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GANTT: 5-year Project Overview

A LT-PEM CHP and BU-Power initial focus

A HT-PEM and SOFC to follow
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Overview - Chemistries and L,
applications QZEli

A Fuel cell types to be considered:
d Conventional PEM fuel-cell technology (~80°C)

0 High-temperature PEM fuel-cell technology (~180°C)
0 Solid-oxide fuel-cell technology (SOFC)

A Application Space:

SIZE PRODUCTION VOLUME
APPLICATION (KW] (UNITS/YEAR) DOE C t T t
100 1000 10,000 50,000 0S ar g ets
1 BU BU BU BU Characteristic 2015 Target | 2020 Target
STATIONARY POWER / 10kW CHP System |$1900/kW |S1700/kwW

10 | CHP,BUCHP,BUCHP,BU CHP,BU
50 | CHP,BUCHP,BUCHP,BU CHP,BU
100 | CHP CHP CHP  CHP
250 | CHP_ CHP _CHP _ CHP

A Other 1 forklift, auxiliary power units

CHP (CHP) 100kW CHP System |$2300/kW |$1000/kW

BACKUP POWER (BU)
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CHP System Designs and Funct. Specs ...

DFMA Manufacturing approaches for LT-
PEM CHP and backup power systems

Component

Membrane

CCmMm*

GDL*

Bipolar
Plates*

Seal/Frame
MEA*

Stack
Assembly*

Endplate/
Gaskets

Test/Burn-in

Primary Approach

Purchase Nafion

Dual Decal, slot die

Spray coat MPL

Injection molded
graphite 1 carbon
composite

Framed MEA

Partial to fully
automated

Graphite composite/
Screen printed

Post Assembly 3hrs

Reference

Patent review,
Industry input

Literature,
patents,
industry input

TIAX, SA

Literature,
patents,
industry input

Patents, ACI
Technologies

Patents,
Industry input

Industry input,
TIAX

Industry input

EEaaessseessssssmm L. AWRENCE BERKELEY NATION

Page 4

Parameter
Gross system power

Net system power
Electrical output

Waste heat grade
Fuel utilization
Avg. System Net
Electrical efficiency

Thermal efficiency

Total efficiency

Stack power

Total plate area

CCM coated area
Single cell active area
Gross cell inactive area

Platinum Loading
Cell amps
Current density
Reference voltage

Power density
Single cell power
Cells per stack
Stacks per system

Value Unit
124 kwW
100 kwW

480V AC Volts AC or DC

65 Temp. °C

80-95 %
32 % LHV
51 % LHV
83 Elect.+thermal (%)
9.5 kw
360 cm?
232 cm?
198 cm?
45 %
0.5 mg/cm?
111 A
0.56 Alcm”™2
0.7 V
0.392 Wicm?
78 W
122 Cells
13 Stacks

A\
I

Functional specifications for 100kwW CHP
system operating with reformate fuel




Costing Approach ~ A
TP

A Direct Manufacturing Costs
- Capital costs
- Materials costs
- Building cost
- Labor costs

- Operational cost (energy and
maintenance)

- Scraplyield losses

A Global Assumptions
- Discount rate, inflation rate
- Tool lifetimes
- Costs of energy, etc.

A Other Costs:

- R&D costs, sales and marketing

- Product warranty costs

Source: Altergy
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