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Abstract - This paper provided a counter measures against the troubles and
accidents that are likely to take place in the power plant using hydrogen gas as a
coolant for the cooling system of the generator. Because of the extremely wide
flammability limits of hydrogen in comparison to the other flammable gases, the safety
measures against the hydrogen accidents is very important to ensure the normal
operation of electric-power facility.

This study‘'s purpose was a presentation of standard model of safety management of
hydrogen equipments in the coal firing power plant such as following items: 1)
providing the technical prevention manual of the hydrogen explosions and hydrogen fires
occurring in the cooling system of power generator; 2) the selection of explosion-proof
equipments in terms of the risk level of operating environment; 3) the establishment of
regulations and counter measures, such as the incorporation of gas leakage alarm
device, for preventing the accidents from arising; 4) the establishment of safety
management system to ensure the normal operation of the power plant.
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Table 1. Classification of hazardous areas
typical foreign countries.

Enviro- Intermittent
nment hazardous Hazardous
Constant . environment
hazardous egxgggr&e{;ﬁ under the
environment normal abnormal
Countries conditions conditions
IE}ZEucrope orl Zone 0 Zone 1 Zone 2
Germany Zone 0 Zone 1 Zone 2
Rinkdom © ¢| Division 0 | Division 1 | Division 2
Korea/Japan Zone 0 Zone 1 Zone 2
France/ltaly Zone E Zone F
Limited
Netherlands Increased Hazard Hazard
North Division 1 Division 2
America
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Table 2. Recommendation of explosion-
proof electrical apparatus used
in hazardous areas.

Hazard- . ¢ .

ous area Explosion~proof electrical apparatus

Zone O |Intrinsic safety explosion~proof structure
Intrinsic safety explosion-proof structure

Zone 1 Flame proof explosion~proof structure

on R .

Pressurized explosion-proof structure
Oil Immersion explosion-proof structure
Feasible explosion—proof structures at Zone 1

Zone 2 |Increased safety explosion-proof structure
Suitable explosion-proof structures at Zone 2
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Fig. 1. Hydrogen control unit.
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Table 3. Explosion limits and concentration
of the minimum ignition limits, the
minimum  ignition energy for
various gases.

Items . Concentration Min. Min.
Explosion _oof Ignitio Ignitio
NELIN e
Methane | 5.0~15 8.3 165 0.28
Propane | 2.1~95 5.25 148 0.25
Ethylene | 2.7~36 7.8 115 0.083
Hydrogen| 4.0~75 22 82 0.019
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Table 4. Classification of ignition sources.

Ignition c e
Sources Cause of ignition sources Note
Infrared rays, High temp.
gases, Supersonic waves, Heat
Heat High temp. surfaces, Ener.
Solar heat, Charged 8y
gases, Flame
Electricity failure,
Electrical | Opening and Shutting of | Electrical
Spark Contacts, Breaking of Energy
wire, Short-circuits
Mechanical| . .. Mechanical
Spark Friction, Impact Energy
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Fig. 3. Mlustration of hazardous areas of hydrogen
supply systen and Application of
explosion-proof  electrical apparatus  in
terms of hazardous areas.
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Table 5. Summary.
Location
Hydroge | Hydrogen supply pipe line
ltems n Generato
storage 1'st Control 2'nd r house
house Floor cabinet Floor
Classificati
on of
hazardous Zone 1 | Zone 2 | Zone O | Zone 1 | Zone 2
areas
Application|Flame|Flame FlamelFlame
of proof or iproof or |Intrinsic |proof or |proof or
explosion- {Pressuriz |Pressuriz|[safety . Pressuriz|Pressuriz
proof ed ed explosioled ed
electrical |explosion|explosio{n-proof Jexplosio|explosion
apparatus |-proof n-proof |structure {n-proof |-proof
(structure) |structure {structure structure |structure
-Incande|-Incande
sceﬁt scent {~Incande
_ .| & Metal} lighting scent |_
Incand-} palige | (Switch)| & Metat| “Incande
Equipments lighti lighting |-Annunci| halide )
ighting : S lighting
(Switch) (Switch)| ator lighting { (Gyirch)
~-HV contacts| (Switch)
(6.6kV){-Space|~Motors
motors heater
No classification of hazardous area and
Problems application explosion-proof electrical apparatus,
not instail hydrogen leakage alarm device and
ventilation device
Counter~ |[Classification of hazardous areas and application
measures ]of explosion-proof electrical apparatus
- Install hydrogen leakage alarm device
~ Install ventilation device
Remarks |~ Improve gas charging device in hydrogen
storage house (Replacement of copper tube
from hydrogen gas vessels to gas system by
flexible hose of internal pressure)
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