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CDPARRA-MHE-01
Fuel Cell MHE Systems Deployed

Fuel Cell Units Deployed - ARRA
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CDPARRA-MHE-02
Fuel Cell Operation Hours

Cumulative Fuel Cell Operation Hours - ARRA
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CDPARRA-MHE-03
Fueling Events by Quarter

Fueling Events By Quarter - ARRA
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CDPARRA-MHE-04
Hydrogen Dispensed by Quarter

Hydrogen Dispensed to Material Handling Equipment By Quarter - ARRA
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CDPARRA-MHE-05
Refueling Time of Day

Refueling Time of Day - ARRA
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CDPARRA-MHE-06
Histogram of Fueling Times

Histogram of Fueling Times
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CDPARRA-MHE-07
Tank Pressure Level at Fueling

Tank Pressure At Fill: ARRA

Total refuelingsl = 4106

1. Some refueling events not recorded/detected due to data noise or incompleteness.
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CDPARRA-MHE-08
Operation Time between Fueling

Operating Time Between Fuelings - ARRA
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CDPARRA-MHE-09
Histogram of Fueling Rates

Histogram of Fueling Rates
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CDPARRA-MHE-10
Histogram of Fueling Amounts

Histogram of Fueling Amounts
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CDPARRA-MHE-11
Fuel Cell Operation Hours by Quarter

Fuel Cell Operation Hours by Quarter - ARRA
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CDPARRA-MHE-12

Fuel Cell System Maintenance by Category

Forklift Maintenance By Category - ARRA
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CDPARRA-MHE-13

Fuel Cell System Scheduled and Unscheduled Maintenance by Category

Fuel Cell System Maintenance Scheduled vs. Unscheduled - ARRA
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[ [ [ [ [ [ [ [ [

Controls, Electronics, Sensors
Preventative maintenance
Thermal management

Energy Storage System

Fuel System

Other

Electrical

Operator Error

Air System Total Events = 789

FC Stack
Scheduled equ)i&)_ upgrade% 71% were unscheduled
[

r system

I I D O S O B

Bl Scheduled |
[ [ [ . lUnscheduled |

[ [ [ [
0 20 40 60 80 100 120 140 160 180 200
Number of Events

Number of Labor Hours by Category

[ [ [ [ [ [

Controls, Electronics, Sensors
Preventative maintenance
Thermal management
Energy Storage System
Fuel System
Other
Electrical
Operator Error[ ]
Air Systeml_— ]

FCStack| ]

}_

i

. I Scheduled
Scheduled equip upgrade i
i gygstem [ JUnscheduled |

[ [ [ [
J@ 0 50 100 150 200 250 300 350
¥ NREL cdparra_mhe_13 Hours

N S N O N O B

Total Hours = 1165
68% were unscheduled

Created: Sep-30-10 11:45 AM

National Renewable Energy Laboratory Innovation for Our Energy Future



CDPARRA-MHE-14
Average Fuel Cell System Maintenance by Quarter

Average Fuel Cell System Quarterly Maintenance - ARRA
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CDPARRA-MHE-15
Operating Time at Fuel Cell Voltage Levels

Operating Time at Fuel Cell Voltage Levels - ARRA
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CDPARRA-MHE-16
Operating Time at Fuel Cell Current Levels

Operating Time at Fuel Cell Current Levels - ARRA
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CDPARRA-MHE-17
Operating Time at Fuel Cell Power Levels

Operating Time at Fuel Cell Power Levels - ARRA
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CDPARRA-MHE-21
Average Daily Hydrogen Dispensed by Location

Average Daily Hydrogen Dispensed by Location - ARRA
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CDPARRA-MHE-22
Average Daily Dispensing Operations by Site

Average Daily Dispensing Operations by Site - ARRA
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CDPARRA-MHE-23
Average Daily Fuel Cell Operation Hours per Fleet

Average Daily Fuel Cell Operation Hours per Fleet - ARRA
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CDPARRA-MHE-24
Average Daily Fuel Cell Operation Hours per System

Average Daily Fuel Cell Operation Hours per System - ARRA
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CDPARRA-MHE-26
Fuel Cell System Safety Reports by Quarter

Fuel Cell System Safety Reports by Quarter - ARRA
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