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EN IEC 61970-302:2018 (E)

European foreword

The text of document 57/1954/FDIS, future edition 1 of IEC 61970-302, prepared by IEC/TC 57
"Power systems management and associated information exchange" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN IEC 61970-302:2018.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2019-02-17
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2021-05-17
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.
Endorsement notice

The text of the International Standard IEC 61970-302:2018 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

JEC 61400-27-1:2015 NOTE Harmonized as EN 61400-27-1:2015 (not modified).
JEC 61970-501:2004 NOTE Harmonized as EN 61970-501:2006 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60050 series  International electrotechnical vocabulary - -
EC 61970-301 - Energy Management System Application EN 61970-301 -

Program Interface (EMS-API) - Part 301:
Common information model (CIM) base

EC/TS 61970-2 - Energy management system application CLC/TS 61970-2 -
program interface (EMS-API) - Part 2:
Glossary
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 302: Common information model (CIM) dynamics

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61970-302 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/1954/FDIS 57/1977/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61970 series, under the general title: Energy managelrﬁﬁ system
application program interface (EMS-API), can be found on the IEC website ocuments
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This International Standard is one of the IEC 61970 series which defines an application
program interface (API) for an energy management system (EMS).

The principal objective of the IEC 61970 series is to produce standards that facilitate the
integration of EMS applications developed independently by different vendors, between entire
EMSs developed independently, or between an EMS and other systems concerned with
different aspects of power system operations, such as generation or distribution management
systems (DMS). This is accomplished by defining application program interfaces to enable
these applications or systems access to public data and exchange information independent of
how such information is represented internally.

The common information model (CIM) specifies the semantics for this APl. The component
interface specifications (CIS), which are contained in other parts of the IEC 61970 standards,
specify the content of the messages exchanged.

The CIM is an abstract model that represents all the major objects in an electric utility
enterprise typically needed to model the operational aspects of a utility. This model includes
public classes and attributes for these objects, as well as the relationships between them.

IEC 61970-301 defines the CIM Base set of packages which provide a logical view of the
functional aspects of an energy management system.

This part of the standard, IEC 61970-302, builds on JEC 61970-301 and provides the
specifications for the exchange models representing dynamic behaviour of the majority of
power system components in common use today by utilities to perform system simulation
studies for system dynamic assessment and for planning purposes.

Documents

Document Sharing Hub

Full document details: BS EN IEC 61970-302:2018


https://doi.org/10.3403/03020094U
https://doi.org/10.3403/03020094U
http://www.avadocuments.com/doc/bs-en-iec-61970-302-2018
http://www.avadocuments.com/doc/bs-en-iec-61970-302-2018

- 26 - IEC 61970-302:2018 © IEC 2018

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 302: Common information model (CIM) dynamics

1 Scope

The common information model (CIM) is an abstract model that represents all the major
objects in an electric utility enterprise typically involved in utility operations. By providing a
standard way of representing power system resources as object classes and attributes, along
with their relationships, the CIM facilitates the integration of energy management system
(EMS) applications developed independently by different vendors, between entire EMSs
developed independently, or between an EMS and other systems concerned with different
aspects of power system operations, such as generation or distribution management. SCADA
is modelled to the extent necessary to support power system simulation and communication
between control centres. The CIM facilitates integration by defining a common language (i.e.
semantics) based on the CIM to enable these applications or systems to access public data
and exchange information independent of how such information is represented internally.

Due to the size of the complete CIM, the object classes contained in the CIM are grouped into
a number of logical packages, each of which represents a certain part of the overall power
system being modelled. Collections of these packages are being developed as separate
International Standards.

This particular document specifies a Dynamics package which contains extensions to the CIM
to support the exchange of models between software applications that perform analysis of the
steady-state stability (small-signal stability) or transient stability of a power system as defined
by IEEE / CIGRE Definition and classification of power system stability IEEE/CIGRE joint task
force on stability terms and definitions.

The model descriptions in this standard provide specifications for each type of dynamic model
as well as the information that needs to be included in dynamic case exchanges between
planning/study applications.

The scope of the CIM extensions specified in this standard includes:

e standard models: a simplified approach to describing dynamic models, where models
representing dynamic behaviour of elements of the power system are contained in
predefined libraries of classes which are interconnected in a standard manner. Only the
names of the selected elements of the models along with their attributes are needed to
describe dynamic behaviour.

e proprietary user-defined models: an approach providing users the ability to define the
parameters of a dynamic behaviour model representing a vendor or user proprietary
device where an explicit description of the model is not provided by the standard. The
same libraries and standard interconnections are used for both proprietary user-defined
models and standard models. The behavioural details of the model are not documented in
the standard, only the model parameters.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any amendments) applies. Documents
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IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC TS 61970-2, Energy management system application program interface (EMS-API) —
Part 2: Glossary

IEC 61970-301, Energy management system application program interface (EMS-API) —
Part 301: Common information model (CIM) base

3 Terms and definitions

For the purposes of this document, the terms and definitions contained in IEC 60050 (for
general glossary), IEC 61970-2 (for EMS-API glossary definitions) and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

application program interface

API

set of public functions provided by an executable application component for use by other
executable application components

3.2

common information model

CiM

abstract model that represents all the major objects in an electric utility enterprise typically
contained in an EMS information model

Note 1 to entry: By providing a standard way of representing power system resources as object classes and
attributes, along with their relationships, the CIM facilitates the integration of EMS applications developed
independently by different vendors, between entire EMSs developed independently, or between an EMS and other
systems concerned with different aspects of power system operations, such as generation or distribution
management.

3.3
CIMXML
serialisation format for exchange of XML data as defined in this document

3.4

Document Object Model

DOM

platform- and language-neutral interface defined by the World Wide Web Consortium (W3C)
that allows programs and scripts to dynamically access and exchange the content, structure
and style of documents

3.5

document type definition

DTD

specific document for describing the vocabulary and syntax associated with an XML document

Note 1 to entry: XML Schema and RDF are other forms that can be used.
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3.6

energy management system

EMS

computer system comprising a software platform providing basic support services and a set of
applications providing the functionality needed for the effective operation of electrical
generation and transmission facilities so as to assure adequate security of energy supply at
minimum cost

3.7

HyperText Markup Language

HTML

mark-up language used to format and present information on the Web

3.8

model

collection of data describing objects or entities real or computed, the semantics of which is
defined by profiles (3.9) in the context of CIM

Note 1 to entry: In power system analysis, a model is a set of static data describing the power system. Examples
of models include the static network model, the topology solution, and the network solution produced by a power
flow or state estimator application.

3.9

profile

schema that defines the structure and semantics of a model that may be exchanged and is a
restricted subset of the more general CIM

3.10
profile document
collection of profiles intended to be used together for a particular business purpose

3.11

Resource Description Framework

RDF

language recommended by the W3C for expressing metadata that machines can process
simply

Note 1 to entry: RDF uses XML as its encoding syntax.

3.12

RDF schema

schema specification language expressed using RDF to describe resources and their
properties, including how resources are related to other resources, which is used to specify
an application-specific schema

3.13

real-world objects

objects that belong to the real world problem domain as distinguished from interface objects
and controller objects within the implementation

Note 1 to entry: The real-world objects for the EMS domain are defined as classes in |EC 61970-301].

Note 2 to entry: Classes and objects model what is in a power system that needs to be represented in a common
way to EMS applications. A class is a description of an object found in the real world, such as a PowerTransformer,
GeneratingUnit, or Load that needs to be represented as part of the overall power system model in an EMS. Other
types of objects include things such as schedules and measurements that EMS applications also need to process,
analyze, and store. Such objects need a common representation to achieve the purposes of the EMS-API standard
for plug-compatibility and interoperability. A particular object in a power system with a unique identity is modelled
as an instance of the class to which it belongs.
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3.14

Standard Generalized Markup Language

SGML

international standard for the definition of device-independent, system-independent methods
of representing texts in electronic form

Note 1 to entry: HTML and XML are derived from SGML.

3.15

Unified Modeling Language

UML

object-oriented modelling language and methodology for specifying, visualizing, constructing,
and documenting the artefacts of a system-intensive process

3.16

uniform resource identifier

URI

standard Web syntax and semantics for identifying (referencing) resources such as files,
documents, and images

3.17

eXtensible Markup Language

XML

subset of Standard Generalized Markup Language (SGML), ISO 8879, for putting structured
data in a text file

Note 1 to entry: This is an endorsed recommendation from the W3C. It is license-free, platform-independent and
well-supported by many readily available software tools.

3.18

eXtensible Stylesheet Language

XSL

language for expressing style sheets for XML documents

4 Document organization
Subclause 5.1 provides general information on the scope and use of CIM dynamic models.

Subclause 5.2 describes the standard interconnection of models for various types of
equipment.

Subclause 5.3 contains the standard model specifications grouped by type of equipment being
modelled.

Subclause 5.4 contains user-defined model classes.

Subclause 5.5 illustrates typical CIM dynamics model usage by means of instance diagrams.
Annex A describes the Dynamics package symbol representation conventions.

Annex B contains the rationale behind the use of the per unit data type.

Annex C describes the process by which updates to Dynamics standard models can be
requested and provides a form for making requests.
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5 Package dynamics

5.1 General

The CIM dynamic model definitions reflect the most common IEEE or, in the case of wind
models, IEC, representations of models as well as models included in some of the transient
stability software widely used by utilities.

These dynamic models are intended to ensure interoperability between different vendors’
software products currently in use by electric utility energy companies, utilities, Transmission
System Operators (TSOs), Regional Transmission Organizations (RTOs), and Independent
System Operators (ISOs). It is important to note that each vendor is free to select its own
internal implementation of these models. Differences in vendor results, as long as they are
within accepted engineering practice, caused by different internal representations, are
acceptable.

Unless explicitly stated otherwise, the following modelling conventions are followed:

e limited integrators are of the non-windup type;

e it shall be possible to enter a time constant of zero (where it makes sense).
5.2 Package Standardinterconnections
5.2.1 General

This subclause describes the standard interconnections for various types of equipment. These
interconnections are understood by the application programs and can be identified based on
the presence of one of the key classes with a relationship to the static power flow model:
SynchronousMachineDynamics, AsynchronousMachineDynamics, EnergyConsumerDynamics
or WindTurbineType3or4Dynamics.

The relationships between classes expressed in the interconnection diagrams are intended to
support dynamic behaviour described by either standard models or user-defined models.

In the interconnection diagrams, boxes which are black in colour represent function blocks
whose functionality can be provided by one of many standard models or by a user-defined
model. Blue boxes represent specific standard models. A dashed box means that the function
block or specific standard model is optional.
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Figure 1 — StandardinterconnectionSynchronousMachine

Figure 1: A dynamic model that includes a single synchronous machine (generator, motor or
condenser) and its related equipment models (function blocks) is associated with a
synchronous machine in the static (power flow) model and has the standard interconnection
shown above.

The interface between the dynamic synchronous machine and the network algebraic
equations is application dependent. The variables used for this interface do not need to be
identified since they are internal to the application program, well-defined and not necessary to
be exchanged between applications.

The interfaces between different blocks in the above figure are indicative of the variety of
input and output signals that are defined by the individual standard models. The figure
provides information on most of the alternative interfaces, for instance, the turbine-governor
(for generators) or the mechanical load (for motors) and the dynamic synchronous machine
can be mechanical torque (Tm) or mechanical power (Pm).
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Figure 2 — StandardinterconnectionSynchronousGeneratorCrossCompound

Figure 2: A cross-compound dynamic model that includes multiple synchronous generators
and their related equipment models (function blocks), is associated with multiple synchronous
machines in the static (power flow) model and has the standard interconnection shown above.

Generator 2 is the second unit of a cross-compound pair of generators and is usually
connected to the same terminal bus. A single turbine-governor model determines the
mechanical power for both units.
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Figure 3 — StandardinterconnectionAsynchronousMachine

Figure 3: A dynamic model including an asynchronous machine (either a generator or motor)
and its related equipment models (function blocks) is associated with an asynchronous
machine in the static (power flow) model and has the standard interconnection shown above.

This interconnection is for a “squirrel-cage” induction machine or a wound-rotor induction
gs. Other models and a different interconnection are

required for a wound-rotor machine with external connections to the field windings.

machine with short-circuited field windin

The interface between the dynamic asynchronous machine and the network algebraic

equations is application-dependent.
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Figure 4 — StandardinterconnectionWindTurbineType1Aand1B

Figure 4: A dynamic model representing a type 1 wind turbine model uses asynchronous
generators directly connected to the grid, i.e. without power converters. Most type 1 wind
turbines have a soft-starter, but this is only active during start-up. There are two type 1
models:

e type 1A: wind turbines with fixed pitch angle;

o type 1B: wind turbines with under voltage ride-through pitch angle control.

The two standard interconnections are shown in the figure.

Reference: |[EC 61400-27-1:2014, 5.5.2.
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Figure 5 — StandardinterconnectionWindTurbineType2

Figure 5: A dynamic model representing a type 2 wind generator and its related standard
equipment models is associated with an asynchronous machine in the static (power flow)
model and has the standard interconnection shown in the figure.

The type 2 turbine is equipped with a variable rotor resistance (VRR) and therefore uses a
variable rotor resistance asynchronous generator (VRRAG). Type 2 wind turbines are also
normally equipped with blade angle control.

Reference: |[EC 61400-27-1:2014, 5.5.3.
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Figure 6 — StandardinterconnectionWindTurbineType3

Figure 6: A dynamic model representing a type 3 wind turbine which uses a doubly fed
asynchronous generator (DFAG), where the stator is directly connected to the grid and the
rotor is connected through a back-to-back power converter. It has the standard
interconnection shown in the figure.

Reference: |JEC 61400-27-1:201§, 5.5.4.
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Figure 7: A dynamic model representing a type 4 wind turbine which uses either synchronous
generators (SG) or asynchronous generators (AG). Some type 4 wind turbines use direct drive
synchronous generators, and therefore have no gearbox.

There are two type 4 models as follows:

o type 4A: a model neglecting the aerodynamic and mechanical parts and thus not
simulating any power oscillations;

o type 4B: a model including a 2-mass mechanical model to replicate the power oscillations
but assuming constant aerodynamic torque.

The standard interconnections for the two models are shown in the figure.

Reference: |[EC 61400-27-1:2014, 5.5.5.
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Figure 8 — StandardinterconnectionSingleLoad

Figure 8: A load model is associated with an energy consumer in the power flow data and has
no standard interconnection with other models.

The P and Q consumption of the load are determined as a function of the magnitude and
frequency of the voltage at the terminal bus as shown above.

The interface between the model and the network algebraic equations is application-
dependent. Dynamic (motor) load models generally interface with the network equations in a
similar manner to motor models.
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/
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| enabled: Boolean 0.1

Figure 9 — Class diagram

Standardinterconnections::StandardSynchronousMachinelnterconnection

Figure 9: This diagram shows the classes necessary for both of the two types of synchronous

machine interconnection models:
generator cross-compound.

A standard synchronous machine interconnection has

a single

instance

standard synchronous machine and standard synchronous

of a

SynchronousMachineDynamics child class whereas a generator cross-compound connection
has multiple instances of SynchronousMachineDynamics child classes related by a single

instance of a TurbineGovernorDynamics child class.

A valid standard synchronous machine interconnection model reflects the following rules.

e [t can have:

— one instance of TurbineGovernorDynamics
SynchronousMachine.operatingMode = generator;

— one instance  of  MechanicalLoadDynamics
SynchronousMachine.operatingMode =
= condenser.

chil

e It cannot have any instance of GenlCompensationForGend.
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A generator cross-compound interconnection model reflects the following rules.

e |t can have:

+ multiple instances of SynchronousMachineDynamics child classes, each of which has
its related SynchronousMachine.operatingMode = generator;

+ one instance of TurbineGovernorDynamics child class.

e |t shall have two or more instances of GenlCompensationForGenJ associated with each
instance of a SynchronousMachineDynamics child class.

class StandardAsynchronousMachinelnterconnection /

static power system model

R ‘ Core:: +ConductingEquipment
Core::Equipment ConductingEquipment

IdentifiedOfject

Core::PowerSystemResource =]

+ConductingEquipment 1

Wires::
RegulatingCondEqg

Wires::
RotatingMachine

~BaseVoltage 0.1
IdentifiedObject

+Terminals

Core::
BaseVoltage

Wires::AsynchronousMachine

|

[

|

|

|

|

[

|

|

|

! .
| ACDCTermimal|®-
: Core:Terminal
|

|

[

|

|

|

|

[

|

|

|

|

[

StandardModels::RotatingMachineDynamics

damping: Float [0..1]

AsynchronousMachineDynamics::
AsynchronousMachineDynamics

+AsynchroncusMachineDynamics 0.1 .1 +AsynchroncusMachineDynamics

inertia: Seconds [0..1]
saturationFactor: Float [0..1]
saturationFacter]20: Float [0..1]
statorlLeakageReactance: PU [0..1]
staterResistance: PU [0..1]

+MechanicalloadDynamics 0.1 0.1 ~+TurbineGovernorDynamics

MechanicalLoadDynamics::
MechanicalLoadDynamics

TurbineGowvernorDynamics::
TurbineGowvernorDynamics

L

‘ IdentifisdObject

standardModels::
DynamicsFunctionBlock

+ enabled: Boolean [0.1]

Figure 10 — Class diagram
Standardinterconnections::StandardAsynchronousMachinelnterconnection

Figure 10: This diagram shows the classes necessary for the asynchronous machine
interconnection model.

A standard asynchronous machine interconnection has a single instance of an

AsynchronousMachineDynamics child class.

A valid standard asynchronous machine interconnection model also reflects the following
rules. It can have:
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e oOne instance of  TurbineGovernorDynamics child class, but only if
AsynchronousMachine.asynchronousMachineType = generator;

e oOne instance of MechanicalLoadDynamics child class, but only if
AsynchronousMachine.asynchronousMachineType = motor.

class SIandardWindT\rpelandzlnlerconnection/

static power system model

IdenmtifiedObject

Core::

Core::PowerSystemResource < N
Equipment

Core::
ConductingEquipment

+ConductingEquipment

+ConductingEquipment

| <+ remoteSignalType: RemoteSignalKind [0..1] |

~+RemotelnputSignal 0.1 1 |

+WindTurbineTypelor2Dynamics

0.1 0.1

‘ UserDefinedModels:: T e

WindTypelorZUserDefined

| I
! I
l |
l |
l |
| w
| 1 A\ 0.. |
! I
l |
: Wires:: 0.1 +BaseVoltage |
RegulatingCondEq |
: o IdentifiedObject i
| ACDCTerminal| | A Core: :
+Termi
: Core::Terminal Erminats BaseVoltage i
| Wires:: |
| RotatingMachine |
| 1| =Terminal I
[ /\ !
|
| |
| Wires:: :
: AsynchronousMachine i
|
: +AsynchrenousMachine 1 I
P |
I T T T T T AT T T T T T T T T T T T T T T T T T T T T T T T T
dynamics model
+RemotelnputSignal 0. +AsynchroncusMachineDynamics
IdentifiedObject =
b Yec! AsynchronousMachineDynamics:: Sfanda rdl_lodels 7 N
RemotelnputSignal AsynchronousMachineDynamics RotatingMachineDynamics

+AsynchronousMachinelynamics

+WindTurbineTypel or2Dynamics

WindTurbineTypel or2Dynamics [:

damping: Float [0..1]

+ inertia: Seconds [0..1]

+ saturationFactor: Float [0..1]

+ saturationFactor]20: Float [0..1]
<+ statorleakageReactance: PU [0..1]
+ statorResistance: PU [0..1]

IdentifiedObject
standardModels::
DynamicsFunctionBlock

enabled: Boolean [0..1]

+WindTurbineTypelor2IEC

WindDynamics:-WindTurbineTypelor2IEC

=WindProtection|EC

1 (U] o A

IdentifiedObject +WindTurbineTypelor2IEC
WindDynamics::
WindProtectionlEC

+WindMech|EC
_I/

WindDynamics::
WindGenTurbineTypelalEC

IdentifiedObject
WindDynamics::

WindDynamics::
WindGenTurbineTypelbIEC

WindDynamics::
WindGenTurbineTypeZIEC

WindMechlEC
1 | 0.1

+WindGenTurbineTypel bIEC

+WindGenTurbineTypelalEC
IdentifiedObject |1

WindDynamics:: “WindAeroConstlEC

+WindPitchContPowerlEC | 1 1

WindAeroConstlEC

=WindCenTurbineType2|EC

+WindPitchContPower|EC

0.1 1]
+WindGenTurbineType2 |EC

e

+WindContRotorRIEC

WindDynamics::

IdentifiedObject

WindPitchContPowerlEC

IdentifiedObject

WindDynamics::
WindContRotorRIEC

Figure 11 — Class diagram

Standardinterconnections::StandardWindType1and2interconnection
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Figure 11: This diagram shows the classes necessary for wind type 1 and type 2
interconnection models.

Standard IEC wind turbines type 1 and 2 interconnection models all have a single instance of
an AsynchronousMachineDynamics child class and a single instance of the
WindGenTurbineType1alEC class, the WindGenTurbineType1blEC class, or the
WindGenTurbineType2lEC class as appropriate.

A valid IEC wind type 1A interconnection model also shall have one instance of each of the
following classes (and no others):

e WindMechlEC;
e WindAeroConstIEC;
¢ WindProtectionlEC.

A valid IEC wind type 1B interconnection model also shall have one instance of each of the
following classes (and no others):

¢ WindMechlEC;
e WindProtectionlEC;
e WindPitchContPowerlEC.

A valid IEC wind type 2 interconnection model also shall have one instance of each of the
following classes (and no others):

e WindMechlEC;

¢ WindContRotorRIEC;

e WindProtectionlEC;

e WindPitchContPowerlEC.

The WindProtectionlEC class and the WindContRotorRIEC class use the
WindDynamicsLookupTable class.
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class indTyps i /
static power system model

o =CenductingEquipment =Terminals

“+ConductingEquipment 0"

“Terminal

HdemifiedObject| |
Core::

+PowsrElectronicsConnection | 1

dynamics model ~+Remotelnputsignal

o

+WindTurbineType3or4Dynamics 0.1

) “wind - ” o  ertifiedObiect
UserDefinedmodels:: WindDynamics:: o RemotcinputSignal
bt bt T = remoteSignalType: RemateSignalKind [0.1]
o

ﬁ 1. +WindTurbineType3or4Dynamics

StandardModels::
DynamicsFunctionBlock

0.1

<+ enabled: Boolean [0..1]

=WindTur bineType3ar4iEC

i +WindTurbineType3or4IEC 1 1
+WindTurbineTypeZor4IEC
IdentifiedObject) |
WindDynamics:: i .
+WindContQIEC WindDynamics: :WindTurbineType2IEC g
WindContQIEC s { = M ’ WindTurbineTypedIEC
i indContCur i

“WindTurbineType3IEC 1 Iyl 001 0.1

~WindTurbineTy pe3Iec VindTurbineType4IEC
=WindTurbineTypesiec|
—Wdeurbm:Tth?\Ec
“WindTurbineType3IEC

windDynamics::
G ineTyped:

0.1 [#WindPlantDynamics

01| WindDynas

~Remotelnputsignal

UserDefinedModels::
WindPlantUserDefined

“WindPlantiEC

“WindTurbinsType3IEC

0.1

~WindAeroQneDimiES 0.1

7Wdeurbm:TVprl[E 0.1 1 0.1
wrbineTypadalEC IdentifiedObject|
“WindGanType3IEC 0.1 7WmﬂTurbmﬂvaaI[K WindDynamics::
FWind T b Pt IE eabIEC WindPlantReactiveControllEC
‘WindMechIEC
1 1

+WindGenTypedEC fwmdtnn\tmpmlﬁ

trollEC

Hemiiedonts “WindGenTypediEC 0.1 [0.1
enifedotic WindDynamics::
—_—— w,,,,m“,,.sc IdentifiedObject]
WindAeroOneDimIEC i
WindGenType4IEC
“WindC:
v 1 indContPTypedblEC
WindDynamics== [ 0.1
. e ]
e )
IdentifisdObject
WindDynamics:: [ windConts

WindContPType3IEC

Figure 12 — Class diagram

Standardinterconnections::StandardWindType3and4interconnection

Figure 12: This diagram shows the classes necessary for wind type 3 and type 4

interconnection models, including the wind plant model.

Standard IEC wind types 3, 4A, 4B and plant interconnection models all have a single

instances as follows:

IEC wind type 3:

e WindTurbineType3IEC;

e WindAeroOneDimIEC or WindAeroTwoDimIEC;
e WindMechlEC;

e WindGenType3alEC or WindGenType3blEC;

e WindContPType3IEC;

¢ WindContQIEC;

e WindContCurrLimIEC;

e WindContQLimIEC or WindContQPQULImIEC;
¢ WindContPitchAnglelEC;

e WindProtectionlEC.

IEC wind type 4A:

e WindTurbineType4alEC;
e WindGenType4lEC or WindGenType3alEC;
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e WindContPType4alEC;

¢ WindContQIEC;

e WindContCurrLimIEC;

e WindContQLimIEC or WindContQPQULImIEC;
o WindProtectionlEC.

IEC wind type 4B:

e WindTurbineType4blEC,;

e WindMechlEC;

e WindGenType4lEC or WindGenType3alEC;

e WindContPType4blEC;

e WindContQIEC;

e WindContCurrLimIEC,;

e WindContQLimIEC or WindContQPQULImIEC;
e WindProtectionlEC.

class StandardLoadlntercorlrlectiorl/

static power system model

IdentifiedOhject
Core: =] Ct_:ire:: -] C_ore:: ]
PowerSystemResource Equipment ) ConductingEquipment

|

|

|

|

|

|

| 0.
: =+CenductingEquipment "
| ~+BaseVoltage
| =Terminals

|

|

|

|

|

|

+ConductingEquipment

0.1 IdentifiedObject
ACDCTerminal[ g «
) Core::
o= l Wires::EnergyConsumer l eVoltage
Terminal Bas:
- +EnergyConsumer

dynamics model

+LoadDynamics 0.1

IdentifiedObject

LoadDynamics::LoadDynamics

Figure 13 — Class diagram Standardinterconnections::StandardLoadlnterconnection
Figure 13: This diagram shows the classes necessary for a load interconnection model.

A standard load interconnection model has a single instance of an EnergyConsumerDynamics
child class plus a related instance of a LoadDynamics child class.
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class Sl:ilm:la.n:IH\|l'DCIm:en:t:-nrlm:ti|:m/J

static power system model

ConductingEguipment

DC::
ACDCConwverter

DC::
VsConverter

DC::
CsConverter

+WsConverter 1 +C5Converter 1

dynamics model

IdentifiedObject
StandardModels::
DynamicsFunctionBlock

‘ + enabled: Boolean [0..1] ‘

HVDCDynamics::
HVDCDynamics
+CSCOvnamics
DCDynamics
C5CDOynamics

+VESCOynamics (0.1

‘ UserDefinedModels::

V5CUserDefined
CSCUserDefined

UserDefinedModels:- ‘

‘ + proprietary: Boolean [0..1]

+ proprietary: Boolean [0..1] ‘

Figure 14 — Class diagram Standardinterconnections::StandardHVDCInterconnection

Figure 14: This diagram shows the classes necessary for a HVDC interconnection model.

Documents

Document Sharing Hub

Full document details: BS EN IEC 61970-302:2018


http://www.avadocuments.com/doc/bs-en-iec-61970-302-2018
http://www.avadocuments.com/doc/bs-en-iec-61970-302-2018

