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Agenda

- Introduction & revolution

- The key issues for IEC 61850

» Logical Nodes

» Communication Services

» GOOSE applications

» Process bus for digital substation

» The integration in Engineering & Testing Process

= Summary
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The IEC 61850 standard
Revolution of Substation Automation
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Example of IEC 61850 substation system structure
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Reqguirements for Standard in SA
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Interoperability

L1

Free configuration

Long term stability

5

The ability for IED’s from one or several
manufacturer to exchange information and use
the information for the their own functions.

The standard shall support different
philosophies and allow a free allocation of
functions e.g. it must work equally well for
centralized (RTU like) or decentralized (IED
base) systems.

The standard shall be future proof, i.e.
it must be able to follow the progress in
communication technology as well as
evolving system requirements.
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User-near, object oriented Data model

@sd s Me SubstatlamEnglneer

“® o SIMG T

Example :
Object
Current
Breaker

' # XCBR

% What

data
belong to
this object ?

These
Objects
are called
Logical
Nodes
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Data Hierarchy

Bay Unit

T Implementation
Bay Controller
T Grouping
Logical Node (LN) XCBR Circuit breaker

Data |

Position

Properties |

Control Value
ON/OFF

Value Status Value
INTERM./OFF/ON/BAD
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Example for Logical Node

XCBR class
Attribute Name | Attr. Type Explanation T M/O

LNName Shall be inherited from Logical-Node Class (see IEC 61850-7-2)
Data
Common Logical Node Information see Example for Logical Node (1)

LN shall inherit all Mandatory Data from Common Logical Node Class M
Loc SPS Local operation (local means without substation automation communication, M

hardwired direct control)
EEHealth INS External equipment health O
EEName DPL External equipment name plate O]
OpCnt INS Operation counter M
Controls
Pos DPC Switch position M
BlkOpn SPC Block opening M
BIkCls SPC Block closing M
ChaMotEna SPC Charger motor enabled @]
Metered Values
SumSwARs BCR Sum of Switched Amperes, resetable (0]
Status Information
CBOpCap INS Circuit breaker operating capability
POWCap INS Point On Wave switching capability
MaxOpCap INS Circuit breaker operating capability when fully charged O
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Communication services - Data access and transfer

Data Model that
can be accessed

ﬁ What can be

changed
(IEC 61850-7-4
and 61850-7-3)

How to change
(IEC 61850-7-2)




Communication for Station & Process bus
IEC 61850-8-1 & 9-2
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Vertical communication

Control Station

. ) Examples:
StatIOn Level HMI Station Comands Gateway NCC
Computer Events

Vertical Serial IEC 61850 /} ‘

Communication

Bay Level Control Protection Protection Control Protection
& Control
Examples:
Samples / / /’ va /’ ; /
Trips / I / l‘ 7714 /|
Positions
|| Process Interface || || Process Interface Process Interface ||

Process Level (Equipments, processes)
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Application examples
Circuit-breaker failure protection

I~ .rere1s

OK, | hear you! )7- e
I'll open [ |

my Breaker

JX -IED *A”

X
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‘REF615

GOOSE message

My Breaker is

not opening!
Activate Breaker
failure scheme

- |[ED B (outgoing feeder) detects a fault,

Issues an opening command to its breaker
and starts the breaker
failure protection

- The breaker of the outgoing feeder fails to

open and after a set time delay the breaker-
failure protection in IED B sends a BFP trip
command to IED A as a GOOSE message

- After receiving the GOOSE message IED A

Issues an opening command to the
incoming feeder breaker and the fault is
cleared




Horizontal communication

Control Station

Gateway
Computer

IEC 61850“

Station Level HMI _| Station

Vertical Sel'ia| Horizontal communication
. . Examples:
Communication | )
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\ States
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Vertical Serial
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Process Level (Equipments, processes)
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GOOSE

Horizontal communication
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Horizontal GOOSE communication
GOOSE performance
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Transfer time r=s, + 1, + 7,

Physical device PD1

= >
i i f
a b [
- L b P
5 Communi- Communi-
=g Cation cation =
processor processor

» GOOSE speed requirements from IED to IED as defined by the standard

Physical device PD2

Type 1 (fast messages)

Type 1A (tripping)
Class P2/3: <3 ms (transmission)
Class P1: <10 ms (distribution)

Type 1B (others)

Class P2/3: <20 ms
Class P1: <100 ms

- Following the IEC 61850 standard means that peer-to-peer signalling is faster than traditional hard-wiring
Reduced wiring and faster response times

IEC

1918703

AL EID ED
Mmpw



-Aspects of IEC 61850 System Integration
IEC61850 Performance requirementsServices

-Transfer timet =t +t, +t,

=Appli- -Communi- -Communi- =Appli-

=cation =cation =cation =cation

-function -function

Transfer time Transfer | Application examples:
class* time [ms] | Transfer of
TTO >1000 | Files, events, log contents
TT1 1000 | Events, alarms
TT2 500 | Operator commands
TT3 100 | Slow automatic interactions *) Classes according to IEC 61850-5 Ed2
TT4 20 | Fast automatic interactions
©ABB Group TT5 10 | Releases, Status changes
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Between substations / GOOSE application
Connection to IEC 61850 protection devices (for 61850-90-1)

Use of new GOOSE iy | i, «Support of automated
LAN protection romertne engineering processes,

interface G3LS based on substation

wx Ko configuration
(SCD files)
MUX l}_.- -._,{1 MUX
Protection Optical Fibre Protection
Commands in Commands in
GOOSE GOOSE
messages messages

(' stationbus according IEC 61850-8-1()

-Up to 8 protection signals

according to IEC 61850-8-1
(from the same or from transferred (attributes of LNs

different protection devices) GGIO, PSCH, RBRF)

Canc LN = Logical Node *PSCH =Protection Scheme (blocking, permissive, direct) AL ED D
13 Mmwpmw

L zors e 18 -GGIO = Generic Process 1/0 -RBRF =Breaker Failure

(' stationbus according IEC 61850-8-1 ()

Command value and - if
required - its quality can be

IP based network




Evolution for future
Interconnection of IEC 61850 substation with “legacy” substation

Only possible with -Ready for step-by-step retrofit
13 ower Line PL
proxy gateway Le Power L : of several
approach” ! thousand “legacy” substations
wox _fraounl . wux with
IEC 61850
- i MUX
Protection MUX I}’"Optical Fibre ﬂ Protection
Commands in Commands of
GOOSE Contact I/O
messages Type

Optical Fibre

Q
5 i
s
Q

( stationbus according IEC 61850-8-1()

g Copper Wires

-“all-in” solution for the
various communication

line and protection
interface requirements

A D
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Evolution of Process bus
The next step to digital substation

-Remote control

 Make process bus available for any
convention instrument transformer

e Combine newest NCIT technology with
Conventional Instrument Transformer

e Scalable and modular I/O platform for
process level installations

-Process bus systems can reduce the need for
preventive maintenance

-Moving electronics closer to the primary
system increases the supervised area
between station and bay level

-Detailed health information from IEDs
and MUs allow for fast remedial actions

-Advanced tools for comprehensive
—_ testing
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Integration in Engineering & Testing Process

System Configuration -Configure Testing @
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IET600 — Integrated Engineering Tool
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ITT600 SA Explorer — Analysis & Debug Tool

bMS POL: MMSpdu CHOICE] | MMS POLU: MM Spdu CHOICE |
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cthal: Tue

Originator: orCat: 2 = station_control

Decode protocols

Control Time Stamp: T : 2005-10-20 16:05:05.071000
Test : Falze i

Check : 11 = synchrocheck., interlock_check 1
i

T

Visualize
configurations

IEC 61850-8-1
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Summary




ABB Quality Assurance for IEC 61850 Technology
System Verification Center, qualified by UCA

We are pleased to announce that the UCA
International Users Group has qualified

ABB Switzerland, Ltd to perform IEC
61850 conformance testing in accordance

with the Users Group Testing Quality
Assurance Program.

Our thanks to ABB Switzerland for preparing
their Test Center and agreeing to participate in the
UCA International Users Group Test Quality
Assurance Program.

-
ABB’s System Verification Center is officially entitled by the UCA
International Users Group to certify the IEC 61850 conformity of

. products and attach the Users Group Label to them
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Certification from KEMA
Ensure Integration and Interoperability for customer
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IEC 61850 Certificate Level A’

Page 12

No. 30710115-Consulting 08-2148

Is50ed - For e product:

ABB AB IED 670 1.1r1D

SA Products Software version 1.4_77m_19
5-721 50 Vasteras Hardware version TMRKDD1535-14
Sweden

o ek

The product has not shown to be non-conforming to:
IEC 61850-6, 7-1, 7-2, 7-3, 7-4 and 8-1
Communication networks and systems in substations

The conformancs test has been perommad according to IC 61550-10 we products protosal, mode! and teannkcal lssus
Impia 4EDE7D0_genes_var_1.1r10_PICSIECE18EDY,
*[EDETD_serles_ves_1.9ri0_MICSECE1850", *IEDS70_series_ver_1.1r10_PIXIT-IECE1ESD [Chapter 23" and products
extra infarmation for testing: “IEDE70_serles_ver_1.1r10_PIXITIECE 18507

The Tollowing IEC 51350 confomance Diocks have been 1esied with 3 posiive resut (number of reisvant and executad test
cases | fokal number of test cases as defined in the UCA Infemational Users Group Device Test procadures vi 1k

1 Basic Exchange {1923) 23 GOOSE Publish (5111)

2 DaaSes (25) b GOCSE Subscribe (3%)

3 Substhution (33) 12a Direct Control (4111

4 Seting Group Seiaction (273) 12d Ennanced SBO Contro (10417}
5 Unouffered Reporting (1013 13 Time Syncheonization (34)

& Buftred Reporting (13/15) 14 File Transfes (365)

This Cariificate Incudes 3 sUmMmary of the test results 35 camied out 3t KEMA |1 The Netherands with UniCAsim 51350
version 3.17.03 with fest suite 3.47.01 and UniCA 61850 analyzer 4.13.01. The test Is based on the UCA Intemational
Users Groug Davice Test Procedures versian 1.1. TS GoCUMEnt has been ssled far Information purpases oy, and the
original paper copy of the KEMA feport: Mo, 30710115-Consulting D3-2147 wik prevall

The test has been camed oul on one singie specimen of the products as refemmed above and submited to KEMA Dy ABS
AB. The manufacturer's production process has not been assessed. This Cerificate does not imply that KEMA has
carttfied or approved any product oiner than the specimen testad.

Amhem, Seplember 30, 2008

2

—
W.Strabbing 2.0.T. Mulder
Manager insetigent Networks and Communication Senlor Testenghesr
1 Level A - Independznt Test |30 with certied IS0 5000 of IS0 17025 Qualty System
Cap A, - o i EMa

HEN s .
I o e X p -t

= |IEC61850 device certification
- 302 devices (IEC61850-8-1)

- 3 Merging Units (IEC61850-9-
2LE)




Future: IEC 61850 Network
Extending from LAN into the WAN

Modeling according
to IEC61850 for

distributed generation

IEC 61850-90-2
IEC61850 information exchange
between Network Control Center

Data and communicatioﬁQ
Q security for IEC61850

IEC 61850 -

IEC 61850-80-1
exchange IEC61850 information
via IEC60870-5-101/104

IEC 61850-90-1 - Ly -
IEC61850 information exchange 'T'_"' S . Sy 7
between Substations K Y TN

== “IEC 61850 | water
158 It IEC 61850-7-410

75&96185@" t?rmati;%iﬁange S

In|Substations

T&D Substation IEC62271-3

IEC61850 information exchange
Available standard . . .
From primary apparatus in Substations
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Power and productivity
for a better world™
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