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EDB/ELSAM 100 kWe SOFC-CHP
Power System Demonstration

* Demo unit operating in The Netherlands.

« Over 12,000 hours total operating time on
system.

» Over 8,000 hours operating time on Build
2 of SOFC module.

« No measurable stack degradation.
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SOFC-CHP System Cycle (atmospheric
pressure)
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EDB/ELSAM 100 kWe SOFC-CHP System — Major
Components

Fusl Suppiy
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EDB/ELSAM 100 kWe SOFC-CHP System —
Photograph
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EDB/ELSAM 100 kWe SOFC-CHP System

Performance Summary
Cell Nurrber 1152
Qurrent @ 167 Anps/cell 500 Anps
oltage @ 0.652 \cdl 254 \dts
Hower Ar Intake Rate 0.31 kgy's
Ehaust Aue Tenperature K
SCRC DCPower 127 Kihe
SCRCGross ACFower 118 KWe
System Net AC Power 108 kWe
Bficiency (Net ACLHV) 46%
Heat Recovery (KA/LH\) 28%
Ehergy Efidency [KALHWYLHV] 4%
e T
M ~1,200 Mh
MNCx BEmissions 0.004 kg/MVWh
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Southern California Edison (SCE)
220 kWe PSOFC/IMTG
Proof-of-Concept Power System
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SCE 220 kWe PSOFC/MTG Major Features

» First-of-a-kind hybrid system of

— Microturbine generator

— Pressurized solid oxide fuel cell module
1152 cell stack - commercial prototype
Natural gas fueled

In-stack reformation

ASME Section VIl coded pressure vessel
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SCE 220 kWe PSOFC/MTG Power System
Cycle
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SCE 220 kWe PSOFC/MTG BOP Major
Features

™

System on two major truck-transportable skids
— PSOFCffuel supply skid
- TMS/electricals skid

+ Ultilizes a gas turbine supplied by Northern
Research and Engineering Corporation (NREC)

+ Turbine generator delivers AC power to an
outdoor step-controlled commercial resistor load.

» SOFC delivers DC to an outdoor modulated
resistor load.
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SCE 220 kWe PSOFC/MTG Power System
(right perspective)

Gat SOFC

Turhine Gereralor
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SCE 220 kWe PSOFC/MTG Power Generation
System (left perspective)
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SCE 220 kWe PSOFC/MTG Status

» Factory Acceptance Test (FAT) successfully concluded 7
April 2000
* Operating time — 110 hours
« FAT Performance (grid-connected basis)
— System power — 175 kWe
- SOFC power — 155 kWe
— (5as turbine power — 20 KWE
— Pressure ratio — 2.9:1

— System efficiency (projected net AC basis, unconditioned
cells) — 49%

* Planned/Unplanned Events: startup, SOFC trip, turbine
stop, restart, shutdown

« System shipped to National Fuel Cell Research Center, —_—
University of Calf8rHIE THTHE= WM&y 2000.
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SCE 220 kWe PSOFC/MTG Power System
Estimated Performance (grid-connected basis)

Call MNurrber M2
Qurrert @267 Arrps/ cell 800 Arrps
Voltage @0.610 Vfcell 234V
Conpressor Ressure Fetio 291
Air Intake Rate 058kg/s
Turbine Inlet Termperature 10607 K
SFCGoss ACRower 176 kKW
CGas Turbine ACRower 47 ke
System Net ACPowver 217 kWe
Hficiency (Net ACLHV) 5%
MNOx BEmissions <0.01 kg/MWh
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SCE 220 kWe PSOFC/MTG FAT - SOFC
Parameters

oo 1300

PO s sia mm s o' m e 6 i o B e ik S i

ﬁ, Bl P e P o e e

E LR
1 e e St e e T e e L
S WMo E
100 5+
0 T T
i 4 100 150 41H]
Hours

S W P Soaer Pores' Cospevesdos 000 A WO0d ™ soiet sl



file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide001.htm
file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide001.htm
file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide001.htm
file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide0014.htm
file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide0014.htm
file:///H|/fuelcells/OLD%20SITE--DO%20NOT%20DELETE%20(archive%20later)/S4present/Schockling/Slide0014.htm
file:///fuelcells/index.htm
file:///fuelcells/fuel_cells_overview.htm
file:///fuelcells/fctechinfo.htm
file:///fuelcells/summits.htm
file:///fuelcells/summitV.htm

Tubular Solid Oxide Fuel Cell Power Systems Demonstration and Product Development Status, Slide 16

SIEMENS
Westingfouse

SCE 220 kWe PSOFC/MTG FAT - MTG
Parameters

— TIT[KF100]
Alr Flow | 1075 ec) |
Fressure |[Atm)
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250 kWe SOFC-CHP System
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SIEMENS
Westinghouse:

300 kWe-Class PSOFC/MTG-CHP System

Performance Estimates (Current-Status Cell

Characteristics)

l_l'ﬂl,l'lll'lﬂ Values, Pending Gas Turbine Selection)
el Murmbesr 1735
Clmert €250 Amps/oal 750 Amps
Woltage @)0.635 W oall 370V
Compressor Fressure Ratio -
Arntde Rde (64 ko'
Turtare Inlel Tempard urs 20 C
Cormbustor and Ar Hester Fuel Row Rate 1
SCRC DC Fower 20 EWe
SCRC Gross AC Fower 251 K
Zas Turbire A2 Fowar BT Ky
oyetem Met ACPower 07 ke
EMiciency [Mat AC7LHY) 5%
Hot-"vater Haat Recoveny (@RE3°1 05 A
Heat Fecoveny Bfi dency (AL LH] 15%
BEnergy Bificency [[net AC+ KWt YLHW] 5%
Edalsl Bue Temperature Bl
MNCx Emissions <0.01 kg/MYWh
S R B Pt Doy Cis povandns 200 S P08 B Wi
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—Characteristics)

MWe-Class PSOFC/MTG Power System
Performance Estimates (Current-Status Cell

(Preliminary Values, Pending Gas Turbine Selection)
Cell Murmber 5760
Curent @238 Anps/ ol 717 Anps
Vitage @0.643 Wedl 12365V
Corrpressor Hessure Ratio 331
Air Intake Rate 20ky's
Turbine Inlet Termperaiure E7rC
Combustor and Air Heater Fudl How Rate 0
SCRC DC Fower 879 kNe
SCRCGross AC Rower g18kNe
(Gas Turbine AC Rower 218k\e
System MNet AC Power 1014 ke
Efficiency (et ACLHV) E
BEdaugt Aue Temperdue 24(pC
MOy Bmissions <001 kg/Mivh |
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