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Background AGID Project
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Analyse et Gestion Intégrées et Durables des flux de
matieres et d'énergie en enteprise
The aim of this project is to obtain a sustainable material and
energy-flow in SMEs, by analysis and optimisation. AGID will
include following steps:
* definition of the concerned SMEs,
* elaboration of a concept for a environmental prediagnostic,

* realisation of the prediagnostics,

* realisation of the sustainable material- and energy-flow concepts,
using appropriate softwares (Umberto, Simbox),

* dissemination of results
=> Subproject: simulation model of combined heat and
power system
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Cogeneration plant: overview of components
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Cogeneration plant:
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1. gas or fuel engine

« Conversion of energy
source gas or fuel into
Kinetic energy, heat
and exhaust gases

Technical data:

e 3 X Jenbacher J316GS
o 16 cyl. V-type

e 760 KW @1500 min-1
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2. Electricity generator

« Conversion of kinetic energy
into electric energy

Technical data:
o 2X Newage Stamford and 1 X Jenbacher
« 800 kW and 736 kW rated power
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3. Heat exchanger

e Transmission of engine
heat into the heating
system

Technical data

3 X Hering GF 5.0/31
e Max. 536kW

e Max.120<C
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Cogeneration plant: components

DE RE
% HENRI TUDOR
|

www.tudor.luvu

4. Peak boiler*

« Back-up for peak heat demand |8}
e Technical data

« 3 X Weishaupt RGL 40/2-A

e Combined gas and fuel burner
500 - 3500 kW

* In this application the term “Peak boiler” cannot be correctly used. It is more likely to call it a triple back-up system
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Cogeneration plant. components
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5. Absorption chiller

e Continuous heat demand
during the whole year

Technical data

e 2XYork YIAHW5C250S

e Heatdemand 793 kW*

e Cold water supply 518 kW* (6C)

* . .
values calculated with rated flows, material constants and measured temperatures

Copyright © by York International Corporation 1997
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Cogeneration principle: supply — demand

Energy carrier supply:
» Global gas grid, fuel tank, biogas
=> always available = constant

Electricity demand:
» Global electricity grid (feed-in law, e.g. German KWK-2002 law)
=> always demand = constant

Heat demand.:
* Local Heat grid, local heat buffer
» Absorption chillers
* Hot water production
=> Seasonal and daily changes = variable
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Cogeneration: Restrictions

Restrictions in operation
Night time cut-off
Overheating protection
Maintenance intervals
Breakdown

=> Average availlability per year: 3500 — 5000 hours of
operation at rated power
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Input — output parameters

Input parameters:
*Fuel
*Air

Disturbance
variables:

«Ambient temperature
*Relative humidity
eSolar irradiation

Top-Energy : graphical programming interface

Output parameters:
*Useful heat
Electricity
*Exhaust gas
*Waste heat

Disturbance
variables:
*heat demand
*Cold demand
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Data collection: examples of “raw” data format
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Data treatment

1. Manually

2. Algorithms

3. Ask directly for the correct format
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Data treatment: data format

Data Format:

1.
2.

Time series in equal time step size

Standard time stamp format:
YYYY-MM-DD hh:mm:ss

No daylight saving time

Common separator between the values in a row:
e.g. Tab(ulator) separated

Unigue number format (decimal separator):
preferably a decimal point
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Data collection: all treated data in one table
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‘ Qualitative analysis

Qualitative analysis
1. Detection of patterns
2. Comparison with parallel systems

3. Monitoring of operation (online data
acquisition)
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Qualitative analysis: colour gradient view

O
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Time stamp

Qualitative analysis: daily data view
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Qualitative analysis: all values, different scales
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Qualitative analysis: scaling of gas consume
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Qualitative analysis: zoom to a timing pattern

Wednesday, 24th September 2008



Qualitative analysis: zoom to single days
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Quantitative analysis
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‘ Results

Visual interpretation of time series Quantitative analysis

and

=> Evaluation of optimisation measures, verification of model components
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Results: one example
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Results: one example

Example :

The potential of gas consume reduction of the heating
boller:

1 Gigawatthour gas in 2007
3.3 % of the total natural gas consumption

=> 19’500 EUR lost
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Results: one example

Assumption:

1 GWh heating boiler consumption could be replaced by
1.33 GWh CHP consumption:

=> 0.44 GWh electricity feed-in
=> 18’100 EUR galin
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Conclusion

Optimisation potential in
1. Avoiding of coincident operation of heating bolilers
and cogeneration
2. Adaptation of cooling demand to cogeneration heat
supply
3. Previsional estimation of heat demand (1-3 days in
advance)

=> Need for Sustainable Energy Management Systems
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Conclusions

Analysis results
1. Verification of simulation model components possible

2. location and evaluation of processes which cannot be
Included in the model

3. Energy demand can be simulated with different
scenarios (technology, environment, policy, etc.) with
reference to the real scenario

4. Capacities of exiting systems can be evaluated
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Thank You for Your attention!

And maybe see You at the AGID conference

Sustainable management of mass and energy flows in
enterprises — Approaches and applications

12t November 2008 at the IFSB in Bettembourg
(Luxembourg), location details: www.ifsb.lu

www.crte.lu
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