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Fuel Cell System and BOP Technology
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Y Mfclass SOFC & 6T
dcacnvaor
/ SOFC
Fuel flow rate {kg/s) 0.00738
Current density (A/m2) 3200
Cellvoltage (V) N/A
Celltemperature (°C) 889.0
SOFC AC Power (MW) 0.176
SOFC efficiency (%) 4740
Gas turbine
Air flow rate (kg/s) 0.59
Fuel flow rate (kg/s) 0.0
Pressure ratio 29
TIT (°C) 8400
GT AC power (MW) 0.046
Hybrid System
Total fuel flow rate tkg/s) 0.00738
System power (M) 0.220
System efficiency (%) 59.30
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Non-stack elements are major contributors
to forced outages

4% 2%
4%

O Electrical/Electronic
3% B Mechanical Controls
O Leaks
O Mechanical components
M Sensors
O Wire/Cable
B Water Quality
O Freezing
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Specification & Technical

P’f[‘)e“ Item Photo Company Purpose
- Effectiveness>80%
I
Incorming Air
IWE1 | Recuperator éfj‘:”;fg{gﬁf Pre-heating for
P SOFC system
= Flﬂ eou Sul'lﬂv T RAD
- MATLAB® ! Simulink ® base
Advanced DFC® & SOFC Dynamic
e - modeling
Control Module | #=#4 [E Fuel Cell contdl | _ peArT & SOFCIT system
for Hyorid 5 Agorthm DreerT !
IVE2 it Energy Inc. gertn | integration
(FCE) evelopment | . pevelopment of control
power plant for SOFCIGT | gyrates
Hybrid system | - Neural Network embedded
online control supervision
- Anode gas Temp. = 750°C
Phoenix High (BO0-C test completed)
Anode . Analysis & - Regenerative Type Blower
IVE3 | Recirculation || # Temperdue | ogoo Rewy
Blower Technologies Eadtantn - Life target = 40,000 hour
(PADT) ecirculaton | 4Mw Future Gen system
and 3~10 kW SOFC target.
Project - s p— e Specilication & Technical
- C:nknlunll Type Blower
{80,500 rpm, foil bearing)
- Cost. Tim!l $100
\vEs | Cethodear RED Dynarmics | Cathode Air | (50,000 unitiyear)
Blower - | corporation Supply - Life target = 40,000 hour
-1500 SLPM @ 1.22bar
- Elec. Input : 763 W
(design)
- Anode gas Temp. = 850°C
High - Centrifugal Type Blower
Anode R&D Dynamics | Temperawre | ©800 RPM.foll bearing)
IVES Recycle 80 et mperalre | -Cost Target: $100
Blower P 9 (50,000 unitiyear)
Recycle - Life target = 40,000 hour
-100 SLPM @ 1.08bar
- Effectiveness : 85~30%
{40~80 % ac hieved)
Incoming Air Pre- | - material : TLAIC
IVE6 | Recuperator TIAX LLC heating for SOFC | (machinable ceramic)
N system - Counter-flow plate fin
N -3~10 ki¥ SOFC terget
- 4P, =2.6kPa@1500 SLPM
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= FC/BOP Dynamic model
= Gontrol Strategy

-
i * RPG & Mobile

RPG
1kW PEMFC system

% Air Blower  <*Humidifier  <Reformer
‘ Pump

+Gas to Gas * Fat flame MCFC/SOFC
= Centrifugal type  * Nafion 115 =
« Air-foil Bearing * 65*122200mm  * PZT type 100~200 kW DG system
= 100,000 rpm *7.5cc/min
* 100 slpm@1.2bar = 18*18"20 mm

“ orr -gas Catalytic
¥l Combustor

< Air Blower
»u
>

Hydrogen
H, Compressor (850 bar)

N
* Centrifugal type
* 1000kg/r@1.bar

%+ Multi-10 kW-class
= 1# Prototype : ~ 2009
= 20 Prototype : ~ 2012
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