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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINES -

Part 25-6: Communications for monitoring
and control of wind power plants —
Logical node classes and data classes
for condition monitoring

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization fa prising
all mational electrotechnical committees (IEC National Committees). The objetst o interna-
tionpl co-operation on all questions concerning standardization in the el i . [To this
end| and in addition to other activities, IEC publishes International Standards, i ), Tech-
nicgl Reports, Publicly Available Specifications (PAS) and Guides ~(here as” “IEC Rublica-
tion[s)”). Their preparation is entrusted to technical committees; any IE a i in the
subject dealt with may participate in this preparatory work. International, go lernmen al apd non-goverpmental
orgénizations liaising with the IEC also participate in this prepafation™\E osely with the [nterna-
tionpl Organization for Standardization (ISO) in accordance d by agreement bjetween
the fwo organizations.
Thel formal decisions or agreements of IEC on ational
congensus of opinion on the relevant subjects si Il inter-
ested IEC National Committees.
IEC] Publications have the form of recommendation ational
Committees in that sense. While all reasonable effort of IEC
Publications is accurate, IEC cannot be held isinter-
prefation by any end user.
In grder to promote intern cations
transparently to the maximum-\extent possibl ce be-
twegn any IEC Publication\and ated in
the |atter.
IEC] itself does vie any formity
asspssment services and, i g for any
seryices carried out by inde d bodies.
All Wisers should ensure ve the Jatest edition of this publication.
No |iability sha € orits directors, employees, servants or agents including individual expdrts and
merhbers of jts tech nittees and IEC National Committees for any personal injury, property damage or
oth¢r damag i soever, whether direct or indirect, or for costs (including legal fees) and ex-
pengeg” arisi blication, use of, or reliance upon, this IEC Publication or any other IEC Rublica-
tion
Attgntion is dfawn to the Normative references cited in this publication. Use of the referenced publicafions is
indippensable forthe cofrect application of this publication.
Attgntion\is' drawn to the possibility that some of the elements of this IEC Publication may be the subjecf of pa-
tenfrights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61400-25-6 has been prepared by IEC technical committee 88:
Wind turbines.

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

FDIS Report on voting

88/377A/FDIS 88/380/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 61400 series, published under the general title: Wind turbines, can
be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data re-
lated to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page le licatiorn indic¢ates
that it contains colours which are considered to be us r orrect understand-
m

e
ing of its contents. Users should therefore print this do t&w\a lour printer.

O
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INTRODUCTION

The IEC 61400-25 series defines information models and information exchange models for
monitoring and control of wind power plants. The modelling approach (for information models
and information exchange models) of IEC 61400-25-2 and IEC 61400-25-3 uses abstract defi-
nitions of classes and services such that the specifications are independent of specific com-
munication protocol stacks, implementations, and operating systems. The mapping of these
abstract definitions to specific communication profiles is defined in IEC 61400-25-4.

Conformance to IEC 61400-25-6 requires in principle conformance to IEC 61400-25-2,
IEC 61400-25-3 and IEC 61400-25-4.

The purpose of this part of IEC 61400 is to define an informatio iti bnitor-
ing information and to define how to use the existing definition$ E ) to de-
fine the required extensions in order to describe and exch: i ati : condi-
tion it 3

In the|context of this standard, cond|t|on monitoring\mean's i of ob-
servinijg components or structures of aw 2 i 9 i me in
order fto evaluate the state of the co ents it, i der to
detecf early indications of impending failure i jective i DM po-
nents|and structures in approximately the ittans, i ncept

of sorfing production or power levels of a wi i \ ins. ing con-
cept i C litions
into c

Condifion monitoring is t.f icti ition- intepance
technique (CBM owe er | icti i i n also
be usgd, includi@ . f S , i , , i erfor-
mance monitoring te i g bnitor-
ing.

Conditi

Conditi
limiteq

o il

e 0illdebris measurement and analysis;

o temperature measurement and analysis;
e strain gauge measurement and analysis;

e acoustic measurement and analysis.

Components and structures can be monitored by using automatic measurement retrieval or
via a manual process.

Condition monitoring devices

The condition monitoring functions may be located in different physical devices. Some infor-
mation may be exposed by a turbine controller device (TCD) while other information may be
exposed by an additional condition monitoring device (CMD). Various actors may request to
exchange data values located in the TCD and/or CMD. A SCADA device may request data
values from a TCD and/or CMD; a CMD may request data values from a TCD. The information
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exchange between an actor and a device in a wind power plant requires the use of infor-
mation exchange services as defined in IEC 61400-25-3 and the additional required exchange
services specified in this part 6. A summary of the above is depicted in Figure 1.

Actors like Operators, Control Centre,
maintenance teams, owners, ...

IEC 61400-25-3, IEC 61400-25-4
and IEC 61400-25-6

Information Exchange

and IEC 61400-25-6 L;O.nGIIIOHIIVIOnﬂOﬂng pevice or TU{]C[IOH
Information Exchange/ with Logical Nodes and Data jects

i i i T X

«---» Gearbox %

Actors like Operators,
teams, owners, ...
Information Exchange

Control Centre, maintenance
IEC 61400-25-3, IEC 61400-25-4

rbine Control Device or function

h Logical Nodes and Data Objects

Sgo|

. standa
Information
Exchange

I Logical Nodes ;r;d Data Objeets

IEC 24B3/10

monitoring with separated TCD/CMD functions

The stat ind power industry is a topology with separated devices for dontrol
and cpndi plications. Based on this fact, the information and informatipn ex-
change modelling in the present document is based on a topology with a TCD and a CMD.

IEC 6{1400-25-6 must be perceived as an extension of the IEC 61400-25 series of starjdards
with theocus on condition monitaring
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Figure 2 — Schematic flow of condition monitoring information
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Condition monitoring is mainly based on the following kinds of information.

e Time waveform records (samples) of a specific time interval to be exchanged in real-
time or by files for analysis (e.g. acceleration, position detection, speed, stress detec-

tion).

e Status information and measurements (synchronized with the waveform records) rep-

resenting the turbine operation conditions.

e Results of time waveform record analysis of vibration data (scalar values, array val-
ues, statistical values, historical (statistical) values, counters and status information).

e Results of, for example, oil debris analysis.

It is t?l\e purpose of this standard to model condition monitoring information b
formagion modelling approach as described in 6.2.2 of IEC 61400-25-1"8
existing information model as specified in Clause 6 of IEC 61400-
change models specified in Clause 9 of IEC 61400-25-3 and the n
profilds as specified in IEC 61400-25-4.

2 Nprmative references

The f
For d

IEC 6{1400-25-3:2006,
powel plants — @

on _profile

using tlhe in-

d by extending the

ion ex-
ication

ment.
pdition

[ wind

[ wind

[ wind

s'— Communications for monitoring and control of wind jpower

ohs for monitoring and control of wind power plants — Copform-

C Communication networks and systems in substations — Part 7-2:|Basic
nication strusture for substation and feeder equipment — Abstract communication ser-

vice ingterface (ACSI)

IEC 61850-7-3, Communication networks and systems in substations — Part 7-3: Basic com-
munication structure for substation and feeder equipment — Common data classes

ISO 10816 (all parts), Mechanical vibration — Evaluation of machine vibration by measure-

ments on non-rotating parts

ISO 13373-1:2002, Condition monitoring and diagnostics of machines — Vibration condition

monitoring — Part 1: General procedures
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61400-25-1 and the
following apply.

3.1
actor
any entity that receives (sends) data values from (to) another device

Examples of actors could be SCADA systems, maintenance systems, owner, etc.

3.2
mandptory

term gpplied where specific content must be provided in order to co th andard

3.3
optional

term gpplied where specific content might be provided in cg standard

3.4
condiftional

term gpplied where specific content defined mu
in conpliance to this standard

3.5
scalar value

data type representing a q
peratyre

h tem-

3.6
data file
inac
and itg
file ca

itself
ple, a

The fi
plicati
file ng

nd ap-
(The

3.7
peak
maxirTum excursion of a time wave form from its mean value within a specific time intervjal

3.8

peak-to-peak value

difference between the positive and negative extreme values of a time wave form within a
specific time interval

3.9

crest factor

ratio of the peak value of a time waveform to the RMS value of the time waveform within a
specific time interval

A crest factor is also named as a "peak-to-RMS-ratio".


https://iecnorm.com/api/?name=35a6bce5f01b68efdcdf0b934af0011e

61400-25-6 © IEC:2010(E) -1 -

3.10

root mean square value

RMS

measure of the level of a signal calculated by squaring the instantaneous value of the signal,

averaging the squared values over time, and taking the square root of the average value

The RMS value is the value which is used to calculate the energy or power in a signal.

3.1
band
BP
filter

pass

at only passes energy between two frequencies which are named as lower and

upper

cut-of

Band
ble, w
stant

3.12
order
multip|

An FH
zontal
secon
runnin

3.13
order
ability
pects

3.14

de-fad

The d
http:/M

3.15

UFF §58 :

frequencies

pass filters can be fixed, where the cut-off frequencies are cons
here the cut-off frequencies are a percentage of the centre fr
pbercentage bandwidth filters.

le of specific reference frequencies

of a device

to standard fi

| measurement covering a high frequency range of 1 kHz to 10 kHz

varia-
5 con-

or the
of the
ld be

al as-

Bearir

g Taults often result In one or more resonance efiects In the high frequency

ange.

Measurements limited to this frequency range are therefore well suited for detecting bearing

faults.

4 Abbreviated terms

CDC
CM
CMD
DC
ING
LCB

Common data class

Condition monitoring (function)

Condition monitoring device

Data class

Common data class for integer setting value (see IEC 61850-7-3)

Log control block
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LD Logical device

LN Logical node

LPHD Logical node physical device information

RCB Report control block

RMS Root mean square

SAV Common data class for sampled analogue values (see IEC 61850-7-3)

SHS Statistical and historical statistical data (as defined in IEC 61400-25-2, Annex A)

SMV  Sampled measured values; some times short: SV = sampled values

TC Turbine controller (function)
TCD Turbine controller device
TMF Tooth meshing frequency
TOC | Turbine operation conditions
WPP | Wind power plant

WT Wind turbine

Abbreliated terms applied in data classes shall’be

Table 1 — Abbreviated.terms ap

Term Description % \}Zrm Description
1Ps 1st pIanet(y s\aQ /-\ I\BrQ Bearing

2Ps 2nd pla}he\tary\xtage o\ /Erk Brake

A C/{renk Bn Bin

AC ‘ac < Cab Cable

Acc Acce@r&r\é{e\r\ Ccw Counter clockwise

Ack @k&%\dge Ch Characteristic

Acs \@as& Chg Change

Act Actual Chk Check

Alm & A%\ > Chrg Charge

Alt \/}\ltitu\e Cl Cooling

An Mue Cm Command
Ane Anemometer Cnv Converter
Ang Angle Ci Counting
At Active (real) Ctl Control
Atv Activate Cw Clockwise
Av Average d Description
Avl Availability Dat Data

Ax Axial Db Deadband
Az Azimuth DC DC (direct current)
bin Active power bin Dcl Dc-link
Bec Beacon De Drive end
Bl Blade Deb Debris

Blk Blocked Dec Decrease
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Term Description Term Description
Dehum De-humidifier Intl Internal
Del Delta Iss Intermediate speed stage
Det Detection Lev Level
Dir Direction Lift Lift
Disp Displacement Lim Limit
Dly Daily Lo Low
Dmd Demand Log Log
Dn Down Lt Lateral
Drv Drive Lu Lubricaﬁ&\
Egy Energy Lum LuWitym
Elev Elevator Man MN \
Emg Emergency Max Maxihwﬁ\
En Enable Met Mro gic\ak
Ent Entrance Min Mum
Ety Empty Mly onthly
Evt Event Mh () ain >
Ex External Méd/ /\ Mode
Ext Excitation n@l \ U ) Muttiplier
Flsh Flash Mx Measurement
Flt Fault Na\m Name
Fr Front S N‘«&c Nacelle
Ftr Filter \( ‘ND@ Non Drive end
Gbx Gearbo/x Num Number (size)
Gn eratr of Off line
Gra iont ™ ol ol
Gri G}fq Op Operate, operating
Gs &{ea\sg Oper Operator
Hi igh, ov Over
Hly HQ{@ Pc Power class
Hor wo}i{\on@) Per Period, periodic
Hss High égeed stage PF Power factor
Ht Heating Ph Phase
Htex Heat-exchanger PI Plant
Hum Humidity Plu Pollution
Hy Hydraulic Pmp Pump
Hz Frequency Pos Position
Ice Ice Pres Pressure
Id Identifier Prod Production
1dl Idling Ps Planetary stage
Inc Increase Pt Pitch
Inj Injection Ptr Pointer
Inl Inline Pwr Power
Inlet Inlet q Quality
Inst Instantaneous Ra Radial
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Term Description Term Description
Rdy Ready T Timestamp
React Reactive Tm Timer
Rep Report Tmp Temperature
Rms Root-mean-square Torqg Torque
Rng Range Tot Total
Roof Roof Tow Tower
Rot Rotor (windturbine) Tra Transient
Rr Rear Trd Transducer
Rs Reset Trf Transfo/rﬁer\

Rtr Rotor (generator) Trg Trig@(eﬂ ~
Sdv Standard deviation Tur Turpine
Seq Sequence Un bn\de}\
Sev Severity Up de\d%ir&s{ympp@
ite.to-Down (D
Shf Shaft BN (OrD)
Urg \Ur\g\%t\)
Sid Structural load
V/ Voltage
Smk Smoke
V}\ )/ AMent power
Smp Sampled 2\ }/
var [ ) alue
Snd Sound NA
: V\a{s / Values
Sp Setpoint
er Vertical
Spd Speed “4
St Stat ib Vibration
atus
Vis Visibility
Sta Stator \( N\
d Wind (power)
Stdby Standb)y
Wi Weekl
Stg e (&2, 3, @c\)\ y y
St \ Wup Windup
n rain
St S Xdir X-direction
op
}0Q Ydir Y-direction
Str art
Yl Yearl
Sw Switeh Y Y
Yw Yaw
Sys st&

S§\<\
RN

5 Grneral

51 Overview

The primary objective of condition monitoring is to detect potential failures before damage or
destruction of a wind turbine.

In condition monitoring systems, predefined triggers are applied to initiate a sequence of
events, for example issuing an alarm to the local SCADA system or sending a message to a
monitoring centre in order to prevent further damage on components or structures. In general,
such messages can be used by a condition monitoring supervision function to generate ac-
tionable information which can be used by a service organization to create work orders and
initiate actions. Figure 2 illustrates the information flow of a system using condition monitoring
to perform condition based maintenance.

Condition monitoring is mainly associated with the following kinds of information.
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a) Time waveform records (samples) of a specific time interval to be exchanged in real-time

or

by files for analysis (e.g. acceleration, position detection, speed, stress detection).

b) Status information and measurements (synchronized with the waveform records) repre-
senting the turbine operation conditions.

c) Results of time waveform record analysis of vibration data (scalar values, array values,
statistical values, historical (statistical) values, counters and status information).

d) Results of, for example, oil debris analysis.

The condition monitoring information can be described by specified attributes, trigger options

and fil

e structures and common data classes for the information as follows:

— md

— md

— SC

— ar

— V€

It is the purpose of this standard to model condition monitoring.i

nitoring bin;
nitoring measurement description;

blar data;

ays of scalar data;
ctor data.

formaftion modelling approach as described in 6.2.2 o ng the

existing information model as specified in Clause n ex-

change models specified in Clause 9 of IEC 61400%25 i cation

profilgs as specified in IEC 61400-25-4

The following extensions to the IEC 61* et the

needg from condition monitoring:

o T 25-2 shall be extended with the|infor-
mation related to conditio ple, the WTUR for status informafion of
the¢ condition monite M for jnclusion of alarms generated by the fondi-
tiojh monitoring sy overview shall be extended. Required ex-
temsions are i 8 of the present standard.

o |E do not include services to exchange files. File [trans-
fe monitoring systems. Until IEC 61400-25-3 in¢ludes
se and |[EC 61400-25-4 details the protocol aspects, which file
trg

By ex dards for the wind power information model, a high degree of

reuseli

5.2 |Condition.monitoring information modelling

The bjnding’ of a specific condition monitoring information to a specific sensor and a specific

locatignwof a wind turbine shall be specified as follows:

a) definition of the coordinate system applied for specifying direction and angles; see 5.3;

b) attributes for identifying the environment for a condition monitoring measurement — active
power bin concept; see 5.4;

c) attributes for identifying a sensor type, angular orientation, direction of motion, and physi-
cal location in a wind turbine such as shaft number, bearing position as well as identifica-
tion of the primary measurement object for a sensor. For further details, see Clause 6.

The sensor and location specifications in this standard are in principle coordinated with the
specifications defined in ISO 13373-1, where coordination has been applicable.

As the technological evolution for condition monitoring is evolving continuously, the specifica-
tions defined in this standard also define how extensions can be created.
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5.3 Coordination system applied for identifying direction and angles
In order to be able to unambiguously identify a sensor location, a coordination system is used
as a reference to specify all directions and angles. Figure 3 shows an X, Y, Z coordinate sys-

tem superimposed on the wind turbine drive train. The drive train is seen in the direction of
the wind. It is defined that the Z direction is always the same as the wind direction.

Main bearing Gearbox Generator

Y
A

£

P cnd

IEC 2435/10

Table|2 lists other commo éd to the reference coordinate system
defindd in this standard.

Table 2 — Coordi systemrand wind turbine related characteristics

Used in this stanw) \(\j\‘\ \ Other designations

Z direcfion \Dgw}u{nd}éé\(s@péed to Upwind)
<\ \Axiah(wind direction)

X direcfion \ La}te{al
\R(ans>e/rse

Hﬁizontal

Right (as opposed to Left)

Y direcfion Vertical

Up (as opposed to Down)

5.4 Active power bin concept

In order to describe the environment for a set of condition monitoring measurements, the
power bin concept has been developed. A wind turbine operates in principle over a wide
range of wind speeds causing a large variety of loads on the tower, blades and related me-
chanical structures. An adaptive monitoring technique is often applied to secure a higher de-
gree of reliability and repeatability of measurements used to detect developing faults in the
full operating range, thus reducing the risk of false alarms. In order to adapt to the varying
operating conditions, data can be stored in several “active power bins”. The basic principle of
condition monitoring is to observe the evolution of specific measured variables by comparing
new measurements with old. The effect of changes in operational conditions can be limited by
comparing information belonging only to the same “active power bin”.
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Active power levels are used for the adaptive monitoring technique rather than the wind speed
as the vibration level measured and the stress on the turbine components are found to be
closely related to the active power production of the turbine. Using the active power level as
measurement trigger, it is also ensured that vibration measurements are recorded only when
a wind turbine is producing active power.

An example of vibration data which are individually compared to alarm limits for five different
“active power bins” with individual alarm trigger levels is given in Figure 4.

m/sf; Generator DE Vibration
0,10

0,05

Mm,
VW

Mw|, Generator Power
15

12 ||BinS

0,9

06 ||°n3 Ve

03 Bin 2

0 .

IEC p436/10

6 C
6.1
Attrib s in Clause 7 of IEC 61400-25-2 are applicable as attributes fpr the
commion data(classes\specified in Clause 7 of this standard as well as the attributes dpfined
in this| clause:
The p harac-

teristics, the position of the sensor and the primary aim for the individual sensors. In addition,
it is defined how the condition monitoring attributes can be extended for individual purposes.

6.2 Attributes for condition monitoring measurement description
6.2.1 General

A condition monitoring measurement description shall provide a link between the real imple-
mentation and the modelling specified in this standard and shall be as defined as in Table 3.
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Table 3 — Attributes used for measurement description

Data attribute name Attribute type Value/Value range
trd VISIBLE STRING 255 | Sensor
shfNum INT8U ShaftNumber
brgPos INT8U BearingPosition
mxType ENUMERATED ISORms | HFBP | TMF | 2TMF | 3TMF | 1MA | 2MA | LFRms |
TWEF |
For further descriptions of the mxType values, see Table 8 in
this standard.
6.2.2 Condition monitoring sensor (trd)
6.2.2.1 General
This qubclause defines a convention for providing information a@bouta se
information is the location, the sensor type and the spatial
combined in a way that provides unambiguous sensor ide
for the sensor identification; see Table 4.
The sensor shall, as a minimum, be identified by its and 5
are optional and can be used in any combinatio all be
as specified in Table 4.
Table 4 — Sens
Definition L\engtﬁ Comment mjo/c
Component am}\ Gbx and Iss. See Table 1
1 L ocation < No li - M
Other id{a\t\ificéﬁgn N\ Free text ™
2 Bensor type cgzlg k T\\Qkﬁ\ers AC Accelerometer. See Table 5 O
3 | hngular orienia\ti@ < mrewghu/ 280 0° to 360° 0
4 Bensor axis orienk/{tion J)n\e\l\gtrt)er R Radial. See Table 6 o
5 Direction of m{tioh\ /+/6ne letter /N Normal. See 6.2.2.5 o
2 THe locati atign\must be\followed by a “-*.
b If g ngﬁ?e{n ser\me is used, it is recommended to let numbers increase in the Z direction.
EXAMHLE Application specified convention could be as follows: GbxIlss-AC090R/N - Gearbox Intermmediate
Speed Btage;-single-axis accelerometer, positioned 90° counter clockwise from zero, mounted radial, normal mo-
tion.

6.2.2.2 Sensor type code

The sensor type shall be designated by a two letter code as specified in Table 5.
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Table 5 — Sensor type code

6.2.2.

The a
when

clocky

Code Sensor type
AC Single-axis accelerometer
AV Single-axis accelerometer with internal integration
AB Biaxial accelerometer
AT Tri-axial accelerometer
AE Acoustic emission
BS Blade monitoring
UR ourrent probe
DP Displacement probe
DR Displacement probe used as phase reference <
MP Magnetic pick-up (shaft speed/phase referen@)
Ml Microphone /\
oD Oil debris sensor \\
OoP Optical sensor \ \
PD Dynamic pressure b
PS Static pressure K g } ‘
SG Strain ga%t\ A > / ( \ .
SW Stress wa\x{ \ \ \ )
TC Temperatu}s}herm}x\oﬁ;{e

Resistanc% temMure\d\e}WKctor

Torauesenter QNS

Msion ser%q V

eloci\xy}ﬂ\sor

‘clock

bunter
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6.2.2.4
The d

irection of the sensor sensitiv

270°
Figure 5 — Sensor angular orie
Sensor sensitive axis orientation

axis a

ingle letter as defimed in

Table|6.
Table 6 — Reference code fwn oksensitive axis orientation

Code Direction < /\\ \(ES N > Description

R Radial "\ \S\ens%r s(e;\itimerpgndicular to and passes through the shaft axis

A Axial k /\Se\\wr sén\\hQ axis_parallel to the shaft axis

T Tangentia& < sor\sgnswﬁw/perpendlcular to a radial in the plane of shaft rotatipn

H Horizontal < enWams located at 000° or 180° only

\% Vertical < Se\n\sQ' seﬁﬂtive axis located at 090° or 270° only
6.2.2.5 w
The final the measurement location identification code for a sensof shall
either|be /N (reverse) to identify the direction of the mounted sensors as $shown
in Figlre 6

st ey
—> + o
IEC 2438/10

Figure 6 — Sensor motion identification

Motion into the sensor shall be defined as positive (+), motion away from the sensor is desig-
nated as negative (-) as shown in Figure 7.

Axial machine motion in the “Z” direction shall be designated as positive. When a sensor is
mounted in a way that positive motion towards the sensor produces a positive signal output,
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the sensor shall be designated “/N” (normal). Likewise, when motion in the Z direction pro-
duces a negative signal output, the sensor shall be designated “/R” (reverse).

R
+df i P>+

The apgular orientation shall define the direction of motion for fadia ~ sors. There-
fore, 3 default of /N (normal) should be utilized for sensors prounted.radie

6.2.3| Shaft number (shfNum) and bearing positioc

The dpta type of the shfNum shall be VISIBLE S
The dpta type for brgPos shall be VISIBL

In order to characterize condition monitoring asure Y attribute for description|of the
physigal sensor allocation is required. ed on the drive train of a wind tlrbine
can be¢ referred as follows:

a) a

b)

c) a particular bearing

Figurg 8 shows thjp - loca-
tion o arings
shall lectri-

IEC 2440/10

Figure 8 — Principle of shaft and bearing numbering along a drive train

Table 7 identifies in more detail the individual shafts and stages of the gearbox exemplified.
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Table 7 — Gearbox shaft and bearing identification

Shaft number Component Bearing position Component or subcomponent
1 Main shaft 1.1 Main bearing

2 Carrier 2.1 Carrier bearing

3,4,5 Planet shaft 1, 2 and 3 3.1,4.1,5.1 Planet bearings

6 Sun shaft 6.1, 6.2 Sun shaft bearings

7 Intermediate shaft 71,7.2 Intermediate shaft bearings

8 High speed shaft 8.1, 8.2 High speed shaft bearings

9 Generator shaft 9.1,9.2 Generator shaft bearings

The fgllowing specifications shall be applied for describing vibration meas ents for @ wind

turbing.

a) Oyerall vibration measurements or band pass measurements whic atgd to a
specific shaft or bearing often cover a wide frequency range, c » s|locat-
ed on the different parts of the turbine that cannot be relat¢ i 3 or| bear-
ings. Such measurements shall be identified by the locatio t j e con-
vention defined in 6.2, and the name of the particular

b) Measurements which can be referred to a specific ation level af shaft
rupning speed (1 a tooth meshing frequency
snall be referred to by the location of the sensor u i 2, the
shiaft number and the name of the measurenient. level at tooth meshing fre-
gyencies for gears having parallel/shafts sue elical gears, and herring-
bgne gears shall always be referres e highest running speed

c) Vibration levels which can be referre bearing, such as the vibration lgvel at
the ball passing frequency of the outer eferred to by the location of the sen-
sof using the convention defined in'6 ber and bearing position

6.2.4 Measurement typ
The dpta type oft?e data attribute .
The dpta attribute rigme ) parated into two groups as specified in Table 8. THe first
group|of data name ib isvspecified by this standard. The coupling of semantic
and value is ma datory,. i other than TMF shall be used or defined for a measure-
ment that is gwibratio Ie eI to th meshing frequency. The other group of data name at{ribute
valuesg are v e frequency spectrum 0 kHz — 10 kHz can be coupled|to the
value [FF to FS by another vendor.

The opjectiveyof<defining™a set of mandatory data name attributes is to create a uniform|back-

groung for evatdati e actual status of a wind turbine.

A set |of.vendor specific data name attributes are examples for illustration of the extendibility

of this standard due to the fact that different vendors have developed different concepts for
condition monitoring on wind turbines, and a capability for customizing of the data name at-
tributes is required in order to have an extendable and acceptable standard for condition mon-
itoring.
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Table 8 - mxType values

Value Explanation
ISORms Overall RMS vibration level according to ISO 10816
n HFBP High frequency band pass vibration level (1 kHz — 10 kHz)
E % TMF Vibration level tooth meshing frequency
[e) _; 2TMF Vibration level at 2" order tooth meshing frequency
g é 3TMF Vibration level at 3™ order tooth meshing frequency
<Z( g 1MA Vibration level at shaft running speed. 1°' order magnitude
= S 2MA Vibration level at shaft running speed. 2" order magnitude
7 LFRms Overall RMS, low frequency range (0,1 Hz — 10 Hz) (see Note)
TWF Time wave form
BP1 Vibration level in the frequency range 4 kHz — 6 kHz (
% BP2 Vibration level in the frequency range 100 Hz = 500 HZ (.
2
[%2]
=2, [
© 253 BPFO Vibration level at the ball passing frequeney o\kter Qng\ \
E 5 S BPFI Vibration level at the ball passing freqtf&qcy\mn\%\r rh@\ \
© é_ FFT1 Frequency spectrum 0 kHz — 10 kHz X
= ES1 Envelope spectrum 0 Hz — 100 Az (BR 1 009 Mz~ 10 000 Hz)
n 5,
NIOTE There is no specific requirement t@a 3\1@ <,<qt-off Iével at\0,1 H. )\/

The a ssential, but the measurements shall be
repea i e maintained in order to compafe the
values$.

There|are no specific
is thaf the speci @

guency resolution, bandwidth, etc. The esjsence

7 Cpmmon data or wind turbine condition monitoring

7.1

All comme A sses phat are specified in IEC 61400-25-2 can be applied for condition
monitoring. e following common data classes are specified related to condition
monitpring:

a) condition monitoring bin (CMB);

b) condition monitoring measurement description (CMMD);

c) condition monitoring scalar value (CMSV);

d) common data class scalar array value (SVA);

e) condition monitoring scalar value array (CMSVA);

f) condition monitoring complex value (CMCV);
g) condition monitoring vector value (CMVV).

The CDC "condition monitoring scalar value" (CMSV) is based on the CDC "measured value"
(MV). The CDC "condition monitoring vector value" (CMVV) is based on the CDC "condition
monitoring complex value" (CMCV). The CDC "scalar value array" (SVA) is used as a base for
the CDC "condition monitoring scalar value array" (CMSVA).
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7.2 Common data classes defined in IEC 61400-25-2

The common data classes specified or referenced in Clause 7 of IEC 61400-25-2 are applica-
ble for modelling condition monitoring information as well as the common data classes de-
fined in the following subclauses.

7.3 Condition monitoring bin (CMB)
CMB common data class includes:

- references to the measured values that define if this bin is active or not,

- jhe status of the bin. This means that the “bin” is active or not. The is active|when
all the measured values are inside the ranges configured for that p
Common data class CMB shall be defined as specified in Table 9.
Table 9 — CDC: Condition monitoring bin (C
AN

CMBC glass \\'\\ >

Attribute Attribute type FC | Trgop / Vshe\N‘\anbi mfo/C
name

DataNgme | Inherited from data class (see Table 20 of IEC 61850-7-2) \ / ¢

DataAt}ribute K / /\\
\S\tat<s v?alu{ \ \J )\/

stval BOOLEAN | sT [ dohy, [TRUESbehin is aétive [

/~_ Configuratibp
ref1 ObjectReference CF Re rén\c’:ﬁ: the DataObject on which M
the bin classification is based (e.g.
4N BNT\UR or WGEN.GnOpMod)
min1 FLOAT32 | Lo é{boundary of referenced value for M
/\ ((“R thig bin
maxi FLOATAR2 C Upper boundary of referenced value for M
A this bin
esc\igtive nd extension information
d VISIBLE STRING255, g
du UNICODE STRING 255.] DC D
cdcNs VI IBIX\ST\Q\N%SB\\E)( AC_DILNDA_
M
cdcNanfe SIBLE STRING255. /| EX AC_DLNDA_
N M
dataNs VISIBEENSTRING255 EX AC_DLN_M

Servicgs

As defified in Table B:4 of JEC 61400-25-3

Multi di

The bins shall be defined uniquely for each dimension.

The unit of the DataAttributes “min” and “max” shall be as specified in the referenced DataOb-
ject referenced by DataAttribute “ref”.

All names of DataObjects for the bin configuration shall start with “Bn”.

7.4 Condition monitoring measurement description (CMMD)

Common data class CMMD shall be defined as specified in Table 10.
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Table 10 — CDC: Condition monitoring measurement description (CMMD)

CMMD class
Attribute Attribute type FC TrgOp Value/Value range M/0/C
name
DataName Inherited from data class (see Table 20 of IEC 61850-7-2)
DataAttribute
Description
trd VISIBLE STRING DC 0
255
shfNum INT8U DC 0
brgPos HNTF8Y DG
mxType ENUMERATED DC ISORms | HFBP | TMF | 2TMF | 3TMF |
1MA | 2MA | LFRms | TWF | (definitions
and extensions, see Table 8) (\
d VISIBLE STRING255 | DC ’ 0
du UNICODE STRING DC
255 \/é
cdcNs VISIBLE STRING255 | EX NN | Ac_DLNDA
AN\ M
cdcNarhe VISIBLE STRING255 | EX \ \) AC_DLNDA
M
dataNs VISIBLE STRING255 | EX N > AC_DLN_M
Servicgs \ } / G
As defified in Table B.1 of IEC 61400-25-3 [ q

7.5 |Condition monitoring scalar value (CM

CMSV common data cla lue in the condition monitoring system
and tHe definition of its range limits depe active bin at any moment. Any datp con-
figurefl to use this comi assure that only one of the configured bins is
activel at a time. “Rang epresent the current status of this measurgd val-

ue. This range ds 0

Comnjon data clags alues applied in condition monitoring shall be dgfined
as specified in Tap
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Table 11 — CDC: Condition monitoring scalar value (CMSV)

CMSV class
Attribute name Attribute type | FC | TrgOp | Explanation and value/range M/0/C
DataName Inherited from data class (see Table 20 of IEC 61850-7-2)
Data
MxVal MV Condition monitoring measurement M
DMx CMMD Measurement description (0]
DataAttributes
Measurements
actBnRef ObjectRefer- MX dchg | Reference to the CMD DataObject, (0]
ence the measured value belongs to at
e current tume
Configuration, description /
d VISIBLE DC Text D
STRING255 O\
du UNICODE DC D
STRING255
cdcNs VISIBLE EX AC_DINDA_
STRING255 m
cdcName VISIBLE EX AC_DINDA_
STRING255 m
dataNs VISIBLE EX h AC_DLN_M
STRING255 N
Servicgs \ }

As defipied in Table B.1 of IEC 61400-25-3

/ &
(N~ 7 O
X~
7.6 |Scalar value array (SVA)
Comnjon data class SVA shall be defined ecified.in Pable 12.
ble\2 — CDC:Scalar value array (SVA)
AN aN

SVA class [ \
Attribute ribute Type (03 Terp/ Value/Value Range M/O/C
Name

DataAttributes

DataNgme | Inherited frém Data Class (Se¢ Table 20 of IEC 61850-7-2)
L D

Measurements
instMag| RR ..nmS MX o}
F INT

instMadF AYQ[0AUMSY] MX o)
6) O]

mag| RAY [0\numSV] MX | dchg Gc |1
OE_INT32

magF ARRAY [6/numSV] MX | dchg Gc |1
OF FLOAT

range ARRAY [0..numSV] MX dchg normallhighllow]high-high|low-low (©]
OF ENUMERATED

q Quality MX | qchg M

t TimeStamp MX M

Configuration description and extension attributes

numSV INT16U CF number of elements in the array of SV M

units Unit CF see Annex B IEC 61400-25-2 o

db INT32U CF 0 ... 100 000 )

zeroDb INT32U CF 0 ... 100 000 )

sVC ScaledValueConfig CF AC_SCAV

smpRate INT32U CF (0]

d VISIBLE STRING255 DC Text )

du UNICODE DC 6]
STRING255

cdcNs VISIBLE STRING255 EX AC_DLNDA

M
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