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A Study on the Method to Avoid the Gas Group || C Equipment of
Explosion Proof Electrical Equipment Adjacent to the Source of Release
of Hydrogen Handling Facility
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ysbyun@uc.ac.kr Abstract >> Appropriate explosion proof electrical equipment should be installed

_ in hazardous areas. In areas where hydrogen is handled, explosion proof elec-
Egczzzd ié j:lr;e;)gf trical equipment adjacent to the hydrogen handing facility must be reviewed for
Accepted 11 August, 2022 selection of gas group IIC (or [IB+H>) equipment. When selecting explosion proof

electrical equipment for the flammable substance handling facility in areas
where hydrogen and flammable substance are handled, the method to avoid gas
group IIC (or 1IB+H>) equipment has been suggested by using the operating pres-
sure of the hydrogen handling facility. When the operating pressure of the out-
door hydrogen handling facility is 1.065 MPa or less, it has been confirmed that
there is no need to install gas group IIC (or IIB+H>) equipment for the flammable
substance handling facility adjacent to the hydrogen handling facility. And the
method of selecting explosion proof electrical equipment for the flammable sub-
stance handling facility has been suggested as a flowchart, so it will be able to be
utilized when selecting appropriate explosion proof electrical equipment.
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Where, p, : critical pressure (Pa)

p, : atmospheric pressure (101,325 Pa)
v : ratio of specific heats (dimensionless)
w,

g

: mass release rate (kg/s)

Table 1. Hazardous area classification procedure

Step Description

Grade of release
Estimation of release rate | * Hole size
Release rate

Degree of dilution

Assessment of ventilation I . -
v ¢ Availability of ventilation

Hazardous zone
Extent of zone

Hazardous area classification
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C; : discharge coefficient (dimensionless)
S : cross section of the opening hole (m’)
p : operating pressure inside the facility (Pa)
M : molar mass (kg/kmol)

Z : compressibility factor (dimensionless)
R : universal gas constant (8,314 J/kmolk)
T : absolute temperature of the fluid (K)
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Where, T, : characteristic of release (m'/s)

W, : mass release rate (kg/s)

p, - density (kg/m’)

k : safety factor (dimensionless)

LFL : lower flammable limit (vol/vol)

u,, : ventilation velocity (m/s)

edl p, e W7IU(101,325 Pa), M &
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Table 2. Zones for grade of release and effectiveness of
ventilation”

Effectiveness of ventilation
Grade of High dilution
release Availability of ventilation
Good Fair Poor
Continuous Non-hazardous Zone 2 Zone 1
(Zone ONE) | (Zone ONE) | (Zone 0 NE)
Primar Non-hazardous Zone 2 Zone 2
Y| (Zone INE) | (Zone 1 NE) | (Zone 1 NE)
Second. Non-hazardous | Non-hazardous Zone 2
Ay (None 2 NE) | (Zone 2 NE)

+ Zone O NE, 1 NE or 2 NE indicates a theoretical zone which
would be of negligible extent under normal conditions
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Fig. 1. Piping and instrument diagram of hydrogen and flam-
mable substance handling process
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Table 3. Release rate and operating pressure for secondary
grade of release

Elevation from Ventilation | Release | Operating
ound level velocity rate pressure
& (m/s) (kg/s) (MPa)

<2m 05 1236E-4 | 1.065
Unobstruct | =2 m up 1 247364 | 2.130
ed areas to5Sm
>5m 2 4946E-4 | 4261
<2m 0.5 1236E-4 | 1.065
>
Obstructed | =2mup | 5 1236E-4 | 1.065
areas to5m
>5m 1 2473E-4 | 2.130

Table 4. Data for the release rate and operating pressure of
hydrogen handling facility

Items Data Remarks
Molar mass (kg/kmol) 2.016
Absolute ambient temperature (K) | 298
Absolute temperature of the fluid (K)| 298
LFL (vol/vol) 0.04 4%

Safety factor attributed to LFL
(dimensionless)

1

Atmospheric pressure (Pa) 101,325

Discharge coefficient

. h ifi
(dimensionless) 075 | Sharp orifices

Ratio of specific heats

1.41
(dimensionless)

Compressibility factor
(dimensionless)
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Table 5. Release rate and operating pressure according to
type of release

Release Operating
. .. | Release rate
Items characteristic (kefs) pressure
(m'/s) (MPa)
Diftusive 0.053 1.747E-04 1.505
Jet 0.220 7.255E-04 6.249
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Table 6. Operating pressure according to item
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[Classiﬁcation of hazardous areas for hydrogen release sources]

Fig. 3. Flowchart for the selection of explosion proof electrical equipment for flammable substance
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