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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -

Part 26-3: Availability for wind power stations
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9) Attention

p
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spe

EOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for stahdardization.compifising

national electrotechnical committees (IEC National Committees). The obje t{ of IE mote
international co-operation on all questions concerning standardization in the electpicaNang-electronic fleld> To
is end and in addition to other activities, IEC publishes International Stand ons,
echnical Reports, Publicly Available Specifications (PAS) and Guides “IEC
ublication(s)”). Their preparation is entrusted to technical committees; an sted
the subject dealt with may participate in this preparatory work. |» non-
vernmental organizations liaising with the IEC also participate in this repar bsely
ith the International Organization for Standardization (ISO) in 3€cbo d by
reement between the two organizations
he formal decisions or agreements of IEC on technical matte jonal
nsensus of opinion on the relevant subjects since eac m all
terested IEC National Committees
C Publications have the form of recomm jonal
ommittees in that sense. While all reasghable effgrtsiare IEC
ublications is accurate, IEC cannot be keld any
isinterpretation by any end user.

order to promote international uniformi tions
ansparently to the maximum extent pos ence
tween any IEC Publication aqd the corres ed in
e latter
C itself does not pro rmity
sessment services arnd,\n some are any
rvices carried o
Il users should
o liability shall atta g and
embers of its techrisal commiftges and e or
her damage of{an and
penses ari IEC
ublication
ttentio iops is
dispe

v jelct of

atent rights JTEC shalNnot be held responsible for identifying any or all such patent rights.

main-~task of JIEC technical committees is to prepare International Standards| In
bptional circumstances, a technical committee may propose the publication of a technical
cification when

« the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

* the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 61400-26-3, which is a technical specification, has been prepared by IEC technical
committee 88: Wind energy generation systems.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
88/571/DTS 88/588/RVC

Full information on the voting for the approval of this technical specification 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.

A ligt of all parts of the IEC 61400 series, under the general title Wind turbi (previous title),
and|Wind energy generation systems (new title), can be found on the IEC (website,

Future standards in this series will carry the new general title as citéd gabqve.Nitles of\exigting
starldards in this series will be updated at the time of the next editio

Marjdatory information categories defined in this Technica ificati e wriften in capital
lettgrs; optional information categories defined are written i ' ters and bold letterd.

The|committee has decided that the contents of this(do will Femain unchanged until the
staljility date indicated on the IEC website under ; Nec.ch" in the data related to
the ppecific document. At this date, the
e {ransformed into an International stand
e freconfirmed,
e withdrawn,

e [eplaced by a revised ed

e amended.

A bifingual versith' pubficatio
XX

IMPORTANT — The ‘colourh \s\lde’/logo on the cover page of this publication indicates
that it caofta calours hich are considered to be useful for the correct
understanding ofits: con s. Users should therefore print this document using a
co our@te\ \

\\>

2’issued at a later date.
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INTRODUCTION

The intention of this Technical Specification is to define a common basis for exchange of
information on availability indicators between owners, utilities, lenders, operators,
manufacturers, consultants, regulatory bodies, certification bodies, insurance companies and
other stakeholders in the wind power generation business. From this diverse group of
stakeholders a number of external and internal interfaces arise in the operation and delivery
of power. Some of these are energy related and many are informational. Since the intention
is for a common basis of informational exchange, many of these interfaces are illustrated in
Figure 1, which identifies external and internal elements related to energy production and

proyiding an information model specifying how time designations shall be split into inforimgtion
catggories. The information model forms the basis for how to allocat for creporting
avallability indicators.

Energy

Power

Availability

Indicators

Powep'Tr

External

Customer / Grid
Requirements

3,

Forecasting

in

Users — Agset Management

1, Designers/Manufacturers s"‘;;::li“g
s, Insurers, Policy Makers

Maintenance Provider

Operator

Owners Parts /

Components

Cost/ Labor
Revenues

IEC

Figure 1 — Data stakeholders for a wind power station

This Technical Specification defines generic terms of wind turbine systems and environmental
constraints in describing system and component availability, lifetime expectancy, repairs and
criteria for determining overhaul intervals. The specification defines terminology and generic
terms for reporting energy based generating unit availability measurement. A generating unit
includes all equipment up to the point of interconnection!. Availability measurements are
concerned with fractions of time and/or energy a unit is capable of providing service, taking
environmental aspects into account. Environmental aspects will be wind and other weather
conditions, as well as grid and substation conditions. The specification furthermore defines
terminology and terms for reporting availability indicators based on energy production.

1 Defined in IEC 60050-415:1999, 415-04-01.
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The project scope is accomplished by separating the technical specification into three parts:

1) IEC TS 61400-26-1, which specifies terms for time based availability of a wind turbine
generating system;

2) IEC TS 61400-26-2, which specifies terms for production based availability of a wind
turbine generating system;

3) IEC TS 61400-26-3, which specifies terms for time based and production based
availability and services of a wind power station.

IEC TS 61400-26-3 is based on the models developed in IEC TS 61400-26-1 and

I[ECF5-64466-26-2

@%
S
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WIND ENERGY GENERATION SYSTEMS -

Part 26-3: Availability for wind power stations

1 Scope

This—partof IEC 61400 which-is—a-technical-specification—provides—a-framework from-which
1o Y 1 L o

timg-based and production-based availability indicators of a wind power station can be
deriyed. It unambiguously describes how data is categorised and providgs eéxamples, of how
the data can be used to derive availability indicators.

The| approach is to apply the terms and definitions for the a oflels

intrgduced in IEC TS 61400-26-1 and IEC TS 61400-26-2 to a

The| basic approach is based on the assumption that a wihd pQ s{ation\may be modslled
as gne '"WTGS' representing a complete wind power station: Vi station is made
up ¢f all WTGSs, functional services and balance of glant e nts as‘seeh from the point of
conmon coupling.

It id not the intention of this specifigation tp” de how @e based and production-bgsed
avafl(l)ability shall be calculated. Nor is_i the basis for power ctlrve
performance measurements — which is 61400-12. However, the anngxes
shopld be regarded as examples and eveloping methods for calculatiop of
avallability indicators.

Thig document also ingludes i

e ¢xamples of h
e @xamples of{}\

2 |Normative re

The| fallowing documents are referred to in the text in such a way that some or all of fheir
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.

IEC 60050 (all parts), |International Electrotechnical Vocabulary (available at
<http://www.electropedia.org/)

IEC 60050-415, International Electrotechnical Vocabulary — Part 415 : Wind turbine generator
systems (available at <http://www.electropedia.org/)

IEC TS 61400-26-1:2011, Wind turbines — Part 26-1: Time-based availability for wind turbine
generating systems


http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
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IEC TS 61400-26-2:2014, Wind turbines — Part 26-2: Production-based availability for wind
turbines

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 61400-26-1,
IEC TS 61400-26-2 and IEC 60050-415 and the following apply.

314
actyal service
actdal level of a Service provided by the WPS as measured at the netwg ection-poir

—

Note|1 to entry: Actual service can only be assigned to measureable Services.

3.1.p
bal;nce of plant

BO

infrgstructural components of the WPS with the exce
components and subsystems

and its integrnal

Note|1 to entry: The infrastructure normally 8 y , monitoring and control (pften
called SCADA) as well as civil plant (such as fgundationg” an i t the operation and maintenjpnce
of the WTGS(s).

3.1.8
conjstrained potential service
calgulated level of a Servje s/Mmeasured at the network connegtion
poirnt based on design cri 2 ing specifications, and site conditions

Note|1 to entry: Operating

impoEed constraints. ::
3.1.

grid
eledtrical networK to

ually

Note|1 to entry:\ The W ) 5 ernal
electrical s) } e

3.1.

ability of an\appara
its designspecification

, machine or system to consistently perform its required function within

3.1.6
lost service
service not supplied

Note 1 to entry: See 3.1.10.

3.1.7

physical potential service

calculated level of a Service provided by the WPS as measured at the network connection
point based on design criteria, technical specifications and site conditions

Note 1 to entry: The potential service is the physically possible level of service.
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3.1.8

potential service

calculated value of Physical potential service or Constrained potential service as is
appropriate

3.1.9

supervisory control and data acquisition

SCADA

system operating with signals over communication channels so as to provide control of
equipment and for gathering and analysing real-time data

3.1./10
seryice
proyision delivered by the WPS

Note|1 to entry: Services may include, but are not limited to, supply of active enexg pport
of elgctrical stability of the Grid. Aviation warning is another example of a servjee.

3.1.111

trarilsmission system operator

TSO

opefator that transmits electrical power from gener4 he Grid to regiondl or

locdl electricity distribution operators

3.1.012

wind power station

WP§

statlon consisting of the WTGS(s) and the-infrast (often called BOP) which supjport
transfer of energy between ‘ !

3.1./13

WP

pro

Note

3.1.

WP

ope

3.2

1A

IAO Information available operative category

IAOIS Information available operative in service category

IAOSFP Information available operative in service with 1ull performance category

IAOSPP Information available operative in service with partial performance category

IAOSRS Information available operative in service with ready standby category

IAOOS Information available operative out of service category

IAOOSTS Information available operative out of service technical standby category

IAOOSEN Information available operative out of service out of environmental
specification category

IAOOSRS Information available operative out of service requested shutdown category

IAOOSEL Information available operative out of service out of electrical specification

category
IANO Information available non operative category
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IANOSM Information available non operative scheduled maintenance category

IANOPCA Information available non operative planned corrective action category

IANOFO Information available non operative forced outage category

IANOS Information available non operative suspended category

IAFM Information available force majeure category

IAPp Information available category — Potential service

AP, Information available category — Actual service

IAOPp Information available operative category — Potential service

IAOP A Information available operative category — Actual service

IAOSPp Information available operative in service category — Pofentialseryice

IAOSP, Information available operative in service category —

IAOSFPPp Information available operative in service with f ry —
Potential service

IAOSFPP Information available operative in service,witk ry —
Actual service

IAOSPPPp Information available operative in s ormance category
— Potential service

IAOSPPP Information available operative jory
— Actual service

IAO ory,

IAO ory,

IAO ory,

IAO ory,

IAO y -

IAO y -

IAO 2

IAO

IAO ry —
Potential service

IAOCOSTSP 5 Information available operative out of service technical standby category —
Actual service

IAOOSENPp Information available operative out of service out of environmental
specification category — Potential service

IAOOSENP, Information available operative out of service out of environmental
specification category — Actual service

IAOOSEN:Pp  Information available operative out of service out of environmental
specification optional category calm winds — Potential service

IAOOSEN:P, Information available operative out of service out of environmental
specification optional category calm winds — Actual service

IAOOSENLPp  Information available operative out of service out of environmental
specification optional category other environmental — Potential service

IAOOSENGP,  Information available operative out of service out of environmental

specification optional category other environmental — Actual service
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IAOOSELPp Information available operative out of service out of electrical specification
category — Potential service

IAOOSELP 4 Information available operative out of service out of electrical specification
category — Actual service

IAOOSRSPp Information available operative out of service requested shutdown category
— Potential service

IAOOSRSP, Information available operative out of service requested shutdown category
— Actual service

IANOPp Information available non operative category — Potential service

IANDP 5 Information available non operative category — Actual service

IANDSMPp Information available non operative scheduled maintenance categony —
Potential service

IANDSMP 5 Information available non operative scheduled y —
Actual service

IANDPCAP, Information available non operative plannegd y —
Potential service

IANDPCAP 5 Information available non operative planne y -
Actual service

IANDFOPp Information available non operatjve (fgrced htial
service

IANDFOP Information availabl ice

IANDSPp Information available no suspended category — Potential serv|ce

IANDSP 4 Information available(non e pended category — Actual service

IAFMPp Informatjgn ilak | category — Potential service

IAFMP 5 Infor g category — Actual service

3.3 | Abbreviatigns
U @r



https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

IEC TS 61400-26-3:2016 © IEC 2016

4 Information model for WPS

4.1 General

— 17 —

Figure 2 provides an information category overview for the WPS.

Information categories

INFORMATION AVAILABLE
(1A)

OUT OF SERVICE
(IAOOS)

SPEC

Mandatory Mandatory Mandatory Mandatory Optional — see IEC
TS 61400-26-1
level 1 level 2 level 3 level 4
FUIl PERFORMANCE
w (IAOSFP)
2~ Derated
=2 PARTIAL PERFORMANCE eryy
(IAOSPP)
Ic'an i_f./ ~~ D\eg\raded
z READY STANDEY \w
g (IAOS}‘(&)\
c 5 TECHNlCAl&\AN\DBK\ D%
% < (V(DQS S) N
o Calm winds
o ouT \L\ )

Other
environmentall

\;}5@50 @ sirom

OUThF\m;bTRlc;AL
SPECTFICATION

(IAOOSEL)

LED\VAWTENANCE
(IANOSM)

P NN RREC IVE ACTION (IANOPCA) Retrofit
Upgrade
Other correctiye
action
FORCED OUTAGE Response
(IANOFO) . i
Diagnostic
Logistic
Failure repaii
SUSPENDED Scheduled
(IANOS) maintenance

Planned corrective
action

Forced outage

FORCE MAJEURE
(IAFM)

INFORMATION UNAVAILABLE

(V)

Figure 2 —

Information category overview for a WPS

The information model is identical to the model specified in IEC TS 61400-26-1 with the
addition of the category READY STANDBY as illustrated in Figure 2. The time-based model
for the WPS works on the same principles for allocating time to information categories as the
model specified in IEC TS 61400-26-1. The mandatory information categories are identical to
the mandatory information categories defined for the WTGS, but for the WPS model the
categories apply to the resulting category of the WPS.
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The production-based model for the WPS works on the model specified in IEC TS 61400-26-2.
The extended information category model is also applied for the WPS. The mandatory
information categories are identical to the mandatory information categories defined for the

WTGS, but for the WPS model the categories apply to the resulting category of the WPS.

Determination of the proper information category for the WPS is complex, as the resulting
category is not simply made up of the minimum, maximum, sum or average of the elements
making up the WPS. The key to determining the proper information category is by evaluating
compliance with exit and entry criteria defined in Clauses 5 and 6. Methods for determining

the information categories are discussed in Annex B.

Basjc principles and assumptions for the WPS information model are

o Mandatory categories are identical in the WTGS model and the WP

jetermine potential production.
4.2| Services

The|extended information category mo
the |individual services provided by the WPS. ¥
of dervices that may be assessed separ
parallel to obtain individug
natyre where it is not po

seryice' or 'out of sery, attached to it and nothing in between. Sd
sonle services actual, e ost proguction cannot be calculated and accumula
henge only the @' 8 ired and used to calculate time based availal

indicators.

The

WT S level.

ately. 3 W
ilabili |ns C z ice. '
s§iblewor/meaningfule measpre the level of the service; this coul

if the service is of a mare bi NArvexample is aviation lights, which can be eithé

¢es as illustrated in Figure 3 and may be applied for

el.

ned
tive
for

to

172

ied to

bles
d in
bf a
1 be
r'in
for
ted,

ility

the
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Figure 3 — Example of a model split-up in active power, reactive
power high and low frequency compensation services
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4.3 Information category priority

Priorities of the information categories are as specified in IEC TS 61400-26-1 with the
addition of the category READY STANDBY. Figure 4 illustrates the information category
priority for the WPS2,

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
FULL PERFORMANCE 1
0 (IAOSFP)
[e]
< PARTIAL 2
I PERFORMANCE
o (IAOSPP)
>
o 3
»
z READY SRAN s
w (IAOGSRS
>
E a N 4
s & loosrg
X .
4 w =
m w 5
S © 3 L
< PN
> [vq
< w g
< (@)
gl £ < REQUESTED 6
= A SHUTPOWN
! > SRS)
x (e)
@) OUT OF ELECTRICAL 7
< SPECIFICATION
= (IAOOSEL)
S
w w SCH LED MAINTENANCE 8
> (IANOSM)
|_
< NNN{;D CORRECTIVE ACTION (IANOPCA) 9
FORCED OUTAGE 10
(IANOFO)
SUSPENDED 1
(IANOS)

FORCE MAJEURE 12
(IAFM)
x\ INFORMATION UNAVAILABLE 13
(1)

\/éigure 4 - Information category priority for WPS

4.4 | Anformation model for BOP

An information model for BOP may be developed based on the principles for the WPS model.
An example of how to apply the principles for BOP is discussed and illustrated in Annex C.
The model illustrated in Annex C is optional.

2 While evaluating the priority, the issue is not to confuse the priorities of the individual WTG with the priority of
the WPS, e.g. a WTG can be in FORCED OUTAGE information category and the WPS can at the same time be
in PARTIAL PERFORMANCE. The specification permits the user, with caution, to prioritize data based on
alternate views of the model, WPS or WTG. When the model view is applied consistently there is no
inconsistency in the expression of availability.
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INFORMATION AVAILABLE (WPS)

General

Definition — The category INFORMATION AVAILABLE covers all time periods, during which
information on the WPS and external conditions is retrieved, logged and stored manually or
automatically to the extent that at least one information category can be established.

It is recognised that there may be circumstances when information is partially available.
lification for INFORMATION AVAILABLE requires sufficient information to determine that

Qu

crite

Information to determine the mandatory information category can be/de

Sou

e BOP,
e metering information,

e manual entries.

For
datd
med

This

ria for mandatory level 4 category are achieved.

ces. Sources can be

he information category from the individual WTGSs,

transmission from every single W
surement system still gives adequs

iple
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
7 FULL PERFORMANCE 1
2 (IAOSFP)
o PARTIAL 2
@) PERFORMANCE
E (IAOSPP)
'-'mJ READY STANDBY 3
= HAOSRS)
w
> TECHNICAL STANDBY 4
':: o (IAOOSTS)
W x < w OUT OF 5
o o ) ENVIRONM JAL
< & 2~ SPECIFI
— [72]
< % o (IAOOSE
z L g E 6
z|l< S = U
of= 5 IA (o) RSk
= (@)
< 7
z /\\Q&\%le
8 Y (A
z

\ELAN@E\QCORBECWSUAC?;C);N (IANOPCA) 9

10

OFO)

Q \usd‘ENDED 1
\ (IANOS)

CE M JEURE 12
[\/\ “\ IAFM)

Figu@m ndatéery INFO \AZ)ON AVAILABLE categories for WPS

NON-OPERATIVE
(IANO)

Enty

Exit

5.2

Definition ~The WP§’is in the category OPERATIVE when capable of performing the intended
fungtions; regardless of whether it is actually active and regardless of the capacity level [that
can|béprovided.

The OPERATIVE category is underlying the INFORMATION AVAILABLE category and has
two underlying information categories as listed below and depicted in Figure 6:

e |IN SERVICE - as defined in 5.3,
e OUT OF SERVICE- as defined in 5.4.

The OPERATIVE category is mandatory.
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Information categories

Entr
actu

Exit

5.3

5.3.
Def

The
und

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
™ FULL PERFORMANCE 1
2 (IAOSFP)
o PARTIAL 2
%) PERFORMANCE
S (IAOSPP)
o
g - READY STANDBY 3
< < (HAOSRS)
= w
x > TECHNICAL STA 4
= =~
z = (IAOOSTS)
o < s 2
= w = w OUT OF 5
g a o ENVIRON
= o S
4 r - SPECIFI
Q w8 (IA0
z @0
- Lo REQ EST 6
© = T o
|_
o
(@)
E EC RI 7
IFTSATIO
NI
N

point — The WPS is

IN SERVICE
( Genera

nition — The

READY-STANDB

— as defined in 5.3.4.

ions, regardless of whether
n be provided.

it is

two
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The IN SERVICE information category is mandatory.
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory

Level 1 Level 2 Level 3 Level 4 Priority
@ FULL PERFORMANCE 1

z o (IAOSFP)

o u w <

Eo E o~ \u: PARTIAL 2

i< 2 < O S PERFORMANCE

=3 < y < -

Xz = - S (IAOSPP)

@] > o 4

LZL < O 5,’ READY STANDBY 3
z (IAOSRS)

Figure 7 — IN SERVICE category

Enty point — The WPS starts performing the intended functions

Exit|point — The WPS stops performing the intended functi

5.3.p

FULL PERFORMANCE

Definition — The WPS is operative and functionif
technical restrictions or limitations beyondthe

No Jost production shall be associated—s
WPS$ is operating in FULL PERFORM

Thig may include, but is n

o All WTGSs perfor

e AIlWTGSs
e All BOP equipmie

o AIIWTGS del
The| FULL PER

predefined underlyingynandato

The|FULL

category is mandatory.

no

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatoyry

Level 1 Level 2 Level 3 Level 4 Priorit)[
@ FULL PERFORMANCE 1

z o (IAOSFP)

ouw g <

o = _ = PARTIAL 2

< —~ = L

sS « < 2 O PERFORMANCE

ez = ¥ = > (IAOSPP)

> o

< o o READY STANDBY 3

Z (IAOSRS)

Figure 8 —- FULL PERFORMANCE category

Entry point — The WPS is performing the intended function with the full capacity at the given

conditions.



https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

IEC TS 61400-26-3:2016 © IEC 2016 - 25—

Exit point — The WPS is not delivering the intended function with the full capacity at the given
conditions.

5.3.3 PARTIAL PERFORMANCE

Definition — Some of the intended functions of the WPS may be operating at reduced
performance due to internal or external conditions.

This may include, but is not limited to, the following examples:

. nformation is not available to ensure that the WPS isin FUl |l PEREQORMANCE

e Technical fault or safety related events (e.g. shut down of individual WTGSs).
o Shortage in capacity (BOP components).

e (rid management (partial curtailment).

e Reduced load capability (individual WTGSs).
e Financial considerations.

¢ Asset management.

o WTGS(s) constrained but still operating within desi

The|PARTIAL PERFORMANCE category is an u afe M SERVICE and hag no
predefined underlying mandatory information c 2 icte in Figure 9.
The| PARTIAL PERFORMANCE categ%

dformatiag ctegories)

ato

Mandatory ndator h@tory Mandatory Mandatofry
Level 1 N Level 2 Level Level 4 Priority
yanN

FULL PERFORMANCE 1
< (IAOSFP)
> PARTIAL

PERFORMANCE 2
(IAOSPP)

READY STANDBY

IN SERVICE (IAO

X

(IAOSRS)

INFORMATION AVAILABLE
(1A)

\)Figure 9 — PARTIAL PERFORMANCE category

Entry.foint — The WPS is not providing the intended function with the full specified capacity.

Exit point — The conditions for being in PARTIAL PERFORMANCE no longer exist.

5.3.4 READY STANDBY

Definition — The WPS is in the category READY STANDBY when ready to respond to a
predefined event.

This may include, but is not limited to, the following examples:

e A low frequency compensation service is activated and awaiting a frequency drop.
e Aviation warning light service awaiting an indication of nearby aeroplanes.

e Radar for bird migration awaiting a reading.



https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

- 26 - IEC TS 61400-26-3:2016 © IEC 2016

e VAr compensation system having elements disconnected but ready to engage.

READY STANDBY is not applicable for the Active power Service.

The READY STANDBY category is an underlying category of IN SERVICE and has no
predefined underlying mandatory information categories as depicted in Figure 10.

The READY STANDBY category is mandatory.

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatojry
Level 1 Level 2 Level 3 Level 4 /\ Priority

™ FULL PERFO CE 1

z o IAOSFP

zl. w 0 ( A

[ = _ ~ PARTIAL

< 2 — E 5 w

S5 < é < ) PERF MANC

X = = S (IAO PP)

op o @
z

Figure 10 — READY STAND

nd tg & @-def' ed event.

Entjy point — The Service is ready andable to reg

Exit| point — The Service is no longer g pre-defined event or is
responding.

5.4| OUT OF SERVICE

5.4.1 General

Definition — Th is obtained when the WPS is OPERATIVE
not [N SERVICE.

The| OUT OF SE . an underlying category of OPERATIVE and has
predefined upd i andatory information categories as listed below and depicte

Figyre 11.

e REQUESTED TDOWN - as defined in 5.4.4.
¢ OUT.OF ELECTRICAL SPECIFICATION — as defined in 5.4.5.

now

but

four
d in

The OUT OF SERVICE category is mandatory.


https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

IEC TS 61400-26-3:2016 © IEC 2016

— 27 —

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
TECHNICAL STANDBY 4
(IAOOSTS)
L
@ OUT OF
< w ENVIRONMENTAL 5
= w Q SPECIFICATION
> > 2 o (IAOOSEN)
— F—e R
< < e]
2 = hoo= 6 < REQUESTED
< o) - SHUTDOWN 6
= 2 IAOOSRS)
x o
L
= OUT OF
SPW 7
Figure 11 — OUT OF SERVICE
Entjy point — The WPS is OUT OF SERVICE due to bed
in the underlying information categories.
Exit|point — All restrictive conditions in
5.4 TECHNICAL STANDBY
Def VPS
seryi for
mai
This
L]
[ ]
o cooling down after a period of “out of environmgntal
. f “out of environmental specification” due to ice build-up
The DBY category is an underlying category of the OUT OF SERVICE [and
has|no predefined uriderlying mandatory information categories as depicted in Figure 12.

The

TECHNICAL STANDBY category is mandatory.
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Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
TECHNICAL STANDBY 4
w (IAOOSTS)
m
< w OuUT OF 5
=< w o ENVIRONMENTAL
> > i —~ SPECIFICATION
< 5 w 3 (IAOOSEN)
g < s < 2t
2 = I = Lo REQUESTED 6
< % — SHUTDOWN
E 8 (IAOOSRS)
8 OUT OF ELECTRICAL 7
Z SPECIFI N
(IAQ L)

%

andby tasks Have

Entjy point — The WPS determines or receives informatio
to bp executed.

Exit|point — The condition for being in TECHNICAL

5.4.3 OUT OF ENVIRONMENTAL S}

Def the
WP the
des

This

DUT
icted

The
OF B
in F

The

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatqgry
Level 1 Level 2 Level 3 Level 4 Priorit
w TECHNICAL STANDBY L)
7 (IAOOSTS)
S w ouT OF 5
<>( w S ENVIRONMENTAL
< Z [y SPECIFICATION
% ’<_E é 9( %) 8 (IAOOSEN)
2 = = L
= E - o é REQUESTED SHUTDOWN 6
< o 5 (IAOOSRS)
x
@) © OUT OF ELECTRICAL 7
"ZL SPECIFICATION
- (IAOOSEL)

Figure 13 — OUT OF ENVIRONMENTAL SPECIFICATION category
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Entry point —
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the WPS, prohibiting the WPS from functioning.

One or more of the environmental conditions go out of design specification of

Exit point — All natural environmental conditions change to be within the WPS design

specification.

5.4.4

REQUESTED SHUTDOWN

Definition — The category REQUESTED SHUTDOWN is obtained when the WPS is operative
but not functioning as it has been stopped by an external request.

Thig may include, but is not limited to, the following examples:

o pafety related events.

o |[nspections.

REQUESTED SHUTDOWN category is mandatory.

SPECIFICATION
(IAOOSEL)

The| REQUESTED SHUTDOWN category is an underlying ICE
and|has no predefined underlying mandatory informati 14.
The|REQUESTED SHUTDOWN category is mandat
I(for ti ncate orlei\ \) )\/
Mandatory Mandatory > tory Mandatory Mandatofry
Level 1 Level 2 Lev Level 4 Priority
TECHNICAL STANDBY 4
w (IAOOSTS)
% OUT OF 5
Z o ENVIRONMENTAL
> —~ SPECIFICATION
< P4 (IAOOSEN)
Z < 990
2 = Lo REQUESTED 6
< N SHUTDOWN
= < 2 (IAOOSRS)
2 <\ OUT OF ELECTRICAL 7
P4

Exit| point™—

\ \@e 14 —- REQUESTED SHUTDOWN category

Ently point £ The WPS is ordered to shut down by an external request.

All active external requests to shut down are cleared.

5.4.5

OUT OF ELECTRICAL SPECIFICATION

Definition — The category OUT OF ELECTRICAL SPECIFICATION is active when the WPS is
operative but not functioning as the electrical parameters of the WPS are out of design
specifications. This may be caused by GRID parameters exceeding operational specifications
or internal faults in the WPS.

This may include, but is not limited to, the following examples:

e Voltage,

e Frequency,

¢ Phase imbalance,
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e Short circuit in BOP elements.

The OUT OF ELECTRICAL SPECIFICATION category is an underlying category of the OUT
OF SERVICE and has no predefined underlying mandatory information category as depicted
in Figure 15.

The OUT OF ELECTRICAL SPECIFICATION category is mandatory.

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory

Level 1 Level 2 Level 3 Level 4 Priority

TECHNICAL STA
(IAOOSTS)

4
N
OUT OF 5
ENVIRON
SPECIFICATIO
6
7

ﬁY\o:\‘E:E\ 4
SPECI ATIO

\PE IF@&TI category

Entfy point — One or more of the electrical para e WPS go out of the operatipnal
andJor design specifications, prohibiting nctioning.

INFORMATION AVAILABLE
(1A)
OPERATIVE
(IAO)

OUT OF SERVICE
(IAOOS)
>
E

Figure 15 - OUT OF ELECTRI

Exit| point — All electrical p ange to be within the operational and/or
design specifications.

5.5 NON-OPE%TI
5.5/ General
Definition — The ategory covers all situations when a WPS is not capable

of performing

y is an underlying category of the INFORMATION AVAILABLE
and| has~four W gandatory information categories as listed below and depictefd in

e P$SCHEDULED TENANCE — as defined in 5.5.2.
e PLANNED CORRECTIVE ACTION — as defined in 5.5.3.
e EORCED QUTAGE —asdefinedin554

e SUSPENDED - as defined in 5.5.5.

The NON-OPERATIVE category is mandatory.
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
SCHEDULED MAINTENANCE 8
4 w IANOSM
- = ( )
é ':1 — PLANNED CORRECTIVE ACTION (IANOPCA) 9
< [ e]
> w=
< %‘_’: FORCED OUTAGE 10
z ) =
5 é z (IANOFO)
P = SUSPENDED 11
=
% (IANOS) f\
< FORCE MAJEURE 12
(IAFM) /\ Q

Figure 16 — NON-OPERATIVE cate

Entfy point — The wind power plant is not operating or it/st
restficting conditions described in the underlying informatio

Exit|point — All restricting conditions in all underlying

5.5.2 SCHEDULED MAINTENAN

W%

ue to one of| the

Definition — The category SCHEDULED is entered during schedtled

maiptenance of elements of the WPS (e.g. BOP iting the entire WPS
the ntended functions.

from performing

The] SCHEDULED M ) - is¥an underlying category of the NPON-
OPERATIVE and has no andatory information categories as depi¢ted
in Fjgure 17.

The|SCHEDULED WA
A\

\ \/ﬁﬁormation categories

Mandato x ndatory Mandatory Mandatory
Leye’l\l\ Re o Layel 2 Level 3 Level 4

Mandatory
Priority
\ \) SCHEDULED MAINTENANCE 8
A1)
L
- w (IANOSM)
S B PLANNED CORRECTIVE ACTION (IANOPCA) 9
< xr O
> w Z
2 12 FORCED OUTAGE 10
z g > = (IANQEQ)
o= pe
£ g SUSPENDED 11
S
z (IANOS)
e FORCE MAJEURE 12
(IAFM)

Figure 17 — SCHEDULED MAINTENANCE category

Entry point — The WPS functioning is stopped or prohibited with the intention of performing

scheduled maintenance.

Exit point — The WPS exits this category by manual intervention confirming that the scheduled

maintenance has been interrupted or completed.
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5.5.3 PLANNED CORRECTIVE ACTION

Definition — The category PLANNED CORRECTIVE ACTION is entered during actions
required to retain, restore, or improve the intended functions of the WPS when these actions
are not part of normal scheduled maintenance. PLANNED CORRECTIVE ACTION is active
when such work is on-going simultaneously on all WTGSs or on elements of the WPS (e.g.
BOP) preventing the entire WPS from performing the intended functions.

PLANNED CORRECTIVE ACTION may include retrofits and upgrades, or required corrective
actions identified through condition-based maintenance, inspections, investigations etc. and is
intended to account for corrective actions where the need is identified prior to any actual
faildre_and early enough to be planned and completed before resulting in a possible forced
outgge.

ON-

Thel] PLANNED CORRECTIVE ACTION category is an underlyin
i iep as

OPHERATIVE category and has no predefined underlying mandator
dep|cted in Figure 18.

The|PLANNED CORRECTIVE ACTION category is manda

Information categty@\ X \

Mandatory Mandatory Mandatory U? Mandato Mandatofry
Level 1 Level 2 Leve vel 4 Priority
1§ A
CHERQULE MAME NCE 8
Y w JANO
0 =
'_
- < —~ PLANNED ECTIVE ACTION (IANOPCA) 9
5 Z 5 [PLANNED CQRRECTIY
<>( g_-’ F bE’SOUTAGE 10
z < o< (IANOFO)
E >~/ SUSPENDED 11
=
& (IANOS)
e \>=ORCE MAJEURE 12
<\ (IAFM)
igure 18 P ED CORRECTIVE ACTION category

Ently poj ning is stopped or prohibited with the intention of performing

plarined®egrre

Exit| point —~Fhe~WP,
corrective.actions ar

exits this category by manual intervention confirming the planned
interrupted or completed.

5.5.4°"v"FORCED OUTAGE

Definition — The category FORCED OUTAGE is obtained when damage, fault, failure or alarm
has disabled the Service. This can be detected manually or automatically. FORCED OUTAGE
is active when such events occur simultaneously on all WTGSs or on elements of the WPS
(e.g. BOP) preventing the entire WPS from performing the Service.

The FORCED OUTAGE category is an underlying category of the NON-OPERATIVE and has
no underlying mandatory information categories as depicted in Figure 19.

The FORCED OUTAGE category is mandatory.
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory

Level 1 Level 2 Level 3 Level 4 Priority
SCHEDULED MAINTENANCE 8

4 w IANOSM

= u (IANOSM)

i ':( — PLANNED CORRECTIVE ACTION (IANOPCA) 9

< x O

> w z

< % = FORCED OUTAGE 10

z ; =

5 é z (IANOFO)

P = SUSPENDED 11

=

o (IANOS)

Y

z 12

AN
FORCE MAJEURE
(IAFM) N\ Q

Enty
alar

Exit

5.5.
Def
MAI
inte
equ

The

The
und

The

Figure 19 — FORCED OUTAGE cate

5 SUSPENDED

brlying mandatory\\nformation category as depicted in Figure 20.

SUSBENDED category is mandatory.

y point — The WPS operation is disabled because faults)\ or failures of an
m.
point — The WPS exits this category when caus

nition — The category SUSPENDED L ED
INTENANCE, PLANNED CORRECTIVE AC{l be
rupted or cannot be initiated dug to ditions y or
pment integrity.

SUSPENDED cate ited to

\ccess Iimit 3 < S PNgh\wyaves, ice, snow, storm,

Severe weather ¢

Reduction of fisk activities like bush fire,

Public a suspension of the work because of personal safety,

Site

SUSP ! ofy is an underlying category of the NON-OPERATIVE and hag no
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
SCHEDULED MAINTENANCE 8

Y w IANOSM

= u (IANOSM)

é ';; — PLANNED CORRECTIVE ACTION (IANOPCA) 9

< xr O

> w z

T % = FORCED OUTAGE 10

z ]~

5 é z (IANOFO)

< = SUSPENDED 11

=

14 (IANOS)

(@)

L

=

/AN
FORCE MAJEURE 12
(IAFM) AN Q
Figure 20 —- SUSPENDED categor \/

Ently point — This category is entered by manual intepventi rk is suspended
according to conditions defined.

Exit| point — This category is terminated by ma hen the conditlons

suspending the work have been cleared.

5.6 | FORCE MAJEURE

JEURE b®ove
trol he pa

Definition — The category FORCE M
event or circumstance beyond the co
fulfilling their obligations.

all situations where an extraordinary
involved, prevents the parties from

FORCE MAJEURE is a

from their liability~or ‘Qbligatig
confrol of the p .

FORCE MAJEUREN xcuse negligence or other malfeasance of a party, as
where non-pe 2 d_by the usual and natural consequences of external fofces

ets which essentially frees concerned patfties
raordinary event or circumstance beyond|the

or where the intervening tances are specifically contemplated.
The| FO¥f EURE information category is underlying the INFORMATION AVAILABLE
infofmatio S nJevel 2 and has no underlying mandatory information categories as

depjcted in Figute 21.

The| FORCE MAJEURE category is mandatory.
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Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
SCHEDULED MAINTENANCE
8
w w
= S (IANOSM)
S ':( — PLANNED CORRECTIVE ACTION (IANOPCA) 9
P x O
> w =z FORCED OUTAGE
< g < 10
z < T
5 = z (IANOFO)
= = SUSPENDED
<§( (IANOS) K
x
O /\
w FORCE MAJEURE
= 12
(IAFM) /\

W%

force\majeure situgtion

Figure 21 —- FORCE MAJEURE cate

Entqy point — This category is entered by manual interve
is detected according to contract text.

Exit|point — this category is terminated by manual i e rce majeure situgtion

has|been cleared according to contract text.

6 |[INFORMATION UNAVAILABLE

Definition — The category INFORMA covers all time periods when|the
catdgory INFORMATION AV»

The| INFORMATION ¢ategory is on level 1 and as such hag no

oveflying information \categoxy: iti this information category has no underlying
marjdatory inforn categofies 3 icted in Figure 22.

The| INFORMATI \ gtégory is mandatory.



https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

- 36 - IEC TS 61400-26-3:2016 © IEC 2016

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
FULL PERFORMANCE 1
™ (IAOSFP)
o
<
o PARTIAL 2
I3 PERFORMANCE
S (IAOSPP)
[
P WXV NNT=Y=YV;
Z NCEAUT OTAINNDDT 3
= (IAOSRS)
w TECHNICAL 8TA D% 4
|: —
e)
x <
- 5
(o) w
> S
S 0
g 7 8
Z
RS 52 6
= =
<
s 2
[
O N
< OUT QF ELECTRICAL 7
= IFICATION
(IAOOSEL)
N
@HED MMAINTENANCE 8
g +_J(IANOSM)
k WRRECTIVE ACTION (IANOPCA) 9
& (
o
= \) FORCED OUTAGE 10
> (IANOFO)
\/ SUSPENDED 11
"\ (IANOS)
FORCE MAJEURE 12
(\ (IAFM)
N IN}(ﬁMATION UNAVAILABLE 13
ANN )
NN\,
ure 22 — INFORMATION UNAVAILABLE category
Ently point= It is not possible to determine, log or store the level 4 category of the WPS.
y at
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Annex B
(informative)

Application scenarios — examples

IEC TS 61400-26-3:2016 © IEC 2016

Annex B illustrates examples of operational scenarios for some typical services, based on the
information model set out in this Technical Specification. The examples illustrate resulting

infofmation categories and values for fost production.

(P):
(C):

B.2

B.2{1

Scejnario (see Table B.1): For a period of time, all W¥GSs witl
power at rated level and the wind energy resource for

timg period.

Thel| reactive power production is contractdha

potgntial service.

The
con

Indicates Constrained potential service level.
Application scenarios

Example 1: Normal operation — all WPS

dormant. Low frequency co
congidered as on/off se

Actyal active
estijnated to be

Indicates Physical potential service level.

RS aré producing ag
vailable for the w

Q be reported based on Constra

tive
hole

ned

VPS
it is
are

-
(7).

Acty vfor'the period is 9,5 GVArh. The reactive power set point is
equ e period. The Constrained potential service substitutes|the
Potgntial reactive power service according to the repoifting
agre
.1 — Scenario, Example 1: Normal operation — all WPS
; Lost
Information category Actual service Poter?t|a|
service service
inas 95 GWh
Service: FULL PERFORMANCE 95 GWh 0 GWh
Active power (P)
Service: PARTIAL PERFORMANCE 9.5 GVArh 9.5 GVArh (C) 0 GVArh
Reactive power (Derated)
Service:
High frequency READY STAND-BY NA NA NA
compensation
Service:
Low frequency REQUESTED SHUTDOWN NA NA NA
compensation
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Active power: The WPS is performing the intended function with the full capacity at the given

conditions, hence FULL PERFORMANCE according to 5.3.2.

Reactive power: The category of the WPS is determined to be PARTIAL PERFORMANCE
(Derated) because the production is limited by a set point and not the capacity of the system
according to 5.3.3 and according to IEC TS 61400-26-1:2011, A.2.1.

The loss of reactive production is 0 GVArh for the period according to the definition for
Constrained potential service.

High frequency compensation: The Service IS ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are-on a time bgsed
level only.
Low frequency compensation: The service is ordered to shut do isabled,
henfe REQUESTED SHUTDOWN according to 5.4.4. No loss |s € the reporting
reqyirements are on a time based level only.
B.2J2 Example 2: Normal operation — part of WPS
Scejnario (see Table B.2): For a period of time, part/0f the a WPS is produging
actiye power at rated level, the other part is producing at some WTGS may be
stogped). The wind energy resource for, rated pa i the whole time period| but
the xterh rresponding to 100 GWh.
The d.to be reported based on Constrajned
potsg
The strictions. All communication and WPS
con eguency )compensation is ready to respond but|it is
dorr . Both frequency compensation services| are
con gquirements are only on a time based level.
Actl anthe_geriod is 95 GWh. The Physically potential servige is
estimated to be e Constrained potential service is 100 GWh. Uncertdinty
ass¢ciated with
Acty oduction for the period is 8,5 GVArh. The reactive power set point is
equ possible for the period, determined to 9,5 GVArh.
— Scenario, Example 2: Normal operation — part of WPS
; Lost
Information category Actual service Pso:fvr::':lzl os.
service
Service: PARTIAL PERFORMANCE 95 GWh 100 GWh 5 GWh
Active power (Degraded) (C) (2 GWh)
Service: PARTIAL PERFORMANCE
Reactive power (Degraded) 8,5 GVArh 9,5 GVArh (P) 1 GVArh
Service:
High frequency READY STAND-BY NA NA NA
compensation
Service:
Low frequency REQUESTED SHUTDOWN NA NA NA
compensation
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Active power: The Service is not delivering the intended function with the full capacity due to
individual WTGS not producing at FULL PERFORMANCE. The category of the WPS is
determined to be PARTIAL PERFORMANCE (Degraded), according to 5.3.3 and IEC
TS 61400-26-1:2011, A.2.2. Degraded due to the production being limited by an internal
constraint e.g. a WTGS defect. The calculated Lost service is 5 GWh but as the uncertainty
associated with potential production is £3 GWh, the stakeholders involved may decide to limit
the loss to 2 GWh.

Reactive power: The Service is not delivering the intended function with the full capacity due
to individual WTGS not producing at FULL PERFORMANCE. The category of the WPS is
determined to be PARTIAL PERFORMANCE (Degraded), according to 5.3.3 and
IEC|TS 61400-26-1:2011, A.2.2. The calculated Lost service is 1 GVArh.

Hig : DBY

according to 5.3.4. No loss is estimated as the reporting requireme y_a-ti sed

levdl only

Low frequency compensation: The service is ordered to sh 4 i led,

henpe REQUESTED SHUTDOWN according to 5.4.4. Noo ting

reqyirements are on a time based level only.

B.2J3 Example 3: Dirty WTGSs blades — all W

Scejnario (see Table B.3): For a period of time\g i i tive

power and the wind energy resource fo but

dirty blades limits power performance of

The ned

potgntial service.

The| production is fed|tP i VPS
Ang. K it's

are

confrol system isap @
dormant. Low fr
considered as on/off 8

Acty the period is 92,9 GWh. The potential productiop is

esti ainty associated with potential production is £3 GWh.
Actd S e production for the period is 9,5 GVArh. The reactive power set poipt is
equ S h_fagr the period. The Constrained potential production substitutes| the

Potential W reactive power service according to the repotfting
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Table B.3 — Scenario, Example 3: Dirty WTGSs blades — all WPS

; Lost
Information category Actual service Psogfv'}gzl os.
service
Service: PARTIAL PERFORMANCE 92.9 GWh 95 GWh 2,1 GWh
Active power (Derated) ’ (P) (0 GWh)
e PARTIAL PERFORMANCE
ge”’"’.e' 9,5 GVArh 9,5 GVArh (C) 0 GVArh
eactive power (Derated)
Service:
HiJh frequency READY STAND-BY NA NA NA
corhpensation /\
Serjvice:
Low frequency REQUESTED SHUTDOWN NA Q A
compensation
Act|ve power: The category of the WPS is determined ﬁﬂl P ORMANCE
(De TS 614001-26-
1:2( y associated with
potg ignore the valug as
long
Readctive power: The category of th PARTIAL PERFORMANCE
(De and not the capacity of the sygtem
acc
The period according to the definition| for
Con
High frequency com FioN : e is ready to respond, hence READY STANDBY
according to 5. b 3 ed 3 sed
level only.
Low frequency &o led,
hen ting
requ
B.2
Sce ; cing
actiye power-at rated level as the wind energy resource for rated power is available for| the
whdle time period, but dirty blades limits power performance of some of the WTGSs.

The reactive power production is contractually agreed to be reported based on Constrained
potential service.

The production is fed through to the grid with no restrictions. All communication and WPS
control system is up and running. High frequency compensation is ready to respond but it's
dormant. Low frequency compensation is disabled. Both frequency compensation services are
considered as on/off services; the reporting requirements are only on a time based level.

Actual active energy production for the period is 90,5 GWh. The potential production is
estimated to be 95 GWh. Uncertainty associated with potential production is +3 GWh.

Actual reactive energy production for the period is 9,5 GVArh. The reactive power set point is
equivalent to 9,5 GVArh for the period. The Constrained potential service substitutes the
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Potential service for the reactive power service according to the reporting
agreement/contracted.
Table B.4 — Scenario, Example 4: Dirty WTGSs blades — part of WPS
i Lost
Information category Actual service Pso;fvr::':lzl .
service
Service: PARTIAL PERFORMANCE 90.5 GWh 95 GWh 4,5 GWh
Active power (Derated) ’ (P) (1,5 GWh)
A . FPARTIAL PFERFUORMANCE
gef‘“tc.e' 9,5 GVArh 9,5 GVArh (C) 0 GVAth
eactive power (Derated) /\
Service:
READY STAND-BY NA NA

High frequency
compensation

\

Sernvice:

Low frequency
compensation

REQUESTED SHUTDOWN

O

Act|ve power: Even though some of the individual
catggory of the WPS is determined to be PARTIALR

infofmation about dirty blades, accordi

Los

+3 GWh, the stakeholders involved may

(Defated) because the produgctio
according to 5.3.3. The loss o
defihition for Constraing

High frequenc

level only.

according to 5.3.#

| the
the
hted
h s

NCE
qtem
the

DBY
gsed

: e service is ordered to shut down and thereby disafled,
N according to 5.4.4. No loss is estimated as the repoifting

tive
| but
the

The reactive power production is contractually agreed to be reported based on Constrained

potential service.

All communication and WPS control system is up and running. High frequency compensation
is ready to respond but it's dormant. Low frequency compensation is disabled. Both frequency
compensation services are considered as on/off services; the reporting requirements are only
on a time based level.

Actual active energy production for the period is 55 GWh. The potential production is
estimated to be 105 GWh. Uncertainty associated with potential production is =3 GWh.
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Actual reactive energy production for the period is 75 GVArh. The reactive power set point is
equivalent to 75 GVArh for the period. The Constrained potential service substitutes the

Potential service for the reactive power service according to the reporting
agreement/contracted.
Table B.5 — Scenario, Example 5: BOP limitations — all WPS
; Lost
Information category Actual service Poteqtlal
service service
Seryice: PARTIAL PERFORMANCE 105 GWh 50 GWh
Actiive power (Degraded) oo BT (P) (47 GWh)
e PARTIAL PERFORMANCE
gef‘“tc.e' 75 GVArh 75 GVArbAQ) d GVArh
eactive power (Derated) («
Serjvice: \}
High frequency READY STAND-BY NA A
compensation <\
N3
Service: <
REQUESTED SHUTDOWN NA N NA

Low frequency
compensation

Act

PEF

FORMANCE (Degraded),

because transformers are considered an

with
47 GWh.

Reactive power: The

ated) becaug
accoprding to 5.3.3

(De

The
Constrained pg

High freg
accordingnto 5.3

potential production i

e

ati

according

AL
2.2,
ting
hted
s to

determined to be PARTIAL PERFORMANCE
y a set point and not the capacity of the sys{em,

for

n: The service is ready to respond, hence READY STANDBY
is estimated as the reporting requirements are on a time bgsed

Low frequency compensation: The service is ordered to shut down and thereby disafled,

henfe REQUESTED SHUTDOWN according to 5.4.4. No loss is estimated as the repo

reqyir€ments are on a time based level only.

ting

B.2.6

Example 6: BOP limitations — part of WPS

Scenario (see Table B.6): For a period of time, all WTGSs within a WPS are producing active
power and the wind energy resource for rated power is available for the whole time period, but
deteriorated transformers within the WPS limits the power capacity of the BOP and of the total
output of the WPS. A number of WTGSs, but not all, are shot down or curtailed. The
production is fed through to the grid with restrictions.

The reactive power production is contractually agreed to be reported based on Constrained

potential service.
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All communication and WPS control system is up and running. High frequency compensation
is ready to respond but it's dormant. Low frequency compensation is disabled. Both frequency
compensation services are considered as on/off services; the reporting requirements are only
on a time based level.

Actual active energy production for the period is 45 GWh. The potential production is
estimated to be 105 GWh. Uncertainty associated with potential production is £3 GWh.

Actual reactive energy production for the period is 75 GVArh. The reactive power set point is
equwalent to 75 GVArh for the per|od The Constralned potent|al service substltutes the
Pote v W v ting
agre ement/contracted.

Table B.6 — Scenario, Example 6: BOP limitations — part f&LKS

A\
. . Potential W
Information category Actual service .
(\i ce service
105 GWH

Service: PARTIAL PERFORMANCE 60 GWh
\ 45 GWh
Actflive power (Degraded)

(57 GWh)

N
icar PARTIAL PERFORMANCE
ge[wge. 75 VA WC) 0 GVArh
e3jctive power (Derated)
Seijvice:
High frequency READY STAND-BY A NA NA
compensation

Serjvice:

Loy frequency REQUESTED SHUT WI(S X> NA NA
compensation /\ N
N \)

Act|ve power: The S e intended function with the full capacity due to
issues with BO@ y of the WPS is determined to be PARTIAL
PERFORMANCE 248

because transforme

to 5.3.3 and IEC TS 61400-26-1:2011, Af2.2,

& internal condition prohibiting the WPS from opergting

at fulll performance. 't u ated Lgst service is 60 GWh but as the uncertainty associated
with| potential g 17 the stakeholders involved may decide to limit the logs to
57 GWh.

Reactive~powek; gory of the WPS is determined to be PARTIAL PERFORMANCE
(Derated) dduction is limited by a set point and not the capacity of the sysfem,
according to-5¢3:

The| loss_jof reactive production is 0 GVArh for the period according to the definition for
Constrained potential service.

High frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based
level only.

Low frequency compensation: The service is ordered to shut down and thereby disabled,
hence REQUESTED SHUTDOWN according to 5.4.4. No loss is estimated as the reporting
requirements are on a time based level only.

B.2.7 Example 7: ‘Spinning reserve’ — all WPS

Scenario (see Table B.7): For a period of time, all WTGSs within a WPS are operating at a
set point for active power at 0 for grid support service. The wind energy resource for rated
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power is available for the whole time period. No active production is fed through to the grid
but transmission is possible.

The reactive power production is contractually agreed to be reported based on Physically
potential service.

All communication and WPS control system is up and running. High frequency compensation
is ready to respond but it’'s dormant. Low frequency compensation is ready but dormant. Both
frequency compensation services are considered as on/off services; the reporting
requirements are only on a time based-level.

Actyal active energy production for the period is 0 GWh. The potential production is estimated
to bp 100 GWh. Uncertainty associated with potential production is £3 G

Actyal reactive energy production for the period is 11 GVArh. The L point is
equfvalent to 11 GVArh for the period. The Physically potential se&r BUDS les | the
Potential service for the reactive power service i s, repofting
agreement/contracted.

Table B.7 — Scenario, Example 7: ‘Spi

Lost
Information category Actu I\Q/e«réi e otential
rvice service
Service: PARTIAL PERFOR NCE\ \ 100 GWh 100 GWh
. : 0 h

Actlive power (Derated) (P) (97 GWh)

[P FULL PERFORMANCE
Service: ( 1 \VA()7> 11 GVArh (P) 0 GVArh
Rejctive power
Service: \)\/
High frequency STAND-BY- NA NA NA
compensation
Seijvice: \>
Low frequency EADBY-S NA NA NA
compensation &

Act|ve power: Ro\acti roductlon is 0, the WPS is operative and in service as|the
WTEGSs g~ category of the WPS is PARTIAL PERFORMANCE according to
5.3.8 an i IEC TS 61400-26-1:2011, A.2.1. The WPS is Derated at a set goint
from an extetnal souxce.”The calculated Lost service is 100 GWh but as the production [has

beep set to/0,by ternal request, the stakeholders involved may decide to exclude |this
loss| froms<the availability calculation.

Reactive power: The category of the WPS is determined to FULL PERFORMANCE,
according to 5.3.2, as the production is at rated value according to the set point and the full
capacity of the system, the loss of reactive production is 0 GVArh for the period according to
the definition for Physical potential service.

High frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based
level only.

Low frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based
level only.
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NOTE The Constrained potential service for active power can be used for calculating a loss. The value of this
service is closer to the value of the Actual service, thus resulting in a different (lower) Lost service. Depending on
the purpose, either the Constrained potential service, the Physical potential service or both can be determined.

B.2.8 Example 8: ‘Spinning reserve’ — part of WPS

Scenario (see Table B.8): For a period of time, part of the WTGS are producing at rated
level, part of the WTGSs are operating at a set point for active power at 0 for grid support
service. The wind energy resource for rated power is available for the whole time period.
Production is fed through to the grid.

Thereactive power production is contractually agreed to be reported bhased on Dh\/cir\aHy
L Ll J J L 7

potgntial service.

All gommunication and WPS control system is up and running. High frgguency campensdtion
is r¢ady to respond but dormant. Low frequency compensation is re€a ant. Both
frequency compensation services are considered as on/off  sexvices; e rgporting
reqyirements are only on a time based level.

Actyal active energy production for the period is 60 3 5 otenlal production is
estimated to be 100 GWh. Uncertainty associated with potenti )

Actyal reactive energy production for the period is %1 G g active power set point is
equ|valent to 51 GVArh for the period. The S ential service substitutes|the
Potential service for the i to the repofting
agreement/contracted.

Table B.8 — Scenario, Exampl ing.reserve’ — part of WPS

io cate \A}t al service Potential Lost
service service

Service: NCE\ 50 GWh 100 GWh 40 GWh
Acfive power /\ rated) ) (37 GWh)
Service:
Rejctive power /\ W 51 GVArh 51 GVArh (P) 0 GVArh
Seijvice:
High frequen \ READY STAND-BY NA NA NA
conpens/arﬁQ\ ~
Seijvice: \R)
LoW frequency EADY STAND-BY NA NA NA
compensation

Act|ve/power: The category of the WPS is determined to be PARTIAL PERFORMANCE

(De atead) bacavica tha neadiiotinn 1o Laitad hayy o ont natnt and ot thn ~anasityy ~Af tha ovo em
Tt T ot toaSCT Hlvuuvuvll T |l|||||.\4u u] oo CT PO oottt T vu[uuvl\.] Ot e—oYy o

according to 5.3.3. The calculated Lost service is 40 GWh but as the production has been set
to 60 GWh by an external request, hence the stakeholders involved may decide exclude this
loss from the availability calculation.

Reactive power: The category of the WPS is determined to FULL PERFORMANCE,
according to 5.3.2, as the production is at rated value according to the set point and the full
capacity of the system, the loss of reactive production is 0 GVArh for the period according to
the definition for Physical potential service.

High frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based
level only.
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Low frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based
level only.

NOTE The Constrained potential service for active power can be used for calculating a loss. The value of this
service is closer to the value of the Actual service, thus resulting in a different (lower) Lost service. Depending on
the purpose, either the Constrained potential service, the Physical potential service or both can be determined.

B.2.9 Example 9: Noise restrictions — Warranty related

Scenario (see Table B.9): For a period of time, noise from the WTGSs is above the

wartanted level but nlr_\nrnfinn is nr‘r‘ppfnhln if the WPS mlflr_\nf is r‘nlr_\lr_\nd to_half \Wind en ergy
for the rated power is available for the whole time period. All WTGSs within the WRS|are
producing active power.

The| reactive power production is contractually agreed to be reportg ned
potgntial service.

The| production is fed through to the grid with an internal restri e to
the hoise level. All communication and WPS control systenf is ncy
compensation is ready to respond but it’'s dormant. Lo led.
Botlh frequency compensation services are consi ting
requirements are only on a time based level.

Actyal active energy production fo N is

estijnated to be 95 GWh. Uncertainty associ

Actual reactive energy production fort e pg iod s {Arh. The reactive power set point is
equ|valent to 9,5 GVArh f Contr ped potential service substitutes|the
Potg¢ntial service for power sgrvice according to the repofting

agreement/contracted.

T%ﬂ%B. - Sc

ple 9: Noise restrictions — all WPS

\2 . Potential Lost

InfQrm Actual service -

(\ service service

Sefvice: L PERFORMANCE 50 GWh 95 GWh 45 GWh

Acfiive power \ egpaded) (P) (42 GWh)
[P PAR L PERFORMANCE

Setvice: \\\y 9,5 GVArh 9,5 GVArh (C) 0 GVArh

Re3ctive power (Derated)

Serjvice: /

High frequency READY STAND-BY NA NA NA

compgnsation

Serviee:

Low frequency REQUESTED SHUTDOWN NA NA NA

compensation

Active power: The WPS is not delivering the intended function with the full capacity at the
given conditions. An internal condition exists which prohibits the WPS from operating at full
performance, but the active power output from the wind power plant is greater than zero,
hence PARTIAL PERFORMANCE (Degraded) according to 5.3.3. The calculated Lost service
is 45 GWh, but as the uncertainty associated with potential production is +3 GWh, the
stakeholders involved may decide to limit the loss to 42 GWh.

Reactive power: The category of the WPS is determined to be PARTIAL PERFORMANCE
(Derated) because the production is limited by a set point and not the capacity of the system
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according to 5.3.3. The loss of reactive production is 0 GVArh for the period according to the
definition for Constrained potential service.

High frequency compensation: The service is ready to respond, hence READY STANDBY
according to 5.3.4. No loss is estimated as the reporting requirements are on a time based

level only.

Low frequency compensation: The service is ordered to shut down and thereby disabled,
hence REQUESTED SHUTDOWN according to 5.4.4. No loss is estimated as the reporting
requirements are on a time based level only.

NOTE An example with only part of the WTGS being curtailed due to noise restrictions _will result in théJ$ame
inforfnation categories.
B.2/10 Example 10: Noise restrictions — environmentally related
Scenario (see Table B.10): For a period of time, noise fro the
warfanted level but due to local environmental noise constrain le if
the WPS output is capped to half. Wind energy for the rated hole
timg period. All WTGSs within the WPS are producing acti¥e po
The| reactive power production is contractually agr ned
potgntial service.
The|production is fed through to the §rid wit e to
the poise level. All communication and W ncy
compensation is ready to respond but j N frequency compensation is disabled.
Both frequency compensation servides as on/off services; the repoifting
reqyirements are only on aAi
Actual active energy riod/ is 50 GWh. The potential production is
estimated to be 95 GWh. ted with potential production is £3 GWh.
Actyal reactive e period is 9,5 GVArh. The reactive power set poipt is
equ|valent to 9,5 s/ The Constrained potential service substitutes|the
Potg¢ntial serviee power service according to the repofting
agreement/co
<\b|&0 Scenario, Example 10: Noise restrictions — all WPS
N\
. . Potential Lost
Information category Actual service .
service service
Service! PARTIAL PERFORMANCE 50 GWh 95 GWh 45 GWh
AclIive power (Derated) (P) (42 GWh)
ica PARTIAL PERFORMANCE
ge""c.e' 9,5 GVArh 9,5 GVArh (C) 0 GVArh
eactive power (Derated)
Service:
High frequency READY STAND-BY NA NA NA
compensation
Service:
Low frequency REQUESTED SHUTDOWN NA NA NA
compensation

Active power: The WPS is not delivering the intended function with the full capacity at the
given conditions. An external condition exists which prohibits the WPS from operating at full
performance, but the active power output from the wind power plant is greater than zero,
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hence PARTIAL PERFORMANCE (Derated) according to 5.3.3. The calculated Lost service is
45 GWh, but as the uncertainty associated with potential production is +3 GWh, the
stakeholders involved may decide to limit the loss to 42 GWh.

Reactive power: The category of the WPS is determined to be PARTIAL PERFORMANCE
(Derated) because the production is limited by a set point and not the capacity of the system
according to 5.3.3. The loss of reactive production is 0 GVArh for the period according to the
definition for Constrained potential service.

High frequency compensation: The service is ready to respond, hence READY STANDBY

)sed
led,
ting
requirements are on a time based level only.
NOTE An example with only part of the WTGS being curtailed due to noi ame
inforfnation categories.
B.2/11 Example 11: Ice storm on Grid — all WPS
Scejnario (see Table B.11): For a period of time ransmission outage pt a
locqdtion beyond the point of common caupling disaklir Ces.
The|WPS is requested to shut down &ll servig gri ator in order to avoid logs of
transmission service hence the grid ts i ion>Wind epergy for the rated poweqr is

avallable for the entire time.

No win of the grid. All communication |and
WP \ ency compensation and Low frequency
con . ] nsation services are considered as on/off
sery j - y’time based level.

Acty 9 ¥ riod is 0 GWh. The potential production is estimated
tob i s ciated with potential production is £3 GWh.

Acty jonfof the period is 0 GVArh. The Physical potential produgtion
ise ) i

; Lost
) Information category Actual service Poten_tlal
service service
il 125 GWh 125 GWh
ie:"?"fe,;mm REQUESTED SHUTDOWN 0 GWh
c Lt ) (227 GWh
Service: REQUESTED SHUTDOWN 0 GVArh 12 GVArh (P) 12 GVArh
Reactive power
Service:
High frequency REQUESTED SHUTDOWN NA NA NA
compensation
Service:
Low frequency REQUESTED SHUTDOWN NA NA NA
compensation

Active power: The WPS is not delivering the intended function due to an external condition
prohibiting the WPS from operating. Due to the external request the active power output from
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the wind power plant is disrupted, hence the category REQUESTED SHUTDOWN according
to 5.4.4. The calculated Lost service is 125 GWh, but as the uncertainty associated with
potential production is £+3 GWh, the stakeholders involved may decide to limit the loss to

122

GWh.

Reactive power: The WPS is not delivering the intended function due to an external condition
prohibiting the WPS from operating. Due to the external request the reactive power output
from the wind power plant is disrupted, hence the category REQUESTED SHUTDOWN
according to 5.4.4. The loss of reactive production is 12 GVArh for the period according to the
definition for Physical potential service.

High frequency compensation: The WPS is not delivering the intended function duect¢ an
extgrnal condition prohibiting the WPS from operating. Due to the externaf request the\seryice
from the wind power plant is disrupted, hence the category REQSTED WN
acc’;}rdmg to 5.4.4. No loss is estimated as the reporting requireme sed
level only

Low frequency compensation: The WPS is not delivering the intend an
extdrnal condition prohibiting the WPS from operating. Du vice
from the wind power plant is disrupted, hence the WN
acc’;}rding to 5.4.4. No loss is estimated as the reporti gdsed
level only.

NOTE In case the external request for shut do mes
out qf design specifications before or about the sa htion
category will change to OUT OF ELECTRICAL SPEC gory
will replace REQUESTED SHUTDOWN anyway shoxtly after
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Annex C
(informative)

Balance of plant integration

C.1  WPS functions and services

As defined, the Wind Power Station (WPS) consists of the WTGS(s) and the Balance of Plant
(BOP) which supports transfer of energy Services between the WTGS(s) and the Grid.
Exafnined as a sysiem, the BOP provides the WTGSs with the required inirastructure of| the
enefgy collection subsystem and other services needed to keep the WTGSs_operational|and
forielivery of Services to the grid. In addition to the site electrical facilities, other capabil|ties
exigt such as SCADA as well as civil plant, i.e. , i ation of| the
WTEGS. These functions may be considered to serve for external @nd\ inte purposesg for
Seryice delivery and asset management which necessarily exist in t

C.2| Externally required functions and services

The| intended functions and services (see 4.2) ag 3 ired operational |and
assopciated capabilities as the WPS interconnects( wi i ictionally, these may

incllide reactive power, high frequency compen uecy compensation, and gven
enefgy storage. Further, the off-take if ergy markets will rleed
infofmation about plant status and futt 2rfo ions. Examples of this include

forefcasting, loss of plant availability, geheratiqni\capacity, p mance rating and scheduling.
Not¢ that some of this is automated fi 3 XS while some are the result of human
progessing of information.

C.3| Internally reqpi

Asset manage f [ ) aried but will certainly include the human fadtors
neefled for oper i e.of the WPS and the management of activities [and
infofmation. 2 grid gperators, except for required automated informgtion

strepms, will be ascpart of the internal asset management function and wil| be
accpmplished at \the\pla aps a remote site. The operations and maintengnce
fungtion is byoadthand mclud nanagement and technical staff with equipment such as {leet

vehicles, athe y ipment, and tools/parts/consumables. Reporting of key performgnce
metfics aquired |nformat|on is also part of operations. In terms of plant system|and
component\avatabityy_re replacements and restoration of component functionplity

depends on amefficie t asset management function. Intervention in the anticipation of dlant
neefls and conduct_of upkeep and repairs to keep components and systems available [and
operatingsis)a common part of maintenance.

It idexpected that the BOP infrastructure will function at high reliability and availability.
However, if there is a BOP outage, its consequence could be most severe. During common
mode system failures, relatively large numbers of WTGS will be unable to operate as
intended. An understanding of the consequences of BOP outages at various points in the
WPS is needed to appropriately mitigate consequences. All failures or events that result in
service outages should be allocated in the information model.

C.4 Expansion of the Information Model for BOP functions and services

The model for BOP elements works on the same principles and model for allocating time to
information categories as specified in IEC TS 61400-26-1 and IEC TS 61400-26-2. The
mandatory information categories are identical to the mandatory information categories
defined for the WTGS but optional categories are individual to different BOP elements. It is
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possible to develop a model for individual BOP elements and allocate information categories

representing the service and possible categories on the principles developed
IEC TS 61400-26-1 and IEC TS 61400-26-2. For example:

in

Resulting BOP actual energy transfer is the sum of actually measured transferred power of

each BOP element (when distributed).

Resulting BOP potential energy transfer is the minimum of the technical capability of the BOP

and the potential production of the WTGSs.

The[BOP will change miormation category only when It aifects the production/Services of
WT(Ss and/or the WPS.

The
resylti
prog

The
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Annex D
(informative)

Determination of potential production for a WPS — examples

Overview

Annex D does not specify or recommend any particular method of determining Potential
service, but identifies possibilities and lists issues to be considered for the methods. It is up to

the
datd

In 1B
and

With
ordd
are
Con
seld

Examples on how to use the two varia

D.2

As the active energy prod

be |
it m
typs
repd

D.3

As
sec
this

intef

user 1o define the method to be used, depending on the number of elements at a W
availability and quality, and other factors.

FC TS 61400-26-3 two new terms have been introduced, Constraied pateatialprodug

Physical potential production together with the Service terminolggy.

needed. In some operational conditions, it's more
strained potential production rather than Physica
om be performing at their potential physical levef.

Primary service

mited by the physicaNimit he % : ome cases, typically in curtailed situati
ght also be interest] 3 ingd potential production or maybe even
s of potential pro joQ" i > S e to different stakeholders having indivi
rting requirt@s.
Secondar

he reactiwe™engrg g jon and high and low frequency compensation normally
bndary, _Seyvices i 6m a WPS, these will be limited by a set point. In most c3
Seryice™qp s-in a\curtailed situation. Thus, the Constrained potential production

PS,

tion

. In
tion

will

will
bNS,
both
Hual

are
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Table D.1 — Examples on how to determine Potential production

Physical potential production

Constrained potential production

Service:
Active power

WPS potential production is the sum of each
WTGS potential production

(See IEC TS 61400-26-2:2014 Annex A)
compensated for losses in BOP.

Set point given by external source.

Service:
Reactive power

A sum of the installed reactive power
capacity in the WPS compensated for losses
in BOP.

Set point given by external source.

Service:

Physical potential production of WPS Active

High frequency
compensation

power Service plus active power consumption
capacity (e.g. an energy storage unit)

Set point given by external sourge.

Serjvice:
Low frequency
compensation

WPS potential production is the sum of each
WTGS potential production

(See IEC TS 61400-26-2:2014 Annex A)
compensated for losses in BOP. (This
however would require the WPS operating at
no active power output.)

jon
PS
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Annex E
(informative)

Service availability indicators — examples

E.1 Overview

Annex E is divided into two clauses. Clause E.2 deals with time-based WPS availabilities,

whereas Clause E.3 describes production based availability.

E.2| Time based WPS availability

E.2/ General

Clayse E.2 describes examples of how to calculate various measures\of\sé
a WPS, based on the information categories defined in thi
seryice availability is defined in terms of three types of infq '

a) information categories considered as available ti
b) information categories considered as unavailabl

The| constituents of each of the three\type
defihed for each measure of availability~in i
usin
the

availabili

\U;<
o O
= —h

are
bles

E.2]

E.2]2.

Def

WP

operating hours due g any reason are included as service unavailable.

E.22.2 Operational service availability algorithm based on mandatory informatio
categg;ies nnly

In this definition, time considered as available includes:

e FULL PERFORMANCE, IAOSFP
o PARTIAL PERFORMANCE, IAOSPP
e READY STANDBY, IAOSRS
Time considered unavailable includes:
e TECHNICAL STANDBY IAOOSTS
e OUT OF ENVIRONMENTAL SPECIFICATION, IAOOSEN
e REQUESTED SHUTDOWN, IAOOSRS
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e OUT OF ELECTRICAL SPECIFICATION, IAOOSEL
e SCHEDULED MAINTENANCE, IANOSM

e PLANNED CORRECTIVE ACTION, IANOPCA

e FORCED OUTAGE, IANOFO

e SUSPENDED, IANOS

e FORCE MAJEURE, IAFM

Time not included in the calculation includes:

e |INFORMATION NOT AVAILABLE, 1U

IAOOSTS +IAOOSEN +IAOOSRS
+IANOSM +IANOPCA +IANOFO\#

(0)]

OOSEL
NOg DIAFN

(E.2)

ystem operational availability =1—

Not¢ that since no information about the WPS is know
infofmation categories”, these periods are not included
excluded entirely from the calculation.

E.23 Operational service availabj

E.2[3.1 General

Definition — Operational service availapilit

0 N)\%(%)SR
IANOS )

ion not avail
vailable, and

v of a given period of time in whi

is the
WPS$ is actually providing a specific erv i ady to provide a specific service.
opefating hours due to any res included as sepvice unavailable.

E.2)3.2 Operational availabili ) pbased on mandatory information

cate@'es
In this definition, time

Timg considéred wqavailable includes:

e TECHNICAL STANDBY, IAOOSTS
¢ QUT OF ENVIRONMENTAI SPECIFICATION IAQQSEN

UJ

able
are

th a
| ost

REQUESTED SHUTDOWN, IAOOSRS
PLANNED CORRECTIVE ACTION, IANOPCA
FORCED OUTAGE, IANOFO

SUSPENDED, IANOS

FORCE MAJEURE, IAFM

Time not included in the calculation includes:

e INFORMATION NOT AVAILABLE, IU
e SCHEDULED MAINTENANCE, IANOSM
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IAOOSTS +IAOOSEN +IAOOSRS

+1ANOPCA +IANOFO +IANOS +IAFM (E.3)
(IAOSFP +1AOSPP +IAOOSEL) + (IAOOSTS +IAOOSEN
+1AOOSRS +IANOPCA +IANOFO +IANOS +IAFM)

System operational availability =1—

Note that since no information about the WPS is known in the “Information not available
information categories”, these periods are not included as available or unavailable, and are
excluded entirely from the calculation.

E.2. i i ilability (“ i ider’s view”)

E.2/4.1 General

Definition — Operational service availability is the fraction of a given pgriod img, i ich a
WPS$ is actually providing a specific service or is ready to provige ifi ice. Lost
opefating hours due to any reason are included as service unavailab

E.2/4.2 Operational service availability algorithm base
categories only

In this definition, time considered as available include

¢ FULL PERFORMANCE, IAOSFP
e PARTIAL PERFORMANCE, IAOSPP
o READY STANDBY, IAOSRS

Tim

e [NFORMATION NOT AVAILABLE, IU
e FORCE MAJEURE, IAFM

IANOSM + IANOPCA + IANOFO (E.4)
(IAOSFP +IAOSPP +IAOSRS + IAOOSTS + IAOOSEN +IAOOSRS
+IAOOSEL + IANOS)+ (IANOSM +IANOPCA + IANOFO)

System operational availability =1—

Note that since no information about the WPS is known in the “Information not available
information categories”, these periods are not included as available or unavailable, and are
excluded entirely from the calculation.
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Production-based service availability indicators — examples

1 Overview

Clause E.3 describes examples of how to calculate various measures of production-based
service availability of a WPS, based on the information categories defined in this document
and in IEC TS 61400-26-2. Examples are given using mandatory and optional categories.
Users may find other optional categories or definitions of production-based availability more
specific to their needs.

In the

ha tionan nariad far wvhich el iatinns hoond camion avadlabilityg 1o tn ha ~oloagloatad
v oTT

the

ope
defi

Eac

e actual service;

Los
sery

When calculating the measure of availa

In th

me—pefriod—fer—which—production-based—service—avaitabHit y—is—te—be—ealettated;
ration of the WPS shall first be categorized according to the information categg
hed in IEC TS 61400-26-3.

h example of production-based availability is defined in terms of;

ost service;

service = Potential service — Actual service (F
ice is defined to be 0 here.)

ervice availability is the ratio of actual ser
compared to what the service production would h
g in full performance the entire time. All causes of
gy be considered as representative of the WPS user’s vie

is example, information categories with an Actual service are:

ries

lost

vice
ave
lost
v of

FUN PERFORMANCE, IAOSFPP,

e PARTIAL PERFORMANCE, IAOSPPP,

Information categories with lost production are:

e PARTIAL PERFORMANCE, IAOSPPPp — IAOSPPP,

e TECHNICAL STANDBY, IAOOSTSPp

e OUT OF ENVIRONMENTAL SPECIFICATION, IAOOSENPp
e REQUESTED SHUTDOWN, IAOOSRSPp

e OUT OF ELECTRICAL SPECIFICATION, IAOOSELPp

e SCHEDULED MAINTENANCE, IANOSMP,
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e PLANNED CORRECTIVE ACTION, IANOPCAPp
e FORCED OUTAGE, IANOFOPp

e SUSPENDED, IANOSPp

e FORCE MAJEURE, IAFMPp

Information categories not included in the calculation are:

e INFORMATION UNAVAILABLE, IU
e READY STANDBY, IAOSRSP,

(IAOSPPPy — IAOSPPP, ) + IAOOSTSPp OSENP +
IAOOSRSPys + IAOOSELPy + IANOS + IANORCARs-+ (E.6)
Systém operational production based availability = 1— IANOFOPp +IANOSPp + IAFMPp (N .

(IAOSFPPA + IAOSPPP,) + (IACS,

Not BLE
info are
exc ing that produdtion

duri the period for which
info

E.3]

E.3]3.

Sys ven
peri N duction” would have been if the unit has Heen
gen ' AH-causes of lost production are included. This
may WPS user’s view of availability and production

E.33. 3 preduction-based service availability algorithm based on

In tH i ati egories with an Actual service are:

TECHNICAL STANDBY, IAOOSTSPp

OUT OF ENVIRONMENTAL SPECIFICATION, IAOOSENP,
REQUESTED SHUTDOWN, IAOOSRSPp

PLANNED CORRECTIVE ACTION, IANOPCAPp

FORCED OUTAGE, IANOFOPp

SUSPENDED, IANOSPp

FORCE MAJEURE, IAFMPp

Information categories not included in the calculation are:
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e INFORMATION UNAVAILABLE, IU
e SCHEDULED MAINTENANCE, IANOSMP,
e READY STANDBY, IAOSRSP,

(IAOSPPP, — IAOSPPP, )+ IAOOSTSPp + IAOOSENP, +
IAOOSRSPp + IANOPCAP; + IANOFOPp +IANOSP, + IAFMP,
(IAOSFPP, + IAOSPPP, + IAOOSELPy) + (IAOSPPPs — IAOSPPP, ) +
IAOOSTSPp + IAOOSENPp + IAOOSRSP, + IANOPCAP, + IANOFOP,

+ IANOSP; + IAFMPs

(E.7)

System operational production based availability = 1—

Noté that since no information about the WPS is known in the INFORMATION UNAVAILABLE

infofmation category, these periods are not included as available or [ are
excluded entirely from the calculation. This is the equivalent of asgUmi L. produgtion
during those periods is the same as the average production during the\pexi hich

infofmation is available.

E.3 4 System operational production-based availabili
provider’s view”)

E.314.1 General

Sysiem operational production-based availabilipi Actdal service in a gjven
peripd of time compared to what the peen if the unit has Heen
gengrating in full performance the entire tinge < v i i . This
may| be considered as representative o

E.34.2 on

In this example, informati

e FULL PERF(@!A \
e PARTIAL PE

Information categories with lost production are:

e PARTAL PERFORMANCE, IAOSPPPp — IAOSPPP,
e BSCHEDULED MAINTENANCE, IANOSMP,

D LANNED CORRECTIVE ACTION, IANOPCAPp

e FORCED OUTAGE, IANOFOPp

Information categories not included in the calculation are:

¢ INFORMATION UNAVAILABLE, IU
o READY STANDBY, IAOSRSP,

e SUSPENDED, IANOSPp

e FORCE MAJEURE, IAFMPp
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(IAOSPPP — IAOSPPP, )+ IANOSMPs +
IANOPCAP; + IANOFOPp
(IAOSFPP, + IAOSPPP, + IAOOSELP; +IAOOSENPp +
IAOOSRSP, +IAOOSTSP; ) + (IAOSPPPs — IAOSPPP, ) +
IANOSMPs + IANOPCAP; + IANOFOP

(E.8)

System operational production based availability = 1—

Note that since no information about the WPS is known in the INFORMATION UNAVAILABLE
information category, these periods are not included as available or unavailable, and are
excluded entirely from the calculation. This is the equivalent of assuming that production
during those periods is the same as the average production during the period for which
infofmation is available.

@%
S
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Annex F
(informative)

Examples of optional level 5 categories

Overview

IEC TS 61400-26-3:2016 © IEC 2016

Annex F introduces an example definition of a level 5 to the IEC TS 61400-26 family of

documents, applicable to WTGS and WPS. Possible application examples of level 5
catdgories are ilfustraied in Tables F.T to F.7T. Table F.T presenis a full overview of]| the
catdgories added, whereas Tables F.2 to F.71 illustrate the individual lev, categornies’[and
priofity levels.
F.2| Example of level 5 definitions
F.2/ General
Table F.1 — Example of Ievy{
Mandatory Mandatory Mandatory Mandatory Leve, \e/\kl 5 Priofity
Level 1 Level 2 Level 3 N\
< K NOT,CURTAILED 1
FUL
N P RMANEE NOjR'(jILI{IRGTAILED - 9
FP)
< ~ UP-RATED 3
Q DERATED — OTHER 4
DERATED — GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
Q DERATED - GRID -
CONTROL
DERATED — NOISE 8
DERATED - 9
TEMPERATURE
NE DE'QA:BT'(;"( OPERAT SERVICE
A IA IAOS) PARTIAL DERATED — STRUCTURAL 1
( PERFORMANCE | LOAD
(IAOSPP)
DERATED — WIND 1
DEGRADED - OTHER 1
DEGRADED - DIAGNOSTIC 1
DEGRADED — NOISE 14
DEGRADED — COMPONENT 15
DEGRADED - 16
TEMPERATURE
DEGRADED - 17
STRUCTURAL LOAD
READY STANDBY
OTHER READY STANDBY 18
(IAOSRS)
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Mandatory Mandatory Mandatory Mandatory Level 5 Priority
Level 1 Level 2 Level 3 Level 4
OTHER TECHNICAL STANDBY | 19
LUBRICATION 20
TECHNICAL
STANDBY DE-ICING 21
(IA00STS) DRY OUT 22
CABLE UNTWIST 23
oUT OF OTHER ENVIRONMENTAL 24
ENVIBONMEN- CALMANMINDS 25
TAL
SPECIFICATION |HIGH WIND 2
(IAOOSEN) I 1EMPERATURE ( 21
OTHER REQAESTE )
SHUTDO
OuT OF ENVIB;ONME‘{\\ITNR 24
SERVICE
(IAOOS) GRlD\WPs\GQEF%QTGR\/ 3
REQUESTED ,
SHUTDOWN _ | SRID>J$0\ N 3
FLICKER 3
V\{{DQLIFE} 34
STRUGTORAL LOAD 3
(OFHER OUT OF ELECTRICAL N
SPECIFICATION
FREQUENCY 31
<\(\ VOLTAGE LEVEL LOW 3
VOLTAGE LEVEL HIGH 39
\ x ASYMMETRY 4
\) &/\ CHEQULED MKINTENANCE SCHEDULED MAINTENANCE 4
N\ (IANOSM)
\) OTHER CORRECTIVE ACTION | 4]
NON-
PERARIYV UPGRADE 4
Q) PLANNED CORRECTIVE ACTION
(ANOPGA) INSPECTIONS 44
QX RETROFIT 4
REPAIR WORK 46
\) OTHER FORCED OUTAGE a1
FAILURE REPAIR 4
DIAGNOSTIC 49
TOGISTIC WPS
FORCED OUTAGE 50
(ANOFO) MAINTENANCE PROVIDER
LOGISTIC WPS OPERATOR 51
RESPONSE WPS 5
MAINTENANCE PROVIDER
RESPONSE WPS OPERATOR 53
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Mandatory Mandatory Mandatory | Mandatory Level 5 Priority
Level 1 Level 2 Level 3 Level 4
OTHER SUSPENDED - SCHEDULED 54
MAINTENANCE
PERSONNEL SAFETY — SCHEDULED 55
MAINTENANCE
ENVIRONMENT — SCHEDULED 56
MAINTENANCE
IT ACCESS — SCHEDULED 57
OTHER SUSPENDED — PLANNED 5
CORRECTIVE ACTION
PERSONNEL SAFETY <PLAN 5
CORRECTIVE ACTI
SUSPENDED ENVIRONMENT ~ PLANNED 6
(IANOS) CORRECTIVE AC
IT ACCESS~< PNANNEDSORRECTWE 6
ACTION
OTHER DED —KORECED 6
OUTA 1
wgg'\lﬁs}ﬁ\(_ FORCED
2 6
ENVIRQNMERT PFORCED OUTAGE 64
T AGCESS—FORCED OUTAGE 6
MCT\WSE RESERVE 64
\(\ % IW@;I’ ALLED 61
N \]RE/TlRED 6
LW)EQQ\\ FORCE MAJEURE 6
INF VM AUNAWB INFORMATION UNAVAILABLE 7
AN
F.2p \\>
Definition YAUNKE] operative and functioning according to design specificat|ons
with{ no tech rictions, limitations or warnings.
Thig may incliid not limited to, the following examples:
o All WTGSs performing according to design specification.
o ANWTGSs delivering active power according to design power curve.

o All BOP equipment performing its designed function at rated capacity.

e WTGS(s) has no constrains.

The NOT CURTAILED category is an underlying category of FULL PERFORMANCE and has
no predefined underlying mandatory or optional information categories. The NOT CURTAILED

category is optional.
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Table F.2 - NOT CURTAILED category

Information categories

Mandatory Mandatory Mandatory Mandatory Mandatory Optional Optional
L. Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
w 1 NOT CURTAILED 1
z Z
= > | %5 z 8 MO WARNING 2
e
X< =~ w = = i
S o 2= W< UP-RAT
Z - - 3
-
T
AN ON
Ently point — The WPS/WTGS is performing the intended function™wj | capacity af the
givgn conditions with no know issues including issues not affecting int i
Exit| point — The WPS/ WTGS is not delivering the intende i y at
the given conditions or an issue occurs also ones no i
F.28

Definition — The WPS/WTGS is operafive a ioning ons
with| no technical restrictions, limitations— ith W i

Thig may include, but is ng
e All WTGSs performing a
o All WTGSs deljyeri
« NIBOP equ@ ~
e WTGS(s) hasn

Thel NOT CUR ) WARNING category is an underlying category of FULL
PERFORMANC S predefined underlying mandatory or optional informgtion
catdggories. The NO ED — WARNING category is optional.

F.3 — NOT CURTAILED — WARNING category

Information categories

Mapdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
L Level 5 Levpl
Lpvel”1 Level 2 Level 3 Level 4 Priority Priodity

NOT CURTAILED 1

10)
%m w w O
Fz = & A NOT CURTAILED
<2z ) > 456 B 2
=3« < r O Sy ? 1 WARNING
r=z< < W < o O
o< W= w = SE
LZL< o z ?3 UP-RATED 3

Entry point — The WPS/WTGS is performing the intended function with the full capacity at the
given conditions but with a known issue not affecting intended function.

Exit point — The conditions for being in NOT CURTAILED — WARNING no longer exist.


https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

- 66 - IEC TS 61400-26-3:2016 © IEC 2016

F.2.4 UP-RATED

Definition — The WPS/WTGS is operative and functioning according to design specifications
but at performance level higher than nominal.

The UP-RATED category is an underlying category of FULL PERFORMANCE and has no
predefined underlying mandatory or optional information categories. The UP-RATED category
is optional.

Table F.4 — UP-RATED category

Information categories
Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional OpticFal
L. Lev Levpl
Lepvel 1 Level 2 Level 3 Level 4 Priority A (\ Priofity
Z S O'&J}R\AN\ED > 1
w w —_
oy = Y e Pa
4<z Lo >a 4z 0 OT CURYAINED
S|I5< < x O J4x g 1 2
gz= | g2 ES 29 N RENING
o= o > x>
z < o) z E_J w /_ \PW 3

Entfy point — The WPS/WTGS is performing {
nonjinal.

han

Exit| point — The WPS/WTGS is no longer perfarm e intended function at a level higher
than nominal.

F.2. DERATED — OTHER

Definition — Some of [the in i j ced
performance du itioh sub
catggories unde

The| DERATED an underlying category of PARTIAL PERFORMANCE
and| has no g G i mandatory or optional information categories. [The
DERATED -©O i
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Table F.5 - DERATED - OTHER category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL | 7
L
= u DERATED — NOISF/\ 8
< g DERATED - T 9
S s o € o DERATED
:lz |58 |z8 5 5 A e
g = ﬁ 2 W w9 DERA(TED\\@QJD\ > 11
e z - ARED\< OTHE 12
: < PECRAREDY; OTHER
2 % ~QEGRADED)“DIAGNDSTIC | 13
= \DE}BQA - N\9ISE 14
DEGRABED — COMPONENT | 15
D{:\@QSQ?B - 16
TEMPERATURE
DEGRADED - STRUCTURAL | -
LOAD
Ently point theMntended function at full capacity dug to
an ynclassified externgkconsgrai
Exit|point — The@' [ ED — OTHER no longer exist
F.26
Definition — d“functions of the WPS/WTGS are operating at redyced
performance{due™tq externa nditions originating from the grid and applied by the wind farm
operator.
The| DERA RIDYWPS OPERATOR category is an underlying category of PARTIAL
PERFORMANCE has no predefined underlying mandatory or optional informdtion
catdgories:Fhe DERATED — GRID WPS OPERATOR category is optional.
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Table F.6 - DERATED — GRID WPS OPERATOR category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR

DERATED - GRID TSO
DERATED - GRID CONTROL

DERATED — NOISF/\

DERATED - T

6

7

8

9
DERATED<\<«\B\ >
LOAD

DERATED SWHNDY NE

INFORMATION AVAILABLE
(1A)
OPERATIVE
(IAO)

IN SERVICE
(IAOS)

PARTIAL PERFORMANCE
(IAOSPP)

N

\DEEQABSQ— N\9|SE 14
DI?QRANSED €OMPONENT | 15

D@ - 16
TEMPERATURE

DEGRADED — STRUCTURAL i
LOAD

Ently point — The WPS/ to a

gridlissue and constraip.i

Exit|point — The@ [ i [ - ist.

F.2J7

Definition — [ : d“functions of the WPS/WTGS are operating at redyced
performanceddue™tqQ exte ditions originating from the grid and applied by the TSO.

The| DERATED D TSO category is an underlying category of PARTIAL PERFORMANCE

and|has no predefined underlying mandatory or optional information categories.

The|DERATED — GRID TSO category is optional.
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Table F.7 - DERATED — GRID TSO category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL | 7
L
= u DERATED — NOISF/\ 8
< g DERATED - T 9
S S o € - DERATED
:lz |58 |z&8 55 e
o = r < W < o
= 5o 03 % g DERA(TED\\@}D\ > 11
o = ARED\< OTHE 12
2 2 BEORAREDG OTHER
S o ~QEGRADED)“DIAGNDSTIC | 13
z o \DE}}QA - N\9|SE 14
DEGRABED — COMPONENT | 15
D@ - 16
TEMPERATURE
DEGRADED - STRUCTURAL | -
LOAD
Ently point — The WPS/ jritended function at full capacity due fto a
gridlissue and constraip.i
Exit|point — The@ [ ED — GRID TSO no longer exist
F.28
Definition — d“functions of the WPS/WTGS are operating at redyced
performance{due nditions originating from the grid control systems (Automatic,
e.g.[to compl
The] DERATED CONTROL category is an underlying category of PARTIAL
PERFORMANCE has no predefined underlying mandatory or optional informdtion
catdgories> Fhe DERATED — GRID CONTROL category is optional.
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Table F.8 — DERATED — GRID CONTROL category
Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level

Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED — OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL | 7

w w _

= 8 DERATED NOISF/\ 8

< z DERATED - TEMPERATURE | 9

S s o € - DERATED & STRUCTURA

sl |38 |28 | &3 LoRD

i 2
o| = r < W < w O
: 52 03 ¥ DERA(TED\\@}D\ NE
G z

s < PEGRARED OTHER 12

; % ~QEGRADED)“DIAGNDSTIC | 13

= \DEBQABSQ—N ISE 14
DI}»QRMSED ~COMPONENT | 15
D@ - 16
TEMPERATURE
DEGRADED - STRUCTURAL | -

LOAD

Ently point — The WPS/
issue and constraipdi

grid
Exit

F.2.9

to a
l.

d“functions of the WPS/WTGS are operating at redyced

stailments due to noise compliance.

and

rlying mandatory or optional information. The DERATED — NQISE
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Table F.9 — DERATED - NOISE category

Information categories

Mandator Mandator Mandator Mandator Mandator Optional Optional
y y y y y
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED — OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL 7
w w -
= 8 DERATED NOIS‘E/\ 8
< Z DERATED - Tg@s\E URE\ 9
s > o o DERATED¢ STRUCTURA 1d
sz |38 |28 |3 LoRD
o 2
o| = r < w < w O
o i W e DER»(TEN NB\ > 11
o Z Z
s < gfﬁR\/&QEDkO HE\Q 12
o o
2 z ~QEGRADED, “DIAGNBSTIC 13
= \DEBQAng— Nblse 14
DFQRRB@D —COMPONENT 15
D{QC)Q - 16
TEMPERATURE
DEGRADED — STRUCTURAL .
LOAD
Ently point — The WPS/VWN intended function at reduced capacity |due

expected noise curtail

Exit|point — The@' i

d“functions of the WPS/WTGS are operating at redyced
perature conditions outside specifications or according to

The E APERATURE category
PERFORMANCE has no predefined underlying mandatory or optional
catggories:\The DERATED — TEMPERATURE category is optional.

is an underlying category of PARTIAL
informgtion
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Table F.10 - DERATED — TEMPERATURE category

IEC TS 61400-26-3:2016 © IEC 2016

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL 7
w w
= u DERATED — NOISF/\ 8
< g DERATED - T 9
S S o € - DERATED .
sl |38 |28 | &3 LoRD
4 2
o| = r < W < w O
: 52 03 ¥ DERA(TED\\@}D\ > 11
o z
= 2 PEGRARED OTHER 12
o o 2
2 = ~QESRADED)~DIAGNDSTIC 13
= \DE}}QA - N\9|SE 14
DEGRABED — COMPONENT 15
D@ - 16
TEMPERATURE
DEGRADED — STRUCTURAL i
LOAD
Ently point — The WPS/ theMntended function at full capacity dug to
an gxternal temperaturp

'ED — TEMPERATURE no longer exist.

d“functions of the WPS/WTGS are operating at redu
ditions jeopardizing the structural integrity if performance

ced
was

The TURAL LOAD category is an underlying category of PARTIAL
PERFORMANCE has no predefined underlying mandatory or optional informdtion
catggories:Fhe DERATED — STRUCTURAL LOAD category is optional.
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Table F.11 - DERATED - STRUCTURAL LOAD category

Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED — GRID CONTROL 7
w w _
= 8 DERATED - NOISEN 8
< Z DERATED - TEMPERATURE, || 9
s > o L DERATER' - UCTUR 10
> z ko >80 Lo o)
o 2
o = r < W < w O _
: 5o 03 w9 @E@\{éq\\qlh&\ S 11
o z 7 Y
s < /BEGRAREDY ORHER 12
o
2 g BEQ{RD\QD\WSHC 13
= N \{{EER@ED\; NOISE 14
D}‘\GR}D\ED —'COMPONENT 15
U DEGRADED - 18
EMPERATURE
DEGRADED — STRUCTURAL ,
LOAD
Ently point — The WPS/ perorming the Mntended function at full capacity dupe to

an external structural 1pa

d“functions of the WPS/WTGS are operating at redyced

ons but not related to missing energy in the wind resourceg.

and

ing mandatory or optional information categories. The DERATHD -
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Table F.12 — DERATED — WIND category

Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL 7
w w _
= 8 DERATED NOISF/\ 8
< < DERATED - T RATUR 9
< w i =
> > O __ L DERATED ¢ STRUCTURA 10
sl |38 |28 | &3 LoAD
o 2
o| = r < W < w O
= 5o 03 2 DERQ’ED\\Q'B\ S 11
o z
= < ?EGRA EDys OTHE 12
S E \3@ X
2 g \@GR\AD WSHC 13
= \DEBQABSQ— N\9|SE 14
DI}»QRMSED “€OMPONENT 15
D@ - 16
TEMPERATURE
DEGRADED — STRUCTURAL i
LOAD

Ently point — The WPS/
wind conditions but not\tela

d“functions of the WPS/WTGS are operating at redyced
ditions and it cannot be categorised by any of the other|sub

category is an underlying category of PARTIAL PERFORMANCE
d underlying mandatory or optional information. The DEGRADEpD -
OTHER category is optional.
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Table F.13 — DEGRADED - OTHER category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED — OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED — GRID CONTROL 7
w w _
= 8 DERATED NOISF/\ 8
< z DERATED - TEMPERATURE | 9
S > o z o DERATED & STRUCTURA .
sl |38 |28 | &3 LoRD
i 2
o| = r < W < w O
: 52 W< w9 DERATED SWHNDY ST
= o z Z DEGRARED\c OTHER 12
-
o b A
2 = ~QESRADED)~DIAGNDSTIC 13
= \DEBQABSQ— NBISE 14
DI}»QRMSED ~COMPONENT 15
D@ - 16
TEMPERATURE
DEGRADED — STRUCTURAL i
LOAD

Ently point — The WPS/

an ynclassified internajcon

Exit

The| DEG
PERFORMA

catggories. Fhe

RADED — OTHER no longer exist.

das no predefined underlying mandatory or optional
DED — DIAGNOSTIC category is optional.

is an underlying category of PART
informgtion

g theMntended function at full capacity duge to

: d“functions of the WPS/WTGS are operating at redyced
ditions related to diagnosing a problem with the WPS/WTGS.

AL
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Table F.14 - DEGRADED - DIAGNOSTIC category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR

DERATED - GRID TSO
DERATED - GRID CONTROL

6

7
DERATED - NOISF/\ 8
DERATED — TngWRE\ 9
DERATED<S\I\ CTB& .
LOAD
DERA(TED\\@Q\JD\ > 11
g@}%\;{ED@\*HE\ 12
~DEGRADED,~\DIAGNBSTIC 13
L DEBRADER ~ NOISE 14
DI?QRANSED ~COMPONENT 15

D@ - 16
TEMPERATURE

DEGRADED — STRUCTURAL i
LOAD

INFORMATION AVAILABLE
(1A)
OPERATIVE
(IAO)

IN SERVICE
(IAOS)

PARTIAL PERFORMANCE
(IAOSPP)

N

Ently point — The WPS/
internal conditions rela

g theMntended function at full capacity duge to
blem)with the WPS/WTGS.

Exit RADED — DIAGNOSTIC no longer exist.

Def ¢ d“functions of the WPS/WTGS are operating at redyced
performance{due™tq ¢ urtailments due to noise compliance.

The R category is an underlying category of PARTIAL PERFORMANCE
and Y nderlying mandatory or optional information. The DEGRADED -
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Table F.15 - DEGRADED - NOISE category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL 7
w w _
= 8 DERATED NOISF/\ 8
<
< < DERATED - T UR 9
5 ) ) E EMPERATURE
> > O __ L DERATED ¢ STRUCTURA 10
sl |38 |28 | &3 LoRD
4 2
o| = r < W < w O
: 52 03 £ DERA(TED\\@}D\ S 11
o z
s < ?EGRA EDyg OTHE 12
S E \g{\gp X
2 E \@GR\AD WSTIC 13
= \DE}}Q@‘E{— N\9|SE 14
DI}»QRMSED ~COMPONENT 15
D@ - 16
TEMPERATURE
DEGRADED — STRUCTURAL i
LOAD

Ently point — The WPS/VWN ended function at reduced capacity [due

unekpected noise curtg

Exit|point — The@ i

d“functions of the WPS/WTGS are operating at redyced
ditions related to one or more components.

The| DES
PERFORMA
catggories. Fhe

is an underlying category of PARTIAL
as no predefined underlying mandatory or optional informdtion
DED — COMPONENT category is optional.
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Table F.16 - DEGRADED - COMPONENT category

Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO °
DERATED - G}@COI\N 7
DER E 8
w W
[an] O 9
< 4 DERATED
= s
S s O X o TRUCTURAL 10
9~ Eo S Do |_ A
Z| < < xr O ¥ w 2
o= rd W < Tife]
= W~ 0= oag TED > WIND "
< o b 1~
=z - <
O E @E(E):DED OTHER 12
z o
ADED DIAGNOSTIC 13
Q:B DEGRADED — NOISE 14
DEGRADED - COMPONENT 19
DEGRADED - 16
TEMPERATURE
DEGRADED — STRUCTURAL 17
J\ LOAD
Entfy point — P [ TG is not performlng the intended function at full capacity duge to
curtpilment relate internal components.
Exit|point iQnsfor being in DEGRADED — COMPONENT no longer exist.
F.2[17 DEGRA — TEMPERATURE
Definition/— Some of the intended functions of the WPS/WTGS are operating at reddced
perforvance due to internal temperature conditions outside specifications.

The DEGRADED - TEMPERATURE category is an underlying category of PARTIAL
PERFORMANCE and has no predefined underlying mandatory or optional information
categories. The DEGRADED — TEMPERATURE category is optional.
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Table F.17 - DEGRADED - TEMPERATURE category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority

DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
DERATED - GRID CONTROL 7

u w

= 8 DERATED - NOISF/\ 8

S < DERATED - T 9

< s o € - DERATED .

sl |38 |28 | &3 LoRD

4 2
o| = r < W < w O
: 52 03 ¥ DERA(TED\\@}D\ > 11
o z

= 2 PEGRARED OTHER 12

; % ~QESRADED)~DIAGNDSTIC 13

= \DEBQABSQ— N\9|SE 14
DEGRABED — COMPONENT 15
Sechaped .
TEMPERATURE
DEGRADED — STRUCTURAL i
LOAD

Ently point — The WPS/ theMntended function at full capacity dug to
an ipternal temperature

The
PER
cate

gditions jeopardizing the structural integrity if performance

itfpoint — The@ [ RADED — TEMPERATURE no longer exist
18
nition — d“functions of the WPS/WTGS are operating at redyced

was

IAL

feduced

DEGRAB CTURAL LOAD category is an underlying category of PART
FORMANCE has no predefined underlying mandatory or optional informdtion
goriesnFhe DEGRADED — STRUCTURAL LOAD category is optional.
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Table F.18 - DEGRADED - STRUCTURAL LOAD category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
DERATED - OTHER 4
DERATED - GRID WPS 5
OPERATOR
DERATED - GRID TSO 6
o DERATED - GRID CONTROL 7
(72}
A1)
o _
= 2 DERATED NOISF/\ 8
< = DERATED - TEMPERATUREL | 9
O
S = 8 z DERATED ¢ STRUCTURAL .
< = F 5 S o g LOAD
| < r < i) o 2
: e E g DERA(TED\\\Q\:?\ S 11
o z
s i g@}%\E{EN) HE\Q\ 12
; . ~QESRADERDIAGNDSTIC 13
= g \DEBR\ABSQ— N§|SE 14
<€
& DEGRABED - COMPONENT 15
D@ - 16
TEMPERATURE
DEGRADED - STRUCTURAL .
LOAD
Ently point — The WPS/ perorming the Mntended function at full capacity dupe to

an ipternal structural Igs

Exit

F.2.

Def
preq

This

o Aviatien*warning light service awaiting an indication of nearby aeroplanes.

e Radar for bird migration awaiting a reading.

o VAr compensation system having elements disconnected but ready to engage.

The OTHER READY STANDBY category is an underlying category of READY STANDBY and
has no predefined underlying mandatory or optional information. The OTHER READY
STANDBY category is optional.
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Table F.19 - OTHER READY STANDBY category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L. Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
>
% w w QDJ
= — %)
c2_ | Eg 562 Z
s3< | 59 >0 %0 3 OTHER READY STANDBY 18
Ex— | w= awd > O
=m 48} 0=
N 5=
14

Ently point — The Service is ready and able to respond to a pre-defip

Exit| point — The Service is no longer able to respond to a
resgponding.

F.220 OTHER TECHNICAL STANDBY

Definition — The category OTHER TECHNICAL S
underlying TECHNICAL STANDBY can’t be used,

The] OTHER TECHNICAL STANDBY
STANDBY and has no predefined un
The|OTHER TECHNICAL STANDBY categ

Table R.20 TH STANDBY category

now

n one.6f the other categdries

ying category of TECHNICAL
lary or optional information catego

ies.

N
Nkkkrma ion categories
Mandat

Mahdatory | Maridato andafory \o(y/ Mandatory Optional Optignal
Lpvel 1 z(\ el 3 eveb 4 Priority Level 3 Le\}l
P Leve iofi

| N Prioflity
w j OTHER TECHNICAL 19
D > STANDBY
S a
-
Z Q z _ LUBRICATION 20
> z 2o
= N 2 ol
zg S 428 4 DE-ICING 21
9 ~ x - L < (o]
= o o= e<
= y 5 = DRY OUT 22
x Ie) O
(] L
s = 23
Z CABLE UNTWIST

Entry point — None of the other underlying categories of TECHNICAL STANDBY can be used.

Exit point — The conditions for being in OTHER TECHNICAL STANDBY no longer exist.

F.2.21 LUBRICATION

Definition — The category LUBRICATION is defined as periods where the WPS/WTGS is
temporarily not functioning due to performance of controlled and predefined lubrication tasks

required for maintaining the intended functions.
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The LUBRICATION category is an underlying category of TECHNICAL STANDBY and has no
predefined underlying mandatory or optional information categories. The LUBRICATION

category is optional.

Table F.21 — LUBRICATION category

Enty
task

Exit

F.2.

Def
tem
requ

The

predefined undeptying
is optional.

or.optivpal information categories. The DE-ICING category

Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L. Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
] OFHERTFECHNECAL 79
% " w o » STANDBY
O > <>wn
Ha = x & Smk LUBRICATION 20
ST | <9 %8 z238 4 N
=2 |z g £ pe-iciNGg 21
4 = w <
B & c2 S5 A
22 g c o< DRy oUT \\ N 22
o CABLE UNTWIS' 23

rication standby

periods where the WPS/WTG$ is

no

v

Information categories

= "\

Mahdato nd o» nda\téry Mandatory | Mandatory Optional Optignal
L Level 5 Levpl
Lpvel 1 Lexel vel 3 Level 4 Priority Prioflity
\) w OTHER TECHNICAL 19
% W a &) B STANDBY
= = >0
Ha E —~ % [7) 6 m |9 LUBRICATION 20
g | < 2 n g z23 4
o SN | 2 I u o <9 DE-ICING 21
= <
L2 5 . o= DRY OUT 22
< D
© CABLE UNTWIST 23

Entry point — The WPS/WPGS determines or receives information that de-icing standby tasks
have to be executed requiring shutdown of the WPS/WTGS.

Exit point — The conditions for being in DE-ICING no longer exist.

F.2.23 DRY OUT

Definition — The category DRY OUT is defined as periods where the WPS/WTGS is
temporarily not functioning due to performance of controlled and predefined component dry
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out tasks required for maintaining the intended functions. This is typically after long standstill
periods.

The DRY OUT category is an underlying category of TECHNICAL STANDBY and has no
predefined underlying mandatory or optional information categories. The DRY OUT category
is optional.

Table F.23 — DRY OUT category

Information categories

Mahdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal

Lpvel 1 Level 2 Level 3 Level 4 Priority Level 5/\ Level

i Prioflity
OTHER TECHNICAL

z 3] STANDBY g Q\ 19

o = >~ 10

Ha = n Sai LUBRICATION\ DE:

4d< 2 | £ © ur g Z00

232 | 2 < ®0 £z0 4 DEI<ING 21

a4 ~ - L g <O -

qs o o= Q<

L< o = FP= 22

o 23

Ently point — The WPS/WPGS determines or regej ion that dry out standby tasks
have to be executed requiring shutdowy
Exit|point — The conditions for being in DR
F.224 CABLE UNTWIST
Definition — The category™CAB\ » ried as periods where the WPS/WTGE is
temporarily not functioni of controlled and predefined cable unfwist
tasKs required for mai
The| CABLE UNT§ X0 issan underlying category of TECHNICAL STANDBY and|has
no gredefined und argptional information categories. The CABLE UNTWIST

catggory is optional.

.24 — CABLE UNTWIST category

X<
\ ) Information categories
Mahdatory | Mandator Mandatory | Mandatory | Mandatory Optional Optignal
L Level 5 Levpl
Lpvel 1 Level Level 3 Level 4 Priority Priofity
w OTHER TECHNICAL 14
3 m o . STANDBY
= = >
Ea@ Z x & Sal LUBRICATION 20
S| <9 %9 z29 4
22 = r < " (:)58 DE-ICING 21
@] o= =g
L2 5 . o DRY OUT 22
< )
o CABLE UNTWIST 23

Entry point — The WPS/WPGS determines or receives information that cable untwist standby
tasks have to be executed requiring shutdown of the WPS/WTGS.

Exit point — The conditions for being in CABLE UNTWIST no longer exist.
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F.2.25 OTHER ENVIRONMENTAL

Definition — The category OTHER OUT OF ENVIRONMENTAL SPECIFICATION is when one
of the other categories underlying OUT OF ENVIRONMENTAL SPECIFICATION can’t be

used.

The OTHER ENVIRONMENTAL category is an underlying category of OUT OF
ENVIRONMENTAL SPECIFICATION and has no predefined underlying mandatory or optional
information categories. The OTHER ENVIRONMENTAL category is optional.

T

oOr\L
J

Information categories

Mandatory | Mmandatory | Mandatory | Mandatory | Mandatory Optidnal Optignal
15 Levpl
Lbvel 1 Level 2 Level 3 Level4 | Priority <"’°\ x \grioc]?ty
sz XQ \ }l\
P Othepenyironment 24
ol g w E ®) = /\"‘V\
Ha E o~ LKoo | 5% i C/Jal\m\(inds\\ \/ 25
Jd< < < O S0 s 09 X\
Z2 = |z £ 52 |567£8 5 igh Wi 26
Mz ~ L = >h« 29 Lo g
8 > o Op= ok S < X
=< o % o~ Tewperature \ 27
4 zZ 5 e

Ently point — None of the other OF ENVIRONMENITAL

SPHCIFICATION can be used.
Exit|point — The conditions for being in \MENTAL no longer exist.

F.2.26 CALM WINDS

yined when the WPS/WTGS is operative buf not
inimum level to operate the WPS/WTGS.

Definition — The catego

fungtioning as th@

The| CALM WIND t Nz pderlying category of OUT OF ENVIRONMEN|TAL
SPHCIFICATION ~and s efined underlying mandatory or optional informgtion
catggories. The L §

NN

able F.26 — CALM WINDS category

\ \\/ Information categories
Manpdatory |-Mandatory) Mandatory | Mandatory | Mandatory Optional Optignal
L Level 5 Levpl
Lpvel 1 Level 2 Level 3 Level 4 Priority Priofity
= " "'9" E’ % Other environmental 24
E3 E R " w i e z Calm winds 25
Ezl < ¥ < 20 I:—)%EO 5 High wind 26
Q g no o< o 8 g
z< o 5 Za Temperature 27
O o

Entry point — The wind conditions change to be below the design specification of the
WPS/WTGS, prohibiting the WPS/WTGS from operation.

Exit point — The conditions for being in CALM WINDS no longer exist.
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F.2.27

HIGH WIND

— 85 —

Definition — The category HIGH WIND is obtained when the WPS/WTGS is operative but not
functioning as the wind conditions are above the design specifications.

The HIGH WIND category is an underlying category of OUT OF ENVIRONMENTAL
SPECIFICATION and has no predefined underlying mandatory or optional information
categories. The HIGH WIND category is optional.

Table F.27 — HIGH WIND category

Information categories

Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
L. Lev Levpl
Lpvel 1 Level 2 Level 3 Level 4 Priority Priofity
Othe&n\h\men\ak > 24
L 2=z
Z w e EO (\S@\WNS \ 25
8 v > 7~ LZEZ
m = = (7] w ; i
d< 2 | 5 © Wo 053« \_Hghind 29
24 = r < o =EZr-0 S
Qo= o o= S
Z|< © 5 Za empergture 27
o o

Ently point — The wind conditions ¢k
WPB/WTGS, prohibiting the WPS/WTGS fr,

Exit

F.2.28

not

The

2. TEMPERAT
Def n|t|on - The °

SPHCIFICA ON
catggoriesxJhe TEMP

Table F.28 - TEMPERATURE category

the

but

TAL
tion

Information categories

Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Level 5 Levpl
L wval 4 Laoval 2 Loval 2 Laoaval d D—.A—.G
b B A B A B - toFity Priority
w 3 Other environmental 24
z @) <Z
Ow W S e
Ea = LAY Wit o Calm winds 25
<2 Lo wo O>Gw 5
=5g < 725 =EZL 0O
xz< L= (T3 20=0 ; ; 26
o= o o= oxOg High wind
< o 5 ; w=
- %)
o w Temperature 27

Entry point

WPS/WTGS, prohibiting the WPS/WTGS from operation.

— The temperature conditions change to be out of the design specification of the
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Exit point — The conditions for being in TEMPERATURE no longer exist.

F.2.29 OTHER REQUESTED SHUTDOWN

Definition — The category OTHER REQUESTED SHUTDOWN is when one of the other
categories underlying REQUESTED SHUTDOWN can’t be used.

The OTHER REQUESTED SHUTDOWN category is an underlying category of REQUESTED
SHUTDOWN and has no predefined underlying mandatory or optional information categories.
The OTHER REQUESTED SHUTDOWN category is optional.

Table F.29 - OTHER REQUESTED SHUTDOWN categ(%y\

Information categories

Mahdatory | Mandatory | Mandatory | Mandatory | Mandatory Q%\\ }Eti nal
evel

Level 1 Level 2 Level 3 Level 4 Priority /\ Prio}t
y

g/%\]'\ REQ\UQ 28
wEbKA\L/ 29

L
-
@ X 30
2 " GNNS PERATOR
< w S
= |z Z 5 ok )\éo 31
82 | £< 29 °
= W~ o= NOISE 32
S S 5
S FLICKER 33
[T
P
[ WILDLIFE 34
<> STRUCTURAL LOAD 39
Entfy point — Nofe &f Mundwlying categories of REQUESTED SHUTDOWN can be
used.
Exit|poi eing in OTHER REQUESTED SHUTDOWN no longer exist
F.2.30

Definition<—The category ENVIRONMENTAL is obtained when the WPS/WTGS is opergtive
but [not\functioning as it has been stopped by an external request due to environmgntal
condlitions, hence the “OUT OF ENVIRONMENTAL” condition is not present but extreme
environmental conditions Is expected to occur In the near future.

Examples:
Tornado is forecasted and to protect the WPS the WPS is shutdown.
Hurricane is forecasted and to protect the WPS the WPS is shutdown.

The ENVIRONMENTAL category is an underlying category of REQUESTED SHUTDOWN and
has no predefined underlying mandatory or optional information categories. The
ENVIRONMENTAL category is optional.
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Table F.30 - ENVIRONMENTAL category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L. Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
OTHER REQUESTED o8
w § SHUTDOWN
m
< w o ENVIRONMENTAL 29
= @) E
< 9 > = > 2‘ GRID - WPS OPERATOR 30
— > w
[e) o) n _
3 < < 2 20 o 8 6 GRID - TSO 34
» w = c< E NOISE f\ 32
: S = 6=
2 3 2 FLICKER N~ 33
L W WILDLIFE(\ \ 34
i STRUZTURAL LQADY’ 35
Ently point — The WPS/WTGS is ordered to shut down by due to expegted
extreme environmental conditions in nearby future.
Exit|point — The conditions for being in ENVIRO
F.231 GRID - WPS OPERATOR
Definition — The category GRID — WPRS S is
opefative but not functioning as it has b 3 L VPS
opefator due to grid issues
Thel] GRID - WPS ED
SHUTDOWN and has eSs.
The|GRID — WPS
<\ RID - WPS OPERATOR category
\ \ \ ) Information categories
N
Ma 1dat@ anda Mandatory | Mandatory | Mandatory Optional Optignal
. Level 5 Le\c/}al
Lpvel 1 Level evel 3 Level 4 Priority Priofity
SN OTHER REQUESTED o
H § SHUTDOWN
]
< w o) ENVIRONMENTAL 29
= O o
< < > —— GRID—WRS-ORERATOR 3
> 2 £ o i % & RID-T 1
z < < 9 > o3 6 GRID - TSO 3
= w = o< o NOISE 32
s o g i
= 3 4 FLICKER 33
o) g
e w WILDLIFE 34
z o
STRUCTURAL LOAD 35

Entry point — The WPS/WTGS is ordered to shut down by an external request by the WPS
operator due to grid issues.

Exit point — The conditions for being in GRID — WPS OPERATOR no longer exist.
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Definition — The category GRID — TSO is obtained when the WPS/WTGS is operative but not
functioning as it has been stopped by an external request by the TSO due to grid issues.

The GRID — TSO category is an underlying category of REQUESTED SHUTDOWN and has
no predefined underlying mandatory or optional information categories. The GRID - TSO

category is optional.

Table F.32 — GRID - TSO category

Information categories
Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Lev Levpl
Lepvel 1 Level 2 Level 3 Level 4 Priority : }
A (\ Prioflity
OTHER REQUESTED > N
H z SHUTRQW
h =
< w o ENVIRONMENTALY N\~ 29
= O o
% W > - '% 2 GRID< WPKQPERATOR 30
—_ = 3 w
o o Zx7} \D\
F 2 |29 53 28 6/ | GRID<150 31
: g = 52 -3 NOISE) 32
2 > W FOICKER, 33
5 © o
2 L ML)‘F{ 34
i CTURAL LOAD 35

Ently point — The WPS/WT
to grid issues.

Exit|point — The condit

F.2.

Def
fund

The
pred
opti

S is 0

dered t% dwan external request by the TSO

O no longer exist.

obtained when the WPS/WTGS is operative but
an external request due to acoustic noise complianc

due
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Table F.33 — NOISE category

Information categories

Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
OTHER REQUESTED o8
w § SHUTDOWN
m
< w Q ENVIRONMENTAL 29
= 3) a
< g > - 23 GRID — WPS OPERATOR 30
F < < 9 » 9 °o 5 GRID - TSO 31
- — = TR
C w = o3 2 NOISE 2N 32
3 5 = o=
g 3 = FLICKER N 33
'§ Wy WILDLIFE(\ \ 34
STRUZTURAL LQADY’ 35
Entjy point — The WPS/WTGS is ordered to shut down b aNrequest due to acoystic
noige compliance.
Exit|point — The conditions for being in NOISE n
F.234 FLICKER
Definition — The category FLICKER i e WPS/WTGS is operative but|not
fungtioning as it has been sfopped by & 'due to visual flicker compliance.
The| FLICKER categor of REQUESTED SHUTDOWN and has no
predefined underlying ation categories. The FLICKER categofy is
optipnal. Q
/\<\ — FLICKER category
\ \ \/(nformation categories
Mahdatory an Mandato Mandatory | Mandatory Optional Optignal
Level (\ eva& evel 3 Level 4 Priority Level 5 Le\}l
i Priofity
AN NS OTHER REQUESTED N
H z SHUTDOWN
n =
i w o ENVIRONMENTAL 29
H %) o
S g 5 — So GRID — WPS OPERATOR 30
: = n I
e 'Ef: o 2 Q 27 . GRID - TSO 31
o = = ~
= w = o) . NOISE 32
= |8 5 &=
z 3 > FLICKER 33
rd w WILDLIFE 34
z 4
STRUCTURAL LOAD 35
Entry point — The WPS/WTGS is ordered to shut down by an external request due to visual
flicker compliance.

Exit

point —

The conditions for being in FLICKER no longer exist.
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Definition — The category WILDLIFE is obtained when the WPS/WTGS is operative but not
functioning as it has been stopped by an external request due to protection of the local

wildlife.

The WILDLIFE category is an underlying category of REQUESTED SHUTDOWN and has no
predefined underlying mandatory or optional information. The WILDLIFE category is optional.

Table F.35 — WILDLIFE category

Information categories
Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Lev Levpl
Lepvel 1 Level 2 Level 3 Level 4 Priority : }
A (\ Prioflity
OTHER REQUESTED > N
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Table F.36 - STRUCTURAL LOAD category

Information categories
Mandatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optional
L Level 5 Level
Level 1 Level 2 Level 3 Level 4 Priority Priority
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Ently point — The WPS/WTGS is ordered to shut down-by na) request du¢ to

profection of the structural integrity of the constructiop.

Exit|point — The conditions for being in STRUCT
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Definition — The category OTHER OUT OF > the
other categories underlying OUT OF EAEC :

Thel OTHER OUT OF |EL ‘ y of
OUT OF ELECTRICA a or
ION

optipnal informatio
catggory is opti
Table F.

(\ \ \ Information categories

Mahdator nd to& and}to/ry Mandatory | Mandatory Optional Optignal
< L. Level 5 Le\}l
Lpvel 1 % Level 3 Level 4 Priority Priofity
\> 3 OTHER OUT OF
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Ol w w = x O =5 SPECIFICATION
Ha 2 xo oL
<§( << % o % o wow . FREQUENCY 37
== 14 s u g F: LL 2
8% E O:, LOLBs VULTAGE LEVEL LUVVY 9
z © '5 o = VOLTAGE LEVEL HIGH 39
o] 59
@) ASYMMETRY 40

Entry point — None of the other underlying categories of OUT OF ELECTRICAL
SPECIFICATION can be used.

Exit point — The conditions for being in OTHER OUT OF ELECTRICAL SPECIFICATION no
longer exist.
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F.2.38 FREQUENCY

Definition — The category FREQUENCY is active when the WPS/WTGS is operative but not
functioning as the frequency parameters of the WPS/WTGS are out of design specifications.

The FREQUENCY category is an underlying category of OUT OF ELECTRICAL
SPECIFICATION and has no predefined underlying mandatory or optional information
categories. The FREQUENCY category is optional.

Table F.38 - FREQUENCY category

Information categories
Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Lev Levpl
Lepvel 1 Level 2 Level 3 Level 4 Priority Pri }t
PR W
2 OTHER Of(T >
. 3] oz ELECJRICA 34
ol w 3 X O~ SPEGIFICATIQN
= > T 6 A
<« —_ == L n N 37
sselzg | 38| EEE ), Seme
27| & * 5 | 158 %\*{%{ E;@h 2
o = =
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° M\ i\)
Entgy point — One or more of the frequency pa si\the WPS/WTGS change to be olit of
the pperational and/or design specificatjoh Moiti S/WTGS from functioning.

Exit|point — The conditions fqr being i onger exist.

F.239 VOLTAGE LE

Definition — The gateg . OW is active when the WPS/WTGS is opergtive
but hot functioning g )

is an underlying category of OUT OF ELECTRICAL
predefined underlying mandatory or optional informgtion
KL LOW category is optional.

The| VOLTAGE
SPHCIFICATIQN
catggories.

e F.39 - VOLTAGE LEVEL LOW category

> Information categories
Mahdatory-p Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
. Level 5 Levpl
Lpvel 1 Level 2 Level 3 Level 4 Priority Priofity
1
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== > Ry EEd
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=3 £ ¥ < 2] 4=0 7
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s <>,: o = 6 L i—t,
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Entry point — The voltage parameters of the WPS/WTGS change to be below the operational
and/or design specifications, prohibiting the WPS/WTGS from functioning.

Exit point — The conditions for being in VOLTAGE LEVEL LOW no longer exist.
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F.2.40 VOLTAGE LEVEL HIGH

Definition — The category VOLTAGE LEVEL HIGH is active when the WPS/WTGS is operative
but not functioning as the voltage level is above the WPS/WTGS design specifications.

The VOLTAGE LEVEL HIGH category is an underlying category of OUT OF ELECTRICAL
SPECIFICATION and has no predefined underlying mandatory or optional information
categories. The VOLTAGE LEVEL HIGH category is optional.

Table F.40 - VOLTAGE LEVEL HIGH category

Information categories
Mahdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Opti nlal
Ley Lev|
Level 1 Level 2 Level 3 Level 4 Priority A (\ Priofity
2 OTHER ONT >
S w Sz ELECIRICA 34
gl w = Z O ~ SPECIFICATION
>
Hz = x g 6w N
2 _ | E & i w QUEN \ 37
S|S < < 2 »nQ o9 7 FREQUENGY.
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Definition — The Cate N otive when the WPS/WTGS is operative but| not
fungtioning due te_a grid ;

underlying category of OUT OF ELECTRICAL
predefined underlying mandatory or optional informgtion
gtegory is optional.

The|] ASYMMET
SPHCIFICATI
catggories.

Table F.41 — ASYMMETRY category

> Information categories
Mahdatory—>Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Level 5 Level
Lpvel1 Level 2 Level 3 Level 4 Priority Priofity
uuuuu T e 1
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2:3 <—(' SPECIFICATION
_ w oz
prd w 2 ZO FREQUENCY 37
> Z - R~
>z | 5o w3 33@
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o o) 5o
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Entry point — The voltage parameters of the WPS/WTGS change to be in asymmetry outside
the operational and/or design specifications, prohibiting the WPS/WTGS from functioning.
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Exit point — The conditions for being in ASYMMETRY no longer exist.

F.2.42 SCHEDULED MAINTENANCE

Definition — The category SCHEDULED MAINTENANCE is entered during scheduled
maintenance of elements of the WPS/WTGS preventing the WPS/WTGS from performing the
intended functions.

The SCHEDULED MAINTENANCE category is an underlying category of SCHEDULED

MAINTENANCE and has no predefined underlying mandatory or optional information
cat gnrine The SCHEDULED MAINTENANCE r\nfngnry s npfinnnl

Table F.42 - SCHEDULED MAINTENANCE categ%\

Information categories /\\ \

Mapdatory | Mandatory | Mandatory | Mandatory | Mandatory tional }pti nal
Level
Level 1 Level 2 Level 3 Level 4 Priority NI Priofity
\ N
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Entr

Exit

F.2.

Def ther
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The NED
COf# tion

catg

.43 — OTHER CORRECTIVE ACTION category

Information categories
Mahddtory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
o Level 5 Level
Levets Levet2 Level3 Level4 Priority Prictity
w OTHER CORRECTIVE 42
z > w ACTION
ou = a=_<
£ " ) WEZo UPGRADE 43
<< Z Zz00qn
S5 < wz ZWEo 9
xzx = % < IXo= INSPECTIONS 44
o= D = X< g
L z Lo = RETROFIT 45
= (@] (@]
z REPAIR WORK 46

Entry point — None of the other underlying categories of PLANNED CORRECTIVE ACTION
can be used.

Exit point — The conditions for being in OTHER CORRECTIVE ACTION no longer exist.
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F.2.44 UPGRADE

— 05 —

Definition — The category UPGRADE is entered during actions required to upgrade or improve
the intended functions of the WPS/WTGS when these actions are not part of normal

scheduled maintenance.

The UPGRADE category is an underlying category of PLANNED CORRECTIVE ACTION and
has no predefined underlying mandatory or optional information categories. The UPGRADE

category is optional.

Ently point — The WPS/WTGS is being

Exit

F.2.45 [INSPECTIO

Definition — Th
when these actio e N

Table F.44 — UPGRADE category
J
Information categories /\
Maphdatory | Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
15 Levgl
Lpvel 1 Level 2 Level 3 Level 4 Priority %A\ x \grio‘c’]?ty
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and| has no DNS
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Table F.45 — INSPECTIONS category
> Information categories
Maphdatory-[*Mandatory | Mandatory | Mandatory | Mandatory Optional Optignal
Lo Level 5 Levpl
Lpvel1 Level 2 Level 3 Level 4 Priority Priofity
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Entry point — The WPS/WTGS is being inspected.



https://iecnorm.com/api/?name=9d360f457906b31cd417d718138f9a57

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviations
	3.1 Terms and definitions
	3.2 Abbreviations for ‘Information available’
	3.3 Abbreviations for ‘Information unavailable’

	4 Information model for WPS
	4.1 General
	4.2 Services
	4.3 Information category priority
	4.4 Information model for BOP

	5 INFORMATION AVAILABLE (WPS)
	5.1 General
	5.2 OPERATIVE
	5.3 IN SERVICE
	5.4 OUT OF SERVICE
	5.5 NON-OPERATIVE
	5.6 FORCE MAJEURE

	6 INFORMATION UNAVAILABLE (WPS)
	Annexes 
	Annex A (informative) Entry and Exit condition overview
	Annex B (informative) Application scenarios – examples 
	B.1 Overview
	B.2 Application scenarios
	B.2.1 Example 1: Normal operation – all WPS
	B.2.2 Example 2: Normal operation – part of WPS
	B.2.3 Example 3: Dirty WTGSs blades – all WPS
	B.2.4 Example 4: Dirty WTGSs blades – part of WPS
	B.2.5 Example 5: BOP limitations – all WPS 
	B.2.6 Example 6: BOP limitations – part of WPS 
	B.2.7 Example 7: ‘Spinning reserve’ – all WPS
	B.2.8 Example 8: ‘Spinning reserve’ – part of WPS
	B.2.9 Example 9: Noise restrictions – Warranty related
	B.2.10 Example 10: Noise restrictions – environmentally related
	B.2.11 Example 11: Ice storm on Grid – all WPS


	Annex C (informative) Balance of plant integration
	C.1 WPS functions and services
	C.2 Externally required functions and services  
	C.3 Internally required functions and services  
	C.4 Expansion of the Information Model for BOP functions and services

	Annex D (informative) Determination of potential production for a WPS – examples
	D.1 Overview
	D.2 Primary service
	D.3 Secondary services

	Annex E (informative) Service availability indicators – examples
	E.1 Overview
	E.2 Time based WPS availability
	E.2.1 General
	E.2.2 Operational service availability (“TSO’s view”) 
	E.2.3 Operational service availability (“WPS operator’s view”) 
	E.2.4 Technical service availability (“WPS maintenance provider’s view”)

	E.3 Production-based service availability indicators – examples
	E.3.1 Overview
	E.3.2 System operational production-based availability (“WPS operator’s view”)
	E.3.3 System operational production-based availability (“TSO’s view”)
	E.3.4 System operational production-based availability (“WPS maintenance provider’s view”)


	Annex F (informative) Examples of optional level 5 categories 
	F.1 Overview 
	F.2 Example of level 5 definitions
	F.2.1 General
	F.2.2 NOT CURTAILED
	F.2.3 NOT CURTAILED – WARNING
	F.2.4 UP-RATED
	F.2.5 DERATED – OTHER
	F.2.6 DERATED – GRID WPS OPERATOR
	F.2.7 DERATED – GRID TSO
	F.2.8 DERATED – GRID CONTROL
	F.2.9 DERATED – NOISE
	F.2.10 DERATED – TEMPERATURE
	F.2.11 DERATED – STRUCTURAL LOAD
	F.2.12 DERATED – WIND
	F.2.13 DEGRADED – OTHER
	F.2.14 DEGRADED – DIAGNOSTIC
	F.2.15 DEGRADED – NOISE
	F.2.16 DEGRADED – COMPONENT
	F.2.17 DEGRADED – TEMPERATURE
	F.2.18 DEGRADED – STRUCTURAL LOAD
	F.2.19 OTHER READY STANDBY
	F.2.20 OTHER TECHNICAL STANDBY
	F.2.21 LUBRICATION
	F.2.22 DE-ICING
	F.2.23 DRY OUT
	F.2.24 CABLE UNTWIST
	F.2.25 OTHER ENVIRONMENTAL
	F.2.26 CALM WINDS
	F.2.27 HIGH WIND
	F.2.28 TEMPERATURE
	F.2.29 OTHER REQUESTED SHUTDOWN
	F.2.30 ENVIRONMENTAL
	F.2.31 GRID – WPS OPERATOR
	F.2.32 GRID – TSO
	F.2.33 NOISE
	F.2.34 FLICKER
	F.2.35 WILDLIFE
	F.2.36 STRUCTURAL LOAD
	F.2.37 OTHER OUT OF ELECTRICAL SPECIFICATION
	F.2.38 FREQUENCY
	F.2.39 VOLTAGE LEVEL LOW
	F.2.40 VOLTAGE LEVEL HIGH
	F.2.41 ASYMMETRY
	F.2.42 SCHEDULED MAINTENANCE
	F.2.43 OTHER CORRECTIVE ACTION
	F.2.44 UPGRADE
	F.2.45 INSPECTIONS
	F.2.46 RETROFIT
	F.2.47 REPAIR WORK
	F.2.48 OTHER FORCED OUTAGE
	F.2.49 FAILURE REPAIR
	F.2.50 DIAGNOSTIC
	F.2.51 LOGISTIC WPS MAINTENANCE PROVIDER
	F.2.52 LOGISTIC WPS OPERATOR
	F.2.53 RESPONSE WPS MAINTENANCE PROVIDER
	F.2.54 RESPONSE WPS OPERATOR
	F.2.55 OTHER SUSPENDED – SCHEDULED MAINTENANCE  
	F.2.56 PERSONNEL SAFETY – SCHEDULED MAINTENANCE 
	F.2.57 ENVIRONMENT – SCHEDULED MAINTENANCE
	F.2.58 IT ACCESS – SCHEDULED MAINTENANCE
	F.2.59 OTHER SUSPENDED – PLANNED CORRECTIVE ACTION
	F.2.60 PERSONNEL SAFETY – PLANNED CORRECTIVE ACTION
	F.2.61 ENVIRONMENT – PLANNED CORRECTIVE ACTION
	F.2.62 IT ACCESS – PLANNED CORRECTIVE ACTION
	F.2.63 OTHER SUSPENDED – FORCED OUTAGE
	F.2.64 PERSONNEL SAFETY – FORCED OUTAGE
	F.2.65 ENVIRONMENT – FORCED OUTAGE
	F.2.66 IT ACCESS – FORCED OUTAGE
	F.2.67 INACTIVE RESERVE
	F.2.68 MOTHBALLED
	F.2.69 RETIRED
	F.2.70 FORCE MAJEURE
	F.2.71 INFORMATION UNAVAILABLE



	Bibliography
	Figures 
	Figure 1 – Data stakeholders for a wind power station
	Figure 2 – Information category overview for a WPS
	Figure 3 – Example of a model split-up in active power, reactive power high and low frequency compensation services
	Figure 4 – Information category priority for WPS
	Figure 5 – Mandatory INFORMATION AVAILABLE categories for WPS
	Figure 6 – OPERATIVE category  
	Figure 7 – IN SERVICE category
	Figure 8 – FULL PERFORMANCE category
	Figure 9 – PARTIAL PERFORMANCE category
	Figure 10 – READY STANDBY category
	Figure 11 – OUT OF SERVICE category
	Figure 12 – TECHNICAL STANDBY category
	Figure 13 – OUT OF ENVIRONMENTAL SPECIFICATION category
	Figure 14 – REQUESTED SHUTDOWN category
	Figure 15 – OUT OF ELECTRICAL SPECIFICATION category
	Figure 16 – NON-OPERATIVE category
	Figure 17 – SCHEDULED MAINTENANCE category
	Figure 18 – PLANNED CORRECTIVE ACTION category
	Figure 19 – FORCED OUTAGE category 
	Figure 20 – SUSPENDED category 
	Figure 21 – FORCE MAJEURE category
	Figure 22 – INFORMATION UNAVAILABLE category
	Figure A.1 – Overview of the entry and exit conditions of all mandatory information categories described in this document

	Tables 
	Table B.1 – Scenario, Example 1: Normal operation – all WPS
	Table B.2 – Scenario, Example 2: Normal operation – part of WPS
	Table B.3 – Scenario, Example 3: Dirty WTGSs blades – all WPS
	Table B.4 – Scenario, Example 4: Dirty WTGSs blades – part of WPS
	Table B.5 – Scenario, Example 5: BOP limitations – all WPS
	Table B.6 – Scenario, Example 6: BOP limitations – part of WPS
	Table B.7 – Scenario, Example 7: ‘Spinning reserve’ – all WPS
	Table B.8 – Scenario, Example 8: ‘Spinning reserve’ – part of WPS
	Table B.9 – Scenario, Example 9: Noise restrictions – all WPS
	Table B.10 – Scenario, Example 10: Noise restrictions – all WPS
	Table B.11 – Scenario, Example 11: Ice storm on Grid – all WPS
	Table D.1 – Examples on how to determine Potential production
	Table F.1 – Example of level 5 definitions
	Table F.2 – NOT CURTAILED category
	Table F.3 – NOT CURTAILED – WARNING category
	Table F.4 – UP-RATED category
	Table F.5 – DERATED – OTHER category
	Table F.6 – DERATED – GRID WPS OPERATOR category
	Table F.7 – DERATED – GRID TSO category
	Table F.8 – DERATED – GRID CONTROL category
	Table F.9 – DERATED – NOISE category
	Table F.10 – DERATED – TEMPERATURE category
	Table F.11 – DERATED – STRUCTURAL LOAD category
	Table F.12 – DERATED – WIND category
	Table F.13 – DEGRADED – OTHER category
	Table F.14 – DEGRADED – DIAGNOSTIC category
	Table F.15 – DEGRADED – NOISE category
	Table F.16 – DEGRADED – COMPONENT category
	Table F.17 – DEGRADED – TEMPERATURE category
	Table F.18 – DEGRADED – STRUCTURAL LOAD category
	Table F.19 – OTHER READY STANDBY category
	Table F.20 – OTHER TECHNICAL STANDBY category
	Table F.21 – LUBRICATION category
	Table F.22 – DE-ICING category
	Table F.23 – DRY OUT category
	Table F.24 – CABLE UNTWIST category
	Table F.25 – OTHER ENVIRONMENTAL category
	Table F.26 – CALM WINDS category
	Table F.27 – HIGH WIND category
	Table F.28 – TEMPERATURE category
	Table F.29 – OTHER REQUESTED SHUTDOWN category
	Table F.30 – ENVIRONMENTAL category
	Table F.31 – GRID – WPS OPERATOR category
	Table F.32 – GRID – TSO category
	Table F.33 – NOISE category
	Table F.34 – FLICKER category
	Table F.35 – WILDLIFE category
	Table F.36 – STRUCTURAL LOAD category
	Table F.37 – OTHER OUT OF ELECTRICAL SPECIFICATION category
	Table F.38 – FREQUENCY category
	Table F.39 – VOLTAGE LEVEL LOW category
	Table F.40 – VOLTAGE LEVEL HIGH category
	Table F.41 – ASYMMETRY category
	Table F.42 – SCHEDULED MAINTENANCE category
	Table F.43 – OTHER CORRECTIVE ACTION category
	Table F.44 – UPGRADE category
	Table F.45 – INSPECTIONS category
	Table F.46 – RETROFIT category
	Table F.47 – REPAIR WORK category
	Table F.48 – OTHER FORCED OUTAGE category
	Table F.49 – FAILURE REPAIR category
	Table F.50 – DIAGNOSTIC category
	Table F.51 – LOGISTIC WPS MAINTENANCE PROVIDER category
	Table F.52 – LOGISTIC WPS OPERATOR category
	Table F.53 – RESPONSE WPS MAINTENANCE PROVIDER category
	Table F.54 – RESPONSE WPS OPERATOR category
	Table F.55 – OTHER SUSPENDED – SCHEDULED MAINTENANCE category
	Table F.56 – PERSONNEL SAFETY – SCHEDULED MAINTENANCE category
	Table F.57 – ENVIRONMENT – SCHEDULED MAINTENANCE category
	Table F.58 – IT ACCESS – SCHEDULED MAINTENANCE category
	Table F.59 – OTHER SUSPENDED – PLANNED CORRECTIVE ACTION category
	Table F.60 – PERSONNEL SAFETY – PLANNED CORRECTIVE ACTION category
	Table F.61 – ENVIRONMENT – PLANNED CORRECTIVE ACTION category
	Table F.62 – IT ACCESS – PLANNED CORRECTIVE ACTION category
	Table F.63 – OTHER SUSPENDED – FORCED OUTAGE category
	Table F.64 – PERSONNEL SAFETY – FORCED OUTAGE category
	Table F.65 – ENVIRONMENT – FORCED OUTAGE category
	Table F.66 – IT ACCESS – FORCED OUTAGE category
	Table F.67 – INACTIVE RESERVE category
	Table F.68 – MOTHBALLED category
	Table F.69 – RETIRED category
	Table F.70 – FORCE MAJEURE category
	Table F.71 – INFORMATION UNAVAILABLE category


