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Abstract >> Due to lack of hydrogen charging stations and hydrogen supply com-
pared to the supply of hydrogen vehicles, social phenomena such as 2-hour
queues and restrictions on charging capacity are occurring, which negatively af-
fects the spread of hydrogen vehicles. In order to resolve these problems, itis es-
sential to have a strategic operation of the hydrogen charging stations. To estab-
lish operational strategies, it is necessary to derive customer demand patterns
and characteristics through the analysis of sales data. This study derived the de-
mand patterns and characteristics of customers visiting hydrogen charging sta-
tions through data analysis from various perspectives, such as charging volume,
charging speed, number of visits, and correlation with external factors, based on
the hydrogen sales data of off-site hydrogen charging stations located in domes-
tic residential areas.

Key words : Hydrogen charging station(£4 M4 ), Hydrogen car(4:2 XI5 X}), Hydrogen
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Table 1. Sales statistics of hydrogen charging station

Average
o | 100 | e | iy | e
(21.4-22.3) [kgf]; amount car/bus of car/bus
[kg/day] [ke/day] [count/day]
Apr 2,574 88.8 51.6/37.2 14.5/2.3
May 2,802 90.4 50.6/39.7 14.7/2.6
June 2,541 87.6 47.8/39.8 13.6/2.4
July 3,159 101.9 54.5/47.5 16.1/2.6
Aug 3,129 100.9 57.7/43.3 17.12.5
Sep 2,473 98.9 60.3/40.3 17.2/2.3
Oct 3,057 98.6 63.2/36.6 17.5/2.3
Nov 3,199 106.6 66.9/36.6 18.5/2.6
Dec 3,143 104.8 64/43.6 17.4/2.4
Jan 3,597 116 67.5/48.5 18.8/2.6
Feb 3,105 110.9 64.5/46.4 18.1/2.6
Mar 3,223 104 61.8/42.2 17.1/2.5
f }, ,J]”] r‘l'nhl H,\,‘ |\ lll‘ fiity
@)
g0 (il \m ] “w h H“'“~|HI' r~|]‘h‘“ 'I
. |‘H M
(b)

Plot and Monthly Rolling Mean of Bus Visit

61 —— Bus Visit
—— Rolling(Monthly)

202105 202107 2021-09  2021-11 2022-01 2022-03
Date

()
Fig. 1. Plot and monthly rolling mean of data. (a) Hydrogen
sales. (b) Number of car visit. (c) Number of bus visit
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Table 2. Count of registered motor vehicles by month and
province

Month Car Bus Total
(21.4-22.3) [count] [count] [count]

Apr 569 9 578
May 594 13 607
June 621 13 634
July 661 13 674
Aug 688 15 703
Sep 709 15 724
Oct 757 15 772
Nov 765 15 780
Dec 766 15 781
Jan 768 15 783
Feb 781 15 796
Mar 821 15 836
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Fig. 2. Data distribution of filling amount. (a) Car. (b) Bus
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Fig. 3. Filling rates of hydrogen sales data
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Fig. 5. Number of visits by day. (a) Car. (b) Bus
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Fig. 6. Average filling amount per hour by day of the week with
similar patterns
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Table 3. External factors for calculating correlation

External Factor )

— Unit

Type Description
Calender Hour
Temperature, precipitation,

Weather relative humidity, snow cover, Hour

Cloud cover
Traftic Traffic volume
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Table 4. Correlation between hydrogen sales data and external factors: correlation coefficient (p-value)
Fill Car Bus Hour Traffic | Temperat Pre.c:lpltat Humidity Snow Cloud
amount count count volume ure on cover cover
Fill | 0.49 0.72 -0.1 0.07 0.19 0.01 -0.15 0.00 -0.01
amount (0.00) (0.00) (0.00) (0.00) (0.00) (0.31) (0.00) (0.75) (0.33)
Car 0.49 1 0.02 -0.12 0.13 0.2 0.01 -0.15 0.01 0.01
count (0.00) (0.15) (0.00) (0.00) (0.00) 0.2) (0.00) (0.39) (0.56)
Bus 0.72 0.02 | -0.04 0.02 0.09 -0.00 -0.06 -0.00 -0.01
count (0.00) (0.15) (0.00) (0.03) (0.00) (0.88) (0.00) (0.89) (0.39)
Hour -0.1 -0.12 -0.04 | -0.41 -0.24 -0.00 0.2 -0.01 -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.99) (0.00) (0.49) (0.93)
Traffic 0.07 0.13 0.02 -0.41 | 0.3 -0.01 -0.25 0.02 0.01
volume (0.00) (0.00) (0.03) (0.00) (0.00) (0.17) (0.00) (0.16) (0.61)
Temperature 0.19 0.2 0.09 -0.24 0.3 | -0.03 -0.75 -0.01 0.00
P (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.34) 0.77)
Precinitation 0.01 0.01 -0.00 -0.00 -0.01 -0.03 | 0.04 0.00 -0.00
P (0.31) 0.2) (0.88) (0.99) (0.17) (0.00) (0.00) (0.65) (0.93)
L -0.15 -0.15 -0.06 0.2 -0.25 -0.75 0.04 0.04 0.04
Humidity 1
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Snow 0.00 0.01 -0.00 -0.01 0.02 -0.01 0.00 0.04 | 0.00
cover (0.75) (0.39) (0.89) (0.49) (0.16) (0.34) (0.65) (0.00) (0.98)
Cloud -0.01 0.01 -0.01 -0.00 0.01 0.00 -0.00 0.04 0.00 |
cover (0.33) (0.56) (0.39) (0.93) (0.61) (0.77) (0.93) (0.00) (0.98)
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