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Technology Validation Progression 
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FCEV Evaluation Project 
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1DOE Project Overview 
  $5.5 million DOE funding 
  Data collected from up to ~90 vehicles 2Project managed by Electricore 
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Hydrogen Stations 

37 Operational 
53 Planned 
4 Retail - Open 
45 Retail - Planned 

Los Angeles Area 

N. California 
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Station Project Partners 

Current 
o California Air Resources Board 
o California Energy Commission 
o California State University Los Angeles 
o Gas Technologies Institute 
o Linde 
o H2 Frontier 
o Proton OnSite 
o Shell 
o IPHE and HySUT 

– Initiating partnership 
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NFCTEC 

Photo by Dennis Schroeder, NREL 

High 
Performance 
Computing 

Laboratories 

NFCTEC @ Energy Systems Integration Facility 

http://www.nrel.gov/esi/esif.html 

Station 
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CDPs 

DDPs 

Confidential 
Public 

NREL’s National Fuel Cell  
Technology Evaluation Center 

National Fuel Cell Technology Evaluation Center 
(NFCTEC) 

Composite Data Products (CDPs)  
• Aggregated data across multiple systems, 

sites, and teams 
• Publish analysis results without revealing 

proprietary data every 6 months2 

Detailed Data Products (DDPs)  
• Individual data analyses 
• Identify individual contribution to CDPs 
• Only shared with partner who supplied 
data every 6 months1 

1) Data exchange may happen more frequently based on data, analysis, and collaboration 
2) Results published via NREL Tech Val website, conferences, and reports 

Results 

Internal analysis 
completed quarterly 

Bundled data (operation & 
maintenance/safety) 

delivered to NREL quarterly 
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Templates enable collection of similar data from all the projects 

Data Templates and Tools 



FCEV Results 
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Durability – Projected Hours to 10% Voltage Drop 
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Max Op Hours
Max Fleet Ave Durability1,2,3

Ave Fleet Ave Durability1,2,3

NREL cdp_fcev_31
Created: Oct-31-15 12:51 PM | Data Through: 2015Q2

169%
increase4

129%
increase4

1) Durability based on voltage degradation to 10% lower than beginning of life voltage. 10% voltage drop
    level is a DOE metric for assessing fuel cell durability.
2) Projections using on-road data are calculated at approximately 55 - 65% rated stack current.
3) 10% voltage drop is NOT an indication of an OEM's end-of-life criteria and projections do not address
    catastrophic stack failure.
4) Percent increases are calculated relative to LD1 (2006-2007).
5) Maximum operational hours not reported in LD2+ (2010-2011).

Included Vehicles: Partial
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On-Road Fuel Economy Comparison 
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Fill Pressures and Temperatures  
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Fueling: Temperature Before and After 
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Avg Final Pressure = 346 bar
% of Fills > 350 bar = 41%
Number of Fills = 2889

Avg Final Pressure = 717 bar
% of Fills > 700 bar = 66%
Number of Fills = 11907

Average
Nominal

NREL cdp_fcev_25
Created: Oct-30-15 12:03 PM | Data Through: 2015Q2 *The line at 450 bar separates 350 bar fills from 700 bar fills.  It is slightly over 

the allowable 125% of nominal pressure (437.5 bar) from SAE J2601.Included Vehicles: All

Final Pressures 
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Vehicle Odometer 
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Fuel Cell Stack Hours 

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 >40000

5

10

15

20

25
FC Stack Operation Hours

Fu
el

 C
el

l S
ta

ck
 C

ou
nt

 [%
]

Operation Time [Hours]

Median
1,060

Total Operation Hours = 95,788
 
Max FC Stack Operation Hours = 5,605
 
9.8% Stacks with >= 2000 Operation Hours

 

 
In Service
Retired

NREL cdp_fcev_04
Created: Oct-31-15 11:25 AM | Data Through: 2015Q2
Included Vehicles: Partial



H2 Infrastructure Results 
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Hydrogen Station Types 
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State Funding + Cost Share [$M]
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Station Cost and Daily Capacity 
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Station Costs 

Budget Amounts* (Avg Total = $2.2M), 46 Stations
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Hydrogen Dispensed by Quarter 
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 Cumulative Hydrogen Dispensed = 80,907 kg 

All Sites By Quarter
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Station Capacity Utilization 
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Fueling Final Pressures 
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Monthly Averages – All Fills 
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Dispensed Hydrogen per Day of Week 
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Dispensed Hydrogen per Day of Week 
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Maintenance by Equipment Type 
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Average Maintenance Cost by Quarter 
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Mean Amount Dispensed Between Failures 
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Safety Reports by Equipment Involved 
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www.nrel.gov/hydrogen/proj_tech_validation.html 
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