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Study and development of the technic to detect the arc fault on the
photovoltaic string
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Abstract

Recently, the residential photovoltaic generation systems are equipped over 1 million in Japan. It is believed that the
photovoltaic generation systems are safe and maintenance- free. But, in Europe, the fires by the arc faults of photovoltaic systems
have been discussed at least 7 years ago. In Japan a few fire faults of the residential use photovoltaic systems by the photovoltaic
module failures began to be reported too. Especially, the electric arc is the worst cause of the fire of photovoltaic systems. Because,
the arc temperature is very high. It is over a few thousands degrees. The photovoltaic generation systems have to be kept safe. So,
the fast detection and breaking the electric arc in the photovoltaic generation systems is important to be the damage smallest .In this

paper, the method to detect the electric arc by using a CT, a simple amplifier, and to stop the current to the arc by breaking a relay is

reported. It is law cost and very simple circuit.
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(a) Arc conceptual diagram (c) Positive column cross section
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Fig.1. Structure of electric arc, voltage
distribution and cross section
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Fig.2. The temperature distribution of arc

X 2. 7—27 OWimiRE A0
Journal of JSES

_40_

T— 73R L VBT T XD, FOREICL ST
ETDH ERARM T L (@I T LM ERD. T—27 D
FREIERECTH Y, W& B2, IR L IS
b TEWT —7 a7 e, RBEEBRITD 2 /NS0l
SEHNCTEME R ARG S22 5. a7 () ERIXEMOR
REDA T 6720, ZOiA A E5 L CEFNIE
FIZBBLTEBY, M212BWT, 2 7E513K 8000~
12000K %7k LT A AARERIZEB W TIZER O Ek 5 Th
BHEEZNEML, 5 1000~8000K Z/RLTCW\W5A. a7HT
LB T OBEICEA 4 BIENIREI L, A CITE T,
BRI A A7 EEZE L, ALTFI RGN FER I E
EVbiILTE Y, 2 b O & IRk O & E B A R AR
35, KEEMO T —27 OYE, Z OB BRI
HELTRE ) A XE LTKREE S AT AORBRINIZ K
EENDLHLDOEEZLND.

AL TIHZORERORE ) A XIZEBL, T—27 D
FAEE CTIZ LY T4~ 5 25 OB 21T > 7

3. KBEEML AT LRAT— 7 REENEEDHE

EBIFE TR OESINC L D8R A A0, RO
R Lo mE A XL LTBIIITE 5. AR, BT —7
(&> TRAET DEHFRDIZE ) A X% CT IZL Y S
BEICABL, &EET IR0 ZomEREEZ BT
BEOBEREFICEHET L. ZOEEFMBEL, LEWE
ZEATGEICHEIPEE 2R S8, T —2 2l 5.
B 3127 — 7 R B O B 2 7R

EEEEERR mEHE s
N Tod EhFERE
\ —
CT
4
o e

Fig.3. Arc cut-off constitution conception diagram
B 3. 7 — 7 g TS A R R

CT (TR0 E ) 4 X%, Bl KGS i~
=TA FaTITH0.1 ODTF A)UHRE 100 K& L, &EET
> 7 ORI EIRE LS OB RERERE TH O, AT
Mgl A2 G =b D Th D, CT X7 — 7 FEARED
EE AR ) A XL LTHRIAL, BERShTeA Y 7
DT — 7 FCHRAT D @B LD ) A X% T T
FE LTI LRV, ZEGEAT 5720, 7—2754E
FEDREIZIBNT, KA ITRT LI, T—7BNAELT
WHERKIC CT # Hil L7258 @) &, EBROMIZ CT 21
BEL7-5E80) D, CT ICRETIELEA YA
(0SC) TRHAIL7=. Z Z Tl 4 D L &V Ml R
QA WK BT — 27 O ) A XX 0 ETREER TR & E 2
535 DC6A % EEIEIR 60V &, #HHT 10Q oitHiic kv,
T =0 BRAEIECEREI T

2014 4F



KB Y > 7B 57 — 7 BRI O R S0

[IERVE R DU N== = O elr=1y b

— >
CT ‘/?

i e S
[ ]
OSC OsC
(a) Trough (b) Separattion
(a) Hil (b) e

Fig.4. Confirmation of the conduction noise detection
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Fig.5. Arcing experimental circuit sketch and arc generator
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Fig.6. Measurement results
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Fig.7. Circuit configuration diagram of arc breaker
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