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from legal obligations.
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Foreword 

This European Standard  was prepared  by the Technical  Committee CENELEC TC 82 (former 
BTTF 86-2),  Solar photovoltaic energy systems.  

The text of the draft was submitted  to the formal  vote and  was approved by CENELEC as EN  50380 on 
2002-1 2-01 .  

The fol lowing dates were fixed:  

 – latest date by which  the EN  has to be implemented  
  at national  level  by publication of an identical  
  national  standard or by endorsement (dop) 2003-1 2-01  
 
 – latest date by which the national  standards confl icting 
  with the EN have to be withdrawn (dow) 2005-1 2-01  

__________ 
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1  Scope 

This document describes data sheet and  nameplate information  for non-concentrating  photovoltaic 
modules.  

The intent of this document is to provide minimum information  required  to configure a safe and optimal  
system with  photovoltaic modules.  

In  this context,  data sheet information  is a technical  description  separate from the photovoltaic module.  
The nameplate is a sign in  durable construction at or in  the photovoltaic module.  

2 Normative references 

This European  Standard  incorporates,  by dated  or undated  reference,  provisions from other publ ications.  
These normative references are cited  at the appropriate places in  the text,  and  the publ ications are l isted  
hereafter.  For dated  references,  subsequent amendments to or revisions of any of these publ ications 
apply to this European Standard only when incorporated  in  i t by amendment or revision.  For undated  
references,  the latest edition  of the publication  referred  to appl ies (including  amendments).  

EN  61 21 5 1 995 Crystal l ine si l icon terrestrial  photovoltaic (PV) modules – Design qualification  
and  type approval  (IEC 61 21 5:1 993) 

EN  60904-1  1 993 Photovoltaic devices – Part 1 :  Measurement of photovoltaic current-voltage 
characteristics (IEC 60904-1 :1 987) 

EN  60904-3 1 993 Photovoltaic devices – Part 3:  Measurement principles for terrestrial  
photovoltaic (PV) solar devices with  reference spectral  irradiance data 
(IEC 60904-3:1 989) 

IEC 60904-9 1 995 Photovoltaic devices – Part 9:  Solar simulator performance requirements 

3 Data sheet information 

3.1  Certificate 

All  relevant certificates shal l  be l isted on  the data sheet.  

3.2 Constructive material  

The descriptions of the fol lowing  materials used  to build  the PV module are required:  

• cell  type and  material ;  

• frame material ;  

• front cover type.  

3.3 Electrical  performance 

The characteristic quantities in  3.3.1  to 3.3.3 are required.  

3.3.1  Pmax,  Isc,  Voc  and  Vmpp  at STC (1  000 W/m²,  (25 ±  2)  °C,  AM 1 ,5 according  to EN  60904-3)  

For a-Si  modules,  nominal  and  minimum values of maximum output power at STC must also be specified.  

3.3.2  Pmax,  Isc,  Voc  and  Vmpp  at at 800 W/m²,  NOCT,  AM 1 ,5 

3.3.3  Reduction  of efficiency from an  irradiance of 1  000 W/m² to 200 W/m² (TModule  =  25 °C) fol lowing 
EN  60904-1  

http://dx.doi.org/10.3403/00583064U
http://dx.doi.org/10.3403/00583064
http://dx.doi.org/10.3403/00319147U
http://dx.doi.org/10.3403/00319147
http://dx.doi.org/10.3403/00319123U
http://dx.doi.org/10.3403/00319123
http://dx.doi.org/10.3403/30153132U
http://dx.doi.org/10.3403/00319123U
http://dx.doi.org/10.3403/00319147U
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NOTE 1    STC  (Standard Test Conditions):  
1  000 W/m² irradiance in  the plane of module,  module temperature 25 °C and  a spectral  distribution of irradiance according  to air 
mass 1 ,5.  

NOTE 2   NOCT  (Nominal  Operating  Cel l  Temperature):  
Module operation temperature at 800 W/m² irradiance in  the plane of module,  air temperature 20 °C,  wind  speed 1  m/s and open 
circuit condition.  

NOTE 3 Pmax :  maximum electrical  power;  
Voc  :  open circuit voltage ("open circuit");  
Isc  :  short circuit current ("short circuit");  
Vmpp  :  voltage at point of maximum power ("maximum power point").  

3.4 General  characteristics 

Specify information  about the connection  box such as,  d imensions,  IP-rating,  electrical  connection  
technique (e.g.  connector or wiring):  

•  outer d imensions (length,  width) of photovoltaic module,  

•  total  thickness of photovoltaic module,  and  

•  the weight.  

NOTE   More detai led  information (e.g.  mounting instructions,  detailed  dimension drawings,  kind  and  thickness of front cover) is 
recommended.  

3.5 Thermal  characteristics 

3.5.1  NOCT value is required.  

3.5.2  Temperature coefficients (TC) in  [1 /K]  of Isc  and  Voc  are required.  

NOTE 1    With  the help of temperature coefficients “TC”,  the electrical  characteristic quantity “yreference” at the reference temperature 
“Treference” can be transformed to another operating temperature “T“:  

y  =  yreference  •  [1  +  TC •  (T -  Treference)]  

NOTE 2   Temperature coefficients with  the dimension [1 /K]  are calculated  from "determination of temperature coefficients" –
EN 61 21 5 qual ification tests (no additional  measurements).  

NOTE 3   I n  the case that the TC is  non-l inear,  give more information about the TC.  

3.6 Characteristic quantities for system integration 

Required are:  

3.6.1  Design open circuit voltage (≡Voc  at STC),  maximum permissible system voltage and  protection  
classification.  

3.6.2  Limiting  reverse current IR in  [A]  (reverse current carrying  capacity) of the photovoltaic module.  

NOTE 1    Reverse current carrying capacity gives the maximal  current for operation  of photovoltaic module at V ≥  Voc  without 
permanent damages of the photovoltaic module.  For operation voltages higher than open circuit voltage module,  the current 
changes i ts sign.  From the view of the photovoltaic module,  it is then a reverse current.   

NOTE 2   A photovoltaic module can be operated at the l imiting reverse current IR (V ≥  Voc) at (60 ±  2) °C air temperature (in  the 
dark) for eight hours without a change of maximum power Pmax of more than 5 % at control  measurements at STC after the test.  Pmax 
and  Voc  are the values at STC (see 3.3.1 ).  

http://dx.doi.org/10.3403/00583064U
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EXAMPLE 

Example for an experimental  implementation  for determination  of l imiting reverse current (see Figure 1 ).  

a) Determination of maximum electrical  power Pmax  at STC at start of experiment.  

b) Impressing a step-by-step increasing  current I1  to IN  for V ≥  Voc  for eight hours each at (60 ±  2)  °C air 

temperature with  no external  irradiance (Voc  at STC after 3.3.1 ).  

c) Assessment of photovoltaic module before and  after each current step according  to EN  61 21 5 steps 
1 0.1  to 1 0.3.  

d) Maximum power at STC after step “i”  (current Ii) is Pmax,i.  

I f ∆P =  |  Pmax,i  - Pmax  |  / Pmax  ≤  0,05 and  ∆P =  |  Pmax,i+1  -  Pmax  |  / Pmax  >  0,05,  then  the current 

II  (I ∈  {1 . .N} )  can  be guaranteed as the l imiting  reverse current IR.  

 

V1

I

U

I 1

I N

I

VN

V

I i

0

Voc

 

Figure 1  – Schematic explanation of experimental  set-up 
for determination of reverse current carrying capacity 

NOTE   There are different definition systems for voltage and current arrows in  use.  Therefore this drawing may differ in  some 
countries.  

3.7 Power rating and production tolerances 

3.7.1  Upper and lower production  tolerances (in  percent) for a g iven maximum power Pmax  are required.  

NOTE   I t is  possible to agree minimum power values.  

3.7.2  The electrical  characteristic quantities according to 3.3 have to be detected  after pre-ageing in  
open circuit condition with  ≥  20 kWh/m² irradiance in  the plane of module and  considering  the 
measurement tolerances of the (external) test laboratory.  

NOTE   For pre-ageing,  natural  sunl ight or a solar simulator according to IEC 60904-9 has to be used.  

http://dx.doi.org/10.3403/00583064U
http://dx.doi.org/10.3403/30153132U
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EXAMPLE 

A PV module is rated  with  a nominal  power of “Pmax“  of 50 watts at STC (with  consideration  of pre-ageing 

at start of operation) and  production  tolerances “±  t”  of ±  1 0 %.  This module is measured  in  an  external  

test laboratory with  measurement tolerances “±  m”  of ±  4  %.  

In  the unfavourable case (lower tolerance l imit),  the photovoltaic module from production has an  electrical  
power “P”  of 

[ ]








−⋅=
100

%
1max

t
PP  (1 )  

In  th is example,  P =  45 watts.  

In  the unfavourable case (lower measurement tolerance),  the external  test laboratory measures the 
electrical  power “P measurement”  of 

[ ]








−⋅=

100

%
1tmeasuremen

m
PP  (2) 

In  th is example,  Pmeasurement =  43,2 watts.  

This means in  this example that a photovoltaic module,  measured with  43,2 watts,  agrees with  the 
statement "Nominal  power of 50 watts with  production  tolerances of ±  1 0 %".  

3.8 Data sheet language 

The data sheet shal l  be written  in  Engl ish  and  a local  language.  

4 Nameplate information 

– Name and  sign of origin  of manufacturer or supplier,  

– Type designation,  

– Protection  classification,  

– Permissible maximum system voltage,  

– Pmax  ±  production  tolerances,  Isc,  Voc,  Vmpp  (al l  values at STC).  

NOTE 1    Al l  labels and  characteristic signs are in  durable construction in  or at the photovoltaic module.  All  labels must be written  in 
English.  

NOTE 2    A serial  number identification  containing  the name of the manufacturer and the serial  number must be placed in  such a 
way i t is  non-removable (preferable by encapsulation and  readable after installation).  This serial  number identification can be 
located e.g.  at the edge of the photovoltaic module.  I t is  al lowed that this serial  number identification is  covered after installation by a 
frame e.g.  in  façade instal lations.  

NOTE 3   I f i t is  not possible by the nature of the photovoltaic module to fix a nameplate,  then it is  necessary to announce the details 
according to Clause 4 to the user in  other rel iable,  unambiguous and effective ways,  e.g.  in  the accompanying documents 
(operating instructions,  data sheets).  These documents are then part of the photovoltaic module.  They have to be enclosed  with  
every photovoltaic module.  

NOTE 4   STC must be defined as 1  000 W/m² and 25 °C cell  temperature.  
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