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Design of the Intrinsic Safety H,S Detector with Low Power Consumption
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Abstract: The intrinsic safety (IS) design is realized by restricting the energy of two of the ignition sources, i. e., the electric spark and
thermal effect. For specific operating environment with explosive and toxic gas, in accordance with requirement of GB 3836.4-2010 standard,
the IS design for H,S detector is carried out; it includes circuit of power supply, and the selection of RL78/G13 chip, etc. The result of
calculation indicates that the general design of the detector features high security, low power consumption, low voltage output characteristic and
portability. The IS design provides security guarantee to safety industrial production, it is a feasible and safe design scheme.
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Fig.2  The circuit of power circuit in detector
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Fig.3 The current limiting circuit of detector
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Tab.1 The allowable short-circuit current corresponding to voltage

MAHBRE  UCRELER  NCRELERFx  UBXLEZRE UB KLEFREHx LA 282 25 1A 8% 4= R Hx
/v /A 1.5/A /A 1.5/A /A 1.5/A
12.1 5.00 3.33 >5.00 >3.33 >5.00 >3.33
12.2 4.72 3.15 >4.72 >3.15 >4.72 >3.15
12.3 4.46 2.97 >4.46 >2.97 >4.46 >2.97
12.4 4.21 2.81 >4.21 >2.81 >4.21 >2.81
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Tab.2 The calculation of total energy
5B HE B BDBE TR PN

/V /7Q /7Q /mW /mm?
Qugeney 3 3.6 297.00 297.00 10.0 <20
Qrzan 3.6 297.00 297.00 10.0 <20
Q 5t~ 3.6 32.67 32.67 98.0 <20
(TR~ 3.6 32.67 32,67 9.8 <20
Q s 3.6 32.67 32.67 98.0 <20
Q s g 3.6  32.67 326.7 98.0 <20
Q et oty ot 7 3.6 32.67 32.67 98.0 <20
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Tab.3 The maximum allowable energy of inductor

M HEE/mH RRRER/W ATFERKRER/W
TN 2% 1.0 9.11 40
=l 0.1 0.11 40
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Tab.4 The maximum allowable current of inductor

mA
e TR REREx1.5 ARUEKER
LEiUR 9 13.5 300
AL 1 1.5 3500
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Tab.5 The allowable capacitance corresponding to voltage

AR TCEZERH NCKRERMx  BRZERK B RLERMx  TAXLZERE  TA KLZEHRHx
al /pF 1.5/pF /uF 1.5/pF /pF 1.5/uF
<5 150.0 100 >150 >100 >150 >100
5.1 132.0 88 >132 >88 >132 >88
5.2 118.5 79 >118.5 >79 >118.5 >79
5.3 118.5 71 >118.5 >71 >118.5 >71
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