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Design of Automatic Fire Prevention and Suppression System
for Photovoltaic Connection Module

Kang Won Lee’ and Oh Yzmg}kT

*fSemiconductor Engineering of Cheongju University

ABSTRACT

A solar power generation system uses a solar module that collects solar radiation energy, a connecting board that

collects DC power generated from the solar module, and a diode to prevent reverse current from flowing from an

inverter to the solar module. The existing photovoltaic connection module consists of only fuses and diodes for

reverse polarity and overcurrent blocking, and does not have fire diagnosis, prevention, and suppression functions in

the event of a fire. To solve this problem, this paper presents a method to monitor the internal state of the photovoltaic

connection module using several sensors and to prevent and extinguish a fire using solenoid valves and fire

extinguishing agents when a fire is detected. Through the experiment, it was confirmed that the proposed method

normally suppresses the fire in event of a fire.

Key Words : Fire Prevention, Fire Suppression, Photovoltaic Connection Module, Flame Sensor, Fire extinguisher
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Fig. 1. Fire suppression algorithm of photovoltaic connection
module.
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Fig. 2. Sensor of temperature and humidity for outdoor
(CM2305).
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Fig. 3. Measurement schematic of heat sink temperature.
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Fig. 4. System configuration of photovoltaic connection
module.
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tion module.
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Table 1. Experimental results of flame detection sensor

X2 A2 HMSEAME ==l AHI HMSEHAL
(cm) (s) (cm) (s)
20 233 90 452
30 241 100 413
40 292 110 538
50 311 120 5.66
60 2.89 130 545
70 3.04 140 529
80 3.12 150 437

AA| kg FEEE YR wix =] 9l UVIR B
ARAAA L A BAY 7FsAde] e AR tholes Ab
ol9] A7} oF 20:30cm A& H=dl AEAT} 20em
0= 233%0]1, 30emY W= 24122 IS 20| T+
Aetal Zgshe e EAVE e A S 2

ahoie.

ShA7 SR delio] S MRS 2 AlA CO2 &
8} otz BARSHEY), &elieol= WHE DC UVl
F24& 3] Wo] MCUS| A2E delol2 4183 4

W AAZT A 4 edRAnTE S Fg 79 A
F oS Wl of Mms B9k AL oF 1349 RS
aulFh £ ERelAE AC 20VE ¢ ol DC
UVRSAZE 0] SMPSE Alg3) 223t Ade &0
= ol s
S ohl A9 e 4
Hu ) o 5 AY AL RE 428 Y
A RS g A& fRel S Yol
) Sch o4 14 7 o8 28] Sl i 4
wsfe] CO2 43 OFA) 727t 4t o] Fig 83t 2
o] A=) i
oF SZEE CO2 23} o] Fhat mE 47 1 7}
A AL I, BEE $E) A ek BT 23]




Y AU A A ol L At A

28 A 37

oft thEs] 48} ok AL B e A7k UR
oFtaL 43} tAFEe] 4ol Ao) ik s ol4k

et 71K W2 e o) el sl e
%3 shelsioick

AR TELEDINE LecrOy
Evoryatioreyoulook”

34 ms
! 20ms/DIV

|
: 0.5A/DIV
1

Fig. 7. Current waveform when solenoid valve is triggered.

Fig. 8. Injection of fire extinguishing gas.
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