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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of International Trade and Industry
through deliberations at Japanese Industrial Standards Committee in
accordance with the Industrial Standardization Law. Consequently,
JIS C 8911:1989 is replaced with JIS C 8911:1998.

Attention is drawn to the possibility that some parts of this Standard -
may conflict with a patent right, application for a patent after opening «
to the public, utility model right or application for registration of utility

model after opening to the public which have technical properties. The

relevant Minister and the Japanese Industrial Standards Committee

are not responsible for identifying the patent right, application for a

patent after opening to the public, utility model right or application for

registration of utility model after opening to the public which have the

said technical properties.

Date of Establishment: 1989-11-01

Date of Revision: 1998-02-20

Date of Public Notice in Official Gazette: 1998-02-20
Investigated by: Japanese Industrial Standards Committee

Divisional Council on Electronics

JIS C 8911:1998, First English edition published in 1999-02

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 1999

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm,
without permission in writing from the publisher.
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JAPANESE INDUSTRIAL STANDARD JIS C 8911 :1998

Secondary reference
crystalline solar cells

Introduction In the application of a Standard, normative references to the Stan-

dard shall be simultaneously referred to. It is often necessary to compare with
- similar Standards, if any.

This Japanese Industrial Standard has been prepared based on IEC 60904-2
Photovoltaic devices — Part 2: Requirements for reference solar cells published in
1989 and IEC 60904-3 Photovoltaic devices — Part 3 : Measurement principles for
terrestrial photovoltaic (PV) solar devices with reference spectral irradiance data
published in 1989, without any modification in technical contents.

1 Scope This Japanese Industrial Standard specifies secondary reference crys-
talline solar cells to be used for the measurement of output of terrestrial flat plate
non-concentrating crystalline solar cells and solar cell modules (hereafter referred
to as “solar cells and modules”) intended for power generations (which are referred
to as “secondary references solar cells”, hereafter).

Remarks : The normative references to this Standard are given below.

JIS C 1102-1 Direct acting indicating analogue electrical measuring
instruments and their accessories Part 1: Definitions
and general requirements common to all parts

JIS C 1102-2 Direct acting indicating analogue electrical measuring
instruments and their accessories Part 2 : Special re-
quirements for ammeters and voltmeters

JIS C 1602 .Thermocouples

JIS C 3312 600 V Grade polyvinyl chloride insulated and sheathed
portable power cables

JIS C 8912 Solar simulators for crystalline solar cells and modules
JIS Z 8103 Glossary of terms used in instrumentation

JIS Z 8113 Glossary of lighting terms

JIS Z 8120 Glossary of optical terms

2 Definitions For the purpose of this Standard, in addition to the definitions
specified in JIS Z 8103, JIS Z 8113 and JIS Z 8120, the following principal
definitions apply.

(1) secondary reference solar cell before calibration The solar cells selected
by a definite selecting method from among one group of solar cells manufac-
tured by using same substrate material and same construction.

(2) secondary reference solar cell The secondary reference solar cell before cali-
bration which is calibrated by using the primary reference solar cell and the
solar simulator specified in JIS C 8912.

(3) primary reference solar cell before nomination The cell elements selected

b definite selecti method from among the secondary reference solar cell
elyelillentsl.nl ) chne . y ﬁocuments
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(4)

(5)

(6)

(7)

(8)

9

primary reference solar cell The primary reference solar cell before nomi-
nation whose short-circuit current is rated based on the absolute spectral re-
sponse of the cell and the spectral irradiance distribution of reference solar
radiation.

reference solar radiation The natural solar light in which the irradiance
and spectral irradiance distribution are specified in order to express the output
characteristics of solar cells under common conditions. The spectral irradiance
distribution of this reference solar radiation represents the global irradiance
from unobstructed sky (including direct irradiance and diffuse irradiance) of 1 000
W/m? when the atmospheric conditions are as follows. ‘

precipitable water: 1.42 ¢cm
ozone content in atmosphere : 0.34 cm
turbidity coefficient (at 0.5 pm): 0.27
air mass: 1.5
and the measuring conditions are as follows
albedo : 0.2
measurement plane (against horizontal plane): 37°

The said spectral irradiance is shown in Table 1 and Fig. 1.

air mass (AM) The length of travel by direct sunlight incident to the terres-
trial atmosphere. This is expressed in the ratio to the length of travel when
the direct sunlight enters into atmosphere (standard air pressure: 1013 hPa)
vertically which is denoted as AM1.0.

The air mass is expressed by the following formula when it is not more than 4.
AM = i x sec(Z)
b,
where, b : standard air pressure (hPa)
by : air pressure at measurement (hPa)

Z . zenith angle (degree)

solar simulator An optical source which artificially imitates the irradiance
and relative spectral energy distribution of the reference solar radiation. Its
Standard is established as JIS C 8912.

short-circuit current (Is¢c) The current which flows through both terminals
of a solar cell when its output terminals are short-circuited.

spectral response The characteristic which express the dependence of a so-
lar cell output to the wavelength of incident light in such a manner that the
short-circuit current Isc (A) is indicated by its ratio to the monochromatic opti-
cal input P (A).

This is expressed in the unit of absolute spectral response or in the relative
value to the standardized value at a wavelength (relative spectral response).
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(10) irradiance (E,) The quotient of the radiant flux incident to a solar cell
surface by the area of the said surface.

(11) spectral response mismatch error The measurement error caused by the
discrepancy between the reference solar cell and the solar cell to be measured
in relative spectral response and that between the reference solar radiation
and the measuring optical source in spectral irradiance distribution.

3 Structure of secondary reference solar cell The secondary reference solar
cell shall be sealed in a package so that it will not be easily affected by the ambient
temperature and the change of optical environment, it shall be easily stored, and
shall comply with the requirements given below.

An example of representative structure of package is shown in Fig. 2.

(1) It shall be structured so that the temperature of solar cell can be held con-

stant and the measurement of the temperature is possible at an accuracy of
+ 1 °C.

(2) The angular aperture of package shall be 160° (total angle) or over.

(8) At least 95 % of the incident light in the range of sensitive wavelength of the
solar cell shall be absorbed.

(4) The output terminal of cell shall be of such a structure that current terminals
and voltage terminals are provided separately.

(5) The thermocouple for measurement of cell temperature (see JIS C 1602) shall
be thermally in good contact with a place not shadowed state for measure-
ment of characteristic.

(6) As for the output terminals of cell, the plug of structure and dimensions
shown in Fig. 3 shall be used and each lead wire shall be connected as shown
in the said figure.

Further, as for lead wires, the four-core vinyl-insulated cable specified in
JIS C 3312 or that at least equivalent thereto shall be used.
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