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CDP-INFR-01 
Hydrogen Dispensed by Quarter 
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CDP-INFR-02 
Histogram of Fueling Rates 
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CDP-INFR-03 
Histogram of Fueling Times 
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Histogram of Fueling Amounts 
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Dispensed Hydrogen per Day of Week 
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Station Capacity Utilization 
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Station Usage 
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Time Between Fueling 

Time Between Fuelings* [min]
<0 0 2 4 6 8 10 12 14 16 18 20

# 
of

 F
ue

lin
gs

 [%
 o

f t
ot

al
]

0

2

4

6

8

10

9 % of fills are within 0-5 minutes of each other
73 % of fills have more than 20 minutes between them
26532 Total Fills

Histogram of Time Between Fuelings

Back-to-Back Fills

Si
m

ul
ta

ne
ou

s 
Fi

lls

All Sites Combined
Individual Sites

Final Pressure [bar]
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

# 
of

 F
ue

lin
gs

0

100

200

300

400

500
Final Pressures for Fills with <5 Minutes in Between

Previous Fill
Next Fill

NREL 

Created: Oct-20-15 11:59 A               



10 

CDP-INFR-09 
Fueling Final Pressures 
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CDP-INFR-12 
Fueling Rates 350 vs. 700 bar 
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Number of Fueling Events per Hour 
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CDP-INFR-14 
Hydrogen Dispensed per Hour 

Amount Fueled in an Hour [kg]
0 10 20 30 40 50 60

Fr
eq

ue
nc

y 
[%

 o
f t

ot
al

]

0

2

4

6

8

10

12

14
Hydrogen Dispensed Per Hour

NREL 

Created: Oct-19-15  4:37 PM    

    
    

    



16 

CDP-INFR-15 
Number of Fills by Time of Day 
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Fueling Amounts per Time of Day 
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Fueling Rates by Amount Filled 
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CDP-INFR-18 
Fueling Amount vs. Time to Fill 
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CDP-INFR-19 
Hydrogen Dispensed by Month 
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Number of Fills by Month 
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Maintenance by Equipment Type 
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Maintenance Labor Hours per Event 
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Reliability Growth by Fills 

Sh
ap

e 
Pa

ra
m

et
er

 (
)1

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 2 3 4 5 6 7 8

Overall Site Reliability Growth By Fills

1. IEC 61164:2004(E)., Reliability Growth - Statistical Test and Evaluation Methods, IEC. 2004.
2.% change in instantaneous mean Fills between failures
3. Some sites are no longer active. Final results are shown for those sites.

Entire history
Last 20% of events
First 120 Fills

Fills

In
st

an
ta

ne
ou

s 
M

TB
F 

(F
ill

s)

0

50

100 Instantaneous MTBF (Fills)

sites

NREL 

Created: Oct-07-15  4:24 PM    

    

 
 

 
 

             



52 

CDP-INFR-51 
Mean Amount Dispensed Between Failures 

M
ea

n 
H

2
 D

is
pe

ns
ed

 B
et

w
ee

n 
Fa

ilu
re

s 
(k

g)

0

100

200

300

400

500

600

700

800

900

1000

AIR
 SYSTEM

CONTROL ELECTRONIC
S

DISPENSER

ELECTRIC
AL

ELECTROLYZER

FEEDWATER SYSTEM

FITTIN
GS&PIPIN

G

HYDROGEN C
HILLER

HYDROGEN C
OMPRESSOR OTHER

REFORMER

SENSORS

SOFTWARE

STORAGE

THERMAL M
ANAGEMENT VALVES

Mean H
2  Dispensed Between Failures (kg)

Median Site
Lowest Site

 f 1

        



53 

CDP-INFR-52 
Reliability Growth by Amount Dispensed 
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Maintenance Cost per Kilogram of Hydrogen Dispensed 
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Histogram of Fueling Rates by Year 
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