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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOLAR PHOTOVOLTAIC ENERGY SYSTEMS -
TERMS, DEFINITIONS AND SYMBOLS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
all national electrotechnical committees (IEC National Committees). The object of IEC is to pro
international co-operation on all questions concerning standardization in the electrical and electronit fiéld
this end and in addition to other activities, IEC publishes International Standards, Technical ,Specifica
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Cammittee inter

the subject dealt with may participate in this preparatory work. International, governmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. |EE, collaborates cl
ith the International Organization for Standardization (ISO) in accordance with .conditions determins
apreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearlyas possible, an interna
cpnsensus of opinion on the relevant subjects since each technical committée has representation fro
infterested IEC National Committees.

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

4) order to promote international uniformity, IEC National {Committees undertake to apply IEC Publicg

nsparently to the maximum extent possible in their fiational and regional publications. Any diverd
between any IEC Publication and the corresponding national or regional publication shall be clearly indicaf
the latter.

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

6) Al users should ensure that they have thelatést edition of this publication.
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
ekpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othef
ublications.
8) tention is drawn to thetNormative references cited in this publication. Use of the referenced publicatig
idispensable for the cerrect application of this publication.
9) tention is drawn (o ;the possibility that some of the elements of this IEC Publication may be the subje
phtent rights. IEG\shall not be held responsible for identifying any or all such patent rights.
Thig redline-version of the official IEC Standard allows the user to identify the chan

ising
mote
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made to the previous edition. A vertical bar appears in the margin wherever a change

has|beén made. Additions are in green text, deletions are in strikethrough red text.
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The main task of IEC technical committees is to prepare International Standards
exceptional circumstances, a technical committee may propose the publication of a technical

spe

cification when

e the required support cannot be obtained for the publication of an International Stand

despite repeated efforts, or

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

. In

ard,

the

Technical specifications are subject to review within three years of publication to decide

whethrer-theycanbetransformed-into-intermationat Standards——————————————————————————

IEC
82:

Thig third edition cancels and replaces the second edition published in 2007. This ed

con

The|main technical change with regard to the previous edition consists of adding / revisi
ternls and definitions which have been discussed and agreed on _during recent TC 82 W
medtings, more particularly at the WG 1 meeting in Pretoria in 2015-11.

The|changes made in this new edition were kept limited deliberately, in order to avoid a

dev
pos

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

Full
the

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The|committee has~decided that the contents of this publication will remain unchanged

the

related to the specific publication. At this date, the publication will be

3

Ab

61836, which is a technical specification, has been prepared by IEC technical comm
Solar photovoltaic energy systems.

$titutes a technical revision.

¢lopment process and get the newest terms and’ definitions published as promptly
$ible, so that they can be used in the market placé:

Enquiry draft Report on voting
82/1117/DTS 82/1176/RVC

information on the voting for<the approval of this technical specification can be foun
eport on voting indicated in‘the above table.

stability date._indicated on the IEC website under "http://webstore.iec.ch" in the

ransfornred into an International standard,
econfirmed,

ttee

tion

ong
as

din

until
Hata

ithdrawn

replaced by a revised edition, or
amended.

ilingual edition of this document may be issued at a later date.

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



https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC

TS 61836:2016 RLV © IEC 2016 -5-

INTRODUCTION

Following the development of solar photovoltaic (PV) technology, specific Standards have
been prepared by IEC Technical Committee 82 since 1987. The terms and symbols used in
the PV industry necessitate a systematisation in order to have a consolidated glossary for
experts’ common understanding.

This Glossary lists the terms and symbols that the PV industry commonly uses. It is a living
document that will change as new terms and symbols are added. These have been
harmonized with IEC 60050 and other IEC documents as far as possible. All definitions not

incly

NOT
withg

rded-im this—Techmicat-Specificatiom mmay befoundetsewhere i other tEC documemnts;

F 1 The terms "PV", "photovoltaic" and "solar photovoltaic" can be read and used interchafigeably
ut the need for stating each term to show that each is applicable and commonly used by the sofar photov

and
bltaic

indudtry.
NOTE 2 All terms beginning with "solar photovoltaic" and "PV" are listed under their respective "photovojtaic"
namgs.
NOTE 3 The terms are listed alphabetically in ten categories. Under these categories,”some of the terms |have
been| grouped into families of related meaning in order for the reader to readily se€_the differences betweep the
terms.
NOTE 4 This Glossary lists the precise usage of terms. Cross-references are provided to efficiently poinft the
reader to the location of definitions. For example, a "solar photovoltaic, array" may also be referred fo as
"phofovoltaic array" or "array" when the reference to it is particularly clear\The definition for this term, for exafple,
occufs under the family heading of "photovoltaic" in the "Solar photovoltaic systems" section.
NOTE 5 The colloquial use of "solar" as the sole adjective of & noun is discouraged. For example, though "lsolar
array]' may be commonly used in non-technical conversations; the precise terms are "solar photovoltaic afray",
"phofovoltaic array”, and "array".
NOTE 6 Unless specifically noted otherwise, the terms""device", "cell", "module", "array", "sub-array", "fjeld",
"component”, "system", and "product" refer to items_ineorporating a photovoltaic device. As a result, each of these
terms can be understood to read as "PV device", PV cell", "PV module", etc., without having to re-state the|term
"PV"leach time, though now and then it is useful tore-state "PV".
NOTE 7 The numeric quantities described by many of the terms can be expressed in any convenient unit of| time
that fhe user may wish, such as day, month_or year.
NOTE 8 "W_"is not a recommended.unit for rated power. For example for a 50 W module, the correct terminplogy
is "the rated power is 50 W", andot\"the power is 50 Wp".
NOTE 9 The documents from which these terms originated are shown in square brackets [ ]. Some adaptgtions
may have occurred.
NOTE 10 This Glossary’document recognises the related IEC co-ordinating Technical Committees:

1 |Terminology 77  Electromagnetic compatibility

21 |Secondary-cells and batteries 82  Solar photovoltaic energy systems

22 |Power_ electronic systems and equipment 88  Wind-turbines energy generation systems

47 |Semiconductor devices 105 Fuel cell technologies

64 Electrical installations and protection against 106 Methods for the assessment of electric,

electric shock magnetic and electromagnetic fields associated
with human exposure
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SOLAR PHOTOVOLTAIC ENERGY SYSTEMS -
TERMS, DEFINITIONS AND SYMBOLS

Scope-and-object

This Technical Specification deals with the terms, definitions and symbols from national and
international solar photovoltaic standards and relevant documents used within the field of

solaf photovoltaic (PV) energy systems. It includes the terms, definitions and sym
comlpiled from the published IEC technical committee 82 standards;—previcusly—publishes

The
the

2

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

con
cite
any

IEC
pho

3.1

Thig subclause addresses veeabulary pertaining to photovoltaic materials, photovoltaic

and

systems are described in 3:3.

3.1.

amqgrphous photovoltaic material
solig-state material in a semi-stable condition with no long-range order in the struc
arrapgement_of the atoms

3.1.

amorphous-siticon

focus of this document is "what do the words mean" and not "under what_condition
erms apply".

Normative references

]ient constitutes requirements of this document. For dated references, only the ed
applies. For undated references, the latest edition oféthe referenced document (inclu
amendments) applies.

60904-3:1989 2016, Photovoltaic devices — Part 3: Measurement principles for terres
ovoltaic (PV) solar devices with reference spectral irradiance data

Glossaryof Terms, definitions and symbols for solar photovoltaic energy
lsystems

Solar photovoltaic cells and modules

photovoltaic modules. ‘Other photovoltaic components are described in 3.2. Photovo|

bols

Has

5 do

heir

tion
ding

trial

tells
[taic

ural

p

SEE: "silicon/amorphous", 3.1.67.1

3.1.

3

anti-reflective coating
layer formed on the surface of a PV cell to reduce reflective loss

3.1.

3.1.

4 Area

41

active cell area
part of the total cell area designed to receive solar radiation for creating the photovoltaic
effect
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1 to entry: Active cell area equals the total cell area minus the area contribution of the metallisation lines if

4.2
ve module area

sum of total cell areas of all the cells in the module

3.1.
cell

4.3
aperture area

area that is smaller than the total cell area and bounded by an opaque mask

3.1.

module aperture area
ared that is smaller than the total module area and bounded by an opaque mask or franie

3.1.
bac

SEH: "effect/back surface field effect", 3.1.28.1

3.1.
ban

amdunt of energy required to bring an electron from the state of valence electron to the g
of-free conduction electron

Note

3.1.

barngier energy

ene

Note

Note

3.1.
buil
pho

Note

3.1.
buil
pho

Note
build

3.1.
bus

.4

D
k surface field effect

3

D
d gap energy

1 to entry: Unit: eV.

y
gy given up by an electron in penetrating the’PV cell barrier

1 to entry: The barrier energy is a measure of the electrostatic potential of the barrier.

2 to entry: Unit: eV.

B
ding-attached photovoltaie-module
ovoltaic module that is designed to be fastened onto building construction materials

1 to entry: Building-attaehed photovoltaic modules do not form part of the construction materials.

D
ding-integrated photovoltaic module
ovoltaic n{@dule that provides one or more required functions of the building envelope

tate

f the

1 togeniry: When a building-integrated photovoltaic module is removed, it leaves something out o
ngZenvelope that must be repaired.

0

lines

SEE: "metallisation line/bus bar", 3.1.42.1

3.1.
byp

11
ass diode <on a module level>

diode connected across one or more PV cells in the forward electric current direction to allow
the PV module electric current to bypass cells to prevent hot spot or hot cell damage resulting
from the reverse voltage biasing from the other cells in that module

3.1.
cell

12

SEE: "photovoltaic/photovoltaic cell", 3.1.48.1
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The following terms are used to describe the structure of PV cells and materials.

3.1.12.1

CIS photovoltaic cell

PV cell fabricated of copper indium diselenide (CulnSe,, abbreviation CIS) material as a main
constituent (thin film type)

3.1.12.2
compound semiconductor photovoltaic cell
PV cell made of compound semiconductor, which consists of different chemical elements,

dyetsensitized photovoltaic cell
phofoelectrochemical device using dye molecules with two electrodes(and an electrolyte

3.1.12.5

integrated type photovoltaic cell
mulfiple PV cells connected in series produced on a singlecsubstrate that appears like a sipgle
cell

Note|1 to entry: Integrated type PV cells may include stacked/or'side-by-side configurations.

3.1.12.6
multijunction photovoltaic cell

S€ee ;

PV tell consisting of layers of different~PV cells having different optical properties in which
incident light is absorbed by each cell\tayer

3.1.12.7
organic photovoltaic cell
PV ¢ell fabricated of organic-materials being polymers and/or small molecules (thin film type)

3.1.12.8
PN junction photovoltaic cell
PV ¢ell using a RN junction

Note|1 to entry:>~’See also "PN junction”, 3.1.39.6.

3.1.1209
Schiottky barrier photovoltaic cell

PV cell using a Schottky junction formed at the metal-semiconductor interface

3.1.12.10
silicon photovoltaic cell
PV cell fabricated of silicon material as a main constituent

3.1.12.11
stacked photovoltaic cell

SEE: "cell/multijunction photovoltaic cell", 3.1.12.6
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3.1.12.12
tandem photovoltaic cell
common name for a stack of two or more PV cells behind each other

SEE: "cell/multijunction photovoltaic cell", 3.1.12.6

3.1.12.13
thin film photovoltaic cell
PV cell made of thin layers of semiconductor material

Note 1 to entry: See also "silicon/polycrystalline silicon", 3.1.67.5.

3.1.13
cell|barrier

very| thin electric-potential barrier along the interface between the P-type layer andithe N-

layef of a PV cell

Note|1 to entry: A cell barrier is also known as the "depletion zone".

Note|2 to entry: An enlectric-potential barrier is a region of high electric field strength opposing the passage
electfically charged particle in a direction depending on the sign of the electric charge:

3.1.14
celljjunction
SEH: "junction/cell junction”, 3.1.39.1

3.1.15
CIS|photovoltaic cell
SER: "cell/CIS photovoltaic cell", 3.1.12.1

3.1.16
conmpound semiconductor photovoltaic cell
SEH: "cell/compound semiconductor photovoltaic cell", 3.1.12.2

3.1.017
conyersion efficiency
ratig of electric power generatéd by a PV device per unit area to its incident irradiance

Note|1 to  entry: Typieally measured under standard test conditions, STC. See
"conditions/standard test conditions", 3.4.16.5.

Note|2 to entry: Unit:_.dimensionless, usually expressed as a percentage, %.

3.1.18
crysgtalline:silicon
SEH: "silicon/crystalline silicon", 3.1.67.2

type

pbf an

also |

3.1.19
current
for PV devices and related entries, see "photovoltaic/photovoltaic current”, 3.1.48.2

Note 1 to entry: There are many uses for the electrical term "current".

3.1.20
Czochralski process
SEE: "ingot manufacturing process/Czochralski process”, 3.1.37.1

3.1.21
dark current
electric current remaining in a PV device when its incident irradiance is zero
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Note 1 to entry: Unit: A.

3.1.22
device
SEE: "photovoltaic/photovoltaic device", 3.1.48.3

3.1.23
diffusion layer
portion of P-layer or N-layer prepared by a diffusion of dopants to form a PN junction

tional solidification
: "ingot manufacturing process/directional solidification", 3.1.37.2

dopant (such as phosphorus in the case of silicon material) that supplies an additipnal

ical added in small amounts to a semiconductor material to modify its electfical
propgerties

Note|1 to entry: An N-dopant introduces more electrons than c@re Tequired for the structure of the material
(e.g.] phosphorus for silicon material).

Note|2 to entry: A P-dopant creates electron vacancies in the material structure (e.g., boron for silicon materiga

).

3.1.p7
dyetsensitized photovoltaic cell
SEH: "cell/dye-sensitized photovoltaic cell’, 3.1.12.4

3.1.28
t
: "photovoltaic/photovoltaic gffect”, 3.1.48.4

effegt where the charge carriers generated near the back side of a PV cell are colletted
effectively by the_inner electric field that is formed by a heavily doped zone near the [rear

effect\where the short-circuit electric current is increased by trapping incident light inside a
PV cell using textured surfaces and structures, etc.

3.1.29
electromagnetic casting
SEE: "ingot manufacturing process/electromagnetic casting”, 3.1.37.3

3.1.30

encapsulant

material used between the substrate and superstrate to provide environmental protection for
photovoltaic cells in a photovoltaic module
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3.1.31

energy gap

smallest energy difference between two neighbouring allowed bands separated by a forbidden
band

HEV-111-14-37]

Note 1 to entry: See also "band gap energy", 3.1.6.

Note 2 to entry: Unit: eV.

3.1.52

flexjble photovoltaic module

phofovoltaic module that is designed to be intentionally and repetitively twisted, {ourvefl or
othgrwise bent without physical, electrical or visual damage

SEH: "junction/heterojunction”, 3.1.39.2

.p4

: "ingot manufacturing process/float zone melting", 3.1.37.4

lines
: "metallisation line/grid line", 3.1.42.2

rojunction

3.1.86

hot |[spot

intepse localised heating occurring in_a “PV module when its operating electric cufrent
excgeds the reduced short-circuit current of a shadowed or faulty PV cell or group of ¢ells
withjn it

Note|1 to entry: When a hot spot occurs, the affected cell or group of cells is forced into reverse bias and [must
dissipate power, which can cause_everheating. The voltage bias or damage creates a small, localized shunt|path
wherg a large portion of the PV module current appears.

3.1.87

inggt manufacturing _process
prodess by which an/ingot is manufactured

3.1.
Czo
met

conditions, a rotating seed crystal from a counter-rotating molten silicon bath

Note

B7.1
chralski process
nod 'off growing a perfect large-size single crystal by slowly lifting, under careful codling

1 to entry: The Czochralski process produces a cylindrical-section silicon ingot, which can be cut into wafers

that are usually round or pseudo-square.

3.1.37.2

dire

ctional solidification

method of making large-grain multicrystalline silicon ingots by controlling the cooling rate of
molten silicon that has been placed in a square-section crucible

Note
are s

1 to entry: Directional solidification produces a square-section silicon ingot that can be cut into wafers that
quare or rectangular.
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3.1.37.3

electromagnetic casting
method of making multicrystalline silicon ingots by which a continuously fed square-sectional
open-bottom cold crucible of molten silicon is continuously pulled downward through an

elec

Note
are s

tromagnetic field

1 to entry: Electromagnetic casting produces a square-section silicon ingot that can be cut into wafers that

quare or rectangular.

3.1.37.4

[SO

3.1.
cell
junc

Note

3.1.

ding the movement of charge carriers from one region to the other
JRCE: IEC 60050-521:2002, 521-02-72]

B9.1
junction
tion between the P-type semiconductor and N-type semiconductor of a PV cell

1 to entry: The PV cell junction lies within the cell*barrier or depletion zone.

89.2

het¢rojunction

PN
aton

3.1.
hon
PN

aton

3.1.

unction in which the two regions differ in their doping conductivities, and also in
nic compositions

B9.3

ojunction

junction in which~the two regions differ in their doping conductivities, but not in {
hic compositions

89.4

Sch
jun

ttky barrier
ioncbetween a metal and a semiconductor in which a transition region, formed at

surface’of the semiconductor, acts as a rectifying barrier

een
Frier

heir

heir

the

[SOURCE: IEC 60050-521:2002, 521-02-71]

3.1.39.5

PIN

junction

junction consisting of an intrinsic semiconductor between a P-type semiconductor and an N-

type

Note

semiconductor, intended to reduce the recombination of minority carriers

1 to entry: A PIN junction is widely used in thin film amorphous silicon PV cells.

3.1.39.6
PN junction

junc

tion between a P-type semiconductor and an N-type semiconductor
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3.1.40
light confinement effect
SEE: "effect/light-confinement effect", 3.1.28.2

3.1.41
material
SEE: "photovoltaic/photovoltaic material”, 3.1.48.5

3.1.42
metallisation line
metaHic—conducter—en-the—front-oer-back—efaPV—cel-intended—to—condust-the—elestric—eusrent

gengerated by the PV cell

Note|1 to entry: A metallisation line can be screen-printed, vapour-deposited or extruded (line-written).

Note|2 to entry: The lines are of two types.

3.1.42.1

bus|bar <of photovoltaic cells>
metallisation line with a cross-section area greater than that of the(grid lines, connected to
grid|lines and intended to carry their electric current to the wiresCor ribbons interconnegting
the PV cell with other PV cells

Note|1 to entry: Interconnect wires are connected to the bus bars by soldering or welding.

3.1.42.2
grid line
metallisation line intended to collect electric current. from the surface of the semiconductgr of
the PV cell

3.1.43
micfocrystalline silicon
SERH: "silicon/microcrystalline silicon";:31.67.3

3.1.44
module
SEH: "photovoltaic/photovoltaic module”, 3.1.48.6

3.1.45
multicrystalline silicon
SEH: "silicon/multicrystalline silicon", 3.1.67.4

3.1.46
multijunction photovoltaic cell
SEH: “cell/multijunction photovoltaic cell", 3.1.12.6

3.1.47
organic photovoltaic cell
SEE: "cell, organic photovoltaic cell", 3.1.12.7

3.1.48
photovoltaic
photovoltaics

PV

| ltaic, adjecti
photovoltaics, noun

relating to electrical phenomena caused by the photovoltaic effect
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3.1.48.1
photovoltaic cell
most elementary photovoltaic device

Note 1 to entry: In solar PV energy system applications, another term for "photovoltaic cell" is "solar photovoltaic
cell", colloquially referred to as a "solar cell".

3.1.48.2
photovoltaic conversion
prodess of electric energy generation by the photovoltaic effect

Note|1 to entry: The most-common photovoltaic conversion is from solar irradiation to electric energy)

3.1.48.3
photovoltaic current
DC electric current generated in a photovoltaic device

Note|1 to entry: See also "dark current”, 3.1.21.

Note|2 to entry: Unit: A.

3.1.48.4
phorovoltaic device
comlponent that exhibits the photovoltaic effect

Note|1 to entry: Examples of a photovoltaic device includes.a photovoltaic cell, module or array.

3.1.48.5
photovoltaic effect

production-of- DCvoltage basic physicakphenomenon in which an electric potential differgnce
is pffloduced by the absorption of photons

Note|1 to entry: Currently the photovoltaic effect is known to be produced by specifically designed
semigonductors. This results in the direct non-thermal conversion of radiant energy into electrical energy.

3.1.48.6
photovoltaic material
material that exhibitsthe photovoltaic effect

3.1.48.7
photovoltaiesmodule
comlplete and“environmentally protected assembly of interconnected photovoltaic cells

Photovoltaic modules can be assembled into photovoltaic panels and photovoltaic arrays| See

3.1.49

photovoltaic generator

power supply unit using the photovoltaic effect to convert solar irradiation into direct current
electricity

Note 1 to entry: The main component of a photovoltaic generator is the photovoltaic array.
Note 2 to entry: A photovoltaic generator does not include energy storage devices or power conditioners.

3.1.50

photovoltaic laminate

portion of a photovoltaic module consisting of substrate, encapsulant, complete photovoltaic
cell circuit, and superstrate
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Note 1 to entry: A photovoltaic module includes a laminate and a junction box. A frame and other accessories can
also be added.

3.1.51

photovoltaic lamination

process of bonding the substrate, encapsulant, complete photovoltaic cell circuit, and
superstrate

3.1.52 Photovoltaic module

3.1.52.1

crygtath i I Hai il

c-Si| photovoltaic module Q
module fabricated from crystalline silicon as the active photovoltaic materials Q}/
Note|1 to entry: This is a wafer-based technology. Q\%

Note|2 to entry: The crystalline structure can be in the form of monocrystalline @’in le-crystal, s¢-Si),

multiprystalline (mc-Si), etc. (‘b
O

Note|3 to entry: The semiconductor has a PN homojunction structure. @
3.1.52.2 <2
siliqon heterojunction photovoltaic module C)

c-Sifa-Si heterojunction photovoltaic module
module fabricated from crystalline silicon combined witl\\.\morphous silicon as the agtive

phofovoltaic materials O
N
QO
N\

Note|2 to entry: The semiconductor has a heterojunctio@cture.

Note|1 to entry: This is a wafer-based technology.

3.1.52.3 @@
thintfilm amorphous silicon photovol@c module
a-Si photovoltaic module \@

a-Si, a-Si:H 3

module fabricated from hydrogem@ad amorphous silicon (a-Si:H) as the active photovoltaic
material
W

Note|1 to entry: Also referenced as a thin-film amorphous silicon photovoltaic module.

Note|2 to entry: The se ductor has a PIN structure.

-

3.1.52.4 &
thintfilm @nium telluride photovoltaic module
CdTle p voltaic module

Note|3 to entry: V@@ of thin-film amorphous silicon include microcrystalline silicon (uc-Si), etc.

photovoltaic materials

Note 1 to entry: The semiconductor has a heterojunction structure with cadmium telluride (CdTe) and cadmium
sulphide (CdS) or other material.

3.1.52.5

thin-film copper indium selenide photovoltaic module

CIS photovoltaic module

cis

module fabricated from copper (Cu), indium (In) and selenium (Se) as the active photovoltaic
materials

Note 1 to entry: Also referenced as a thin-film CIS photovoltaic module.
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Note 2 to entry: Other elements can be used, for example gallium (Ga) and sulphur (S) to make a copper (Cu)
indium (In) gallium (Ga) and selenium (Se) cell (abbreviation CIGS).

Note 3 to entry: The semiconductor has an heterojunction structure with cadmium sulphide (CdS) or another
material.

3.1.52.6

thin-film copper indium gallium selenide photovoltaic module
CIGS photovoltaic module

see CIS photovoltaic module

3.1.53
PIN Jjunction
SEH: "junction/PIN junction”, 3.1.39.5

3.1.54
PN junction
SEH: "junction/PN junction", 3.1.39.6

3.1.p5
PN junction photovoltaic cell
SEH: "cell/PN junction cell", 3.1.12.8

3.1.56
polycrystalline silicon
SEH: "silicon/polycrystalline silicon", 3.1.67.5

3.1.57
power
timg-based rate of transferring or transforming,energy, or of doing work

Note|1 to entry: Power is commonly but incorrectly used to mean "electricity" or "electrical".

Note|2 to entry: Unit: W.

3.1.58
primary reference photovoltaic cell
SEH: "reference photovoltaic/cell/primary reference photovoltaic cell", 3.1.59.1

3.1.p9

refefrence photovaéltaic cell
specially calibrated PV cell that is used to measure irradiance or to set simulator irradignce
leve|s to compensate for non-reference spectral irradiance distribution

3.1.59.1

ary reference photovoltaic cell
referereePVeet-whose—calibrationisbased-on—a—+ac
to the standard World Radiometric Reference (WRR)

3.1.59.2
secondary reference photovoltaic cell
reference PV cell calibrated in natural or simulated sunlight against a primary reference cell

3.1.60
reference photovoltaic device
reference PV cell, package of multiple reference cells or a reference module
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3.1.61

reference photovoltaic module
specially calibrated PV module that is used to measure irradiance or to set simulator
irradiance levels for measuring the performance of other modules having similar spectral

resp

onse, optical characteristics, dimensions, and electrical circuitry

3.1.62

ribb

on

thin sheet of crystalline or multicrystalline material produced in a continuous process by
withdrawal from a molten bath of the parent material (usually silicon)

3.1.t3
Schpttky barrier photovoltaic cell

SEE

3.1.

Schpttky junction

SEE

3.1.
sec
SEE

3.1.
sem
subs
rang
carr

Note

Note
ener

Note
disel
procq

[SO
mod

3.1.
silig
Si
sem

: "cell/Schottky barrier photovoltaic cell", 3.1.12.9
54

: "junction, Schottky barrier", 3.1.39.4

65

bndary reference photovoltaic cell
: "reference photovoltaic cell/secondary reference photoyoltaic cell", 3.1.59.2

66
iconductor material
tance, the conductivity of which, due to charge ‘carriers of both signs, is normally in

ers can be changed by external means

1 to entry: The term “semiconductor” generally applies where the charge carriers are electrons or holes.

2 to entry: In order to increase the conductivity, the energy supplied must be greater than the bang
y. See also "band gap energy", 3.1.6.

3 to entry: Certain semiconductors,”such as silicon, gallium arsenide, cadmium telluride and copper in

enide compounds, to name a number of materials currently available, are well suited to the PV conve
Ss.

JRCE: IEC 60050-121:1998, 121-12-06] [SOURCE: IEC 60050-521:2002, 521-02

mat

used-in-P\,L cells

Note

Note

ified]

57

on

i-metallic chemical element, atomic weight of 14, an extensively used semicondu
briat, @ common constituent of sand and quartz in the form of an oxide, and comm

the

e between that of conductors and insulating-media, and in which the density of its charge

gap

dium
rsion

01,

ctor
ponly

1 to entry: Silicon crystallises in a face-centred cubic lattice like a diamond.

2 to entry: The terms here are applied to materials, wafers, cells, and modules.

3.1.67.1
amorphous silicon

a-Si

, a-Si:H

hydrogenated non-crystalline silicon alloy in a semi-stable condition deposited on a foreign
substrate with a thickness of the order of 1 um
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3.1.67.2
crystalline silicon

c-Si

general category of silicon materials exhibiting a crystalline structure, i.e., showing long range
ordering of the silicon atoms

3.1.67.3
microcrystalline silicon
pc-Si

hydrogenated silicon alloy deposited on a foreign substrate with a thickness of the order of

1 umpresenting grains < 1 ym of crystalline structure

3.1.67.4
multicrystalline silicon
mc-Si

silicbn material that has solidified at such a rate that many large grain single)crystals (c3lled
crysftallites, and ranging from 1 mm to 10 mm) are formed

Note|1 to entry: The atoms of each crystallite are symmetrically arrayed, but the ‘multitude of crystallites is
randgmly jumbled.

Note|2 to entry: Often moulded as a cast ingot or pulled ribbon.

3.1.67.5

polycrystalline silicon

pc-$i

silicbn material deposited on a foreign substrate as, a\layer with a thickness of 10 um to 34 um
and|a grain size of 1 um to 1 mm

Note|1 to entry: Polycrystalline silicon is known as thinfilm pc-Si.

Note|2 to entry: Polycrystalline silicon is also a term“used in the feedstock silicon fabrication process.

3.1.67.6

single crystalline silicon

sc-§i

silicbn material characterized\'by an orderly and periodic arrangement of atoms such thiat it
has [only one crystal orientation: i.e., all of the atoms are symmetrically arrayed

Note|1 to entry: Single crystalline silicon is known as mono-crystalline and single crystal.

3.1.87.7

solgr photovoltaic grade silicon

SO

feedstock<material with a high chemical purity adapted to the growth of crystalline siljcon
ingats

3.1.68

silicon photovoltaic cell
SEE: "cell/silicon photovoltaic cell", 3.1.12.10

3.1.69
single crystalline silicon
SEE: "silicon/single crystalline silicon", 3.1.67.6

3.1.70

solar photovoltaic

solar photovoltaics

pertaining to PV devices under the influence of sunlight
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Note 1 to entry: All terms beginning with "solar photovoltaic" are listed under their respective "photovoltaic”
names (3.1.48, 3.2.21, and 3.3.59).

3.1.71
stacked photovoltaic cell
SEE: "cell/stacked photovoltaic cell", 3.1.12.11

3.1.72
substrate
a) outer surface material on the back side of a photovoltaic module

b) basic material on which photovoltaic cells are manufactured

Note|1 to entry: The substrate is commonly referred to as the backsheet.
Note|2 to entry: Pertaining to crystalline cells, the substrate is the semiconductor wafer on which cells‘are fofqmed.

Note|3 to entry: Pertaining to thin film cells, the substrate is the supporting material such as\glass or staipless
steel| on which the thin film is deposited.

3.1.73
supprstrate
outdgr surface material on the front side of a photovoltaic module

3.1.74
tandem photovoltaic cell
SEH: "cell/tandem photovoltaic cell", 3.1.12.12

3.1.Y5

transparent conducting oxide layer
TCG
trangparent conducting oxide used as angelectrode in thin-film PV cells deposited on
trangparent glass (superstrate configuration)

Note|1 to entry: See also "transparent electrode”, 3.1.78.

3.1.y6

textured surface
uneyen structure formed on-the front surface or back surface of a PV cell to increase the |ight
abso¢rption by decreasing the'surface reflection loss and utilizing light confinement effect

3.1.y7
thin| film photovpltaic cell
SER: "cell/thinAfitm' photovoltaic cell", 3.1.12.13

3.1.78

tranfsparent electrode
thin|film”electrode with high electrical conductivity and high optical transmissivity formed ¢n a
PV cell

3.1.79

wafer

slice of semiconductor material, that forms the mechanical and electrical basis of a crystalline
PV cell

3.2 Solar photovoltaic systems components

This subclause addresses vocabulary pertaining to the components of a photovoltaic system
except photovoltaic modules (see 3.1). Photovoltaic systems are described in 3.3.
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3.2.1
array
SEE: "photovoltaic/photovoltaic array", 3.3.59.1

3.2.2
array cable
SEE: "photovoltaic/photovoltaic array cable", 3.2.21.1

3.2.3
array junction box
SEE— i

diregtion to allow the module current to bypass a module to prevent module overheating
burrling resulting from the reverse voltage biasing\from the other modules in the PV array

Note|1 to entry: A bypass diode at a PV system level is’also known as a system bypass diode or a bypass de

3.2.y
conjmutation <static inverters>
confrol of a power conditioner’s AC_output waveform

The|terms of commutation for.power conditioners are listed below.

3.2.¥1

line[commutation

typeg of external commutation where the commutating voltage is supplied from the "line", w
normally refers to.a utility line

3.2.7.2
line[commutation type
powgrdconditioner operated with line commutation

PV

Prse

and

ce.

hich

3.2.7.3

self-commutation

type of commutation where the commutating voltage is supplied by components within
converter or the electronic switch

3.2.7.4
self-commutation type
power conditioner operated with self-commutation

3.2.8
current control type inverter
SEE: "inverter/current control inverter", 3.2.15.1

the
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3.2.9
current stiff type inverter
SEE: "inverter/current stiff inverter", 3.2.15.2

3.2.10
DC conditioner

PV system component that changes the PV array output voltage into a useable DC voltage

3.2.11
DC main cable

Note

3.2.
inve
elec
alte

[HEV

Note

3.2.
curr

.14

frequency link type inverter
: "inverter/high frequency link inverter", 3.2.15.6

t voltage operating range
t DC voltage range in which the power conditioner operatées stably

1 to entry: Unit: V.

15

rter

tric energy converter that changes direct, electric current to single-phase or polyph
nating currents

| 151-13-46]

15.1
ent control inverter

inve

pulsfe-width modulated/(PWM) control or other similar control system

3.2.15.2
current stiff inverter
invefter having an essentially smooth DC input electric current

ter with an output“electric current having a specified sine waveform produced

1 to entry: An inverter is one of\a_number of components that is included in the term "power conditioner].

ase

by

3.2.153

grid-connected inverter

inverter that is able to operate in parallel with the distribution or transmission system of an
electrical utility

Note 1 to entry: A grid-connected inverter is also known variously as a grid-intertie or a grid-tied inverter.

[SOURCE: IEC 60050-151:2001, 151-13-46]

3.2.15.4

grid

-dependent inverter

grid-connected inverter that operates only in grid-dependent mode
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3.2.15.5
grid-interactive inverter
grid-connected inverter that is able to operate in both stand-alone and parallel modes

Note 1 to entry: A grid-interactive inverter initiates a grid-parallel mode of operation.

3.2.15.6

high frequency link inverter

inverter with a high frequency transformer for electrical isolation between the inverter's input
and output circuits

3.2.15.7
module inverter

inverter that is integrated to the output of a single PV module

Note|1 to entry: A module inverter is usually attached to the rear of a module.

Note|2 to entry: See also "AC photovoltaic module", 3.3.2.

3.2.15.8

nontislanding inverter
invefter that ceases to energize an electricity distribution system+-that is out of the nofmal
operating specifications for voltage and/or frequency

3.2.15.9

stand-alone inverter
inverter that supplies a load not connected to the.distribution or transmission system of an
elecrical utility

Note|1 to entry: A stand-alone inverter is also known as_a "battery-powered inverter".

3.2.15.10
string inverter
inverter that is designed to operate with a single PV string

Note|1 to entry: The AC output of a\string inverter can be connected in parallel to the output of other gtring
inverfers.

3.2.{15.11
transformerless inverter
inverter without any-iselation transformer

3.2.15.12
utility frequency link inverter
inverter with*a utility frequency transformer for electrical isolation at the inverter output

3.2.1513

utility interactive inverter
inverter used in parallel with the distribution or transmission system of an electrical utility to
supply common loads and that may deliver electricity to that distribution or transmission
system

3.2.15.14

voltage control inverter

inverter with an output voltage having a specified sine waveform produced by pulse-width
modulated (PWM) control, etc.

3.2.15.15
voltage stiff inverter
inverter having an essentially smooth DC input voltage
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3.2.16
junction box

clos

ed or protected enclosure in which circuits are electrically connected

3.2.16.1
array junction box
junction box where PV strings are connected

3.2.16.2

gen
jun

3.2.

lead-acid battery
secondary battery with an aqueous electrolyte based on dilute sulphuric aeid, a pos
electrode of lead dioxide and a negative electrode of lead

Note

Note

3.2,

lead-acid battery for PV systems

gen

Note
elect

Note

3.2.

valve regulated lead-acid battery

erator junction box

ion-boxawhaora P\/ arravc ara caonnactad
TOHR-OX—WwHere—+—v—t S—ate—-CoHe

D

17

1 to entry: "Secondary" refers to a rechargeable battery.

2 to entry: Lead-acid batteries are commonly used in stand-alone PV systems.

17.1
eric term for lead-acid batteries used in stand-alone PV, syStems

1 to entry: In a narrow sense, a lead-acid battery in~PV systems refers to a battery of lead
ochemical cells designed to meet the quality requirementsiof.a PV system.

2 to entry: A lead-acid battery in PV systems is commonly referred to as a “PV battery”.

17.2

tive

Facid

sealed lead-acid battery in which oxygen gas generated from positive plates is reacti
abso¢rbed into negative plates thereby\suppressing generation of hydrogen gas

Note|1 to entry: vahy ed-lead-acid-battery is-equipped-with

wher-pressure Builds up in the electrochemical cells.

3.2.17.3

vented lead-acid battery

lead-acid battery desighed with a vent mechanism to expel gases generated during chargi
3.2.18

line([commutation

SEH: "commutation/line commutation”, 3.2.7.1

3.2.19

line commutation type

SEE: "commutation/line commutation type", 3.2.7.2

3.2.20

non

-islanding inverter

SEE: "inverter/non-islanding inverter", 3.2.15.8

3.2.21

pho
pho

tovoltaic cable
tovoltaic cabling

electrical cable (cabling) specifically designed for the purpose of carrying electric current from
photovoltaic devices and enduring the environmental conditions commonly encountered in
photovoltaic arrays
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Note 1 to entry: Photovoltaic cables need to endure conditions as high temperatures, long-term UV exposure,
long-term abrasion by wind, damage by animal.

Note 2 to entry: Several terms describe cabling components of a photovoltaic system.

3.2.21.1

photovoltaic array cable

photovoltalc direct- current main cable

that

cable interconnecting thé Ymodules jn a
phofovoltaic strlng, or connecting the strlng to a combiner box, power conversion equipment
or ofher direct-current loads

3.2.1.3
phoLovoltaic supply cable
connecting the inverter to a distribution circuit of the electrical installation

3.2.p1.4
photovoltaic sub-array cable
outgut cable of a photovoltaic sub-array that carries thé output current of its associated fub-

in parallel and where

enclosure where photovoltaic strings of a photovoltaic sub-array are electrically connectdd in
pardllel and wheré protection devices may be located if necessary

3.2.p2.3
phofovgltaic array combiner box
enclosure where photovoltaic sub-arrays are electrically connected and which may plso

H-Y 4 4 ' L N H I A H
Conlalll UVETUUTTUTITU PTULTULIVIT AdTTU/7ul UtoLUTITITULIVIT UTVILT O

Note 1 to entry: Some arrays (generally smaller) do not contain sub-arrays but are simply made up of strings
whereas other arrays (generally larger) are made up of multiple sub-arrays.

3.2.23

photovoltaic module junction box

closed or protected enclosure on a photovoltaic module in which circuits are electrically
connected and where protection devices may be located if necessary

3.2.24
power conditioner
equipment used to convert electricity into a form suitable for subsequent use
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Note 1 to entry: "Power conditioner" is commonly used to mean a piece of equipment comprising an inverter
combined with other electrical regulation sub-systems.

Note 2 to entry: See also "sub-system/power conditioning sub-system" (3.3.74.3), and "inverter" (3.2.15).

3.2.25

pulse width modulation control

PWM

pulse control in which the pulse width or frequency or both are modulated within each
fundamental period to produce a certain output waveform

[SOURCE:-1IEC 60050-551:1998 551-16-30]

3.2.26
selffcommutation
SEH: "commutation/self-commutation”, 3.2.7.3

3.2.p7
selfrcommutation type
SEH: "commutation/self-commutation type", 3.2.7.4

3.2.p28

softt-start
fungtion intended to prevent a voltage dip on the load or the“eléctric power system, which may
be daused by the AC output electric current of a starting aryre-starting power conditioner

3.2.p9
solgr photovoltaic
SEH: "photovoltaic", 3.1.48

Note|1 to entry: All terms beginning with "solar ‘photovoltaic" are listed under their respective "photovo]taic"
namgs (3.1.48, 3.2.21, and 3.3.59).

3.2.80
stand-alone inverter
SEH: "inverter/stand-alone inverter", 3.2.15.9

3.2.81
string cable
SEH: "photovoltaic/photovoltaic string cable", 3.2.21.3

3.2.82
string inverter
SEH: "inverter/string inverter", 3.2.15.10

3.2.83
supply cable
SEE: "photovoltaic/photovoltaic supply cable", 3.2.21.4

3.2.34
support structure
structure on which PV modules, panels, or arrays are installed

3.2.35
transformerless type inverter
SEE: "inverter/transformerless inverter", 3.2.15.11
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3.2.36

utili

ty frequency link type inverter

SEE: "inverter/utility frequency link inverter", 3.2.15.12

3.2.37

utili

ty interactive inverter

SEE: "inverter/utility interactive inverter", 3.2.15.13

3.2.38

utili
swit

ty interface disconnect switch

ch ot tha intarfaca hatwaoaon tha P\/ cvuctam and thao pitility,
ottt et e et e et e-T oy sterartatre—utittt

3.2.
valy
SEH

3.2
ven
SEE

B9
e regulated lead-acid battery
: "lead-acid battery/valve regulated lead-acid battery", 3.2.17.2

10
ed lead-acid battery
: "lead-acid battery/vented lead-acid battery", 3.2.17.3

3.2.
volt
SEH

1
ge control type inverter
: "inverter/voltage control inverter”, 3.2.15.14

3.2.
volt
SEH

3.3

This
(see

3.3.
AC/
SEH

3.3.
AC

2
ge stiff type inverter
: "inverter/voltage stiff inverter", 3.2.15.15

Solar photovoltaic systems

subclause addresses photovoltajc-systems as a whole and not as individual compon
3.1 and 3.2).

(
AC interface
. "interface/AC/AC interface", 3.3.35.1

p
bhotovoltaic module

PV module withwan integrated inverter in which the electrical terminals are AC only

3.3.

B

AC

ide

SEH:\"interface/AC side of the interface", 3.3.35.2

ents

3.34
AC side switchover
SEE: "photovoltaic system/grid backed-up photovoltaic system/AC side switchover", 3.3.65.5

3.3.5
array field
SEE: "photovoltaic/photovoltaic array field", 3.3.59.2

3.3.6
assembly
SEE: "photovoltaic/photovoltaic assembly"”, 3.3.59.3
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3.3.7

bac

kfeed operation

SEE: "operation/backfeed operation”, 3.3.55.2

3.3.8
balance of system
BOS
parts of a PV system other than the PV array field, including switches, controls, meters, power
conditioning equipment, PV array support structure, and electricity storage components, if any

3.3.9

buil[iing-attached photovoltaics

BARV

relates to photovoltaic modules fastened onto building construction materials

3.3.10

building-integrated photovoltaics

BIPY

relajes to photovoltaic modules providing one or more functions of the.building envelope
3.3.11

centralized photovoltaic system

SEH: "photovoltaic system/centralized photovoltaic system ~3.3.65.1

3.3.
coll

CES

sm
poi

3.3.
DC/

SEH: "interface/DC/DC interface", 313.35.4

3.3.
DC

SEH: "interface/DC interface", 3.3.35.3

3.3.
DC

SEH: "interface/DC side of the interface", 3.3.35.5

3.3.

.16

12
pctive electrification system

Il electric generating system and minigrid that supplies electricity to multiple consumg
ts from a single or multiple energy resource(s)

13
DC interface

14
nterface

15
side

17

dispatchable electric system
SEE: "power system/dispatchable power system", 3.3.67.1

3.3.

18

dispersed array system
SEE: "photovoltaic system/dispersed photovoltaic system/ dispersed-array system", 3.3.65.2

3.3.

19

dispersed photovoltaic system
SEE: "photovoltaic system/dispersed photovoltaic system", 3.3.65.2

tion
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3.3.20
distributed generation PV system
SEE: "photovoltaic system/distributed generation PV system", 3.3.65.2

Note 1 to entry: See also "distributed generation system", 3.3.21.

3.3.21

distributed generation system

facilities and equipment comprising multiple electricity generating systems that are directly
connected to and operate in parallel with a distribution system of an electrical utility

Note|1 to entry: A distributed generator is sometimes called a non-utility generator, abbreviated’as a "NUG".

rical facility and its components including poles, transforfmers, disconnects, relpys,
isolgtors and wires that are owned by an electrical utility for the purpose of distribdting

Note|1 to entry: In some parts of the world, the distribution system opérates at a nominal voltage of 34 500 V

orggnization responsible for the installation, operation, maintenance and management of dll or
somle portions of major electric generation, transmission, and distribution systems

Note|1 to entry: Electrical utility” is preferred over “electric utility”.

3.3.26

elegtrify
a) fo supply electricity, electrical circuits, and associated generation, delivery |and
management equipment

b) o impose_a Vvoltage or electric current onto an electrical circuit or device

Note|1 to entry>~""Electrification" is related to "electrify".

3.3.R7
genkerator
apparatus that converts non-electric energy into electric energy

Note 1 to entry: A generator does not include energy storage devices or power conditioners.

Note 2 to entry: See also "photovoltaic/ photovoltaic generator”, 3.3.59.4.

3.3.28

genset

colloquial term meaning “engine-generator set” consisting of a fuel-driven engine coupled to
an electric generator

3.3.29
grid
common reference to an electricity distribution and/or transmission system
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Note 1 to entry: "Electric power network" refers to a grid.

3.3.29.1
microgrid

grid isolated from other grids and that is intended to serve only for the distribution of

electricity

Note 1 to entry: A typical microgrid has a total load of less than 100 kVA and is supplied by micropower systems

or micropower stations.

Note 2 to entry: A microgrid usually serves villages and is supplied by fossil-fuel generators and/or renewable

energy generators.

3.3.p9.2
utility grid
grid[for which an electrical utility is responsible

3.3.80

grid backed-up photovoltaic system

SEH: "photovoltaic system/grid backed-up photovoltaic system", 3.3.65,5
3.3.81

grid-connected operation

SEH: "operation/grid-connected operation”, 3.3.55.3

3.3.82

grid-connected photovoltaic system

SEH: "photovoltaic system/grid-connected photovoltai¢ system"”, 3.3.65.6
3.3.83

hybrid photovoltaic system

SEH: "photovoltaic system/hybrid photovoltaic system", 3.3.65.7

3.3.84

individual electrification system

IES

small electric power stationthat supplies electricity to one consumption point, such &

household, usually from a.single energy resource

Note|1 to entry: See also ") photovoltaic system/domestic photovoltaic system" (3.3.65d) and "solar home sy4

(3.3.11).

3.3.85
interface

samje system

comFon physical and conceptual boundary between two systems or between two parts of

3.3.35.1
AC/AC interface
interface between an inverter and its AC loads

S a

tem

the

Note 1 to entry: An AC/AC interface may include AC/AC voltage conversion, filters and connection of auxiliary AC

electricity supplies.

3.3.35.2
AC side of the interface

part of a grid-connected installation from the AC terminals of the inverter to the point of

connection to the distribution system
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‘ 3.3.35.3
DC interface
connections between the PV array field and the input of the power conditioning sub-system

‘ 3.3.35.4
DC/DC interface
interface between a DC conditioner output and its DC loads

Note

1 to entry: A DC/DC interface may include DC switchgear, filters and connection of an auxiliary DC

electricity supply.

| 3.3.5575

DC

ide of the interface

DC [part of a grid-connected installation, from the PV modules to the DC terminals” of| the

inverter

| 3.3.55.6

utili
inte

Note
funct

3.3.
isla
stat

confinues to operate isolated from the rest of the utility)grid

Note
owng

3.3.
inte
islarn
a se

Note
custd

| 3.3,

y interface
face between the power conditioning sub-system, the local AC load, @nd the utility grid

1 to entry: A utility interface may include AC/AC voltage conversion’ and utility interactive protdctive
ons.

B6
hd
e in which a portion of the utility grid, containing [6ad and generated electric power,

1 to entry: The generated electric power and thecload in an island may be any combination of custgmer-
d and utility-owned.

B6.1

ntional island
d that is intentionally created, usudlly to restore or maintain generation of electricity |n to
ction of the utility grid affected(by a fault

1 to entry: An intentional istand’includes an agreement between the controlling utility and the operatdrs of
mer-owned generation.

86.2

uni

tentional island

island in which the-generation of electricity within the island that is supposed to shut dpown

confinues to opgerate

‘ 3.3.p6.3
run{on
amdunt.of time that an unintentional island exists

Note

1 to entry: Run-on” is defined as the interval between the start of an abnormal condition on the distribution

system and the time when the distributed generator ceases to energize the distribution system.

Note

2 to entry: The time represented by run-on is also referred to as "trip time".

3.3.37
islanding operation
SEE: "operation/islanding operation”, 3.3.55.5

3.3.38
isolated operation
SEE: "operation/isolated operation”, 3.3.55.6


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC

TS 61836:2016 RLV © IEC 2016 -31-

3.3.39
isolated photovoltaic system
SEE: "photovoltaic system/isolated photovoltaic system", 3.3.65.8

3.3.40
isolated site
SEE: "site/isolated site", 3.3.70.1

3.3.41
load offset system

see

"nowar cvctam/laad ~ffont nawwar o
SV eT—oySterr o oroet —

3.3.

12

masgter control and monitoring sub-system

SER

3.3.
mer|
SEE

3.3.
mic
syst
bou
gen

Note
systdg

Note
distri

3.3.
mic
SEH

3.3.
mog
stat

Note

3.3.
mor
SEH

: "sub-system/monitor and control sub-system", 3.3.74.1

13
chant power system
: "power system/merchant power system", 3.3.67.3

14

rogrid

em for the distribution of electricity over a limited areacahd within clearly defined elect
hdaries that acts as a single controllable entity that ¢an connect and disconnect from
bral or regional electricity distribution systems

1 to entry: A microgrid meets regional standards fer the design and operation of electricity distrib)
ms.

2 to entry: A microgrid can operate as stadd~alone or connected to a general or regional elec
bution system.

15
fopower system

: "power system/micropower, system", 3.3.67.4
16

e

b in which a PV system or an inverter is operating

1 to entry: Fondefinitions of various modes of operation, see "operation", 3.3.55.

17
itor and control sub-system
. "sub*system/monitor and control sub-system", 3.3.74.1

rical
the

ution

ricity

3.3.48

multi-dispersed photovoltaic system

SEE: ‘"photovoltaic system/dispersed photovoltaic system/multi-dispersed photovo
system", 3.3.65.2

3.3.49
multi-source photovoltaic system
SEE: "photovoltaic system/multi-source photovoltaic system", 3.3.65.9

3.3.50

non

-dispatchable power system

SEE: "power system/non-dispatchable", 3.3.67.5

Itaic
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3.3.51
non-domestic photovoltaic system
SEE: "photovoltaic system/non-domestic photovoltaic system", 3.3.65.10

3.3.52
off-grid operation
SEE: "operation/off-grid operation", 3.3.55.7

3.3.53
off-grid photovoltaic system

SE s "mhatavaltaic ovotam Inff Aarid nhatavaliaic o
— PTEtO vV Ot oy Ste T o g P otB v ortatc—>

TOTOOTT

3.3.p4
on-grid
SEH: "operation/grid-connected operation”, 3.3.55.3

3.3.55
operation <photovoltaics>
comppination of activities necessary to permit a PV system or its compenents to function

Note|1 to entry: Operation includes switching, controlling, monitoring and maintenance as well as any |work
activities.

[SOPYRCE: IEC 60050-151:2001, 151-11-28, modified]

3.3.55.1
autgnomous operation
alsol known as stand-alone operation (3.3.55.9)

3.3.p5.2
backfeed operation
mode of operation when electric powerflows from a generating system into a utility grid

Note|1 to entry: Backfeed operation arises when the generating system generates more electricity than is us¢d by
locallelectrical loads.

3.3.55.3
grid-connected operation
mode of operation in(which a PV system is electrifying loads in parallel with a utility grid

Note|1 to entry: In.a‘grid-connected operation, site loads will be electrified by either or both the utility or the PV
systgm.

Note|2 to entrys  Electricity will be able to flow into the utility if the utility permits backfeed operation.

3.3.p54
grid=dependentoperation
mode of operation in which a grid-connected inverter depends on the utility grid to initiate and
continue the inverter's operation

3.3.55.5
islanding operation
mode of operation for operating an island

Note 1 to entry: Islanding operation includes maintaining frequency, voltage, power reserve, and instantaneous
active and reactive power requirements.

3.3.55.6
isolated operation
stable and temporary operation of a discrete part of a grid
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Note 1 to entry: See also IEC 60050-603:1986, 603-04-33.

3.3.55.7
off-grid operation
also known as stand-alone operation (3.3.55.9)

3.3.55.8

parallel operation

mode of operation when a grid-connected generator is supplying electricity to the grid or site
loads at the same time as a utility grid

Note|1 to entry: Parallel operation is also known as grid-parallel operation.

3.3.55.9

stand-alone operation
mode of operation in which loads are electrified solely by the PV system and~not in pargllel
with|a utility grid

3.3.56
pangl
SEH: "photovoltaic/photovoltaic panel”, 3.3.59.5

3.3.p7
parIIIeI circuit of modules
circtiit in which PV modules are connected in parallel

3.3.58
parallel operation
SEH: "operation/parallel operation”, 3.3.55.8

3.3.9 Photovoltaic

The(following terms describe commoh sub-assemblies of a photovoltaic array field. See jglso
"phqtovoltaic"3-4+43-and-3-2-24.

3.3.99.1
ovoltaic array

medhanical and lectrical assembly of photovoltaic modules, photovoltaic panel§ or
phofovoltaic sub-atrays and its support structure

Note|1 to entrs /A photovoltaic array includes all components up to the d.c. input terminals of the inverter or pther
powdr conversion equipment or d.c. loads.

Note|2\toentry: A-PV photovoltaic array does not include its foundation, tracking apparatus, thermal control| and
othersuchcompoments:

3.3.59.2

photovoltaic array field

aggregate of all-RPV/ photovoltaic arrays within a given-P\ photovoltaic system focusing on the
mechanical arrangement of the-PV photovoltaic technology

3.3.59.3

photovoltaic assembly

PV components that are installed outdoors and remote from its loads, including modules,
support structure, foundation, wiring, tracking apparatus, and thermal control (where
specified), and including junction boxes, charge controllers and inverters depending on the
assembly's installed configuration



https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

- 34 - IEC TS 61836:2016 RLV © IEC 2016

Note 1 to entry: Examples of a PV assembly are the PV components on the roof or in the yard of a PV-electrified
house, as different from the components of the PV system that are installed inside the house.

3.3.59.4
photovoltaic generator
generator that uses the photovoltaic effect to convert sunlight into electricity

Note 1 to entry: The PV generator is the PV array in a PV system.

Note 2 to entry: A PV generator does not include energy storage devices or power conditioners.

3.3.59.5
photovoltaic panel
PV modules mechanically integrated, pre-assembled and electrically interconnected

3.3.p9.6
photovoltaic string
circliit of series-connected PV modules

3.3.p9.7
photovoltaic sub-array
portlon of a PV array that can be considered as a unit

3.3.60
photovoltaic components
partg of a PV system

Note|1 to entry: PV components could include, for example,“modules, inverters, electrical storage devices| and
othen balance of system components.

3.3.p1
photovoltaic installation
consgtructed components of a PV system

3.3.62
photovoltaic energy system
another term for a PV power system, 3.3.64

3.3.63
photovoltaic plant
another term for a PV system

Note|1 to entry. APV plant is also known as a PV power station. Such plants are normally grid-connecteq and
large]

3.3.64

photovoltaic power system
PVPS

photovoltaic system

3.3.65
photovoltaic system
assembly of components that produce and supply electricity by the conversion of solar energy

Note 1 to entry: The PV component list and PV system configuration varies according to the application, and
could also include the following sub-systems: power conditioning, storage, system monitoring and control and
utility grid interface.

The following terms describe common system configurations.
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3.3.65.1
centralized photovoltaic system
grid-connected PV system that generates bulk electricity

3.3.65.2

dispersed photovoltaic system

PV system that consists of multiple dispersed PV generators or PV systems operating as if
they were a single PV generator or system

Note 1 to entry: Dispersed photovoltaic systems can be classified as follows:

V system that connects multiple dispersed PV arrays in parallel to feed centrally located inverters
. ulti-dispersed photovoltaic system
PV system that operates multiple, parallel, dispersed PV systems through distribution lineshwith a common
g¢ontrol system.

3.3.65.3
distributed generation PV system
PV gsystem that is also a distributed generation system

3.3.p5.4
domestic photovoltaic system
PV gystem that electrifies household loads

Note|1 to entry: See also "solar home system", 3.3.71.

3.3.85.5

grid backed-up photovoltaic system
PV system that switches over to a utility elegtricity source when the PV output is less than
load requirements

Note|1 to entry: Grid backed-up photovoltaic,systems can be classified as follows:
e AC side switchover

PV system in which the utility gridsis.connected to the AC side of the system

. C side switchover

V system in which the utility grid is connected through a rectifier into the DC side of the system.

3.3.55.6
grid-connected photovoltaic system
PV gystem thatfunctions only in a grid-connected mode of operation

Note|1 to entrys./Also known as "utility intertied", "utility interconnected", or "grid-tied".

see "multi-source photovoltaic system", 3.3.65.9

3.3.65.8
isolated photovoltaic system
PV system that functions only in an isolated mode of operation

Note 1 to entry: Also known as a "stand-alone photovoltaic system".

3.3.65.9
multi-source photovoltaic system
PV system operating in parallel with other electricity generators

Note 1 to entry: Also called a "PV-hybrid" system.
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3.3.65.10

non-domestic photovoltaic system

PV system used for a purpose that is not a domestic purpose (e.g., providing electricity for a
telecommunication relay, water pumping, remote communication, safety and protection
devices, etc.)

3.3.65.11
off-grid photovoltaic system
PV system that functions only in an off-grid mode of operation

Note 1 ta entry: Also known as a "stand-alone photovoltaic system”

3.3.65.12
off-grid domestic photovoltaic system
stand-alone PV system installed so as to electrify households

Note|1 to entry: Also referred to as a solar home system.

3.3.65.13

off-grid non-domestic photovoltaic system
stand-alone PV system used for a variety of applications such,@s water pumping, remote
communications, telecommunication relays, safety and protection devices, etc.

3.3.p5.14
stand-alone photovoltaic system
PV gystem that functions only in a stand-alone mode of{operation

Note|1 to entry: See "operation/stand-alone operation", 3.3.55.9.

3.3.65.15

utility interactive photovoltaic system
gridiconnected PV system that is able towfunction in an isolated mode or in a parallel mode of
opefation

3.3.$5.16
off-grid village photovoltaic.System
stand-alone PV system electrifying a village

3.3.66
power conditioning sub-system
see |'sub-system/power conditioning sub-system”, 3.3.74.3

3.3.67

power system
installation to generate electricity, including civil engineering works, energy convergion
equipment and all the necessary ancillary equipment

Note 1 to entry: A power system is also known as a power station or an electric generating station.

[SOURCE: IEC 60050-601:1985, 601-03-01, modified]

3.3.67.1

dispatchable power system

grid-connected generating system that is capable of generating electricity as required by its
interconnected electrical distribution system

Note 1 to entry: For example, a fossil-fuelled engine-powered generator is dispatchable.
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3.3.67.2

load offset power system

grid-connected generating system that only exports electrical energy to the electrical
distribution system that is in excess of the on-site loads

3.3.67.3

merchant power system

grid-connected generating system whose sole purpose is to generate electricity for the
electrical distribution system, not on-site loads

3.3.674

micfopower system or micropower station
generating system that is intended to serve only for the generation of electricity to site/lopds,
a microgrid, or a utility distribution system

Note|1 to entry: The typical generating capacity of a micropower system is less than 100 kVA(

3.3.7.5
nontdispatchable power system
geﬂl' y em-thatisnotable

Note|1 to entry: For example, a renewable energy generator is a non-dispatchable.

3.3.p8
rempte site
SEH:"site/remote site", 3.3.70.2

3.3.69
safgty disconnect control and monitoring sub=system
SEH:"sub-system/safety disconnect control and monitoring sub-system", 3.3.74.4

3.3.70
site
geographical location of a system

3.3.70.1
isolpted site
location not connected to the utility grid

3.3.70.2
rempte site
location far fram-developed infrastructures, specifically the utility grid

3.3.71

solgr home system
SHS
stand-alone PV system installed in a household

Note 1 to entry: See also
electrification system" (3.3.34).

photovoltaic system/domestic photovoltaic system" (3.3.65.4) and "individual

3.3.72
solar photovoltaic

Note 1 to entry: All terms beginning with "solar photovoltaic" are listed under their respective "photovoltaic”
names (3.1.48, 3.2.21, and 3.3.59).

3.3.73
stand-alone-operation
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3
d-alone microgrid

microgrid not interconnected to general or regional electricity distribution systems

3.3.
sub

f 4
rsystem

assg¢mbly of components

The

3.3.
mor

MCM

logi

following terms describe common sub-systems:

V4.1
itor and control sub-system

and control component(s) that supervise(s) the overall operation of the system

confrolling the interaction betweenall sub-systems

3.3.

V4.2

com

3.3.
pow
com
inte

phorovoltaic generator.sub-system

ponents that convert light energy into electricity using the PV effect

V4.3

er conditioning sub-system

ponent(s))that convert(s) electricity from one form into another form that is suitable for
nded-application

Note

1 _to nnfr\/ A power rnndlflnnmn sub- e\/efnm could include a r‘hnrnn rnnlllnfnr that converts DC to D

by

the

inverter that converts DC to AC, or a charger or rectifier that converts AC to DC.

3.3.74.4

safety disconnect control and monitoring sub-system
component(s) that monitor(s) utility grid conditions and open(s) a safety disconnect for out-of-
bound conditions

3.3.74.5
storage sub-system

com

ponent(s) that store(s) energy

3.3.75
system
SEE: "photovoltaic system", 3.3.65

, an
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3.3.76
utility grid
SEE: "grid/utility grid", 3.3.29.2

3.3.77
utility interactive photovoltaic system
SEE: "photovoltaic system/utility interactive photovoltaic system", 3.3.65.15

3.3.78
utility interface

SE s Mintarfacalutilityv intarfana 2 2 260 A
e erutty e rate e

OTOTOOTO

3.4 | Solar photovoltaic system and component performance parameters

Thig subclause describes performance parameters of the various components of the
systems and the system themselves.

3.4.1
acceptance test conditions
SEH: "conditions/acceptance test conditions", 3.4.16.1

3.4.p
ampere-hour efficiency
SEH: "efficiency/ampere-hour efficiency", 3.4.26.1

3.4.3
apefture area
SEH: "cell area/active cell area”, 3.4.11.2, and ¥module area/active module area” 3.4.47.2

3.4.4
area
SEH: "cell area/active cell area”, 3.4.41.2, and “module area/active module area” 3.4.47.2

3.4.5
array capture losses
SEH: "losses/array capture losses", 3.4.40.1

3.4
y efficiency
: "efficiencytarray efficiency", 3.4.26.2

3.4.
array yield
SEH:\'yield/array yield", 3.4.99.1

3.4.8
assumed non-sunshine period

PV

period of time in which a stand-alone PV system equipped with an electrical storage device is

assumed, at the time of system-design, to not generate electricity continuously

3.4.9
BOS losses
SEE: "losses/balance of system losses", 3.4.40.2
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3.4.10 Capacity
3.4.10.1

array capacity
rated power generation of a PV array

Note 1 to entry: Unit: W.

3.4.10.2
capacity factor
ratigoftheoutputenergy of systenmr (77gp) 1o the product of Tated—PV—array output<Pg)jand

opefating time

Note|1 to entry: Unit: dimensionless, usually expressed as a percentage (%) over a period of time suchl|as a
month or year.

3.4.10.3
instplled capacity
SEH: "rated capacity”, 3.4.10.4

3.4.10.4

rated capacity
pertpining to storage devices: quantity of charge (or energy) that can be delivered by| the
storage device under specified conditions

Note|1 to entry: Pertaining to PV devices: see "rated/rated power!, 3.4.70.6.
Note|2 to entry: Pertaining to PV systems: see "power/ratéd\system power", 3.4.70.10.

Note|3 to entry: Unit: Ah or Wh.

3.4.10.5

residual capacity
quantity of charge (or energy) remaining in an electrical storage device following a pdrtial
discharge

Note|1 to entry: Unit: Ah or Wh,

3.4.11
celljarea
total or active area(ofa photovoltaic cell

Note|1 to entry: <Unit: m2.

3.4.11.1
totall cell.area
areel of\the front surface of a photovoltaic cell as defined by its outer edges

Note 1 to entry: Total cell area includes the area of any metallisation lines.

Note 2 to entry: Total cell area is preferred for reporting cell efficiency.

3.4.11.2
active cell area
part of the total cell area designed to receive solar radiation for the generation of electricity

Note 1 to entry: Active cell area equals the total cell area minus the area contribution of the metallisation lines.

Note 2 to entry: Active cell area is sometimes referred to as “cell aperture area”.
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3.4.12

cell
T

junction temperature

temperature measured by a thermal sensor in contact with the PV cell or derived from V.
measurement or thermal balance calculations

Note

1 to entry: Unit: °C.

3.4.13
charging efficiency
SEE: "efficiency/charging efficiency", 3.4.26.3

3.4.14 Coefficient

3.4.14.1
curfent-temperature coefficient

(04
cha

Note

Note
measg

Note
funct
if all
each

Note

Note

3.4.
volt
S

ratig-change of the open-circuit veltage (V,.1/ V,eo) Of @ PV device as a function of the r
champge of the natural logarithm>of irradiance, In(G4 / G5)

Note

3.4.
volt

B

champge of thedopen circuit voltage of a PV cell per unit change of cell junction temperature

Note

meagurg, . and to use the appropriate coefficient with the proper equation.

Note

ge of the short-circuit electric current of a PV device per unit change oftemperature

1 to entry: Both absolute and relative values are used.

2 to entry: The user is cautioned to be aware of the difference between ‘the absolute and the relative u
ure, and to use the appropriate coefficient with the proper equation.

3 to entry: If the current-temperature coefficient has the unit ©f A’K~", the value of the coefficient
on of the series-parallel circuit arrangement. For example, a 36-¢é|l'PV module will have different coeffig
36 cells are connected in series versus a circuit with three{parallel strings of 12 series-connected ce|

4 to entry: The short-circuit current varies with irradianice ‘and to a lesser extent with temperature.
5to entry: Unit: A-K™' (absolute), K~! (relative).

14.2
age-irradiance coefficient

1 to entry: Unit: dimensionless.

14.3
age-temperature coefficient

1 to entry: The user is cautioned to be aware of the difference between the absolute and the relative u

hit of

is a
ients
Is in

atio-

hit of

2 to entry: If the voltage-temperature coefficient has the unit of V-K™', the value of the coefficient

is a

function of the series-parallel circuit arrangement. For example, a 36-cell PV module will have different coefficients
if all 36 cells are connected in series versus a circuit with three parallel strings of 12 series-connected cells in

each
Note

3.4.
coll

3 to entry: Unit: V-K~! (absolute), K~! (relative).
15
ection efficiency

SEE: "efficiency/collection efficiency", 3.4.26.4.

3.4.
con

16
ditions

conditions under which a PV device is evaluated
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Note 1 to entry: The conditions under which a PV device is evaluated typically specify irradiance, ambient
temperature, spectral distribution and/or air mass.

3.4.16.1

acceptance test conditions

ATC

reference values of ambient temperature, in-plane irradiance and spectral distribution
specified for the power rating of a PV device

3.4.16.2
operating conditions
congitiormrsunderwhichaPVdevice s operating

3.4.16.3

optional test conditions
test|irradiance as measured with a reference PV device of 1 000 W-m=2 and_PV ‘cell jungtion
temperature at any conveniently measured ambient conditions

3.4.16.4

standard operating conditions
SO¢
opefating values of in-plane irradiance (1 000 W-m~2), PV deviee junction temperature equals
the pominal operating PV cell junction temperature (NOCT), and“air mass (AM = 1,5)

3.4.16.5

standard test conditions
STC
refefence values of in-plane irradiance (G| o =21000 W-m=2), PV cell junction tempergture
(25 [C), and air mass (AM = 1,5) to be used during the testing of any PV device

3.4.16.6
test|conditions
condlitions under which a device is testied

3.4.07
conpersion efficiency
SEH: "efficiency/PV conversion efficiency”, 3.4.26.5

3.4.18
conyersion factor
ratiq of the outputto the input fundamental power of a device, component or system

Note|1 to entryi~ Unit: dimensionless, usually expressed as a percentage, %.

3.4.19
current-density<photovoitaiccet>
J

electric current output of a PV cell divided by the cell area (either the total area or the active
area)

Note 1 to entry: Unit: A.cm™2.

3.4.20
current-temperature coefficient
SEE: "coefficient/current-temperature coefficient", 3.4.14.1
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3.4.21
current-voltage characteristic

1V

output electric current of a PV device as a function of output voltage, at a particular
temperature and irradiance

Note

Note

1 to entry: 1EC/ISO rules stipulate that the symbol for voltage is "U", whereas the many industries engaging
with electricity use the symbol "V". In keeping with normal convention, the PV industry also uses "V" and thus the
symbol "I-V" to describe the current-voltage characteristic.

2 to entry: Sometimes the industry uses "IV" as the symbol. The use of "I-V" is less ambiguous than

which also means "four" in roman numbering.

Note

3.4.
DC
ratid

pulsjating direct electric current

Note
maxi

Note

3.4.
dep
Dp

in tHe case of a multi-source generating system, ratio_of system output electricity (Wgp) tq

sum

Note

month or year.

3.4.24

depth of discharge

DOD

valule to express the state of discharge of an electrical storage device
Note|1 to entry: The ratio of the'discharge amount to the rated capacity is generally used.
Note|2 to entry: Unit: diménsionless, usually expressed as a percentage, %.

3.4.25

effective energy. efficiency

Ve

3 to entry: Egquation Formula: 1= (V).

p2
ripple factor
of half the difference between the maximum and minimum value to theimean value

1 to entry: Low values of DC ripple factor approximately equal the ratio of the difference betwee
mum and minimum value to the sum of the maximum and the minimum value.

2 to entry: Unit: dimensionless, usually expressed as a percentage, %.

p3
pndency on solar energy

of output electricity and any non-photovoltaic_electricity (Wgp)

1 to entry: Unit: dimensionless, usually expressed as a percentage (%) over a period of time such

: "efficiengy’effective energy efficiency", 3.4.26.6

of a

the

the

asa|

ratio of output quantity to input quantity

Note

Note

1 to entry: The quantity specified by the term "efficiency" is normally the power, energy, or electric charge
produced by or delivered to a component.

2 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.26.1
ampere-hour efficiency

TAh
ratio of the amount of electrical charge removed during discharge conditions to the amount of
electrical charge added during charge conditions in an electrical energy storage device

Note

1 to entry: Itis calculated by:
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Man = 1g Tq 1 (g To)
where

Man IS ampere-hour efficiency;

1 is discharge electric current (A);

ol e

is discharge time (h);

1, is charge electric current (A);

T, is charge time (h).

3.4.26.2
array efficiency
sunlfight to electricity conversion efficiency of the PV array

3.4.26.3

charging efficiency
generic term to express ampere-hour efficiency (or less commonly, watt-hour efficiency ip an
energy storage device

3.4.06.4

collpction efficiency

ratig of the number of electrons flowing out of a PV cell to the number of incident photons
shoft-circuit condition

na

3.4.£6.5

PV ¢onversion efficiency
ratig of maximum PV output to the product of RV)'device area and incident irradignce
medsured under specified test conditions, usually standard test conditions, STC

Note|1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.26.6
effective energy efficiency
energy efficiency during an identified-period

3.4.6.7

inverter efficiency
ratiq of the useful inverter-output power to its input power, or output energy to its ipput
enefgy

3.4.06.8
medn array efficiency

TIAmEan o
aveflage R\Aafray efficiency

Note|1\teentry: Mean PV array efficiency is useful for comparison with the rated PV array efficiency.

Note 2 to entry: The difference between mean and rated efficiency represents diode, wiring, mismatch and other
losses during PV system operation.

3.4.26.9
overall system efficiency

Mot
efficiency of the whole system including all the electricity sources

Note 1 to entry: Overall system efficiency is derived from the electricity supplied to the loads based on the solar
irradiation and fuel supplies.

3.4.26.10

partial efficiency

ratio of output power to input power, or output energy to input energy, when a component is
operating below its rated output
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3.4.26.11
partial load efficiency
ratio of the effective inverter output power to its input power, or output energy to input energy,

at a

specified load

3.4.26.12
power efficiency
ratio of active output power to active input power

3.4.26.13
rated-efficiency

pert

standard test conditions, STC

pert

Note

3.4.
sys

Nsp
ratig

hining to an inverter: efficiency of an inverter when it is operating at its rated\output

1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

P6.14
em efficiency

ared (4p)

Note

It is

wher|

Nsp

WSP

QASP

4p

Note
mont]

3.4.
effiq
pern
effig

Note

3.4.
wat

1 to entry:

alculated by:

nsp = Wep ! (Qnsp 4p)

114

is system efficiency;

is system output energy (J);
is total irradiation (J~m_2);
is array area (m2).

2 to entry: Unit: dimensionless,usually expressed as a percentage (%) over a period of time such
h or year.

P6.15

tiency tolerance

hissible tolerance” between the manufacturer's specified efficiency and the meas
iency

1 to entrys_JUnit: dimensionless, usually expressed as a percentage (%).

616

-hour efficiency

v J
hining to a PV device: efficiency of a device at specified operating conditions, uleaIIy

of PV system output energy (Wgp) to the product of total irradiation (Opgp) and PV grray

asa|

ired

TIwh

ratio of the amount of electrical energy removed during discharge conditions to the amount of

elec

Note

trical energy added during charge conditions in an electrical energy storage device

1 to entry:

It is calculated by:

o = 1o Ty Vaay | Uy Ty Veay) = v, 1V

d ~d " dav c ¢ cav Man Vdav cav
where
Twn IS watt-hour efficiency;
Iy is discharge electric current (A);
Ty is discharge time (h);
v is average discharge voltage (V);
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1, is charge electric current (A);
T, is charge time (h);
V is average charge voltage (V).

cav

Note 2 to entry: In calculating watt-hour efficiency, the ratio of average voltage to the specified final discharge
voltage is often used, rather than voltages at any specified time.

3.4.26.17
weighted average conversion efficiency
method of estimating the effective energy efficiency

Notettoemtry—Weightetaverage CONVETSIO effiCiencty 1S catcutated as the summ of progucts of eaciT poweT|level
efficiency and related weighting coefficients depend on a regional irradiance duration curve. When a PV system is
a staphd-alone type with a storage sub-system, the weighting coefficients depend on the load duration curve,

3.4.7

eledtromagnetic interference
EMI
degradation of the performance of equipment, a transmission channel orcalsystem caused by
an glectromagnetic disturbance

[SOURCE: IEC 60050-161:1990, 161-01-06]

3.4.28
enefgy
ability of a physical system to do work

Note|1 to entry: Unit: J, though kWh is commonly used,in"the electrical industry.

3.4.8.1

photovoltaic energy
electric energy generated by a PV system, not including the electric energy supplied by non-
phofovoltaic components

3.4.29
equjvalent photovoltaic cell temperature

cell [junction temperature at which the measured electrical output of a PV device would be
produced if the entire device were operating uniformly at this junction temperature

Note|1 to entry.-Jnit: °C.

3.4.80
fill 1|actor
FF

ratio of maximum PV device output power to the product of open-circuit voltage and short-
circuit electric current

Note 1 to entry:

It is calculated by:

FF = Pmax / (Voc Isc)

Note 2 to entry: Fill factor is often used to indicate the electricity production quality of a device.

Note 3 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.31
final annual yield
SEE: "yield/final annual yield", 3.4.99.2
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3.4.32
final system yield
SEE: "yield/final system yield", 3.4.99.3

3.4.33

fixed voltage operation

control strategy whereby PV system operation is always a constant voltage near the maximum
power voltage of the PV array

Note 1 to entry: See also " maximum power/maximum power point tracking", 3.4.43.4.

3.4.84
instplled capacity
SEH: "capacity/installed capacity”, 3.4.10.3

3.4.85
instplled power
SEHB: "maximum power/maximum power under standard test conditions",-3:4.43.7

3.4.36
inverter efficiency
SER: "efficiency/inverter efficiency", 3.4.26.7

3.4.87
invgrter mismatch loss
SEH: "mismatch loss/inverter mismatch loss", 3.4.4641

3.4.38

lineprity

am{mt of deviation from a straight line function of a performance parameter such as short-
circliit electric current or open circuit.woltage versus an environmental variable such as
irradiance or temperature

Note|1 to entry: Usually, linearity is expressed as a normalised standard deviation of the line slope.

Note|2 to entry: PV cell, modulenand system performance evaluations frequently employ linear equations to
trans]ate performance from one set/of temperature and irradiance conditions to another. Linearity is evaluated| by a
proc{ss in which the best straight-line function is mathematically determined from a set of data points, and thep the
variafion of the data points fram this line used in calculations that determines the linearity.

3.4.89
load
electrical component that converts electrical energy into a form of useful energy and pnly
operates when voltage is applied

Note|1.te entry: See also IEC 60050-151:2001, 151-15-15.

3.4.39.1

load current

I

electric current supplied to a load by a PV system

Note 1 to entry: Unit: A.

3.4.39.2

load power

Py

electric power supplied to a load by a PV system

Note 1 to entry: Unit: W.
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3.4.39.3
load voltage

n

voltage supplied across the terminals of a load by a PV system

Note

1 to entry: Unit: V.

3.4.39.4

negative load
as seen from the utility, a type of load in which electric energy supplied by a generating
system flows into a utility distribution system

3.4.40

losges

electric power or energy that does not result in the service that is intended

Note|1 to entry: See also IEC 60050-151:2001,151-15-26.

Note|2 to entry: Unit: W, J, though kWh is commonly used in the electrical industry.

3.4.40.1

array capture losses

Le

normalised losses of a given PV system due to the energy losses of its PV array
Note|1 to entry: PV array capture losses are found from the différence between the reference yield and th
array| yield. These losses arise from mis-match losses, conversiofilosses, array soiling, etc.
3.4.40.2

baldnce of system losses

Lgo
norn

3.4.

5

D
nalised losses of a given PV system dueto the energy losses of its BOS components

1

normalised losses

e PV

durgtion that a PV device or(PV system would need to operate at its rated powefr to
comlpensate for the energy lossés of that PV device or PV system

Note|1 to entry: Normalisedtlosses are commonly calculated from a difference in given yields.

Note|2 to entry: Unit: kW~ Usually expressed as kWh-kW~" over any convenient unit of time. Commonly it is
calclated over a day, which then gives a unit of h-d~".

3.4.42

maxXimum input voltage

maximum DC voltage range of a power conditioner at a specified operating condition, such as
the ppenTircuit voltage (Vo) of a PV array

Note 1 to entry: Unit: V.

3.4.43

maximum power

P

max>

may also be known as Pp,,,

power generated at the maximum power point

Note

1 to entry: Unit: W.

3.4.43.1
maximum power current

IPmax

elec

tric current at the conditions of maximum power
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1 to entry: Unit: A.

3.4.43.2
maximum power irradiance coefficient

X

ratio-change of the maximum power (P

41 P

max max2

change of the natural logarithm of irradiance, In(G, / G,)

) of a PV device as a function of the ratio-

Note 1 to entry: Unit: dimensionless.

3.4.43.3

maximumpowerpoint

MP

point on a PV device's current-voltage characteristic where the product of electric current|{and
voltage yields the maximum electrical power under specified operating conditions

3.4.43.4

maxXimum power point tracking

MPRT

confrol strategy whereby PV array operation is always at or near the maximum power poin
Note|1 to entry: See also "fixed voltage operation”, 3.4.33.

3.4.43.5

maxXimum power temperature coefficient

7/ . . o

chapge of the maximum power of a PV device per unit'change of temperature

Note|1 to entry: Both absolute and relative values are used,

Note|2 to entry: The user is advised to be aware qf-thé difference between the absolute and the relative upit of

meag
Note

3.4.
ma
ma

Note

3.4.
ma
ma

Note

3.4.

ure, and to use the appropriate coefficient with*the proper equation.
3 to entry: Unit: W- K1 (absolute), K~ (ré&fative).

13.6
imum power under standard operating conditions
imum power output of a-RV-device under standard operating conditions, SOC

1 to entry: See also " conditions/standard operating conditions", 3.4.16.4.

13.7
imum powefrunder standard test conditions
imum power output of a PV device under standard test conditions, STC

1 to entry: See also " conditions/standard test conditions"”, 3.4.16.5.

13.8

maximum power voltage

VPmax . .
voltage at the conditions of maximum power

Note

1 to entry: Unit: V.

3.4.43.9
maximum power voltage under standard operating conditions
voltage at the maximum power point of a PV device under standard operating conditions, SOC

Note

Note

1 to entry: See also " conditions/standard operating conditions", 3.4.16.4.

2 to entry: Unit: V.
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3.4.43.10
maximum power voltage under standard test conditions
voltage at the maximum power point of a PV device under standard test conditions, STC

Note

Note

1 to entry: See also " conditions/standard test conditions", 3.4.16.5.

2 to entry: Unit: V.

3.4.44
mean array efficiency
SEE: "efficiency/mean array efficiency", 3.4.26.8

ric current from the voltage at the maximum power point Or the electric current at

the

allel

P not

maximum power

Note|1 to entry: Unit: W or dimensionless and expressed as a percentage, %.

3.4.46.2

module mismatch loss

diffgrence between the total maximum power of PV devices connected in series or par
and|the sum of each device measured separately under the same conditions

Note|1 to entry: PV module mismatch loss arises because of differences in individual device |-V characteristi
Note|2 to entry: Unit: W or dimensionless andvéxpressed as a percentage, %.

3.4.47

module area

total or active area of a phatovoltaic module

Note|1 to entry: Unit: m2.

3.4.47.1

total module area

areg of the front'surface of a photovoltaic module as defined by its outer edges

Note|1 tolentry: Total module area includes the total area of the photovoltaic cells plus the area of spac
covefedby the cells. The area of the front surface of the frame (if any) is included.

Note 2 to entry: Total module area is preferred for reporting module efficiency.

3.4.47.2

active module area
part of the total module area designed to receive solar radiation for the generation of

elec

Note

Note

tricity
1 to entry: Active module area equals the sum of the total cell area in the module.

2 to entry: Active module area is sometimes referred to as “module aperture area”.

3.4.48
module mismatch loss
SEE: "mismatch loss/module mismatch loss", 3.4.46.2
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3.4.49
module packing factor
ratio of the total PV cell area to the module area

Note 1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.50
module surface temperature

me

an temperature of the back surface of a PV module

Note 1 to entry: Unit: °C.

3.4.51
module temperature

me

gn value of the temperatures of cell junctions in a PV module

Note|1 to entry: Unit: °C.

3.4.52

no
inp

LIr)ad loss
t power of the power conditioner when its load is disconnected

Note|1 to entry: Unit: W.

3.4.53

nonjinal operating photovoltaic cell temperature

NOCQT

equilibrium mean PV cell junction temperature within“a module under reference condition
800|W-m~2 irradiance, 20 °C ambient air temperature, 1 m-s=1 wind speed, electrically o
circliit and open-rack mounted at normal incidehce, at solar noon

Note|1 to entry: Unit: °C.

3.4.54
nonjinal system power

PV

system’s DC power that s generated at standard operating conditions, SOC, W

conmected with a load determined by a prescribed PV array

Note|1 to entry: When stating nominal system power conditions, nominal system output voltage is representd

the

output voltage (V), and-.nominal system output electric current is represented by the output current (A).

Note|2 to entry: See also "conditions/standard operating conditions", 3.4.16.4.

Note|3 to entry: {Unit: W.

3.4.65
nonftuniformity
unifprmity of solar simulator irradiance on the PV module during a test

s of
ben-

hen

td by

Note 1 to entry: Non-uniformity is calculated from the difference in maximum irradiance minus the mini
irradiance measured over the test area, divided by the sum of the maximum irradiance and the minimum irradiance.

Note 2 to entry:

plane, or it may be the module footprint.

Note 3 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.56
normalised losses
SEE: "losses/normalised losses", 3.4.40.3.

mum

The area scanned to find the minimum and maximum irradiance may be the solar simulator test
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3.4.57
open-circuit voltage <photovoltaic devices>

Voc
voltage at the output terminals of a PV device at a particular temperature and irradiance when
the output electric current of the PV device is zero

Note 1 to entry: Unit: V.

3.4.57.1
open-circuit voltage under standard test conditions

Voc sTC
opefi-circutt voltage as measured under standard test conditions, STC

Note|1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.58
operating conditions
SEH: "conditions/operating conditions", 3.4.16.2

3.4.59
optional test conditions
SEH: "conditions/optional test conditions”, 3.4.16.3

3.4.60
ovefall system efficiency
SEH: "efficiency/overall system efficiency", 3.4.26.9

3.4.61
ovefrload capability
outgut power level beyond which permanent-damage occurs to a device

Note|1 to entry: Overload capability is the ratio;0f overload power to rated load power for a period of time.

Note|2 to entry: Unit: dimensionless, usually expressed as a percentage (%) and minutes.

3.4.62
parfiial efficiency
SEH: "efficiency/partial efficiency", 3.4.26.10

3.4.63
parfial load efficiency
SEH: "efficiencyipartial load efficiency”, 3.4.26.11

3.4.64

parfial state of charge

PSQC

SEE: "state of charge/partial state of charge", 3.4.89.1

3.4.65
peak power
see "rated/rated power", 3.4.70.6

3.4.66
peak sun hours
SEE: "rated/rated sun-hours", 3.4.70.9

3.4.67
performance ratio
| Rp PR
index that shows the effect of PV system losses on the rated PV array capacity
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Note 1 to entry: Typically, PV system losses are due to PV array temperature, incomplete utilisation of the
irradiation and PV system component inefficiencies or failures.

Note 2 to entry: The performance ratio is commonly calculated from the ratio of the final system yield over the
reference yield.

Note 3 to entry: Unit: dimensionless, usually expressed as a percentage, %.
3.4.68
photovoltaic energy

SEE: "energy/photovoltaic energy", 3.4.28.1

Note

3.4.
rate

gned quantity used for specification purposes indicating a specific characteristic of g
em or component established for a specified set of operating conditions

1to entry: See also IEC 60050-151:2001, 151-16-08.

;0.1
id capacity

SEH: "capacity/rated capacity", 3.4.10.4

3.4.
rate
con

3.4.
rate
Ir
ele
con

Note

3.4.
rate

y0.2
condition
itions under which a manufacturer states a.specific operating characteristic of a produ

y0.3
current

ric current produced by a PV device at a rated voltage under specified operg

itions

1 to entry: Unit: A.
y0.4

id efficiency

effigiency of a compenent at specified operating conditions

com

1 to entry™™\Unit: dimensionless, usually expressed as a percentage, %.

.F0.5

ponents

3.4.70.6

rate
PR

d power

PV

ct

ting

electric power produced by a PV device or other PV system component under specified
operating conditions

Note

1 to entry: Unit: W.


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

- 54 — IEC TS 61836:2016 RLV © IEC 2016

3.4.70.7

rated power at STC

Pstc

electric power delivered by a PV device at its maximum power point at standard
conditions, STC

Note 1 to entry: Unit: W.
Note 2 to entry: Rated power at STC is colloquially, but incorrectly referred to as "peak power".

Note 3 to entry: See also "conditions/standard test conditions", 3.4.16.5.

test

3.4.Y0.8
rated power at SOC
PSOC

electric power delivered by a PV device or system under standard operating conditions

Note|1 to entry: Unit: W.

3.4.Y0.9
rated sun-hours
amdunt of time that the solar irradiance is at reference levels

Note|1 to entry: Unit: h.

Note|2 to entry: Rated sun-hours is usually expressed on a daily basis.

Note[3 to entry: If G| ;=1 kW-m~2 then "rated sun-hours" ovemany period of time is numerically equal t
irradfation over the same period as expressed in kWh-m=2.

3.4.Y0.10

rated system power

pertpining to stand-alone PV systems: system power generated when connected to a r
load

pertpining to grid-connected PV systems: system power that can be generated u
standard operating conditions, SOC

Note|1 to entry: See also "conditions/standard operating conditions", 3.4.16.4.

3.4.Y0.11
rated voltage
VR
voltage at which\a generator is designed to generate maximum electricity under spec
opefating conditions

Note|1 to gntry: Unit: V.

3.4.11

b the

ated

nder

fied

reference spectral irradiance distribution

tabulation of spectral irradiance, spectral photon irradiance and cumulative integrated

irradiance versus wavelength

Note 1 to entry: See Table 1 of IEC 60904-3:2016.

3.4.72
reference yield
SEE: "yield/reference yield", 3.4.99.4

3.4.73
relative spectral response
SEE: "spectral-response responsivity/relative spectral response", 3.4.85.2
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74
tive spectral response under load

SEE: "spectral-response responsivity /relative spectral response under load", 3.4.85.3

3.4.
resi

75
dual capacity

SEE: "capacity/residual capacity", 3.4.10.5

3.4.

76

reverse power flow

ele

Note

3.4.

safg extra low voltage
SELV
tern] defined by IEC Technical Committee 64 to be a safe low voltage

Note

Note

3.4.

selftdischarge
loss|of useful capacity of an electrical storage device due to internal chemical action

3.4.

series resistance

resi
cell

Note

3.4.
sha

SA

ratiq of the equivalent area of the shaded portion of a PV array surface (4;) to the overal
arraly area (4)

Note|1 to entry: Unit: ‘dimensionless, usually expressed as a percentage, %.

Note|2 to entry:

Itis

wher!

SA

ric-naowar flaw fram A nanaratin
HE—pPoO W e—oWw—ror—a—-gerneratt

«

1 to entry: Reverse power flow is known as "backfeed". See "operation/backfeed operation”, 3.3/55.2"

{7

1 to entry: Unit: V.

2 to entry: For DC systems, SELV is 130 V and below.

y 8

/9

stance in series with an ideal PV cell that,results in ohmic voltage drop within the ag

1 to entry: Unit: Q.

80
How cover rate

alculatedsby:
sp=Ag1 4

is the shadow cover rate;

Ay is the equivalent area of the part covered by shadow (m?);

A

is the overall PV array area (m?).

tual

PV

Note 3 to entry: The stated "equivalent area" is the assumed shadow area estimated including the influence of the
shadow on the illuminated area through PV modules connected in series or in parallel.

3.4.

81

sheet resistance
electrical resistance of a thin film material measured across the opposite sides of a square
area

Note 1 to entry: Unit: Q (“Ohms per square”).
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3.4.82
short-circuit current

Isc

electric current at the output terminals of a PV device at a particular temperature and
irradiance when the device output voltage is equal to or close to zero

Note

1 to entry: Unit: A.

Note 2 to entry: See also IEC 60050-195:1998, 195-05-18.

3.4.82.1

shopt—eireuiteurrentunderstandard-test-conditions

Iscprc . -

shofnt-circuit electric current as measured under standard test conditions, STC

Note|1 to entry: Unit: A.

Note|2 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.83

shupt resistance

resistance in parallel with an ideal PV cell that represents in electric current leakage logses
withjn the actual cell

Note|1 to entry: Unit: Q.

3.4.84

spegtral mismatch error

errof introduced in the testing of a photovoltaic ‘device caused by the interaction of|the
misinatch between the spectral responses of the\test specimen and the reference device,|and
the mismatch between the test spectrum and the reference spectrum

3.4.85

spectral responsivity

S(A)

shofnt-circuit electric current density generated by unit irradiance at a particular wavelergth,
plot{ed as a function of wavelength

Note|1 to entry: Unit: A-W~L

Note|2 to entry: The term "response" instead of responsivity is commonly and colloquially used.

Note|3 to entry: For\thin-film PV devices, the spectral response measurement must be done under the voltage
that |s appropriate to the intended use of the spectral response data. This voltage condition therefore is {o be
specfified with the‘data.

3.4.85.1

spe¢tral response mismatch error
erro—atroduced—in—the—testing—ofaPVdevice—caused—bythe—interaction—ofthe—mismatch
between the spectral responses of the test specimen and the reference device, and the

mismatch between the test spectrum and the reference spectrum

3.4.85.2
relative spectral response

S(l)rel
spectral response normalised to unity at wavelength of maximum response

Note

Note

1 to entry: Unit: dimensionless.

2 to entry:

It is calculated by:

S(A)rer = S(A) I S(A)max
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3.4.85.3
relative spectral response under load

SV(’i)reI
spectral response under load normalised to unity at wavelength of maximum response

Note

Note

1 to entry: Unit: dimensionless.

2 to entry:

It is calculated by:

Sv(ﬁ')rel = Sv(}“) / Sv(ﬁ')max

3.4.
spe
Sva
elec
wav

3.4.
stan
SEH

3.4.
stan
STG
refe
tem
tob

SER

3.4.
starn
pert

85.4
ctral response under load

tric current density at a particular load voltage, generated by unit irradiance _ata partid
elength, plotted as a function of wavelength

B6
dard operating conditions
: "conditions/standard operating conditions", 3.4.16.4

87
dard test conditions

rence values of in plane irradiance (Gl,ref = K000 W/m?2), photovoltaic cell jung
berature (25 °C), and a reference spectral irradiance distribution calculated for AM 3
b used during the testing of any photovoltaic device

: "conditions/standard test conditions", 3.4.16.5

B8

dby loss

hining to stand-alone power caonditioners: DC input power drawn by a power conditi

wheh it is in standby mode

pert

hining to grid-connected-‘power conditioners: power drawn from the utility grid by a pd

condlitioner when it is in standby mode

Note

3.4.
stat
ratid

1 to entry: Unit: W.

B9
e of charge
between the residual capacity and the rated capacity of a storage device

ular

pner

wer

Note|1 forentry:  Unit: dimensionless, usually expressed as a percentage, %.
3.4.89.1

partial state of charge

PSOC

state indicating that an electrical storage device has not reached a fully charged condition

Note

1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.90
system efficiency
SEE: "efficiency/system efficiency", 3.4.26.14

3.4.91
system output energy
output energy of a system produced during a specified period of time
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Note 1 to entry: Unit: J, though usually expressed as kWh.

3.4.92
system power
SEE: "rated/rated system power", 3.4.70.10

3.4.93
test conditions
SEE: "conditions/test conditions", 3.4.16.6

3.4.94

totall harmonic distortion
THD
ratig of the r.m.s. value of the total harmonic content of a waveform to the r.m.s. value of the
basic frequency of the waveform

Note|1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

Note|2 to entry: See also IEC 60050-551:1998, 551-17-06.

3.4.95

voltage-irradiance coefficient
ratig-change of the open-circuit voltage (Voc1/Voc2) of a photovoltaic device as a functign of
the fatio-change of the natural logarithm of irradiance, In (G{4G2)

SEH: "coefficient/voltage-irradiance coefficient", 3.4.14,2

Note|1 to entry:  Unit: dimensionless.

3.4.96
voltage-temperature coefficient
SEH: "coefficient/voltage-temperature coefficient", 3.4.14.3

3.4.97
watt-hour efficiency
SEH: "efficiency/watt-hour efficiency", 3.4.26.16

3.4.98
weighted average conversion efficiency
SEH: "efficiency/weighted average conversion efficiency", 3.4.26.17

3.4.99
yield
durdtion that-a PV device would need to operate at its rated power in order to generate| the
samle amount of energy that it actually did generate

Note T 1o entry: URIt. J-KW . Usually expressed as KWh-KW —over any convenient Uunit of time. 1T 1s commonly
calculated over a day, which then gives a unit of h-d~".

Note 2 to entry: A yield indicates actual device operation relative to its rated capacity.
Note 3 to entry: A yield is calculated from the ratio of the energy generated to the rated device power.

Note 4 to entry: Since yields can be calculated over any time period, the time interval in which they are being
referenced is always specified as per IEC 61724.

3.4.99.1

array yield

YA

PV array energy generated per unit of rated PV array capacity
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3.4.99.2

fina
tota

| annual yield
| PV energy delivered to the load during one year per unit of rated PV array capacity

3.4.99.3

fina
Y

| system yield

portion of the net energy generated by the electric generating system that was supplied by the
PV array per unit of rated array capacity

3.4.99-4
refel;'ence yield

Y,

r

durgtion that the irradiance would need to be at reference irradiance levels to contribute
samle incident irradiation as actually occurred

It is

Note

numagrically equal to energy as expressed in kWh-kW~"! over that same period. Thu$ Y, would be, in effect,
sun-hours over that same period.

3.5

3.5.
abs

SEH: "radiometer/absolute radiometer", 3.5.7.1

3.5.

mornochromatic light source
lighf source having a narrow bandwidth

Note
is us

Note

powdr supply at a colour temperature(of*3 200 K is commonly used.

3.5.
pho
sim

3.5.

pulge type solar simulator
SEH: "solarssimulator/pulse type solar simulator”, 3.5.8.2

3.5.

calculated from the ratio of the total irradiation to the reference irradiance.Gl,ref.

1 to entry: If G = 1 kW-m~2 then the irradiation as expressed in kWh-m-2"qver any period of tir

I,ref
Measurement devices

(
blute radiometer

p

1 to entry: For spectral response measurements, a light source with a broad spectral irradiance distribj
bd together with either a monochromator~ér bandpass filters.

2 to entry: For spectral response_measurements, a 1 000 W tungsten halogen lamp operated from a s

B
ovoltaic array simulator
lator that has |-V characteristics equivalent to an PV array

o

D

the

he is
rated

ution

table

pyranometer
SEE: "radiometer/pyranometer”, 3.5.7.2

3.5.6
pyrheliometer
SEE: "radiometer/pyrheliometer", 3.5.7.3

3.5.7

radi

ometer

instrument for measuring the intensity of solar irradiance

Note

1to entry: See also IEC60050-845:1987, 845-05-06.
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Note 2 to entry: Commonly, a radiometer is a thermal instrument using thermocouples or thermopiles and-is has a
sensitivity independent of the wavelength of incoming radiation.

3.5.71

absolute radiometer

radiometer that can measure or calculate the absolute quantity of radiant power based on
physical laws and the known physical constants of its components

3.5.7.2
pyranometer
radiometer normally used to measure global irradiance on a horizontal plane

Note|1 to entry: A pyranometer can also be used to measure diffuse irradiance when used with a shade-ripg or
disc.

Note|2 to entry: A pyranometer can also be used to measure total irradiance on an inclined planey’which would
inclugle radiation reflected from the foreground.

3.5.7.3
pyrheliometer
radipmeter, including with a collimator, used to measure direct irradiance

Note|1 to entry: A pyrheliometer is sometimes called a normal incidence pyrheliometer, or NIP.

3.5.7.4

spegtroradiometer
instlument used to measure spectral irradiance distribution of an incident radiation as|the
fungtion of wavelength

3.5.8
sol1r simulator
equipment employing a standard light sour€e with a spectral irradiance distribution similar to
the patural sunlight used to evaluate characteristics of PV cells and modules

3.5.8.1

solgr simulator class
ratilg method based on simulator performance for spectral irradiance match, non-uniformity
and[temporal simulator instability

Note|1 to entry: Three classes of solar simulators are defined, class A, B and C, with A being the best.

3.5.8.2

pulge type solar\simulator
flashed light-source consisting of one or more long-arc xenon lamps capable of irradigting
large areas.uniformly with little heat input to the PV cell or module being tested

3.5.8:3
steady-state type sofar simutator
continuous light source frequently employing filtered xenon, dichroic filtered tungsten or
modified mercury vapour with tungsten electrodes as the light source

3.5.9
spectroradiometer
SEE: "radiometer/spectroradiometer”, 3.5.7.4

3.5.10
steady-state type solar simulator
SEE: "solar simulator/steady-state type solar simulator", 3.5.8.3
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3.5.11

temporal simulator instability
time-based uniformity of solar simulator irradiance at a given point on the PV module or
simulator test plane during the period of data acquisition

Note

1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

mum

Note 2 to entry: Temporal simulator instability is the difference in maximum irradiance minus the mini
irradiance during the data acquisition period, divided by the sum of the same maximum irradiance and the minimum
irradiance.

3.5.12

whije bias light

confinuous white light illuminating a photovoltaic device simultaneously with «<choyped
monochromatic light to make the device operate in a normal working condition whég spegtral
resgonse is measured

3.6 | Environmental parameters

3.6.1

air mass index

AM

length of path through the earth's atmosphere traversed by the direct solar beam, expregsed
as g multiple of the path traversed to a point at sea level with/the' sun directly overhead

Note|1 to entry: Unit: dimensionless.

Note|2 to entry: The air mass index is 1,0 at sea level with cloudless sky when the sun is directly overheadq and
the Ipcal air pressure equals PO. Standard operating conditions, 3.4.16.4, and standard test conditions, 3.4.[16.5,
use gn AM of 1,5.

3.6.2

albgdo

ratiq of radiation averaged over all the wavelengths reflected by a surface to that incident pn it
Note|1 to entry:  Unit: dimensionless, usually expressed as a percentage, %.

Note|2 to entry: The albedo term compares the reflectance of a ground surface to solar radiation.

3.6.3

ambient temperature

Tam . . .

avelnage temperature)of the air surrounding a PV device

Note|1 to entry; SNdnit: °C.

[SOURCELIEC 60050-826:2004, 826-10-03]

3.6.4

angle

Note 1 to entry: Unit: degree or radian.

3.6.4.1

angle of incidence
angle between the direct irradiant beam and the normal to the active surface

3.6.4.2
aperture angle
subtended half angle of the aperture of the cylinder in the centre of a detector

Note

1 to entry: A full angle is used occasionally instead of a half angle.
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3.6.4.3

azimuth angle

(24

projected angle between a straight line from the apparent position of the sun to the point of
observation and a horizontal line normal to the equator

Note 1 to entry: Azimuth angle is measured from due north in the southern hemisphere and from due south in the
northern hemisphere.

Note 2 to entry: Negative azimuth values indicate an eastern orientation and positive values, a western
orientation.

3.6.4.4
solgr elevation angle
0

angle between the direct solar beam and the horizontal plane

3.6.44.5
tilt angle
angle between the horizontal plane and the plane of the PV module surface

3.6.p
annpaling conditioning
SEH: "conditioning/annealing conditioning”, 3.6.10.1

3.6.p
apefture angle
SEH: "angle/aperture angle", 3.6.4.2

3.6.y Atmospheric

3.6.7.1

atmpspheric ozone content
volume of ozone at standard temperature and pressure in a vertical column of the atmosphere
1 cm? in cross section

Note|1 to entry: Unit: cm of columnvheight.

3.6.7.2

preg¢ipitable water vapour content
volume of precipitable water vapour in a vertical column of the atmosphere 1 cm? in cfoss
section

Note|1 to entrys/Unit: cm of column height.

3.6.Y.3

atmbspheric transmissivity
ratio of the transmission light intensity against the incident light intensity when measured with
the unit length of the perpendicular column of the atmosphere

Note 1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.6.8
azimuth angle
SEE: "angle/azimuth angle", 3.6.4.3

3.6.9

cell temperature factor of a photovoltaic device

factor describing the change in the photovoltaic device output energy due to the change in its
temperature


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC

TS 61836:2016 RLV © IEC 2016 - 63 -

3.6.10
conditioning
process for stabilizing the performance of a PV module prior to conducting an environmental

test

Note

Note

shift in performance from an effect other than the specific environmental exposure.

Gen

1 to entry: Conditioning is sometimes referred to as pre-conditioning.

2 to entry: Conditioning enables the effect of an environmental test to be determined without an extraneous

erally, the conditioning is one of the following:

3.6.10.1
annpaling conditioning
condlitioning using a heat exposure process

3.6.10.2
light soaking conditioning

con

3.6.
dani

SEH:

3.6.

itioning using a light exposure process

11
p heat test
"environmental test/damp heat test", 3.6.16.1

12

diffuse irradiance

SER

3.6.

: "irradiance/diffuse irradiance", 3.6.26.1

13

diffise irradiation

SER

3.6.

: "irradiation/diffuse irradiation", 3.6.2%4

14

direict irradiance

SEE

3.6.

: "irradiance/direct irradiance","3.6.26.2

15

direct irradiation

SEH:

3.6.
env
test
tem

"Eirradiation/direct irradiation", 3.6.27.2

16
ronmental-test

berature, wind, rain, snow, hail or humidity

Note

in which a product is exposed to simulated environmental

conditions such

1 to—entry r\nrinn ap—epvonmental }ne& stmHated—environmental-conditions—are—freauenthv—more—exd
e+t G Hy—Ro+ t

than normal enwronmental conditions, as a means of acceleratlng any degradatlon processes.

The environmental tests currently in use for PV modules include:

3.6.16.1

damp heat test
environmental test intended to determine the ability of a PV module to withstand the effects of
long-term penetration of humidity

3.6.16.2

hail

test

as

eme

environmental test intended to verify that a PV module is capable of withstanding the impact
of hailstones
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‘ 3.6.16.3
hot-spot endurance test
environmental test intended to determine the ability of a PV module to withstand hot-spot
heating effects, e.g., solder melting or deterioration of the encapsulation

‘ 3.6.16.4
humidity freeze test
environmental test intended to determine the ability of a PV module to withstand the effects of
high temperature and humidity followed by sub-zero temperature

‘ 3.6.16-
imppct test
environmental test intended to assess the susceptibility of a PV module to accidental.impact
damage

insylation test
environmental test intended to determine whether or not a PV module-is sufficiently |well
insufated between electric current carrying parts and the frame

medhanical load test
environmental test intended to determine the ability of a PVAimodule to withstand wind, smow,
static, or ice loads

oor exposure test
environmental test intended to make a preliminary assessment of the ability of a PV module to
withgtand exposure to outdoor conditions and to reveal any synergistic degradation effects
that|may not be detected by laboratory tests

3.6.16.9

roblistness of terminations test
environmental test intended to determine that the terminations and the attachment of| the
ternmination to the body of a PM_module will withstand such stresses as are likely to be apglied
durihg normal assembly or handling operations

3.6.16.10

salt|mist test
environmental test intended to determine the resistance of a PV module to corrosion from|salt
mis{ in order/to - evaluate the compatibility of materials and the quality and uniformity of
protective coatings

‘ 3.6.16{11
thernmal cycling test
environmental test intended to determine the ability of a PV module to withstand thermal
mismatch, fatigue and other stresses caused by repeated changes of temperature

‘ 3.6.16.12
twist test
environmental test intended to detect defects that might arise in a PV module when mounted
on an imperfect structure

‘ 3.6.16.13
UV test
environmental test intended to determine the ability of a PV module to withstand exposure to
ultraviolet radiation (UV)
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3.6.16.14

wet leakage current test

environmental test intended to evaluate the insulation of a PV module under wet operating
conditions and verify that moisture from rain, fog, dew or melted snow does not enter the
active parts of the module circuitry, where it might cause corrosion, ground leakage, or a
safety hazard

3.6.17
global irradiance
SEE: "irradiance/global irradiance", 3.6.26.3

3.6.18
global irradiation
SEH: "irradiation/global irradiation”, 3.6.27.3

3.6.19
hail|test
SEH: "environmental test/hail test", 3.6.16.2

3.6.20
hot{spot endurance test
SEH: "environmental test/hot-spot endurance test", 3.6.16.3

3.6.21
humidity freeze test
SEH: "environmental test/humidity freeze test", 3.6./16.4

3.6.22
imppct test
SER: "environmental test/impact test", 3.6.16.5

3.6.23
in-plane irradiance
SER: "irradiance/in-plane irradiahce", 3.6.26.4

3.6.24
insylation test
SEH: "environmental(test/insulation test", 3.6.16.6

3.6.25
integrated irradiance
SEH: "irradiance/integrated irradiance", 3.6.26.5

3.6.26

irradiance

G

electromagnetic radiated power per unit of area

Note 1 to entry: Unit: W-m=2

Note 2 to entry: Irradiance commonly references light from the sunsolar simulator.

3.6.26.1
diffuse irradiance
irradiance excluding that portion which contributes to direct irradiance


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

| 3.

- 66 — IEC TS 61836:2016 RLV © IEC 2016

26.2

direct irradiance
irradiance from the sun's disk and from the circumsolar region of the sky within a subtended

ang

| 3.

le of 8,7 x 10~2 radian (5°)

26.3

global irradiance
irradiance on a horizontal surface

Note

| 3.

in-pflane irradiance

G
tota

| 3.

integrated irradiance
confinuously integrated spectral irradiance over the total range of wavelengths

Note
over

Note|2 to entry: Integrated irradiance is measured by a pyranometer, that’can precisely respond to the spg
profile of the radiation.
\ 3.6.26.6

plane of array irradiance
samle as in-plane irradiance

| 3.
spe
Ey

irradiance per unit bandwidth at a particular wavelength

1 to entry: Global irradiance equals horizontal direct irradiance plus horizontal diffuse irradiance.

p6.4

irradiance on the plane of a PV device

P6.5

1 to entry: If the spectral range is limited, the range is to be stated. If n6t, then the irradiance is integ
the total or almost total range of wavelengths.

6.7
ctral irradiance

rated

bctral

Note|1 to entry: Unit: W-m=2.um~",

3.6.p6.8

spegtral photon irradiance

pr

photon flux density(at-a particular wavelength Epj = 5,035 x 1014.1-E3,, where A is in um
Note|1 to entry; “Ynit: cm=2.s~1.um~".

3.6.6.9

test|irradiance

Gy

irradiance used for test purposes, as measured with a reference PV device
3.6.26.10

total irradiance

Gr

direct plus diffuse irradiance on an inclined surface

3.6.27

irradiation

H

irradiance integrated over a specified time interval

Note

1 to entry: Unit: W-m=2.um~".
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3.6.27.1
diffuse irradiation
diffuse irradiance integrated over a specified time interval

3.6.27.2
direct irradiation
direct irradiance integrated over a specified time interval

3.6.27.3
global irradiation
glo i i i

total irradiance integrated over a specified time interval

3.6.28
light soaking conditioning
SEH: "conditioning/light soaking conditioning", 3.6.10.2

3.6.p9

maxXimum power temperature coefficient
)
chapge of the maximum power of a photovoltaic devigeper unit change of temperature

Note|1 to entry: Unit: W- K= (absolute), K=" (relative).

Note|2 to entry: Both absolute and relative values are@sed.

Note|3 to entry: The user is cautioned to be aware 6f the difference between the absolute and the relative u

meadure, and to use the appropriate coefficient with the proper equation.

3.6.80
medhanical load test
SEH: "environmental test/mechanical load test", 3.6.16.7

3.6.81
outdoor exposure test
SEH: "environmental test/outdoor exposure test", 3.6.16.8

3.6.82
ozoneT content
SERH: "atma@spheric/atmospheric ozone content", 3.6.7.1

hit of

3.6.83
plane of array irradiance
SEE: "irradiance/plane of array irradiance", 3.6.26.6

3.6.34
precipitable water vapour content
SEE: "atmospheric/precipitable water vapour content", 3.6.7.2

3.6.35
reference spectral irradiance distribution
SEE: "spectral irradiance distribution/reference spectral irradiance distribution”, 3.6.39.1
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3.6.36
robustness of terminations test
SEE: "environmental test/robustness of terminations test", 3.6.16.9

3.6.37

salt

mist test

SEE: "environmental test/salt mist test", 3.6.16.10

3.6.38

spectral irradiance
SEE—iradianrcelispectral-irradiance——3-6-26—F

3.6.89

spegtral irradiance distribution

speg¢tral irradiance plotted as a function of wavelength
Note|1 to entry: Unit: W-m=2.um~".

3.6.89.1

refefrence spectral irradiance distribution

tabylation of spectral irradiance, spectral photon irradiance/~anid cumulative integr
irradiance versus wavelength, as defined in Table 1 of IEC 60904-3:4989 2016
3.6.40

spegtral photon irradiance

SER: "irradiance/spectral photon irradiance", 3.6.26.8

3.6.41

spectrum

SER: "solar/solar spectrum”, 3.6.42.5

3.6.42

solgr

of of pertaining to matters relating to the sun or its irradiance

3.6.42.1

soldr constant

irrad
the

Note

Note
and |

iance produced by extraterrestrial solar radiation on a surface normal to this radiatio
mean Sun-Earth distance

1 to entry: <Unit: W-m2,

2 to entrys The latest value for the solar constant is 1 367 W-m~2 adopted by the Commission for Instrun
llethads of Observation in World Meteorological Organization in 1981.

ated

n at

ents

[SO

3.6.42.2
solar energy

com

mon term meaning irradiation

3.6.42.3
solar power

com

mon term meaning irradiance

3.6.42.4
solar radiation

com

mon term meaning irradiation
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3.6.42.5
solar spectrum
distribution of the solar irradiation as the function of wavelength

Note

1 to entry: Unit: J-m2.pum™".

3.6.43
solar elevation angle
SEE: "angle/solar elevation angle", 3.6.4.4

3.6.44

test
SEH

3.6.

irradiance
: "irradiance/test irradiance", 3.6.26.9

15

thermal cycling test

SEE

3.6.
tilt
SEE

3.6.
tota
SEH

3.6.
tota
SEH

3.6.

: "environmental test/thermal cycling test", 3.6.16.11

6
ngle
: "anglel/tilt angle”, 3.6.4.5

17
| irradiance
: "irradiance/total irradiance", 3.6.26.10

18
| irradiation
: "irradiation/total irradiation", 3.6.27.4

19

transmissivity

SER

3.6.
turb

ap,
redu
soliq

Note

3.6.

: "atmospheric/atmospheric transmissivity", 3.6.7.3
50
idity

3
ced transparency-of the atmosphere, caused by absorption and scattering of radiatio

or liquid particles, other than clouds, held in suspension

1 to entry:_UYnit: pum.

51

twi

t test

SEH: “environmental test/twist test", 3.6.16.12

3.6.52
UV test
SEE: "environmental test/UV test", 3.6.16.13

3.6.53

wet

leakage current test

SEE: "environmental test/wet leakage current test", 3.6.16.14
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3.6.54

white bias light

continuous white light illuminating a PV device simultaneously with chopped monochromatic
light to make the device operate in a normal working condition when spectral irradiance
distribution is measured

3.7 Quality and testing

3.71

acceptance tests
contractual test to prove to the customer that the item meets certain conditions of its
speg¢ification

[SOURCE: IEC 60050-151:2001, 151-16-23]

3.7.p
applicant
orggnisation that has applied for participation in a certification programme

3.7.3
calipration
set pf operations which establishes, by reference to standards, the relationship which exjsts,
under specified conditions, between an indication and a result.of a measurement

[SOYRCE: IEC 60050-311:2001, 311-01-09]

3.7.4
cellmanufacturer
SEH: "manufacturer/cell manufacturer", 3.7.151

3.7.p
certlificate of conformity
tag,|label, nameplate, or document’of specified form and content, affixed or otherwise dirgctly
assgciated with a product or service on delivery to the buyer, attesting that the produgt or
serviice is in conformity with the-requirements of an associated certification programme

3.7.6
certlification
prodedure by whic¢hywritten assurance is given that a product or service conforms fo a
spegification

3.7.6.1
certification body

conformity

3.7.6.2

certification mark

sign, or symbol, owned and controlled by the certification body that is used exclusively by the
third-party certification programme to identify products or services as being certified

3.7.6.3

certification programme

system that relates to specific products, processes or services to which the same particular
standards and rules, and the same procedure, apply
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Note 1 to entry: A certification programme uses or is operated by a third-party inspection/testing body, or
organization, and the programme authorises the use of controlled certification marks or certificates of conformity as
evidence of conformity.

3.7.6.4

third-party certification

certification that is rendered by a technically and otherwise competent body other than one
controlled by the producer or the buyer

3.7.7

certified reference photovoltaic material
CRM
refefence PV material, one or more of whose property values are certified by a techni¢ally
valid procedure, accompanied by or traceable to a certificate or other documentatign that is
issued by a certifying body

Note|1 to entry: A standard reference PV cell is an example of a CRM.

3.7.8
conformity
fulfilment of specified requirements by a product, process, or service {0 determine if a profuct
remains as intended

3.7.8.1

conformity evaluation
systematic examination of the extent to which a product;’process or service fulfils specjfied
reqlirements

Note|1 to entry: Conformity evaluation is also known as Cohformity Assessment.

Note|2 to entry: Conformity Assessment is necessaryto—assure ensure that a quality system is in placeg that
assufes ensures that the product or system configuration does not change from that which was tested.

3.7.8.2
conformity surveillance
evaluation for conformity to determine the continuing conformity with specified requirements

3.7.9
delgmination
unintentional separatign™ of layers in a laminate creating a potential loss of mofule
perfprmance, long-tekm durability or other damage

3.7.10

inspection
evaluation~for conformity by measuring, observing, testing, or gauging the releyant
chafacteristics as required by a specification or standard

3.7.10.1

inspection body

inspection body is an organization that may be organized as a part of a testing laboratory
and/or functional arm of the certification body that performs initial inspections of a
manufacturer's or producer's operations, including any subsequent surveillance procedures
that may be required

3.7.10.2

inspection body (third-party)

inspection organization that possesses the necessary technical competence to perform initial
inspections and/or audits and subsequent follow-up inspections and/or audits, and is other
than one operated or controlled by a manufacturer, supplier, or buyer (user) of a certified
product or service in that it has no organizational, financial, or commercial involvement with
the producer or buyer that might pose a potential conflict of interest
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1 to entry: An inspection body may be the functional arm of a certification body.

3.7.11

interlaboratory testing
organization, performance and evaluation of tests on the same or similar items or materials by
two or more laboratories in accordance with predetermined conditions

3.7.12 Laboratory

3.7.12.1
testing laboratory

bod)

Note
to te
testin

3.7.
test
test
requ
buy
com
inte

3.7.
lice
pers

3.7.
lice

docliment, issued under the rules of a certification programme, by which a certification |

gran

conformity for its products, processes\or services in accordance with the rules of the rele

cert

3.7.
mar
org4

3.7.
cell
org3

3.7.
mog

) ’ )

1 to entry: In cases where the laboratory forms part of an organization that carries out activities/in"ad
ting and calibration, the term "laboratory" refers only to that part of the organization that actually.perform
g of PV modules, components and complete systems.

12.2

ng laboratory (third-party)

ng body laboratory that possesses the necessary technical competénce to perform
ired tests, and is other than one operated or controlled by a manufacturer, supplie
r (user) of a certified product or service in that it has no,6rganizational, financia
mercial involvement with the producer or buyer that might pose a potential conflig
est

13
nsee <for certification>
on, manufacturer or producer to which a certification body has granted a license

14
nse for certification

ts to a person, manufacturer or, pfoducer, the right to use the certificates or mark

fication programme

15
ufacturer

nisation carrying out.a’manufacturing step in the process of the production of a produ¢

15.1
manufacturer
nisation-carrying out the manufacture of PV cells

15,2
uléesmanufacturer

flition
s the

the

t of

ody
s of
vant

—_

v

orga
mod

nisation carrying out the encapsulation function in the process of the production o
ules

3.7.16

memorandum of understanding
MOU

agreement to cooperate and abide by the rules established by one or more parties to the
agreement

3.7.17
module manufacturer
SEE: "manufacturer/module manufacturer", 3.7.15.2

PV
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3.7.18
participant
organisation that is participating in a certification programme

3.7.19

photovoltaic elements/equipment

PVE

collectively describes PV modules, systems, and system components such as charge
regulators, inverters, energy storage devices, etc.

3.7.20

proficiency testing
regylar, periodic determination of the laboratory testing or calibration performance of
unkmowns usually by means of interlaboratory comparisons

3.7.21

qualification test
test|performed on a randomly selected set of component or complete system samples foi| the
purgose of verifying the acceptability of the basic design

Note|1 to entry: Qualification tests may be for environmental durability, performance or safety verification.

Note|2 to entry: The qualification test procedures may involve performance,measurements and/or the appligation
of defined electrical, mechanical, or thermal stresses in a prescribed manner and amount.

Note|3 to entry: The results of qualification tests are subject to a list of defined requirements.

3.7.22

quality manual
docliment stating the quality policy, or policies,and the quality system and quality practicgs of
an drganization

3.7.23

quality system
orggnizational structure, responsibilities, procedures, processes and resources | for
implementing quality management

3.7.24

reference material
physical material, or Jsubstance, one or more properties of which are sufficiently |well
estgblished to be uséd for the calibration of an apparatus, the assessment of a measurement
method, or for assigning values to materials

3.7.25
reference)standard
physical’standard, generally of the highest metrological quality available to the test laborafory,
from which measurements made at that focation are derived

3.7.26

standard

prescribed set of conditions and requirements, established by authority or agreement, for
continuous application

Note 1 to entry: The standard takes the form of a document containing a set of conditions to be fulfilled, or an
object of comparison.

Note 2 to entry: For the purposes of the standard, the provisions as defined and used in it are suitable to and
capable of certification.
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3.7.27

system producer
system designer, fabricator and/or assembler providing the complete system service to be
purchased and employed by a user

Note

1 to entry: The system producer is responsible for assuring conformity with all of the system requirements of
the certification programme.

3.7.28

test

and calibration procedures manual

written document, or documents that contain the specific instructions, preferably in active

3.7.
test

ions, or the process, of carrying out one or more tests

.80

ng laboratory
: "laboratory/testing laboratory", 3.7.12.1

.B1

ng laboratory (third-party)
: "laboratory/testing laboratory (third-party)", 3.7.12.2

B2
method

doclimented technical procedure for performing a‘test

Note
publi

3.7.
test

1 to entry: The test method may be called out(in“either internal documentation, or, whenever possible
shed consensus standard.

83

technical operation that consists, of'the determination of one or more characteristics of a g

prog

Note

uct, process or service according to a specified procedure

1 to entry: A test is carried out to measure or classify a characteristic or a property of an item by applyi

the ifem a set of environmental*and operating conditions and/or requirements.

[SO

3.7.
test
set

URCE: IEC 60050-151:2001, 151-16-13]

B4
sequence
bf ofiey'or more Qualification Tests applied in a specified order to a selected group o

mod

ule’s; components, and complete systems

na

ven

hg to

PV

3.7.35
third-party certification
SEE: "certification/third-party certification", 3.7.6.4

3.7.36

trac

eability

property of a result of measurements whereby it can be related to appropriate physical
standards maintained by an appropriate international standards body, through an unbroken

chai

n of comparisons
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3.7.37

type approval

approval of a product or system type based on the successful completion of a conformity
assessment and the required qualification tests

3.7.38

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

3.7.39
uniformity
product has not changed from the standards

3.7.40
verification
confrmation by examination and recording of physical evidence that spggified requirempnts
havé been met

3.7.41
verification testing
site{specific, periodic testing to assure continued acceptable performance

3.8 | Concentrator photovoltaics

Thig subclause addresses vocabulary pertaining to eoncentrator photovoltaic technologies

3.8.1
active aperture area

portlon of the total aperture area of a cencentrator PV module designed to contribut
recdiver illumination when the sun is on-the pointing axis

to

11

Note|1 to entry: Unit: m2.
3.8.2
apefture area efficiency

SEH: "efficiency/aperture area efficiency", 3.8.7.1

3.8.8
cell
SEH: "concentrator/concentrator photovoltaic cell", 3.8.5.1

3.8.4
congentration ratio
total ‘Wradiance at the front surface of a photovoltaic cell intended for use inside a
concentrating collector, divided by 1 000 W-m-2

Note 1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.8.4.1
geometric concentration ratio
ratio of the collector aperture area to the receiver active area

3.8.4.2
radiant concentration ratio
ratio of the irradiance of concentrated light to that of incident light on a concentrator PV cell

3.8.5
concentrator
PV device or system that concentrates solar radiation
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Note 1 to entry: Term associated with PV devices or PV systems that use concentrated solar radiation (e.g.,
concentrator PV cell, concentrator PV module/assembly, concentrator PV array, concentrator PV system,
concentrator PV plant).

Note 2 to entry: "Concentrator" is often used instead of its synonym "concentrating".

‘ 3.8.5.1
concentrator photovoltaic cell
PV cell specifically designed to be used under the illumination of concentrated sunlight

‘ 3.8.5.2
concentrator photovoltaic module
smallest, complete, environmentally protected assembly of receivers, optics, and related
comfponents such as interconnects and mounting, that concentrates sunlight

‘ 3.8..3
congentrator photovoltaic receiver
assembly of one or more concentrator PV cells or PV cells that accept concentrated sunlight
and|incorporates the means for thermal and electric energy removal

‘ 3.8.p.4
congentrator photovoltaics
CPV
PV devices that employ concentrating devices to enhance solar radiation

3.8.6
dual-axis tracker
SEH: "tracker/dual-axis tracker", 3.8.15.1

3.8.¥
effigiency
ratiq of the power produced by a photoyeltaic device operated at its maximum power point to
the |ncident irradiance multiplied by théZarea of the photovoltaic device

Note|1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.8.7.1
apefture area efficiency
ratig of the active aperture area to the total aperture area of the concentrator PV module

3.8.7.2
leng efficiency
ratig of the spectrally weighted irradiance concentration to the geometric concentration rat|o

3.8.8
Fresnel\lens
optiial device that employs mini-prisms that focus light at a point or on a line

Note 1 to entry: The mini-prisms may be concentric circles for point-focus or linear for focus to a line.

Note 2 to entry: Each mini-prism is slightly different in angular shape so the light is focused at the same point or
line.

Note 3 to entry: Fresnel lenses can be fabricated in a flat or curved shape by stamping or extruding plastic
sheets.

3.8.9
geometric concentration ratio
SEE: "concentration ratio/geometric concentration ratio", 3.8.4.1
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3.8.10
lens efficiency
SEE: "efficiency/lens efficiency", 3.8.7.2

3.8.11

pointing axis

reference axis for a concentrator PV module chosen as the line that maximises electricity
output when the axis is aligned with the illumination source line

Note 1 to entry: The pointing axis for concentrators is analogous to the optical axis of imaging optical
components.

to
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rately maintain alignment to the sun throughout the sunlit period of the day

3.8.15.1
dual-axis tracker
tracker that follows the sun in both the €levation and azimuth directions

3.8.115.2
single-axis tracker
tracker that follows the sun¢ineither the elevation or the azimuth direction only

3.9 | Project managément

Thelorigin of the preject management category arose from the terms used in IEC 62257.

3.9.1
turnkey price
price of.an installed PV system including installation costs, but excluding sales tares,

operatioh and maintenance costs

Note 1 to entry: For an off-grid stand-alone PV system, the costs associated with storage battery maintenance
and replacement are excluded from the turnkey price.

Note 2 to entry: If additional costs are incurred for reasons not directly related to the system, these are excluded
(e.g., if extra costs are incurred fitting PV modules to a factory roof because special precautions are required to
avoid disrupting production, these extra costs are not included. Equally, the additional transport costs of installing
a telecommunication system in a remote area are not included).

3.9.2

project developer

person that promotes electrification and is responsible for preparing a general specification
for financing the project

Note 1 to entry: The project developer initiates the project, finds money, writes specifications, conducts a
socio-economic study, and defines environmental constraints and a decommissioning plan.
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Note 2 to entry: In all cases, the project developer is to designate a project coordinator.

Note 3 to entry: The project developer is responsible for implementing a quality assurance plan (where
necessary) that the project coordinator may have prepared.

3.9.3
general specification
document prepared by the project developer

Note 1 to entry: The document mainly defines the level of services to be reached and the project conditions
including the administrative framework, techno-economic context and construction time frame.

Note [2toemntry—Ttegemerat-specification rs—attachedtothe Tequest for proposat:

3.9.4
engjneering consultant
perdon in charge of translating into technical specifications the needs of the project develpper
and|prepare the call for tenders

3.9.p
project co-ordinator or general contractor
perdon entrusted by the project developer to perform the work or to_have the work performed
by sjubcontractors pursuant to the general specification

Note|1 to entry: The project co-ordinator is responsible for the conformity/of the installation complying with the
genefal specification, for checking the conformity of the work performed<by other subcontractors, for correct system
sizing complying with the general specification, and for negotiating the’best possible warranty for the systen} and
comgonents.

3.9.6
subtcontractor
sucgessful contractor contracted to perform_a“piece of work as described in a request for
progosal for a projected installation

Note|1 to entry: The subcontractor is responsible to the project co-ordinator for the satisfactory execution gf the
work|or the satisfactory supply of equipment under the project co-ordinator's supervision.

3.9.y
operator
orggnization, company ok_jperson in charge of system operations, management [and
maiftenance

3.9.8
maihtenance contractor
orggnization, <company, operator or person contracted by the operator for performing
maimntenance operations at the installation

3.9.9
useF
person or organization who makes use of the installed service(s) to satisfy their needs

3.10 Miscellaneous

3.10.1
demonstration programme
series of demonstration projects

3.10.2

demonstration project

targeted project specifically designed to demonstrate the operation of a PV system and its
application to potential users/owners
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3.10.3

field test programme
programme to test the performance of PV systems/components in real conditions

3.10.4

market deployment initiative
initiative to encourage the market deployment of photovoltaics through the use of market
instruments such as green pricing, rate based incentives, etc.

3.10.5
PV |

t

market for all nationally installed (terrestrial) PV systems with a rated capacity of 40\

more

4 |Acronyms and abbreviations

AC
AM
ATC
BOS
CES
CPY
CRM
DC
DG
DOIL
ECT
EMI
FF
IES
IEV

MCW
MOUY
MPR
MPRT
NOCT

alternating current

air mass, 3.6.1

acceptance test conditions, 3.4.16.1
balance of system, 3.3.8

collective electrification system, 3.3.12
concentrator photovoltaics, 3.8.5.4
certified reference material, 3.7.7

direct current

distributed generator, 3.3.22

depth of discharge, 3.4.24

equivalent cell junction temperature, 3.4.29
electromagnetic interference)3.4.27

fill factor, 3.4.30

individual electrification system, 3.3.34
International Electrotechnical Vocabulary
current-voltage; 3.4.21, also written [-U to be in accordance with IEC/ISO standar
master control and monitoring, 3.3.74.1
memorandum of understanding, 3.7.15
maximum power point, 3.4.43.3

maximum power point tracking, 3.4.43.4

V or

ds

nominal operating cell junction temperature, 3.4.53

NUG
PSOC
PV

PVE
PVPS
PWM
SELV
SHS
SOC

non-utility electrical generator, 3.3.22
partial state of charge, 3.4.64
photovoltaic (when used as an adjective) or photovoltaics (when used as a noun)

. All

terms beginning with "PV" are listed under their respective "photovoltaic" names in

3.1.47, 3.2.21, and 3.3.59

photovoltaic elements/equipment, 3.7.19
photovoltaic power system, 3.3.64
pulse-width modulation, 3.2.25

safe extra low voltage, 3.4.77

solar home system, 3.3.71

standard operating conditions, 3.4.16.4
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SOG
STC
TCO
THD
uv

— 80 -

solar PV grade silicon, 3.1.67.7
standard test conditions, 3.4.16.5
transparent conducting oxide, 3.1.75
total harmonic distortion, 3.4.94
ultraviolet, 3.6.52

IEC TS 61836:2016 RLV © IEC 2016
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nominal operating PV cell temperature... 50 photovoltaic cell ............ccoooiiiiiin, 13


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC TS 61836:2016 RLV © IEC 2016 - 87 -
photovoltaic components ....................... 33 rated capacity.........c.coeeviiiiiiin, 39, 52
photovoltaic conversion ......................... 13 rated condition ... 52
photovoltaic conversion efficiency.......... 43 rated current........... 52
photovoltaic current ................cooiiiini. 13 rated efficiency............cooll 44, 52
i el rated load ... 52
photovoltaic device ............coeiiiiiiiinnnn. 14 rated POWer .......oooiiiiiiiiii 52
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOLAR PHOTOVOLTAIC ENERGY SYSTEMS -
TERMS, DEFINITIONS AND SYMBOLS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization complfising

al|l national electrotechnical committees (IEC National Committees). The object of IEC is to pr({mote

international co-operation on all questions concerning standardization in the electrical and electropic field
this end and in addition to other activities, IEC publishes International Standards, Technical .Specificat
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to as
Plublication(s)”). Their preparation is entrusted to technical committees; any IEC National Cammittee inter
i the subject dealt with may participate in this preparatory work. International, governmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. IEE, collaborates cl

ith the International Organization for Standardization (ISO) in accordance with .conditions determing
apreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearli{_as possible, an internaf
cpnsensus of opinion on the relevant subjects since each technical committée has representation fro
interested IEC National Committees.

3) C Publications have the form of recommendations for international’use’ and are accepted by IEC Na

isinterpretation by any end user.

4) I order to promote international uniformity, IEC National Committees undertake to apply IEC Publicq
transparently to the maximum extent possible in their fiational and regional publications. Any diverg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicaf

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

6) AJl users should ensure that they have the latést edition of this publication.

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

8) Aftention is drawn to thetNormative references cited in this publication. Use of the referenced publicatio|
indispensable for the cortect application of this publication.

9) Alttention is drawn (o {the possibility that some of the elements of this IEC Publication may be the subjq
phtent rights. IEGyshall not be held responsible for identifying any or all such patent rights.

The| main fask of IEC technical committees is to prepare International Standards
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In

excgptionaheircumstances, a technical committee may propose the publication of a technical

despite repeated efforts, or

ard,

e the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide

whether they can be transformed into International Standards.

IEC 61836, which is a technical specification, has been prepared by IEC technical committee

82: Solar photovoltaic energy systems.

This third edition cancels and replaces the second edition published in 2007. This ed
constitutes a technical revision.

ition
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The main technical change with regard to the previous edition consists of adding / revising
terms and definitions which have been discussed and agreed on during recent TC 82 WG 1
meetings, more particularly at the WG 1 meeting in Pretoria in 2015-11.

The changes made in this new edition were kept limited deliberately, in order to avoid a long
development process and get the newest terms and definitions published as promptly as
possible, so that they can be used in the market place.

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

[l H Aeafi n 4 m
gty arart epPor—o—Vvotmg

82/1117/DTS 82/1176/RVC

Full[information on the voting for the approval of this technical specification can.be found in
the feport on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/IEC Directives; Part 2.

The|committee has decided that the contents of this publication,will remain unchanged pntil
the |stability date indicated on the IEC website under "http://webstore.iec.ch" in the ¢ata
relafed to the specific publication. At this date, the publicatiop will be

. ransformed into an International standard,
* feconfirmed,

ithdrawn,

+ feplaced by a revised edition, or

. mended.

A bilingual edition of this document may be issued at a later date.
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INTRODUCTION

Following the development of solar photovoltaic (PV) technology, specific Standards have
been prepared by IEC Technical Committee 82 since 1987. The terms and symbols used in
the PV industry necessitate a systematisation in order to have a consolidated glossary for
experts’ common understanding.

This Glossary lists the terms and symbols that the PV industry commonly uses. It is a living
document that will change as new terms and symbols are added. These have been
harmonized with IEC 60050 and other IEC documents as far as possible. All definitions not

incly

NOT
withg

rded-im this—Techmicat-Specificatiom mmay befoundetsewhere i othrer tEC documemnts;

F 1 The terms "PV", "photovoltaic" and "solar photovoltaic" can be read and used interchafigeably
ut the need for stating each term to show that each is applicable and commonly used by the sofar photov

and
bltaic

indudtry.
NOTE 2 All terms beginning with "solar photovoltaic" and "PV" are listed under their respective "photovojtaic"
namgs.
NOTE 3 The terms are listed alphabetically in ten categories. Under these categories,”some of the terms |have
been| grouped into families of related meaning in order for the reader to readily se€_the differences betweep the
terms.
NOTE 4 This Glossary lists the precise usage of terms. Cross-references are provided to efficiently poinft the
reader to the location of definitions. For example, a "solar photovoltaic, array" may also be referred fo as
"phofovoltaic array" or "array" when the reference to it is particularly clear\The definition for this term, for exafple,
occufs under the family heading of "photovoltaic" in the "Solar photovoltaic systems" section.
NOTE 5 The colloquial use of "solar" as the sole adjective of & noun is discouraged. For example, though "lsolar
array]' may be commonly used in non-technical conversations; the precise terms are "solar photovoltaic afray",
"phofovoltaic array”, and "array".
NOTE 6 Unless specifically noted otherwise, the terms""device", "cell", "module", "array", "sub-array", "fjeld",
"component", "system", and "product" refer to items_ineorporating a photovoltaic device. As a result, each of {hese
terms can be understood to read as "PV device", PV cell", "PV module", etc., without having to re-state the|term
"PV"leach time, though now and then it is useful tore-state "PV".
NOTE 7 The numeric quantities described by many of the terms can be expressed in any convenient unit of| time
that fhe user may wish, such as day, month_or year.
NOTE 8 "W_"is not a recommended.unit for rated power. For example for a 50 W module, the correct terminplogy
is "the rated power is 50 W", andot\"the power is 50 Wp".
NOTE 9 The documents from which these terms originated are shown in square brackets [ ]. Some adaptgtions
may have occurred.
NOTE 10 This Glossary’document recognises the related IEC co-ordinating Technical Committees:

1 |Terminology 77  Electromagnetic compatibility

21 |Secondary-cells and batteries 82  Solar photovoltaic energy systems

22 |Power_ electronic systems and equipment 88  Wind energy generation systems

47 |Semiconductor devices 105 Fuel cell technologies

64 Electrical installations and protection against 106 Methods for the assessment of electric,

electric shock magnetic and electromagnetic fields associated
with human exposure
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SOLAR PHOTOVOLTAIC ENERGY SYSTEMS -
TERMS, DEFINITIONS AND SYMBOLS

1 Scope

This Technical Specification deals with the terms, definitions and symbols from national and
international solar photovoltaic standards and relevant documents used within the field of
solar photovoltaic (PV) energy systems. It includes the terms, definitions and symbols
comlpiled from the published IEC technical committee 82 standards.

The|focus of this document is "what do the words mean" and not "under what leondition$ do
the ferms apply".

2 [Normative references

The|following documents are referred to in the text in such a way/that some or all of their
conlent constitutes requirements of this document. For dated, references, only the edjtion
cited applies. For undated references, the latest edition of thé-referenced document (including
anyjlamendments) applies.

IEC|60904-3:2016, Photovoltaic devices — Part 3 Measurement principles for terregtrial
photovoltaic (PV) solar devices with reference spectral irradiance data

3 [Terms, definitions and symbols for!solar photovoltaic energy systems

3.1 | Solar photovoltaic cells and modules

Thig subclause addresses vocabulary pertaining to photovoltaic materials, photovoltaic ¢ells
and|photovoltaic modules. Other_photovoltaic components are described in 3.2. Photovoltaic
systems are described in 3.3«

3.1.1
amqgrphous photovoltaic material
solid-state materidl jn a semi-stable condition with no long-range order in the strucfural
arrapngement of the-atoms

3.1.p
amqrphous silicon
SEH: “silicon/amorphous”, 3.1.67.1

3.1.3
anti-reflective coating
layer formed on the surface of a PV cell to reduce reflective loss

314 Area

3.1.41

active cell area

part of the total cell area designed to receive solar radiation for creating the photovoltaic
effect

Note 1 to entry: Active cell area equals the total cell area minus the area contribution of the metallisation lines if
any.
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3.1.4.2
active module area

sum

of total cell areas of all the cells in the module

3.1.4.3

cell

aperture area

area that is smaller than the total cell area and bounded by an opaque mask

3.1.4.4

module aperture area
areg-thatis-smaltert

han tha taotal madula arag and banndad by an A
ot et ot oo urear oot o ourra e oo yato

3.1.
bac

SEH: "effect/back surface field effect", 3.1.28.1

3.1.
ban

amdunt of energy required to bring an electron from the state of valencé electron to the g

of ¢

Note

3.1.

bargier energy

ene

Note

Note
3.1.

buil
pho

Note

3.1.

building-integrated photovoltaic module

o oo e ot T

D
k surface field effect

3

D
d gap energy

bnduction electron
1 to entry: Unit: eV.
y

gy given up by an electron in penetrating the P\ cell barrier

1 to entry: The barrier energy is a measure of the electrostatic potential of the barrier.

2 to entry: Unit: eV.

i
ding-attached photovoltaic module
ovoltaic module that is designed to be fastened onto building construction materials

1 to entry: Building-attached\photovoltaic modules do not form part of the construction materials.

D

tate

f the

phofovoltaic module that provides one or more required functions of the building envelope
Note|1 to entry:~When a building-integrated photovoltaic module is removed, it leaves something out o
build|ng envelope‘that must be repaired.

3.1.10

busjlifies

SEEmetallisationtine/busbar 314421

3.1.11

bypass diode <on a module level>

diode connected across one or more PV cells in the forward electric current direction to allow
the PV module electric current to bypass cells to prevent hot spot or hot cell damage resulting
from the reverse voltage biasing from the other cells in that module

3.1.12

cell

SEE: "photovoltaic/photovoltaic cell", 3.1.48.1

The

following terms are used to describe the structure of PV cells and materials.
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3.1.12.1

CIS photovoltaic cell

PV cell fabricated of copper indium diselenide (CulnSe,, abbreviation CIS) material as a main
constituent (thin film type)

3.1.12.2

compound semiconductor photovoltaic cell

PV cell made of compound semiconductor, which consists of different chemical elements,
such as GaAs (lll-V compounds), CdS/CdTe (lI-VI compounds), CdS/CulnSe,, etc.

dyetsensitized photovoltaic cell
phofoelectrochemical device using dye molecules with two electrodes and-anyelectrolyte

3.1.12.5

integrated type photovoltaic cell
mulliple PV cells connected in series produced on a single substrate that appears like a sipgle
cell

Note|1 to entry: Integrated type PV cells may include stacked or side¢by-side configurations.

3.1.12.6

multijunction photovoltaic cell
PV tell consisting of layers of different PV cells having different optical properties in which
incigent light is absorbed by each cell layer

3.1.12.7
organic photovoltaic cell
PV ¢ell fabricated of organic materials'being polymers and/or small molecules (thin film type)

3.1.12.8
PN junction photovoltaic cell
PV ¢ell using a PN junction

Note|1 to entry: See atso-*PN junction”, 3.1.39.6.

3.1.12.9
Schpttky barrier photovoltaic cell
PV ¢ell using-a Schottky junction formed at the metal-semiconductor interface

3.1.12.90
silicon photovoltaic cell
PV cell fabricated of silicon material as a main constituent

3.1.12.11
stacked photovoltaic cell
SEE: "cell/multijunction photovoltaic cell", 3.1.12.6

3.1.12.12
tandem photovoltaic cell
common name for a stack of two or more PV cells behind each other

SEE: "cell/multijunction photovoltaic cell", 3.1.12.6
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3.1.12.13

thin

film photovoltaic cell

PV cell made of thin layers of semiconductor material

Note

1 to entry: See also "silicon/polycrystalline silicon", 3.1.67.5.

3.1.13

cell

barrier

very thin electric-potential barrier along the interface between the P-type layer and the N-type

laye

r of a PV cell

Note

Note
elect

3.1.
cell
SEH

3.1.
Cis
SER

3.1.
con
SEE

3.1.
con
ratid

Note
"con

Note

3.1.

1 to entry: A cell barrier is also known as the "depletion zone".

2 to entry: An enlectric-potential barrier is a region of high electric field strength opposing the passage
ically charged particle in a direction depending on the sign of the electric charge.

14
junction
: "junction/cell junction", 3.1.39.1

15
photovoltaic cell
: "cell/CIS photovoltaic cell", 3.1.12.1

16
pound semiconductor photovoltaic cell
: "cell/compound semiconductor photovoltaic cell";y3.1.12.2

17
version efficiency
of electric power generated by a PV dg&vice per unit area to its incident irradiance

1 to entry: Typically measured under standard test conditions, STC. See
itions/standard test conditions", 3.4.16.5-

2 to entry: Unit: dimensionless,(usually expressed as a percentage, %.

18

crystalline silicon

SER

3.1.
curi
for H

Note

: "silicon/crystalline-silicon", 3.1.67.2

19
ent
P\/ deviges and related entries, see "photovoltaic/photovoltaic current”, 3.1.48.2

1 t6,entry: There are many uses for the electrical term "current".

bf an

also

3.1.
Czo

0
chralski process

SEE: "ingot manufacturing process/Czochralski process”, 3.1.37.1

3.1.21
dark current

electric current remaining in a PV device when its incident irradiance is zero
Note 1 to entry: Unit: A.

3.1.22

device

SEE: "photovoltaic/photovoltaic device", 3.1.48.3
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3.1.23
diffusion layer
portion of P-layer or N-layer prepared by a diffusion of dopants to form a PN junction

3.1.24
directional solidification
SEE: "ingot manufacturing process/directional solidification", 3.1.37.2

3.1.25
donor <in photovoltaic cells>
dopart—{sueh—as—phospherus—i i i #ipnal

3.1.
doppnt <in photovoltaic cells>
chemical added in small amounts to a semiconductor material to modify~ its electfical

progerties

Note|1 to entry: An N-dopant introduces more electrons than are required for (the" structure of the material
(e.g.] phosphorus for silicon material).

Note|2 to entry: A P-dopant creates electron vacancies in the material structure (e.g., boron for silicon materiga

=

3.1.p7
dyetsensitized photovoltaic cell
SEH: "cell/dye-sensitized photovoltaic cell", 3.1.12.4

cted
rear

effegct where the short-circuit electric current is increased by trapping incident light inside a
PV ¢ell using textured surfaces and structures, etc.

3.1.29
eledtromragnetic casting
SEH: tingot manufacturing process/electromagnetic casting”, 3.1.37.3

3.1.30

encapsulant

material used between the substrate and superstrate to provide environmental protection for
photovoltaic cells in a photovoltaic module

3.1.31

energy gap
smallest energy difference between two neighbouring allowed bands separated by a forbidden

band

Note 1 to entry: See also "band gap energy", 3.1.6.

Note 2 to entry: Unit: eV.
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3.1.32

flex

ible photovoltaic module

photovoltaic module that is designed to be intentionally and repetitively twisted, curved or
otherwise bent without physical, electrical or visual damage

3.1.33

floa

t zone melting

SEE: "ingot manufacturing process/float zone melting", 3.1.37.4

inte

with

exc¢eds the reduced short-circuit current of a shadowed or faulty PV cell or group of
n it
1 to entry: When a hot spot occurs, the affected cell or group ©f,cells is forced into reverse bias and

Note
dissi
wher|

3.1.

ingat manufacturing process
prodess by which an ingot is manufactured

3.1.
Czo
met

condlitions, a rotating seed crystal from a counter-rotating molten silicon bath

Note
that

3.1.
dire
met

Note
are s

.B6
hot |[spot
nse localised heating occurring in a PV module when itsCoperating electric cunrent

rojunction
: "junction/heterojunction”, 3.1.39.2

ate power, which can cause overheating. The voltage bias arrdamage creates a small, localized shunt
e a large portion of the PV module current appears.

87

B7.1
chralski process
nod of growing a perfect large-size single crystal by slowly lifting, under careful coq

1 to entry: The Czochralskisprocess produces a cylindrical-section silicon ingot, which can be cut into wj
re usually round or pseudo-square.

B87.2
ictional solidifieation

1 te 'entry: Directional solidification produces a square-section silicon ingot that can be cut into waferg

cells

must
path

ling

afers

nod of makjng large-grain multicrystalline silicon ingots by controlling the cooling rate of
molfen siliconythat has been placed in a square-section crucible

that

Fuare or rectangular.

3.1.37.3

electromagnetic casting
method of making multicrystalline silicon ingots by which a continuously fed square-sectional
open-bottom cold crucible of molten silicon is continuously pulled downward through an
electromagnetic field

Note
are s

1 to entry: Electromagnetic casting produces a square-section silicon ingot that can be cut into wafers that

quare or rectangular.

3.1.37.4

floa

t zone melting

method of growing and purifying high quality single crystal ingots


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

-12 - IEC TS 61836:2016 © IEC 2016

3.1.38
integrated type photovoltaic cell
SEE: "cell/integrated type cell", 3.1.12.5

3.1.39
junction <of semiconductors>

transition layer between semiconducting regions of different electrical properties, or between

a semiconductor and a layer of a different type, being characterized by a potential ba
impeding the movement of charge carriers from one region to the other

[SO |R(;E |Ef" annNs5n0._524-2002 E£24 Q2 7921
g ACA-A-AC AN~ { Iy - A~ g =g - |

rrier

3.1.89.1
celljjunction
junction between the P-type semiconductor and N-type semiconductor of a PV gell

Note|1 to entry: The PV cell junction lies within the cell barrier or depletion zone.

3.1.89.2

heterojunction

PN junction in which the two regions differ in their doping conductivities, and also in
atomic compositions

3.1.89.3

homojunction
PN junction in which the two regions differ in their Jdoping conductivities, but not in {
atomic compositions

3.1.39.4
ttky barrier
ion between a metal and a semicanductor in which a transition region, formed at

heir

heir

the

3.1.40
light confinement effect
SEE: "effect/light-confinement effect”, 3.1.28.2

3.1.41
material
SEE: "photovoltaic/photovoltaic material”, 3.1.48.5

3.1.42
metallisation line

metallic conductor on the front or back of a PV cell intended to conduct the electric current

generated by the PV cell
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Note 1 to entry: A metallisation line can be screen-printed, vapour-deposited or extruded (line-written).

Note 2 to entry: The lines are of two types.

3.1.42.1
bus bar <of photovoltaic cells>

metallisation line with a cross-section area greater than that of the grid lines, connected to
grid lines and intended to carry their electric current to the wires or ribbons interconnecting

the PV cell with other PV cells

Note 1 to entry: Interconnect wires are connected to the bus bars by soldering or welding.

3.1.42.2

grid line

metallisation line intended to collect electric current from the surface of the semicorductd
the PV cell

r of

Note 1 to entry: In solar PV energy system applications, another term for "photovoltaic cell" is "solar photovoltaic

cell", colloquially referred to as a "solar cell".

3.1.48.2
photovoltaic conversion
process of electric energy generation by the photovoltaic effect

Note 1 to entry: The most-common photovoltaic conversion is from solar irradiation to electric energy.

3.1.48.3
photovoltaic current
DC electric current generated in a photovoltaic device
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Note 1 to entry: See also "dark current", 3.1.21.

Note 2 to entry: Unit: A.

3.1.48.4
photovoltaic device
component that exhibits the photovoltaic effect

Note 1 to entry: Examples of a photovoltaic device includes a photovoltaic cell, module or array.

3.1.48.5

photovoltaic effect
basic physical phenomenon in which an electric potential difference is produced by| the
absorption of photons

Note|1 to entry: Currently the photovoltaic effect is known to be produced by specifically designed
semigonductors. This results in the direct non-thermal conversion of radiant energy into electrical energy.

3.1.48.6
photovoltaic material
material that exhibits the photovoltaic effect

3.1.48.7
photovoltaic module
comlplete and environmentally protected assembly of interconnected photovoltaic cells

Note|1 to entry: Photovoltaic modules can be assembled into photovoltaic panels and photovoltaic arrays] See
"phofovoltaic/photovoltaic panel" (3.3.59.5) and "photovoltaic/photovoltaic array" (3.3.59.1).

Note|1 to entry: The main component of a photovoltaic generator is the photovoltaic array.

Note|2 to entry: A photovoltaic generator does not include energy storage devices or power conditioners.

portlon of a photovoltaic*'module consisting of substrate, encapsulant, complete photovojtaic

Note|1 to entry: A photovoltaic module includes a laminate and a junction box. A frame and other accessorie$ can

and

superstrat

3.1.52 Photovoltaic module

3.1.52.1

crystalline silicon photovoltaic module

c-Si photovoltaic module

module fabricated from crystalline silicon as the active photovoltaic materials

Note 1 to entry: This is a wafer-based technology.

Note 2 to entry: The crystalline structure can be in the form of monocrystalline (single-crystal, sc-Si),
multicrystalline (mc-Si), etc.

Note 3 to entry: The semiconductor has a PN homojunction structure.
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3.1.52.2
silicon heterojunction photovoltaic module
c-Si/a-Si heterojunction photovoltaic module

module fabricated from crystalline silicon combined with amorphous silicon as the active

photovoltaic materials

Note 1 to entry: This is a wafer-based technology.

Note 2 to entry: The semiconductor has a heterojunction structure.

3.1.52.3
thinf

a-Si| photovoltaic module
a-Sif, a-Si:H

module fabricated from hydrogenated amorphous silicon (a-Si:H) as the active jphotovo,
material

Note|1 to entry: Also referenced as a thin-film amorphous silicon photovoltaic module.
Note|2 to entry: The semiconductor has a PIN structure.

Note|3 to entry: Variants of thin-film amorphous silicon include microcrystalline silicon (pc-Si), etc.

module fabricated from cadmium (Cd), tellurium{(Fe) and sulphur (S) as the ac
phofovoltaic materials

Note|1 to entry: The semiconductor has a heterojunction structure with cadmium telluride (CdTe) and cad
sulptlide (CdS) or other material.

3.1.p2.5

thin-film copper indium selenide photovoltaic module
CIS|photovoltaic module

CiIs
module fabricated from copper (Cu), indium (In) and selenium (Se) as the active photovo,
materials

Note|1 to entry: Also referenced as a thin-film CIS photovoltaic module.

Note|2 to entry: Other elements can be used, for example gallium (Ga) and sulphur (S) to make a copper
indium (In) gallium (Ga)y and selenium (Se) cell (abbreviation CIGS).

Note|3 to entry:"\*The semiconductor has an heterojunction structure with cadmium sulphide (CdS) or an
material.

taic

tive

nium

taic

(Cu)

bther

3.1.52.6
thintfils

CIGS photovoltaic module
see CIS photovoltaic module

3.1.53
PIN junction
SEE: "junction/PIN junction", 3.1.39.5

3.1.54
PN junction
SEE: "junction/PN junction”, 3.1.39.6
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3.1.55
PN junction photovoltaic cell
SEE: "cell/PN junction cell", 3.1.12.8

3.1.56
polycrystalline silicon
SEE: "silicon/polycrystalline silicon", 3.1.67.5

t|m bhacad rata of trancfarrina ar trancfarmina anaray, Ar Af Aaina vwnrele
oo et ot o T g Ot e o e T g e e gy o O G o g W ok

Note|1 to entry: Power is commonly but incorrectly used to mean "electricity" or "electrical".

Note|2 to entry: Unit: W.

3.1.p8
primary reference photovoltaic cell
SEH: "reference photovoltaic cell/primary reference photovoltaic cell", 3.1.69.1

3.1.p9

reference photovoltaic cell
speg¢ially calibrated PV cell that is used to measure irradiance-or to set simulator irradignce
levels to compensate for non-reference spectral irradiancecdistribution

3.1.59.1

primary reference photovoltaic cell
refefence PV cell whose calibration is based on aradiometer or standard detector conforming
to te standard World Radiometric Reference (WRR)

3.1.59.2
secondary reference photovoltaic cell
refefence PV cell calibrated in naturalior simulated sunlight against a primary reference cql

3.1.60
reference photovoltaic device
refefence PV cell, package of multiple reference cells or a reference module

3.1.61

reference photoyoltaic module
spe¢ially calibrated PV module that is used to measure irradiance or to set simulator
irradiance levels for measuring the performance of other modules having similar spegtral
resgonse, optical characteristics, dimensions, and electrical circuitry

3.1.62
ribbon
thin sheet of crystalline or multicrystalline material produced in a continuous process by
withdrawal from a molten bath of the parent material (usually silicon)

3.1.63
Schottky barrier photovoltaic cell
SEE: "cell/Schottky barrier photovoltaic cell", 3.1.12.9

3.1.64
Schottky junction
SEE: "junction, Schottky barrier", 3.1.39.4
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3.1.65
secondary reference photovoltaic cell
SEE: "reference photovoltaic cell/secondary reference photovoltaic cell", 3.1.59.2

3.1.66

semiconductor material

substance, the conductivity of which, due to charge carriers of both signs, is normally in the
range between that of conductors and insulating media, and in which the density of its charge
carriers can be changed by external means

Note 1. ta entry:-  The term “semiconductor” generally applies where the charqge carriers are electrons or holes

Note|2 to entry: In order to increase the conductivity, the energy supplied must be greater than the.banq gap
ener@y. See also "band gap energy", 3.1.6.

Note|3 to entry: Certain semiconductors, such as silicon, gallium arsenide, cadmium telluride and_copper indium
diselgnide compounds, to name a number of materials currently available, are well suited to\the PV convefrsion
procgss.

[SOURCE: IEC 60050-121:1998, 121-12-06] [SOURCE: IEC 60050-521:2002, 521-02
modified]

01,

3.1.67
siligon
Si

semfi-metallic chemical element, atomic weight of 14, an extensively used semicondyctor
material, a common constituent of sand and quartz ifiv-the form of an oxide, and commpnly
used in PV cells

Note|1 to entry: Silicon crystallises in a face-centred cubic lattice like a diamond.

Note|2 to entry: The terms here are applied to materials, wafers, cells, and modules.

3.1.67.1
amqgrphous silicon
a-Si}, a-Si:H
hydifogenated non-crystalline silicon alloy in a semi-stable condition deposited on a forpign
subgtrate with a thickness ofthe order of 1 um

general category ‘of silicon materials exhibiting a crystalline structure, i.e., showing long rgnge
ordgring of thé/silicon atoms

3.1.67.3
micfocrystalline silicon
uC'Ui
hydrogenated silicon alloy deposited on a foreign substrate with a thickness of the order of
1 um presenting grains < 1 um of crystalline structure

3.1.67.4

multicrystalline silicon

mc-Si

silicon material that has solidified at such a rate that many large grain single crystals (called
crystallites, and ranging from 1 mm to 10 mm) are formed

Note 1 to entry: The atoms of each crystallite are symmetrically arrayed, but the multitude of crystallites is
randomly jumbled.

Note 2 to entry: Often moulded as a cast ingot or pulled ribbon.
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3.1.67.5

polycrystalline silicon

pc-Si

silicon material deposited on a foreign substrate as a layer with a thickness of 10 um to 30 um
and a grain size of 1 um to 1 mm

Note 1 to entry: Polycrystalline silicon is known as thin film pc-Si.

Note 2 to entry: Polycrystalline silicon is also a term used in the feedstock silicon fabrication process.

“ps
movurni

silicpbn material characterized by an orderly and periodic arrangement of atoms such/that it

Note|1 to entry: Single crystalline silicon is known as mono-crystalline and single crystal.

feedstock material with a high chemical purity adapted to theAgrewth of crystalline siljcon

3.1.68

siligon photovoltaic cell

SEH: "cell/silicon photovoltaic cell", 3.1.12.10
3.1.69

single crystalline silicon

SEH: "silicon/single crystalline silicon", 3.1.67.6
3.1.y0

solgr photovoltaic

solgr photovoltaics
pertpining to PV devices underthe influence of sunlight

Note|1 to entry: All terms beginning with "solar photovoltaic" are listed under their respective "photovoftaic"
namgs (3.1.48, 3.2.21, and 3.8%59).

3.1.171
stagked photovoltaic cell
SEH: "cell/stacked photovoltaic cell”, 3.1.12.11

3.1.y2

b) basic material on which photovoltaic cells are manufactured
Note 1 to entry: The substrate is commonly referred to as the backsheet.
Note 2 to entry: Pertaining to crystalline cells, the substrate is the semiconductor wafer on which cells are formed.

Note 3 to entry: Pertaining to thin film cells, the substrate is the supporting material such as glass or stainless
steel, on which the thin film is deposited.

3.1.73
superstrate
outer surface material on the front side of a photovoltaic module
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3.1.74
tandem photovoltaic cell
SEE: "cell/tandem photovoltaic cell", 3.1.12.12

3.1.75

transparent conducting oxide layer

TCO

transparent conducting oxide used as an electrode in thin-film PV cells deposited on
transparent glass (superstrate configuration)

Note 1 .ta entry:- See also "trnnqpnrpnt electrode" 3 1 78

3.1.Y6

textured surface
uneyen structure formed on the front surface or back surface of a PV cell to increase the |ight
absorption by decreasing the surface reflection loss and utilizing light confinement effect

3.1.y7
thin| film photovoltaic cell
SEH: "cell/thin film photovoltaic cell", 3.1.12.13

3.1.78

transparent electrode
thin[film electrode with high electrical conductivity and high _optical transmissivity formed ¢n a
PV ¢ell

3.1.79
wafer
slicg of semiconductor material, that forms the mechanical and electrical basis of a crystalline
PV ¢ell

3.2 | Solar photovoltaic systems components

Thig subclause addresses vocabulary pertaining to the components of a photovoltaic sygtem
excgpt photovoltaic modules (see-3.1). Photovoltaic systems are described in 3.3.

3.2.1
array
SEH: "photovoltaic/photovoltaic array", 3.3.59.1

3.2.p
array cable
SEH: "phaetovoltaic/photovoltaic array cable", 3.2.21.1

3.2.8
array junction box
SEE: "junction box/array junction box", 3.2.16.1

3.2.4

automatic start/stop

function to start and/or stop a power conditioner automatically according to the output of a PV
array

3.2.5

blocking diode

diode connected in series to PV module(s), panel(s), sub-arrays and array(s) to block reverse
electric current into such module(s), panel(s), sub-arrays and array(s)
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3.2.6

bypass diode <on a PV system level>
diode connected in parallel across one or more PV modules in the forward electric current
direction to allow the module current to bypass a module to prevent module overheating and
burning resulting from the reverse voltage biasing from the other modules in the PV array

Note 1 to entry: A bypass diode at a PV system level is also known as a system bypass diode or a bypass device.

3.2.7
commutation <static inverters>
control of a power conditioner’s AC output waveform

The

3.2,

line
type
norm

3.2.
line
pow|

3.2.
self

type
con

3.2.
self
pow|

3.2
curr
SEE

3.2.
curi
SEE

3.2.
DC
PV g

terms of commutation for power conditioners are listed below.

.1

commutation

of external commutation where the commutating voltage is supplied fram .the "line", w|
nally refers to a utility line

.2
commutation type
er conditioner operated with line commutation

;.3

rcommutation

of commutation where the commutating voltage)is supplied by components within
erter or the electronic switch

/.4
rcommutation type
er conditioner operated with self-commutation

B
ent control type inverter

: "inverter/current control.jnverter”, 3.2.15.1
D

ent stiff type inyverter

. "inverter/current-stiff inverter", 3.2.15.2

10

conditioner

ystemncomponent that changes the PV array output voltage into a useable DC voltage

hich

the

4

3.2.

DC main cable
SEE: "photovoltaic/photovoltaic DC main cable", 3.2.21.2

3.2.12
generator junction box
SEE: "junction box/generator junction box", 3.2.16.2

3.2.13
high frequency link type inverter
SEE: "inverter/high frequency link inverter", 3.2.15.6
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3.2.14
input voltage operating range
input DC voltage range in which the power conditioner operates stably

Note 1 to entry: Unit: V.

3.2.15
inverter

electric energy converter that changes direct electric current to single-phase or polyphase

alternating currents

Note|1 to entry: An inverter is one of a number of components that is included in the term "power conditioner’).

3.2.15.1

curfent control inverter

invefter with an output electric current having a specified sine waveform- produced
pulse-width modulated (PWM) control or other similar control system

3.2.15.2
curent stiff inverter
invefter having an essentially smooth DC input electric current

by

invefter that is able to operate in parallel with the distribution or transmission system of an

Note|1 to entry: A grid-connected inverter is also known variously as a grid-intertie or a grid-tied inverter.

[SOURCE: IEC 60050-151:2001, 151-13-46]

3.2.15.4
grid-dependent inverter
gridtconnected inverter that operates only in grid-dependent mode

3.2.115.5
grid-interactive inverter
gridiconnected inverter that is able to operate in both stand-alone and parallel modes

Note|1 to entry: A grid-interactive inverter initiates a grid-parallel mode of operation.

3.2.15.6

high frequency link inverter

inverter with- a high frequency transformer for electrical isolation between the inverter's i
and [output circuits

nput

3.2.15.7
module inverter
inverter that is integrated to the output of a single PV module

Note 1 to entry: A module inverter is usually attached to the rear of a module.

Note 2 to entry: See also "AC photovoltaic module", 3.3.2.

3.2.15.8
non-islanding inverter

inverter that ceases to energize an electricity distribution system that is out of the normal

operating specifications for voltage and/or frequency
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3.2.15.9
stand-alone inverter

inverter that supplies a load not connected to the distribution or transmission system of an

electrical utility

Note 1 to entry: A stand-alone inverter is also known as a "battery-powered inverter".

3.2.15.10
string inverter
inverter that is designed to operate with a single PV string

Note|1 to entry: The AC output of a string inverter can be connected in parallel to the output of other
inverfers.

3.2.15.11
transformerless inverter
inverter without any isolation transformer

3.2.15.12
utility frequency link inverter
inverter with a utility frequency transformer for electrical isolation at'theé inverter output

3.2.15.13

utility interactive inverter

inverter used in parallel with the distribution or transmission system of an electrical utilit
supply common loads and that may deliver electricity to that distribution or transmis
system

3.2.15.14

volthge control inverter

invefter with an output voltage having a*specified sine waveform produced by pulse-w
modulated (PWM) control, etc.

3.2.15.15
voltage stiff inverter
inverter having an essentially..smooth DC input voltage

3.2.16
jungtion box
closed or protected enclosure in which circuits are electrically connected

tring

y to
sion

idth

3.2.16:2
generator junction box
junction box where PV arrays are connected

3.2.17

lead-acid battery

secondary battery with an aqueous electrolyte based on dilute sulphuric acid, a pos
electrode of lead dioxide and a negative electrode of lead

Note 1 to entry: "Secondary" refers to a rechargeable battery.

Note 2 to entry: Lead-acid batteries are commonly used in stand-alone PV systems.

itive
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3.2.171
lead-acid battery for PV systems
generic term for lead-acid batteries used in stand-alone PV systems

Note 1 to entry: In a narrow sense, a lead-acid battery in PV systems refers to a battery of lead-acid
electrochemical cells designed to meet the quality requirements of a PV system.

Note 2 to entry: A lead-acid battery in PV systems is commonly referred to as a “PV battery”.

3.2.17.2
valve regulated lead-acid battery
sealed lead-acid battery in which oxygen gas generated from pasitive plates is reactively

absorbed into negative plates thereby suppressing generation of hydrogen gas

Note|1 to entry: Builds up in the electrochemical cells.

3.2.17.3
vented lead-acid battery
lead-acid battery designed with a vent mechanism to expel gases generated-during charging

3.2.18
linelcommutation
SEH: "commutation/line commutation", 3.2.7.1

3.2.19
linejlcommutation type
SEH: "commutation/line commutation type", 3.2.7.2

3.2.20
nontislanding inverter
SEH: "inverter/non-islanding inverter", 3.2.15:8

3.2.p1

photovoltaic cable
photovoltaic cabling
elecfrical cable (cabling) specifically designed for the purpose of carrying electric current from
phofovoltaic devices and enhduring the environmental conditions commonly encountered in
phofovoltaic arrays

Note|1 to entry: Photpoveltaic cables need to endure conditions as high temperatures, long-term UV expofure,
long-term abrasion by wind, damage by animal.

Note|2 to entry: {Several terms describe cabling components of a photovoltaic system.

3.2.211

photoyoltaic array cable

photovoltaic direct-current main cable

output cable of a photovoltaic array that carries the total current of the array

3.2.21.2

photovoltaic string cable

cable interconnecting the modules in a photovoltaic string, or connecting the string to a
combiner box, power conversion equipment or other direct-current loads

3.2.21.3
photovoltaic supply cable
cable connecting the inverter to a distribution circuit of the electrical installation
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3.2.21.4

photovoltaic sub-array cable

output cable of a photovoltaic sub-array that carries the output current of its associated sub-
array

3.2.22 Photovoltaic combiner box

3.2.22.1

photovoltaic string combiner box

enclosure where photovoltaic strings are electrically connected in parallel and where
protection devices may be located if necessary

3.2.22.2

photovoltaic sub-array combiner box
enclosure where photovoltaic strings of a photovoltaic sub-array are electricallyxcohnectgd in
pardllel and where protection devices may be located if necessary

3.2.22.3

photovoltaic array combiner box
enclosure where photovoltaic sub-arrays are electrically conneected and which may plso
confain overcurrent protection and/or disconnection devices

Note|1 to entry: Some arrays (generally smaller) do not contain sub-arrays but are simply made up of sfrings
wherpas other arrays (generally larger) are made up of multiple sub-arrays:

3.2.23

photovoltaic module junction box
closgd or protected enclosure on a photovoltaic module in which circuits are electri¢ally
conpected and where protection devices may be.Jocated if necessary

3.2.24
power conditioner
equipment used to convert electricity_into a form suitable for subsequent use

Note|1 to entry: "Power conditioner' is commonly used to mean a piece of equipment comprising an inJerter
comblined with other electrical regulation sub-systems.

Note|2 to entry: See also "sub-system/power conditioning sub-system" (3.3.74.3), and "inverter" (3.2.15).

3.2.25
puline width modulation control
PW

pulse control{in* which the pulse width or frequency or both are modulated within gach
fungqamental period to produce a certain output waveform

[SOPYRCE: IEC 60050-551:1998, 551-16-30]

3.2.26
self-commutation
SEE: "commutation/self-commutation”, 3.2.7.3

3.2.27
self-commutation type
SEE: "commutation/self-commutation type", 3.2.7.4

3.2.28

soft-start

function intended to prevent a voltage dip on the load or the electric power system, which may
be caused by the AC output electric current of a starting or re-starting power conditioner
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3.2.29
solar photovoltaic
SEE: "photovoltaic", 3.1.48

Note 1 to entry: All terms beginning with "solar photovoltaic" are listed under their respective "photovoltaic"
names (3.1.48, 3.2.21, and 3.3.59).

3.2.30
stand-alone inverter
SEE: "inverter/stand-alone inverter", 3.2.15.9

3.2.81
string cable
SEH: "photovoltaic/photovoltaic string cable", 3.2.21.3

3.2.82
string inverter
SEH: "inverter/string inverter", 3.2.15.10

3.2.83
supply cable
SEH: "photovoltaic/photovoltaic supply cable", 3.2.21.4

3.2.34
support structure
strugture on which PV modules, panels, or arrays are(installed

3.2.85
transformerless type inverter
SEH: "inverter/transformerless inverter", 3.2.15.11

3.2.36
utility frequency link type inverter
SEH: "inverter/utility frequency linksinverter”, 3.2.15.12

3.2.87
utility interactive inverter.
SEH: "inverter/utility jnteractive inverter", 3.2.15.13

3.2.88
utility interface disconnect switch
switph at thé interface between the PV system and the utility grid

3.2.40
vented lead-acid battery
SEE: "lead-acid battery/vented lead-acid battery", 3.2.17.3

3.2.41
voltage control type inverter
SEE: "inverter/voltage control inverter", 3.2.15.14

3.2.42
voltage stiff type inverter
SEE: "inverter/voltage stiff inverter", 3.2.15.15
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3.3 Solar photovoltaic systems

This subclause addresses photovoltaic systems as a whole and not as individual components
(see 3.1 and 3.2).

3.3.1
AC/AC interface
SEE: "interface/AC/AC interface", 3.3.35.1

3.3.2

AC 'rr\]h.n.t.nnn.l.t.a.l.gm.o.d.u.l.e
PV module with an integrated inverter in which the electrical terminals are AC only

3.3.8
AC side
SEH: "interface/AC side of the interface", 3.3.35.2

3.3.4

AC side switchover

SEH: "photovoltaic system/grid backed-up photovoltaic system/AC side switchover", 3.3.64.5
3.3.

array field

SEH: "photovoltaic/photovoltaic array field", 3.3.59.2

3.3.

assembly

SEH: "photovoltaic/photovoltaic assembly", 3.3:59.3

3.3y
backfeed operation
SER: "operation/backfeed operation",\3.3.55.2

3.3.8
baldnce of system

partg of a PV system other‘than the PV array field, including switches, controls, meters, pqwer
condlitioning equipment,» PV array support structure, and electricity storage components, ifjany

3.3.9
building-attached photovoltaics

BARV

relates to photovoltaic modules fastened onto building construction materials

3.3.10

building-integrated photovoltaics

BIPV

relates to photovoltaic modules providing one or more functions of the building envelope

3.3.11
centralized photovoltaic system
SEE: "photovoltaic system/centralized photovoltaic system", 3.3.65.1

3.3.12

collective electrification system

CES

small electric generating system and minigrid that supplies electricity to multiple consumption
points from a single or multiple energy resource(s)
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3.3.13
DC/DC interface
SEE: "interface/DC/DC interface", 3.3.35.4

3.3.14
DC interface
SEE: "interface/DC interface", 3.3.35.3

3.3.15

DC side
SEE—i

3.3.
disp
SEH

3.3.
disq
SEE

3.3.
disq
SEE

3.3.
dist
SEH

Note

3.3.
dist

ide switchover

: "photovoltaic system/grid backed-up photovoltaic system /DC side switchpver", 3.3.65.5

17
atchable electric system
: "power system/dispatchable power system", 3.3.67.1

18
ersed array system
: "photovoltaic system/dispersed photovoltaic system/dispersed-array system", 3.3.65.

19
ersed photovoltaic system
: "photovoltaic system/dispersed photovoltai¢.system", 3.3.65.2

PO
ributed generation PV system
: "photovoltaic system/distributed. generation PV system", 3.3.65.2

1 to entry: See also "distributed generation system", 3.3.21.

P 1

con

3.3.
dist
DG

elec

faciI’r‘

ributed generation system

ected to and operate in parallel with a distribution system of an electrical utility

p2
ributed generator

trical-generating equipment connected directly to a distributed generation system

Note

1 io nnfr\]l' A distributed gonnr:fnr iIs sometimes called g non II"““‘\JI gcnnral‘nr’ abbreviated as g "NUG"

3.3.23
distribution system

elec

elec

Note

trical facility and its components including poles, transformers, disconnects, relays,
isolators and wires that are owned by an electrical utility for the purpose of distributing

trical energy from substations to customers

1 to entry: In some parts of the world, the distribution system operates at a nominal voltage of 34 500 V.

3.3.24
domestic photovoltaic system
SEE: "photovoltaic system/domestic photovoltaic system", 3.3.65.4

ties and equipment. comprising multiple electricity generating systems that are dirgctly
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3.3.25

electrical utility

organization responsible for the installation, operation, maintenance and management of all or
some portions of major electric generation, transmission, and distribution systems

Note 1 to entry: Electrical utility” is preferred over “electric utility”.

3.3.26

electrify

a) to supply electricity, electrical circuits, and associated generation, delivery and
management equipment

b) o impose a voltage or electric current onto an electrical circuit or device

Note|1 to entry: "Electrification" is related to "electrify".

3.3.27
gengrator
apparatus that converts non-electric energy into electric energy

Note|1 to entry: A generator does not include energy storage devices or power condjtioners.

Note|2 to entry: See also "photovoltaic/ photovoltaic generator”, 3.3.59.4.

3.3.p8
genget
collgquial term meaning “engine-generator set” consisting of a fuel-driven engine coupled to
an glectric generator

3.3.p9
grid
common reference to an electricity distributier’and/or transmission system

Note|1 to entry: "Electric power network" refers>to a grid.

3.3.29.1

micfogrid
grid| isolated from other grids§y'and that is intended to serve only for the distributiop of
elecricity

Note|1 to entry: A typical~tmicrogrid has a total load of less than 100 kVA and is supplied by micropower sygtems
or micropower stations,

Note|2 to entry: A.microgrid usually serves villages and is supplied by fossil-fuel generators and/or renewable
energy generators:

3.3.29.2

utility grid
grid[forwhich an electrical utility is responsible

3.3.30
grid backed-up photovoltaic system
SEE: "photovoltaic system/grid backed-up photovoltaic system", 3.3.65.5

3.3.31
grid-connected operation
SEE: "operation/grid-connected operation”, 3.3.55.3

3.3.32
grid-connected photovoltaic system
SEE: "photovoltaic system/grid-connected photovoltaic system", 3.3.65.6
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3.3.33
hybrid photovoltaic system
SEE: "photovoltaic system/hybrid photovoltaic system", 3.3.65.7

3.3.34

individual electrification system

IES

small electric power station that supplies electricity to one consumption point, such as a
household, usually from a single energy resource

Note
(3.3.7

stem

common physical and conceptual boundary between two systems or between two*parts of the

3.3.85.1
AC/AC interface
intefface between an inverter and its AC loads

Note|1 to entry: An AC/AC interface may include AC/AC voltage conversion;-filters and connection of auxiliay AC
electficity supplies.

3.3.85.2

AC side of the interface
part| of a grid-connected installation from the AC<terminals of the inverter to the point of
conmection to the distribution system

3.3.85.3
DC |nterface
conmections between the PV array fieldcand the input of the power conditioning sub-system

3.3.85.4
DC/PC interface
interface between a DC conditioner output and its DC loads

Note|1 to entry: A DC/DCruinterface may include DC switchgear, filters and connection of an auxiliary DC
electficity supply.

3.3.85.5
DC [ide of the“interface

DC [part of\'a/grid-connected installation, from the PV modules to the DC terminals of| the
inverter

3.3.3576
utility interface
interface between the power conditioning sub-system, the local AC load, and the utility grid

Note 1 to entry: A utility interface may include AC/AC voltage conversion and utility interactive protective
functions.

3.3.36

island

state in which a portion of the utility grid, containing load and generated electric power,
continues to operate isolated from the rest of the utility grid

Note 1 to entry: The generated electric power and the load in an island may be any combination of customer-
owned and utility-owned.
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3.3.36.1

intentional island

island that is intentionally created, usually to restore or maintain generation of electricity in to
a section of the utility grid affected by a fault

Note 1 to entry: An intentional island includes an agreement between the controlling utility and the operators of
customer-owned generation.

3.3.36.2

unintentional island
island in which the generation of electricity within the island that is supposed to shut down
confimuestooperate

3.3.86.3
run{on
amdunt of time that an unintentional island exists

Note|1 to entry: Run-on” is defined as the interval between the start of an abnormal condition on the distribution
systgm and the time when the distributed generator ceases to energize the distribution system.

Note|2 to entry: The time represented by run-on is also referred to as "trip time".

3.3.87
islahding operation
SEH: "operation/islanding operation”, 3.3.55.5

3.3.88
isolpted operation
SEH: "operation/isolated operation”, 3.3.55.6

3.3.89
isolpted photovoltaic system
SEH: "photovoltaic system/isolated phatovoltaic system", 3.3.65.8

3.3.40
isolpted site
SEH: "site/isolated site", 3.3:70.1

3.3.41
load offset system
see ['power systemHioad offset power system”, 3.3.67.2

3.3.42
masgter control and monitoring sub-system
SEH: "sub*system/monitor and control sub-system", 3.3.74.1

3.3.43
merchant power system
SEE: "power system/merchant power system", 3.3.67.3

3.3.44

microgrid

system for the distribution of electricity over a limited area and within clearly defined electrical
boundaries that acts as a single controllable entity that can connect and disconnect from the
general or regional electricity distribution systems

Note 1 to entry: A microgrid meets regional standards for the design and operation of electricity distribution
systems.

Note 2 to entry: A microgrid can operate as stand-alone or connected to a general or regional electricity
distribution system.
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3.3.45
micropower system
SEE: "power system/micropower system", 3.3.67.4

3.3.46
mode
state in which a PV system or an inverter is operating

Note 1 to entry: For definitions of various modes of operation, see "operation", 3.3.55.

3.3.47

monitor and control sub-system
SEH: "sub-system/monitor and control sub-system", 3.3.74.1

3.3.48
multi-dispersed photovoltaic system

SEH: ‘"photovoltaic system/dispersed photovoltaic system/multi-dispersed photovo

system", 3.3.65.2

3.3.49
multi-source photovoltaic system
SEH: "photovoltaic system/multi-source photovoltaic system", 3.3.65.9

3.3.50
nontdispatchable power system
SEH: "power system/non-dispatchable", 3.3.67.5

3.3.p1
nontdomestic photovoltaic system
SEH: "photovoltaic system/non-domestic phoetovoltaic system", 3.3.65.10

3.3.52
off-grid operation
SEH: "operation/off-grid operation"; 3.3.55.7

3.3.93
off-grid photovoltaic system
SEH: "photovoltaic system/off-grid photovoltaic system", 3.3.65.11

3.3.54
on-grid

SEH: "operation/grid-connected operation”, 3.3.55.3

3.3.p5

operation—<photovoltaics>

combination of activities necessary to permit a PV system or its components to function

taic

Note 1 to entry: Operation includes switching, controlling, monitoring and maintenance as well as any work

activities.

[SOURCE: IEC 60050-151:2001, 151-11-28, modified]

3.3.55.1
autonomous operation
also known as stand-alone operation (3.3.55.9)

3.3.55.2
backfeed operation
mode of operation when electric power flows from a generating system into a utility grid
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Note 1 to entry: Backfeed operation arises when the generating system generates more electricity than is used by
local electrical loads.

3.3.55.3
grid-connected operation
mode of operation in which a PV system is electrifying loads in parallel with a utility grid

Note 1 to entry: In a grid-connected operation, site loads will be electrified by either or both the utility or the PV
system.

Note 2 to entry: Electricity will be able to flow into the utility if the utility permits backfeed operation.

3.3.p54

grid-dependent operation
mode of operation in which a grid-connected inverter depends on the utility grid to initiate|and
confinue the inverter's operation

3.3.p5.5
islahding operation
mode of operation for operating an island

Note|1 to entry: Islanding operation includes maintaining frequency, voltage, poWer reserve, and instantaneous
activg and reactive power requirements.

3.3.p5.6
isolpted operation
stablle and temporary operation of a discrete part of a grid

Note|1 to entry: See also IEC 60050-603:1986, 603-04-33.

3.3.55.7
off-grid operation
alsol known as stand-alone operation (3.3.55.9)

3.3.p5.8

parallel operation
mode of operation when a grid*¢ennected generator is supplying electricity to the grid or|site
loads at the same time as a-utility grid

Note|1 to entry: Parallel operation is also known as grid-parallel operation.

3.3.55.9

stand-alone opetration
mode of operation in which loads are electrified solely by the PV system and not in pargllel
withla utility(grid

3.3.56
pankl
SEE: "photovoltaic/photovoltaic panel”, 3.3.59.5

3.3.57
parallel circuit of modules
circuit in which PV modules are connected in parallel

3.3.58
parallel operation
SEE: "operation/parallel operation”, 3.3.55.8
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59 Photovoltaic

The following terms describe common sub-assemblies of a photovoltaic array field. See also
"photovoltaic".

3.3.

59.1

photovoltaic array
mechanical and electrical assembly of photovoltaic modules, photovoltaic panels or
photovoltaic sub-arrays and its support structure

Note
othe

3.3.
pho

agg
me

2 to entry: A photovoltaic array does not include its foundation, tracking apparatus, thermalControl
such components.

9.2

ovoltaic array field

egate of all photovoltaic arrays within a given photovoltaic systém~ focusing on
hanical arrangement of the photovoltaic technology

ovoltaic assembly
components that are installed outdoors and remote frem~its loads, including modd

support structure, foundation, wiring, tracking apparatus, and thermal control (w

spe

ified), and including junction boxes, charge controllers and inverters depending on

assg¢mbly's installed configuration

Note
hous

3.3.
pho
gen

Note

Note

3.3.

PV

3.3.

circ

1 to entry: Examples of a PV assembly are the PV components on the roof or in the yard of a PV-elect]
b, as different from the components of the PV systemcthat are installed inside the house.

59.4
tovoltaic generator
brator that uses the photovoltaic effect to convert sunlight into electricity

1 to entry: The PV generator is the'PV array in a PV system.

2 to entry: A PV generator does not include energy storage devices or power conditioners.

69.5

pho'Lovoltaic panel

odules mechanically integrated, pre-assembled and electrically interconnected

59.6

pholtovoltaic string

it of-series-connected PV modules

the

les,
nere
the

rified

3.3.59°F

pho
port

tovoltaic sub-array
ion of a PV array that can be considered as a unit

3.3.60

pho
part

Note

tovoltaic components
s of a PV system

1 to entry: PV components could include, for example, modules, inverters, electrical storage devices,

other balance of system components.

3.3.61

pho

tovoltaic installation

constructed components of a PV system

and
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3.3.62
photovoltaic energy system
another term for a PV power system, 3.3.64

3.3.63
photovoltaic plant
another term for a PV system

Note 1 to entry: A PV plant is also known as a PV power station. Such plants are normally grid-connected and
large.

3.3.p4

photovoltaic power system
PVRAS

phofovoltaic system

3.3.p5
photovoltaic system
assembly of components that produce and supply electricity by the conyérsion of solar energy

Note|1 to entry: The PV component list and PV system configuration varies¢aceording to the application] and
coulq also include the following sub-systems: power conditioning, storage, system monitoring and contro| and
utility grid interface.

Thelfollowing terms describe common system configurations.

3.3.65.1
centralized photovoltaic system
gridtconnected PV system that generates bulk electricity

3.3.65.2

dispersed photovoltaic system
PV system that consists of multiple dispersed PV generators or PV systems operating as if
they were a single PV generator or.system

Note|1 to entry: Dispersed photovoltaic systems can be classified as follows:
e dispersed-array photovoltaic system

PV system that connects'multiple dispersed PV arrays in parallel to feed centrally located inverters

. ulti-dispersed photoyoltaic system

V system that ,operates multiple, parallel, dispersed PV systems through distribution lines with a common
ontrol systems

3.3.65.3
distributed generation PV system
PV system that is also a distributed generation system

3.3.65.4
domestic photovoltaic system
PV system that electrifies household loads

Note 1 to entry: See also "solar home system", 3.3.71.

3.3.65.5

grid backed-up photovoltaic system

PV system that switches over to a utility electricity source when the PV output is less than
load requirements

Note 1 to entry: Grid backed-up photovoltaic systems can be classified as follows:

e AC side switchover
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PV system in which the utility grid is connected to the AC side of the system
e DC side switchover

PV system in which the utility grid is connected through a rectifier into the DC side of the system.
3.3.65.6

grid-connected photovoltaic system
PV system that functions only in a grid-connected mode of operation

Note 1 to entry: Also known as "utility intertied", "utility interconnected", or "grid-tied".

3.3.65.7
hybrid photovoltaic system
see ['multi-source photovoltaic system", 3.3.65.9

3.3.55.8
isolpted photovoltaic system
PV gystem that functions only in an isolated mode of operation

Note|1 to entry: Also known as a "stand-alone photovoltaic system".

3.3.65.9
multi-source photovoltaic system
PV gsystem operating in parallel with other electricity generatots

Note|1 to entry: Also called a "PV-hybrid" system.

3.3.65.10

nontdomestic photovoltaic system
PV s$ystem used for a purpose that is not a domestic purpose (e.g., providing electricity for a
telecommunication relay, water pumping, femote communication, safety and protegtion
devikces, etc.)

3.3.85.11
off-grid photovoltaic system
PV gystem that functions only in,anoff-grid mode of operation

Note|1 to entry: Also known as a "stand-alone photovoltaic system".

3.3.65.12
off-grid domestic photovoltaic system
stand-alone PV system installed so as to electrify households

Note|1 to entry>~Also referred to as a solar home system.

3.3.65.13
off-grid non-domestic photovoltaic system

t A _Aalana D\/ cvctnarm end far A varintyy ~Af s
Staneg—atehre—v Ty ot uSCTU—T O —vartCty OT——TppP

Leatt
oot
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3.3.65.14
stand-alone photovoltaic system
PV system that functions only in a stand-alone mode of operation

Note 1 to entry: See "operation/stand-alone operation", 3.3.55.9.

3.3.65.15

utility interactive photovoltaic system

grid-connected PV system that is able to function in an isolated mode or in a parallel mode of
operation
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3.3.65.16
off-grid village photovoltaic system

stan

d-alone PV system electrifying a village

3.3.66
power conditioning sub-system

see

"sub-system/power conditioning sub-system", 3.3.74.3

3.3.67

Note

3.3.
loag
grid
disty

3.3.
mer

1 to entry: A power system is also known as a power station or an electric generating station.

URCE: IEC 60050-601:1985, 601-03-01, modified]

7.1

atchable power system
connected generating system that is capable of generating electricity as required b
connected electrical distribution system

1 to entry: For example, a fossil-fuelled engine-powered generatorisidispatchable.
57.2
offset power system

connected generating system that only exports electrical energy to the elect
ibution system that is in excess of the on-sité.Joads

57.3
chant power system

y its

rical

gridfconnected generating system whose sole purpose is to generate electricity for|the
electrical distribution system, not on-site loads

3.3.67.4

micfopower system or micropower station

generating system that is.inténded to serve only for the generation of electricity to site lopds,
a microgrid, or a utility.distribution system

Note|1 to entry: The typical generating capacity of a micropower system is less than 100 kVA.

3.3.67.5

nontdispatchable power system

Note|1 to eéntry: For example, a renewable energy generator is a non-dispatchable.

3.3.68

remote site

SEE:"site/remote site", 3.3.70.2

3.3.69
safety disconnect control and monitoring sub-system
SEE:"sub-system/safety disconnect control and monitoring sub-system"”, 3.3.74.4

3.3.70

site

geographical location of a system
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3.3.70.1
isolated site

location not connected to the utility grid

3.3.70.2

remote site

location far from developed infrastructures, specifically the utility grid

3.3.71

solar home system

SH

stand-alone PV system installed in a household

Note|1 to entry: See also " photovoltaic system/domestic photovoltaic system" (3.3.65.4) and *"indiV
electfification system" (3.3.34).

3.3.Y2

solgr photovoltaic

Note|1 to entry: All terms beginning with "solar photovoltaic" are listed under their fespective "photovo
namgs (3.1.48, 3.2.21, and 3.3.59).

3.3.¥3

stand-alone microgrid

mictogrid not interconnected to general or regional electricity. distribution systems

3.3.
sub

f 4
rsystem

assg¢mbly of components

The

3.3.
mor

MCM

logi

following terms describe common sub-systems:

V4.1
itor and control sub-system

and control component(s)-that supervise(s) the overall operation of the systeni

con

rolling the interaction between all sub-systems

3.3.74.2
photovoltaic generator sub-system
comlponents that canvert light energy into electricity using the PV effect

3.3.74.3

power conditioning sub-system

comlponént(s) that convert(s) electricity from one form into another form that is suitable for
intended application

idual

[taic"

by

the

Note 1 to entry: A power conditioning sub-system could include a charge regulator that converts DC to DC, an
inverter that converts DC to AC, or a charger or rectifier that converts AC to DC.

3.3.74.4

safety disconnect control and monitoring sub-system
component(s) that monitor(s) utility grid conditions and open(s) a safety disconnect for out-of-
bound conditions

3.3.74.5
storage sub-system

com

ponent(s) that store(s) energy
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3.3.75
system
SEE: "photovoltaic system", 3.3.65

3.3.76

utili

ty grid

SEE: "grid/utility grid", 3.3.29.2

3.3.77

SERH: "interface/utility interface", 3.3.35.6

3.4 | Solar photovoltaic system and component performance parameters

Thig subclause describes performance parameters of the variousGeomponents of the
systems and the system themselves.

3.4.1

acceptance test conditions

SEH: "conditions/acceptance test conditions", 3.4.16.1

3.4.p

ampere-hour efficiency

SEHR: "efficiency/ampere-hour efficiency", 3.4.26:1

3.4.8

apefture area

SEH: "cell area/active cell area”, 3.4.41.2, and “module area/active module area” 3.4.47.2
3.4.4

areg

SEH: "cell area/active cell, area”, 3.4.11.2, and “module area/active module area” 3.4.47.2
3.4.5

array capture losses

: "losses/array capture losses", 3.4.40.1

3.4.7

arra

y yield

SEE: "yield/array yield", 3.4.99.1

3.4.8

assumed non-sunshine period
period of time in which a stand-alone PV system equipped with an electrical storage device is
assumed, at the time of system-design, to not generate electricity continuously

3.4.9
BOS losses
SEE: "losses/balance of system losses", 3.4.40.2

PV
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3.4.10 Capacity
3.4.10.1

array capacity
rated power generation of a PV array

Note 1 to entry: Unit: W.

3.4.10.2
capacity factor
ratigoftheoutputenergy of systenmr (77gp) 1o the product of Tated—PV—array output<Pg)jand

opefating time

Note|1 to entry: Unit: dimensionless, usually expressed as a percentage (%) over a period of time such|as a
month or year.

3.4.10.3
instplled capacity
SEH: "rated capacity”, 3.4.10.4

3.4.10.4

rated capacity
pertpining to storage devices: quantity of charge (or energy) that can be delivered by| the
storage device under specified conditions

Note|1 to entry: Pertaining to PV devices: see "rated/rated power!, 3.4.70.6.
Note|2 to entry: Pertaining to PV systems: see "power/ratéd\system power", 3.4.70.10.

Note|3 to entry: Unit: Ah or Wh.

3.4.10.5

residual capacity
quantity of charge (or energy) remaining in an electrical storage device following a pdrtial
discharge

Note|1 to entry: Unit: Ah or Wh,

3.4.11
celljarea
total or active area(ofa photovoltaic cell

Note|1 to entry: {Unit: m2.

3.4.111
totall cell.area
areel of'the front surface of a photovoltaic cell as defined by its outer edges

Note 1 to entry: Total cell area includes the area of any metallisation lines.

Note 2 to entry: Total cell area is preferred for reporting cell efficiency.

3.4.11.2
active cell area
part of the total cell area designed to receive solar radiation for the generation of electricity

Note 1 to entry: Active cell area equals the total cell area minus the area contribution of the metallisation lines.

Note 2 to entry: Active cell area is sometimes referred to as “cell aperture area”.
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3.4.12

cell
T

junction temperature

temperature measured by a thermal sensor in contact with the PV cell or derived from V.
measurement or thermal balance calculations

Note

1 to entry: Unit: °C.

3.4.13
charging efficiency
SEE: "efficiency/charging efficiency", 3.4.26.3

3.4.14 Coefficient

3.4.14.1
curfent-temperature coefficient

(04
cha

Note

Note
measg

Note
funct
if all
each

Note

Note

3.4.
volt
S

ratig-change of the open-circuit voltage (V,.1/ V,eo) Of @ PV device as a function of the r
champge of the natural logarithm>of irradiance, In(G4 / G5)

Note

3.4.
volt

B

champge of thedopen circuit voltage of a PV cell per unit change of cell junction temperature

Note

meagurg, . and to use the appropriate coefficient with the proper equation.

Note

ge of the short-circuit electric current of a PV device per unit change oftemperature

1 to entry: Both absolute and relative values are used.

2 to entry: The user is cautioned to be aware of the difference between ‘the absolute and the relative u
ure, and to use the appropriate coefficient with the proper equation.

3 to entry: If the current-temperature coefficient has the unit ©f A’K~", the value of the coefficient
on of the series-parallel circuit arrangement. For example, a 36-cé|l'PV module will have different coeffig
36 cells are connected in series versus a circuit with three{parallel strings of 12 series-connected ce|
4 to entry: The short-circuit current varies with irradianice ‘and to a lesser extent with temperature.

5to entry: Unit: A-K™ (absolute), K~ (relative).

14.2
age-irradiance coefficient

1 to entry: Unit: dimensionl€ss.
14.3
age-temperature coefficient

1 to entry: The user is cautioned to be aware of the difference between the absolute and the relative u

hit of

is a
ients
Is in

atio-

hit of

2 to entry: If the voltage-temperature coefficient has the unit of V-K™', the value of the coefficient

is a

function of the series-parallel circuit arrangement. For example, a 36-cell PV module will have different coefficients
if all 36 cells are connected in series versus a circuit with three parallel strings of 12 series-connected cells in

each
Note

3.4.
coll

3 to entry: Unit: V-K~! (absolute), K~ (relative).
15
ection efficiency

SEE: "efficiency/collection efficiency", 3.4.26.4.

3.4.
con

16
ditions

conditions under which a PV device is evaluated
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Note 1 to entry: The conditions under which a PV device is evaluated typically specify irradiance, ambient
temperature, spectral distribution and/or air mass.

3.4.16.1

acceptance test conditions

ATC

reference values of ambient temperature, in-plane irradiance and spectral distribution
specified for the power rating of a PV device

3.4.16.2
operating conditions
congitiormrsunderwhichaPVdevice s Upcldtilly

3.4.16.3

optional test conditions
test|irradiance as measured with a reference PV device of 1 000 W-m=2 and_PV ‘cell jungtion
temperature at any conveniently measured ambient conditions

3.4.16.4

standard operating conditions
SO¢
opefating values of in-plane irradiance (1 000 W-m~2), PV deviee junction temperature equals
the pominal operating PV cell junction temperature (NOCT), and“air mass (AM = 1,5)

3.4.16.5

standard test conditions
STC
refefence values of in-plane irradiance (G| o =21000 W-m=2), PV cell junction tempergture
(25 [C), and air mass (AM = 1,5) to be used duting the testing of any PV device

3.4.16.6
test|conditions
conglitions under which a device is tested

3.4.07
conpersion efficiency
SEH: "efficiency/PV conversion efficiency”, 3.4.26.5

3.4.18
conyersion factor
ratiq of the outputto the input fundamental power of a device, component or system

Note|1 to entrys~ Unit: dimensionless, usually expressed as a percentage, %.

3.4.19
current-density<photovoitaiccet>
J

electric current output of a PV cell divided by the cell area (either the total area or the active
area)

Note 1 to entry: Unit: A.cm™2.

3.4.20
current-temperature coefficient
SEE: "coefficient/current-temperature coefficient", 3.4.14.1


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

-42 - IEC TS 61836:2016 © IEC 2016

3.4.21

current-voltage characteristic

-V

output electric current of a PV device as a function of output voltage, at a particular
temperature and irradiance

Note 1 to entry: IEC/ISO rules stipulate that the symbol for voltage is "U", whereas the many industries engaging
with electricity use the symbol "V". In keeping with normal convention, the PV industry also uses "V" and thus the
symbol "I-V" to describe the current-voltage characteristic.

Note 2 to entry: Sometimes the industry uses "IV" as the symbol. The use of "I-V" is less ambiguous than "IV",
which also means "four" in roman numbering.

Note|3 to entry: Formula: I=f (V).

3.4.22

DC ripple factor
ratig of half the difference between the maximum and minimum value to thedmean value [of a
pulsjating direct electric current

Note|1 to entry: Low values of DC ripple factor approximately equal the ratio of the difference between the
maxifnum and minimum value to the sum of the maximum and the minimum value.

Note|2 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.23

deppndency on solar energy
Dp
in tHe case of a multi-source generating system, ratig_of system output electricity (Wgp) tq the
sum| of output electricity and any non-photovoltaic electricity (Wgp)

Note|1 to entry: Unit: dimensionless, usually expressed as a percentage (%) over a period of time such|as a
month or year.

3.4.24

depth of discharge
DOD
valule to express the state of discharge of an electrical storage device

Note|1 to entry: The ratio of the'discharge amount to the rated capacity is generally used.

Note|2 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.25
tive energy.efficiency
: "efficiengy’effective energy efficiency", 3.4.26.6

ratio of output quantity to input quantity

Note 1 to entry: The quantity specified by the term "efficiency" is normally the power, energy, or electric charge
produced by or delivered to a component.

Note 2 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.26.1
ampere-hour efficiency

TAh
ratio of the amount of electrical charge removed during discharge conditions to the amount of
electrical charge added during charge conditions in an electrical energy storage device

Note 1 to entry: It is calculated by:


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC TS 61836:2016 © IEC 2016 - 43 -

Man = 1g Tq 1 (g To)
where

Man IS ampere-hour efficiency;

Iy is discharge electric current (A);
T, is discharge time (h);

1, is charge electric current (A);

T, is charge time (h).

3.4.26.2

array efficiency
sunlfight to electricity conversion efficiency of the PV array

3.4.26.3

chafrging efficiency
generic term to express ampere-hour efficiency (or less commonly, watt-hour efficiency ip an
energy storage device

3.4.26.4

collpction efficiency

ratig of the number of electrons flowing out of a PV cell to the number of incident photons
shofnt-circuit condition

na

3.4.26.5

PV ¢onversion efficiency
ratigq of maximum PV output to the product of RV)'device area and incident irradignce
medgsured under specified test conditions, usually standard test conditions, STC

Note|1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.26.6
effective energy efficiency
energy efficiency during an identified-period

3.4.26.7

inverter efficiency
ratig of the useful inverter-output power to its input power, or output energy to its input
enefgy

3.4.26.8
medn array efficiency

TIAmEan o
aveflage R\Aafray efficiency

Note|1\teentry: Mean PV array efficiency is useful for comparison with the rated PV array efficiency.

Note 2 to entry: The difference between mean and rated efficiency represents diode, wiring, mismatch and other
losses during PV system operation.

3.4.26.9
overall system efficiency

Mot
efficiency of the whole system including all the electricity sources

Note 1 to entry: Overall system efficiency is derived from the electricity supplied to the loads based on the solar
irradiation and fuel supplies.

3.4.26.10

partial efficiency

ratio of output power to input power, or output energy to input energy, when a component is
operating below its rated output
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3.4.26.11

partial load efficiency

ratio of the effective inverter output power to its input power, or output energy to input energy,
at a specified load

3.4.26.12
power efficiency
ratio of active output power to active input power

3.4.26.13

rated-efficiency
pertpining to a PV device: efficiency of a device at specified operating conditions, uleaIIy
standard test conditions, STC

perthining to an inverter: efficiency of an inverter when it is operating at its rated\output

Note|1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.26.14
system efficiency

Nsp
ratiq of PV system output energy (Wgp) to the product of total irradiation (Opgp) and PV grray

ared (4p)
Note|1 to entry:

It is ¢alculated by:

nsp = Wep ! (Qnsp 4p)
wher|

114

Msp is system efficiency;

Wgp | is system output energy (J);
Onsp| is total irradiation (J~m_2);
Ap is array area (m2).

Note|2 to entry: Unit: dimensionless,susually expressed as a percentage (%) over a period of time such|as a
month or year.

3.4.26.15

effigiency tolerance
permissible tolerance” between the manufacturer's specified efficiency and the measuyred
effigiency

Note|1 to entry:_JUnit: dimensionless, usually expressed as a percentage (%).

3.4.2616

watt-hour efficiency
77W.h . . . g

ratio of the amount of electrical energy removed during discharge conditions to the amount of
electrical energy added during charge conditions in an electrical energy storage device

Note 1 to entry:

It is calculated by:

Twh = [d Td Vdav / (Ic Tc Vcav) = Tlan Vdav/ Vcav
where
Twn IS watt-hour efficiency;
Iy is discharge electric current (A);
Ty is discharge time (h);
Viay IS @average discharge voltage (V);


https://iecnorm.com/api/?name=1a2f03ec9922e803fef5900107966878

IEC TS 61836:2016 © IEC 2016 - 45—

1, is charge electric current (A);
T, is charge time (h);
V is average charge voltage (V).

cav

Note 2 to entry: In calculating watt-hour efficiency, the ratio of average voltage to the specified final discharge
voltage is often used, rather than voltages at any specified time.

3.4.26.17
weighted average conversion efficiency
method of estimating the effective energy efficiency

Notettoemtry—Weightetaverage CONVETSIO effiCiencty 1S catcutated as the summ of progucts of eaciT poweT|level
efficiency and related weighting coefficients depend on a regional irradiance duration curve. When a PV system is
a staphd-alone type with a storage sub-system, the weighting coefficients depend on the load duration curve,

3.4.7

eledtromagnetic interference
EMI
degradation of the performance of equipment, a transmission channel orca'system caused by
an glectromagnetic disturbance

[SOPYRCE: IEC 60050-161:1990, 161-01-06]

3.4.28
enefgy
ability of a physical system to do work

Note|1 to entry: Unit: J, though kWh is commonly used in thé.electrical industry.

3.4.28.1

photovoltaic energy
electric energy generated by a PV systemi.not including the electric energy supplied by npon-
phofovoltaic components

3.4.p9

equjvalent photovoltaic cell temperature
cell |junction temperature at-which the measured electrical output of a PV device would be
produced if the entire device_were operating uniformly at this junction temperature

Note|1 to entry: Unit: °C.

3.4.80

fill flactor
FF
ratig of maximum PV device output power to the product of open-circuit voltage and short-
circTit electric current

Note 1 to entry:

It is calculated by:

FF = Pmax / (Voc Isc)

Note 2 to entry: Fill factor is often used to indicate the electricity production quality of a device.

Note 3 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.31
final annual yield
SEE: "yield/final annual yield", 3.4.99.2
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3.4.32
final system yield
SEE: "yield/final system yield", 3.4.99.3

3.4.33

fixed voltage operation
control strategy whereby PV system operation is always a constant voltage near the maximum
power voltage of the PV array

Note

1 to entry: See also " maximum power/maximum power point tracking", 3.4.43.4.

3.4.34

inst
SEH

3.4.
inst
SEH

3.4.
inve

SER

3.4.

invgrter mismatch loss

SEE

3.4.

lled capacity
: "capacity/installed capacity”, 3.4.10.3

85
alled power
: "maximum power/maximum power under standard test conditions",-3:4.43.7

B6

rter efficiency

: "efficiencyl/inverter efficiency", 3.4.26.7
B7

: "mismatch loss/inverter mismatch loss", 3.4.46{1

38

lineprity

amgunt of deviation from a straight line function of a performance parameter such as short-

circ{it electric current or open circuit.woltage versus an environmental variable such

as
irradiance or temperature
Note|1 to entry: Usually, linearity is expressed as a normalised standard deviation of the line slope.
Note|2 to entry: PV cell, modulenand system performance evaluations frequently employ linear equations to
trans]ate performance from one set/of temperature and irradiance conditions to another. Linearity is evaluated| by a
procgss in which the best straight-line function is mathematically determined from a set of data points, and thep the
variafion of the data points fram this line used in calculations that determines the linearity.
3.4.89
load
electrical component that converts electrical energy into a form of useful energy and pnly
operates when voltage is applied
Note|1.te entry: See also IEC 60050-151:2001, 151-15-15.
3.4.39.1
load current
I
electric current supplied to a load by a PV system
Note 1 to entry: Unit: A.
3.4.39.2
load power
Py
electric power supplied to a load by a PV system
Note 1 to entry: Unit: W.
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3.4.39.3
load voltage

n

voltage supplied across the terminals of a load by a PV system

Note

1 to entry: Unit: V.

3.4.39.4

negative load
as seen from the utility, a type of load in which electric energy supplied by a generating
system flows into a utility distribution system

3.4.40

losges

electtric power or energy that does not result in the service that is intended

Note|1 to entry: See also IEC 60050-151:2001,151-15-26.

Note|2 to entry: Unit: W, J, though kWh is commonly used in the electrical industry.

3.4.40.1

array capture losses

Le

normalised losses of a given PV system due to the energy losses of its PV array
Note|1 to entry: PV array capture losses are found from the différence between the reference yield and th
array| yield. These losses arise from mis-match losses, conversiofilosses, array soiling, etc.
3.4.40.2

baldnce of system losses

Lgo
norn

3.4.

normalised losses

5

D
nalised losses of a given PV system due to the energy losses of its BOS components

11

e PV

durgtion that a PV device or(PV system would need to operate at its rated powefr to
comlpensate for the energy lossés of that PV device or PV system

Note|1 to entry: Normalisedtlosses are commonly calculated from a difference in given yields.

Note|2 to entry: Unit: ~J*%kW~" Usually expressed as kWh-kW~" over any convenient unit of time. Commonly it is
calclated over a day, which then gives a unit of h-d~".

3.4.42

maxXimum input voltage

maximum DC voltage range of a power conditioner at a specified operating condition, such as
the ppenTircuit voltage (Vo) of a PV array

Note 1 to entry: Unit: V.

3.4.43

maximum power

P

max>

may also be known as Pp,,,

power generated at the maximum power point

Note

1 to entry: Unit: W.

3.4.43.1
maximum power current

IPmax

elec

tric current at the conditions of maximum power
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1 to entry: Unit: A.

3.4.43.2
maximum power irradiance coefficient

X

ratio-change of the maximum power (P,,41 / Pax2) Of @ PV device as a function of the ratio-
change of the natural logarithm of irradiance, In(G, / G,)

Note

1 to entry: Unit: dimensionless.

3.4.43.3

ma

Note

3.4.

Hmum-powerpoint

rol strategy whereby PV array operation is always at or near the maximum power poin

1 to entry: See also "fixed voltage operation"”, 3.4.33.

3.5

maxXimum power temperature coefficient

4

chapge of the maximum power of a PV device per unit'change of temperature

Note

Note
measg

Note

3.4.
ma
ma

Note

3.4.
ma
ma

Note

3.4.

1 to entry: Both absolute and relative values are used,

2 to entry: The user is advised to be aware of-thé difference between the absolute and the relative u
ure, and to use the appropriate coefficient with*the proper equation.

3 to entry: Unit: W- K~ (absolute), K~' (relative).

13.6
imum power under standard operating conditions
imum power output of a-RV-device under standard operating conditions, SOC

1 to entry: See also " conditions/standard operating conditions", 3.4.16.4.

13.7
imum powefrunder standard test conditions
imum power output of a PV device under standard test conditions, STC

1 to entry: See also " conditions/standard test conditions"”, 3.4.16.5.

3.8

and

hit of

maximum power voltage

VPmax . .
voltage at the conditions of maximum power

Note

1 to entry: Unit: V.

3.4.43.9
maximum power voltage under standard operating conditions
voltage at the maximum power point of a PV device under standard operating conditions, SOC

Note

Note

1 to entry: See also " conditions/standard operating conditions", 3.4.16.4.

2 to entry: Unit: V.
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3.4.43.10
maximum power voltage under standard test conditions
voltage at the maximum power point of a PV device under standard test conditions, STC

Note

Note

1 to entry: See also " conditions/standard test conditions", 3.4.16.5.

2 to entry: Unit: V.

3.4.44
mean array efficiency
SEE: "efficiency/mean array efficiency", 3.4.26.8

3.4.
mis
SEH

3.4.

15
match error
. "spectral responsivity/spectral response mismatch error", 3.4.85.1

16 Mismatch loss

3.4.
inv

powgr loss produced when a power conditioner is operating at,a-different input voltag

16.1
rter mismatch loss

the

allel

P not

electric current from the voltage at the maximum power point or the electric current at
maximum power

Note|1 to entry: Unit: W or dimensionless and expressed as a percentage, %.

3.4.46.2

module mismatch loss

diffgrence between the total maximum power of PV devices connected in series or par
and|the sum of each device measured separately under the same conditions

Note|1 to entry: PV module mismatch loss arises because of differences in individual device |-V characteristi
Note|2 to entry: Unit: W or dimensionless and-expressed as a percentage, %.

3.4.47

module area

total or active area of a phatovoltaic module

Note|1 to entry:  Unit: m2,

3.4.471

total module area

areg of the front'surface of a photovoltaic module as defined by its outer edges

Note|1 tolentry: Total module area includes the total area of the photovoltaic cells plus the area of spac
covefedby the cells. The area of the front surface of the frame (if any) is included.

Note 2 to entry: Total module area is preferred for reporting module efficiency.

3.4.47.2

active module area
part of the total module area designed to receive solar radiation for the generation of

elec

Note

Note

tricity
1 to entry: Active module area equals the sum of the total cell area in the module.

2 to entry: Active module area is sometimes referred to as “module aperture area”.

3.4.48
module mismatch loss
SEE: "mismatch loss/module mismatch loss", 3.4.46.2
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3.4.49
module packing factor
ratio of the total PV cell area to the module area

Note

1 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.50
module surface temperature
mean temperature of the back surface of a PV module

Note

1 to entry: Unit: °C.

3.4.
mog

51
ule temperature

medgn value of the temperatures of cell junctions in a PV module

Note|1 to entry: Unit: °C.

3.4.52

no LIr)ad loss

input power of the power conditioner when its load is disconnected
Note|1 to entry: Unit: W.

3.4.53

nonjinal operating photovoltaic cell temperature

NOCQT

equilibrium mean PV cell junction temperature within“a module under reference condition

800

W-m~2 jrradiance, 20 °C ambient air temperature, 1 m-s=! wind speed, electrically o

circliit and open-rack mounted at normal incidehce, at solar noon

Note

3.4.
non
PV

1 to entry: Unit: °C.

64
inal system power
system’s DC power that s generated at standard operating conditions, SOC, w

conmected with a load determined by a prescribed PV array

Note
the o

Note

Note

3.4.
non
unif

1 to entry: When stating nominal system power conditions, nominal system output voltage is representd
utput voltage (V), and.nominal system output electric current is represented by the output current (A).

2 to entry: See also "conditions/standard operating conditions", 3.4.16.4.

3 to entry: {Unit: W.
b5
-uniformity

prmity of solar simulator irradiance on the PV module during a test

s of
ben-

hen

td by

Note

1 to entry: Non-uniformity is calculated from the difference in maximum irradiance minus the mini

mum

irradiance measured over the test area, divided by the sum of the maximum irradiance and the minimum irradiance.

Note

Note

2 to entry: The area scanned to find the minimum and maximum irradiance may be the solar simulator test
plane, or it may be the module footprint.

3 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.56
normalised losses
SEE: "losses/normalised losses", 3.4.40.3.
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3.4.57
open-circuit voltage <photovoltaic devices>

Voc
voltage at the output terminals of a PV device at a particular temperature and irradiance when
the output electric current of the PV device is zero

Note 1 to entry: Unit: V.

3.4.571
open-circuit voltage under standard test conditions

Voc sTC
opefi-circutt voltage as measured under standard test conditions, STC

Note|1 to entry: See also "conditions/standard test conditions", 3.4.16.5.

3.4.58
operating conditions
SEH: "conditions/operating conditions", 3.4.16.2

3.4.59
optional test conditions
SEH: "conditions/optional test conditions”, 3.4.16.3

3.4.60
ovefall system efficiency
SEH: "efficiency/overall system efficiency", 3.4.26.9

3.4.61
ovefrload capability
outgut power level beyond which permanent-damage occurs to a device

Note|1 to entry: Overload capability is the ratio;0f overload power to rated load power for a period of time.

Note|2 to entry: Unit: dimensionless, usually expressed as a percentage (%) and minutes.

3.4.62
parfiial efficiency
SEH: "efficiency/partial efficiency", 3.4.26.10

3.4.63
parfial load efficiency
SEH: "efficiencyipartial load efficiency”, 3.4.26.11

3.4.64

parfial state of charge

PSQC

SEE: "state of charge/partial state of charge", 3.4.89.1

3.4.65
peak power
see "rated/rated power", 3.4.70.6

3.4.66
peak sun hours
SEE: "rated/rated sun-hours", 3.4.70.9

3.4.67
performance ratio
PR

index that shows the effect of PV system losses on the rated PV array capacity
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Note 1 to entry: Typically, PV system losses are due to PV array temperature, incomplete utilisation of the
irradiation and PV system component inefficiencies or failures.

Note 2 to entry: The performance ratio is commonly calculated from the ratio of the final system yield over the
reference yield.

Note 3 to entry: Unit: dimensionless, usually expressed as a percentage, %.

3.4.68
photovoltaic energy
SEE: "energy/photovoltaic energy", 3.4.28.1

assigned quantity used for specification purposes indicating a specific characteristic of 4 PV
system or component established for a specified set of operating conditions

Note|1 to entry: See also IEC 60050-151:2001, 151-16-08.

3.4.70.1
rated capacity
SEH: "capacity/rated capacity", 3.4.10.4

3.4.Y0.2
rated condition
conditions under which a manufacturer states a.specific operating characteristic of a prodyct

3.4.Y0.3
rated current
Ir

electric current produced by a PV device at a rated voltage under specified opergting
conditions

Note|1 to entry: Unit: A.

3.4.Y0.4
rated efficiency
effigiency of a compenent at specified operating conditions

Note|1 to entry"\WUnit: dimensionless, usually expressed as a percentage, %.

3.4.Y0.5

components

3.4.70.6

rated power

Pr

electric power produced by a PV device or other PV system component under specified
operating conditions

Note 1 to entry: Unit: W.
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3.4.70.7

rated power at STC

Pstc

electric power delivered by a PV device at its maximum power point at standard
conditions, STC

Note 1 to entry: Unit: W.
Note 2 to entry: Rated power at STC is colloquially, but incorrectly referred to as "peak power".

Note 3 to entry: See also "conditions/standard test conditions", 3.4.16.5.

test

3.4.Y0.8
rated power at SOC
PSOC

electric power delivered by a PV device or system under standard operating conditions

Note|1 to entry: Unit: W.

3.4.Y0.9
rated sun-hours
amdunt of time that the solar irradiance is at reference levels

Note|1 to entry: Unit: h.
Note|2 to entry: Rated sun-hours is usually expressed on a daily basis.

Note|3 to entry: If G, =1 kW-m~2 then "rated sun-hours" ovemany period of time is numerically equal t
irradfation over the same period as expressed in kWh-m=2.

3.4.70.10

rated system power

pertpining to stand-alone PV systems: system power generated when connected to a r
load

pertpining to grid-connected PV systems: system power that can be generated u
standard operating conditions, SOC

Note|1 to entry: See also "conditions/standard operating conditions”, 3.4.16.4.

3.4.Y0.11
rated voltage
VR
voltage at which\a generator is designed to generate maximum electricity under spec
opefating conditions

Note|1 to entry: Unit: V.

3.4.71

b the

ated

nder

fied

reference spectral irradiance distribution

tabulation of spectral irradiance, spectral photon irradiance and cumulative integrated

irradiance versus wavelength

Note 1 to entry: See Table 1 of IEC 60904-3:2016.

3.4.72
reference yield
SEE: "yield/reference yield", 3.4.99.4

3.4.73
relative spectral response
SEE: "spectral responsivity/relative spectral response", 3.4.85.2
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