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( START >
v

B100
RECEIVE COMMAND TO START FUEL CELL e

v

ENGAGE BYPASS SYSTEM TO OPEN VENT LINE e B102
AND CLOSE FLOWPATH TO FUEL CELL

: B104
SUPPLY AIR TO REDUCING GAS GENERATOR |-/

¥

COMPRESS THE AIR |/~ B106

A4

GENERATE A NITROGEN-RICH GAS STREAM IN B108
THE REDUCING GAS GENERATOR USING THE |/
COMPRESSED AIR

\ 4

ADD COMPRESSED AIR TO THE NITROGEN-RICH
STREAM TO FORM AN OXIDANT STREAM IN THE B110

REDUCING GAS GENERATOR HAVING AN O, e
CONTENT LESS THAN AIR.

b

-B112
INITIATE FLOW OF HYDROCARBON FUEL e

¥
COMBINE THE OXIDANT STREAM WITH THE B114
HYDROCARBON FUEL STREAM IN THE e
REDUCING GAS GENERATOR TO FORM A FEED
MIXTURE HAVING AN OXIDANT/FUEL RATIO

(A FIG. 3A
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B116
OPERATE A HEATING DEVICE AT A S
TEMPERATURE AT OR ABOVE THE CATALYTIC
AUTO-IGNITION TEMPERATURE OF THE FEED
MIXTURE AND SUPPLY THE HEAT TO THE FEED
MIXTURE

A

DIRECT FEED MIXTURE TO CATALYST AND —B118
INITIATE A CATALYTIC REACTION OF THE FEED |/
MIXTURE IN THE REDUCING GAS GENERATOR

USING HEAT RECEIVED FROM THE HEATING
DEVICE

h

CATALYTICALLY CONVERT THE FEED MIXTURE | ,— B120
INTO A REDUCING GAS IN THE REDUCING GAS
GENERATOR

hd

CONTROL THE O, CONTENT OF THE OXIDANT
STREAM AND CONTROL THE OXIDANT/FUEL
RATIO OF THE FEED MIXTURE TO MAINTAIN A B122

SELECTED CONTROL TEMPERATUREAND TO |
YIELD THE REDUCING GAS IN THE FORM OF A
SAFE GAS

DISENGAGE BYPASS SYSTEM AND DIRECT THE

SAFE GAS FROM THE REDUCING GAS B4

GENERATOR TO THE REFORMER AND THE
ANODE OF THE FUEL CELL

B FIG. 3B
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CONTROL THE O, CONTENT OF THE OXIDANT
STREAM AND CONTROL THE OXIDANT/FUEL
RATIO OF THE FEED MIXTURE TO SELECTIVELY

VARY THE REDUCING STRENGTH OF THE |, B126
REDUCING GAS BY SELECTIVELY VARYING THE
COMBUSTIBLES CONTENT OF THE REDUCING
GAS WHILE MAINTAINING THE SELECTED
CONTROL TEMPERATURE AND THE FLOW RATE
OF THE REDUCING GAS

l

SUPPLY THE REDUCING GAS TO THE | —B128
REFORMER AND THE ANODE OF THE FUEL CELL

A

INITIATE TRANSITION OF THE FUEL CELL INTO |~ B130
POWER PRODUCTION MODE

OPERATE THE FUEL CELL IN THE POWER e B132
PRODUCTION MODE TO SUPPLY POWER TO AN
ELECTRICAL LOAD

v

TERMINATE AIR FLOW AND FUEL FLOW IN THE e B134
REDUCING GAS GENERATOR

FIG. 3C
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MAINTAIN THE TEMPERATURE OF THE HEATING
DEVICE AT OR ABOVE THE CATALYTIC AUTO-
IGNITION TEMPERATURE OF THE FEED
MIXTURE DURING OPERATION OF THE FUEL |, B136

CELL IN THE POWER PRODUCTION MODE

k. 4

RECEIVE A COMMAND TO SHUT DOWN THE |/~ 2138
FUEL CELL

Y

GENERATE REDUCING GAS USING THE | —B140
REDUCING GAS GENERATOR

¥

SUPPLY THE REDUCING GAS TO THE ANODE | B142
AND REFORMER OF THE FUEL CELL

¥

INITIATE A TRANSITION OF THE FUEL CELL OUT s B144
OF THE POWER PRODUCTION MODE ~

hd

SHUT OFF THE HEATING DEVICE, AND s B146
TERMINATE AIR FLOW AND FUEL FLOW IN THE
REDUCING GAS GENERATOR

ew )

FIG. 3D
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