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Scope of project

® Installation & operation of a large stationary FC system:

» 1 MW electrical power
(1.7 MW peak power)

FC system supplier: Nedstack BV

FC core components (MEA):
SolviCore (JV Solvay:Umicore)

» Hydrogen supply & purchase
of electricity:
Solvin (JV Solvay:BASF)

» Owner: Solvay
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Description of Solvay Antwerp PEMFC system

® 1 MW (nominal power) PEM power plant:
» 12 modules x 14 stacks = 168 stacks
» 1 module — 700 VDC x 120-130 A (nominal power)
» 1 stack = 10 KW peak power = 75 cells (0.7 V x 0.6 A/cm?)
» 168 stacks x 75 cells/stack = 12,600 MEAs
® |[nlet: 750 Nm3/h Hydrogen (100 — 200 mbarg)
® Output: 1 MW @ 6 kV
® Turn-key system in two containers, ATEX compliant:
» 1 x40 ft CTN with the PEMFC power plant
» 1 x 20 ft CTN with the inverters & 6 kV transfos
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Technology objectives

® MEA durability:
» pre-commercial test in industrial operating conditions

» large-scale benchmark on statistically meaningful series:
+ life-time observations over extended periods (1...2 ... years)
“* "post-mortem" analysis & statistics of degradation mechanisms
% frame for testing successive MEA generations

® FC system validation (reliable power supply solution):
» demonstration of steady power output
» efficiency of large/complex system
» simulation of dynamic load cycles
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Business relevance

® lLarge scale PEMFC systems:

» valorisation of vented hydrogen at chlor-alkali plants
(European market potential = 60 MW)

» peak power demand
® Market extensions:
» all stationary applications:
“» BPS (telecom & data centres)
“* replacement of diesel gensets, ...
» heavy duty transport: hybrid FC busses & boats
® European Premiere in PEMFC (1.7 MW peak power)
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Alignment with European policy

® In line with European JTI Industry Group targets

= e 3- 7MW electrical capacity installed for pre-commercial
g 2010 :

3 demonstration phase
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» o 2,500€/kW for commercial/industrial units
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Alignment with European standards

® Cooperation with Institute for Energy, Joint Research Center
(Petten):

» Design of test programmes and procedures
» Reporting procedure according draft European template
» Test of 10 kW stack before installation in Antwerp
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m ® FC system supply

’ ® JV Solvay(50):Umicore(50)
SolviCore ® MEA supply
Fuel Cell Technologies
\SG’LW ® JV Solvay(75): BASF(25)

Hydrogen supply (by-product
from Antwerp chlor-alkali plant)

The Pariner an Vinyls

H

® Coordinator of Hydrogen region
Flanders-South-Netherlands

WaterstofNet
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® February 2010: Purchase order
® April 2011 Commissioning & start-up
® July 2011: Full power operation
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Nedstack PEMFC 10 kW Stack

Number of cells per stack: 75
Nominal stack voltage: 52.5 Volt
Nominal cell voltage: 700 mV
Nominal stack current: 120 A

Cell voltage monitoring unit on top
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Layout of installation
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Schematic drawings
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Implementation at Solvay Antwerp chlor-alkali plant

= 350,000 Tons /yr Chlorine

>

Hydrogen
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With financial support from:

INterreg Met steun van de u\‘@@ S —
Vlaanderen Vlaamse overheid %
Nederland ./(\1

: WaterstofNet
B _

- : y =l Minksterie van Economische Zaken
Europa investeert in uw regio

In cooperation with:
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Fuel Cell Technologies

SOLVAY
a Passion for Progress®
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