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Foreword

The text of document 88/277/FDIS, future edition 1 of |EC 61400-25-5, prepared by IEC TC 88, Wind
turbines, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as

N 61400-25-§ on 2007-02-01.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2007-11-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-02-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61400-25-5:2006 was approved by CENELEC as a European
Standard without any modification.
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INTRODUCTION

The IEC 61400-25 series defines communication for monitoring and control of wind power
plants. The modeling approach of the IEC 61400-25 series has been selected to provide
abstract definitions of classes and services such that the specifications are independent of
specific protocol stacks, implementations, and operating systems. The mapping of these
abstract classes and services to a specific communication profile may be found in IEC 61400-
25-41,

This part of IEC 61400-25 defines the methods and abstract test cases for conformance
testing of devices used in wind power plants. The intended readers are test system
developers.

NOTE 1 It is recommended to obtain a common knowledge of the standards JEC 61400-25-1, JEC 61400-25-4,

[EC 61400-25-3, and [EC 61400-25-4 before reading this part.

NOTE 2 Abbreviations used in |EC 61400-25-§ may be listed in Clause 3 or may be found in other parts of
IEC 61400-25 that are relevant for conformance testing.

1 To be published. Documents
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WIND TURBINES -

Part 25-5: Communications for monitoring
and control of wind power plants —
Conformance testing

1 Scope

The focus of the IEC 61400-25 series is on the communications between wind power plant
components such as wind turbines and actors such as SCADA Systems. Internal
communication within wind power plant components is outside the scope of the IEC 61400-25
series.

The IEC 61400-25 series is designed for a communication environment supported by a client-
server model. Three areas are defined, that are modelled separately to ensure the scalability
of implementations:

1) wind power plant information models,
2) information exchange model, and
3) mapping of these two models to a standard communication profile.

The wind power plant information model and the information exchange model, viewed
together, constitute an interface between client and server. In this conjunction, the wind
power plant information model serves as an interpretation frame for accessible wind power
plant data. The wind power plant information model is used by the server to offer the client a
uniform, component-oriented view of the wind power plant data. The information exchange
model reflects the whole active functionality of the server. The IEC 61400-25 series enables
connectivity between a heterogeneous combination of client and servers from different
manufacturers and suppliers.

As depicted in Figure 1, the IEC 61400-25 series defines a server with the following aspects:

— Information provided by a wind power plant component, e. g., “wind turbine rotor speed” or
“total power production of a certain time interval” is modelled and made available for
access. The information modelled in the standard is defined in part |JEC 61400-25-2,

— services to exchange values of the modelled information defined in part |JEC 61400-25-3,

— mapping to a communication profile, providing a protocol stack to carry the exchanged
values from the modelled information (part JEC 61400-25-4)).

The IEC 61400-25 series only defines how to model the information, information exchange
and mapping to specific communication protocols. The IEC 61400-25 series excludes a
definition of how and where to implement the communication interface, the application
program interface and implementation recommendations. However, the objective of the |IEC
61400-25 series is that the information associated with a single wind power plant component
(such as the wind turbine) is accessible through a corresponding logical device.

This part of IEC 61400-25 specifies standard techniques for testing of conformance of
implementations, as well as specific measurement techniques to be applied when declaring
performance parameters. The use of these techniques will enhance the ability of users to
purchase systems that integrate easily, operate correctly, and support the applications as
intended.

NOTE The role of the test facilities for conformance testing and certifying the results are outside of the scope of

[EC 61400-25-§.
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Communication model of the IEC 61400-25 series
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Figure 1 — Conceptual communication model of the IEC 61400-25 series

2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 61400-25 (all parts), Wind turbines - Part 25: Communications for monitoring and control
of wind power plants

IEC 61850-7-1:2003, Communication networks and systems in substations — Part 7-1: Basic
communication structure for substations and feeder equipment — Principles and models

IEC 61850-7-2:2003, Communication networks and systems in substations — Part 7-2: Basic
communication structure for substations and feeder equipment — Abstract communication
service interface (ACSI)

IEC 61850-7-4:2003, Communication networks and systems in substations — Part 7-4: Basic
communication structure for substations and feeder equipment — Compatible logical node and
data classes

SO/IEC 9644 (all parts), Information technology — Open Systems Interconnection —
Conformance testing methodology and framework

3 Terms and definitions

For the purpose of this document, the terms and definitions defined in |EC 61400-25-1 and
the following apply.

3.1

Factory Acceptance Test

FAT

customer agreed functional tests of the specifically manufactured substation automation
system or its parts using the parameter set for the planned application. Documents
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The FAT shall be carried out in the factory of the manufacturer or other agreed-upon location
by the use of process simulating test equipment

3.2

interoperability

ability of two or more devices from the same vendor (or different vendors) to exchange
information and use that information for correct co-operation. A set of values defined
corresponds with the quantities or values of another set

3.3

Model Implementation Conformance Statement

MICS

details the standard data object model elements supported by the system or device

3.4
negative test
test to verify the correct response of a device or a system when subjected to:

— IEC 61400-25 series conformant information and services which are not implemented in
the device or system under test,

— non IEC 61400-25 series conformant information and services sent to the device or system
under test.

3.5

Protocol Implementation Conformance Statement
PICS

summary of the capabilities of the system to be tested

3.6

Protocol Implementation Extra Information For Testing

PIXIT

the Protocol Implementation eXtra Information for Testing document contains system specific
information regarding the capabilities of the system to be tested and which are outside the
scope of the IEC 61400-25 series

NOTE The PIXIT is not subject to standardisation.

3.7
routine test
performed by the manufacturer in order to ensure device operation and safety

3.8

Site Acceptance Test

SAT

verification of each data and control point and the correct functionality within the WPP and its
operating environment at the whole installed plant by use of the final parameter set. The SAT
is the precondition for the WPP being put into operation.

3.9

system test

verification of correct behaviour of the WPP components and of the overall WPP under
various application conditions

NOTE The system test marks the final stage of the development of a WPP system component.

Documents
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3.10

test equipment

all tools and instruments which simulate and verify the input/outputs of the operating
environment of the WPP such as wind turbine, switchgear, transformers, network control
centres or connected telecommunication units on the one side, and the communication links
between the system components of the WPP on the other

3.1

test facility

organisation able to provide appropriate test equipment and trained staff for conformance
testing

NOTE The management of conformance tests and the resulting information should follow a quality system.

3.12

type test

verification of correct behaviour of the systems components of the WPP by use of the system
tested software under the test conditions corresponding with the technical data

NOTE The type test marks the final stage of the hardware development and is the precondition for the start of the
production. This test shall be carried out with system components which have been manufactured through the
normal production cycle.

3.13

witness point

point, defined in the appropriate document at which an inspection will take place on an
activity. The activity may proceed without the approval of the initiator of the conformance test.
The test facility provides a written notice to the initiator at an agreed time prior to the witness
point. The initiator or his representative has the right, but is NOT obligated, to verify the
witness point

Documents
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4 Abbreviated terms

ACSI
BRCB
DUT
FAT
Gl
HMI
IED
IP
LCB
LD

LN
MICS
PICS
PIXIT
RCB
RTU
SAT
SCADA
SCSM
SoE
SUT
TPAA
URCB
uTC
WPP

Abstract Communication Service Interface
Buffered Report Control Block

Device Under Test

Factory Acceptance Test

General Interrogation

Human Machine Interface

Intelligent Electronic Device

Inter-networking protocol internet Protocol

Log Control Block

Logical Device

Logical Node

Model Implementation Conformance Statement
Protocol Implementation Conformance Statement
Protocol Implementation eXtra Information for Testing
Report Control Block

Remote Terminal Unit

Site Acceptance Test

Supervisory Control And Data Acquisition
Specific Communication Service Mapping
Sequence-of-Events

System Under Test

Two Party Application Association

Unbuffered Report Control Block

Coordinated Universal Time

Wind Power Plant
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5 Introduction to conformance testing

5.1 General

There are many steps involved from the development and production of a device to the proper
running of a complete system designed according the specific needs of a customer. Suitable
test steps are incorporated in this process.

Many internal tests during the development of a device (or a system kit) result in a type test
(unit level test) performed at least by the provider and — if required by applicable standards —
by an independent test authority. In the context of this part of the IEC 61400-25 series, the
term type test is restricted to the functional behaviour of the device excluding communication.

Continuing routine tests in the production chain are necessary to ensure a constant quality of
delivered devices in accordance with the quality procedures of the producer.

A conformance test is the type test for communication and — since communication establishes
a system — the basic integrated systems test of the incorporated system components. As a
global communications standard, the IEC 61400-25 series includes standardised conformance
tests to insure that all suppliers comply with applicable requirements.

Type tests and conformance tests do not completely guarantee that all functional and
performance requirements are met. However, when properly performed, such tests
significantly reduce the risk of costly problems occurring during system integration in the
factory and on-site.

Conformance testing does not replace project specific system tests such as the FAT and SAT.
The FAT and SAT are based on customer requirements for a dedicated WPP system and are
done by the system integrator and normally witnessed by the customer. These tests increase
the confidence level that all potential problems in the system have been identified and solved.
These tests establish that the delivered WPP system is performing as specified.

5.2 Conformance test procedures

In general, conformance testing of the communication behaviour of a system component
should address the functional requirements and performance requirements of typical
applications supported by these devices in a WPP.

Conformance testing demonstrates the capability of the Device Under Test (DUT) to operate
with other system components in a specified way according to the IEC 61400-25 series.

Conformance testing requires consideration of the following issues:

— The problem of all testing is the completeness of the tests. The number of all possible
situations can be very large. It may be possible to cover all normal operating cases, but
this may not be true for all failure cases.

— It is impossible to test all system configurations using system components from different
world-wide suppliers. Therefore, standardised test architecture with device simulators
should be used. The use of such test architecture implies agreement about its
configuration and the test procedures applied in order to achieve compatible results.

— A communication standard does not standardise the functions of the communicating
equipment. Therefore, the failure modes of the functions are outside the scope of this part
of the IEC 61400-25 series. But both the existence of distributed functions and the impact
of function response in devices on the data flow, create some interdependence.

— Depending on the definition range of the IEC 61400-25 series, some properties of the
device may be proven by information and documents provided with the DUT for the
conformance testing instead of the conformance test itself. ocuments
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The conformance test establishes that the communication of the DUT works according the
IEC 61400-25 series.

Since the IEC 61400-25 series defines no new communication stacks, the conformance to all
seven ISO/OSI layers may be proven by documentation that communication stack software
compliant with the corresponding specifications is implemented and may have been pre-
tested and optionally certified. In the standard conformance test, only the application
according to ACSI can be tested.

5.3 Quality assurance and testing
5.3.1 General

In order to assure the quality during conformance testing, a quality assurance system has to
be in place.

In general, quality surveillance is used to monitor and verify the status of components during
all phases of the conformance tests. For this purpose, inspections are carried out, based on
hold and witness points that are indicated by the initiator or its representative in the test and
the inspection plan that is supplied by the test facility. These inspections are process related
and will provide information and confidence on the quality of the tests. Quality surveillance
will reduce the risks of failure during the FAT and SAT.

5.3.2 Quality plan
5.3.2.1 Conformance test quality plan

The test facility will supply, for evaluation, a quality plan for the conformance test.

The plan shall describe all measures for the scope of work and/or deliveries in the areas of
organisation, time, information and quality. There is only one plan for the test facility and its
sub-suppliers.

The conformance test quality plan is proposed to contain the following:

— A complete and detailed description of the work methods. This will help insure that all
verifiable activities will fulfil all applicable requirements and conditions as stated in the
scope of work during the time allowed.

— A detailed description of all tasks to be performed, including references to the schedule,
an overview of the involved staff, materials and work methods as well as relevant methods
and procedures.

— A detailed description of the organisation, including the assignments, tasks and
responsibilities of mentioned staff during the different stages of the test programs. The
description shall include all tests, inspections, research and audits during the various
stages of the tests and the dates on which they will take place. These descriptions will be
part of the test and inspection plan.

— A method for handling deviations, changes and modifications during all stages of the test.

— A sign off procedure and a description of the documentation to be supplied.

5.3.2.2 Test and inspection plan

The conformance test quality plan shall contain a test and inspection plan. In this plan, the
test facility specifies, for all phases of the tests:

— what will be inspected, tested and registered,;

— the purpose of the inspections and tests;

— the procedures and standards to which inspections, tests and registrati il
oo Totlients
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— the expected results of the inspections and tests;
— identification of persons to perform the inspections, tests and registrations.

The test facility is responsible for the correct and timely performance of all activities
mentioned in the test and inspection plan.

The test facility will include a proposal for so called hold, witness and review points in the test
and inspection plan.

There are several methods to perform a hold or witness point. The initiator of the
conformance test or a representative can be present during the execution of a test or
inspection. It is also possible to review the associated quality documents, e.g. checklists,
verification and validation documents. This review can take place at the test facilities site
during the execution of a test or inspection can be made at the initiator’s site.

All hold and witness points will be announced by the test facility at least a predefined time
before they take place. A period of at least one week is recommended, depending on the time
needed for making travel arrangements and the availability of the needed resources.

The initiator of a conformance test has the right to conduct audits on the quality system of the
test facility and its sub-suppliers. The test facility shall co-operate and provide access to all
locations applicable for the conformance test. The initiator’s right to check the quality of the
conformance test does not dismiss the test facility from its responsibilities.

Inspections and tests by the initiator of a conformance test shall be possible at mutually
agreeable times at the locations, offices and factories of the test facility and all applicable
third parties and sub-suppliers.

5.4 Testing
5.4.1 General

Conformance testing shall be customised for each device under test based on the capabilities
identified in the PICS, PIXIT and MICS provided by the vendor. When submitting devices for
testing, the following shall be provided:

— device for testing;

— Protocol Implementation Conformance Statement (PICS);

— Protocol Implementation eXtra Information for Testing (PIXIT) statement;

— Model Implementation Conformance Statement (MICS);

— instruction manuals detailing the installation and operation of the device.
The requirements for conformance testing fall into two categories:

a) static conformance requirements (define the requirements the implementation shall fulfil);
b) dynamic conformance requirements (define the requirements that arise from the protocol
used for a certain implementation).

The static and dynamic conformance requirements shall be defined in a Protocol
Implementation Conformance Statement or PICS. The PICS serves three purposes:

1) selection of the appropriate set of tests;
2) ensure that the tests appropriate to a claim of conformance are performed;
3) provide the basis for the review of the static conformance.
Concrete PICS shall be as defined for the SCSMs.
Documents
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A Model Implementation Conformance Statement or MICS shall be provided detailing the

standard data object model elements supported by the system or device.

In addition to the PICS, a PIXIT document shall be provided.

The process of assessing the conformance is shown in Figure 2.
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Figure 2 — Conceptual conformance assessment process

5.4.2 Device testing

A single device shall be conformance tested against a single test device.

The device specific conformance tests contain the positive and negative testing of the
following as appropriate:

Full document details: BS EN 61400-25-5:2007

inspection of the documentation and version control of the device,

test of device configuration file against the device related object model (JEC 61400-25-2),

test of communication stack implementation against applicable SCSM (JEC 61400-25-4),

test of implemented ACSI services against ACSI definition (IEC 61400-25-7), Documents

Document Sharing Hub


http://dx.doi.org/10.3403/30164541U
http://dx.doi.org/10.3403/30137810U
http://dx.doi.org/10.3403/30164544U
http://www.avadocuments.com/doc/bs-en-61400-25-5-2007
http://www.avadocuments.com/doc/bs-en-61400-25-5-2007

