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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -
Part 26-3: Availability for wind power stations

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stahdardization comprising
all national electrotechnical committees (IEC National Committees). The objet of IEC\ is to promote
international co-operation on all questions concerning standardization in the electyiCaNand-electrqnic fields. To
this end and in addition to other activities, IEC publishes International Standaxds cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides o S o
Publication(s)”). Their preparation is entrusted to technical committees; an 3 3
in the subject dealt W|th may part|<:|pate in this preparatory work P i ental and non-

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte as possible, an international
consensus of opinion on the relevant subjects since eac i € i{tee hys representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be Kkeld
misinterpretation by any end user.

4) In order to promote international uniformi
transparently to the maximum extent poski
between any IEC Publication aqd the corres
the latter.

expenses ari
Publicationss

patent rights. }sC shalNnot be held responsible for identifying any or all such patent rights.

The main task of JIEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification 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 list of all parts of the IEC 61400 series, under the general title Wind turbi

(previous title),

Future standards in this series will carry the new general title as citéd gbqve. s ofexisting
standards in this series will be updated at the time of the next editio

The committee has decided that the contents of this(do will Femain unchanged until the
stability date indicated on the IEC website under ; Nec.ch" in the data related to

e transformed into an International stand
e reconfirmed,
e withdrawn,

e replaced by a revised ed

e amended.

A bilingual versith' pubficati y be’issued at a later date.
KON

IMPORTANT — The ‘coloury \s\lde’/logo on the cover page of this publication indicates
that it caofta calouxs hich are considered to be useful for the correct
understanding of ™ i{s ton s. Users should therefore print this document using a
colour@te\ \

\\>
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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
asset management and which also benefit from a defined set of terms. This is achieved by
providing an information model specifying how time designations shall be split into information
categories. The information model forms the basis for how to allocat for reporting
availability 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.

Full document details: IEC TS 61400-26-3 2016
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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
IEC TS 61400-26-2.

@%
S
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WIND ENERGY GENERATION SYSTEMS -

Part 26-3: Availability for wind power stations

1 Scope

This part of IEC 61400, which is a technical specification, provides a framework from which
time-based and production-based availability indicators of a wind power station can be
derived. 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
introduced in IEC TS 61400-26-1 and IEC TS 61400-26-2 to a wif

availability shall be calculated. Nor i
performance measurements — which is
should be regarded as examples and

614400-12. However, the annexes
eveloping methods for calculation of

e examples of h
e examples of{}\

2 Normative re

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

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
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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.

3.1.1
actual service
actual level of a Service provided by the WPS as measured at the netwg ection point

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

3.1.2
balance of plant
BOP
infrastructural components of the WPS with the exce
components and subsystems

and its internal

e r , monitoring and control (often
called SCADA) as well as civil plant (such as fgundationg” an i t the operation and maintenance
of the WTGS(s).

3.1.3

constrained potential service
calculated level of a Servje s
point based on design cri 2 ing specifications, and site conditions

Note 1 to entry: Operating

imposed constraints. ::
314

grid

ability of an appara
its design specification

, 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.

Documents
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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
service
provision delivered by the WPS

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

3.1.11

transmission system operator
TSO

operator that transmits electrical power from gener4
local electricity distribution operators

3.1.12

wind power station

WPS

station consisting of the WTGS(s) and the-infrast (often called BOP) which support

transfer of energy between ‘ !

3.1.13

WPS maintenance pro

provider typicall;@vi the WPS or parts therein

Note 1 to entry: WPS m@

3.1.14

WPS operato

operator typica providing the services of the WPS to off-takers

3.2 Abbrevi formation available’

1A

IAO Information available operative category

IAOS Information available operative in service category

IAOSFP Information available operative in service with full 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 Documents
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IANOSM
IANOPCA
IANOFO
IANOS
IAFM
IAP,

IAP
IAOPp
IAOP
IAOSPp
IAOSP
IAOSFPPp

IAOSFPP,
IAOSPPPp
IAOSPPP
IAOSPPRPp
IAOSPPRPA
IAOSPPgPp
IAOSPPpGPA
IAOSRSP,
IAOSRSP,

IAOOSP4
IAOOSP,,
IAOOSTSP,

IAOOSTSP,
IAOOSENP;
IAOOSENP,,
IAOOSENPp
IAOOSENGP
IAOOSENGPp

IAOOSENGP,

— 15 -

Information available non operative scheduled maintenance category
Information available non operative planned corrective action category
Information available non operative forced outage category
Information available non operative suspended category

Information available force majeure category

Information available category — Potential service

Information available category — Actual service

Information available operative category — Potential service
Information available operative category — Actual service

Information available operative in service category — Pofentialservice
Information available operative in service category —

Information available operative in service with f
Potential service

Actual service

Information available operative in s
— Potential service

Information available operative
— Actual service

Potential service

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

Information available operative out of service out of environmental

specification category — Potential service

Information available operative out of service out of environmental

specification category — Actual service

Information available operative out of service out of environmental

specification optional category calm winds — Potential service

Information available operative out of service out of environmental

specification optional category calm winds — Actual service

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

Information available operative out of service out of enyt
specification optional category other environmental — Actual 5érvﬂaﬂewents
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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

IANOP 5 Information available non operative category — Actual service

IANOSMPp Information available non operative scheduled maintenance category —
Potential service

IANOSMP 5 Information available non operative scheduled -
Actual service

IANOPCAP, Information available non operative plannegd -
Potential service

IANOPCAP 5 Information available non operative planne -
Actual service

IANOFOPp Information available non operatjve (fgrced category — Potential
service

IANOFOP, Information availabl category — Actual service

IANOSPp Information available no suspended category — Potential service

IANOSP 4 Information available(non pended category — Actual service

IAFMPp Informatjgn ilak j category — Potential service

IAFMP 5 Infor g category — Actual service

3.3 Abbreviatigns
U @r
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4 Information model for WPS

4.1 General

Figure 2 provides an information category overview for the WPS.

Information categories

Mandatory Mandatory Mandatory Mandatory Optional — see IEC
TS 61400-26-1
level 1 level 2 level 3 level 4
FULL PERFORMANCE
w (IAOSFP)
2~ Derated
=2 PARTIAL PERFORMANCE erate
(IAOSPP) \eg\
Ic'an i_f./ ~~ Degraded
Z

READY STANREY w
(IAOSRS)
TECHNICAL\STAN D%
(< N

STS) \_

(IAO)

) Calm winds

Other
environmental

ouT N
SPEC IC

\E\E@E @ WB}DOWN
OUThF\m;bTRlc;AL
SPECTFICATION

OPERATIVE

OUT OF SERVICE
(IAOOS)

(IAOOSEL)
EDULEDWAWTENANCE
(IANOSM)
P NN RREC i\VE ACTION (IANOPCA) Retrofit

Upgrade

Other corrective
action
FORCED OUTAGE Response
(IANOFO) . .
5 o Diagnostic

INFORMATION AVAILABLE
(1A)

Logistic
Z Failure repair
\ SUSPENDED Scheduled
(IANOS) maintenance

Planned corrective
action

Forced outage

FORCE MAJEURE
(IAFM)

INFORMATION UNAVAILABLE
(1U)

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. Documents
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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.

Basic principles and assumptions for the WPS information model are

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

determine potential production.

4.2 Services

of services that may be assessed separately. T W i
parallel to obtain individug ilabili mrs C 2 ice. i
nature where it is not pos§ible.or/meaningful tq measpre the level of the service; this could be

some services actual, e ost proguction cannot be calculated and accumulated
hence only the Q@o S ifed and used to calculate time based availability
indicators.

¢es as illustrated in Figure 3 and may be applied for the
S level.
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WTGS WPS
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77 p ~

Active power
service

4 % s
77

4/

SRR, ;’W@‘Z«‘ff

J/%‘\f,{‘f‘@&’ S

/- 7
v 7T

SR, ;’Wf‘%’{f

B IS I
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Low frequercy
grid
compensation

>

4 % /
f:f;?i;fi;{i}}:’f’gfﬁgg

T
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CLI A %
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S S

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
) (IAOSFP)
(o]
g PARTIAL 2
I PERFORMANCE
o (IAOSPP)
>
o 3
»
z READY SRAN s
w (IAOGSRS
>
= 3 N 4
s & loosrs
= 3 SeA SR
- w =
m w 5
S © 3 L
< PN
> [vq
< w3
< (]
5 < < REQUESTED 6
= A SHUTPOWN
< 5 SRS)
o )
@) OUT OF ELECTRICAL 7
< SPECIFICATION
- (IAOOSEL)
~—~J
w w SCH LED MAINTENANCE 8
> ( (IANOSM)
'_
< NNN{;D CORRECTIVE ACTION (IANOPCA) 9
3; z FORCED OUTAGE 10
(IANOFO)
SUSPENDED 1
(IANOS)
FORCE MAJEURE 12
(IAFM)
x\ INFORMATION UNAVAILABLE 13
(V)

\/éigure 4 - Information category priority for WPS

4.4 Information 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. D
ocuments
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5 INFORMATION AVAILABLE (WPS)

5.1 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.
Qualification for INFORMATION AVAILABLE requires sufficient information to determine that
criteria for mandatory level 4 category are achieved.

Information to determine the mandatory information category can be/de
sources. Sources can be

from multiple

e the information category from the individual WTGSs,
e BOP,
e metering information,

e manual entries.

data transmission from every single VX
measurement system still gives adequs
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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
z (IAOSRS)
w
> TECHNICAL STANDBY 4
:t o (IAOOSTS)
W x < w OUT OF 5
o o ) ENVIRONM JAL
< & z o SPECIFI
b % o (IAOOSE
z L g E 6
—_ o = U
Z g
o = 5 IA o RS\\
= (@)
<
= /\\R@\\%le ’
1'e
8 /\ 1A
z

“\PLANNERQ cothcm/guAc?Kz(;N (IANOPCA) 9

10

OFO)

Q \us#ENDED 1
\ (IANOS)

CE M JEURE 12
l\/\ “\ IAFM)

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

NON-OPERATIVE
(IANO)

Entry point — The \P'S_op® statys data is available to the extent that a WPS category at
level 4 can be determi stored.

determine, log or store the level 4 category of the WPS.

Definition — The WP§’is in the category OPERATIVE when capable of performing the intended
functions, regardless of whether it is actually active and regardless of the capacity level that
can be provided.

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
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
@ FULL PERFORMANCE 1
2 (IAOSFP)
o PARTIAL 2
O PERFORMANCE
S (IAOSPP)
o
g - READY STANDBY 3
z
S z (IAOSRS)
= w
< > TECHNICAL STA 4
N
z = (IAOOSTS)
o 2 S S
= w = w OUT OF 5
g a o ENVIRON
= (@) N
x r - SPECIFI
Q w8 (IA0
%)
z o
- Lo REQ EST 6
© = T o
'_
o)
(@)
E EC RI 7
IFISATIO
() facbeat
N

Exit point —

5.3 IN SERVICE

5.3.1

Definition — The

e PARTIAL PERFOR
e READY STANDB

The WPS is

Genera

ANCE - as defined in 5.3.3,

Full document details: IEC TS 61400-26-3 2016

— as defined in 5.3.4.
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n be provided.
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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)
Ow u <
Eo E o~ \u: PARTIAL 2
< 2 < O PERFORMANCE
=3 < r < =
g < o = S (IAOSPP)
o > o 14
% < O 5,’ READY STANDBY 3

z (IAOSRS)

N

Figure 7 — IN SERVICE category
Entry point — The WPS starts performing the intended functions

Exit point — The WPS stops performing the intended functi

5.3.2 FULL PERFORMANCE

Definition — The WPS is operative and functionif

e AIlWTGSs
o All BOP equipmie

o All WTGS del

The FULL category is mandatory.

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
* FULL PERFORMANCE 1
z o (IAOSFP)
Sw u <
Ez = ~ PARTIAL 2
<< —~ = L
sS « < 2 O PERFORMANCE
xs < e = S (IAOSPP)
o< 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.

Full document details: IEC TS 61400-26-3 2016

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-ts-61400-26-3-2016
http://www.avadocuments.com/doc/iec-ts-61400-26-3-2016

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:

¢ Information is not available to ensure that the WPS is in FULL PERFORMANCE.
e Technical fault or safety related events (e.g. shut down of individual WTGSs).

¢ Shortage in capacity (BOP components).

e Grid 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 a M SERVICE and has no
predefined underlying mandatory information c 2 icte in Figure 9.
The PARTIAL PERFORMANCE categ%

Hformatiag categoties)

ato

Mandatory ndator h@tory Mandatory Mandatory
Level 1 N Level 2 ~ Level Level 4 Priority
FULL PERFORMANCE 1
< (IAOSFP)
> PARTIAL
. PERFORMANCE 2
< (IAOSPP)

READY STANDBY

IN SERVICE (IAO

N

(IAOSRS)

INFORMATION AVAILABLE

\)Figure 9 — PARTIAL PERFORMANCE category
Entry point — 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. Documents

Document Sharing Hub

Full document details: IEC TS 61400-26-3 2016


http://www.avadocuments.com/doc/iec-ts-61400-26-3-2016
http://www.avadocuments.com/doc/iec-ts-61400-26-3-2016

- 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 Mandatory
Level 1 Level 2 Level 3 Level 4 /\ Priority
™ FULL PERFO CE 1
z o IAOSFP
Z. w 0 ( A
[ = _ ~ PARTIAL
< 2 — E 5 w
S5 g é < ) PERF MANC
Xz = = S (IAO PP)
o> o @
z

Figure 10 — READY STAND

nd tgd a @-def' ed event.

pre-defined event or is now

Entry point — The Service is ready andable to &%

Exit point — The Service is no longer g
responding.

5.4 OUT OF SERVICE
5.4.1 General

Definition — Th
not IN SERVICE.

is obtained when the WPS is OPERATIVE but

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

The OUT OF SERVICE 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
(IAOOSTS)
Y
Q OUT OF
< w ENVIRONMENTAL 5
< w g SPECIFICATION
= > x ™ (IAOOSEN)
— = o) W o
z
5§ = g < o 9
= E ~ o f_:’: REQUESTED
< o - SHUTDOWN 6
= 2 IAOOSRS)
[e)
[e)
L
Z

OUT OF
SPEC ICA 10 7

Figure 11 — OUT OF SERVICE

Entry point — The WPS is OUT OF SERVICE due to
in the underlying information categories.

Exit point — All restrictive conditions in

5.4.2 TECHNICAL STANDBY

cooling down after a period of “out of environmental

has no predefined utiderlying 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)
& < ¥ < !
2 = 5 = Lo REQUESTED 6
< 3 N SHUTDOWN
5 8 (IAOOSRS)
8 OUT OF ELECTRICAL 7
Z SPECIFI N
(IAQ L) (\

%

andby tasks have

Entry point — The WPS determines or receives informatio
to be executed.

Exit point — The condition for being in TECHNICAL

5.4.3 OUT OF ENVIRONMENTAL S}

e Wind speed

e Ice build-up

The OUT OF EN

OF SERVICE
in Figure 13
The OU
) Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
w TECHNICAL STANDBY 4
7 (IAOOSTS)
S w ouT OF 5
<>( w = ENVIRONMENTAL
< Z [y SPECIFICATION
% ’<_E é 9( %) 8 (IAOOSEN)
2 = = L
= E - o f—f, 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 — One or more of the environmental conditions go out of design specification of
the WPS, prohibiting the WPS from functioning.

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

544 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.

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

o Safety related events.

e Inspections.

REQUESTED SHUTDOWN category is mandatory.

The REQUESTED SHUTDOWN category is an underlying
and has no predefined underlying mandatory informati

The REQUESTED SHUTDOWN category is mandat

I(for ti ncate orleé\ \) )\/

Mandatory Mandatory > tory \_/Mandatory Mandatory
Level 1 Level 2 Lev Level 4 Priority

TECHNICAL STANDBY 4
(IAOOSTS)
OUT OF 5

ENVIRONMENTAL
SPECIFICATION
(IAOOSEN)

REQUESTED 6
SHUTDOWN
(IAOOSRS)

OUT OF ELECTRICAL 7
SPECIFICATION
(IAOOSEL)

\ \@e 14 —- REQUESTED SHUTDOWN category

Entry point — The WPS is ordered to shut down by an external request.

i

OUT OF S

(IAOOS)

%

INFORMATION AVAILABLE
(1A)

?/\ )

Exit point — 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,

e Phase imbalance, Documents
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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

OF ELECTRICAL
SPECI ATIO

\P€ IF@&TI category

Entry point — One or more of the electrical para e WPS go out of the operational
and/or design specifications, prohibiting nctioning.

INFORMATION AVAILABLE
(1A)
OPERATIVE
(IAO)

OUT OF SERVICE
(IAOOS)
>
E

Figure 15 - OUT OF ELECTRI

design specifications.

5.5 NON-OPE%TI
5.5.1 General

Definition — The ategory covers all situations when a WPS is not capable
of performing i

e SCHEDULED TENANCE - as defined in 5.5.2.

e PLANNED CORRECTIVE ACTION — as defined in 5.5.3.
e FORCED OUTAGE — as defined in 5.5.4.

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
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§ N PLANNED CORRECTIVE ACTION (IANOPCA) 9
< ¢ o
Z A g g FORCED OUTAGE 10
5 < 2 (IANOFO)
K 2 SUSPENDED 1
=
@ (IANOS) RN
< FORCE MAJEURE 12
(IAFM) AN Q
Figure 16 — NON-OPERATIVE cate \/
Entry point — The wind power plant is not operating or it/st ue to one of the
restricting conditions described in the underlying informatio
Exit point — All restricting conditions in all underlying
5.5.2 SCHEDULED MAINTENAN
Definition — The category SCHEDULED iIs entered during scheduled
maintenance of elements of the WPS (e.g. BOP iting the entire WPS from performing
the intended functions.
The SCHEDULED M is¥an underlying category of the NON-
OPERATIVE and has no andatory information categories as depicted
in Figure 17.
The SCHEDULED I tegary is mandatory.

N\
\ \ \/ﬁﬁormation categories
Mandato x ndatory Mandatory Mandatory Mandatory
Leye’l\l\ R Leyel 2 Level 3 Level 4 Priority
N \) SCHEDULED MAINTENANCE 8
w
2 W (IANOSM)
é ':; - PLANNED CORRECTIVE ACTION (IANOPCA) 9
< xr O
> w
< % < FORCED OUTAGE 10
zZ < S = (IANOFO)
£ g SUSPENDED 11
=
x (IANOS)
< 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. Documents
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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
failure_and early enough to be planned and completed before resulting in a possible forced
outage.

The PLANNED CORRECTIVE ACTION category is an underlyin
OPERATIVE category and has no predefined underlying mandatory i
depicted in Figure 18.

The PLANNED CORRECTIVE ACTION category is manda@\

Information categty@\ N\ \

Mandatory Mandatory Mandatory U? Mandato Mandatory
Level 1 Level 2 Leve vel 4 Priority
1§ A
CHERQULE MAME NCE 8
Y w IANO
Q =
'_
- < —~ 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

ning is stopped or prohibited with the intention of performing

Exit point — ThesWP
corrective actions ar

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

5.5.4 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
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Figure 19 — FORCED OUTAGE cate

Entry point — The WPS operation is disabled because faults)\ or failures or an
alarm.

Exit point — The WPS exits this category when cause

5.5.5 SUSPENDED

interrupted or cannot be initiated dueg to

iti S

e Access Iimit g g S PNgh\yaves, ice, snow, storm,

e Severe weather ¢

underlying mandatory\nformation category as depicted in Figure 20.

The SUSPENDED 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

wu w
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Figure 20 —- SUSPENDED categor \/

Entry 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 conditions

suspending the work have been cleared.

5.6 FORCE MAJEURE

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

JEURE b®ove
trol he Ppa

all situations where an extraordinary
involved, prevents the parties from

FORCE MAJEURE is a

from their liability~or ‘Qbligatig
control of the p .
xcuse negligence or other malfeasance of a party, as

where non-pe 3 d_by the usual and natural consequences of external forces

ets which essentially frees concerned parties
raordinary event or circumstance beyond the

or where the intervening tances are specifically contemplated.
The FO JEURE information category is underlying the INFORMATION AVAILABLE
informatio levvel 2 and has no underlying mandatory information categories as

depicted in Figuce 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
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> w =z FORCED OUTAGE
< g < 10
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E g SUSPENDED
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Entry point —

Exit point — this category is terminated by manual i e
has been cleared according to contract text.

6 INFORMATION UNAVAILABLE

The INFORMATION
overlying informah
mandatory inforn

The INFORMATI

Figure 21 —- FORCE MAJEURE cate

This category is entered by manual interve
is detected according to contract text.
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rce majeure situation
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