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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 comprising

all national electrotechnical committees (IEC National Committees). The object of IEC
interpatironatco-operatiomon—at-—testo © trg-standardization— teat-and

this ¢nd and in addition to other activities, IEC publishes International Standards,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (herea

is to promote

jelds. To
ications,
as “IEC

interested

nd non-
b closely
hined by

rnational
from all

National
t of IEC
for any

4) In order to promote international uniformity, ationak Committees uhdertake to apply IEC Puflications
transparently to the maximum extent possib ir natiohal and regional publications. Any diyergence
betwgen any IEC Publication and the corresponding national orxegional publication shall be clearly indficated in
the I3tter.

5) IEC provides no marking procedure to indicate approvalNand cannot be rendered responsible| for any
equipment declared to be in{confermity with.an IEC Rublication.

6) All ugers should ensure that the latespredition of this publication.

7) No lipbility shall attach to IEGC eri ire ployees, servants or agents including individual exgerts and
mempers of its teehnica itte i | Committees for any personal injury, property dgmage or
otherl damage o@ vhether” direct or indirect, or for costs (including legal f¢es) and
expepses arising “out h icati usenof, or reliance upon, this IEC Publication or any ofher IEC
Publications.

8) Attention i e. Normative_references cited in this publication. Use of the referenced publicpations is
indis )

9) Atten ibility> that some of the elements of this IEC Publication may be the spibject of
patent ri . eld’responsible for identifying any or all such patent rights.

The m echnical committees is to prepare International Standafds. In

exceptional cire ces, a technical committee may propose the publication of a technical

specifi¢ation whe

+ thelrequired support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

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

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

whether they can be transformed into International Standards.

IEC 61836, which is a technical specification, has been prepared IEC technical committee 82:

Solar photovoltaic energy systems.

This second edition cancels and replaces the first edition published in 1997. This edition

constitutes a technical revision.
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This edition included the following significant technical changes with respect to the previous

edition:

1) The number of terms has increased. Abbreviations have been included.

2) The terms in Edition 2 are organised into categories and families. Terms contained in
families are cross referenced with an alphabetical listing. A bibliography and an index were
added. The purpose of aggregating terms into families is to allow readers to easily see the
relationships between terms that speak of similar quantities and subjects but that have slight

variations.

Th t + £l + ot ] HE o EH H b P~ . faoll H A Py fa
€ lerortthistechiteat OPCUTTCATIUTT TS 0aSTUUTT TS TUTTOWTITTY GO CUTITCTTIS

Enquiry draft Report on voting

82/442/DTS 82/487/RVC <

Full information on the voting for the approval of this techni
the repjort on voting indicated in the above table.

This pUblication has been drafted in accordance with' the

The committee has decided that the ¢6n ‘ ' Il remain unchangg¢d until

the datp related to the specific publication.

+ transformed into an International stg
* recpnfirmed,
* withdrawn,

* replaced by a revisg

e ameénded. Q
A bilingual edition

—h

.ch" in
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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
included in this Technical Specification may be found elsewhere in other IEC documents.

NOTE 1[The terms "PV", "photovoltaic" and "solar photovoltaic" can be read and used interchangeably.an

I without

the need for stating each term to show that each are applicable and commonly us tovoltaic
industry.
NOTE 2| All terms beginning with "solar photovoltaic" and "PV" are listed unde i ovoltaic"
names.

NOTE 3|The terms are listed alphabetically in ten categories. Under
been grquped into families of related meaning in order for the reader

terms.

NOTE 4|This Glossary lists the precise usage of terms.
reader tp the location of definitions.
"photovdltaic array" or "array" when the reference to i
example| occurs under the family heading of " i

NOTE 5|The colloquial use of "solar" as the sole
array" mlay be commonly used in non-technicg
"photovdltaic array", and "array".

NOTE 6] Unless specifically noted
"component”, "system", and "product

"PV" eadh time, though now| and the

NOTE 7 [The numerig anti
that the iser may wish, s

NOTE 8['W," is not a
is "the rgdted power i

NOTE 9|The decum

may havg occur

For example, a

photovolta

e of'the termms have
ifferences between the

d to efficiently point the
ay also be referr¢d to as
he definition for this {erm, for

discouraged. For example, though "solar
e precise terms are "solar photovoltaig array",

"cell", "module", "array", "sub-array', "field",
ing”a photovoltaic device. As a result, each|of these

V. cell", "PV module", etc., without having to re-state [the term
it is useful.tovre-state

He terms can be expressed over any convenient un|t of time

For example for a 50 W module, the correct terpninology

ese terms originated are shown in square brackets [ ]. Some adaptations

NOTE 1 recognises the related IEC co-ordinating Technical Committees:

1 TWgy 77 Electromagnetic compatibility

21 Secondary cells and batteries 82 Solar photovoltaic energy systems

22 Power electronic systems and 88 Wind turbines
equipment

47 Semiconductor devices 105 Fuel cell technologies

64 Electrical installations and 106 Methods for the assessment of electric,
protection against electric shock magnetic and electromagnetic fields

associated with human exposure
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SOLAR PHOTOVOLTAIC ENERGY SYSTEMS -
TERMS, DEFINITIONS AND SYMBOLS

1 Scope and object

This Technical Specification deals with the terms 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 and symbols compiled from the
published TEC technical committee 82 standards, previously published echnical| report
IEC 61B36:1997.

The fogus of this Technical Specification is "what do the words r what

conditipns do the terms apply".

2 Ndrmative references

The following referenced documents are indispensable g . j ument.
For dafed references, only the edition cited applies. c edition
of the eferenced document (including

IEC 60P04-3:1989, Photovoltaic device restrial

photovpltaic (PV) solar devices with refi

3 Gl
sy

y

3.1

This su jc cells
and ph se 3.2.
Photoy|

3.1.1

solid-sf jat\i emi-stable condition with no long-range order in the stiuctural

3.1.2 amorphous silicon

see "silicon/amorphous”, 3.1.58a).

3.1.3 anti-reflective coating

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

3.1.4 back surface field effect

see "effect/back surface field effect", 3.1.25a)

3.1.5 band gap energy

(Unit: eV)
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amount of energy required to bring an electron from the state of valence electron to the state

of free

3.1.6

electron

barrier energy

(Unit: eV)

energy

given up by an electron in penetrating the PV cell barrier

NOTE The barrier energy is a measure of the electrostatic potential of the barrier.

3.1.7

bus lines

see "m

3.1.8

diode ¢
the PV
from th

ptallisation line/bus bar", 3.1.37a)

bypass diode (on a module level)

onnected across one or more PV cells in the forward e
module electric current to bypass cells to prevent ho
e reverse voltage biasing from the other cells in thaf

3.1.9 cell

see "photovoltaic/photovoltaic cell", 3.1.4

The following terms are used to describ 5 ‘ s and materials.
a) [CIS photovoltaic cell

b)

c)

d)

e)

PV cell fabricated
main constituent

ompound se

PV cell made emiconductor, which consists of different ch
lements, compounds), CdS/CdTe (lI-VI comp

p device using dye molecules with two electrodes 4
integrated e photovoltaic cell
multiple PV cells connected in series produced on a single substrate that appe

o allow
sulting

brial as

emical

bunds),

nd an

ars like

f)

g)

h)

a single cell

NOTE 1 Integrated type PV cells may include stacked or side-by-side configurations.
multijunction photovoltaic cell

see "cell/stacked photovoltaic cell", 3.1.9k)

organic photovoltaic cell

PV cell fabricated of organic materials being polymers and/or small molecules (thin film

type)
PN junction photovoltaic cell

PV cell using a PN junction
NOTE 2 See also "PN junction", 3.1.34f).
Schottky barrier photovoltaic cell
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PV cell using a Schottky junction formed at the metal-semiconductor interface
j) silicon photovoltaic cell

PV cell fabricated of silicon material as a main constituent
k) stacked photovoltaic cell

PV cell consisting of layers of different PV cells having different optical properties in
which incident light is absorbed by each cell layer

1) tandem photovoltaic cell
common name for a stack of two or more PV cells behind each other
m) thin film photovoltaic cell

PV cell made of thin layers of semiconductor material
NOTE 3 See also "silicon/polycrystalline silicon", 3.1.58e).

3.1.10| cell barrier

very th|n electric-potential barrier along the interface between
layer of a PV cell

and the|N-type

NOTE 1] A cell barrier is also known as the "depletion zone".

NOTE 2| An enlectric-potential barrier is a region of high electric h e of an
electrica|ly charged particle in a direction depending on the h

3.1.11 | cell junction

see "juhction/cell junction”, 3.1.34a)

3.1.12| CIS photovoltaic

see "cqll/CIS photovolta

3.1.13 | compo sen

see "cgll/compound &

3.1.14
(Unit:

ratio o
measu

NOTE $eetalso "conditions/standard test conditions”, 3.4.16e).

3.1.15 crystalline silicon

see "silicon/crystalline silicon", 3.1.58b).

3.1.16 current

For PV devices and related entries, see "photovoltaic/photovoltaic current", 3.1.43b)
NOTE There are many uses for the electrical term "current".

3.1.17 Czochralski process

see "ingot manufacturing process/Czochralski process", 3.1.32a)
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3.1.18 dark current

(Unit: A)
electric current remaining in a PV device when its incident irradiance is zero

3.1.19 device

see "photovoltaic/photovoltaic device", 3.1.43c)

3.1.20 diffusion layer

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

3.1.21| directional solidification

see "ingot manufacturing process/directional solidification", 3.1.

3.1.22| donor (in photovoltaic cells)

dopant| (such as phosphorus in the case of silicon ies an additional

electroh to an otherwise balanced material structure

3.1.23 | dopant (in photovoltaic cells

chemidal added in small amounts toha se aterial to modify its elgectrical
properfies

NOTE 1
(e.g., ph

material

NOTE 2
3.1.24

see "cé

3.1.25
see "ph

a)

ell are
collected effectively by the inner electric field that is formed by a heavily doped zone

near the rear electrode

b) light-confinement effect

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

3.1.26 electromagnetic casting

see "ingot manufacturing process/electromagnetic casting", 3.1.32c).

3.1.27 energy gap
(Unit:  eV)
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smallest energy difference between two neighbouring allowed bands separated by a forbidden

band

[IEV 111-14-37]

NOTE See also "band gap energy", 3.1.5).
3.1.28 float zone melting

see "ingot manufacturing process/float zone melting", 3.1.32d)

3.1.29 _grid lines

see "metallisation line/grid line", 3.1.37b)

3.1.30 | heterojunction

see "juhction/heterojunction”, 3.1.34b)

3.1.31| hot spot

intense ating electric
exceed cell or group
within ift

NOTE ells is faorced into reverse bias and must
power, a e _creates a small, localized shunt path
large po

3.1.32| ingot manufact

process by which an ingot is

a) [CzochralsKi
method of\grow

cooling conditi

b)

c) felectromagnetic casting

-size single crystal by slowly lifting, under
crystal from a counter-rotating molten silicon

current
bf cells

flissipate
where a

careful
bath

cut into

cooling

fers that

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 3 Electromagnetic casting produces a square-section silicon ingot that can be cut into wafers that

are square or rectangular.
d) float zone melting
method of growing and purifying high quality single crystal ingots

3.1.33 integrated type photovoltaic cell

see "cell/integrated type cell", 3.1.9¢e)
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3.1.34 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 barrier
impeding the movement of charge carriers from one region to the other

[IEV 521-02-72]

a) cell junction
junction between the P-type semiconductor and N-type semiconductor of a PV cell

NOTE 1 The PV cell junction lies within the cell barrier or depletion zone.

b) [peterojunction

PN junction in which the two regions differ in their doping con also in

their atomic compositions
c) [homojunction

PN junction in which the two regions differ in their da not in

their atomic compositions
d) [Schottky barrier

junction between a metal and a semiconduct i ion region, formed at

[IEV 521-02-71]

e) [PIN junction

semicqnd between a P-type semiconductor and
an N-type semiconductor, inten o_red ecombination of minority carriers
sed\in thin phous silicon PV cells.

f) [PN junction

3.1.35

see "effect/light-con

3.1.36

see "photovolta

3.1.37

metalli¢ conductor on the front or back of a PV cell intended to conduct the electric fcurrent
generated.\by the PV cell

NOTE 1 A metallisation line can be screen-printed, vapour-deposited or extruded (line-written).
The lines are of two types

a) 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 2 Interconnect wires are connected to the bus bars by soldering or welding.
b) grid line

metallisation line intended to collect electric current from the surface of the
semiconductor of the PV cell
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see "silicon/microcrystalline silicon", 3.1.58c).

3.1.39

module

see "photovoltaic/photovoltaic module”, 3.1.43f).

3.1.40

see "silicon/multicrystalline silicon", 3.1.58d).

3.1.41

see "c6

3.1.42

multicrystalline silicon

multijunction photovoltaic cell

organic photovoltaic cell

see "cqll, organic photovoltaic cell", 3.1.9g).

3.1.43

(Abbre
photov
photov

relating

The fdollowing terms

"photo

a)

b)

c)

d)

e)

f)

photovoltaic, photovoltaics

Viation: PV)
pltaic, adjective

pltaics, noun

oltaic" is@m
photovoltaic ce

NOTE.2 See alSo "dark current”, 3.1.18.

I ltaic devi

[I/multijunction photovoltaic cell", 3.1.9f).

component that exhibits the photovoltaic effect

NOTE 3 Examples of a photovoltaic device includes a photovoltaic cell, module or array.

photovoltaic effect

production of DC voltage by the absorption of photons

NOTE 4 Currently the photovoltaic effect is known to be produced by specifically designed
semiconductors. This results in the direct non-thermal conversion of radiant energy into electrical energy.

photovoltaic material

material that exhibits the photovoltaic effect

photovoltaic module

007(E)

escribing photovoltaic devices. The term
See also "photovoltaic”, 3.2.21 and 3.3.56].

tovoltaic

complete and environmentally protected assembly of interconnected photovoltaic cells
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NOTE 5 Photovoltaic modules can be assembled into photovoltaic panels and photovoltaic arrays. See "

photovoltaic/photovoltaic panel” (3.3.56e) and "photovoltaic/photovoltaic array" (3.3.56a).
3.1.44 PIN junction

see "junction/PIN junction", 3.1.34e).

3.1.45 PN junction

see "junction/PN junction", 3.1.34f)

3.1.46 PN junction photovoltaic cell

see "cqll/PN junction cell", 3.1.9h)

3.1.47 | polycrystalline silicon

see "silicon/polycrystalline silicon", 3.1.58e)

3.1.48 | power
(Unit: W)

time-ba

NOTE

3.1.49

3.1.50| reference photovo
speciallly calibr
levels fo compensateé fc

a)

b)

referencelcell

3.1.51 | .reference photovoltaic device

diance

etector

brimary

reference PV cell, package of multiple reference cells or a reference module

3.1.52 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

response, optical characteristics, dimensions, and electrical circuitry

3.1.53 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)
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3.1.54 Schottky barrier photovoltaic cell
see "cell/Schottky barrier photovoltaic cell", 3.1.9i).
3.1.55 Schottky junction
see "junction, Schottky barrier", 3.1.34d)
3.1.56 secondary reference photovoltaic cell
see "reference photovoltaic cell/secondary reference photovoltaic cell", 3.1.50b).
3.1.57 | semiconductor material
substance, the conductivity of which, due to charge carriers of both signs, (is~nor in the
range between that of conductors and insulating media, and in whig charge
carrierg can be changed by external means
[IEV 141-12-06] [IEV 521-02-01, modified]
NOTE 1| The term “semiconductor” generally applies where the charge carriers are electrons or holes.
NOTE 2 han the band gap energy.
See alsg "band gap energy", 3.1.5.
NOTE 3| Certain semiconductors, such as ‘sili i admium telluride and coppef indium
diselenig a z are well suited to the PV conversion
process.
3.1.58| silicon
(Symbaol: Si)
semi-metallic chemica ight of 14, an extensively used semiconductor
material, a com p 3 nmonly
used i PV cells
NOTE 1
NOTE 2
a)
d on a
b) ilicon
(Symbol: c-Si)
general category of silicon materials exhibiting a crystalline structure, i.e., showing
long range ordering of the silicon atoms
c) microcrystalline silicon
(Symbol: pc-Si)
hydrogenated silicon alloy deposited on a foreign substrate with a thickness of the

order of 1 um presenting grains < 1 um of crystalline structure
d) multicrystalline silicon
(Symbol: 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
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NOTE 3 The atoms of each crystallite are symmetrically arrayed, but the multitude of crystallites is
randomly jumbled.

NOTE 4 Often moulded as a cast ingot or pulled ribbon.
e) polycrystalline silicon
(Symbol: 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 5 Polycrystalline silicon is known as thin film pc-Si.
NOTE 6 Polycrystalline silicon is also a term used in the feedstock silicon fabrication process.

f) single crystalline silicon

Symbol: sc-Si)
silicon material characterized by an orderly and periodic arrapge s such
that it has only one crystal orientation: i.e., all of the atoms a rayed

g) [solar photovoltaic grade silicon
Abbreviation: SOG)

feedstock material with a high chemical purity
silicon ingots

stalline

3.1.59| silicon photovoltaic cell

see "cqll/silicon photovoltaic cell", 3.1.9j

3.1.60

see "si
3.1.61
pertain

NOTE
3.1.62
see "c6

3.1.63

see "cgllftandem photovoltaic cell", 3.1.9I).

3.1.64 transparent conducting oxide layer

(Abbreviation: TCO for Transparent Conducting Oxide)

transparent conducting oxide used as an electrode in thin-film PV cells deposited on
transparent glass (superstrate configuration)

NOTE See also "transparent electrode", 3.1.67.
3.1.65 textured surface

uneven structure formed on the front surface or back surface of a PV cell to increase the light
absorption by decreasing the surface reflection loss and utilizing light confinement effect


https://iecnorm.com/api/?name=e1b59208488103de944af5c0c2093304

3.1.66

- 16 — TS 61836 © IEC:2007(E)

thin film photovoltaic cell

see "cell/thin film photovoltaic cell", 3.1.9m).

3.1.67 transparent electrode

thin film electrode with high electrical conductivity and high optical transmissivity formed on a
PV cell

3.1.68 wafer

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

3.2 $olar photovoltaic systems components

This sybclause addresses vocabulary pertaining to the compon system
except|photovoltaic modules (see 3.1). Photovoltaic systems e 3.3).
3.2.1 array

see "photovoltaic/photovoltaic array”, 3.3.56a).

3.2.2 array cable

see "photovoltaic/photovoltaic array cab

3.2.3 array junction box

see "juhction box/array jun

3.2.4 automatic sta

functiop to start pf a PV
array

3.2.5

diode qonnec in series module(s), panel(s), sub-arrays and array(s) to block feverse
electrid i nodule(s), panel(s), sub-arrays and array(s)

3.2.6 bypass<diode (on a PV system level)

diode ¢onnected in parallel across one or more PV modules in the forward electric fcurrent
directionte—aHowthe-module—current-to-bypass—amedule toprevent-medule—overheating and

burning resulting from the reverse voltage biasing from the other modules in the PV array

NOTE A bypass diode at a PV system level is also known as a system bypass diode or a bypass device.

3.2.7

control

commutation (static inverters)

of a power conditioner’s AC output waveform

The terms of commutation for power conditioners are listed below.

a)

line commutation

type of external commutation where the commutating voltage is supplied from the

"line", which normally refers to a utility line
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b) line commutation type
power conditioner operated with line commutation
c) self-commutation

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

d) self-commutation type

power conditioner operated with self-commutation

3.2.8 current control type inverter

" 4 L 4 $ [ 4 2.9 4L o\
see Inpefrtefrreufrrentecontrorhvertet y & T IJA)

3.2.9 current stiff type inverter

see "inyerter/current stiff inverter", 3.2.15b).

3.2.10| DC conditioner

PV system component that changes the PV array outp hge

3.2.11| DC main cable

see "photovoltaic/photovoltaic DC mai

3.2.12| generator junction box

see "juhction box/generator.junction bo

3.2.13| high frequenc
see "in verter/higzﬁq
3.2.14 | input voltag

(Unit:

input D

3.2.15

electrid
alternafing currents

yphase

[IEV 151-13-46]

NOTE 1 An inverter is one of a number of components that is included in the term "power conditioner".
a) current control inverter

inverter with an output electric current having a specified sine waveform produced by
pulse-width modulated (PWM) control or other similar control system

b) current stiff inverter
inverter having an essentially smooth DC input electric current
c) grid-connected inverter

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

f)

g)

h)

i)

k)

n)

o)

3.2.16
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NOTE 2 A grid-connected inverter is also known variously as a grid-intertie or a grid-tied inverter
grid-dependent inverter

grid-connected inverter that operates only in grid-dependent mode
grid-interactive inverter

grid-connected inverter that is able to operate in both stand-alone and parallel modes

NOTE 3 A grid-interactive inverter initiates a grid-parallel mode of operation.

high frequency link inverter

inverter with a high frequency transformer for electrical isolation between the inverter's

input and output circuits

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

NOTE 4 A module inverter is usually attached to the rear of a module.
NOTE 5 See also "AC module”, 3.3.2.

hon-islanding inverter

hat”is out

[stand-alone inverter

ransmission sy

inverter that supplies a load not connected-to\the\ distribution o
an electrical utility Q

NOTE 6 A stand-alone inverter is alse

Istring inverter

inverter that is designed to operate with a sing string
NOTE 7 The AC output™of a string i ert onnected in parallel to the output of oth

nverters.

transformerless.i
inverter without'a
utility fr@

inverter with\a by fre v transformer for electrical isolation at the inverter

invertér used in\para ith the distribution or transmission system of an el
utility t loads and that may deliver electricity to that distribd

inverter with_an output voltage having a specified sine waveform produ
pulse-width modulated (PWM) control, etc.

of the

stem of

er string

output

ectrical
tion or

ced by

voltage stiit inverter

inverter having an essentially smooth DC input voltage

junction box

closed or protected enclosure in which circuits are electrically connected

a)

b)

array junction box
junction box where PV strings are connected
generator junction box

junction box where PV arrays are connected
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3.2.17 lead-acid battery

secondary battery with an aqueous electrolyte based on dilute sulphuric acid, a positive

electrode of lead dioxide and a negative electrode of lead

NOTE 1 "Secondary" refers to a rechargeable battery.
NOTE 2 Lead-acid batteries are commonly used in stand-alone PV systems.
a) lead-acid battery for PV systems
generic term for lead-acid batteries used in stand-alone PV systems

NOTE 3 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 4 A lead-acid battery in PV systems is commonly referred to as a “PV battery”.
b) |valve regulated lead-acid battery

sealed lead-acid battery in which oxygen gas generated
reactively absorbed into negative plates thereby suppressi
gas

NOTE 5 A valve regulated lead-acid battery is equipped wit
When pressure builds up in the electrochemical cells.

c) [vented lead-acid battery

lead-acid battery designed with a vent C is
charging

3.2.18| line commutation

see "cgmmutation/line commutation”,

3.2.19| line commutatio

see "cgmmutation/line

non-isl

3.2.20
see "in
3.2.21

The fg
"photo

a)
electrical cable connecting PV arrays to each other

b battery

during

e also

b) photovoitaic D€ main—cabte
cable connecting the generator junction box to the inverter

c) photovoltaic string cable
cable connecting PV modules to form a PV string

d) photovoltaic supply cable
cable connecting the inverter to a distribution circuit of the electrical installation

3.2.22 power conditioner

equipment used to convert electricity into a form suitable for subsequent use

NOTE 1 "Power conditioner" is commonly used to mean a piece of equipment comprising an inverter combined

with other electrical regulation sub-systems.
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NOTE 2 See also "sub-system/power conditioning sub-system" (3.3.75c), and "inverter" (3.2.15).

3.2.23 pulse width modulation control

(Abbreviation for Pulse Width Modulation: PWM)

pulse control in which the pulse width or frequency or both are modulated within each

fundamental period to produce a certain output waveform [IEC 551-16-30]

3.2.24 self-commutation

see "commutation/self-commutation”, 3.2.7c).

3.2.25| self-commutation type

see "cqmmutation/self-commutation type", 3.2.7d).

3.2.26 | soft-start

functiop intended to prevent a voltage dip on the load or the eleetricp
be cauged by the AC output electric current of a startingo

3.2.27 | solar photovoltaic

see "photovoltaic", 3.1.43.

NOTE All terms beginning with "solar photovoltai
3.2.21, 4nd 3.3.56).

3.2.28 | stand-alone inve
see "injerter/stand-alo

string

see "photovoltaic/phQ

3.2.29

3.2.30

see "inje

3.2.31

see "photo\voltaic/phetovoltaic supply cable", 3.2.21d).

ich may

r their respective "photovoltaic" nameg (3.1.43,

3.2.32 support structure

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

3.2.33 transformerless type inverter

see "inverter/transformerless inverter", 3.2.15k).

3.2.34 utility frequency link type inverter

see "inverter/utility frequency link inverter", 3.2.15I).
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3.2.35

see "in

3.2.36

switch

3.2.37

see "le

3.2.38

see "le

3.2.39

see "in

3.2.40

see "in

3.3 $olar photovoltaic systems

This sybclause addresses photovoltaic

(see 3.
3.3.1
see "in
3.3.2

PV mo

3.3.3

see "infé

3.3.4

utility interactive inverter

verter/utility interactive inverter”, 3.2.15m).

utility interface disconnect switch

at the interface between the PV system and the utility grid

valve regulated lead-acid battery

ad-acid battery/valve regulated lead-acid battery", 3.2.17b).

vented lead-acid battery

hd-acid battery/vented lead-acid battery", 3.2.17c).

&

ole and not as individual comp

voltage control type inverter

voltage stiff type inverter

verter/voltage control inverter", 3.2.15n).
verter/voltage stiff inverter”, 3.2.150).

1 and 3.2).

AC/AC interface

338

see "photovoltaic system/grid backed-up photovoltaic system/AC side switchover", 3.3.¢

3.3.5

onents

b2¢e).

array field

see "photovoltaic/photovoltaic array field", 3.3.56b).

3.3.6

assembly

see "photovoltaic/photovoltaic assembly”, 3.3.56¢).

3.3.7

backfeed operation

see "operation/backfeed operation”, 3.3.52b).
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3.3.8 balance of system

(Abbreviation: 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 centralized photovoltaic system

see "photovoltaic system/centralized photovoltaic system", 3.3.62a).

3.3.10 —collective electrification system
(Abbreyiation: CES)

small dlectric generating system and minigrid that supplies electric ultiple 6o mption
points from a single or multiple energy resource(s)

3.3.11| DC/DC interface

see "interface/DC/DC interface", 3.3.33d).
3.3.12| DC interface
see "inferface/DC interface", 3.3.33c).

3.3.13| DC side

see "interface/DC side of

3.3.14
see "phi 62e).
3.3.15
see "pq
3.3.16

see "photovolidgic system/dispersed photovoltaic system/ dispersed-array system", 3.3.62b).

3.3.17 | dispersed photovoltaic system

see "photovoltaic system/dispersed photovoltaic system", 3.3.62b).

3.3.18 distributed generation PV system

see "photovoltaic system/distributed generation PV system", 3.3.62c).
See also "distributed generation system”, 3.3.19.

3.3.19 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
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3.3.20 distributed generator

(Abbreviation: DG)

electrical generating equipment connected directly to a distributed generation system

NOTE A distributed generator is sometimes called a non-utility generator, abbreviated as a "NUG".

3.3.21 distribution system

electrical facility and its components including poles, transformers, disconnects, relays,
isolators and wires that are owned by an electrical utility for the purpose of distributing

electrigat CETygy fromsubstationstocustomer s

NOTE In some parts of the world, the distribution system operates at a nominal voltage of 3

3.3.22 | domestic photovoltaic system

see "photovoltaic system/domestic photovoltaic system", 3.3.6

3.3.23 | electrical utility

organization responsible for the installation, operatign,
some gortions of major electric generation, trans i

NOTE fElectrical utility” is preferred over “electric utili

3.3.24 | electrify
1) fto supply electricit ) sociated generation,

2) o impose a volta an electrical circuit or device

INOTE "Electrifica
3.3.25| genera
apparafus that co
NOTE 1
NOTE 2

3.3.26

0

delive

colloguial term meaninhg “engine-generator set” consisting of a fuel-driven engine cou

an eleqtric’generator

bf all or

ry and

pled to

3.3.27 grid

common reference to an electricity distribution and/or transmission system

NOTE 1 "Electric power network" refers to a grid.

a) microgrid

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

electricity

NOTE 2 A typical microgrid has a total load of less than 100 kVA and is supplied by micropower systems

or micropower stations.

NOTE 3 A microgrid usually serves villages and is supplied by fossil-fuel generators and/or renewable

energy generators.
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utility grid
grid for which an electrical utility is responsible

grid backed-up photovoltaic system

see "photovoltaic system/grid backed-up photovoltaic system", 3.3.62e).

3.3.29

grid-connected operation

see "operation/grid-connected operation", 3.3.52c).

3.3.30 _grid-connected photovoltaic system
see "photovoltaic system/grid-connected photovoltaic system", 3.3.62f),
3.3.31| hybrid photovoltaic system
see "photovoltaic system/hybrid photovoltaic system", 3.3.629):
3.3.32| individual electrification system
(Abbreyiation: IES)
small ¢lectric power station that suppli gciricjt S h as a
househ
NOTE B.3.68).
3.3.33| interface
commdn physical and of the
same gystem
a) |AC/AC i :
auxiliary
boint of
connections between the PV array field and the input of the power condjtioning
subsystem

d)

f)

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

NOTE 2 A DC/DC interface may include DC switchgear, filters and connection of an auxiliary DC
electricity supply.

DC side of the interface

DC part of a grid-connected installation, from the PV modules to the DC terminals of
the inverter

utility interface

interface between the power conditioning sub-system, the local AC load, and the utility
grid

NOTE 3 A utility interface may include AC/AC voltage conversion and utility interactive protective
functions.


https://iecnorm.com/api/?name=e1b59208488103de944af5c0c2093304

TS 61836 © IEC:2007(E) - 25—

3.3.34 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 The generated electric power and the load in an island may be any combination of customer-owned and

utility-owned.

a) 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 2 An intentional island includes an agreement between the controlling utility and the operators of

ustomer-owned generation
=)

b) unintentional island

island in which the generation of electricity within the island t is (supposed
down continues to operate

c) frun-on
amount of time that an unintentional island exists

3.3.35| islanding operation

see "operation/islanding operation"”, 3.3
3.3.36 | isolated operation

see "of

3.3.37

see "phi aic system", 3.3.62h).

3.3.38

see "si

3.3.39

see "pq

3.3.40 | .master control and monitoring sub-system

to shut

igtribution

see "sub-system/monitor and control sub-system", 3.3.75a).

3.3.41 merchant power system

see "power system/merchant power system”, 3.3.64c).

3.3.42 micropower system

see "power system/micropower system", 3.3.64d).

3.3.43 mode

state in which a PV system or an inverter is operating
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NOTE For definitions of various modes of operation, see "operation”, 3.3.52.

3.3.44 monitor and control sub-system

see "sub-system/monitor and control sub-system", 3.3.75a).

3.3.45 multi-dispersed photovoltaic system

see "photovoltaic system/dispersed photovoltaic system/multi-dispersed photovoltaic system",
3.3.62b).

3.3.46 multi-source photovoltaic system

see "ph
3.3.47
see "pq
3.3.48
see "ph
3.3.49
see "of
3.3.50
see "ph
3.3.51

see "of

3.3.52

combin

[IEV 15

NOTE 1

otovoltaic system/multi-source photovoltaic system", 3.3.62i).

non-dispatchable power system

wer system/non-dispatchable", 3.3.64e)

non-domestic photovoltaic system

otovoltaic system/non-domestic photovoltaic s

off-grid operation

on-grid

eration/ §

a)

:

utonomous-operation

[s0 known as stand-alone operation (3.3 52i)

ies.

b) backfeed operation

c)

mode of operation when electric power flows from a generating system into a utility

grid
NOTE 2

Backfeed operation arises when the generating system generates more electricity than is used

by local electrical loads.

grid-connected operation

mode of operation in which a PV system is electrifying loads in parallel with a utility

grid
NOTE 3
system.

In a grid-connected operation, site loads will be electrified by either or both the utility or the PV

NOTE 4 Electricity will be able to flow into the utility if the utility permits backfeed operation.

d) grid-dependent operation
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mode of operation in which a grid-connected inverter depends on the utility grid to
initiate and continue the inverter's operation

e) islanding operation
mode of operation for operating an island

NOTE 5 Islanding operation includes maintaining frequency, voltage, power reserve, and instantaneous
active and reactive power requirements.

f) isolated operation

stable and temporary operation of a discrete part of a grid
NOTE 6 See also IEV 603-04-33.

g) off-grid operation

Iso known as stand-alone operation (3.3.52i)
h) |parallel operation

mode of operation when a grid-connected generator is supp
r site loads at the same time as a utility grid

OTE 7 Parallel operation is also known as grid-parallel operation.
i) [stand-alone operation

mode of operation in which loads are electrifi€
parallel with a utility grid

ystem and not in

3.3.53| panel

see "photovoltaic/photovoltaic panel”,

3.3.54

3.3.55| parallel opera

see "of eration/p

3.3.56

The following tern k e also
"photoyoltaic*, 3.1.4 ?

a) p

pangls or sUb-arrays and its support structure

INOTE 1 A PV array does not include its foundation, tracking apparatus, thermal control, and other such
UIIIPUIIUIItb.

b) photovoltaic array field

aggregate of all PV arrays within a given PV system focusing on the mechanical
arrangement of the PV technology

c) 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

NOTE 2 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.

d) photovoltaic generator
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e)

f)

g)
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generator that uses the photovoltaic effect to convert sunlight into electricity
NOTE 3 The PV generator is the PV array in a PV system.

NOTE 4 A PV generator does not include energy storage devices or power conditioners.

photovoltaic panel

PV modules mechanically integrated, pre-assembled and electrically interconnected

photovoltaic string
circuit of series-connected PV modules
photovoltaic sub-array

portion of a PV array that can be considered as a unit

3.3.57

parts o

NOTE
balance

3.3.58

constrd

3.3.59

anothe
3.3.60
anothe

NOTE
3.3.61

(Abbre
photov

3.3.62

assem

NOTE 1

photovoltaic components

f a PV system

PV components could include, for example, modules, inverters, i orage, devices,” a
pf system components.

photovoltaic installation

cted components of a PV system

photovoltaic energy system

- term for a PV power system, 3.8

photovoltaic plant

[ term for a PV sysiem

\ PV plant is also k

photo

Viation: PVP

Such plants are normally grid-connected and larg

Dltaic s

ply of con ents that produce and supply electricity by the conversion of solar

The, PV component list and PV system configuration varies according to the application, and c

include

hevfollowing sub-systems: power conditioning, storage, system monitoring and control and u

hd other

o

energy

uld also

ility grid

interface

The fol

a)

b)

lowing terms describe common system configurations.

centralized photovoltaic system
grid-connected PV system that generates bulk electricity
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
Dispersed photovoltaic systems can be classified as follows:

— dispersed-array photovoltaic system
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c)

d)

e)

f)

g)

h)

i)

k)

PV system that connects multiple dispersed PV arrays in parallel to feed centrally
located inverters

— multi-dispersed photovoltaic system

PV system that operates multiple, parallel, dispersed PV systems through
distribution lines with a common control system

distributed generation PV system

PV system that is also a distributed generation system
domestic photovoltaic system

PV system that electrifies household loads

LOT

Lo W < I " 1 N 4 n_Q 9 0Q
N 2 ot arSo— Sorarnome—SyStem, oo oUT

grid backed-up photovoltaic system

PV system that switches over to a utility electricity source when_the\PWoutput|is less

than load requirements

Grid backed-up photovoltaic systems can be classified a
—~ AC side switchover

PV system in which the utility grid is connecte
—~ DC side switchover

PV system in which the utility grid is ce ed ctifier into the OC side
of the system

grid-connected photovoltaic

PV syste
INOTE 4 Also

or a purpose that is not a domestic purpose (e.g., providing elgctricity
for astel unication relay, water pumping, remote communication, safgty and
protection devices, etc.)

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

NOTE 6 Also known as a "stand-alone photovoltaic system".
off-grid domestic photovoltaic system
stand-alone PV system installed so as to electrify households

NOTE 7 Also referred to as a solar home system.
off-grid non-domestic photovoltaic system

stand-alone PV system used for a variety of applications such as water pumping,
remote communications, telecommunication relays, safety and protection devices, etc.

stand-alone photovoltaic system

PV system that functions only in a stand-alone mode of operation
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NOTE 8 See "operation/stand-alone operation”, 3.3.52i).
o) utility interactive photovoltaic system

grid-connected PV system that is able to function in an isolated mode or in a parallel

mode of operation
p) off-grid village photovoltaic system
stand-alone PV system electrifying a village

3.3.63 power conditioning sub-system

see "sub-system/power conditioning sub-system", 3.3.75c).

3.3.64 | power system

installation to generate electricity, including civil engineering wo
equipment and all the necessary ancillary equipment

[IEV 601-03-01, modified]

NOTE 1| A power system is also known as a power station or an electric'g

a) [dispatchable power system

b) [load offset power system

grid-connected generating syst
distribution system th

c) |[merchant power systen

electrical distrib
d) jmicropo
generating s
loads, a

3.3.65| remote site

on

version

pquired

ectrical

for the

to site

U7

see "sitefremote site*,3-376707).

3.3.66 safety disconnect control and monitoring sub-system

see "sub-system/safety disconnect control and monitoring sub-system", 3.3.75d).

3.3.67 site
geographical location of a system

a) isolated site
location not connected to the utility grid

b) remote site
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location far from developed infrastructures, specifically the utility grid
3.3.68 solar home system

(Abbreviation: SHS)

stand-alone PV system installed in a household

NOTE See also " photovoltaic system/domestic photovoltaic system" (3.3.62d) and "individual electrification

system" (3.3.32).

3.3.69 solar photovoltaic

ic" nameé

NOTE J\II terms beginning with "solar photovoltaic" are listed under their respective "photovol
3.2.21, gnd 3.3.56).

3.3.70| stand-alone operation

see "operation/stand-alone operation”, 3.3.52i).

3.3.71| stand-alone photovoltaic system

see "photovoltaic system/stand-alone photovoltaic sys

3.3.72| storage sub-system

see "syb-system/storage sub-system",

3.3.73| string

see "photovoltaic/ photovo

3.3.74| sub-array

otovoltaito 3.3.569).

assembly of

see "ph

3.3.75

The folla

a) |monito
Abbreviation.”MCM)

l0gi€ and control component(s) that supervise(s) the overall operation of the syg

controlling the interaction between all sub-systems
b) photovoltaic generator sub-system
components that convert light energy into electricity using the PV effect

c) power conditioning sub-system

(3.1.43,

tem by

component(s) that convert(s) electricity from one form into another form that is suitable

for the intended application

NOTE 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.

d) 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
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e) storage sub-system
component(s) that store(s) energy

3.3.76 system

see "photovoltaic system", 3.3.62)

3.3.77 utility grid
see "grid/utility grid", 3.3.27b)

3.3.78 _utility interactive photovoltaic system

see "photovoltaic system/utility interactive photovoltaic system", 3.3.62

3.3.79 | utility interface

see "interface/utility interface", 3.3.33f)

3.4 $olar photovoltaic system and component perfor

This suibclause describes performance parameters
system|s and the system themselves.

3.4.1 acceptance test conditions

see "cq

3.4.2

see "ef

3.4.3

see "cé

3.4.4

see "ce

3.4.5

see "lopses/array capture losses", 3.4.40a)

ponents of

3.4.6 array efficiency

see "efficiency/array efficiency", 3.4.26b)

3.4.7 array yield

see "yield/array yield", 3.4.96a)

3.4.8 assumed non-sunshine period

he 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
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3.4.9 BOS losses

see "losses/balance of system losses", 3.4.40b)

3.4.10 capacity
a) array capacity
(Unit: W)
rated power generation of a PV array
b) capacity factor

(Symbol: Lgp) (Unit: dimensionless, usually expressed as a percentage (%) over a
period of time such as a month or year)

ratio of the output energy of system (Wgp) to the product of rat V_array.eutput (Py)
and operating time

c) linstalled capacity

see "rated capacity", 3.4.10d).
d) [rated capacity

Unit: Ah, or Wh)

e) [residual capacity
Unit: Ah, or Wh)

quantity of charge
partial discharg

3.4.11| cell are@
(Unit: n

total or

wing a

a)

NOTE-2~Total ce)l area is preferred for reporting cell efficiency.

b) lactiye cell area

part of the total cell area designed fo receive solar radiation for the generation of
electricity

NOTE 3 Active cell area equals the total cell area minus the area contribution of the metallisation lines.

NOTE 4 Active cell area is sometimes referred to as “cell aperture area”.
3.4.12 cell junction temperature

(Symbol: Tj) (Unit: °C)

temperature measured by a thermal sensor in contact with the PV cell or derived from V.
measurement or thermal balance calculations
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3.4.13 charging efficiency
see "efficiency/charging efficiency", 3.4.26¢).
3.4.14 coefficient
a) current-temperature coefficient
(Symbol: @) (Unit: A-K-1 (absolute), K-1 (relative))
change of the short-circuit electric current of a PV device per unit change of
temperature
NOTE 1 Both absolute and relative values are used.
e unit of
measure, and to use the appropriate coefflment with the proper equation.
NOTE 3 If the current-temperature coefficient has the unit of A-K™!, the ¥alue o ent is a
function of the series-parallel circuit arrangement. For example, a 36-ce different
coefficients if all 36 cells are connected in series versus a circuit rings of
12 series-connected cells in each.
NOTE 4 The short-circuit current varies with irradiance and to a less
b) |voltage-irradiance coefficient
Symbol: 9) (Unit: dimensionless)
of the
c)
junction
temperature
NOTE 5 The user is ¢a 3 iye unit of
measure, and to us j i e’ proper equation.
NOTE 6 If the valtage ici has the unit of V-K™', the value of the coefficlent is a
function of t ircui ent. For example, a 36-cell PV module will have |different
coefficient i series versus a circuit with three parallel sfrings of
12 series-co
3.4.15| collectiq
see "effici
3.4.16
conditi a PV device is evaluated
NOTE The conditions under which a PV device is evaluated typically specify irradiance, ambient temperature,
spectral distribution and/or air mass.
a) acceptance test conditions
(Abbreviation: ATC)
reference values of ambient temperature, in-plane irradiance and spectral distribution
specified for the power rating of a PV device
b) operating conditions
conditions under which a PV device is operating
c) optional test conditions

d)

test irradiance as measured with a reference PV device of 1 000 W-m—2 and PV cell

junction temperature at any conveniently measured ambient conditions
standard operating conditions
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e)

f)

3.4.17

see "efficiency/PV conversion efficiency", 3.4.26e).

3.4.18

(Unit:

ratio off the output to the input fundamental powe

3.4.19

(Symbgl: J) (Unit: A-cm—2)

(Abbreviation: SOC)

operating values of in-plane irradiance (1 000 W-m=2), PV device junction temperature
equals the nominal operating PV cell junction temperature (NOCT), and air mass (AM

=1,5)
standard test conditions
(Abbreviation: STC)

reference values of in-plane irradiance (G .= 1000 W-m=2), PV cell junction
temperature (25°C), and air mass (AM = 1,5) to be used during the testing of any PV

device
test conditions

conditions under which a device is tested

conversion efficiency

conversion factor

dimensionless, usually expressed as a percentage, %

current density (photovoltaic

electriq current output of &

area)

3.4.20

currenti; c
see "cqefficient/c

3.4.21

(Symbaol:

output
temper

NOTE 1
electricit]
symbol "

NOTE 2

3.4.22
(Unit:

IEC/ISO rules stipulate that the symbol for voltage is "U", whereas the many industries enga
y use the symbol "V". In keeping with normal convention, the PV industry also uses "V" and

I-V" to describe the current-voltage characteristic.

active

ing with
thus the

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.

DC ripple factor

dimensionless, usually expressed as a percentage, %)

ratio of half the difference between the maximum and minimum value to the mean value of a
pulsating direct electric current

NOTE Low values of DC ripple factor approximately equal the ratio of the difference between the maximum and
minimum value to the sum of the maximum and the minimum value.
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dependency on solar energy

(Symbol: Dp) (Unit: dimensionless, usually expressed as a percentage (%) over a period of
time such as a month or year)

in the case of a multi-source generating system, ratio of system output electricity (Wsp) to the
sum of output electricity and any non-photovoltaic electricity (Wgp)

3.4.24
(Abbre
value t

NOTE

3.4.25

see "efficiency/effective energy efficiency", 3.4.26f).

3.4.26

(Symbgl: 7 is commonly used.) (Unit: dimensio

ratio off output quantity to input quanti

NOTE 1
by or de

a)

b)

c)

d)

e)

depth of discharge

viation: DOD) (Unit: dimensionless, usually expressed as a percentage, %)

D express the state of discharge of an electrical storage device

[he ratio of the discharge amount to the rated capacity is generally used.

effective energy efficiency

efficiency

d as a percents

The quantity specified by the term "ef
ivered to a component.

e power, energy, or electric charge

lampere-hour effici
Symb0|: 77Ah)

ratio of the am
amount of elect
storage de

It is calcul

/.“(is charge electric current (A);

ge, %)

roduced

to the
energy

T. is charge time (h).

array efficiency

sunlight to electricity conversion efficiency of the PV array
charging efficiency

generic term to express ampere-hour efficiency (or less commonly, watt-hour effi

in an energy storage device
collection efficiency

iciency

ratio of the number of electrons flowing out of a PV cell to the number of incident

photons in a short-circuit condition
PV conversion efficiency
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ratio of maximum PV output to the product of PV device area and incident irradiance
measured under specified test conditions, usually standard test conditions, STC

NOTE 2 See also "conditions/standard test conditions", 3.4.16e).
f) effective energy efficiency

energy efficiency during an identified period
g) inverter efficiency

ratio of the useful inverter output power to its input power, or output energy to its input
energy

h) mean array efficiency

nd other
osses during PV system operation.
verall system efficiency
SymbOI: 77tot)
he solar
rradiation and fuel supplies.
partial efficiency
vhen a

ditions,

5 rated

(Unit: dimensionless, usually expressed as a percentage (%) |over a
period of time such as a month or year)

ratio of PV system output energy (Wsp) to the product of total irradiation (Qasp) and PV
array area (4p)

It is calculated by:
nsp = Wsp | (Qasp 4p)
where
nspis system efficiency;
Wsp is system output energy (J);
Onasp is total irradiation (J-m=2);
Ap is array area (m?2).
o) efficiency tolerance
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(Unit: dimensionless, usually expressed as a percentage, %)

permissible tolerance between the manufacturer's specified efficiency and the
measured efficiency

p) watt-hour efficiency
(Symbol: 7wn)
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
It is calculated by:
D=L Lo Vgt Lo Lo Vo) = Bain VmptVom
where
wh is watt-hour efficiency;
/4 is discharge electric current (A);
Ty is discharge time (h);
Vdav is average discharge voltage (V);
IS is charge electric current (A);
T. is charge time (h);
Veav is average charge voltage (V).
NOTE 7 In calculating watt-hour efficien ischarge
voltage is often used, rather than voltag
q) weighted average conversion e
ver level
en a PV
the load
3.4.27
(Abbre
degrad sed by
an eleg
[IEV 14
3.4.28
(Unit: U—though kMM h-is commonhyused-inthe-electrical-industry)

ability of a physical system to do work

[IEV 111-13-29, modified]

a)

3.4.29

photovoltaic energy

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

equivalent photovoltaic cell temperature

(Abbreviation: ECT) (Unit: °C)
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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

3.4.30 fill factor

(Abbreviation: FF) (Unit: dimensionless, usually expressed as a percentage, %)

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

It is calculated by:

FF = Pmax ! (Voc Isc)

NOTE Fill factor is often used to indicate the electricity production quality of a deyi
3.4.31| final annual yield

see "yield/final annual yield", 3.4.96b)

3.4.32| final system yield

see "yield/final system yield", 3.4.96¢)

3.4.33| fixed voltage operation

control
power

a constant voltage near the m3aximum

NOTE irg", 3.4.42d).

3.4.34

see "cs

3.4.35

see " n power under standard test conditions", 3.4.429)

3.4.36

see "effici

3.4.37 | n\inverter mismatch loss

see "mismatch loss/inverter mismatch loss", 3.4.45a)

3.4.38 linearity

amount of deviation from a straight line function of a performance parameter such as short-
circuit electric current or open circuit voltage versus an environmental variable such as
irradiance or temperature

NOTE 1 Usually, linearity is expressed as a normalised standard deviation of the line slope.

NOTE 2 PV cell, module and system performance evaluations frequently employ linear equations to translate
performance from one set of temperature and irradiance conditions to another. Linearity is evaluated by a process
in which the best straight-line function is mathematically determined from a set of data points, and then the
variation of the data points from this line used in calculations that determines the linearity.


https://iecnorm.com/api/?name=e1b59208488103de944af5c0c2093304

3.4.39

-40 - TS 61836 © IEC:2007(E)

load

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

NOTE See also IEV 151-15-15.

a)

b)

c)

d)

3.4.40
(Unit:

electrid power or energy that does not resu

NOTE 1
a)

b)

c)

3.4.41

(Unit:

load current

(Symbol: 7,) (Unit: A)

electric current supplied to a load by a PV system
load power

SymbolT PL) (ONit W)
electric power supplied to a load by a PV system
load voltage

Symbol: V) (Unit: V)

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

hegative load
gy supplied

stry)

S6 g that is intended

y

Symbol:
normalise % i stem due to the energy losses of its PV arrayj

See also IEV 151-15-2
larray capture losses

balan

normalised losses

Unit: J-kW-1 Usually expressed as kWh-kW-1 over any convenient unit o

| by a

i the PV

BOS

"2

f time.

[T ! [ | ! [ Ry : R ) (P R
UTTTorry 10 s LaituldiTl UVEeT a Udy, WITICIT UTTTTT yives a Uttt UT 11U )

duration that a PV device or PV system would need to operate at its rated power to

compensate for the energy losses of that PV device or PV system

NOTE 3 Normalised losses are commonly calculated from a difference in given yields.
maximum input voltage

V)

maximum DC voltage range of a power conditioner at a specified operating condition, such as
the open circuit voltage (Voc) of a PV array
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3.4.42 maximum power

(Symbol: Pnax, may also be known as Prpp) (Unit: W)

power generated at the maximum power point

a)

b)

c)

d)

e)

f)

g)

h)

i)

maximum power current

(Symbol: Ipmax) (Unit: A)

electric current at the conditions of maximum power
maximum power irradiance coefficient

Svmbol s (llnit- Adimmaoncionlacc)
oy oo ot eoSoTesSsy

ratio-change of the maximum power (Pnyax1 / Pmaxz2) Of @ PV devi ction

ratio-change of the natural logarithm of irradiance, In(G4 / G,)
maximum power point
Abbreviation: MPP)

point on a PV device's current-voltage characteri
current and voltage yields the maximum electrica
conditions

a)
-

maximum power point tracking
(Abbreviation: MPPT)

point
INOTE 1

e

CJ

NOTE-5_"See.also’ conditions/standard test conditions", 3.4.16e).
maximum power voltage
(Symbol: Venax) (Unit: V)

voltage at the conditions of maximum power

maximum power voltage under standard operating conditions
(Unit: V)

of the

lectric

cified oplerating

power

unit of

voltage at the maximum power point of a PV device under standard operating

conditions, SOC
NOTE 6 See also " conditions/standard operating conditions", 3.4.16d).

maximum power voltage under standard test conditions
(Unit: V)

voltage at the maximum power point of a PV device under standard test cond
STC

itions,
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NOTE 7 See also " conditions/standard test conditions", 3.4.16e).

mean array efficiency

see "efficiency/mean array efficiency", 3.4.26h).

3.4.44

mismatch error

see "spectral responsivity/spectral response mismatch error", 3.4.82a).

3.4.45
a)

mismatch loss
inverter mismatch loss

b)

3.4.46

(Unit: n

total or

a)

b)

3.4.47

Unit: W or dimensionless and expressed as a percentage, %)
power loss produced when a power conditioner is operating a

at the maximum power

module mismatch loss

module area
n2)

active area of a photovoltaic_ mod

total module ar

NOTE 1 To §
covered by the cells.

a

module mis

007(E)

boltage
or electric current from the voltage at the maximum power point current

ries or

NOTE PV module mismatch loss arises because i € i btics.

pace not

see "m

3.4.48

PR | / (] : P | N A4 AL
SITAIUTT TUSS/TITOUUTT TTTISTITAUIT TUSS -, 0. 94.99U).

module packing factor

(Unit: dimensionless, usually expressed as a percentage, %)

ratio of the total PV cell area to the module area

3.4.49

(Unit:

mean t

module surface temperature

OC)

emperature of the back surface of a PV module
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3.4.50

(Unit:

module temperature

OC)

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

3.4.51

no load loss

(Unit: W)

input power of the power conditioner when its load is disconnected

3.4.52

(Abbre

equilib
800 W,
circuit

3.4.53

(Unit:

PV sys
conneg

NOTE 1
output v

NOTE 2
3.4.54

(Unit:
uniform

NOTE 1
measure

NOTE 2

it may bg the moedule-footprint.

3.4.55

see "lo

3.4.56

nominal operating photovoltaic cell temperature

Viation: NOCT) (Unit: °C)

ating conditions, SOC

When stating nominal = i system output voltage is represente
Iltage (V), and nominak’sys i epresented by the output current (A).

The area scanned tofind the minimum and maximum irradiance may be the solar simulator test

normalised losses

sses/normalised losses", 3.4.40c).

open-circuit voltage (photovoltaic devices)

(Symbol: Voc) (Unit: V)

open-

when

H by the

radiance

blane, or

voltage at the output terminals of a PV device at a particular temperature and irradiance when

the out

a)

put electric current of the PV device is zero

open-circuit voltage under standard test conditions
(Symbol: Voc stc)
open-circuit voltage as measured under standard test conditions, STC

NOTE See also "conditions/standard test conditions", 3.4.16e).
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3.4.57 operating conditions

see "conditions/operating conditions", 3.4.16b).

3.4.58 optional test conditions

see "conditions/optional test conditions", 3.4.16¢).

3.4.59 overall system efficiency

see "efficiency/overall system efficiency", 3.4.26i).

3.4.60 | overload capability

(Unit: fimensionless, usually expressed as a percentage (%) and mingdtes)

output power level beyond which permanent damage occurs to a

NOTE OQverload capability is the ratio of overload power to rated load powe

3.4.61| partial efficiency

see "efficiency/partial efficiency", 3.4.26j).

3.4.62 | partial load efficiency

see "efficiency/partial load efficiency",

3.4.63
AbbreyV

see "st

3.4.64

see "rat

3.4.65

see "rat

3.4.66 | performance ratio

(SymbolT Rp) (UNItT dimensioniess, usually eXpressed as a percentage, %)

index that shows the effect of PV system losses on the rated PV array capacity

NOTE 1 Typically, PV system losses are due to PV array temperature, incomplete utilisation of the irradiation and
PV system component inefficiencies or failures.

NOTE 2 The performance ratio is commonly calculated from the ratio of the final system yield over the reference
yield.

3.4.67 photovoltaic energy

see "energy/photovoltaic energy", 3.4.28a).
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3.4.68 power efficiency

see "efficiency/power efficiency", 3.4.261).

3.4.69 rated

assigned quantity used for specification purposes indicating a specific characteristic of a PV
system or component established for a specified set of operating conditions

NOTE 1 See also IEV 151-16-08.
a) rated capacity

I LT By ! el Q4
cC CLapallly/Talcu Lapatllily , o.5.

b) [rated condition

conditions under which a manufacturer states a specific opef aracteristic of a

product

c) [rated current
Symbol: Ir) (Unit: A)

electric current produced by a PV device at a rated vo & Un lerating
conditions

d) [rated efficiency

e) [rated load

its PV
devices, or compop
f) Jrated power
Symbol: Pg) (
electric po ecified
operating conditi
rd test

rated power-at SOC

Svymbol: P__) (Unit: \A)
= SOT7 X 7

electric power delivered by a PV device or system under standard operating conditions
i) rated sun-hours

(Unit: h)

amount of time that the solar irradiance is at reference levels

NOTE 4 Rated sun-hours is usually expressed on a daily basis.

NOTE 5 If Gt = 1 kW-m~2 then "rated sun-hours" over any period of time is numerically equal to the
irradiation over the same period as expressed in kWh-m~2.

j) rated system power

Pertaining to stand-alone PV systems: system power generated when connected to a
rated load
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Pertaining to grid-connected PV systems: system power that can be generated under
standard operating conditions, SOC

NOTE 6 See also "conditions/standard operating conditions", 3.4.16d).
k) rated voltage
(Symbol: Vg) (Unit: V)
voltage at which a generator is designed to generate maximum electricity under
specified operating conditions
3.4.70 reference yield

see "yield/reference yield", 3.4.96d).

3.4.71| relative spectral response

see "spectral response/relative spectral response”, 3.4.82b).

3.4.72 | relative spectral response under load

see "spectral response/relative spectral response under load

3.4.73 | residual capacity

see "cgpacity/residual capacity”, 3.4.10e).

3.4.74 | reverse power flow

electrig

NOTE [Reverse power flow is

3.4.75| safe extralo

(Abbreyiation: @)

term de¢fined by IE : i itee 64 to be a safe low voltage

NOTE W and below.
3.4.76
loss of d ity of*an electrical storage device due to internal chemical action

3.4.77 | .Series resistance

(Unit: Q)

resistance in series with an ideal PV cell that results in ohmic voltage drop within the actual
cell

3.4.78 shadow cover rate

(Symbol: sa) (Unit: dimensionless, usually expressed as a percentage, %)

ratio of the equivalent area of the shaded portion of a PV array surface (4;) to the overall PV
array area (4)

It is calculated by:
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SA:AS/A

where

sa is the shadow cover rate;

As is the equivalent area of the part covered by shadow (m2);
A is the overall PV array area (m2).

NOTE 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.

3.4.79 sheet resistance

(Unit: 2 (“Ohms per square”))

electridal resistance of a thin film material measured across the o ite sidesl of\a |square
area

3.4.80| short-circuit current

(Symbaol: Isc) (Unit: A)

electriq lar temperature and

NOTE 1| See also IEV 195-05-18.
a) short-circuit current under st
Symbol: Isc stc)

short-circuit electri S standard test conditions, STC
NOTE 2 See also

3.4.81| shunt rej'st
(Unit: 2)

resista

cell that represents in electric current leakage|losses

3.4.82

(Symbal:

short-cjr¢dit electric current density generated by unit irradiance at a particular wavelength,
plotted as a functionof decicllgﬁl

NOTE 1 The term "response" instead of responsivity is commonly and colloquially used.

NOTE 2 For thin-film PV devices, the spectral response measurement must be done under the voltage that is
appropriate to the intended use of the spectral response data. This voltage condition therefore is to be specified
with the data.

a) spectral response mismatch error

error introduced in the testing of a PV device caused by the interaction of the
mismatch between the spectral responses of the test specimen and the reference
device, and the mismatch between the test spectrum and the reference spectrum

b) relative spectral response
(Symbol: S(A).1) (Unit: dimensionless)
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spectral response normalised to unity at wavelength of maximum response
It is calculated by:
S(A)ret = S(4) I S(A)max

c) relative spectral response under load

(Symbol: Sy(A)re1) (Unit: dimensionless)

spectral response under load normalised to unity at wavelength of maximum response

It is calculated by:

Sv(ADrel = Sv(A) I Sv(A)max

d) spectral response under load
Symbol: Sy;)

electric current density at a particular load voltage, generat ce at a

particular wavelength, plotted as a function of wavelength
3.4.83 | standard operating conditions

see "cqnditions/standard operating conditions", 3.4.16d).

3.4.84 | standard test conditions

see "cgnditions/standard test conditions', 3.4.1

3.4.85| standby loss
(Unit: W)

Pertainfing to stand-alone“\powe i &C input power drawn by a power conditioner
when if is in standby mfo

Pertainiing to gri
conditipner when

3.4.86

nected power, co
in standby. mode

ers: power drawn from the utility grid by 4 power

state of<charge

(Unit: fdimensiontess, u's pressed as a percentage, %)

ratio between theresidual capacity and the rated capacity of a storage device

a) |partial-state of.charge

Abbreviation: PSOC) (Unit: dimensionless, usually expressed as a percentage, %)

harged
condition

3.4.87 system efficiency

see "efficiency/system efficiency", 3.4.26n).

3.4.88 system output energy

(Unit: J, though usually expressed as kWh)

output energy of a system produced during a specified period of time
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3.4.89

see "ra

3.4.90

system power

ted/rated system power", 3.4.69j).

test conditions

see "conditions/test conditions", 3.4.16f).

3.4.91

total harmonic distortion

(Abbreviation: THD) (Unit: dimensionless, usually expressed as a percentage, %)

ratio of
basic f

NOTE
3.4.92

see "cg

3.4.93

see "cq

3.4.94

see "ef

3.4.95

see "ef

3.4.96

(Unit:
commog

duratio
same 3

NOTE 1

NOTE 2

the r.m.s. value of the total harmonic content of a waveform to the r.m.s. valug
equency of the waveform

bee also IEV 551-17-06.
voltage-irradiance coefficient

efficient/voltage-irradiance coefficient", 3.4.14b).

voltage-temperature coefficient

efficient/voltage-temperature coefficient”.

watt-hour efficiency

avice wowld need to operate at its rated power in order to gener
gy that it actually did generate

ROUNTO \‘

A yield.indicates actual device operation relative to its rated capacity.

Ayield is calculated from the ratio of the energy generated to the rated device power.

of the

It is

ate the

NOTE 3 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.

a)

b)

c)

array yield

(Symbol: Ya)

PV array energy generated per unit of rated PV array capacity
final annual yield

total PV energy delivered to the load during one year per unit of rated PV array

capacity
final system yield
(Symbol: Y7)
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portion of the net energy generated by the electric generating system that was
supplied by the PV array per unit of rated array capacity

reference yield
(Symbol: Y,)

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

It is calculated from the ratio of the total irradiation to the reference irradiance G -

NOTE 4 If Girer = 1 kW-m~2 then the irradiation as expressed in kWh-m=2 over any period of time is
numerically equal to energy as expressed in kWh-kW~" over that same period. Thus ¥, would be, in effect,
rated sun-hours over that same period.

3.5 Measurement devices

3.5.1

see "ra
3.5.2
light sg

NOTE
supply a

3.5.3

3.5.4

see "s(

3.5.5

see "ra

3.5.6

see "radi

3.5.7

instrum

absolute radiometer

diometer/absolute radiometer", 3.5.7a).

monochromatic light source

urce having a narrow bandwidth

For spectral response measurements, a 1 000 W
a colour temperature of 3 200 K is commonly use

rated from a stable power

photovoltaic array simulato

lar simulator/p

pyran

ent for measuring the intensity of solar irradiance

NOTE 1

NOTE 2

See also IEV 845-05-06.

Commonly, a radiometer is a thermal instrument using thermocouples or thermopiles and is independent

of wavelength.

a)

b)

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

pyranometer

radiometer normally used to measure global irradiance on a horizontal plane

NOTE 3 A pyranometer can also be used to measure diffuse irradiance when used with a shade ring or
disc.

NOTE 4 A pyranometer can also be used to measure total irradiance on an inclined plane, which would
include radiation reflected from the foreground.
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c) pyrheliometer
radiometer, including with a collimator, used to measure direct irradiance

NOTE 5 A pyrheliometer is sometimes called a normal incidence pyrheliometer, or NIP.

d) spectroradiometer
instrument used to measure spectral irradiance distribution of an incident radia
the function of wavelength

3.5.8 solar simulator

tion as

equipment employing a standard light source with a spectral irradiance distribution similar to

the natural sunlight used to evaluate characteristics of PV cells and modules

a) [solar simulator class

rating method based on simulator performance for spectrah’ i tch, non-

uniformity and temporal simulator instability
OTE Three classes of solar simulators are defined, class A, B and C,
b) |pulse type solar simulator

ps cap
irradiating large areas uniformly with little heat’i [ cell or modul
ested

c) [steady-state type solar simulator

n, dichroic filtered ty
e light source;

continuous light source freque
or modified mercury vapour with

3.5.9 spectroradiometer

see "radiometer/spectrora

3.5.10| steady-state

see "sqlar simul

3.5.11

(Unit:

time-b4
simula

NOTE Temperal simulatoriinstability is the difference in maximum irradiance minus the minimum irradiang
the datalacquisition period, divided by the sum of the same maximum irradiance and the minimum irradiang

ble of
being

ngsten

Hule or

e during
e.

3.6 nvironmental parameters
3.6.1 air mass index

(Abbreviation: AM) (Unit: dimensionless)

length of path through the earth's atmosphere traversed by the direct solar beam, expressed

as a multiple of the path traversed to a point at sea level with the sun directly overhead

NOTE The air mass index is 1,0 at sea level with cloudless sky when the sun is directly overhead and the

local air

pressure equals PO. Standard operating conditions, 3.4.16d), and standard test conditions, 3.4.16e), use an AM of

1,5.
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3.6.2 albedo

(Unit: dimensionless, usually expressed as a percentage, %)

ratio of radiation averaged over all the wavelengths reflected by a surface to that incident on it

NOTE The albedo term compares the reflectance of a ground surface to solar radiation
3.6.3 ambient temperature

(Symbol: Tamp) (Unit: °C)

averagp temperature of the air surrounding a PV device
[IEV 836-10-03]

3.6.4 angle

(Unit: gdegree or radian)

a) fangle of incidence

mal to7th ve surface

angle between the direct irradiant beam and the o
b) faperture angle

subtended half angle of the ap

NOTE 1 A full angle is used occasionally\instea

c) [zimuth angle

Symbol: @)

OTE 2 Azimut
orthern -@
OTE 3 Negati
rientation.

d)

e)

anglesbetween the horizontal plane and the plane of the PV module surface

3.6.5 annealing conditioning

see "conditioning/annealing conditioning”, 3.6.9a).

3.6.6 aperture angle
see "angle/aperture angle", 3.6.4b).
3.6.7 atmospheric

a) atmospheric ozone content
(Unit: cm of column height)

to the

th in the

western

volume of ozone at standard temperature and pressure in a vertical column of the

atmosphere 1 cmZ2 in cross section
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b) precipitable water vapour content
(Unit: cm of column height)

volume of precipitable water vapour in a vertical column of the atmosphere 1 cm? in

cross section
c) atmospheric transmissivity

(Unit: dimensionless, usually expressed as a percentage, %)

ratio of the transmission light intensity against the incident light intensity when

measured with the unit length of the perpendicular column of the atmosphere

3.6.8 —azimuth-angle

see "angle/azimuth angle", 3.6.4c).

3.6.9 conditioning

proces$ for stabilizing the performance of a PV module prior to
test

NOTE 1] Conditioning is sometimes referred to as pre-conditioning.

NOTE 2| Conditioning enables the effect of an environmental test to
performgnce from an effect other than the specifi i al ‘expo'sur

Generglly, the conditioning is one of the

a) [annealing conditioning

b)

3.6.10

see "ef

3.6.11

see "iradiation/diffusé irradiation", 3.6.26a).

be ?eter nined without an extraneou

mental

b shift in

3.6.13 direct irradiance

see "irradiance/direct irradiance", 3.6.25b).

3.6.14 direct irradiation

see "irradiation/direct irradiation", 3.6.26b).

3.6.15 environmental test

test in which a product is exposed to simulated environmental conditions such as

temperature, wind, rain, snow, hail or humidity
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NOTE During an environmental test, simulated environmental conditions are frequently more extreme than normal
environmental conditions, as a means of accelerating any degradation processes.

The environmental tests currently in use for PV modules include:

a) damp heat test

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

b) hail test

environmental test intended to verify that a PV module is capable of withstanding the
impact of hailstones

c)
ithstand
A
d)
nd the
e)
idental
impact damage
f) [insulation test
or ngt a PV module is sufficiently
g)

nvironmental test j d wind,

now, static, or ice

3 faPV
tdoor conditions and to reveal any syngrgistic

e detected by laboratory tests

ded to determine that the terminations and the attachment of
body of a PV module will withstand such stresses as are ljkely to

ental test intended to determine the resistance of a PV module to cofrrosion
rom salt mist’in order to evaluate the compatibility of materials and the qualjty and
unifermity of protective coatings

k) thermal 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

1) twist test

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

m) UV test

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

n) wet leakage current test
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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

3.6.16 global irradiance

see "irradiance/global irradiance", 3.6.25c).

3.6.17 global irradiation

see "irradiation/global irradiation", 3.6.26c¢).

3.6.18 | hail test

see "environmental test/hail test", 3.6.15b).

3.6.19 | hot-spot endurance test

see "environmental test/hot-spot endurance test", 3.6.15¢c

3.6.20 | humidity freeze test
see "environmental test/humidity freeze test", 3,
3.6.21 | impact test
see "environmental test/impact test", 3
3.6.22| in-plane irradian
dia 3

3.6.23 insulat@e

see "ef

y 4
Q ).

irradiance

(SymboL:<G) (Unit: W-m—2)

electromagnetic radiated power per unit of area

NOTE 1 Irradiance commonly references light from the sunsolar simulator.
a) diffuse irradiance
irradiance excluding that portion which contributes to direct irradiance
b) direct irradiance

irradiance from the sun's disk and from the circumsolar region of the sky within a
subtended angle of 8,7 x 10~2 radian (5°)

c) global irradiance
irradiance on a horizontal surface

NOTE 2 Global irradiance equals horizontal direct irradiance plus horizontal diffuse irradiance.
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d) in-plane irradiance
(Symbol: G))
total irradiance on the plane of a PV device
e) integrated irradiance
continuously integrated spectral irradiance over the total range of wavelengths

NOTE 3 If the spectral range is limited, the range is to be stated. If not, then the irradiance is integrated
over the total or almost total range of wavelengths.

NOTE 4 Integrated irradiance is measured by a pyranometer that can precisely respond to the spectral
profile of the radiation.

f) plane of array irradiance

same as in-plane irradiance

g) [spectral irradiance

Symbol: E;) (Unit: W-m=2.um=1)

irradiance per unit bandwidth at a particular wavelength

h) |spectral photon irradiance
Symbol: Ep;) (Unit: cm=2.s~T.um-1)

photon flux density at a particular wavelength’ Ep), = ¢ 14.1-Ey, where| A is in
(m

i) [ftest irradiance
Symbol: Gy)
irradiance used for test purposes
j) [total irradiance
Symbol: Gr)
direct plus diffu

3.6.26 irradiat'@
(Symbg

irradiar

a)

b)

direcCt irradiance integrated over a specified time interval

c) [global irradiation

global irradiance integrated over a specified time interval
d) total irradiation

(Symbol: H7)

total irradiance integrated over a specified time interval

3.6.27 light soaking conditioning

see "conditioning/light soaking conditioning", 3.6.9b).

3.6.28 mechanical load test

see "environmental test/mechanical load test", 3.6.159).
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3.6.29 outdoor exposure test

see "environmental test/outdoor exposure test", 3.6.15h).

3.6.30 ozone content

see "atmospheric/atmospheric ozone content", 3.6.7a).

3.6.31 plane of array irradiance

see "irradiance/plane of array irradiance", 3.6.25f).

3.6.32| precipitable water vapour content

see "atmospheric/precipitable water vapour content", 3.6.7b).

3.6.33 | reference spectral irradiance distribution

see "spectral irradiance distribution/reference spectral irradi

3.6.34 | robustness of terminations test

see "ernvironmental test/robustness of terminations, te

3.6.35| salt mist test

see "environmental test/salt mist test",

3.6.36 | spectral irradia

see "irjadiance/spectrghi

3.6.37

(Unit:

spectrs

a)

3.6.38

see "ir adlance/spectral pnoton Irradlance”, 5.6.Z9n).

3.6.39 spectrum

see "solar/solar spectrum”, 3.6.40e).

3.6.40 solar
of or pertaining to matters relating to the sun or its irradiance

a) solar constant
(Unit: W-m=2)

irradiance produced by extraterrestrial solar radiation on a surface normal to this
radiation at the mean Sun-Earth distance
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[IEV 845-09-78, modified]

NOTE The latest value for the solar constant is 1 367 W-m~2 adopted by the Commission for Instruments
and Methods of Observation in World Meteorological Organization in 1981.

b) solar energy
common term meaning irradiation
c) solar power
common term meaning irradiance
d) solar radiation
common term meaning irradiation
e) polarspectrum
Unit: J-m=2.um~1)
distribution of the solar irradiation as the function of wavelen

3.6.41| solar elevation angle

see "angle/solar elevation angle", 3.6.4d).

3.6.42| test irradiance
see "irfadiance/test irradiance", 3.6.25i).
3.6.43| thermal cycling test %

see "environmental test/thermal cycling

3.6.44 | tilt angle

see "angle/tilt angle",

3.6.45| total ir

see "irfadiance/tota

3.6.46

3.6.47

see "atmospheric/atmospheric transmissivity", 3.6.7c¢).

3.6.48 turbidity

(Symbol: ap, ) (Unit: pum)

reduced transparency of the atmosphere, caused by absorption and scattering of radiation by
solid or liquid particles, other than clouds, held in suspension

3.6.49 twist test

see "environmental test/twist test", 3.6.15I).

3.6.50 UV test

see "environmental test/UV test", 3.6.15m).
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3.6.51

wet leakage current test

see "environmental test/wet leakage current test", 3.6.15n).

3.6.52

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
contragtual test to prove to the customer that the item meets ceftain nditions| of its
specifi¢ation
[IEV 181-16-23]
3.7.2 applicant
an organisation that has applied for participation in a/cer
3.7.3 calibration
set of pperations which establishes, b exists,
under gpecified conditions, between an indi
[IEV 311-01-09]
3.7.4
see "m anufactur@
3.7.5
tag, label, namepla of specified form and content, affixed or otherwise firectly
associgted ervice on delivery to the buyer, attesting that the profuct or
service is i ith the’requirements of an associated certification programme
3.7.6
procedure (by* which~ written assurance is given that a product or service conforms to a
specifi¢ation
a) certification body
impartial body, or organization, possessing the necessary competence to develop,
promulgate, finance, and operate a certification programme, and to conduct
certifications of conformity
b) 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
c) 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 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.

third-party certification
certification that is rendered by a technically and otherwise competent body other than
one controlled by the producer or the buyer

certified reference photovoltaic material

(Abbreviation: CRM)

referen

ce PV material, one or more of whose property values are certified by a technically

valid p
issued

NOTE
3.7.8

fulfilme
remain

a)

b)

3.7.9

evalua
charac

a)

b)

focedure, accompanied by or traceable to a certificate or other documentatign|that is
by a certifying body

\ standard reference PV cell is an example of a CRM.

conformity

nt of specified requirements by a product, process, product
5 as intended

conformity evaluation

systematic examination of the fulfils
specified requirements

NOTE 1 Conformity evaluation is also k

NOTE 2 Conformity Assessment is necessary to 2 lres that
the product or system configuration do

conformity survei

evaluation for confo ecified

requirements

inspec

ion for cop g, observing, testing, or gauging the rglevant

cation or standard

inspection \body’ Is an-organization that may be organized as a part of a |testing
[aborate and unctional arm of the certification body that performs| initial
inspestio ' manufacturer's or producer's operations, including any subsgequent
surveillance procedures that may be required

inspection body (third-party)

3.7.10

'||opcutiuu \.uyalliLatiun that POSSESSeS thenecessat Y technicat 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

NOTE An inspection body may be the functional arm of a certification body.

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
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3.7.11 laboratory
a) testing laboratory

body, or organization, that performs tests and provides a formal, written report of the

results

NOTE In cases where the laboratory forms part of an organization that carries out activities in addition to
testing and calibration, the term "laboratory" refers only to that part of the organization that actually

performs the testing of PV modules, components and complete systems.

b) testing laboratory (third-party)

testing body laboratory that possesses the necessary technical competence to perform
the required tests, 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 pr
might pose a potential conflict of interest

3.7.12| licensee (for certification)

person| manufacturer or producer to which a certification body {

3.7.13| license for certification

document, issued under the rules of a certification
grants [to a person, manufacturer or producer, the rlg t
conformity for its products, processes qr servic
certification programme

3.7.14 | manufacturer
organigation carrying out a manufacturing

a) [cell manufacturer

organisation ca
b) module
organisatio
PV modules
3.7.15

(Abbreyi

er that

ion body
arks of
blevant

duct

ction of

agreement to ate~and abide by the rules established by one or more parties| to the

agreenjent

3.7.16 _module manufacturer

see "manufacturer/module manufacturer”, 3.7.14b).

3.7.17 participant

an organisation that is participating in a certification programme

3.7.18 photovoltaic elements/equipment

(Abbreviation: PVE)

collectively describes PV modules, systems, and system components such as charge

regulators, inverters, energy storage devices, etc.
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3.7.19 proficiency testing

regular, periodic determination of the laboratory testing or calibration performance of
unknowns usually by means of interlaboratory comparisons

3.7.20 qualification test

test performed on a randomly selected set of component or complete system samples for the
purpose of verifying the acceptability of the basic design

NOTE 1 Qualification tests may be for environmental durability, performance or safety verification.

NOTE 2 Tk | HH ' 4 4 &l H l £ + &L o Li t f
Fre—eoatifieation—testprocedures—may—invelvre—performance—reasurerents—anrdfor—the—apphgation o

defined ¢lectrical, mechanical, or thermal stresses in a prescribed manner and amount.

NOTE 3| The results of qualification tests are subject to a list of defined requirements
3.7.21 | quality manual

document stating the quality policy, or policies, and the quality ¢ ices of

an organization

3.7.22 | quality system

organigational structure, responsibilities, pro for

implementing quality management

3.7.23 | reference material
physical material, or substance, one ies of which are sufficiently well

established to be used for'the calibrs atus, the assessment of a measurement
method > i

3.7.24

thsical standard,\genera ig ratory,
rom w i 2

3.7.25

prescri
contind

and requirements, established by authority or agreeme¢nt, for

NOTE 1| The_standard ta
comparigon,

es the form of a document containing a set of conditions to be fulfilled, or an pbject of

NOTE 2 LEbr the purposes—of the-standard—the provisions—asdefined-and used-in-it aresuitable-toand sapable of
certification.

3.7.26 system producer

system designer, fabricator and/or assembler providing the complete system service to be
purchased and employed by a user

NOTE The system producer is responsible for assuring conformity with all of the system requirements of the
certification programme.

3.7.27 test and calibration procedures manual

written document, or documents that contain the specific instructions, preferably in active
voice and imperative mood, for carrying out tests or calibrations
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3.7.28 testing

actions, or the process, of carrying out one or more tests

3.7.29 testing laboratory

see "laboratory/testing laboratory”, 3.7.11a).

3.7.30 testing laboratory (third-party)

see "laboratory/testing laboratory (third-party)”, 3.7.11b).

3.7.31| test method

documented technical procedure for performing a test

NOTE The test method may be called out in either internal documentation, or; whe ible, i ublished
consensyis standard.

3.7.32| test

technid
produc

h given

[IEV 15

NOTE
a set of

the item

3.7.33

set of of PV

modulg

3.7.34

see "c6

3.7.35

propert
standa
chain @

hysical
broken
f comparxisons

3.7.36 | <type approval

approval of a product or system type based on the successful completion of a conformity
assessment and the required qualification tests

3.7.37 type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

3.7.38 uniformity

product has not changed from the standards
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