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Motivation and objectives

Proof of concept for the modular CHP design

Setup of 2 FC stacks and 1 fuel processor to 1 CHP module
Investigation of controls options and operation strategies
Detailed analysis of system potential

Detailed system analysis
= Efficiency test rig

= Backup boiler

= Fuel processor

= Fuel cell stack
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setup: Backup Boiler
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System setup: Fuel Processor

INSTITUTE OF

\/
inl ouse, werncser (1) panish power systems® (IC1] VW Beciurne v (ETSENHUTH) @ CHEMICAL TECHNOLOGY .
2 g GmbH ameer PRAGUE *

2016-04-07 i ety CALDAIE




System setup: HT-PEM Fuel Cell Stack

Characteristics:
Operation point 56 A (ca. 0,3 A/cm?)
Operation range 0A-140A (0,92 A/cm?)
Cell Voltage 1000 — 300 mV
Current density [A/ecm?]
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System setup: Efficiency test rig

Efficiency Testrig
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Component analysis: Boiler

Supply Plant Demand
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Objective: Characterization of boiler efficiency
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Component analysis: Boiler
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Component analysis: Boiler
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Component analysis: Boiler
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Component analysis: Boiler

350
Boiler_Fuel_Wodk_act 1 Ktk
s | He atsink_Thermal_Work_set_1 Kivh
300 —
s | He atsink_Thermal_Word_act 1 Kuvh
e | CHP_Ful_Wfork_1 Killth
250
=
= 200 —
=
=
O 150_ « . .
= Efficiency Boiler:
©
& ch
S 100 4 ng =
rE mFuelHu,Fuel
50 - == 1.02
0
=50 M
0 250 500 750 1000 1250 1500
Time in min
inl ouse NexT|EnERGY panish Power Systems® [ICl| OWhoovicnesis  (EISENHUTH) CHEMIGAL TECHNOLOGY .
2016-04-07 gineerhg GmbH (=it -@- . CALDAE an dor RWTH @PMGUE 12




Summary boiler and efficiency test rig

Efficiency test rig for load profiles up to 45 kW,,

Requirements of DIN4709 fulfilled

* Mean temperatures

= Deviation of set points and actual points
Different load profiles available

= DIN 4709

= VDI 4655

Boiler efficiency with test cycle 102% based on LHV
20 starts of the boiler within 24h without FC operation

Number of starts will be reduced significantly with CHP
operation!
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Component analysis: CHP unit

Supply Plant Demand
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Component analysis: CHP unit
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Component analysis: CHP unit
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Component analysis: CHP unit
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Summary CHP unit

Automated start up within 180 min
Control strategy for FP and FC implemented

Efficiency fuel processor ca. 72% based on lower
heating value

Heat recovery to water cycle ca. 0.8 kW with
condensing heat exchanger. Exhaust gas fuel processor
ca. 80 °C. Increase with cathode gas supply expected

For CHP evaluation, the feed back of anode-offgas must
be considered! Tests are still on going
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Conclusion and outlook

Efficiency test rig with
thermal loads up to
45 kW available

Boiler efficiency about
102 %, based on LHV

Reformer efficiency
about 72%, based on
LHV

Picture: archlab

Stack performance test end of April
Complete system operation expected in May
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Thank you
for your attention!
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