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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Hybrid CPV/PV modules: General characteristics
and measurement procedures -
Part 1: Performance measurement and power rating -
Irradiance and temperature

FOREWORD

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

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

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

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

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

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

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

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

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63387-1 has been prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

82/2634/FDIS 82/2670/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

3


https://standards.iteh.ai/catalog/standards/iec/da620409-ea33-42e6-9d8b-bdfa096315f0/iec-63387-1-2026
https://standards.iteh.ai/catalog/standards/iec/da620409-ea33-42e6-9d8b-bdfa096315f0/iec-63387-1-2026

IEC 63387-1:2026 © IEC 2026

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63387 series, published under the general title Hybrid CPV/PV
modules: General characteristics and measurement procedures, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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INTRODUCTION

The IEC 61853 [9] ' and IEC 62670 series [10] establish requirements for evaluating,
respectively, photovoltaic (PV) and concentrated photovoltaic (CPV) module performance,
based on power, energy, and performance ratio (PR). They are applicable to most PV and CPV
technologies; however they are not well suited to hybrid CPV/PV modules, whose performance
can be a discontinuous function of the angle of incidence (AOI), whose geometry can include
PV "dead" areas in addition to the module frame, and for which it is important to specify
appropriate reference spectra for beam and diffuse components.

The reasons for preparing this document are therefore related to the need to define specific
terms and procedures for the performance measurement of hybrid CPV/PV modules. As some
hybrid CPV/PV modules incorporate integrated tracking actuators and internal moving parts,
the development of specific qualification standards for such modules is also envisaged.

Numbers in square brackets refer to the Bibliography.
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1 Scope

This part of IEC 63387 specifies the methods for evaluating CPV/PV hybrid module
performance in terms of power rating. Standard conditions for assessing the power produced
by the module and the procedures to measure the power as a function of AOI, irradiance, and
temperature are described. A methodology for determining a set of characterization parameter
values for the hybrid CPV/PV module (FoV) is also included. In order to compare the
performance of different hybrid CPV/PV modules whose output is discontinuous and time-
dependent, the concept of effective nominal power is introduced.

This document is applicable to CPV/PV hybrid modules which include both solar cells designed
to collect concentrated light (CPV cells array) and solar cells designed to collect diffuse or
global light (PV cells array), the latter with bifacial or monofacial illumination. This document
applies to hybrid CPV/PV modules with a geometrical concentration ratio > 3x for the CPV cells.
For lower geometrical concentration ratio (< 3x), the IEC 60904-1 [11] and IEC 61853 series [9]

apply.

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 references, the latest edition of the referenced document (including any
amendments) applies.

IEC TS 60904-1-2, Photovoltaic devices - Part 1-2: Measurement of current-voltage
characteristics of bifacial photovoltaic (PV) devices

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

IEC 62108, Concentrator photovoltaic (CPV) modules and assemblies - Design qualification
and type approval

IEC 62670-1, Photovoltaic concentrators (CPV) - Performance testing - Part 1: Standard
conditions

IEC 62670-3, Photovoltaic concentrators (CPV) - Performance testing - Part 3: Performance
measurements and power rating

ISO 2859-1, Sampling procedures for inspection by attributes - Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 60904-1-2,
IEC TS 61836, IEC 62108 and the following apply.

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

— |EC Electropedia: available at https://www.electropedia.org/

— IS0 Online browsing platform: available at https://www.iso.org/obp

NOTE 1 Hybrid CPV/PV module can present areas which are intentionally not utilized for PV conversion. These
areas are found in the case the hybrid CPV/PV module which use 2D-3D integrated tracking. Refer to Figure 1 and

Annex A.
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Figure 1 — Schematic of a hybrid CPV/PV module

NOTE 2 In some CPV/PV hybrid modules the glass area (Area B) is covered by silicon or thin film cells. In this
case, the hybrid CPV/PV module is said to have an "external" PV array and the area covered by the PV array is part
of the operational area.

NOTE 3 An example of a normalized angular response of a CPV/PV hybrid module is reported in Figure 2.

3.1

CPV/PV hybrid module

module with solar cells designed to collect concentrated light (CPV cells array) and solar cells
designed to collect diffuse or global light (PV cells array), with bifacial or monofacial illumination

3.2
field of view
FoV

range of angles within which the normalized angular power value of the CPV cells remains
within the 50 % of its maximum value

Note 1 to entry: See 3.3.

3.3
normalized angular response of a CPV/PV hybrid module

CPV module angular power normalized to the maximum power condition, computed according
to Formula (33)

cos(40I)

0,44

Normalized

0,24

(d)

T T T T 1
0 10 20 30 40 50
AOI (°) IEC

Figure 2 — Example of the hybrid CPV/PV module power variation as a function of AOI,
compared with the cos(AOI) behaviour (after [1])


https://standards.iteh.ai/catalog/standards/iec/da620409-ea33-42e6-9d8b-bdfa096315f0/iec-63387-1-2026
https://standards.iteh.ai/catalog/standards/iec/da620409-ea33-42e6-9d8b-bdfa096315f0/iec-63387-1-2026

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	Figures
	Figure 1 – Schematic of a hybrid CPV/PV module
	Figure 2 – Example of the hybrid CPV/PV module power variation as a function of AOI, compared with the cos(AOI) behaviour (after [1])




