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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

PH。TOVOLTAIC (PV) M。DULE PERF。RMANCE TESTING 
AND ENERGY RATING -

Part 4 : Standar d r e f e r e n ce clima tic p r ofiles 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical c。mmittees (IEC Nati。nal Committees). The object 。f IEC is to promote 
international co-operation 。n all questions concerning standardization in the electrical and electronic fields To 
this end and in addition to other activities , IEC publishes International Standards, Technical Speci fications, 
Technical Rep。rts, Publicly Available Specificati。ns (PAS) and Guides (hereafter referred to as "IEC 
Publicati。叫到＂）. Their preparati。n is entrusted to technical c。mm ittees; any IEC Nati。na l Committee interested 
in the sub1ect dealt with may participate in this preparatory work. International, governmental and 
non-g。vernmental organizati。ns liaising with the IEC a ls。 participate in this preparali。n . IEC c。llaborates
cl。sely with the International Organization for Standard 1zati。n (ISO) in accordance w ith condit i。ns determined 
by agreement between the tw。。rgani zalions.

2) The formal decisions or agreements of IEC on technical matters express , as nearly as p。ssible, an international 
consensus of opinion on the relevant sub』ects since each techn ical committee has representation fr。mall
interested IEC Nati。nal Committees. 

3) IEC Publications have the form 。f rec。mmendations for internati。nal use and are accepted by tEC National 
Committees in that sense. W hile all reas。nable efforts are made t。 ensure that the techn ical c。ntent of IEC 
Publicati。ns is accurate, tEC cann。t be held 『esp。nsible f。r the way in which they are used or f。r any 
misinterpretati。n by any end user 

4) In 。rder to prom。te internati。na l unit。rmity, IEC Nati。nal Committees undertake to apply IEC Publications 
t ransparently to the maximum extent p。ssi ble in their national and regional publications . Any divergence 
between any tEC Publicali。n and the corresponding nati。nal 。r regi。nal publication shall be clearly indicated m 
the latter. 

5) IEC itsel f does not provide any attestation of conformi ty. Independent certification bod ies provide conf。rmity
assessment services and, in some areas, access t。 IEC marks 。f conf。m、ity. IEC IS n。t resp。ns1ble f。r any 
services carried out by independent cert i ficati。n b。dies

6) All users sh。uld ensure that they have the latest edil阳、 of this publ icati。n

7) No liabi lity shall attach to IEC 。， its directors , employees , servants or agents including individual experts and 
members of i ts technical committees and IEC National Committees for any personal injury, property damage 。r
other damage of any nature whatsoever, whether direct 。r indirect, or f。f costs (including legal fees) and 
expenses arising out of the publ ication, use of. or reliance upon. this IEC Publ icati。n or any other IEC 
Pu blicati。ns.

8) Attention is drawn t。 the N。『mative references cited in this publication. use 。r the referenced publicati。ns is 
indispensable t。r the c。r『ect application 。f this publ icati。n

的 Attention is drawn to the possibility that s。me 。f the elements 。f this IEC Publication may be the subject of 
patent rights. IEC shall not be held resp。nsible for identifying any 。r all such patent rights. 

In ternational S ta n dard IEC 61853- 4 h a s been pre p ared by IEC technical committee 82: Solar 
photovolta ic e n ergy systems. 

The tex t of th is l nte『national Standa『d is based o n th e follo win g documents : 

FDtS 

8211442/FDtS 

Rep。rt on v。ting

8211452/RVD 

Fu ll informatio n o n th e voting for the approval o f this Inte rnatio n a l Stan dard can be found in 
th e repo rt on voting ind ic ate d in th e above table. 

This document has been d r afted in accordance w ith the IS O /IEC D irectives, Part 2 
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A list of all parts in the IEC 61853, published under the general title Photovoltaic (PV) module 
performance testing and energy rating, can be found on the IEC website. 

This standard contains attached files in the form of zip files. These fi les are intended to be 
used as a complement and do not form an integral part of the standard. 

The committee has decided that the contents of this document will 『emain unchanged unti l the 
stability date indicated on the IEC website under 吁1ttp: //websto『e iec.ch" in the data 『elated to 
the specific document. At this date, the document wi ll be 

• reconfirmed, 

• w ithdrawn, 

• replaced by a 『ev ised ed ition， 。r

• amended 
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INTRODUCTION 

This International Standard series establishes IEC requirements for determining PV module 
performance in terms of power (watts). specific module energy rating (kWh/kW} and climatic 
specific energy 『ating (dimensionless). It is written to be applicable to all PV technologies 
including non-linear devices. The methodology does not take into account eithe『 P『ogressive
degradation or trans ient behaviour such as light induced changes and/or thermal annealing. 

This series consists of four parts: 

• IEC 61853-1: Photovoltaic (PV) module performance testing and energy rating - Part 1: 
lrradiance and temperature performance measurements and power rating, which describes 
requirements for evaluating PV module perfo『mance in terms of power (watts) rating over 
a range of irradiances and temperatures; 

• IEC 61853-2: Photoνoltaic (PV) module performance testing and energy rating - Part 2: 
Spectral responsivity, incidence angle, and module operating temperature measurements, 
which describes test procedures for measuring the effect of varying angles of incidence 
and sunlight spectra as well as the estimat ion of module temperature from irradiance, 
ambient temperature, and wind speed; 

• IEC 61853-3: Photovoltaic (PV) module performance testing and energy rating - Part 3· 
Energy rating of PV modules , which describes the calcu lations for PV module ratings; and 

• IEC 61853-4: Photovoltaic (PV) module performance testing and energy rating - Part 4: 
Standard reference climatic profiles, which describes the standa『d time pe『iods and 
environmental data set that shall be used for the energy 『atin g calculations. 
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PH。TOVOLTAIC (PV) M。DULE PERF。RMANCE TESTING 
AND ENERGY RATING -

Part 4: Standard reference climatic profiles 

1 Scope 

This part of IEC 6 1853 describes the standard reference climatic profiles used for calculat ing 
energy rat ings 

IEC 61853-1 describes 『eq uirements for evaluating PV module performance in terms of power 
(watts) rating. IEC 6 1 853亿 describes test procedures for determining 『nodu l e temperature 
from irradiance, ambient temperature and wind speed, a method fo『 measuring angle of 
incidence effects, and spectral respons ivity. IEC 61853-3 describes the calculation of PV 
module energy rat ing values, using the data from IEC 61853-1, IEC 61853-2 and 
IEC 61853-4. 

2 Normative references 

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

IEC TS 61836, Solar photovoltaic energy systems - Terms, definitions and symbols 

IEC 61853-3, Photovoltaic (PV) module performance test川g and energy rating - Part 3: 
Energy rating of PV modules 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC TS 61836 apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Elect『opedia: available at http: //www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Standard reference climatic profiles for energy rating 

4.1 General 

The defined conditions contained within this document shall be used in IEC 61853-3 to obtain 
an energy rating. A fixed number (6) ot standa『d reterence climatic protiles are tabulated, 
representat ive ot g l obal 『eg i ons 『elevant for the application ot photovoltaics. The ir『adiance

and ambient temperature data are representative ot typical conditions ove『 each reg ion, but 
are to be considered as average values. The spectrally resolved i『radiances are derived from 
satellite data 
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4.2 Data format 

For each standard reference climat ic profile the fo llowing a『e defined 

a) The PV module mounting conditions. The modules are assumed to be mounted in a fixed 
position on f『ee-standing racks 

b) The orientat ion and a fixed inclination angle （β＇）. The inclination angleβ i s fixed at 20。
from ho『izontal, and the module orientation is facing towards the equator. 

c) Climatic data tabulated as hourly values over one full year, listed as days one through 
365. For each standard reference climat ic profi le the following are defined: 

- The total of the hourly global in-plane irrad iance va lues for the reference climatic 
P『ofile (Hp) 

- Climatic data tabulated as hourly va lues over one full year, listed as days one th『ough
365. The parameters 『eported a『e:

• Year 

• Month 

• Day 

• Hour (loca l solar time) 

• Ambient temperature (Tambl 

• Wind speed at module height （ν） 

• Sun elevation 

• Sun incidence angle (to the normal of the module) (B) 

• Global horizonta l irradiance ( Gh) 

• Direct ho『izonta l ir『adiance (Bh) 

• Global in-plane irradiance ( G) 

• Direct in-plane irrad阳、ce (B) 

• Spectrally resolved global in-plane irradiance (W/m2) for a set of discrete bands 
(G（λ））， with band intervals given in the tabulated data sets. 

4.3 Reference climatic pr。files

For all the climatic profi les, the following fixed conditions are applicable; 

Fixed open-rack module mounting conditions; 

The rack is equator-facing with a fixed inclination angle of 20飞

The climatic data are defined for the locations listed in Table 1. 
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Table 1 - List of the climatic data sets for energy rating 

口ata set Latitude Type T。tal yearly gl。bal in-plane 
number irradiance H, (kWhlmη 

1 1· s Tr。pical humid 1677, 7 

2 33°30’N Subtropical arid (desert) 2295,5 

3 33°22'N Subtr。picaI c。ast al 1496,6 

4 56°N Tell、perate c。asta I 972,9 

5 34°N High elevati。n (ab。ve 3 000 m) 2139, 1 

6 57°N Te町、perate c。ntinental 1266,0 

The c l imatic data is t abulated in attached fi les in t he form of z ip fi les 
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