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IntBioCHP Problem definition
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 Fluctuations in heat demand — during the operation of heat driven plants

fluctuations in heat demand can lead to inefficient and unstable energy
generation

* Indirect plant control — the energy input at the plant can be defined only
indirectly which makes achieving of stable process conditions difficult
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Surplus heat

2400

2200

2000

1800

Q[kw]

1600

1400

1200

1000
00:00 02:15 04:30 06:45 09:00 11:15 13:30 15:45 18:00 20:15 22:30

Time of the day

* Efficiency loss due to part-load operation — significant efficiency deficits occur when the
plants are operated with power output below 70% of the nominal load

* Heating energy losses — often the plant produces too much heat and the surplus heat has to
be released to the environment



IntBioCHP Problem definition

Caontroller

« The operation of medium and
small-scale decentralised biomass
CHP-plants is often controlled by
equipment which only allows
achieving of suboptimal working
conditions

« Varying fuel properties lead to
problems related to unstable plant
operation and reduction of the
durability of system components
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Project objectives

 In course of the project activities the system
efficiency of decentralised biomass CHP plants
should be improved by:
— Direct control of the fuel parameters
— Improvement of the plant control system
— Optimisation of the heat supply system

solarthermal

boiler / furnace

Smart

heat demand

%

Bioenergy

[D. Thran 2015]
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Two existing CHP plants in ORC technology

Holzheizkraftwerk Schamhauser Park (DE)

Polish Wood Cluster atZory (PL)
- district heating

- industrial plant
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Proposed solution
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Load management prediction
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v Each component of the process will be precisely modelled. The models will
be used to examine the behaviour of the entire system in order to develop
proper production programmes, energy management scenarios and flows of
fluids. The model will be also used for the design of the MPC algorithm.
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Development of hardware

v" An innovative sensor system for continuous control of fuel parameters will
be developed. In order to test and verify the performance of the hardware
components will be installed at the cogeneration plant Scharnhauser Park.
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IntBioCHP Work plan and implementation concepts

WP 1 — Data acquisition and analysis
(Partners: HFT, SUT, ARP, Proen)

WP 2 — System inventory and development of assumptions
(Partners SUI; APGOS, Proen, ARP, HFT)

WP. 3 — Process identification — Biomass CHP
(Partners: Biop, SUT;, HFI;, ARP)

WP 4'— Load modelling andimanagement
(Partners: HFI; ARP) APOS; SUT; Proen)

WP 5 — Development of predictive control concept
(Partners: APOS, BIOP, SUT, HFT, ARP, Proen)

WP 6'— Preparation for productimplementation
(Partners: APOS; Proen), BIOPARPSUT HF)

WP 7 — Sustainability and'market potential analysis
(Partners: HFT, SUT, APOS, BIOP, ARP)



IntBioCHP Work plan and implementation concepts

2015 2016 2017 Total working
Jghri Iahrz time
W ORKPACKAGES t | oz ] 3 ] y 1 [ 2 ] 3T a [ 2 o]
WP1 Cata amalysis 4.5 3,5 35 2, - - - - - 14 00
WEF2Z  System inventory 2,5 2,5 40 1,5 - - - - - 10,50
W3 Frogess identification - - - 3,0 4.5 35 3,0 3,0 - 20,00
WF4  Load management - - 5,0 &0 5,0 5,0 1,0 1,0 28,00
WP5  Predidtive control concept - - - - - - - - - 15 00
WPE Product implementation - - 0,5 1,5 - 20 3,0 10 3, 17,00
WP sustainsbility and market potentis - - - - 2,0 20 2,0 2,0 6,0 25,00
MILESTOMNES 133,50
Milestone I Cratz analyzis acoom plished
Milestone 11: =ystem described
Milestone I hiathem atical modeling finished
Milestone IV: Load management scenarios analysed
MilestoneV: Fredictive control system developed
Milestonevi: Froduct implementation prepared * Theyellow marked numbers are

Milestone VIl hiarket potentiz! and sustainability analysis sccom plizhed Corresponding to QuUETErS
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IntBioCHP German-Polish co-operation

Hochschule fiir Technik Stuttgart — Co-ordinator

Institute of Thermal Technology, Silesian University of Technology

APOS GmbH (Industrial partner)

Biop GmbH Biomass optimisation (Industrial partner)

Agencja Rozwoju Przedsiebiorczosci Sp. z 0.0. Zory (Industrial partner)

»,Proen’ Gliwice Sp. z 0.0. — Project Office (Industrial partner)



IntBioCHP German-Polish co-operation

Budget : 828,303 EUR; DE: 496,234 EUR; PL: 332,069 EUR
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IntBioCHP Contact information

Thank you for your attention
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Stuttgart

www.itc.polsl.pl
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Prof. Dr. Ursula Eicker Jacek Kalina PhD, DSc
Hochschule fiir Technik Stuttgart Deputy Director for Science
Schellingstrafie 24 Institute of Thermal Technology
70174 Stuttgart Silesian University of Technology
2722@7?7?? Gliwice, Poland
http://www.??? Konarskiego 22, 44-100 Gliwice
Tel.: +49 jacek.kalina@polsl.pl
Fax: +49 http://www.itc.polsl.pl

Tel.: +48 32 2371742
Fax: +48 32 2372872



