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Intelligent Diagnostic System of Photovoltaic Connection
Module for Fire Prevention

Jae Hyun Ahn" and Oh Yang*T

*fSemiconductor Engineering of Cheongju University

ABSTRACT

To prevent accidents caused by changes in the surrounding environment or other factors, various protection

facilities are installed at the photovoltaic connection module. The main causes of fire are sparks due to foreign

substances inside the photovoltaic connection module through high temperature rise and dew condensation in the

photovoltaic connection module, and fire due to heat from the power diode. The proposed method can predict the fire

by measuring flame, carbon dioxide, carbon monoxide, temperature, humidity, input voltage, and current on the

photovoltaic connection module, and when the fire conditions are reached, fire alarm and power off can be sent to

managers and users in real time to prevent fire in advance.
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Fig. 1. System configuration of photovoltaic connection
module.
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Fig. 2. Measurement schematic of heat sink temperature.
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Fig. 3. Schematic of flame detection.
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Fig. 4. Diagnostic algorithm of fire.
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Table 1. Experimental results of heat sink temperature

A&k EEFLT AL o= 7
(KQ) (°C) (°C) (%)
335.6 -40 -40.1 0.25

99 20 -19.9 0.5
32.96 0 0 0
12.4 20 19.9 0.5
52 40 39.9 0.25
24 60 60.1 0.16
12 80 80.1 0.12
0.67 100 100 0
0.38 120 119.9 0.08
0.23 140 140 0
0.18 150 150 0
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Table 3. Solar panel voltage measurement results

oJAlsherA: ZHA|= 400~6200ppm, UARSHERAE= 0~500 AHASL | olB7(Vde) | AZAY | 3%
ppmOEA B Al AR 4 9k f BY bEel | (Vg (Vo) *%)
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Table 2. Experimental results of CO> 250 1.613 1.624 0.68

ojatstEA (COy) A AsFE A (CO) 300 1.935 1.952 0.88
A=A} == A=At == 350 2.258 2271 0.57
(Vde) (ppm) (Vde) (ppm) 400 2.581 2.592 043
0 400 0 0 450 2.903 - -
0.5 1278.8 0.5 75.8 500 3.226 - -
1 2157.6 1 151.5
L5 30364 L5 2273 Table 4. Solar panel current measurement results
2 3915.2 2 303 — —
s 4793.9 25 3788 AFAF o] &%k ASAS 225k
3 5672.7 3 4545 (mA) (Vde) (Vdo) (%)
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Fig. 6. Output waveform when flame is detected.
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