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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINES -

Part 26-1: Time-based availability for wind turbine generating systems

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprlising

all national electrotechnical committees (IEC National Committees). The object /6f 1k is te  ‘promote
ifternational co-operation on all questions concerning standardization in the electrical and elegtranic-fields. To
this end and in addition to other activities, IEC publishes International Standard echnical\§pecificatjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hexe eferred Mo as [“IEC
ublication(s)”). Their preparation is entrusted to technical committees; any | qtio i intergsted
the subject dealt with may participate in this preparatory work. tal /and [non-
governmental organizations liaising with the IEC also participate in this araton. korates clpsely
ith the International Organization for Standardization (ISO) in accorda ith [copditiogs determined by
agreement between the two organizations
2) The formal decisions or agreements of IEC on technical matters e ¢ posgible, an internatjonal
cpnsensus of opinion on the relevant subjects since each ica [ épresentation from all
interested IEC National Committees
3) IEC Publications have the form of recommendations fornt Mig and aré accepted by IEC Natjonal
ommittees in that sense. While all reasonable effortg are v hat the technical content of IEC
ublications is accurate, IEC cannot be Which they are used or forl any
isinterpretation by any end user.
4) order to promote international uniformity i ¢ i undertake to apply IEC Publications
tlansparently to the maximum extent posgible |n th' i and regional publications. Any divergence
tween any IEC Publication and the corre ar regional publication shall be clearly indicated in
the latter
5) IEC itself does not provide i Nndependent certification bodies provide confofmity
assessment services ang, in ¥ to IEC Jmarks of conformity. IEC is not responsible fof any
services carried out by independent certification vod
6) All users should
7) No liability shall i ire emnfployees, servants or agents including individual expertd and
embers of its technjcal Ay C Mational Committees for any personal injury, property damage or
her damage of an ’ vhether direct or indirect, or for costs (including legal fees)| and
penses arising oul\ of _thespublication, /use of, or reliance upon, this IEC Publication or any other| IEC
ublications
8) Attention is{drawno\the\normativeyreferences cited in this publication. Use of the referenced publicatiops is
indispensabl i
9) Attention_is dra e possibility that some of the elements of this IEC Publication may be the subjgct of
ptent rigk held responsible for identifying any or all such patent rights
The| main_task EC technical committees is to prepare International Standards| In

exceptiomalcircumstances, a technical committee may propose the publication of a techni
spetification when

despite repeated efforts, or

cal

he required support cannot be obfained for the publicalion of an Tnternafional Standard,

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 61400-26-1, which is a technical specification, has been prepared by IEC techni
committee 88: Wind turbines.

cal
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The

text of this technical specification is based on the following documents:

Enquiry draft Report on voting
88/387/DTS 88/415/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 tuyb can(be*fdund
on the IEC website.

The| committee has decided that the contents of this publication € vanged (ntil
the |stability date indicated on the IEC web site under "http; store.| invthe data
relafed to the specific publication. At this date, the publication w

* {ransformed into an International standard,

* feconfirmed,

* Wwithdrawn,

* replaced by a revised edition, or

+ amended.

A bilingual edition of this document ma ater date.

IMPORTANT - The ‘c e over page of this publication indicates
thaf it contai i onsidered to be useful for the corrpct
understanding uld therefore print this document usinj a
colqur printer.
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INTRODUCTION

The intention of this technical specification is to define a common basis for exchange of
information on performance indicators between owners, utilities, lenders, operators,
manufacturers, consultants, regulatory bodies, certification bodies, insurance companies and
other stakeholders in the wind power generation business. 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 allocation of time for reporting availability and
reliability indicators.

The|technical specification defines generic terms of wind turbine systems and environmgntal
constraints in describing system and component availability, lifetime expeetancy, repairs’|and

critgria for determining overhaul intervals. The specification defines terni and-generic
terms for reporting wind power based generating unit availability meagure A\genergting
unit|includes all equipment up to the termination point defined in tha distriutign cede (grid
code) agreed between the generation party and the distributign s iSSi party.
Avajlability measurements are concerned with fractions of timg b blenof provigling
serVice, taking environmental aspects into account. Environm il e wind [and

other weather conditions, as well as grid and substation\cenditi . Yhe specificgtion
furthermore defines terminology and terms for reporiing indj
power production or capacity. Mandatory information cate
spegification are written in capital letters; optional ir
tech

orjes” defined in the technical
i ategories defined in|the

The atin S ical specification into two parts:

sased availability of a wind turbine

] aCif LM ion based availability of a wind turbine
generating syst

9,
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WIND TURBINES -

Part 26-1: Time-based availability for wind turbine generating systems

= a a2 - ~idTa Via¥Tala =Ta S can
be @ssigned for a wind turbine generating system (WTGS) ering inter rnal
conglitions based on fraction of time and specifying the following:

e generic information categories of a WTGS considering availability<and ¢tF S nce

e |nformative annexes including:
+ examples of optional information categories,
+ examples of algorithms for reporting avail

+ examples of application scenari
2 |Normative references

The|following documents, jr i vely referenced in this documentfand
are [indispensable for its qpplisat a erences, only the edition cited applies.|For
undpted references, ' referenced document (including |any
amgndments) applies.

IEC 60050-415:! f rotechnical Vocabulary — Part 415: Wind turpine
genprator systems A ' A RitR:/AMvww.electropedia.org/

IEC|61400-1,

3 |[Terf

For|the purpase
apply, as well’as the

e present document, the following terms, definitions and abbreviat|ons
elevant terms and definitions contained in IEC 60050-415.

3.1 Terms and definitions

311

availability

fraction of a given operating period in which a WTGS is performing its intended services
within the design specification

3.1.2
design specifications
collection of precise and explicit information about requirements for a product design

It provides in-depth details about the functional and non-functional design requirements
including assumptions, constraints, performance, dimensions, weights, reliability and
standards. For example, specifications and design considerations given in IEC 61400-1 define
the process for producing design specifications for WTGS.
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external conditions
conditions outside of the WTGS that affect the operation of the WTGS, for example (i) out of
environmental specification and (ii) out of electrical specification

3.1.4

permanent storage
type of computer storage that keeps the data or its contents regardless of whether the power
is turned off or if the storage device is moved to another computer

The most commonly used permanent storage is the computer hard disk drive.

3.1%
reliability

probability that a component part, equipment, or system will satisfactg ded
fungtion under given circumstances for a specified period of time

3.1.p

repair

actiyity whereby components of a system are restored to 3 R ing condition following

an ynpredicted or unforeseen failure

3.1.7

retrpfit
incgrporation of new technology or ne
change to an already supplied item

3.1.B

total time
the otal calendar time of the p

om an approved enginegring

3.2 Abbreviations

IA Ir@

IAO Info

IAOG

IAOGFP

IAOGPP atior\available operative generating with partial performance categor

IAONG

IAONGTS farmation available operative non generating technical standby category

IAONGEN Information available operative non generating out of environmgntal
specification category

IAONGENC Information—available operative non generating—out of environmental

specification optional category calm winds

IAONGENO Information available operative non generating out of environmental

specification optional category other environmental

IAONGEL Information available operative non generating out of electrical specification
category

IAONGRS Information available operative non generating requested shutdown category

IAN Information available non operative category

IANSM Information available non operative scheduled maintenance category

IANPCA Information available non operative planned corrective action category

IANFO Information available non operative forced outage category

IANS Information available non operative suspended category
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IAFM Information available force majeure category

10] Information unavailable category

SCADA Supervisory control and data acquisition

WTGS Wind turbine generating system

TT Total time

4 Information model

4.1 __General

The|information model is comprised of different information categories. Al catendar time ghall
be distributed into these information categories.

Each information category has an associated entry point and e&Xit \point goint
des¢ribes the criteria that have to be fulfilled to allocate ti tion
catggory. The exit point describes the criteria to be fulfilled to & cific
information category.

The|information model is split into five levels and the bvel
one| to level five i.e. all attributes of overlaying |nf by
underlying information categories. The time vest
marjdatory level. Overlaying informatit hted
infofmation categories on the underlyi d in
4.2

In chse entry conditions are fulfllled caneu < or more information categories, {ime
shall be assigned into the th “the highest priority only. Informdtion
catggory priorities are des iny

4.2 | Information cat

Information cate > ccdmulation of time periods with specified attriblites
defined for a WTG e ose.of exehange of information on availability

Figy ation categories defined in this technical specificafion.
The| i four mandatory categories. The model also allows| for
add|ti ation categories to provide the user with more detailed ¢ata.
Compliance chnical specification requires designation of time periods into|the
mar nationycategories defined in level 1 to level 4, as shown in Figure 1

The| optional information categories defined in level 5 are not required to be compliant with
this specification; they are included to aIIow users to customize reporting details to meet heir
speci

information categorles or levels added by the individual users. The optional information
categories shown in Figure 1 are for illustrative purposes only and are described in Annex A.
All optional information categories shall be located on level 5 or higher in order to be
compliant with this technical specification.

Abbreviations for the various information categories are indicated in brackets with bold letters.

The

4.3

abbreviations are defined in Clause 3.

Limitations

It is not in the scope of this technical specification to determine the method of information
acquisition.
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Information categories

Mandatory Mandatory Mandatory Mandatory Optional -
Level 1 Level 2 Level 3 Level 4 description
see Annex A
Level 5
FULL
o PERFORMANCE
z (IAOGFP)
<
w < PARTIAL Derated
g~ PERFORMANCE
©)

(IAOGPP)
\ D%d
A NN

TECHNICAL

STANDBY

(|AONGT<§\
N

w
=
=~
Eé 9( \Salm winds
w
o S
© 5 R Other
0 environmental
wZ
Z 0O
Q
z

b
ECTRICAL
SPECIFICATION

(IAONGEL)

INFORMATION AVAILABLE
(1A)
2

SCHEDULED MAINTENANCE
Q (IANOSM)
LANNED CORRECTIVE ACTION Retrofit
> (IANOPCA) Upgrade
Other
corrective
\ action
=
-

x < FORCED OUTAGE Response
w 'z (IANOFO) Diagnostic
o<
o= Logistic
z
% Failure repair

SUSPENDED Scheduled
(IANOS) maintenance
Planned
corrective
action

Forced outage

FORCE MAJEURE
(IAFM)

INFORMATION UNAVAILABLE
(v)

Figure 1 — Information category overview

The information categories are described in further details in Clause 5, Clause 6 and Annex A.
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4.4

Information category priority

- 11 -

Time present in the information categories shall be exclusive and continuous. In case the
conditions for allocating a time period to more than one information category are fulfilled at
the same time, the information category priorities determine which category takes precedence
for the allocation of the time period being considered. Assignment of priorities to the

information categories provides a uniform and transparent method for designation of time.

The order of priorities as specified in Figure 2 is mandatory for compliance with this model.
The priorities are ranked from one to twelve with one as the lowest and twelve as the highest
priority. Priorities for optional information categories can be introduced for specific purposes.

In d
info

‘mation category.

uch cases, the mandatory priorities can be extended with a priority for the opti

Information categories

Mandatory
Level 1

Mandatory
Level 2

Mandatory
Level 3

MATION AVAILABLE

%

L)

ECHNICAL
TANDBY
(IAONGTS)

OUT OF
ENVIRONMENTAL
SPECIFICATION
(IAONGEN)

REQUESTED
SHUTDOWN
(IAONGRS)

OUT OF
ELECTRICAL
SPECIFICATION
(IAONGEL)

SCHEDULED MAINTENANCE
(IANOSM)

PLANNED CORRECTIVE ACTION

bnal

(IANOPCA)

FORCED OUTAGE
(IANOFO)

NON-OPERATIVE
(IANO))

SUSPENDED
(IANOS)

10

FORCE MAJEURE
(IAFM)

11

INFORMATION UNAVAILABLE

(lv)

12

Figure 2 — Information category priority
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5 INFORMATION AVAILABLE

Definition — The category INFORMATION AVAILABLE covers all time periods during which
information on the WTGS and external conditions is retrieved, logged and stored manually or
automatically.

It is recognised that there may be circumstances where information is partially available.
Qualification for INFORMATION AVAILABLE category requires enough information to confirm
if the exit and entry points for all mandatory categories are met.

Thid category covers all mandatory information categories as depicted in Figure 3.

Information categories /\Q

Mandatory Mandatory Mandatory Ma to an Gy/
Level 1 Level 2 Level 3 evel riori

ERATING

G
/%AOG)

TECHNICAL 3
>TANDBY

(IAONGTS)

OUT OF 4

L)

w ENVIRONMENTAL
m o SPECIFICATION
S (IAONGEN)
<
>
< REQUESTED 5
8 SHUTDOWN
= (IAONGRS)
<€
s
OUT OF 6
ELECTRICAL
SPECIFICATION
(IAONGEL)
SCHEDULED MAINTENANCE 7
g (IANOSM)
e PLANNED CORRECTIVE ACTION 8
T (TANOPTA)
o
o< FORCED OUTAGE 9
%' (IANOFO)
z SUSPENDED 10
(IANOS)
FORCE MAJEURE 1

(IAFM)
Figure 3 — INFORMATION AVAILABLE category

Entry point — The WTGS operating status data is available and can be logged and stored.

Exit point — The WTGS operating status data is not available and/or cannot be logged or
stored.
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5.1 OPERATIVE

Definition — The WTGS is in the category OPERATIVE when capable of performing generation
function, regardless of whether it is actually generating 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 4.

e GENERATING —-a

1
o Al

The| OPERATIVE category is mandatory.

Information categories <\ \

Mandatory Mandatory Mandatory M datory Mand ory

Level 1 Level 2 Level 3 e el 4\\ Priority

FUL 1
© ERF MA
z FP

o
e}
2 ARTIA 2
F MANCE
(IAOGPP)
L
7 Q TECHNICAL 3
< STANDBY
§' (IAONGTS)
N 5 Q
o< o OUT OF 4
= Q Kz_\/é ENVIRONMENTAL
S o SPECIFICATION
o < ~ (IAONGEN)
Ie) (O]
L w2
zZ Z 0
= W< REQUESTED 5
3 SHUTDOWN
o) (IAONGRS)
Z
> OUT OF 6
ELECTRICAL
SPECIFICATION
(IAONGEL)

Figure 4 — OPERATIVE category

Entry point — The WTGS is able to perform the generation function, regardless of whether it is
actually generating and regardless of the capacity level that can be provided. For example
internal faults or alarms are resolved, maintenance is completed and other events such as
force majeure are cleared.

Exit point — One or more turbine-internal faults, alarms or other constraints occur, preventing
the turbine from providing its intended service.

5.1.1 GENERATING

Definition — The WTGS is converting wind energy into electrical energy and/or providing
reactive compensation.
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The GENERATING category is an underlying category of the OPERATIVE category and has

two underlying mandatory information categories as listed below and depicted in Figure 5.

e FULL PERFORMANCE - as defined in 5.1.1.1;
e PARTIAL PERFORMANCE - as defined in 5.1.1.2.

The GENERATING information category is mandatory.

Information categories

Mandatory Mandatory Mandatory Mandatory andatory

Level 1 Level 2 Level 3 Level 4 /\( iority

N
L) FULL

8w w Z PERFORMANCE
= = =~ (IAOGF
< 2 — l<—( ) <O
=J2 x< 2

< w = w = 2
8 > o Z
z< © w

Figure 5 ENE at 0 ry

Enty point — The WTGS starts generating,

Exit

5.1..

Def
techni

The
pred

The

N

Information categories

p

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority

FULL 1

S w w 9 PERFORMANCE

Eaz = =~ (IAOGFP)

<<z 2o <9

sS3< x < x O

X~ w< w

(OIS o z< PARTIAL 2

'E < (e} g PERFORMANCE

= (IAOGPP)

Figure 6 — FULL PERFORMANCE category

Entry point — The WTGS starts generating with full performance.

Exit point —

The WTGS stops generating with full performance.

no
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5.1.1.2 PARTIAL PERFORMANCE

Definition — This category is obtained when the WTGS is operative and generating with
technical restrictions or other limitations which affect generation.

The PARTIAL PERFORMANCE category is an underlying category of GENERATING and has
no predefined underlying mandatory information categories as depicted in Figure 7.

The PARTIAL PERFORMANCE category is mandatory. This includes, but is not limited to,

curtailment.
Information categories /\C Q\
Mandatory Mandatory Mandatory Mandato Mandat
Level 1 Level 2 Level 3 eve Priohity
F N > 1
z 10} MANC
ou Y z %AO FP
o =~ SRy
< 7~ = o
S3g <3 %0
ER I Y ARyl 2
LZI- < o) o P ANCE
] N =

Enti
con
pow

Exit
con

5.1.

Def
not generating/be

Thel NONsGENERATING category is an underlying category of OPERATIVE and has
predefined underlying mandatory information categories as listed below and depicte

Figure 7 — PAR IAI@

O\@CE category

e one of the underlying information categories is active.

rnal
tive

rnal
wer

but

four
d in

Figure=8:

e TECHNICAL STANDBY - as defined in 5.1.2.1;
e OUT OF ENVIRONMENTAL SPECIFICATION — as defined in 5.1.2.2;

e REQUESTED SHUTDOWN - as defined in 5.1.2.3;
e OUT OF ELECTRICAL SPECIFICATION — as defined in 5.1.2.4.

The NON-GENERATING category is mandatory.
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Ently point — The WTGS is not gé¢

circ

Exit

5.1.

Def
acti

Thig may in

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
TECHNICAL 3
STANDBY
(IAONGTS)
4
@ o OUT OF 4
< = ENVIRONMENTAL
s w :: SPECIFICATIO
> —_
Z > _ =6 (IAONGEN)/\ &
o= r < 20
= w = w < REQUESTED
< o o~ SHUTROW
= > (IAQNGRS)
o (@)
z Z P
Figure 8 —

imstances described in the underlyy
point — All circumstance

R.1 TECI@
nition — The cdte

ely performing

cable unwinding / dntwisting;

neating. up or cooling down after a period of “out of environmental specification’

the

S is

on

emperature;

de-icing after a period of "out of environmental specification” on ice build-up;
ramp-up time — from a command to completion of command;

dry out time after WTGS stop/pause with high humidity.

The TECHNICAL STANDBY category is an underlying category of the NON-GENERATING
and has no predefined underlying mandatory information categories as depicted in Figure 9.
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The TECHNICAL STANDBY category is mandatory.

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
TECHNICAL 3
STANDBY
(IAONGTS)
L /1
-
2 o OUT OF
— b4 ENVIRONMENTRAL
<>E L [ SPECIFICA O
z ; 5 < g (IAONGEN
= 1]
52 %< )
= W= o) REQU TED \5)
< 7
S 3 s u o N >
=
o (@)
o pd
[T
b
z \> 6
CT AL
FIC ION
(I

B egory
Entr mand that technical standby tasks
have r more technical standby tasks.
Exit|point — S led 2 ive technical standby tasks.
5.1 PECIFICATION
Definiti Yoy 'WVIRONMENTAL SPECIFICATION is obtained when| the
WTEG S rg as the conditions of the natural environment are outgide
the

Natliral ‘eqvironruental conditions could include ambient temperature, wind speed, humidity,

Thel OUT.OF ENVIRONMENTAL SPECIFICATION category is an underlying category of| the
NON-GENERATING and has no predefined underlying mandatory information categorie$ as
dep|cted in Figure 10.

The OUT OF ENVIRONMENTAL SPECIFICATION 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 3
(IAONGTS)

Ll

= QUT OF 4

S 2 ENVIRONMENTAL

< g e SPECIFICATION

< _ =~ o (IAONGEN)

o= r< 5 2

7 o o REQUESTED

s o Z SHUTDOWN

g S (IAONG

[T

Z

6

(IA G

IC TIOYcategory

Enty int — t ond|t| ns change to be outside|the
WTEG \

Exit| poi i conditi {nge to be within the WTGS depign
spegifi

5.1.R.3

Definition — The ey DOWN is obtained when the WTGS is opergtive
but hot generati g it\nas b bcal
or ré¢mote.

This

e {raining;

. isits~/*demonstrations;

e bird/ bat protection;

e sector management;
e thunderstorms;

e full curtailment;

e nuisance — noise;

e operator requested upgrades or improvements.

REQUESTED SHUTDOWN category is mandatory.

The REQUESTED SHUTDOWN category is an underlying category of the NON-GENERATING
and has no predefined underlying mandatory information categories as depicted in Figure 11.

The REQUESTED SHUTDOWN category is mandatory.
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Enti

Exit

5.1.2.4 OUT OF E

Def

WTGEGS is operat

outg

This

The
GEN
dep

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority

TECHNICAL 3

STANDBY

(IAONGTS)
L
o OUT OF L}
< O] ENVIRONMENTAL
Z w = SPECIFICATION

'_
> > <~ (IAONGEN)
< =~ o
52 <2 b2 S
Q= W= W < REQUES
< o Q=
z
% 5
o z
L
Z
7\ (

nition — The
ide design specj

may include,\

oltage;
reque

bhase imbaila

OUT<OF ELECTRICAL SPECIFICATION category is an underlying category of the N
NERATING and has no predefined underlying mandatory information categories

the
are

ON-
as

cted in Figure 12.

The

OUT OF ELECTRICAL SPECIFICATION category is mandatory.
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Information categories

Entr

outg

Exit
spe

5.2

Def
cap

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
TECHNICAL 3
STANDBY
(IAONGTS)
w
=z OUT OF Z
< o ENVIRONMENTAL
<=):' Z SPECIFICATION
< g e (IAONGEN)
< ==~ [ ] N
< o wZ
&< =< Zz0
o= e o< REQUESTE
':( o o= SHUTDOWN
s o z (IAON
14 o
o z
[T
Z
N\ (

PLANNED CORR

CTIVE ACTION - as defined in 5.2.2;
FQRGED OUTAGE - as defined in 5.2.3;

be

5ign

not

BLE
d in

SUSPENDED—=asdefimedim 524~

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 7
w 1T} (IANOSM)
. >
< =
| < PLANNED CORRECTIVE ACTION 8
<L z : (IAMan‘A)
= w=
zZ oS FORCED OUTAGE 9
o= : (IANOFO) /\(
= =z
g (@]
= Z SUSPENDED 0
) (IANOS)
z
- FORCE MAJEURE

(IAFM)

Figure 13 — NON-OPERATIVE

Ently point — Maintenance or repair work is requir rms

occlir, prohibiting the WTGS from performing the g

Exit are

521

Definition — The catego C iled
maiptenance actions acsording ‘

Conditions iden 4 icé of scheduled maintenance shall be prioritjsed
and|categorised asCorth :

The ) category is an underlying category of the NPON-
OPH asS N efined underlying mandatory information categories as depi¢ted
in F

The ) ANCE 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 7

g w (IANOSM)

>
; = PLANNED CORRECTIVE ACTION 8
<C <~ UANOPRCA)
> |ne - \ 7
X wz

— o<
Z< o= FORCED OUTAGE 9
o= = (IANOFO) /\(
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< z
= SUSPENDED 0
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Figure 14 — SCHEDULED MAINTEN

R

nition — The category /E ACTION is obtained during act
ired to retain, restpre, oxKimprqve ing function of a WTGS when these act
nhot part of normal ] '

NNED CORQ =V, ay include retrofits and upgrades, or required correq
bns identified Qugl sas€d maintenance, inspections, investigations etc.,
tended to acco actions where the need is identified prior to any ad
re and ea planned and completed before resulting in a possible fo
ge.

PLA IVE ACTION category is an underlying category of the N
RATIV and has no predefined underlying mandatory information categorie
cted in Figured

PLANNED CORRECTIVE ACTION category is mandatory.

n of

the

ons
ons

tive
and
tual
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ON-
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FORCE

orming planned corrective actions.

¢ FORCED OUTAG

Figure 15 — PLANNED CORRECTIVE

Information categories
Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority

SCHEDULED MAINTENANCE 7
L (IANOSM)
= i}
2 >
= T PLANNED CORRECTIVE ACTION 8
<>r m O (TRANOPCRA]
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Z< o= FORCED OUTAGE 9
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= SUSPENDED 10
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z
- FORCE MAJEURE 1
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Information categories
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FORCE MAJEURE

(IAFM)

Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority

SCHEDULED MAINTENANCE 7

L (IANOSM)

= w

2 >

_ E PLANNED CORRECTIVE ACTION 8

< o) (IANOPCA)

z Wz

z < o= FORCED OUTAGE 9

- % (IANOFO)

< z
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o (IANOS)
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Figure 16 — FORCED OUTAGE category
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Entry point — The WTGS is disabled from generating because of damage, faults, or failures or
an alarm.

Exit point — The WTGS exits this category when causes for outage are cleared.

5.2.4 SUSPENDED

Definition — The category SUSPENDED covers all situations when activities in SCHEDULED
MAINTENANCE, PLANNED CORRECTIVE ACTION and FORCED OUTAGE have to be
interrupted or cannot be initiated due to conditions which compromise personal safety or

equ pmnnf |nfngr|hjl

The|SUSPENDED category includes, but is not limited to:

e access limitations because of e.g. high waves, ice, snow, storm;

e s$evere weather conditions, like lightning, tornados, hail;
e reduction of risks initiated by the activities like bush fire;
e public authorities’ orders for suspension of the work be afety;

e site working conditions are not met.

Thel| SUSPENDED category is an underlying ca RATIVE and has no

underlying mandatory information categaries as.depj

The|SUSPENDED category is mandatory,

<\ ﬂﬂj\x{}t@at\}m\és
Mandatory Mandatory Mandatory
Level 1 evel 3 Level 4 Priority
\> SCHEDULED MAINTENANCE 7
w (IANOSM)
—
<
:| PLANNED CORRECTIVE ACTION 8
<>E (IANOPCA)
<
FORCED OUTAGE 9
o (IANOFO)
S
x SUSPENDED 10
Q (IANOS)
Z
" FORCE MAJEURE 11
(IAFM)

Figure 17 — SUSPENDED category

Entry point — This category is entered by manual intervention when work is suspended
according to conditions defined.

Exit point — This category is terminated by manual intervention when the conditions
suspending the work have been cleared.

5.3 FORCE MAJEURE

Definition — The category FORCE MAJEURE covers all situations where an extraordinary
event or circumstance beyond the control of the parties involved prevents the parties from
fulfilling their obligations.
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FORCE MAJEURE is a common clause in contracts which essentially frees concerned parties
from their liability or obligation when an extraordinary event or circumstance beyond the
control of the parties occurs.

FORCE MAJEURE is not intended to excuse negligence or other malfeasance of a party, as
where non-performance is caused by the usual and natural consequences of external forces
or where the intervening circumstances are specifically contemplated.

The FORCE MAJEURE information category is underlying the INFORMATION AVAILABLE
information category on level 2 and has no underlying mandatory information categories as
depjeted-Hrtgure—48-

The|FORCE MAJEURE category is mandatory.

/\ N

Information categories

Mandatory Mandatory Mandatory at ry MMry
Level 1 Level 2 Level 3 \ Priority
SCHEDU<&?NT AN 7
1A

L

o =

S E L RREGNVE AGTION 8
< <5 240 CA)

2 W=z

22 o< FSRCED, OUTAGE 9
o2 2 ANOEO

= S (O :

= SUSPENDED 10
S (IANOS)

Z

= ORGE MAJEURE 11

IAFM)
CE MAJEURE category

Entqy point — S is'entered by manual intervention when a force majeure situgtion
is detected a

Exit|poi s category\s terminated by manual intervention when a force majeure situdtion
has|been i

6 |[INFORMATION UNAVAILABLE

Definitien — The category INFORMATION UNAVAILABLE covers all time periods when|the
category INFORMATION AVAILABLE is not applicable.

The INFORMATION UNAVAILABLE information category is on level 1 and as such has no
overlying information category. In addition, this information category has no underlying
mandatory information categories as depicted in Figure 19.

The INFORMATION UNAVAILABLE category is mandatory.
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Information categories

(]

Mandatory Mandatory Mandatory Mandatory Mandatory
Level 1 Level 2 Level 3 Level 4 Priority
FULL 1
© PERFORMANCE
E - (IAOGFP)
Fo
xQ
== PARTIAC Z
w PERFORMANCE
o (IAOGPP) (
N
TECHNICAL 3
STANDBY
w (IAONGTS)
= /\
.
o
=< “\ e
w w= © ENTAL
— o =
Q o = {!
5 0 | (ol
< W=
> Zz 0
< e EQUESTED 5
% < T SH (0]
= o) (1A
<§( z
x OUTGF 6
e ELECTRICAL
z >PECIFICATION
(IAONGEL)
AN
CHEDJJLED MAINTENANCE 7
(IANOSM)
\Q%NED CORRECTIVE ACTION 8
(IANOPCA)
\/ FORCED OUTAGE 9
(IANOFO)
SUSPENDED 10
(IANOS)
FORCE MAJEURE 11
\ (IAFM)
N\
\mFORMATION UNAVAILABLE 12

Entiypoint

Figure 19 — INFORMATION UNAVAILABLE category

a-data
Rg—Gata

or unable to 1o

permanent local storage or communicate data to other storage.

to

Exit point — A WTGS becomes able to detect WTGS operating data and to log to permanent
local storage or communicate data to other storage.
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Annex A
(informative)

Optional information categories — examples

A.1 General

This annex describes examples of optional information categories proposed to be applied

wheln more detailed information is required in order to address specific information needs
ovefview of some possible information categories is depicted in Figure A.1.

If further detail is required, more optional information categories ca
catggories to the mandatory level 4 and/or to the proposed levek’s
information categories shall be located on level 5 or higher in o
technical specification. Priority of optional categories must b€
example in Figure A.1. Priorities of optional categories only,

catggory.

An

ying

ipnal

this
the
tion
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Information categories

Mandatory | Mandatory Mandatory Mandatory Mandatory Optional Optional
Level 1 Level 2 Level 3 Level 4 priority Level 5 priority
z FULL PERFORMANCE 1
o (IAOGFP)
xe)
w f_i PARTIAL PERFORMANCE 2 Derated 2.1
E " (IAOGPP)
[©) Degraded 2.
TECHNICAL STANDBY 3
(IAONGTS)
Ll>J OUT OF ENVIRONMENTAL 4 Im wind 4.1
= o) o SPECIFICATION
& z (IAONGEN) IAONSEN
4= 2
o ) be 4.2
w3 ) \€nvironmental
b
Q= \/\o NO
%
z REQUESTED SHUTD \/
(IAONGRS) X
Ue

SCHEDULED/MAI NTENA C 7
(IANOSM) ™

INFORMATION AVAILABLE
Uay)

TIO 8 Retrofit 8.1
8.2
Upgrade
Othe_r 8.3
corrective
w Q action
=
I R 9.1
o) ORCED OUTAGE 9 esponse .
w2z ANOFO) Diagnostic 9.2
= Logistic 9.3
< N Failure repair 9.4
X\) SUSPENDED 10 Scheduled 10.
(IANOS) maintenance
Planned 10.2
corrective
action 10.3
Forced
oufage
FORCE MAJEURE 1
(IAFM)
INFORMATION UNAVAILABLE 12

(lu)

Figure A.1 — Information category overview — mandatory and optional
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A.2

PARTIAL PERFORMANCE - optional categories

The optional information categories are introduced to further detail the mandatory information
category PARTIAL PERFORMANCE as listed below and depicted in Figure A.2.

e Derated — as defined in A.2.1;
e Degraded — as defined in A.2.2.

Marndatory | Mandatory Mandatory Mandatory Mandatory ptiona Optional
Lgvel 1 Level 2 Level 3 Level 4 priority evel 5 priorify
w FULL PERFORMANCE 1
> —_ (IAOGFP)
< O
:| (@)
< w < <\
< =~ 10} WV
zl< 'E(‘:g z PARTIAL 2 \ Derat 21
o= 5= : PERFORMANCE
< 3 o (IAOGPP)
= >
g W \D/egraded 2.2
e )
: 0
or ARWERFORMANCE
In fgllowing subclauses are the option inf%io category further specified.
A.211 Derated
Definition — The ime
peripds when a@; i rnal
commands or extetriat

Extd
stab
turb

The
pred

The|Derated category is optional.

grid
ust,

no
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Information categories

Mandatory
Level 4

Mandatory
Level 3

Mandatory
Level 1

Mandatory
Level 2

Mandatory
priority

Optional
Level 5

Optional
priority

FULL PERFORMANCE
(IAOGFP)

1

PARTIAL PERFORMANCE

Derated

21

(TAOGPP)

INFORMATION AVAILABLE
(Ip)
OPERATIVE
(140)
GENERAT|NG (IAOG)

raded

2.2

Figure A.3 — Derated categ

Entgy point — An external event or manual intervention
speg¢ified active or reactive power level.

Exit
acti

point — All external constraints which prohiki
e and reactive power level are clea

A.2]2 Degraded

Definition — The information categor
when a WTGS is operative.and gene
intefnal constraints.

Internal constraints co
damage, e.g. ¢
system failure, e

The
PER
Figy

category

ory,

GS from operating at

erating at a specified

used to accumulate time per|ods

is an underlying category of PART

M a reduced performance becausge of

ent damage or the need to prevent component
ation levels, bearing failure, converter codling

AL

Information categories

Mandatoryst~Mandatory Mandatory Mandatory Mandatory Optional Optional
Lgvel 1 Level 2 Level 3 Level 4 priority Level 5 priorify
w FULL PERFORMANCE 1
c_n' — (TAOGFP)

(O]
3 3]
< w <
2 2 3
zZ ';: o 2 PARTIAL PERFORMANCE 2 Derated 21
o= r < = (IAOGPP)
= W~ g
S S uj
x w Degraded 2.2
s ]
P4

Figure A.4 — Degraded category

Entry point — An internal event or manual intervention prohibits a WTGS from operating at a

specified active or reactive power level.
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Exit point — All internal constraints which prohibit a WTGS from operating at a specified active
and reactive power level are cleared.

A.3 OUT OF ENVIRONMENTAL SPECIFICATION - optional categories

The optional information categories are introduced to further detail the mandatory information
category OUT OF ENVIRONMENTAL SPECIFICATION as listed below and depicted in
Figure A.5.

e calm winds — as defined in A.3.1;

e other environmental — as defined in A.3.2.

The|optional information categories are defined in the following subclauses.

Information categories (\\ \\/

Mandatory | Mandatory Mandatory Mandatory atQry nal Optignal
Leyel 1 Level 2 Level 3 Level 4 riori Leve 5 prioffity
XX
TECHNICAL STANDBY,
(IAONGTS) /a
w OUT OF \) 64 Calm winds 4.1
m
ENYIRQN T
S S IAONGENC
<>( E ) é ) (IAONGEN) Other 4.2
= wZ i
S i—t/ é < E 2 environmental
)= u=
> o 0> Q IAONGENO
z 5
o
O z REQU SHUTPOWN 5
"Z'- GR

ou o@mlcm 6
ECYEICATION
(HAQNGEL)

Figure A.5 — Opti categori \f{)r OUT OF ENVIRONMENTAL SPECIFICATION

A.31

Definitio information category Calm winds can be used to accumulate {ime
peripds w is @perative but not generating because the wind speed is under|the
design specification for the minimum wind speed of the turbine.

The| Calm ~winds category is an underlying category of OUT OF ENVIRONMEN[TAL
SPHCIFICATION and has no predefined underlying information categories as depicted in
Figure.A.6
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Information categories

Mandatory | Mandatory Mandatory Mandatory Mandatory Optional Optional
Level 1 Level 2 Level 3 Level 4 priority Level 5 priority
TECHNICAL STANDBY 3
(IAONGTS)
OUT OF ENVIRONMENTAL 4 Calm winds 4.1
SPECIFICATION
(IAONGEN) IAONGENC
Ll
Other 412
Enviponmental

INFORMATION AVAILABLE
(1A)

OPERATIV
(I1AO)

NON-GENERATING
(IAONG)

i

Figure A.6 — Calm wind

REQUESTED SHUTDOWN 5

(IAONGRS)

OUT OF ELECTRICAL x \>
SPECIFICATION \

(IAONGEL)

Entqly point — The wind speed in the natural e

design specification for minimum wind

Exit

A.32

Definition — The optiona

WTGEGS is operative but not ge
are | outside th' Gifi
spegification for i ind %

N
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ENV
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point — The wind speed in the
spegification for minimum wind speed.

catego

¢ Dther environmental is obtained when
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ofprer than wind speed being below the design
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Information categories

Mandatory | Mandatory Mandatory Mandatory Mandatory Optional Optional
Level 1 Level 2 Level 3 Level 4 priority Level 5 priority
TECHNICAL STANDBY 3
(IAONGTS)
OuUT OF 4 Calm winds 4.1
ENVIRONMENTAL
SPECIFICATION IAONGENC
(IAONGEN)
Other 42

OPERATIVE
(IAO)

NON-GENERATING
(IAONG)

REQUESTED 5

IAONGE
A\
SHUTDOWN (IAONGRS)

INFORMATION AVAILABLE
(1A)

OUT OF ELECTRICAL 6 \ \)
SPECIFICATION
(IAONGEL) <\ AN

X

Figure A.7 — Other environy

Ently point — One or more conditions i
WTES design specification, other tha

Exit
WTGEGS, other than the wind
spegification for minimu i

NON-OP?A
The|optional inforrat

catggory NON-OPERA

A.4

Optlonal infoy

Optional information categories applicable for FORCED OUTAGE:

the

w the design specificdtion

ithin the design specification of| the
ent being above the WTGS degign

ies are introduced to further detail the mandatory informdtion

r—Response-tm're —as—defiredinrA422;
o Diagnostic time — as defined in A.4.2.3;
e Logistic — as defined in A.4.2.4;

e Failure repair — as defined in A.4.2.5.

Optional information categories applicable for SUSPENDED:

e Scheduled maintenance — as defined in A.4.3.1;
e Planned corrective action — as defined in A.4.3.2;

e Forced outage — as defined in A.4.3.3.

An overview of the optional information categories is depicted in Figure A.8.
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Information categories

Mandatory | Mandatory Mandatory Mandatory Mandatory Optional Optional
Level 1 Level 2 Level 3 Level 4 priority Level 5 priority
SCHEDULED MAINTENANCE 7
(IANOSM)
PLANNED CORRECTIVE ACTION 8 Retrofit 8.1
(IANOPCA) Upgrade 8.2
corrective 8.3
w
= FORCED OUTAGE 9
< ~ (IANOFO)
ro
wz
g
2 AN
> SUSPENDED 1 N\Sevedusd| 10,
(IANOS) Nimainténance
ed 10.2
orrective
action 10.3
Forced
outage

A.4l1

The

infofmation in the cateégory
optipnal information c3 Pi

A.4

Def
incgrporate a
spegificat]

Entqy point
such as parts;

plarlned correcti@:

6r NON-GPERATIVE

ECTIVE ACTION. The main purpose for these
ric terms for assigning responsibility in gqase

category will identify the planned corrective actionfs to

ecommended by the manufacturer to achieve the wind turbine

activity begins. The operator has already prepared support negded

epair\team, equipments, etc. A Retrofit category can only be entereg

marjual interventions

Exit

paint — This optional information category is terminated by manual intervention when

by

the

o L , ,
retrofitactivity tscompteted:

A.4.1.2

Upgrade

Definition — This optional information category will identify the planned corrective actions to
incorporate any modification recommended by the manufacturer to improve the wind turbine
performances beyond the specification. These upgrades are user’s choice to implement.

Entry point — The upgrade activity begins. The operator has already prepared support needed
such as parts, repair team, equipments, etc. The Upgrade category can only be entered by
manual intervention.

Exit point — This optional information category is terminated by manual intervention when the
upgrade activity is completed.



https://iecnorm.com/api/?name=91307a2dfe05b793d71a9422562a233a

TS 61400-26-1 © IEC

A.4.13

:2011(E)

— 35 -

Other planned corrective action

Definition — This optional information category will identify planned corrective actions that are
not retrofits or upgrades. An example would be to replace a generator bearing that was found
damaged in an earlier inspection, but could continue operating while parts and logistics were

prepared for the repai

r.

Entry point — The Other planned corrective action activity begins. The operator has already
prepared support needed such as parts, repair team, equipments, etc. This information
category can only be entered by manual intervention.

Exit|point — This optional information category is terminated by manual intervention when| the
othegr planned corrective action activity is completed.
A.4]2 FORCED OUTAGE - optional category
The| following optional information categories can be applied the
follqwing mandatory information categories FORCED OUTAG ese
optipnal information categories is to provide generic term for
varipus stages of an outage workflow.
An ¢verview of the optional information categories is depicted
. K N
Information_categories
Mangatory | Mandatory Mandatory Mandato Mandatory Optional Optiopal
Leyel 1 Level 2 Level 3 m 4 priority Level 5 priority
SSHEPUL |N\@NCE 7
(A )
P NED CORREC ION 8 Retrofit 8.1
(MNOPCA
Q Upgrade 8.2
w Other
o corrective 8.3
< action
=
<>E R 9.1
< < < N FORCED OUTAGE 9 esponse :
Z < (IANOFO) Diagnostic 9.2
= o
= = Logistic 9.3
< Z
Z S Failure 9.4
E repair
Z
SUSPENDED 10 Scheduled 10.
(IANOS) maintenance
Planned 10.2
corrective
action 10.3
Forced
outage

Figure A.9 — Optional categories for forced outage

A.4.21

FORCED OUTAGE workflow

When a FORCED OUTAGE category is encountered, a breakdown of the outage workflow can
be interesting for monitoring the performance of the various parties involved.
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The time terms to be observed can be as specified in this subclause. The overall workflow can

be separated into the optional information categories as depicted in Figure A.10.

c
il
©
[
5
2 8
g ® s z
3 & s €
5 < 2 = 8 3
g g 2 £ 3 3 8
Q < [ ] I 2 S
> © © = o @ o
= @ ® 8 ® = @
* 3 % e 2 8 3
Statyis & i ® & °’ £
| | | | | | 1y
I | | | | |
. (R) (D) (L) (D) ( Time
Information Response time Initial Logistic On site ilire
catggory analysis time - failure répaiftjme
(remote) Response analysis
time from
service
team
As when a fault in a WTGSB is
dete are cleared can be divided|into
four
The Ving
sub
A.4
Definiti 3 ORH formation category can be used to accumulate time periods from
notifi S
In the workflow breakKdown, this category could cover but is not limited to:
b failure acknowledge;

e service partner response time for a repair request;
e service team setup;

¢ waiting time for acceptance to initiate a corrective action.

Entry point — An internal fault or external command is received and the WTGS does not

automatically return to the operative category.

Exit point — The operator detects and logs fault or status. A WTGS can only exit this category

by manual intervention.
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A.4.2.3 Diagnostic time (D)

Definition — This optional information category can be used to accumulate time periods spend
to analyse a fault symptom, related measurements and findings indicating a failure and
planning corrective action. In the workflow breakdown, it covers but is not limited to:

e initial analysis;

e remote detailed analysis;

e additional analysis;

e additional clarifications required:

Enti
mod

Exit
can

A.4

Def
for |

Enti

initiated actions™8uch a

this

Exit
the

b planning corrective actions;

p approval of corrective actions.

y point — The operator detects and logs fault or status. The
e by manual intervention.

point — The operator has completed analysis and detge
only exit this category by manual intervention.

2.4 Logistic time (L)

nition — This optional information ¢
pgistic activities such as, but not K

mulate time periods U

b transportation of tools;
p crane lead time;
b service team set-ug

p ordering suppo

pordering spare ;
p  waiting tir gesource allo

p  lead time fok

.ordering parts, calling out repair team, etc. A WTGS can only €

category byamanual intervention.

point >~ All the required actors and equipment are in place for the activities called fo

cutrent diagnostics. A WTGS can only exit this category by manual intervention.

this

[GS

sed

has
nter

A.4.

2.5 Repair time (F)

Definition — This optional information category can be used to accumulate time periods used

for i

mplementation of repair activities such as, but not limited to:

e change of a defective sensor;

e change of control software version;

o verification of replaced damage parts;

e inspection or audit related to repairing activity;

e run-in test after finalizing repair activity.
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Entry point — The repair activity begins either local or remote. A Repair time information
category can only be entered by manual intervention.

Exit point — This optional information category is terminated by manual intervention when the
repair activity is completed.

A.4.3 SUSPENDED - optional categories

The following optional information categories can be applied to increase details in the
mandatory information category SUSPENDED. The main purpose for the optional information

cat gnrinc fnr\neing on -the cnepnnrlnr’l situation is to Ir__'\lr'r\\lir'{n gnnnrir\ terms for avr\hang of
infofmation on availability and reliability for suspended periods.
An ¢verview of the optional information categories is depicted in Figure/A\1 1&
Information categories <\\ >
N
Manfatory | Mandatory Mandatory Mandatory Man ry\ Optigpal Optional
Leyel 1 Level 2 Level 3 Level 4 \Niori evel 5 priority
SCHEDULED MAINTENANCE 7
(IANOSM) ()
PLANNED CORRECTIVE V 8 Retrofit 8.1
(IANOPCA)
Upgrade 8.2
w Other
2 corrective 8.3
<:(| UZJ <\(\ action
> = N
< ~
<= o FORCED. OUTASE 9 Response 9.1
812 &z ANQFO) Diagnostic 9.2
K g :’Q Logistic 9.3
= )
g z Failure repair 9.4
[T
=
N eubPENDED 10 Scheduled 10.
(IANOS) maintenance
N Planned 10.2
< corrective
action 10.1
Forced
outage
Figure A.11 — Optional categories for SUSPENDED

A.4.3.1 Scheduled maintenance

Definition — The optional information category Scheduled maintenance covers all situations
where a suspension is initiated during a scheduled maintenance activity.

Entry point — This optional information category is entered by manual intervention when a
scheduled maintenance task is suspended according to defined conditions.

Exit point — This optional information category is terminated by manual intervention when the
conditions suspending the work have been cleared.
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A.4.3.2 Planned corrective action

Definition — The optional information category Planned corrective action covers all situations

where a suspension is initiated during a planned corrective activation period.

Entry point — This optional information category is entered by manual intervention when a

planned corrective action is suspended according to conditions defined.

Exit point — This optional information category is terminated by manual intervention when the

conditions for suspending the work have been cleared.

A.4{3.3 Forced outage

Definition — The optional information category Forced outage covers™g

suspension is initiated during a forced outage.

Ently point — This optional information category is entered b
forcpd outage situation has occurred.

Exit| point — This optional information category is term
condlitions for suspending the work have been cleared

ention when

e a

n a

the
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Annex B
(informative)

Time based availability indicators — examples

B.1 General

This annex describes examples of how to calculate various measures of availability of a

WTGEGS, based on the information categories defined in this document. Each exampl
avallability is defined in terms of three types of information categories:

a) iInformation categories considered as available time;

b) information categories considered as unavailable time; and
c) Information categories not to be considered in the availability
The| constituents of each of the three types of informatio y
defined for each measure of availability in its respective slauss ow are three exam

using mandatory and optional categories. Users
catggories to calculate availability specific for their

When calculating the measure of availabiljty, the\fol
Availability = 1 — available tine
Wilable time

Avajlable time + Unavails S time.

OperatiQ ailabiN user’s view”)

Definition — System \Q availability is the fraction of a given period of time in whi
WTES is~a 7 Lost operating hours due to any reason are included
unayaildbili

B.2

B.2)1

B.2J2 S availability algorithm based on mandatory states only

In this définition, time considered as available includes:

. of

are
pDles
the

B.1)

ch a
as

+—GENERAHNG—FULLEPERFORMANGE:

e GENERATING - PARTIAL PERFORMANCE.
Time considered as unavailable includes:

e TECHNICAL STANDBY;

e OUT OF ENVIRONMENTAL SPECIFICATION;
¢ REQUESTED SHUTDOWN;

e OUT OF ELECTRICAL SPECIFICATION;

e SCHEDULED MAINTENANCE;

e PLANNED CORRECTIVE ACTION;

e FORCED OUTAGE;
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e SUSPENDED;
e FORCE MAJEURE.

Time not included in the calculation includes:

e Information not available.

IAONGTS+ IAONGEN+ IAONGRS + IAONGEL + IANOSM +

opezﬁ;ﬁg Z IANOPCA + IANOFO + IANOS+ IAFM 52
availability (IAOGFP + IAONPP)+ (IAONGTS+ IAONGEN+ IAONGRS + '

IAONGEL + IANOSM + IANOPCA + IANOFO+ IANOS+ |IAFM)

ION
are
ring

Not¢ that since no information about the turbine is known

UNAVAILABLE category, these periods are not included as available
excluded entirely from the calculation. This is the equivalent of as
thode hours is the same as that during the period for which inforr

B.2{3

In tH

» REQUESTED S

ON — other;

Hours netiincluded in the calculation include:

e INFORMATION UNAVAILABLE.

System IAONGTS+ IAONGENO+ IAONGRS + IAONGEL + IANOSM
operational _ . + IANOPCA + IANOFO + IANOS+ IAFM (B.3)
availability (IAOGFP + IAONPP + IAONGENC)+ (IAONGTS+ '

(optional) IAONGENO+ IAONGRS + IAONGEL + IANOSM +

IANOPCA + IANOFO + IANOS + IAFM)

The use of the optional states Calm winds and Other environmental allows for a distinction
to be made between lost operating hours due to unavailable wind resource, and those hours
lost due to other operating conditions being beyond the design specifications of the turbine.
This performance metric is not penalized by low winds.
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B.2.4  Turbine operational availability algorithm - including optional states
In this definition, hours considered as available include:

e GENERATING - FULL PERFORMANCE;
e GENERATING — PARTIAL PERFORMANCE;
e OUT OF ENVIRONMENTAL SPECIFICATION — calm.

Hours considered as unavailable include:
FEGHNGAL-STANDBY:

b OUT OF ENVIRONMENTAL SPECIFICATION - other;
p  SCHEDULED MAINTENANCE;

»  PLANNED CORRECTIVE ACTION;

b FORCED OUTAGE;

p  SUSPENDED.

Hours not included in the calculation include:

» REQUESTED SHUTDOWN;

b OUT OF ELECTRICAL SPECIFIGATION;
p FORCE MAJEURE;

p INFORMATION UNAVAILABLE.

Turbine ?Q{GN N%Z |

M + IANOPCA + IANOFO

operational _ 1 oS B.4
qvailability ~ ' \&ligr? IAONGENC)+ (IAONGTS+ (B.4)
(optional) S IANOPCA + IANOFO + IANOS)

Turbine operation; g ally

beypnd the control, g p not
beirlg evaluated {dunng W rical
connection is

B.3

B.3/1

Definition = Technical availability is the fraction of a given period of time in which a WTGS is
opefating“according to its design specifications.

B.3.2 Technical availability — mandatory states only
In this definition, time considered as available includes:

e GENERATING - FULL PERFORMANCE;

¢ GENERATING — PARTIAL PERFORMANCE;
e TECHNICAL STANDBY;

e OUT OF ENVIRONMENTAL SPECIFICATION;
e REQUESTED SHUTDOWN;

e OUT OF ELECTRICAL SPECIFICATION.
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Time considered as unavailable includes:

e PLANNED CORRECTIVE ACTION;
e FORCED OUTAGE.

Time not included in the calculation includes:

e SCHEDULED MAINTENANCE;
e SUSPENDED;

FORCE MA LCLIDE
_

T UTNUOU LD IVIRWJ LS LAY

p INFORMATION UNAVAILABLE.

telﬁr,?i?a‘i —q_ (IANOPCA + IANOFO) x
gvailability (IAOGFP + IAONPP + IAONGTS + IAQ + G
+ |[AONGEL)+ (IANOPCA + MNO

@%
S

(B.5)
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Annex C
(informative)

Verification scenarios — examples
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This annex is intended to illustrate the application of the indicators shown in Annex B to the

information model described in the main body of this technical specification.

Eacp
occ

For
graphical form in Figure C.1 according to each verification scenario

sigally

d in
the

indiyidual mandatory information categories are included in the a with
green indicating that time is included in the period hours as av ime
is included in the period hours as unavailable and grey mdlc ded

from the period hours and are not included in the calculatl

ce metric.

Mandatory — Inform @67%5\\>

Availability

=1 — unavailability/

(availability +

unavailability

\ > 2
| -z al (¢
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Technical ;\\aiI;\ihy\

Figure<C.1 ri icé@cenarios — time allocation to information categories

The|avai eripd is then calculated in general as follows:

Unavailable hours
Available hours + Unavailable hours

Availabitity = 1 — Unavailability = 1 —

For each scenario, these availability performance metrics are calculated, according to the
definitions in Annex B, each with a different perspective on availability performance
measurement, as summarized below.

Operational availability: This is primarily an operator’s or user’s view of a wind turbine
system as a whole and measures how often the asset was actually generating power and
revenue. The reasons for allocation of the lost operating hours are less important than the
overall view that operation and production have been lost. This is calculated as specified in
Clause B.2.
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