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NETL Technical Tasks

 Evaluation of optimal power balance,
operational limits, and challenges

» Exploration of potential cycle
configuration and system integration

* Development of operational control
strategies

E‘@Ek%’#“ AK Supply Inc.
T TECHNOLOGY
LABORATORY

Georgia &

AMES LABORATORY fech

roach: Cyber-Physical System

: 1—[‘::::]41

Physical

Heart Rhythm

Generator

0.80

0.75
2 0.70
S0
= 0.65
> 0.60
- 0.55
2°0.50

= 0.40
0.35
0.30

N=
T

Concept & B
Lab Testing

EE ]<: *-;m:: CPS [ﬂ".:ﬁ.:m] ko Stmawe )

llllllll
.....
0% e
“
L
o *
L
.
et
wn®

Numeric
Models

Pilot Plant

SOFC/GT Power Split and

Efficiency

»
=

ARPA-E INTEGRATE

Efficiency Target

- g ™~
) = )

=
o

Allowable Cost of the Fuel Cell ($/W)

0.30 0.50 0.70

S
)

0.90

Fraction of Power Produced by the Fuel Cell

NATIONAL

am |[ENERGY
TECHNOLOGY
LABORATORY

The ARPA-E INTEGRATE Project at NETL
Pl Contact:

David Tucker, Ph.D

Research Scientist

National Energy Technology Laboratory
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ARPA-E INTEGRATE Partnership

» Hybrid system designs

» Hybrid component technologies
 SOFC stacks

« Heat exchangers

* Internal combustion engines
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Future Work
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The Impacts of Reformer Thermal

Management on SOFC/GT

SOFC/GT Size: 100kwW
SOFC Ave. Temp: 835°C
SOFC Total Current: 220 A

«={== Reformer Temperature: 600K
=@ Reformer Temperature: 700K
«=@ Reformer Temperature: 800K

Reformer Temperature: 900K

==@=— Reformer Temperature: 1000K
----- ARPA-E Efficiency Target

60% 65% /0% /5% 80% 85% 90%  95%

Fuel Utilizationin SOFC




