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Vehicle Count
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Evaluation Phases and OEM Participant Trend
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Cumulative Vehicle Count and Miles Since 2006
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Vehicle Miles

Vehicle Odometer
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CDP-FCEV-03
FCEV Miles Driven by Calendar Quarter

Vehicle Miles By Calendar Quarter
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Fuel Cell Stack Hours

FC Stack Operation Hours
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Fuel Cell Stack Operation Hours by Calendar Quarter
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Driving Start Time—Day
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Driving by Day of Week ,
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Daily Driving Distance
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Average Trip Speed
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Trip Speed Comparison with Standard Drive Cycles
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Trip Ambient Temperature
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Time Between Trips
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CDP-FCEV-37
Time Between Trips and Trip Ambient Temperatures
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CDP-FCEV-38
Trips per Hour
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Trips per Hour by Fuel Cell Operation Hour Groups
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Comparison of FC Stack Operation Hours and Miles Traveled
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CDP-FCEV-08
FCEV Fill Amounts
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Average Vehicle Fuel Economy
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On-Road Fuel Economy Trends
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CDP-FCEV-41
Effect of Average Trip Speed on Fuel Economy
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Effect of Average Trip Length on Fuel Economy
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CDP-FCEV-44
Average On-Road Fuel Economy by Vehicle Odometer
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Greenhouse

Gas (GHG) Emissions by Fuel Economy
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Maintenance by Subsystem Category
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Maintenance by Component Category
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Maintenance by Component Category by Quarter
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CDP-FCEV-70
Maintenance Total Number of Events
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Maintenance Total Labor Hours
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Maintenance per Vehicle
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Mean Miles Between Failure

Mean Miles Between Failure (per vehicle)
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Maintenance Causes and Effects—Stack Subsystem, Filter Component

100

80

60

40

% of Events

20

~

PREVENTATIVE MAINTENANCE

ﬂ NREL
et .

tad: Anr-9R_1R 4-0Q DI

NATIONAL RENEWABLE ENERGY LABORATORY



CDP-FCEV-58

Maintenance Causes and Effects—Stack Subsystem, Sensor Component
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Maintenance Causes and Effects—Stack Subsystem, Stack Component
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Maintenance Causes and Effects—Thermal Management Subsystem, Coolant Component
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Maintenance Causes and Effects—Thermal Management Subsystem, Filter Component
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Maintenance Causes and Effects—Thermal Management Subsystem, Pump Component
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Maintenance Causes and Effects—Air Subsystem, Filter Component
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Maintenance Causes and Effects—Air Subsystem, Sensor Component
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Maintenance Causes and Effects—Air Subsystem, Humidifier Component
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CDP-FCEV-21

Operation Hours and Voltage Durability
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Projected Hours to 10% Voltage Degradation
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Fuel Cell Stack Voltage Durability as a Function of Voltage Drop Levels
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Fuel Cell Operation Hours and Voltage Degradation Trend
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Max Fuel Cell Power Degradation Over Operation Hour Segments

Max Fuel Cell Power Degradation

150
T+
1
1 —
. _ - - - +
L F o+ 7 v 7T 7T T T o7 ~ _ _
1 1 1 1 1 1 1 1 ' : T ;
100 E E s
o El
1 1 o 1 1 1 1
- 1 L $ - e 1 1 1 1 1 1 i 1 X 1 1 :
=5 + + 4 0 L 1 1 1 1 1 M o L 1 1 ' i r
- =5 R & ! ] ! ! X 4 L .
o + 1 £ - == !
3 +* + -+
o
°\° +
50 |
Data Range
—25 " 8 75 " percentiles
==g==Group Median
+ Outlier
0 I I I I I | | | | | | | | | | | | | | |
0 N N N N N N \) o ® N N 0 o o N \) N N N
N\ rLQ er ) N O o\Q %Q QQ \QQ '\\Q '\119 \'5“ '\b‘Q \‘)Q '\Q,Q (\Q '\$Q ,\QQ rLQQ
2
Stack Op Hour Segments
NREL 1) Normalized by fleet median value at 200 hours.
Greatec: Mar04-16 2:57P 2) Each segment point is median FC power (+/-50 hrs). Box not drawn if fewer than 3 points in segment.

NATIONAL RENEWABLE ENERGY LABORATORY



CDP-FCEV-50
Voltage Degradation Projection by Operation Hours
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Fuel Cell Operation Hours Beyond 10% Voltage Degradation
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CDP-FCEV-07
Distance Driven Between Refueling
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Average On-Road Vehicle Range
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CDP-FCEV-54

Vehicle Average Fill Amount by Month

Vehicle Average Fill Amount by Month
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Vehicle Fill Count by Month
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CDP-FCEV-56

Average Vehicle Miles Between Fills by Month

Vehicle Average Miles Between Fills by Month
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CDP-FCEV-40
Fuel Cell Voltage

Fuel Cell Voltage
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CDP-FCEV-45
On-Road Fuel Cell Stack Efficiency

Fuel Cell Stack Efficiency
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CDP-FCEV-52
Fuel Cell Stack Energy at Power Levels

Fuel Cell Stack Energy
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CDP-FCEV-24
Fuel Cell Stack Power Level Operation Time

Operating Time at Fuel Cell Power Levels
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CDP-FCEV-25

Final Fueling Pressure—FCEV Onboard Sensors

Final Fueling Pressures
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CDP-FCEV-28

Vehicle Tank Temperatures Before and After Fueling
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Temperatures Prior to Fueling Temperatures After Fueling

Vehicle Tank Temperatures Based on Fill Events
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CDP-FCEV-29
Vehicle Tank Temperatures: Before and After a Fill

Vehicle Tank Temperatures: Before and After Fill Events
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CDP-FCEV-30
Vehicle Tank Temperatures and Pressures After Fill Events

9 Vehicle Tank Temperature and Pressures after Fill Events
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CDP-FCEV-06
Average Calendar Days Between Refueling per Vehicle

Calendar Days Between Refueling
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CDP-FCEV-09
FCEV Fill Duration Time

Vehicle Time at Hydrogen Station for Refueling
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CDP-FCEV-15
Hydrogen Tank Level at Refueling

Tank Level At Fill
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CDP-FCEV-16
Refueling by Time of Day

Refueling by Time of Day
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CDP-FCEV-17
Refueling by Day of Week

Refueling by Day of Week
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CDP-FCEV-46
Vehicle Tank Temperatures versus Ambient Temperatures

50 Vehicle Tank Temperatures: Before Fill versus Ambient Fill Events
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CDP-FCEV-49
Fill Pressure and Temperatures Compared with SAE J2601 Limits

Fill Pressures and Temperatures Compared to SAE J2601 Limits
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CDP-FCEV-11
Vehicle Size Parameters

Fuel Cell Electric Vehicle (FCEV) Size Metrics in Evaluation Project
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CDP-FCEV-12
Fuel Cell System Power Parameters

Fuel Cell Electric Vehicle (FCEV) Power Metrics in Evaluation Project
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CDP-FCEV-13
Vehicle Speed and Acceleration Parameters

Fuel Cell Electric Vehicle (FCEV) Speed & Acceleration Metrics in Evaluation Project
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CDP-FCEV-48
FCEV Hydrogen Storage Metrics

Fuel Cell Electric Vehicle (FCEV) Power Metrics in Evaluation Project

Range of FCEV Model Years
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CDP-FCEV-10
Data File Count and Size

FCEV Trip Data File Count and Size
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