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Abstract: In this paper, we develop a explosion-proof LED lighting (Ex circuit) circuit of Explosion—proof
LED Signal Lamp (Ex LSL) to utilize the core module of the explosion—proof Local Control System (Ex
LCS) for offshore plant applications. And then analyzed its electrical, optical and thermal characteristics.
Ex circuit was applied input voltage from AC/DC(12~254) V. In this experiments, stable light-on
characteristics were confirmed by eyes for the every input voltages with min. 78462 and max. 517,975

cd/m?

of luminance. also Output current and output luminance was made proportional.

Because the

measured maximum surface temperature of Ex circuit was 54.23C at AC 48 V, Ex circuit was rated with

T6 of temperature class. Finally, Ex circuit was shown stable light on characteristics under the - 50°C and

60C during 12 hours of test period.
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Table 1. Electrical equipment classified

Classification Contents

Electrical equipment of explosive

Group I ..
D methane gas mining
Electrical apparatus for explosive
Group I gas atmosphere other than mines for

explosive methane gas.

Table 2. C(lassification of gases and vapours into

explosion groups and temperature classes.

I oA B oc
T1 Methane Aceton Town gas Hydrogen
(exept13) & yarog
Ethanol Ethylene .
b (exept 6) (exept 1) Ethine
T3 Brnzine Ethylen,
(exept 7) (exept 1)
T4 Ethyl ether Ethyl
(exept 1) ether
T5
Carbon
T6 disulphide
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Table 3. The maximum surface temperature of the
electrical device group Il classification.

Ignition temperature
of the combustible

Maximum surface
temperature of

Grade electrical equipment gas stream<AT>

(C) (C)

T1 450 450 <
T2 300 300 < AT <450
T3 200 200 < AT < 300
T4 135 135 < AT < 200
TS5 100 100 < AT < 135
T6 85 8 < AT < 100
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Table 4. Criteria of development.

Item Development standards

AC/DC 12~254 V

Input power

Explosion proof grade Ex d IC T6 (87T)

Operating temperature -40~+60T

NE

M v
a3 2

)

Fig. 1. Schematic of the Ex LED signal lamp.
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Fig. 5. Ex LED signal lamp temperature characteristics.

Fig. 6. IR camera measurements (AC 254 V).

Fig. 7. IR camera measurements (DC 110 V).
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Fig. 8. Lighting characteristics test (- 50C).

Fig. 9. Lighting characteristics test (+ 60C).
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