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Hydrogen Dispensed by Quarter
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Histogram of Fueling Rates

Histogram of Fueling Rates
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Histogram of Fueling Times

Histogram of Fueling Times
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Histogram of Fueling Amounts

Histogram of Fueling Amounts
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Dispensed Hydrogen per Day of Week

Dispensed Hydrogen per Day of Week
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Station Capacity Utilization

Station Capacity Utilization
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Time Between Fueling

Histogram of Time Between Fuelings
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Fueling Final Pressures

Fueling Final Pressures
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Cumulative Number of Stations
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Hydrogen Stations by Type

Hydrogen Station Type
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Fueling Rates 350 vs. 700 bar

6000

5000 |

4000 [

3000 |

2000 [

Number of Fueling Events

1000 |

Histogram of Fueling Rates
350 vs 700 bar Fills

350 bar
e 7 00 bar
s 2020 MYRDD Target
= »u s Ultimate MYRDD Target

Fill Type Avg %>1.51 %>2 Count

350 bar 0.50 2 1% 5965
700 bar 0.64 6 3% 20443

2.5 minute fill of
5kg

" —

NREL
Created: Oct-19-15 4:32 PI

NATIONAL RENEWABLE ENERGY LABORATORY

N sfdusssnnnsnnnnnnnnnnnnsn

1.5
Avg Fuel Rate (kg/min)

2.5 3




CDP-INFR-13
Number of Fueling Events per Hour
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Hydrogen Dispensed per Hour
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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

Histrogram of Fueling Rates by Amounts
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Fueling Amount vs. Time to Fill
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Histrogram of Fueling Amount Vs Time
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Hydrogen Dispensed by Month

Hydrogen Dispensed By Month
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Number of Fills by Month

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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Equipment Category Repair Time
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Failure Modes for Top Equipment Categories

THERMAL MANAGEMENT

SAFETY

FLUID LEAK_NON_HYDROGEN
DISPENSER
HYDROGEN LEAK

HYDROGEN COMPRESSOR IMPROPER INSTALLATION

INSPECT TROUBLE ALARM OR REPORT

REPLACE FAILED PARTS

SOFTWARE BUG

THERMAL MANAGEMENT 4
misC
SAFETY .SCHEDULED (PREV MAINT, UPGRADES)
DISPENSER 4

HYDROGEN COMPRESSOR 32%*

0 1000 2000 3000 4000 5000 6000
NREL

Created: Oct-07-15 55 Pl Total Labor Hours

NATIONAL RENEWABLE ENERGY LABORATORY



CDP-INFR-25

Hydrogen Quality

H2 Quality
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Compressor Monthly Maintenance

Compressor Monthly Maintenance
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Hydrogen Station Timeline
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Maintenance Labor Hours by Month

Maintenance Labor Hours By Month
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Monthly Averages for 700 bar Fills >1 kg with Pre-Cool of -20°C
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Maintenance Costs Over Time
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Safety Reports Primary Factors
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Safety Reports by Equipment Involved
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Safety Reports by Quarter
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Safety Reports by Event Description
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Compressor Energy
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Electrolyzer Energy
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Reliability Growth

Overall Site Reliability Growth
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Maintenance Mean Time Between Failures (MTBF)
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Compressor Operation Cost

Compressor Operation Cost
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Station Costs by Daily Capacity
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Average Station Cost by Category
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Station Costs
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Station Cost by Type
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Station Capacity Utilization Trends by Quarter

100 Station Capacity Utilization Trends by Quarter

1

—@— Individual Site |Number of Stations = 9 Total | Range of Station Capacities

90 sl Average of All Sites
- |Tota| H2 Dispensed = 76,973 kg |

w | +_D] il

70 |

(%)

L L L L L L L
50 100 150 200 250 300 350

Maximum Daily Fueling Capacity (kg)

60 |

50 |

40 |

30 |

Average Utilization

20 |

10 |

0

A A Y] Be A\ VA Y] Be A\ A Y] Be A
10\\0' ,LQ'\'\OI ,LQ'\'\O. qp‘\\o qp*\q‘o' 10’\1‘0. 'L“I\'LO' ,LQ’\Q'O' 19'\'2’0. 19’\'50. qp‘\'bo. ,LQ'\%O' 10’\5‘0.

Quarters

1“““0119"&031°'\&°u¢°“6°\m“""db

NREL
Created: Nov-13-15 1100 £

NATIONAL RENEWABLE ENERGY LABORATORY



CDP-INFR-45
Station Amount Dispensed by Quarter
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CDP-INFR-46

Days with Fills by Quarter
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CDP-INFR-47
Summary of Station Usage Statistics
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CDP-INFR-48
Mean Fills per Hydrogen Leak
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CDP-INFR-49
Mean Fills Between Failures
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CDP-INFR-50
Reliability Growth by Fills
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CDP-INFR-51
Mean Amount Dispensed Between Failures
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CDP-INFR-52
Reliability Growth by Amount Dispensed
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CDP-INFR-53
Maintenance Cost per Kilogram of Hydrogen Dispensed
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CDP-INFR-54
Mean Hydrogen Dispensed per Hydrogen Leak
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CDP-INFR-55
Monthly Averages for All Fills
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CDP-INFR-56
Histogram of Fueling Rates by Year
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