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Abstract >> In this paper, analyzes the type of failure and its effect on the hydro-
gen fueling nozzle used in hydrogen station. Failure of hydrogen fueling nozzle
was analyzed using a qualitative risk assessment method, failure mode and ef-
fect analysis. The failure data of hydrogen fueling nozzles installed in domestic
hydrogen stations are collected, and the failure types are classified, checked the
main components causing the failure. Criticality analysis was derived based on
frequency and severity depending on the failure mode performed. A quality func-
tion is developed by a performance test evaluation item of the hydrogen fueling
nozzle, and the priority order of design characteristics is selected. Through the
analysis results, the elements to improve the main components for enhancing
the quality and maintenance of the hydrogen fueling nozzle were confirmed.

Key words : Hydrogen(£4), Fueling nozzle(3M L&), Hydrogen station($4 %
M A), Failure mode(11 % 2 E), Effect analysis(Y T £41)
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Fig. 1. Configuration of hydrogen fueling nozzle
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Fig. 2. Section view of hydrogen fueling nozzle
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Table 1. Failure mode and mechanism analysis
No | Component Potential causes Potential failure effects Potential failure mode Rating
Breaking of wire bet . L .
reaxing of wire between FECV communication Non-communication charging
1 IR cable lens and cable due to . . il
. not available reduces charging rates
IR cable tension
. . . Risk due to hyd
Freezing occurs between Charging interruption 18 due 0, " roge1'1 gas
2 Jaw . outflow and interruption of I
jaws due to gas leakage .
charging
. . Unable to charge due to
Handl F f handle fi
3 . and ° feezing of ha ndle fixing Nozzle not fixable non-fixed, charge delay during m
fixing device device

normal return time after thawing

. Parts breakage due to user
4 IR receiver £

Unable to fix nozzle due to
component breakage

Low charging rate due to defect
communication

negligence
5 Receptacle Freezing of receptacle
fastening fastening

Charging interruption due to
gas leakage

Unable to charge due to
non-fixed, charge delay during I
normal return time after thawing

IR connector partial

Defect communication

Low charging rate due to defect

6 | IR connector . . . - I

moisture generation due to moisture communication
. Parts breakage due to user Unable to charge due to Unable to charge due to
7 Hand grip : . il
negligence component breakage inoperable handle

3 O-tin O-ring dropped out due to | Low charging rate due to | Low charging rate due to defect m

¢ impact defect communication communication
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Table 2. Standard for failure grade

Failure Failure o .
. . . Criteria for judgment
rating classification
.. . Unable to perform mission, loss
I Critical failure P

of life

a Major breakdown

Unable to accomplish much of

the mission

m Minor Unable to accomplish part of the
breakdown mission
v Slight breakdown No impact

Table 3. Failure mode and criticality analysis

High 2,5
Fai
allu.r © Medium 7 1
severity
Low 48 3 6
Failure frequency Low | Medium High
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Table 4. Quality function deployment level |
. . Receptacl .
Component IR cable IR receiver | Hand grip Jaw IR connector S6ep ?C ¢ O-ring
fastening
Fail . . Fracture, . Moistu .
a gre Disconnection | Fracture rae gre Freezing o1 're Freezing Drop out
function Freezing generation
Leakage © © A
Durability JAN VAN o
Starting pressure o o o
Charge status © A A ) © o A
Life o o
Points of 8 5 2 11 8 11 5
importance
Most importance © (5), Importance o (3), Commonness /A (1)
Table 5. Quality function deployment level Il
. Test
Points
. Valve ..
Component Failure of Endurance of] . Abnormal | Durability
. Leakage test| operation Freeze test
Importance | pressure test load test test
handle test
IR cable Disconnection 8 o o ©
IR receiver Fracture 5 o A o o
) Fracture 2 A o
Hand grip -
Freezing 2 o o AN o
Jaws Freezing 11 © A ©
IR M01stu.re 3 A o
connector generation
R 1
eceptfdc ¢ Freezing 11 A © A ©
fastening
O-ring Drop out 5 o o VAN o
58 148 41 102 36 131
Test effectiveness score and rank
4 1 5 3 6 2

Most importance © (5), Importance o (3), Commonness A (1)
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