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Study on photovoltaic module temperature measurement using the optical fiber
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Abstract

In japan, the sun shine project started about 40 years ago. One of the purposes of this project was spreading renewable
energies. Particularly, the spread of photovoltaic generation systems have been progressed. Recently, the installation of photovoltaic
generation systems for residential have already reached 1 million units in total. Usually photovoltaic generation systems are
believed safe and maintenance-free. However, some failures and accidents on the photovoltaic generation systems have been several
reported. In this paper, the method to measure the temperature of photovoltaic module using the optical fiber is proposed. Because it
means that it can be found failure occurrence immediately of the photovoltaic modules to know the temperature characteristics of
them. In addition, the most accurate condition to attach the optical fiber and the correlation between the hot spots and the shadows
on the photovoltaic module are reported.
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Fig. 1 Principle of the thermometry using the optical fiber.
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Fig. 2 Change in scattered light intensity.
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Fig. 3 Composition of the measurement system.
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Fig. 4 Appearance of the photovoltaic generation system.
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Fig. 6 Tectonic profile.
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Fig. 8 Thermometry at the overall length.

X8 4K COIRENE
7. BBELRXETFAINBREELVYDORE

T 7 A NEERICKATHET 2%E, &K 2m 23
WRDNE D DEFEGRT D0, WHNRFEREIT-T-.
AR LTETIRO A m 2L, FBEIE, 20 L2
ERRR & EEE, ) 70mm, MJE R 200mm OBRRIZ R AT,
Ty ANEEL, INLEFEAL, BE 30mm OHLO ET
FERAAT o T2, EFEEHIBRIRO b DIEA K 1m(Sturns),
2m(10turns), 3m(15turns)? 3 FEXEH, EHRE T 4 FHE
ThV, Bz hTh SEAE L. 5 2Dl A afl
N7 7 A RNDEEEZ Im &L, BEEZE->T0n5S. 59
DI A T DAY & e OFR MR & JE PR E 2 2GR Gl
E L. FEERE O T2 9 12T

Fig. 9 Thermometry method using body warmer (@2m).
B9 Ao m & VTR EEIE (4R 2m)

Journal of JSES

_46_

Temperature[°C]
G .B BB N8

%}/&o

. 4 Ti

T s ;"‘“r--——r____._/a’ Time[mm]
0 3% 4

The length of optical fiber[m]

(a) A straight line
(a) EHR

30
E 25
22
2
@ 15
2 10
S
L 5
L M
The length of optical fiber[m]
(b) Fiber 1m (5turns)
(b) Y7 7 A /N Im(E#K 5 [A))
30
E 25
22
g 15
2 1
E
|2 5
1]
ime[mm]
The length of optical fiber[m]
(c) Fiber 2m (10turns)
(c) X7 7 A 3 2m(CEHL 10 [A])
30

[
w

=

[
o

AV (\ S
.'Jl \‘I: ]"&\ v

/ 1 -'.*‘-' o \
ARG

Temperature[°C]
5 &

o w
|

e

o
“s

e £
—~r—r
L -

0 L/ #5% Time[mm]
5 10 CA?

25 _;_r__"‘—r- 0

The length of optical fiber[m] =

(d) Fiber 3m (15turns)
(d) J&7 7 A /3 3mCEH 15 (7))
Fig. 10 Thermometry in body warmer.
10 HAr TORERERRRE

2014 4



HT7 7 AN " TR ERE Y 2 — ) O EEEHIT 7S

w
=]

—h401

N
w

3\

-
o

Temperature[°C]

w

o 2 a4 [ 8 10
Time[mm]

Fig.11 Thermometry by using thermocouples
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Fig. 13 Correspondence with the cell number (Hot spot points).
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Fig. 14 Measurement result of the temperature.
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