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What is IEC 618507

e A standard structure headed by IEC TC 57
e A standard that defines functionalities of devices

e A standard for a common communication system architecture inside a
substation

e Process level, cubical level, and station level
e A standardized device description language

e A standardized method to access data
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IEC61850 (Communication Networks and Systems in Substations)
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e Substation Configuration Language (SCL)
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|IEC61850 Device Model
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IEC 61850 z_ 4+ 2k for IED Relays
GOOSE (Generic Object Oriented Substation Event)
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I 2 2R 4xitiE 5 (A standardized device description language )
ubstation Configuration Description Language ( )
Based on (Extensible Mark up Language)

e XML based language that allows a formal description of:
e Substation automation system, the devices and the relation between them
e |[ED configuration

e SCL file types
e |CD: IED Capability Description
e XML description of items and capabilities supported by an IED
e CID: Configured |IED Description
e XML configuration for a specific IED
eResides on the device
e SCD: Substation Configuration Description
e XML description of the single substation

eCan be imported or exported from the client software
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Substation Configuration Language (SCL )

<xml version="1.0" encoding="UTF-8" >

<SCL xmlns="http://www.iec.ch/61850/2003/SCL"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
XSi:SC lon="http://www.iec.ch/61850/2003/SCL SCL.xsd">

<Header i€="IED definition file" vergion="1" revision="0" nameStructure="IEDName" />
<|[ED name="TEMPLATE" type="IED Type" manufacturer="1ED Factory" configVersion="1.0"
desc="modele générique ">
<Services>
<DynAssociation />
<Sett|r.19Groups /> ICD file
<GetDirectory />

</Services>
<AccessPoint name="AP1">
<Server>
<Authentication none="true" />
<LDevice inst="x8x" desc="xxxxxxx">
<LNO inst="" desc="General" InClass="LLNO" InType="LLNO_IED" />
<LN inst="1" prefix="" desc="Device" InClass="LPHD" InType="LPHD" />
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The standard covers general requirements relating to :
substations, engineering, data models, communications solutions and
conformity testing.
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There are 14 parts in the standard ( 10 of which are major sections)

Parts 1 to 4 : contain the introduction of all the general requirements

Part 5 :describes the basic requirements for substation automation
functions

Part 6 :define the substation configuration language

Part 7 -1, 7-2, 7-4 .contain communication definitions for a variety of
functions (data models and communications services )

Part 8 and 9: define mappings of the definitions contained in part 7 to real
networks

Part 10 :define conformance testing methods 1



Abstract Communication Service Interface
ACSI

e \Why have an Abstract Service?
e [solates actual data from the communication interface
e Allows for mapping to other protocols

e \What does it define?

e How to organize Data objects in Logical Nodes
e How to build a Logical Device from Logical Nodes
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ACSI — Models

e Client / Server model
e Allows for browsing of the device data
e Examples of services
eGetDataValues — Read
eSetDataValues — Write
eGetDataDirectory — Read list of object names
e Reporting of events

e Generic substation event model
e Allows for peer to peer, real time communication (publisher / subscribers)
e GOOSE (Generic object oriented substation event)
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Communication Models

e DataSet Model

e Reporting Model

e Control Model

e Substitution Model

e Setting Group Control Model
e Logging Model

e File Transfer Model
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DataSet Model

e A grouping of references to data objects and data attributes

e Used to access a specific set of data for reporting and logging purposes as
defined by the client

e Stored on both the client and server; only data values need to be transmitted
e Data Objects in a dataset may be accessed by other datasets

e Resides within a Logical Node, but may reference data and attributes from
any LN within the Logical Device

e Abstract Services
e GetDataSetValues
e SetDataSetValues
e CreateDataSet
e DeleteDataSet
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Data Objects

e Represents the data within a Logical Node

e \/oltage, current, breaker position, protection settings...

e Defined by groupings of specific data attribute types
e Description, status, measurements, control...

e Uses standardized names instead of registers
e PhV — Phase to neutral voltage (ie: not 41001)

e Abstract Services functions

e GetDataValues
e GetAllDataValues
e SetDataValues
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Common Data Classes (CDC)

e Status Information e Status Settings
e Measured Information e Analogue Settings
e Controllable Status e Description Information

e Controllable Analogue
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Reporting Model

e Reports the data listed in a dataset on events

e Each report is owned exclusively by a single client
e Buffered and Unbuffered models

e Can send all data, or just the data that has updated

e Trigger Conditions
e dchg A change in the value of a data attribute by more than the
deadband value
e qchg A change in the value of the quality attribute
e dupd A data attribute value is updated (refreshed), or a freezable attribute is
frozen

e periodic A report is generated periodically
o Gl A general interrogation request by the client
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Buffered vs. Unbuffered Reports

e Buffered Report Control Blocks (BRCB)
e On event, the report is either sent immediately or buffered
e Events are buffered so that data is not lost due to flow control of bad connections
e Supports Sequence-of-Events (SOE)

e Unbuffered Report Control Blocks (URCB)
e On event, the report is sent immediately
e Events can be lost if the transport flow control is not fast enough or the connection
IS poor
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Specific Communication Service Mapping
SCSM

e Defines how to map objects and services from ACSI to an existing
communication medium

Part 8-1 Mapping ACSI to MMS
Part 9-1 Mapping ACSI to Sampled Values over Serial
Part 9-2 Mapping ACSI to Sampled Values over Ethernet
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Mapping to Different Buses

e Station bus
e Part 8-1: Mapping to MMS and Ethernet

e Process bus
e Part 9-1: Mapping over Serial Application
e Part 9-2: Mapping over Ethernet
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Conformance Testing

e Part 10 defines interoperability tests
e Only protocol, not application
e Official certification by Kema and other labs

e Device conformances are described by a set of 4 documents:
e ACSI (Abstract Communication Services Interface)
eDescribes the abstract services interface

e These services are mapped to specific communication services (SCSM) described in the

PICS
e MICS (Model Implementation Conformance Statement)
eDescribes how the information model is implemented
e PICS (Protocol Implementation Conformance Statement)
eDescribes choices made in the protocol implementation.
eMany of these choices are implied in the ACSI conformance statement
e PIXIT (Protocol Implementation eXtra Information for Testing)
eDescribes any extra implementation information not found in the above documents
eAre useful for device operation, despite being called “extra”
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