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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.

F—U—F: KGEMEY 2—)b, K77 A8, REFHN, Ay ARy b, &

Key words : photovoltaic module, optical fiber, temperature measurement, hotspots, shadows

1.[XCHIC

FA N a7 ZERRIC 1974 FEIC T kL X —[HE & B
BEMBE D PANRI 2 HEE LT o vy oA VEHEIDNIRE Y,
KBV EFE BT LR ALEST T & LT, BRI REA~D
W BRI RSN T A T2 R ECEBRRGEETT
5 —J5, MBI N FEHE S VR 40 £V, £, Z ORI,
KBEIEFEEOENIZI T 58 A BAEEELE 2020 412 2005 47
FED 20 1%, 2030 4412 40 {5 & L CAMEMERDAHE L SN TE
72@. T, fiBhe, SEEBGHE R ORI X0 B
WO R U, K 24 4R 7 AT, (EERAOKRB B
AT LOFRENRF 100 TTEZEM LT oL H 50,
S BERIEH D b OOERILKITF bOEBXHND.

KBGIEFETE S AT L& IR EOLEE & g L2545,
HEIEMEORE R e E OBERT A2 <, RSFE B O LB
ML LEEOINETHY, KBEREL AT LAZEA
L7-FEZIL, RSF - SRS L TR EmEALTHD. =
DI OKGHFEE Y AT AOKBEMT Y 2 — VENLR A
U A TTHENEA L TH, BEEOK FAEE T
RN, BEREEINIER AR SN WEBIN S & B D
EEZLND. —J7, BELTHLEEU RO L2 K

*1 A TS (T480-1189 ML EA THEE 2201
FHh)  e-mail: ke.ando@nito.co.jp

1 EMITERTRTE LEeR KeEbidk

*3OEMITERY L Hdz

(FRR= 12014 452 H 14 B)

Vol40. No.4

_43_

EHIZBON T, Ay NAR Y SOFAER EOREX e R E
BB N A STV D@, KB D B 3B 1

5 ZENRLL, AR < FESE IS KIAE O K5 a0 H 5
BEZRECEXL0PEETHD. KBTS 2—10D
SR FHANC I, BT OBE X & VD i, RN
AT HRNDFERENREINTNDO. L, Z
NEDITETIIA N Y —F—D K 9 IR K73 KMy 4 8
fE A OSBRI 5 2 LIXREECH S.

KL T T 7 A RN oL, T~ UBELDED JF G
Z NG U 72 R A 4 KB FE T 7 o — LB R SN
JAWD FIEERRET 5. ZOFEL, KEEOKBERS
AT D& G| 2 ZEAT 2 KBGEME S 2 — /L OIRE DM
BT, ZOREAEBNEICRATEZLO L TE 5.
ZOFEOHNELE, 10kW O KBIEIEES 2T 2% A
TEBRBIL, SHITEEELHELTONRT 74 D%
B, BIUOWIC L 5 KB OFEORR I RTh LTz
DT, ZOHEEHERIZOWTHET S.

2. SYUHERERVERERANAE

W7 7 AN T~ BT X AIREFH O kL,
T AN =P =LA B AT D EHT 74 D%
FRCARERS THGEL () FEL, ZDOAFSEO—EN
AHHFIZRH-TL D, ZbDH b7~ UHELeci,
LA U —ELY, AN—2 RV, TUoFARA =7 AN 3
FERH D, VAR I BEEANCEAET DA h—
7 AN LW RN ET DTV F A N—7 AFEOTE L
IE, REICHAILTET S, 20200 ROENESY

Kb A ) F—



Lk - I - HH - Rk - —W - IRH

B, ML, ZOMERDNLHT 7 A S EEOERE 2R

5. F7o, BEFHAERTCE L TIE, 67 7 A S ROXD ncidert [
{CMGHREE & AR 2> HARIRIERE 2B 0 L, FHIERT & pulsed light o Raman
BET L. 7~ U BEDEE AW IR SRR RO PR & i Optical

21=785nm a scattering

L
HICOMELAL A B 1 &R 21245 42 =0, mme===7f§§l_ﬁ¢3umw A Fiber optic
raman sensor
Fmmm e scattering
7ﬁ S G(}:I A 15=760nm
52 Micro Ao =785nm
\/‘/\/\h SeomAR || computer A =810nm

Light detector

LAY—

Distance

Scattering light
spectrum

Fig. 3 Composition of the measurement system.
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Fig. 2 Change in scattered light intensity.
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Fig. 4 Appearance of the photovoltaic generation system.
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(a) The back surface of the PV.

#1 KT 7 A SOREYEAE
Table 1  Standard specification of optical fiber.

JYAEY PVC #efiift
Tl SUS &P Ly i)
aa! PretE s
-20~70°C -20~75°C(IE#)
" (Hi55%) -200~60°C({EIR ) 20~75C 20~75C (b) Enlarged view <Left>. (c) Enlarged view <Right>.
R HE P
1501CLLF 20~300CEAF (tmit (ti) (b) PERH<F> (c) PERK<A>
(RIS (FEIRLA) Fig. 7 The back surface of the PV modules of temperature test .
HA R 2%4mm S 1.4~3.2mm B 3~5mm [EA 2.5mm 7 tt@i%gﬁkﬁ%@é#@% Vo ‘_‘/V%ﬁ

Vol40. No4 - 45 - Kb A F —



Lk - I - HH - Rk - —W - IRH

bl 2 S DIREERE ORSEE L 21T 5 72, IREAL
PRI T 5 HINT, KRBT Y 2 — L O /L O
T L IR 2 B THR L, TRENORESRICBT S
KT 7 A NOIREEEERE Lz, fERE2R S IRT.
Ty A NEEGRTHE LT 2a— O T 7 A NDE
SFEV 2—LOMEORE X 1.35m D § fFICRREMA4, 1
F30mTH Y, IREOECEIEE L BRIHT2ERHKRT
WU L, K 2m 2RISR TRRE L7z b Olda
E0 250mTH Y, Jodin & thil 2 mOMEE DI TN
STEY, WEBENERIRE Y SN ENn15. Bk
DFERND, J7 7 A N AV TREBERTY 22— /L O
FEEREZIT DA, 7 7 A NEERRIC U TRE L2
WX e ERE NS DN 2 E R T -,

30

i Straight :
i i
25— ;
‘\\/\ : i / :
—20 ' Circle ;
O I
i ! r
[ I i
et 4 L
215 i 1
= | u.
o | 1
[ 1 1
Q i 1
€10 T ]
o ] 1
= ' i
H |
5 i !
i 1
i |
i i
i 1
0 L - . . —

) 50 100 150 200 250 300

The length of optical fiber[m]

Fig. 8 Thermometry at the overall length.
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Fig.11 Thermometry by using thermocouples
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Fig. 12 Measurement result of the temperature.
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Fig. 14 Measurement result of the temperature.
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