large European manufacturers were selling expensive LAN-based substation control
systems (SCS)
- Each design unique, and user committed to one vendor’s equipment
- Later - IEC developed Standard 870-5 (now 60870-5)
= 1995 - IEC TC 57 began 61850 Standard to define next generation of LAN-based substation
control

© ABB Group
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Introduction
UCA 2.0/IEC 61850 harmonization

- Two projects were underway at same time:
- UCA™ for substations - EPRI
- |[EC 61850 - Communication networks and systems in substations
- UCA and IEC Join Forces
- Harmonization Goal - avoid two complex and incompatible standards

- 1997 - Two standards management teams committed to create an
aligned standard

= One technical approach for the whole world

- Two standards aim at different details and different levels of system
design.

© ABB Group
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A global standard for IEC and ANSI ...

= Today UCA International
Users Group heavily
involved in technical
Issue resolution and

SR device level
. | conformance testin
Better g
intero__Perabi“ty = |EC TC57
and higher
functionality
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Substation automation
ABBs brlef history with IEC61850

.« Active IEC work with up to 13 permanent delegates in all key working
@ . groups

00
- Extensive interoperability test amongst key suppliers
- Finalization and release of IEC 61850 *"%m:?:}
T e gy
- 1st project delivered by ABB, EGL 380kV in Switzerland “}::m
- 1st IEC61850-8-1 multi-vendor project world wide =

- 1st UCA certification for IEC61850-9-2 Merging Unit world wide

- Globally > 1200 ABB SA-Systems based on IEC61850 delivered
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SA system architecture
RTU / hardwired

- |IEDs do not have communication

Hardwired SA

MMI, Control board

capability
- Status monitoring and control via RTU AR

hardwired connections
- Significant amount of connections / Event recording ﬂ‘& Copper
cliogy cables

documentation *@ FEEH [

SCADA-distribution, metering

gog
|:||:| goo

Copper cables

=
=
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SA system architecture
DNP / Modbus

- Integration of status monitoring into IEDs

- Reduction/elimination of RTU cabinet

- Defined protocol stack

- Non standard modeling of substation
equipment and functions

- Non standard data format

- Integration requires intimate knowledge of
each device

- Protocol conversion may be necessary

© ABB Group
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Legacy SA
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Serial communication
(Fiber optics)

Froprietary
< Station bus

to other bays

Bay cubicle Copper cables



IEC 61850 SA system

- Integration of status monitoring, protection,
automation, and control into IEDs
- Digitization of copper wires
-61850-8-1
-61850-9-2
- Modeling of the substation, equipment and
functions
- Protocol stack
- Interoperability by standardization and
verification
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IEC 61850 based SA

HMI
Gateway [ H‘g

- B,

Serial communication
(Fiber optics)

Station bus and

€<— Process bus®
according to IEC 61850

\ to other bays
[ |

+m

i D GIS
| I}

: I®)

\Sensors &

Bay cubicle actuators




IEC 61850
Goal of the standard

© ABB Group
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= Interoperability

- Exchange information between IED’s (Intelligent Electronic Device) from
several manufacturers

= |[EDs use this information for their own function
= Free Configuration
= Free allocation of functions to devices

= Support any philosophy of customer — centralized or decentralized
systems

- Long Term Stability
= Future proof
= Follow progress in mainstream communication technology

- Follow evolving system requirements needed by customers
n
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IEC 61850 based SA systems

Basics:
- Fast Ethernet (100 MBps to 1 GBps)
- Station Bus 61850 8-1

Process Bus 61850 9-2

IEe :DataModeI

- Substation Configuration Language

Much more than a protocol:

Y A - - Modularization and structuring of data
\ S e - On-line meaningful information

- Free allocation of functions in IEDs

- Complete description of configuration
- Structured engineering & services

- Testing, validation, and certification

T Combining the best properties in a new way... ’n‘ ==
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IEC 61850 10 parts and growing... | |
Communication networks and systems in substations
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= 61850-1 Introduction and overview

= 61850-2 Glossary

= 61850-3 General requirements

= 61850-4 System and project management

= 61850-5 Communication requirements for functions and device models
= 61850-6 Substation configuration language

= 61850-7-1 Basic Communication Structure

= 61850-7-2 Abstract communication service interface

= 61850-7-3 Common data classes

= 61850-7-4 Compatible LN classes and DO classes

= 61850-8-1 Specific communication service mapping (SCSM)
= 61850-9-1 Sampled values over serial point to point link

= 61850-9-2 Sampled values over ISO/IEC 8802-3

= 61850-10 Conformance testing



IEC 61850 much more than a protocol
Application data and communication

N
Information
Models

2N

N
Information
Exchange

\/Data

TCP/IP Network

Slide 16

- Logical Nodes and

Data

- (IEC 61850-7-4/ -7-3)
= Service Interface

(Abstract)

- (IEC 61850-7-2)
- Mapping to e.g. MMS and

TCP/IP/Ethernet

- |[EC 61850-8-1 Station Bus

and IEC 61850-9-2 Process
Bus



Data model

= The core of 61850 is the standard representation of functions and equipment, its
attributes, and its location within a system

- <o)

WHY IS THIS IMPORTANT?

© ABB Group
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Modbus/DNP

- DNP and Modbus are communication protocols that define data type
(binary, analog, counters, etc) and reporting structures

- This way, IEDs can transfer information that can in turn be used
- Modbus defines:

- Coils (status of IED binary data) Input/Holding registers (status of
IED inputs, binary or analog)

= A polling reporting structure

- No connection between data and application
Brk1l Phase A current =

4x register 245

Signed or unsigned?

]

] D[K

12, 16, or 32 bit?

Primary or secondary?

© ABB Group
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Modbus/DNP

DNP defines:
- Several objects (binary, analog, counters, etc) with variants (32 vs. 16 bit)
= Several indexes per object
- Polling as well as unsolicited reporting
= Still no connection between index/object (data) and the application
Moreover, there is no connection between data,
application, object, and location within the substation!

Brk1l Phase A current =

Object 30, index 5

Signed or unsigned?

12, 16, or 32 hit?

]

Primary or secondary?

[ ]
L
© ABB Group “ ..
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I-N-T-E-G-R-A-T-1-O-N
Where does 61850 help?
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In a nutshell it involves gathering the information from IEDs
- Media and protocol converters when using multiple protocols
- Understanding each device’s unique memory/point/register map
- Programming the data concentrator to accept such information
- Data types
- Reporting structure
Tying the information to the application
= Point 1 from Device 1 = 52A
The end result helps establish a decision/operation support system

ﬁ][] N

5 OO




Data model

Function / Equipment Logical Node
. Position of Breakerl - Breaker = XCBR
52A = Device 5, Bl #4 Position = XCBR.Pos.stVal

- Measurements = MMXU
Current PhA = MMXU.A.phsA
Current PhB = MMXU.A.phsB

52B = Device 5, Bl #5
. Breakerl Current

PhA = Device 5, Al #10 Current PhC = MMXU.A.phsC
PhB = Device 5, Al #11 . 51P Target
PhC = Device 5, Al 12 51P = PTOC.Op.general

- Breaker 1 51P and 50P targets 50P = PIOC.Op.general
51P = Device 5, Bl #6
50P = Device 5, Bl #7

© ABB Group
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Data model
Logical node

stv |l q PhA|PhB

Data W

" Logical Node ]
(110 n)

Logical Device Logical Device
{1ton)
(IED1)
_/
Physical Deuicej
Physical Device
(network address)
© ABB Group “UCA & 61850 for Dummies.” — Douglas Proudfoot
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Different kinds of logical nodes
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« LLNO, LPHD: IED and function management

= Pxxx: protection (PTOC, PIOC, PDIS, PDIF,....) (28)

« Rxxx: protection related (RREC, RSYN, RDRY, ....) (10)

= Cxxx: control related (CSWI, CILO, CALH, CCGR, CPOW)

« Mxxx: measurements (MMXU, MMXN, MMTR, MHAI, MDIF, MSTA)
= Axxx: automatic functions (ATCC, ANCR, ARCO, AVCO)

« Gxxx: generic functions (GGIO, GAPC, GSAL)

= Sxxx: sensor/monitoring interface (SIMG, SIML, SARC, SPDC)
= Txxx: instrument transformer (TCTR, TVTR)

= Xxxx: switchgear process interface (XCBR, XSWI)

= Yxxx: transformer process if (YPTR, YLTC, YEFN, YPSH)

= Zxxx: further power related equipment (ZBAT, ZGEN, ZMOT,...)
= Ixxx: interfacing and archiving (IHMI, ITCI, IARC, ITMI)



Data model

= Thanks to such representation, functions can then be allocated to objects within the
substation

- Addressing scheme takes this into consideration tying the data with the application,
object, and location within the substation

— ]

—Ell%
Bradley.J1.Q08.A01.LD0.MMXU1.A.phsA
Bradley.J1.Q08.A01.LD0.MMXU1.A.phsB
Bradley.J1.Q08.A01.LDO0.PTOC.Op.general

. Bradley.J1.Q08.A01.LD0.XCBR1.Pos.stVal

A\
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Logical nodes
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Modeling

Substation structure
Orlando Substation

D1

Line 1

Line 2
D2

CBl*

230kV CB2M

CBS!

T K

\AJ
YN

115kV CBlO! MQIED

v

Line 3

CBllT CBIZT CBlS*

Line X LineY
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Line Z

- Substation

Voltage Level

Bay



SCL and modeling in 61850

- 61850 defines a common language where all compliant
manufacturers can exchange information regarding the
“functions” (Logical Nodes) and related data available

Inside their equipment.
- Substation Configuration Language
= Offers 4 file formats (Ed. 1)
- SSD: Substation Specification Description
- |ICD: IED Capabilities Description
= CID: Configured IED Description

- SCD: Substation Configuration Description

© ABB Group
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- Subatatln:nn Section

[+ Communication 5 ection

=1+ IED Section

HH A8THTO0M AT - EDEFDS29285
= ASTMIN0TAZ-IEDETDA

HE A8THTOM AR EDEFDM

#h-[ll CAl GEF35->F35 Feeder Relap/0
SEL_451_1-»SEL_451_4/0




SCL and modeling in 61850

- Documenting complete projects in SCD file

IEDs and their connection to the application

Functions and their connection to the application

Communication network

Connections between IEDs

= o AALIIQDLA4 (S1)
= Qo1 e AA1J10Q01A1 (LDO)
+ AALITQ01AL % SMTPServer_Secondary (SMTPapSec)
e = AA1I1QD1A3 (S1)
+ AALI1QOLAS = _ _ N
- AALI1Q01AL it SMNTPServer_Primary (SMNTPapPrim)
+ AN I10Q0LAS % AATITO0IAZ (51
+- M Client1 o AA1I1QOD1AS (S1)
+ 58 Client2 T Clientl (LDO)
+- 28 Client3 T Client2 (LDO)
+ | Clientd ] _
= " s Client3 (LDO)
+ -5 Clients - . T
+ SMTPServer_Primary g Clientd (LDO)
© ABB Group - sNTPServer S dary ien Clients (LDO) AL HD ED
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Engineering with SCL

System tool approach

= Thanks to common file format engineering of the
SAS system can be performed under a single
tool

= This provides a single point of interaction with the
configuration files of all devices regardless of
manufacturer

= End result (SCD file) must be part of the final
system documentation just like DC and AC
elementary are



Engineering with SCL




Engineering with SCL

Individual IEDs

AAID1QO2ZAL

- AA1D1O02A1
- =

A4 é AA1D1Q0241
=" =" Do
—-4@ LDO
+ LDO
- CTRL
@ LMD
@ LPHD1
@ ceCILOl
@ cBCSWIL
@ CBXCBR1

+-[0) DR
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Substation layout

@
F

IEDs assigned to bays

—-[88] a1
s =1 ¥ D1
J.-'"- Ol d -
+ Q01 + AA1I1QOLAS
= Qo2
t Qo= +- B AA1D1GQ0ZA1
+ Q03 - Qo3
+ Q0 +- [ AA1D1Q03A1
. = Qo4
s 11 + AALD1GO4AL
+ 01 = ;fj;
- oial
+ Qo2 + AA1I1QO1AL
+ Q03 - Qo2
+- || Q0a +- B as11QD1AZ
Q | &8
+ AALI1QOLAS
= Qo4
+ AALIIQD1AS
[ 1
L
[ 1
L




Client - Server

Client-Server

- Get information from relays and meters

= Higher resolution of information

- Lower integration costs
= Drag and drop process thanks to SCL file

Tﬂg MamPIt
L Ha

= SBOw
-- Oper
-] Cancel
e stal

= All manufacturers with same naming convention
« Less chances for mistakes

S5 30PEMFOS

| CircuitSwitch, Apparatus open position

SeSwWl 3.CLOSERPOS

WHMMEL: 38 _C

| CircuitSwitch, Apparatus closed poszition
“YolbagePhaszors, W _C Amplitude, magnitude of reported value

Fointh | Refertt | “ariable Clazz
] ] la [Load Currentsz) 03
1 2 b o3
2 4 I o3
3 E I o3
4 9 K an [Mag) [F1000) o3
5 11 Kb (Mag) (F1000) o3
Fointd | Feferlt | “ariable Claz=s
a =] kM an [Mag] (1 000] 03
1 11 Kb [Mag] [¥1000] 03
2 13 KM\ en [Mag] [F1000] 03
3 ] la [Load Currentz] 03
4 2 b 03
5 4 I 03
B B I 03
¥ 15 Fhf an ]

© ABB Group
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Wi bR 30_B

“YolbkagePhazors, W _B Amplitude, magnitude of reported value

W bARELE 30 A
ChSOI: 3300

“oltagePhazors, YW A Amplitude, maagnitude of reported walue
CurrentSequencelComponents, 310 magnitude of reporked value



Client - Server

Faintd | Feferd | “fariable | Claz=
] ] la [Load Currents] 03
1 2 Ib o3
2 4 I 03
3 ] In 03
4 9 Kan [Mag) [<1000) 03
5 11 EXbr [Maa] (+1000) 03
IED: LCk (H 'S DObject: IED: LD= LM DObject:
AALI1O01AL LD WIMBXLL Beh AALILIQO1IAL LOO CMMX UL A.phsA
CTRL TRPPTRCL « |Health = CTRL CMHAIL o | n
DR TRPPTRCZ Hiflm DR Aphsa
. T LD CMSTAL AphsE
LDO ULITVTR1 Hivwrn csmsar |;| anhec
ULITVTR2Z Lo&lm
ULZTVTR1 LoWrn
UL2ZTVTR2Z Mod
UL3TVTR1 MamPlt
UL3TVTR2Z MumiPh
WHAIL P
WMSTAL Phv.phsB
WSMSQI1 PHV.phsC
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Client - Server

= Other features:

= Discoverable mode

= Client can connect to an IED and read the data
model, this makes it possible to know what functions
are available inside an IED without the need for files
or documentation
- Browse: the data model of an IED can be browsed

by a client
= Reporting structure
- Browse
= Cyclic
- Buffered reports, an IED can cave several configured
with different clients for each

- Unbuffered, an IED can cave several configured with
different clients for each

© ABB Group AL B
A
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Client - Server

- Reports have several configurable triggers
- Data change
= Quality change
- Data update
= Cyclic



Digitize Copper

Digitize copper (GOOSE + SMV)

- With Ethernet technology and previously mentioned data
model we are able to digitize copper:

= Binary signals (GOOSE)
= Analog signals (GOOSE)

- Analog signals as input to protection and metering
functions (SMV in the Process Bus)

© ABB Group
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What is a GOOSE message”?

= Generic Object Oriented Substation Event

- Fast and reliable distribution of information
- Status (breaker position, trip, pickup, alarms, etc.)
- Analog (counter values, etc.)

= Performance

- Fast messages Type 1A (Class P2/P3) received within
3ms.

= This includes transmission time into the other IEDs
(similar to an output to input connection between 2
relays)

© ABB Group AL B
A
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What is a GOOSE message”?

- GOOSE messages are based on change event

- GOOSE messages include diagnostic functions (a “heart
beat” to all devices subscribed is sent periodically)

- GOOSE messages are managed by GCBs (GOOSE
control block) inside IEDs

« GOOSE messages send “Data Sets” upon changes of
state

e

Data set

(information) n
April 22, 2014 | Slide 38 f




What is a GOOSE message”?

U'EI

-
.Q
8
[+
8

© ABB Group
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.Can send 1 or several data attributes from 1 or several functions

Data Set Entries

Femowve |

IED Data Model

Add Func. Constraint

b adify | JsT =l

PIOCT AABBIECETD_PHPIOCT Data Sets
b od
' Beh Audd
. Health
' MamPlt _Remove |
2 |:||:| Statldrg
) generd oo
phss, Statlro_B
w025 qhzB ravy_|0
Ehzt chtrl_ |0
] trip_stat
| rezets
metered_data
t
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LOO.PHRIOCT . Op.general [ST]
LOOPHPIOCT.Op.phats [ST]
LDOPHPIOCT.Op.ph=B [ST]
LOOPHPIOCT.Op.ph=C [ST]
LOOPHPIOCT.Op.g [ST]
LDOOPHPIOCT.Opt [ST]

=-@b LDOPHPIOCT
=52 Mod




What is a GOOSE message”?

4| ldentifier. +=

Name

acb_ 101
PROTELC

rave_10
PROTELC

VLANID | VLAN Prio +=| MinTime +=| MaxTime -+

e 01OCCOOT00- [ o1-0C-Ch-01-00-03

= Once Data Set is created the GOOSE Control Block must
be defined

= MAC Address: Multicast address for GCB

- APPID: filtering criteria
= Application Identifier: used to subscribe to the message

- Data Set: information being sent

© ABB Group
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What is a GOOSE message?

== ' x D [ header h by th [
rag @ Column eader nere 1o grou W TNat CoIUumin.
=gk NewProject 2 ghedlt
== § /011100141 _
 ETT LD g = = = |=
= 2] Z] 2} 2]
= &) asutoiaz . JRPN = N - -
=] asn1Qp1A3 =2 i i i i VEIVEVEVIVEY
H-TT s1 e T T
; = = = = =
E* AALIIQD1A4 IED Name LD LM GCB Attached Dataset = = = = =
=7 51
: B AALIIQDLAL  LDO LLMO  gcb &  PROTEC % x % %
; =-Ga s1
Bl  Dataset Entries FC | Attr.

LOOL.OPHHPTOC L Op.general 5T | 1
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What is a GOOSE message

Sample applications

= Anything that requires the exchange
of information within relays (done
today via hardwired connections)

- Breaker Failure
- DFR
= Transfer Scheme

= Reclosing in multi breaker
arrangements

Trip R1

e e e}
“TTTTT

GD @9 Gla
© ABB Group
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Introduction to process bus
What Is process bus?

Station level

Bay level

Process level

© ABB Group
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I[EC 61850 station bus

[EC 61850

________

Conventional connections
to CT/VT and drives

process bus

Process bus to merging
units for current and

————————————————

Process bus to merging
units for current, voltage and

voltage sensors binary signals

MU = Merging Unit

SAMU = Stand-alone Merging Unit

NCIT = Non Conventional Instrument Transformer BIED = Breaker IED



Introduction to process bus
What Is process bus?

| ] - The process bus is a

~ " communication network on
process level, and also

| connecting the process to the
bay level

Bay level

Lfgcii?gff - IEC 61850-9-2 describes the

transmission of sampled
analogue values over Ethernet

Process level

————————————————

- |[EC 61850 also allows
transmission of binary data on
process level (GOOSE, MMS)

© ABB Group

A\
April 22, 2014 | Slide 44 f



Introduction to process bus
What is process bus for sampled analogue values?

[ [ - Sampled analogue values are
r transferred as multicast
messages and can be
I received by all IEDs on the
same network

Bay level

= The receiving IEDs decide
IEC 61850-9-2 whether to process the data or

process bus not

= The transmission time of the
Process level messages on the network is
---------------- not deterministic

- Atime reference is
required to align samples
from different sources

© ABB Group
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Introduction to process bus
IEC 61850-9-2 standard and implementation guideline

= The standard: IEC 61850-9-2

- Communication networks and systems in substations
Part 9-2: Specific Communication Service Mapping
(SCSM) - Sampled values over ISO/IEC 8802-3

- The standard leaves wide room for implementation and
considerable effort is required for full implementation

Implementation Guideline for Digital Interface to
Instrument Transformers using IEC 61850-9-2

To facilitate implementation, the UCA International
Users Group created an implementation guideline
that defines a subset of IEC 61850-9-2.

Commonly referred to as IEC 61850-9-2LE for “light
edition”

© ABB Group
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Introduction to process bus
Differences - IEC standard and implementation guideline

Area Standard IEC 61850 Implementation guideline
(IEC 61850-9-2LE)

Sampling rate of analog
values

Content of dataset

Time synchronization

Logical device “Merging
Unit”

© ABB Group
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Free parameter

Configurable

Not defined

Content and naming is
not specified

80 samples per period for
protection and metering
256 samples per period for
power quality

3 phases current + neutral
current
3 phases voltage + neutral
voltage

Optical pulse per second
(1PPS)

Specified with rules for logical
device name and contained
logical nodes



Introduction to process bus
What is a merging unit?
IEC 61850-9-2 - Communication interface

according to IEC 61850-9-2

- Merging and timely correlation
current and voltage values
from the three phases

- Sampling or re-sampling of
current and voltage values

- Technology specific interface
between NCIT/CIT and MU

- Time synchronization
- Synchronize IEDs or other MUs

Phase 1 Phase 2 Phase 3

\ when acting as time master, if
0 A A | 0 0 !‘ required
- - Receive time synchronization
‘ when acting as time slave, if
© ABB Group reqUIred AL HD BP
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Benefits against conventional technology
Process bus

Increased operational safety

- Handling of CT and VT circuits is
obsolete

= Isolation from process
Reduced life cycle costs

- Permanent real-time system supervision
increases system availability by
increasing maintenance cycles and
reducing outage times

Reduced copper cabling

= By replacing parallel copper wires with
optical process bus

Future-proof interoperable design

- By applying the established IEC 61850

standard
© ABB Group AL
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Testing and maintenance
Impact on protection and control testing

= “Wiring” test
- Done automatically through self-

supervision features of NCITs, MUs
and IEDs

= Protection and control testing
= “Non-conventional” secondary

IEC 61850-9-2 LIE

9-2 LE injection
simulator - Simulation of IEC 61850-9-2 LE traffic
---------- instead of secondary injection
e - Test modes to simulate U/I, by

- NCIT
= Merging unit

Primary [l . g .g _
injection = Primary injection

= Primary injection for stability and

directional tests A
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Testing and maintenance
Tool support

Software replaces multimeter

= Intelligent software for the collection, display
and evaluation of sampled value streams

= Oscilloscope display of U/l values
- Phasor diagram
= Quality information of all values

= Built-in diagnostic functions in sensors,
merging units and IEDs for supervision of:

= Device health status

= Connections

= Time synchronization

= Quality of samples and telegrams

— easan e SUERES |
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Reliability of network

Define a network structure

- Depending on the application of GOOSE messages
the network infrastructure now becomes part of the P
& C team

- Switches must comply to the same quality and
performance standards as other electronic P & C
equipment (Dielectric, SWC, RFlI, etc).

- Redundancy (Parallel Redundancy Protocol)

© ABB Group
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Reliability PRP
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Parallel Redundancy Protocol (PRP)
Principle

= Operation Mode
- 2 Ports active

- Messages are sent / received
simultaneously on both ports

= Switch over time Oms
- Advantages
- No recovery time
- No messages are lost
- Network redundancy (Network A and B)
- |EDs are not active part of the network

- Standard according IEC 61850-8-1/9-2
Edition 2

Network B

© ABB Group
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Application Example

Main-Tie-Main
Automatic Transfer Scheme (ATS)
with GOOSE



Automatic Bus Transfer Scheme

(Note 1) (Note 1) Vs only

Source 1 MANUAL Source 2

(3VTs)

:

nl=ﬂ=ﬂ ?ﬂ|

om Q== om Q== om B &=
K-L a :.’EI_ o] =!==.’ ?E‘ FL=!=E ?E| o} =!==.’ ?E|
REF615 REF615 REF615 REF615

Note 1: Used for sync check only to close the tie breaker, if:
* The tie relay is on MANUAL TRANSFER mode
« Both 52-M1 and 52-M2 breakers are closed and energized AL HD HD

Normal ".'..

Operation

CAanditian



Automatic Bus Transfer Scheme

M1_27/47_ OP——(Q

M1_CB_CLOSE

TIE_ABTS_AUTO

TIE_CB_CLOSE

M2_27/47_ OP—(Q

M2_CB_CLOSE

Normal

nnnnnnnnn

AND

T(s

——OPEN_TIE_CB




Automatic Bus Transfer Scheme

(Note 1) (Note 1) Vs only
AUTO/
Source 1 MANUAL Source 2
1
o (3 VTs)

I]-nn=ﬂ ;E‘

o] nz=Fe

REF615

C - >

:

ﬂl=ﬂ=ﬂ a." ﬂl=n=ﬂ a.i|

o] az-Ea [0} az-FEe

 REF615 REF615

nl=ﬂ=ﬂ ‘é’|

o} oz FR

 REF615

nl=ﬂ=ﬂ ?ﬂ|

o} nzFR

REF615

Note 1: Used for sync check only to close the tie breaker, if:
* The tie relay is on MANUAL TRANSFER mode

* Both 52-M1 and 52-M2 breakers are closed and energized AA
Loss of Source "

1



Automatic Bus Transfer Scheme

M1_27/47_OP—\_

M1_50/51 OP——(Q

M1_CB_OPEN [

TIE_ABTS_AUTO

TIE_CB_OPEN

M2_27/47_ OP——(Q

M2_CB_CLOSE

T(s

Loss of
Source 1

B

AND

CLOSE_TIE_CB



Automatic Bus Transfer Scheme

(Note 1) (Note 1) Vs only
AUTO/
Source 1 MANUAL Source 2
H
(GOOSE) LG (GOOSE) v
o REF615 | ' ————— \
v '
REF615

e
L o REF615

(N.O) o
om B 3= om Q== om Q== om B &=
FL=!==.’ F'*E| o] =!==.’ ?E‘ EL=!=E ?E| FL=!==.’ ?E|
REF615 REF615 REF615 REF615
Note 1: Used for sync check only to close the tie breaker, if:
* The tie relay is on MANUAL TRANSFER mode
Return of
Source 1 - Auto

* Both 52-M1 and 52-M2 breakers are closed and energized
Clacad



Automatic Bus Transfer Scheme

M1_27/47_ oP— T (s

M1_CB_OPEN

SYNC_OK

TIE_ABTS_AUTOL

TIE_CB_CLOSE

M2_27/47_OP——(Q

@TCLOSEM1CB

M2_CB_CLOSE

Return of

Source 1 —
At Clacad

AND |}
Eﬁ

AND

—— OPEN_TIE_CB




Automatic Bus Transfer Scheme

(Note 1) (Note 1) Vs only
AUTO/
Source 1 MANUAL Source 2
(3VTs)
(GOOSE)

\ Manual \
= = OPEN = =
] iR s | el
REF615 REF615 REF615 REF615

Note 1: Used for sync check only to close the tie breaker, if:
* The tie relay is on MANUAL TRANSFER mode

Return of

Source 1 —

* Both 52-M1 and 52-M2 breakers are closed and energized
Cailad Cvune~



Benefits with IEC 61850

- |[EC 61850 compliant relays communicate in one global language —
inter-operability

- Communication network can be configured into a self-healing ring or
PRP formation — achieving almost 100% availability

- Communication path and relay condition are constantly checked with
the Ethernet heart beat

- Large band width — can handle numerous signals at once without
congesting the communication pipeline

= Very fast signal processing — REF615 is tested — average 4ms (0.25
cycle)

= Flexible scalability — system modification and addition possible

AL
GOOSE "

Application —
Roanaofite



Market requirements have been driving ...

© ABB Group
April 22, 2014

Cost reduction in design, construction and operation

Improved power system reliability and safety

Safeguarding of investments

A global, open standard

The standard shall be future-proof, providing long term stability
Interoperability between IEDs from different vendors

Fit all types and sizes of substations and architectures
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This webinar brought to you by the Relion® product family
Advanced protection and control IEDs from ABB

Relion. Thinking beyond the box.

Designed to seamlessly consolidate functions, Relion relays are
smarter, more flexible and more adaptable. Easy to integrate and
with an extensive function library, the Relion family of protection
and control delivers advanced functionality and improved
performance.




Thank you for your participation

Shortly, you will receive a link to an archive of this presentation.
To view a schedule of remaining webinars in this series, or for more
information on ABB'’s protection and control solutions, visit:

www.abb.com/relion
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Power and productivity
for a better world™
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