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Abstract

This study addresses the potential collision risks at hydrogen refueling stations and designs and
develops a radar-based collision prevention and safety warning pole system. The system integrates
aradar sensor, intelligent warning device, high-strength collision pole, and solar-powered module,
using a multi-level warning strategy to achieve real-time monitoring and accurate early warnings
for hydrogen-fueling vehicles. The system was successfully applied in a demonstration at the Yihe
Hydrogen Production Plant’s hydrogen refueling station, where it effectively warned of and pre-
vented several potential collision incidents, demonstrating its reliability and practicality in real-
world scenarios. The research results indicate that the hydrogen station collision prevention safety
warning pole significantly enhances the safety and protection capabilities of the hydrogen refueling
station, providing important technological support for the continuous development of the hydrogen
energy industry. Future research will focus on optimizing the system’s adaptability in complex en-
vironments, further promoting the intelligent and standardized safety management of hydrogen
refueling stations.

Keywords

Hydrogen Refueling Stations, Monitoring and Early Warning, Bumper Bars

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

W& ERAEIRAL R AR N, A REAE 9T REUR I B R 7y, IR 3BT 0 % [ RV R A% Lo 1]
[2]. (PERBRIEERT) AR UIsE L, SReESEIURER B bR RRIRSS 4 7 TH R $E A 2 0
MIfERI3]. TR, FEREZ X" SIKE5S T, WSS eI Lk e, ARy EEA
pER gy, JERE RO BB, R AR AR RERAI AL SR L BE R R R BE T AEA4].
FAT, SRERINH C ARG DAk Uy e A0 iz iUk,  SRE F i 4= AN st (0 2 e s o HHESD
SREN VB ZIANT[5]. SR, BEEREF LA PR A e, g o It PR SO AN I K, Heze 4
P R R B, JUH R AR I S A P S R I 2 R, SR R 7 AR R R DG B ) R

INESE AR N B R G, H aEHBEXEE, B TENS A RIRTELSIRE
FL3% 55 Dy W8 o PR I, AT AT A S RIE it A T B0 2% BRI W] E 51 A ™ B 22 A il <A R R be
AR, I3 B RN 3 TR P 4 2k 6] RS RTINS 2 2 2 B9 77 B — € HoRN
V2 ISt 7 2 BN 2 A 40 22 4= B 4 i, = SN 1 3 R Rl U R U AL 7]
HHRAEE S —MEMAR, BAHTRESMAG, ik BRnE s 5 Inasig L e, #E
SEREE SR T, BUA B S DU R A . BRIk, AT seBm S v R sE L. BBt
Ry, RO IRERE L 1 % 2R a5 5K

BUA I AH S 78 5 B rh A SR AR A XS R VP Al BB E O T I ki By it 22 4= ORI FE 8800
5. HARYHR DS E AT T 2w E RN, PR TR e SRR, JFRH T
T ARGE BN S [8]. Kim 555573 M B AU, NSt 46 2 Bz 5 H Ut S ot AT 1
BN S W91 [FIS, XISESEE ERIT T N N 2 AN R DX R B M 10] . Al ATt —2

DOI: 10.12677/sea.2025.143057 660 BAE T AR 58


https://doi.org/10.12677/sea.2025.143057
http://creativecommons.org/licenses/by/4.0/

Ed T 5%

I HUE A TT T R R NI 5 UK R R SE IR I RO R e . SR 1, _EaRw bk b T s
JRREAL B, o Bl 1 i A K RS PRI AL BT SR R A L o RTINS i 2 AR 2 = KRR
— BB OB SR, S R P 0 St 3 R T A A A DAL, (IR RN A s I
BRG] He—, W TFBen— 1k, s SR SR UL LA AME SR TE I 5 R IL 18%,
HATHEAAERBIEIR[12]; K=, REMFEEAL, FE%ENEEIA SRR MR RN &2 W
SR Ry 12, S BOSBEhB2 R 3 [13]- BUA BINE % 4 B0 22 O T AR S B4 Or e,
T 2SSy O RAT H BT B BORAT IR DRI, AW FCRAR RIS RIR, SR KB R IL
SR AL A, SEBLARARIEEE - SREEII, BRSSO IRE 3% LT s R
LAY, AR 2 SO R O TS A, i 2 SR A S S, SN S I [ AR 3 R
SEHBMLIBBILE], EE S FDJE G 2 RGUE SEHIGIE, Jyhn B i e it 7 “wish i E
B LT B RGHERERTT R
2. MEMSIEPHER SR
2.1, @it B

TN B 1 ¢ e PV AT 2 0 A 00 T 4 ) i PSR B TS O DU Bl 9P L, D IS 8 o 1Y 2 S 4R A
P, LB SR LR A

(1) Zeath: BIfAT 03 22 H 00 i, 00— Rl i BE ORGP I St (0 205 B AN 42 22 42 1) ]
i, R AL SR R KRR R A AR RR T, B AT L A RE NS K 52— SR M ANy, AR
FERERE I, 8 S KAL) BE AT RO ol 77, B ARG A N ORI DG U PR 22 4

(2) BRSSP E: 12 R G0 G i M5 R R T Th e, 42 RNt (1 4 e MR B e 2K
o BRI . SE A PER BT A -

2.2. RGAR

TN it 5 4 2 4 TR AT 2R 58 b i SR R G (FIUE AT AT AR 221 & (B EP4% 69) D (R R AR, 3 T A
PEREIN S R R A RIR L R, TERR “ BRI - Se 3 - =Bt B — Byl il 1
Ao HAZOH MU .

\ e R S T R %
AR Wtk i, 25 [ —.
R, TN ”
v ! v ¥ v v l
{ iz Mw&a& B AT ’[aﬁ;{ﬂﬁ} [iﬁ:ﬁ ﬁ%ll%ﬁ} ﬁgg*“}

RS
5RE

Figure 1. Overview of anti-collision safety warning pole at hydrogen refueling station
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Figure 2. Schematic plan of collision safety warning pole for hydrogen refueling station
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Table 1. Level 3 warning mechanism of hydrogen refueling station collision warning system
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Figure 3. Internal circuit diagram of collision safety warning pole at hydrogen refueling station
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Figure 4. Operation of anti-collision safety warning pole in hydrogen refueling station of hydrogen production plant
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