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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

GRID INTEGRATION OF RENEWABLE ENERGY GENERATION­
TERMS AND DEFINITIONS 

FOREWORD 
1) The International Electrotechnical Commission (I EC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

I E C  62934 has been prepared by s u bcomm ittee 8A: Grid I nteg rat ion of Renewa ble Energy 
Generat ion ,  of I EC techn ical  comm ittee 8 :  System aspects of e lectrica l  energy sup p ly .  I t  is  an 
I n ternationa l  Standard .  

The text of th is  I nternat ional  Standard i s  based on  the fo l lowi ng documents : 

Draft Report on voting 

8A/75/FDIS 8A/79/RVD 

F u l l  i nformation on the vot ing for its approval can be fou n d  i n  the report on voti ng  i n d i cated i n  
t h e  a bove ta b le .  

The lang uage used for the development of  th is  I nternat ional  Standard is Eng l ish .  

Th is  document was drafted i n  accordance w i th  ISO/I EC Directives ,  Pa rt 2 ,  and developed i n  
accordance with ISO/I EC Directives , Pa rt 1 and  ISO/IEC Directives, I EC Supplement ,  ava i lab le  
at www. iec. ch/members_experts/refdocs . The m a i n  document types developed by I EC are 

Copyright lnternationai Eiectro\!!Je�n i n  g reater deta i l  at WWW. ieC.Ch/StandardSdeV/pub l iCatiOnS. 



- 4 - I E C  62934 : 202 1 © I E C  2021  

The  comm ittee has  decided that  the co ntents of  th is  document w i l l  rema in  u nchanged u nt i l  the 
sta b i l i ty date ind icated on  the I EC webs ite under " http ://webstore . iec .ch"  in the data re lated to 
the specific document.  At th is date, the document wi l l  be 

• reconfi rmed , 

• withdrawn , 

• rep laced by a rev ised edit io n ,  or 

• amended . 

IMPORTANT- The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 

Copyright International Electrotechnical Commission 
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INTRODUCTION 

The purpose of th is  term i nology docu ment is to prov ide terms and defi n it ions for a l l  p u b l icat ions 
under the respons ib i l ity of SC 8A. In th is document,  renewable energy generation is the e lectric 
power generation which uses renewa ble energy as its pr imary sou rce for the convers ion i nto 
e lectricity. 

Al l SC 8A normative docu ments to be pub l ished shou ld  kee p cons istency with this I nternat ional  
Standard ( IS) .  Th is  IS wi l l  be rev ised together with other SC 8A p u b l icat ions i n  order  to avo id 
mismatches when necessary.  

From the techn ical  point  of v iew,  gr id  i nteg ration  of renewa ble energy generat ion is a 
i nterd isci p l i nary comp lex techn ical  f ield which i s  concerned wi th bas ic equ i pment ,  system 
i nteg ratio n ,  contro l  and protect ion ,  operat ion and d ispatch ,  ma rket and trade and so o n .  Without 
a strong sta ndard izat ion of term i no logy, foca l terms ca n have a d ifferent understand ing by 
d i fferent cou ntries , part ies,  and tech n ical  areas. Harmo n ised voca b u lary is cr it ical  also fro m the 
ma rket point  of view. I t  im pacts economics and th is  ca n become a barrier to commerce . The 
correct comparison among d ifferent opt ions is funda menta l ,  therefore basic terms and 
defi n it ions i m pact economic  dec is ions .  

Severa l I EC product sta ndards g ive defi n it ions of certa i n  terms which are necessary for the 
understa n d i ng of how to desi g n ,  man ufacture and use of those prod ucts . The I nternatio na l  
E lectrotechn ical  Voca bu lary ( l EV, IEC 60050 , http : //www . electroped ia .org ) and  the I E C  
Glossa ry (http : //std . iec .ch/g lossary) a l low on- l i ne  access to th is i nformation .  

Terms a n d  defi n it ions of th is document have been harmon ized with the l EV ,  the I E C  Glossary 
and other I E C  docu ments as far as poss ib le .  Defi n it ions not i nc luded i n  th is term ino logy 
standard may be fou nd e lsewhere in other I E C  docu ments.  

The use of a bbrev iat ions has been opti m ized , on  the one hand to avoid ted ious repet it ion and , 
on  the other hand ,  to avo id  co nfus ion .  A m i n i m u m  set of a bbrev iat ions is identified i n  C lause 4 
of th is  document; the other terms a re written out i n  ful l  spe l l i n g  when needed .  

Copyright International Electrotechnical Commission 
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GRID INTEGRATION OF RENEWABLE ENERGY GENERATION­
TERMS AND DEFINITIONS 

1 Scope 

This term inology document prov ides terms and defi n i t ions i n  the su bject area of g rid i nteg ration 
of renewab le  energy generatio n .  The tech n ical  issues of g rid i nteg rat ion ma i n ly focus on the 
issues caused by renewable energy generation with var iable sources a nd/or converter based 
tech nology,  such as wind power and photovoltaic power generat ion .  So me renewab le  energy 
generat ions such as hydro power and b iomass power with a re lat ively conti nuously ava i lab le  
pr imary energy source and a rotating  generator are co nvent iona l  sources of  generatio n ,  and  
a re therefore not  covered i n  th is  document .  

The i ntent ion of th is  document is to a nswer the q u estion  "what do the words mean" and not 
" u nder what condit ions do the terms app ly" . 

2 Normative references 

There are no  normative references i n  th is document .  

3 Terms and definitions 

For the pu rposes of th is  document ,  the fo l lowing  terms and defi n it ions app ly .  

ISO and I EC mainta in  term ino logica l  databases for use in  sta ndard ization at the fo l lowing 
addresses : 

• I E C  E lectroped ia :  ava i lab le  at http : //www. electro pedia .org/ 

• ISO On l i ne  brows i n g  p latform:  ava i lab le at http : //www. iso .org/obp 

3.1 Terms and definitions for renewable energy generation 

3.1.1 
renewable energy 
RE 
pr imary energy ,  the source of wh ich is consta nt ly rep l e n ished and wi l l  not become dep leted 

Note 1 to entry: Examples of renewable energy are: wind, solar, geothermal, hydropower, etc. 

Note 2 to entry: Fossil fuels are non renewable. 

[SOURC E :  I E C  60050-61 7 :2009 ,  6 1 7-04- 1 1 mod if ied, exam p les of re newa b le  energy are added 
in Note 1 to entry ."] 

3.1.2 
variable renewable energy 
VRE 
subset of renewable energy, the source of wh ich is not cont in uous ly ava i lab le  and ca n not be 
stored or contro l led 

EXAMPLE Wind energy, solar energy, wave energy. 

Copyright International Electrotechnical Commission 
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3.1.3 
renewable energy generation 
generat ion of electrical energy ,  wh ich  uses renewable energy as the pr imary energy sou rce for 
the convers ion i nto electr ic ity 

3.1.4 
variable renewable energy generation 
subset of renewa ble energy generation ,  which uses variab le renewable energy as the pr imary 
energy sou rce for the convers ion i nto electricity 

EXAMPLE Wind power generation, photovoltaic power generation, concentrated solar power generation, wave 
power generation. 

Note 1 to entry: The primary energy from variable renewable energy sources is in most cases not able to be stored 
and therefore the electricity generated is constrained by the availability of the energy source. 

3.1.5 
renewable energy generating unit 
REGU 
smal lest set of eq u ipment wh ich can generate electricity fro m renewable energy and can feed 
the electricity i nto a n  electric power network 

Note 1 to entry: Several typical forms of renewable energy generating unit are shown in Annex A. 

3.1.6 
renewable energy power plant 
co l lect ion of renewable energy generat ing u n its connected to an electr ic power network through  
one or more points of  con nectio n ,  i nc lud ing aux i l ia r ies and connect ion eq u i p ment 

Note 1 to entry: Two typical forms of renewable energy power plant are shown in Annex A. 

3.1.7 
power collection system 
<renewa ble energy power p lant> electrica l system that col lects the electr ic ity from at least one 
renewable energy generating  u n it and  feeds th is  electric ity i nto an electr ic power network , 
usua l ly compr is ing t ra nsformers and overhead l i nes or  ca b les 

3.1.8 
substation 
plant substation 
<renewa ble energy power p la nt> tra nsformer su bstat ion or switch ing  su bstat ion of a renewable 
energy power p lant  through wh ich the output power of a l l  generat ing u n its is transmi tted to the 
electric power network 

3.1.9 
point of generating unit connection 
PGUC 
point  that is  part of the generat ing u n it and  identified by the man ufactu rer as a reference point  
at which the generating  u n it is  con nected to the power co l lect ion system 

3.1.1 0 
point of connection 
POC 
reference point  on  the electr ic power network where the user's electrica l fac i l ity is con nected 

[SOURCE:  I E C  60050-6 1 7 : 2009 ,  6 1 7-04-0 1 ]  

Copyright International Electrotechnical Commission 
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po in t  in  a n  e lectric power system ,  e lectr ica l ly nearest to  a part icu lar  load or the  POC of  a power 
p lant ,  at wh ich other loads/power p la nts are ,  o r  may be, con nected 

Note 1 to entry: These loads can be either devices, equipment or systems, or distinct customer's installations. 

[SOURC E :  I E C  60050-6 1 4 :20 1 6 , 6 1 4-0 1 - 1 2 ,  mod ified - "or the POC of a power p la nt" is added 
and "network users' i nsta l l at ions" is  changed to "customer's instal lat ions"] 

3.1.12 
cluster 
<renewab le  energy power p lant> two or more ne ighbor ing re newa ble energy power p lants which 
a re connected to the e lectric power network v ia a common su bstation 

Note 1 to entry: Typical form of cluster is shown in Annex A. 

3.1.13 
distributed energy resources 
DER 
generators (with the i r  aux i l iar ies,  protect ion and connect ion equ ipment) ,  i nc lud i ng loads hav ing 
a ge nerat ing  mode (such as e lectr ica l  energy storage systems) ,  connected to a low-vo ltage or  
a med i u m-voltage network 

[SOURC E :  IEC 60050-61 7 :20 1 7 , 6 1 7-04-20] 

3.1.14 
distributed generation 
DG 
generat ion of e lectric energy by m u lt ip le  sources w h i ch are connected to the power d istri but ion 
system 

[SOURC E :  I EC-60050-6 1 7 :2009 ,  6 1 7-04-09] 

3.1.15 
virtual power plant 
VPP 
g ro u p  of  d istri buted energy resou rces and contro l l ab le  loads wh ich  comb ine  to  funct ion as a 
d ispatchab le  u n it 

Note 1 to entry: A virtual power plant can be used for the purpose of participating in the electricity market or 
aggregating ancillary services. 

[SOURC E :  I E C  60050-6 1 7 :20 1 7 , 6 1 7-04-27 ,  mod if ied - contro l lab le  loads are i nc luded i n  the 
defi n it ion s i nce they form a n  essential  part of v i rtua l  power p lant] 

3.2 Terms and definitions for grid aspects and requirements 

3.2.1 
power system 

3.2.1.1 
electric power system 
electricity supply system 
< broad sense> a l l  i nsta l lat ions and p lant  provided for the p u rpose of generat ing , transm itt ing 
and d istri but i ng e lectricity 

[SOURC E :  I E C  60050-60 1 : 1 985 ,  60 1 -0 1 -0 1 ]  
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3.2.1.2 
electric power network 
part icu lar  i nsta l lat ions ,  s u bstations , l i nes or cab les for the transmission and d istri b ut ion of 
electricity 

Note 1 to entry: The boundaries of the different parts of this network are defined by appropriate criteria, such as 
geographical situation, ownership, voltage, etc. 

[SOURCE: IEC 60050-601:1985, 601-01-02] 

3.2.1.3 
bulk power system 
BPS 
bulk electricity system 
portion of the electric power system compris ing  the fac i l it ies used for the generation and 
tra nsm ission of electr ic energy 

Note 1 to entry: The extent of the bulk power system is usually limited to the means for production and transmission 
of electric energy to major industrial and distribution centers. 

Note 2 to entry: In English, the term "composite system" is also used for this concept. 

[SOURCE: IEC 60050-601:1985, 601-01-33] 

3.2.2 
electrical quantities 

3.2.2.1 
nominal voltage 
U

n 

<power p lant> va lue of the voltage ( l i ne to l i ne) by wh ich a power p lant  is des i g nated and 
identified , usua l ly defined at  the POC 

[SOURCE: IEC 60050-826:2004, 826-11-01, mod ified- supp lementary i nformation is added to 
i nd icate that the nomina l  voltage of a power p lant  is us ual ly  defined at the point  of con nect ion] 

3.2.2.2 
rated power 
rated active power 
max i m u m  cont i nuous power output which a renewable energy generat ing u n it or p lant  is 
des ig ned to ach ieve u nder normal  operat ing condit i o ns 

Note 1 to entry: In some standards and grid codes this term is referred as "rated capacity". 

[SOURCE: IEC 60050-415:1999, 415-04-03, mod ified - "wind turb i ne" is cha nged to " renewa ble 
energy generat ing u n i t  or p lant" to ada pt the scope of this standard] 

3.2.2.3 
nominal active power 
P

n 

nomina l  va lue of the act ive power generat ion of a renewable energy generati ng u n it o r  power 
p lant ,  which must be stated by the manufacturer or the des igner 

Note 1 to entry: It is used as a base for calculating quantities in relation to that generating unit or power plant. 

3.2.2.4 
nominal apparent power 
S

n 

apparent power fro m a renewable energy generating u n it or power p lant  w h i le operat ing at  
nomina l  cu rrent a n d  nomina l  voltage and freq uency with i n  the maxim u m  permiss i b le reactive 
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Note 1 to entry: 

3.2.2.5 
nominal current 

/n 

(1) 

nomina l  va l ue of the cu rrent fro m a renewa ble energy generat ing u n it o r  power p l a nt ,  wh ich  
must be ca lcu lated from nomina l  active power and nomina l  voltage at specified or  designed 
power facto r 

Note 1 to entry: 

(2) 

3.2.2.6 
registered power 
active/a pparent power of a power p lant  reg istered by the p lant  owner at the network operator's 
or reg u lator's reg istry 

3.2.2.7 
active power ramp rate 
rate of change of active power d u ring  a specified per iod 

3.2.3 
type of generator 

3.2.3.1 
synchronous machine type of generator 
ge nerat ing u n it con nected to an electric power network v ia a synchronous generator 

3.2.3.2 
asynchronous machine type of generator 
ge nerat ing u n it con nected to an e lectric power network v ia a n  asynchronous generator 

3.2.3.3 
converter type of generator 
generati ng u n it con nected to an e lectric power network v ia a power e lectron ic  converter 

3.2.4 
short-circuit 
accidental or i ntentio na l  conductive path between two or more conductive parts forc ing  the 
e lectric potent ia l  d i fferen ces between  these cond uctive pa rts to be equa l  or c lose to zero 

[SOURCE:  I E C  60050-6 1 4 : 20 1 6 , 6 1 4-02-02] 

3.2.5 
short-circuit current 

/k 
<renewab le  energy power p la nt> current that a re newa b le  energy power p lant  de l ivers to the 
po i nt of con nection resu l t i ng  from a short-circu it i n  the external  e lectric power system 
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3.2.6 
short-circuit power 

sk 

- 1 1 -

the product of the cu rre nt i n  the short-c i rcu i t  at a po int of a system and a convent iona l  voltage ,  
genera l ly the operat ing  voltage 

Note 1 to entry: Using physical units for line current (A) and nominal voltage (V), the product should also include 

the factor -/3. 
[SOURC E :  I E C  60050-60 1 : 1 985 , 60 1 -0 1 - 1 4 , mod ified- Note 1 to entry is added] 

3.2.7 
short-circuit ratio 
SCR 
rat io of the three-phase short-c i rcu i t  power at POC/PGUC to the nom ina l  active power of a 
renewa ble energy power p lant  or generat ing u n i t  

Note 1 to entry: SCR is a common analytical indicator used in the industry to quantify system strength. 

Note 2 to entry: There is no industry consensus on the exact definition and methodology for calculating the SCR, 
particularly for applications with several adjacent renewable energy power plants, or for a renewable energy power 
plant adjacent to HVDC terminals, see CIGRE TB 671. 

3.2.8 
weighted short-circuit ratio 
WSCR 
index b ased on short-ci rcui t  ratio to ass ist in defining ope rat iona l l i m its for total 
t rans m iss ion of act ive pow e r  from inverter-based g enerators across key pow e r  system 
interfaces 

Note 1 to entry: 

(3) 

Note 2 to entry: Ski is the short-circuit power at bus i without current contribution from renewable energy power 

plants, Pn; is the nominal power of renewable energy power plant to be connected at bus i, N is the number of power 

plants fully interacting with each other, i is the summation index of the renewable energy power plants. 

3.2.9 
composite short-circuit ratio 
CSCR 
i ndex based on short-c i rcu i t  rat io ,  wh ich calcu lates a n  aggregate SCR for mu l t ip le  renewa b le  
energy power p la nts by  creati ng a common bus and tyi ng  a l l  renewab le  energy power p la nts of 
i nterest together at that common bus 

Note 1 to entry: 

CSCR= Skv 
""' N p_ L.. i=1 nt 

(4) 

Note 2 to entry: Skv is the short-circuit power at the virtual common bus without current contribution from the 

renewable energy power plants. P ni is the nominal power of renewable energy power plant i, N is the number of 

renewable energy power plants to be considered. 

Note 3 to entry: Composite short-circuit ratio is used to estimate the equivalent system impedance seen by multiple 
renewable energy power plants. 
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3.2.10 
short-circuit ratio with interaction factors 
SCRIF 

IEC 62934:2021 © IEC 2021 

index based on sho rt ci rcuit ratio, which considers interaction vo l tage sensit ivity between 
electrica l ly  c lose renewa bl e  energy power plants 

Note 1 to entry: 

SCRIF = Ski 
l 

" ( ) �; + L.... JUctoi) IFJi . �J 
(5) 

Note 2 to entry: Ski is the short-circuit power at the POC of renewable energy power plant i without current 

contribution from the other renewable energy power plants, Pn; is the nominal power of renewable energy power plant 

i, IF1; is the voltage change at bus j (I:::.U) for a voltage change at bus i (I:::.U), as follows: 

(6) 

Note 3 to entry: SCRIF is proposed to capture the voltage change at one bus resulting from a voltage change at 
another bus. When multiple renewable energy power plants are located very close to each other, they share the grid 
strength and short circuit level; hence, the grid strength is actually much lower than the overall short-circuit level 
calculated at that bus or buses. 

3.2.11 
power quality 
character ist ics of the e lectric current,  voltage and freq uencies at a g iven po int  i n  an e lectric 
power syste m ,  eva l uated aga inst a set of reference tech n ica l  parameters 

Note 1 to entry: These parameters might, in some cases, relate to the compatibility between electricity supplied in 
an electric power system and the loads connected to that electric power system. 

[SOURCE: IEC 60050-617:2009, 617-01-05] 

3.2.12 
harmonic 
harmonic component 
s i n uso ida l  component of the Four ier series of a period ic qua ntity , the harmonic order of wh ich 
is an i nteger n u m ber g reater than one 

Note 1 t o  entry: A component of harmonic order n (with n > 1 )  i s  generally designated "n'h harmonic". The 

designation of the fundamental component as the "1
" 

harmonic" is not recommended. 

[SOURCE: IEC 60050-103:2009, 103-07-25] 

3.2.13 
interharmonic component 
s i n uso ida l  component of the Four ier series of a per iodic qua ntity the harmonic order of wh ich 
is a non- i nteger rationa l  n u m ber  

Note 1 t o  entry: lnterharmonic components occur only when a harmonic order is defined i n  relation t o  a reference 
fundamental frequency not identical to the fundamental frequency. 

[SOURCE: IEC 60050-103:2009, 103-07-27] 
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3.2.14 
voltage deviation 
d i fference between the sup ply voltage at a g iven i nstant and the declared supp ly  vo ltage 

[SOURC E :  I E C  60050-6 1 4 : 20 1 6 , 6 1 4-0 1 -04] 

3.2.15 
voltage fluctuation 
series of vol tage changes or continuous var iat ion of the R MS or pea k  va lue of the vol tage 

[SOURCE:  IEC 60050-6 1 4 : 20 1 6 , 6 1 4-01 -06] 

3.2.16 
voltage dip 
sudden voltage red uction at a point  in an electric power system , fo l lowed by vo l tage recovery 
after a short t ime interva l ,  from a few periods of the s i n usoida l  wave of the voltage to a few 
seconds 

[SOURCE:  IEC 60050-6 1 4 :20 1 6 , 6 1 4-01 -08] 

3.2.17 
flicker 
i m press ion of u nstead i ness of v isua l  sensat ion i nduced by a l i g ht sti m u l us whose l u m i nance or  
spectra l d istri but ion f luctuates with t ime 

[SOURCE:  I EC 60050-6 1 4 : 20 1 6 , 6 1 4-01 -28] 

3.2.18 
unbalance factor 
i n  a three-phase system , degree of un balance expressed by the ratio ( i n  per cent) of the RMS 
val ues of the negative sequence component (or  the zero seq uence component) to the posit ive 
seq uence component of the fu ndamenta l component of the voltage or the electric cu rrent 

[SOURCE:  I E C  60050-6 1 4 : 20 1 6 , 6 1 4-01 -33] 

3.2.19 
rate of change of frequency 
ROCOF 
rate at wh ich the system freq uency cha nges 

3.2.20 
island 
<electric power system> part of a n  electr ic power system that is electrica l ly  d isconnected fro m  
the rema i nder of the i nterconnected electr ic  power system b u t  rema ins  energ ized from the local 
electr ic power sou rces 

Note 1 to entry: An island can be either the result of the action of automatic protections or the result of a deliberate 
action. 

Note 2 to entry: An electric island can be stable or unstable. 

[SOURC E :  I EC 60050-692 :20 1 7 , 692-02- 1 1  mod ified - the orig ina l  term "electr ic is land"  is 
changed to " is land"]  
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3.2.21 
unintentional island 
i s land that is not a ntici pated by the releva nt network operator 

[SOURC E :  I E C  60050-6 1 7 :20 1 7 ,  6 1 7-04- 1 8] 

3.2.22 
intentional island 
i s land resu l t i ng  from p lan ned act ion(s)  of a utomatic protect ions ,  or fro m del i berate act ion by 
the responsible network operator, or both ,  in o rder to keep supp ly ing electr ical  energy to a 
section of a n  electr ic power system 

[SOURC E :  I E C  60050-6 1 7 :20 1 7 ,  6 1 7-04- 1 7] 

3.2.23 
islanding 
the process whereby a power system is sp l i t  i nto two or more is lands 

Note 1 t o  entry: Islanding i s  either a deliberate emergency measure, o r  the result of automatic protection o r  control 
action, or the result of human error. 

[SOURC E :  I E C  60050-60 3 : 1 986,  603-04-3 1 ]  

3.2.24 
island operation 
i ndependent operat ion of part of a network, that is iso lated after bei ng d iscon nected from the 
i ntercon nected system,  hav i n g  at least one generator supp ly ing power to th is  network and 
contro l l i ng  freq uency and voltage 

3.2.25 
ride-through 

3.2.25.1 
fault ride-through 
FRT 
a b i l i ty of a generat ing u n it or power p lant  to stay connected d ur ing specified fau l ts in the electric 
power system 

3.2.25.2 
under-voltage ride-through 
UVRT 
a b i l i ty of a generat ing u n it or power p lant  to stay con nected d u ring  a voltage d i p  

Note 1 to entry: In some documents, the expression "low-voltage ride-through (LVRT)" is used with a similar 
meaning. 

3.2.25.3 
over-voltage ride-through 
OVRT 
a b i l ity of a generat ing u n it or power p lant  to stay connected d u ring  a l i m ited d u rat ion rise of g rid 
voltage 

Note 1 to entry: In some documents, the expression "high-voltage ride-through (HVRT)", is used with a similar 
meaning. 

3.2.25.4 
under-frequency ride-through 
U FRT 
a b i l i ty of a generat ing  u n it or power p lant  to stay con nected d ur ing a l i m ited d u ration d rop of 
system freq uency 
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3.2.25.5 
over-frequency ride-through 
OFRT 

- 1 5 -

a b i l ity of a generat ing u n it or power p lant  to stay co n nected dur i ng  a l i m ited d urat ion rise of 
system freq uency 

3.2.26 
system oscillation 

3.2.26.1 
low-frequency oscillation 
LFO 
e lectrica l osc i l lat ion occurr ing in  an electric power system at a freq uency usua l ly between 
0 , 1  Hz to 3 Hz 

Note 1 to entry: According to an extensive survey of IEEE technical literatures, the range 0,1 Hz to 3 Hz covers the 
majority of low-frequency oscillation events. 

3.2.26.2 
sub-synchronous oscillation 
sso 
e lectrica l osc i l lat ion occu rri ng i n  a n  electric power system at a freq uency sma l ler than the 
nomina l  system frequency and general ly susta i ned for a m i n ute or  more 

3.2.26.3 
sub-synchronous resonance 
SSR 
resona nce between  adjacent equ i pment i n  an e lectric power system ,  generati ng osci l lat ions at 
a freq uency sma l ler  than the nomina l  system freq uency and genera l ly sustained for a m i n ute or 
more 

[SOURC E :  I E C  60050-6 1 4 :2 0 1 6 ,  6 1 4-0 1 - 1 8] 

3.2.26.4 
harmonic resonance 
phenomenon prod uc ing  amp l if ication of harmonic com ponents of the voltage or cu rrent resu lt ing 
from susta i ned osc i l lat ion between the i nd ucta nce and ca pacita nce of adjacent i tems of 
equ i pment or su bsystems 

[SOURC E :  I E C  60050-61 4 : 20 1 6 ,  6 1 4-0 1 - 1 7] 

3.3 Terms and definitions for modelling, analysis and planning 

3.3.1 
electrical simulation model 
set of mathematical equat ions or logical  fu nctions used i n  t ime or frequency doma i n  d i g ita l 
s i m u lat ions which describe the dynamic characterist ics of a fac i l i ty or certa i n  equ ipment  

3.3.2 
unit model 
model  for an i n d iv idua l  renewable energy ge nerati ng u n it 

3.3.3 
lumped model 
<renewab le  energy power p lant> model  fo r renewab l e  energy power p lant  us ing s im ple sca l i ng 
method 
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3.3.4 
aggregated model 
<renewa b le  energy power p la nt> model  fo r renewab le  energy powe r p lant  us ing specif ied 
aggregat ion algor ithm 

3.3.5 
generic model 
model  that ca n be ada pted to s i m u late d ifferent types of renewa ble energy generat ing u n its or 
power p lants by chan g i ng the model  parameters 

3.3.6 
dynamic simulation 
<electr ical  power system> use of a co mputer prog ram to model  and  retrieve the t ime vary ing 
behav iour  of  power system or  parts of  the syste m,  wh ich  are typ ica l ly  described by d i fferent ia l­
d i fference-a lgebra ic  equat ions 

3.3.7 
electromechanical simulation 
root mean square simulation 
RMS s i m u lat ion 
dynamic s im ulat ion method based on  root mean square mode l ,  wh ich usual ly focuses on  the 
e lectromechan ical  processes of an e lectric powe r system under d isturba nce,  and the typical  
observat ion t ime i nterva l is  from severa l seconds to tens of seconds after d istu rbance 

3.3.8 
electromagnetic transient simulation 
EMT s i m u lat ion 
dynamic s i m u lat ion method to model  the electro-mag netic transient behav iour  of a n  e lectric 
power syste m ,  where i nstantaneous va lues a re used in the process ,  and the typical observat ion  
t ime i nterval is  from severa l m icroseconds to  severa l seconds after a d isturba nce 

3.3.9 
production simulation 
s i m u lat ion of the d ispatch ing  process i n  e lectr ic power systems to determine the generat ion 
sched ule of every electr ic ity generat ing p lant  i nc lud ing a cost ana lysis 

3.3.10 
expected energy not supplied 
E ENS 
<electric power system> expected value of the energy not supp l ied ,  i n  a g iven t ime i nterva l ,  
resu l t ing  from e lectric power system defic iencies 

[SOURC E :  I E C  60050-692 : 20 1 7 , 692- 1 1 -0 1 ]  

3.3.11 
penetration 
<renewa b le  energy generat ion> ratio of renewab le  energy generat ion qua nt ity to a certain 
system qua ntity , used to eva luate the ut i l izat ion level of re newa b le  energy generat ion i n  a 
certa i n  area of a n  e lectric power system 

Note 1 to entry: Relevant quantities are those defined in 3.3.12, 3.3.13, 3.3.14 and 3.3.15. 

3.3.12 
installation penetration 
rat io  of nomina l  power of a l l  renewa ble energy power p la nts to nom ina l  power of a l l  sources i n  
a certa i n  area o f  a n  e lectric power system 
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3.3.13 
demand penetration 
rat io of nomina l  power of a l l  renewa ble energy power p la nts to the max i m u m  demand i n  a 
certa i n  area of a n  e lectric power system 

3.3.14 
power penetration 
rat io  of the s u m  of the active power output of renewa b le  energy power p la nts to the cumu lative 
load at a certa i n  moment in a certa i n  area of an e lectric power system 

3.3.15 
energy penetration 
electricity penetration 
rat io of the electricity generated by re newa b le  energy power p la nts to the tota l load consumpt ion 
dur i ng  a certa i n  defi ned per iod i n  a certa i n  area of an e lectric power system 

Note 1 to entry: Defined period could be one day, one month, one year or other. 

3.3.16 
credit of renewable energy generation 

3.3.16.1 
capacity credit 
<renewa ble energy> under  the premise of equa l  re l i ab i l i ty , capacity of a conve nt iona l  and 
d ispatchab le  power p lant  wh ich ca n be rep laced by a renewab le  energy power p lant  

3.3.16.2 
confidence coefficient 
rat io of the cred ib le  ca pacity in the instal led ca pac ity of renewable energy generation 

3.4 Terms and definitions for control and protection 

3.4.1 
unit control 
control determi ned and executed on i n d iv idua l  ge nerat ing u n its 

3.4.2 
plant control 
control determi ned by a p lant  contro l le r  and executed by generati ng u n its and other contro l l ab le  
equ i pment i n  the p lan t  through  com m u n icat ion 

3.4.3 
plant controller 
set of contro l funct ions and software l i b rar ies i nteg rated i n  a s i n g l e  a utomation system that 
make it poss ib le  to co ntro l  the overa l l  performance and functiona l i ty of a renewable energy 
power p lant  as a s ing le  generati ng  p lant  in  the po int  of con nection 

Note 1 to entry: The plant controller coordinates the P-f and the Q-V control at the plant level, adjusting the active 
and reactive power output in response to the settings received from TSO or DSO and ensuring compliance with the 
grid code requirements. 

Note 2 to entry: The plant controller dispatches the settings of individual generating units and of all other devices 
involved in the performance at the POC, as transformers tap changers, energy storage, capacitor banks or FACTS 

3.4.4 
active power control of renewable energy power plant 

3.4.4.1 
constant active power control 
control to mainta i n  the active power of a renewa ble energy power p lant  with i n  a g iven to lera nce 
a round a ta rget value which is lower than the ava i l ab le  power 
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3.4.4.2 
delta active power control 
control to ma inta in the active power of a renewable energy power p lant  at a va lue which is less 
than the ava i la b le power by a config u red va lue 

3.4.4.3 
frequency control 
automatic active power reg u lat ion i n  response to a measu red deviat ion of system freq uency 
beyond pre-set thresho lds ,  in o rder to ma inta i n  sta b le  system freq uency 

Note 1 to entry: Frequency control comprises several mechanisms, including frequency response (P(f) droop = 
proportional controller, primary control) and secondary control (integrative controller). 

3.4.5 
reactive power control of renewable energy power plant 

3.4.5.1 
Q control 
control of reactive power del ivered (usua l ly at the POC)  i ndependently of the active power 
generated 

Note 1 to entry: The plant controller coordinates the Q control at the plant level, adjusting the reactive power 
generated in response to the settings received from TSO or DSO and ensuring compliance with the grid code 
requirements. 

3.4.5.2 
power factor control 
control of reactive power del ivered (usua l ly at the POC) proport ional  to the active power 
generated 

Note 1 to entry: The plant controller coordinates the Q control at the plant level, adjusting the reactive power 
generated in response to the settings received from TSO or DSO and ensuring compliance with the grid code 
requirements. 

3.4.5.3 
reactive power voltage droop control 
Q-by-U control 
control of reactive power del ivered proport iona l  to the deviat ion of the gr id voltage measured 
at the POC from a set va l ue 

Note 1 to entry: The plant controller coordinates the Q-by-U control at the plant level (usually at the POC), adjusting 
the reactive power generated in response to the settings received from TSO or DSO and ensuring compliance with 
the grid code requirements. 

3.4.6 
enhanced control 

3.4.6.1 
inertia control 
synthetic inertia control 
behavio ur  of a renewable energy generating  u n it or p lant  w i th a converter type i nterface to 
emu late the effect of a rotat i n g  mass on the active power feed- in  as synchronous generators 
would do respond i ng to a ra pid freq uency change 

Note 1 to entry: Inertial control is also designed as "synthetic inertia" or "virtual inertia control". 

Note 2 to entry: Inertial control can be performed by the generating unit control, at plant level through plant 
controller, or both. 

Note 3 to entry: The effect of a synchronous generating unit such as the rotor maintains its state of uniform 
rotational motion and angular momentum unless an external torque is applied. 
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3.4.6.2 
damping control 
active and reactive power control  performa nce of a re newab le  energy generat ing u n it or p lant  
with converter type i nterface in tended to dam pen system osc i l lat ions with i n  a specified 
frequency ra nge 

Note 1 to  entry: Damping control is also designed as Power System Stabilizer (PSS). 

Note 2 to entry: Damping control can be performed by the generating unit control, at plant level through plant 
controller, or both. 

3.4.7 
virtual synchronous generator 
VSG 
virtual synchronous machine 
VSM 
convertor equ i pped with a contro l l e r  whose a lgorithm s imu lates the dynamic behav iour  of a 
synchronous mach ine  

Note 1 t o  entry: The VSM is intended to achieve improved performance over the DQCI/PLL convertors (dq-axis 
current-injection/Phase Lock Loop) concerning ROCOF, loss of synchronising torque and reference voltage, 
frequency stability, voltage stability, sub-synchronous oscillations and fault current in-feed. 

Note 2 to entry: The new converter control algorithms aimed to provide "synchronous-like" performance, including 
inertia support, short-circuit power, voltage and frequency control and black-start capabilities, are designed as "grid­
forming converters" too. There is no consensus over the exact meaning of these terms and the electrical capabilities 
assigned to them, except that the converter should provide a voltage behind a reactance, like a SM. In opposition, 
the "state-of-the-art" DQCI/PLL converters are sometimes designed as "grid-feeding" or "grid-following" converters. 

3.4.8 
interface protection 
e lectrica l protect ion req u i red to ensure that a generator is d isconnected for any event that cou ld 
i mpa i r  the i nteg rity or degrade the safety of the network it  is con nected to 

Note 1 to entry: The interface protection shall be insensitive to voltage and frequency variations in the network 
within the voltage and frequency settings. 

Note 2 to entry: The interface protection can also be realised in a power control device. 

3.4.9 
anti-islanding protection 
protect ion funct ion or combi nat ion of protect ion fu nct ions prevent ing an u n i ntent ional  is land to 
be supp l ied with e lectrica l energy by d istr ibuted energy resou rces 

Note 1 to entry: An anti-islanding protection usually includes the detection of system conditions which could lead 
to an unintentional island. 

[SOURC E :  I E C  60050-6 1 7 : 20 1 7 , 6 1 7-04- 1 9] 

3.4.10 
dynamic reactive power support 
a b i l i ty of a renewa ble energy generat ing u n it to de l iver q u ickly add i t iona l  reactive power d u ring  
and after a n  a bnormal  voltage change,  su pport ing  syste m voltage retent ion 

Note 1 to  entry: This performance is referred to as "fast fault current injection". 

Note 2 to entry: Timing and accuracy of dynamic support by fast fault current injection may include several stages 
during a fault and after its clearance. 

Note 3 to entry: Grid codes could define requirements for symmetrical injections (3-phase faults) and unsymmetrical 
ones (1-phase or 2-phase faults). 

Copyright International Electrotechnical Commission 



- 20 - I EC 62934 :2021  © I E C  2021  

3.4.11 
post fault active power recovery 
process of renewable energy generating  u n it or power p lant  to restore its active power from a 
temporary value d u ring  system fau l t  to a stab le va l ue after the fa u l t  is cleared 

3.4.12 
black-start capability 
recovery capa b i l ity of a generating  u n it or power p lant  from a sh utdown without any electrical  
energy su pply externa l  to the power-generat ing faci l i ty 

3.5 Terms and definitions for forecasting 

3.5.1 
power forecasting 
active power or electr icity output est imate of one or m ore renewa ble energy power p la nts in a 
specified future t ime scale 

3.5.2 
hour-ahead power forecasting 
active power or electric ity output est imate of one or more renewable energy power p la nts for 
the next 1 h to 24 h ,  with a typical  t ime resolut ion of 1 5  m i n  or 1 h 

Note 1 to entry: In some documents the expression "ultra-short-term power forecasting" or "intra-day power 
forecasting", is used with a similar meaning. 

Note 2 to entry: The expression "6-hour ahead forecasting" or similar can be used. 

3.5.3 
day-ahead power forecasting 
active power or electricity output esti mate of one or more renewable energy power p lants for 
the next 24 h to 72 h ,  sta rti ng from 0 h r  next day with a typ ica l  t ime resol ut ion of 1 5  m in  or  1 h 

Note 1 to entry: In some documents the expression "short-term power forecasting", is used with a similar meaning. 

Note 2 to entry: The expression "2-day ahead forecasting" or similar can be used. 

3.5.4 
week-ahead power forecasting 
active power or electric ity output est imate of one or more renewable energy power p la nts for 
the next week or weeks, start ing fro m 0 hr next day w i th a typ ica l  t ime resolut ion of 1 5  m i n  or  
1 h 

Note 1 to entry: The expression "2-week ahead forecasting" or similar can be used. 

3.5.5 
deterministic power forecasting 
power forecasti ng with certa i n  i nformation for a specified future t ime scale, usua l ly ta k ing the 
form of active power output  

3.5.6 
probabilistic power forecasting 
power forecasti ng with u ncerta in ty i nformation for a s pecified future t ime scale, usua l ly taking 
the form of proba b i l ity dens ity funct ion or quanti les of the d istri but ion 

3.5.7 
ramp forecasting 
power forecast ing for the ra m p  event of renewable energy generat ion i n  the future, wh ich is 
considered to be occurr ing if the magn itude of the i ncrease or  decrease is g reater than a 
predefi ned power ram p  thres hold va lue 
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3.6 Terms and definitions for grid compliance test and assessment 

3.6.1 
grid compliance 
electrica l behav iour  of renewable energy power p lant  meet ing spec ific tec h n ical req u i rements 
i n  g r id codes g iven by power system operators , regu l ators or a uthorit ies 

3.6.2 
grid adaptability 
cont inuous operation capa b i l ity of renewable energy power p lant  d u ri n g  gr id d isturbance, such 
as voltage dev iation ,  frequency deviation ,  voltage u n ba lance,  voltage f luctuat ion and fl icker, 
harmonics 

3.6.3 
model validation 
proced u re to va l idate some specifics of a s i m u lat ion model aga inst the test resu lts,  for exa mple, 
a predefi ned set of model parameters 

3.6.4 
type test 
type testing 
act ion of carry ing out tests for a g iven renewable energy generat ing  u n it type accord ing to 
specified proced u res 

3.6.5 
plant test 
plant testing 
act ion of carry ing out  tests for renewable energy power p lant  accord i n g  to specified proced u res 

3.6.6 
certification 
th i rd-party attestation related to products , processes , systems or persons 

Note 1 to entry: Certification of a management system is sometimes also called registration. 

Note 2 to entry: Certification is applicable to all objects of conformity assessment except for conformity assessment 
bodies themselves, to which accreditation is applicable. 

[SOURC E :  I E C  60050-902 :20 1 3 , 902-04-05] 

3.6.7 
commissioning 
activ it ies undertaken to prepare a system or prod uct pr ior  to demonstrat ing  that it meets its 
specified req u i rements 

[SOURC E :  I E C  60050-82 1 : 20 1 7 , 82 1 - 1 2-09] 

3.6.8 
surveillance 
systematic iterat ion of conform ity assessment act iv i t ies as a basis for mainta in ing  the val id ity 
of the statement of conform ity 

[SOURC E :  I E C  60050-902 :20 1 3 , 902-05-0 1 ]  

Copyright International Electrotechnical Commission 



3.6.9 
inspection 

- 22 - I EC 62934 :2021  © I E C  2021  

exa m i nat ion of a product des i g n ,  prod uct, process or i nsta l lat ion and determi nat ion of  i ts 
conformity with specific req u i rements or ,  on the bas is of profess iona l  judgement, with genera l 
req u i rements 

Note 1 to entry: Inspection of a process may include inspection of persons, facilities, technology and methodology. 

[SOURC E :  I E C  60050-902 : 20 1 3 , 902-03-03] 

3.7 Terms and definitions for scheduling, dispatching and market 

3.7.1 
power system participants 

3.7.1.1 
system operator 
network operator 
party respons ib le for safe and rel iab le  operation of a part of the electr ic power system i n  a 
certa i n  area and for con nect ion to other parts of the electric power system 

Note 1 to entry: In some countries, "network operator" is not the same as "system operator". In those countries, the 
system operator is responsible for dispatching generation, while the network operator (network company) operates 
the network, including technical availability and maintenance. 

[SOURC E :  I EC 60050-6 1 7 :  2009 ,  6 1 7-02-09, mod ified - Note 1 to entry is added] 

3.7.1.2 
transmission system operator 
transmission network operator 
TSO 
party operat ing a tra nsmiss ion system 

[SOURC E :  I E C  60050-6 1 7 : 2009 ,  6 1 7-02- 1 1 ]  

3.7.1.3 
distribution system operator 
distribution network operator 
DSO 
party operat ing a d istr ibut ion system 

[SOURC E :  I E C  60050-6 1 7 : 2009 ,  6 1 7-02-1 0] 

3.7.1.4 
plant operator 
enterprise respons i ble for the operat ion  of the renewable energy power p lant ,  either through  
ownersh i p  or co ntractua l  ob l igat ions 

3.7.2 
generation unit schedule 
representat ion of the p l a n ned output power as a fu nct ion of t ime with i n  a specified t ime interval 

Note 1 to entry: Typically, the generating unit schedule is approximated by a given set of  values, e.g., output-power 
values averaged over sequential time intervals each of which has a duration of a quarter of an hour. 

[SOURC E :  I E C  60050-6 1 7 : 2009 ,  6 1 7-03- 1 1 ]  
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3.7.3 
utilization of renewable energy 

3.7.3.1 
plant availability 
rat io of the total n u mber  of hours d u ring  a certa i n  period , exc lud ing the n u m ber of hours that 
the renewa b le  energy power plant co u ld not be operated due to mai ntenance or in ternal  fa u lt 
s i tuations ,  to the tota l n u m ber of hours i n  the per iod , expressed as a percentage 

3.7.3.2 
resource availability 
rat io of the total n u mber  of hours d u ring  a certa i n  period , exc lud ing the n u m ber of hours that 
the renewable energy power p lant cou l d  not be operated due to i n suffic ient  resou rces , to the 
tota l n u mber  of hours i n  the period ,  expressed as a percentage 

3.7.3.3 
production availability 
rat io of the total n u mber  of hours d u ring  a certa i n  period , exc lud ing the n u m ber of hours that 
the renewable energy power plant could not be operated due to ma intenance , i nterna l  fa u l t  
s ituat ions or i nsuffic ient resources , to  the  tota l n u m ber of hours i n  the  period , expressed as a 
perce ntage 

3.7.4 
available power 
max i m u m  poss ib le  power a renewable energy generat ing u n it o r  power p lant  can prod uce ta king 
i nto account  eq u i p ment fa i l u re ,  defects , mai ntenance and other obstruct ions 

Note 1 to entry: The corresponding integral power in a certain interval is available electrical energy. 

3.7.5 
curtailment 
red uction  of the active power outp ut of re newa b le  energy generat ing u n i ts or power p lants be low 
the maxim u m  which cou ld  be fed i nto an e lectric power network in the preva i l i n g  cond it ions 

3.7.6 
curtailed power 
d i fference between ava i lab le  power and actual powe r of renewa ble energy generat ing u n its or 
power p la nts 

3.7.7 
curtailment proportion 
rat io of curtai led e lectricity to the ava i lab le  e lectricity of re newa ble energy generat ing  u n its or 
power p la nts i n  a certa i n  i nterva l 

3.7.8 
full-load hours 
FLH 
utilization time 
installed capacity usage time 
quot ient of e lectrica l energy prod uced i n  a certa i n  per iod (typ ica l ly  a year,  8 760 hours )  and  the 
i nsta l led power of renewab le  energy generati ng u n its or power p lants ,  expressed in hours 
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m arketp lace for buying and sell ing e lectr ic powe r  and e l ectr ic ene rg y  to be  de l ivered during 
a g iven t ime i nterva l ,  with tra nsparent and non-d iscri m i natory pr ic ing cond it ions for a l l  
authorized partic ipants and with lega l  i ndependence from t h e  b uy ing a n d  sel l i ng bus i ness 
entit ies 

EXAMPLE Different markets comprise the future market, the day-ahead market and the intraday market which have 
different timespans to delivery. 

[SOURC E :  I EC 60050-6 1 7 : 2009 ,  6 1 7-03-0 1 , mod ified - the or ig i n a l  term "e nergy exchange" is 
changed to "e lectrica l energy exchange" or  "e lectr ic ity exchange" , and  examp le  is added] 

3.7.10 
market clearing price 
determ i ned price of a n  a uct ion at wh ich a maxi m u m  tra nsaction vo l u me accord i n g  to the g iven 
sel l  and buy orders can be ca lcu lated 

3.7.11 
future market 
e lectrica l energy exchange where market part ic ipa nts trade sta ndard ized futu res contracts 
wh ich defi ne qua ntit ies of e lectricity at a g iven price for de l ivery at a specified t ime in the future 

3.7.12 
spot market 
e lectricity market in wh ich e lectricity contracts are traded fo r short term de l ivery 

Note 1 to entry: Both day-ahead and intraday markets are spot markets. 

3.7.13 
day-ahead market 
e lectricity ma rket i n  wh ich e lectr ic ity contracts are traded for de l ivery on the fo l lowi ng ca lendar 
day 

3.7.14 
intraday market 
e lectricity market in wh ich e lectricity contracts are traded fo r del ivery a few hours in adva nce 

3.7.15 
balancing market 
e lectricity ma rket in wh ich rea l  opt ions for active power increase and decrease are traded with 
d i fferent activation t imes 

Note 1 to entry: In  balancing market there is  usually an energy payment i f  the option is  activated and a capacity 
payment for the contracted power. 

3.7.16 
ancillary services 
services necessa ry for the operat ion of a n  e lectric power system prov ided by the system 
operator and/or by power system users 

Note 1 to entry: System ancillary services may include the participation in frequency regulation, reactive power 
regulation, active power reservation, etc. 

[SOURC E :  I E C  60050-6 1 7 :  2009 ,  6 1 7-03-09] 
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3.7.17 
feed-in tariff 
F IT  

- 25 -

reg u lated pr ice fo r e lectrica l energy fed i nto the g rid wh ich is often used i n  s u p port schemes for 
renewa ble energy and that is fixed over a long t ime i nterval of s i m i la r  length as the l i fe t ime of 
the e lectric generator 

Note 1 to entry: Feed-in tariffs pose an incentive to invest in different types of generation and they are therefore 
cost-reflective, providing long-term income certainty and reduced risk. 

Note 2 to entry: Feed-in tariffs often include a tariff depression, a mechanism that decreases the tariff for newly 
built generators over time. Enhanced digression schemes have a feedback loop to the development of investment 
expenses or the rate of new installations. 

3.7.18 
net m etering 
practice of measur ing with a s ing le  meter ing device , at user's point  of supp ly ,  the d ifference 
between  the energy i njected i nto the power system and the energy d rawn out from the power 
system 

Note 1 to entry: Net metering is normally used for small generation facilities. 

[SOURC E :  I E C  60050-6 1 7 : 2009 ,  6 1 7-04-07] 

3.7.19 
demand side management 
DSM 
process that is in tended to i nfluence the quantity or patterns of use of e lectr ic  energy consu med 
by end-use custo mers 

[SOURC E :  I E C  60050-6 1 7 : 2 0 1 1 ,  6 1 7-04- 1 5] 

3.7.20 
demand response 
DR 
act ion resu lt ing from management of the e lectricity demand i n  res ponse to su pp ly condit ions 

[SOURC E :  IEC 60050-6 1 7 : 2 0 1 1 ,  6 1 7-04- 1 6] 

3.8 Miscellaneous terms and definitions 

3.8.1 
low voltage 
LV 
a set of voltage levels used for the d istri but ion of e lectricity and whose u pper l i m it is genera l ly  
acce pted to be 1 000 V for a lternat ing cu rre nt and 1 000 V or 1 500 V for d i rect cu rre nt 

[SOURC E :  IEC 60050-60 1 : 1 985 60 1 -0 1 -26 ,  mod ified - thresho ld of low voltage for d i rect 
current  is  added] 

3.8.2 
high voltage 
HV 
1 )  i n  a general sense,  the set of voltage levels i n  excess of low voltage 

2 )  in a restrictive sense, the set of upper voltage leve ls used i n  power systems for bu lk  
transm iss ion of  e lectricity 

[SOURC E :  I E C  60050-60 1 : 1 985 ,  60 1 -0 1 -27] 
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3.8.3 
medium voltage 
MV 
a ny set of voltage leve ls ly ing between the lower l i m it of h ig h -voltage and a specified h i g her 
va lue  

Note 1 to entry: The boundaries between medium- and high-voltage levels overlap and depend on local 
circumstances and history or common usage. Nevertheless the band 30 kV to 100 kV frequently contains the accepted 
boundary. 

[SOURC E :  I EC 60050-60 1 : 1 985 ,  60 1 -0 1 -2 8 ,  mod ified - the upper range of med i u m  voltage is 
specified] 

3.8.4 
(electronic) (power) converter 
operative u n it for e lectro n i c  power convers ion ,  com pr is ing one or more e lectron ic  valve devices, 
tra nsformers and fi lters if necessary and aux i l iaries if a ny 

Electric power converter 

DC converter 

Figure 1 - Examples of basic electronic power converters 

Note 1 to entry: See Figure 1. 

Note 2 to entry: In English, the two spellings "convertor" and "converter" are in use, and both are correct. 

IEC 

[SOURC E :  I E C  60050-55 1 : 1 998 ,  551 - 1 2-0 1 , modified - the word "convertor" is deprecated i n  
th is document] 

3.8.5 
inverter 
e lectric energy converter that changes d i rect e lectric cu rrent to s i ng le-phase or polyphase 
a lternating cu rrents 

[SOURC E :  I E C  60050- 1 5 1 :200 1 , 1 5 1 - 1 3-46] 

3.8.6 
inverter-based generator 
I B G  
generator con nect ing  to t h e  electric power network via a n  i nverter 
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4 Acronyms and abbreviations 
B PS 

CSCR 

DER 

DG 

DR 

DSM 

DSO 

EENS 

EMT 

FIT 

FLH 

FRT 

HV 

HVDC 

I B G  

LFO 

LV 

MV 

PCC 

PGUC 

POC 

RE 

REG 

REGU 

RMS 

ROCOF 

SCR 

SCR I F  

sso 
SSR 

TSO 

OFRT 

OVRT 

U FRT 

UVRT 

VPP 

VRE 

VSG 

VSM 

WSCR 
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b u l k  power system 

compos ite short-circu i t  ratio 

d istr ibuted energy resou rces 

d istri buted generation 

demand response 

demand s ide management 

d istri but ion system operator 

expected energy not supp l ied 

electromag netic trans ient  

feed- in tariff 

fu l l  load hours 

fa u l t  r ide-through  

h igh  voltage 

h igh  voltage d i rect cu rrent  

i nverter-based generator 

low-frequency osc i l lat ion 

low voltage 

med i u m  voltage 

point of common cou p l i ng  

po in t  of  generat ing u n it con nection 

point of co nnect ion 

renewab l e  energy 

renewab l e  energy generation 

renewab le  energy generati ng u n it 

root mean square 

rate of change of frequency 

short-circu i t  rat io 

short-circu i t  ratio w i th i nteract ion factors 

sub-synchronous osc i l lat ion 

sub-synchronous resonance 

transm iss ion system operator 

over-freq uency ride-through  

over-voltage r ide-through  

under-frequency r ide-th rou g h  

under-voltage r ide-through 

virtual  power p lant  

variab le renewa ble energy 

v i rtua l  synchronous generator 

v i rtua l  synchronous machine 

weighted short-c i rcu i t  ratio 
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Annex A 
( i nformative) 

Illustration of unit, plant, cluster and kinds of points 

Renewa b le  energy generat ing u n its may have d i ffere nt forms accord i ng to the types of 
renewa ble energy sources , rated voltage and topology desig n .  F igure A . 1  shows six typical  
forms of generat ing u n its i n  wind power p lants and photovo ltaic power p lants .  

:
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a)  generat ing u n it i n  a w ind  power p lant 
with low voltage wind turb ine  and 
two-w i n d i ng boost tra nsformers 

NOTE If the PGUC is defined at P1, the boost 
transformer belongs to the power collection 
system. If the PGUC is defined at P2, the boost 
transformer belongs to the generating unit. 
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c) generat ing u n it of a res ident ia l  
photovolta ic  power p lant  us ing a 
res ident ia l  i nverter wh ich  is d i rectly 
con nected to the low voltage network 
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e) ge nerat ing u n its i n  a photovoltaic 
power plant us ing tens of stri ng 
i nverters and two-wind ing  
transformers 

b) generat ing u n it i n  a wind power p lant  
us ing a wind turb ine  with med i u m  
rated voltage 
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d)  generat ing u n it i n  a photovoltaic 
power p lant using a centra l  i nverter 
and two-wind i ng boost tra nsformers 

NOTE If PGUC is defined at P1, the boost 
transformer belongs to the power collection 
system. If the PGUC is defined at P2, the boost 
belongs to the generating unit. 
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f) generat ing u n its i n  a photovo ltaic 
power p lant  us ing two central 
i nverte rs and one boost transformer 
with sp l i t  w ind i ngs 

Figure A.1 - Typical forms of renewable energy generating units 
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A renewa b le  energy power p lant  usua l ly  inc l udes one  or more renewa ble energy generat ing 
u n its ,  a p lant  su bstation (transformer su bstation or switc h i n g  s u bstat ion)  and  necessary 
overhead l i nes or ca bles , wh ich a l l  belong to the power col lect ion system .  Normal ly ,  reactive 
power com pensat ion systems equ i pped ins ide the p lant  su bstation to he lp  mainta i n  the voltage 
sta b i l i ty ,  such as SVC or SVG, a re not a part of power col lect ion syste m .  F igure A.2 shows two 
typical  forms of a renewa b le  energy power p lant .  
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- - - - .., 
static var 1 
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a) The plant substation is a transformer substation 

External electric 
power system 
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)>) t.h e . plantl:;ubstation is a switching substation 

' 
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F i g u re A.3  shows the typ ical form of several renewa ble energy power p la nts con nected to the 
power network v ia a su bstatio n .  These power p lants form a c l uster. The PCC point  wi l l  be i n  
d i fferent p laces accord i n g  to the owner of the su bstatio n .  
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Renewable energy 
power plant 

Renewable energy 
power plant 
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Renewable energy 
power plant 

Electric power system 

Substation <of cluster>c 

• If lhe substation of cluster is owned by the utility. 

b If the substation of cluster is owned by the power plants. 

c The transformer is not needed when the nominal voltage of 
renewable energy power plants is the same as the network. 

Figure A.3 - Cluster of renewable energy power plants 

IEC 



- 32 - I EC 62934 :2021  © I E C  2021  

I ndex of terms 

(electron ic) (power) converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

active power control of renewable energy power plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

active power ramp rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 

aggregated model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

anci l lary services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

anti-island ing protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

asynchronous mach ine type of generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

avai lable power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

balancing market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

black-start capabi l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

bulk power system, bulk electricity system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

capacity credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

certification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

commissioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

composite short-circuit ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

confidence coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

constant active power control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

converter type of generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 

credit of renewable energy generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

curtailed power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

curtai lment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

curtai lment proportion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

damping control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

day-ahead market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

day-ahead power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

delta active power control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

demand penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

demand response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

demand side management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
-· , ,  - - . . . . . . . ---

copyright International E lectro�r���ic power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 



I E C  62934:2021  © I E C  2021  - 33 -

distributed energy resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

distributed generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

distribution system operator, distribution network operator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

dynamic reactive power support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

dynamic simu lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

electric power network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

electric power system, electricity supply system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

electrical energy exchange, electricity exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

electrical quantities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

electrical s imulation model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

electromagnetic transient simulation, EMT simu lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

electromechanical simulation, root mean square s imu lation ,  RMS simu lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

energy penetration,  electricity penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

enhanced control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

expected energy not suppl ied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

fault ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

feed-in tariff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

flicker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

frequency control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

full-load hours, uti l ization time, installed capacity usage t ime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

future market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

generation unit schedu le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

generic model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

grid adaptabi l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

grid compl iance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

harmonic resonance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15  

harmonic, harmon ic component . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12  

h igh  voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

hour-ahead power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

inertia control, synthetic inertia control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

installation penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

intentional island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :: : . . . . .  : . :· . . .  :: . :  . . .  : :  . .  ::: . : . :·: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  
Copyright International Electrotechnical Commission 



- 34 - I EC 62934 :2021  © I E C  2021  

interface protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

interharmonic component . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

intraday market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

inverter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

inverter-based generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

island operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

islanding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

low voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

low-frequency osci l lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

lumped model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

market clearing price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

medium voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

model validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

net metering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

nominal active power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

nominal apparent power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

nominal current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

nominal voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

over-frequency ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

over-voltage ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

plant ava i labi l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

plant control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

plant control ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

plant operator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

plant test, plant testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

point of common coupl ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

point of connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

point of generating unit connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

post fault active power recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

power collection system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

power factor control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  
Copyright International Electrotechnical Commission 



I E C  62934:2021  © I E C  2021  - 35 -

power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

power penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

power qual ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

power system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

power system participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

probabilistic power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

production availabi l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

production simu lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

Q control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

ramp forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

rate of change of frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

rated power, rated active power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

reactive power control of renewable energy power plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

reactive power voltage droop control ,  Q-by-U control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

registered power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

renewable energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

renewable energy generating unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

renewable energy generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

renewable energy power plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

resource availabi l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

short-circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

short-circuit current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

short-circuit power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

short-circuit ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

short-ci rcuit ratio with interaction factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

spot market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

substation, plant substation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

sub-synchronous osci l lation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

sub-synchronous resonance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

surveillance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  

synchronous machine type of generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

system operator, network operator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Copyright International Electrotechnical Commission 



- 36 - I EC 62934 :2021  © I E C  2021  

system oscillation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

transmission system operator, transmission network operator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

type of generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 

type test, type testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

unbalance factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

under-frequency ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

under-voltage ride-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

unintentional island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

unit control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

unit model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

utilization of renewable energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

variable renewable energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

variable renewable energy generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

virtual power plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

virtual synchronous generator, virtual synchronous mach ine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

voltage deviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

voltage d ip  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

voltage fluctuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

week-ahead power forecasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

weighted short-circuit ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

Copyright International Electrotechnical Commission 



I E C  62934:2021  © I E C  2021  - 37 -

B ib l iography 

[ 1 ] I E C  60050- 1 03 :2009 ,  International Electrotechnical Vocabulary (lE V) - Part 1 03: 
Mathematics - Functions 

[2] I E C  60050- 1 5 1  :200 1 , International Electrotechnical Vocabulary (lE V) - Part 1 5 1 :  
Electrical and magnetic devices 

[3] I E C  60050-4 1 5 : 1 999 ,  International Electrotechnical Vocabulary (lE V) - Part 4 1 5: Wind 
turbine generator systems 

[4] I E C  60050-55 1 : 1 998 ,  International Electrotechnical Vocabulary (lEV) - Part 55 1 :  Power 
electronics 

[5] I E C  60050-60 1 : 1 985 ,  International Electrotechnical Vocabulary (lE V) - Part 60 1 :  
Generation, transmission and distribution of electricity - General 

[6] I E C  60050-603 : 1 986 ,  International Electrotechnical Vocabulary (lE V) - Part 603: 
Generation, transmission and distribution of electricity - Power systems planning and 
management 

[7] I E C  60050-6 1 4 : 20 1 6 ,  International Electrotechnical Vocabulary (lE V) - Part 6 1 4 :  
Generation, transmission and distribution of electricity - Operation 

[8] I E C  60050-6 1 7 : 2009 ,  International Electrotechnical Vocabulary (lE V) - Part 6 1 7: 
Organization/Market of electricity 

[9] I E C  60050-692 : 20 1 7 ,  International Electro technical Vocabulary (lE V) - Part 692: 
Generation, transmission and distribution of electrical energy - Dependability and quality 
of service of electric power systems 

[1 0] I E C  60050-82 1 :20 1 7 , International Electrotechnical Vocabulary (lE V) - Part 82 1 :  
Signalling and security apparatus for railways 

[1 1 ]  I E C  60050-826 :2004,  International Electrotechnical Vocabulary (lE V) - Part 826: 
Electrical installations 

[ 1 2] I E C  60050-902 :20 1 3 ,  International Electrotechnical Vocabulary (lE V) - Part 902: 
Conformity assessment 

[ 1 3] I EC 6 1 400-2 1 - 1 :20 1 9 , Wind energy generation systems - Part 2 1 - 1 :  Measurement and 
assessment of electrical characteristics - Wind turbines 

[ 1 4] I EC 6 1 400-27- 1 :2020 ,  Wind energy generation systems - Part 27- 1 :  Electrical 
simulation models - Generic models 

[ 1 5] I EC 6 1 400-27-2 :2020 ,  Wind energy genera tion systems - Part 27-2: Electrical 
simulation models - Model validation 

[ 1 6] C I G R E  TB 671  (20 1 6) "Con nection of wind fa rms to weak AC networks" 

[ 1 7] C I G R E  TB 727 (20 1 8) " Model l i n g  of i nverter-based generation for power system dynamic 
stud ies" 

Copyright International Electrotechnical Commission 


