





Quality Control (1 - 50 MW y,)) are taken into consideration. Fuarthermore, deciding proce
of petential operat 1l be dealt with.

During the actual decisi  process for an emission control systein there are severa: niases,
which correspond to a "top-down set-up”. T/ nean: at the process starts off o7 1eral
basis and then becoines ingly detaile  whereby it is always possible to revert to the
beginning of the decision process-(e. g. to alter the starting point, o add configurations) /3/.

Step Activity Possibilities

1
1 L1dc—1-tmca!icr\ of Ermronme.tal Moblems I Evwvironmental Problems
{(Poliutants)
1
2 IDeterminalron of the Technical C.negnry‘} Technical Categories
- - fi.e. Desulfurisation)
5 [Preselectson of related Technologies _.j Tecnnology G.e. Dry-
Sorpliond
P Evaluation of the Suitability fion Operationai Experence
Qperational Exeperience {i.e. Availability,.Costs)
5 Selection of Suilable Supp!sersj Supplier
) implementa v, ]
FIG 1. Decision process for the implementation of emission reduction
technologies

The identification and analysis of the environmental problem is the first step, in which the
environmental protection measures taken by the authorities and operators are defined. In this
way the neccessary category of emission control technology, (desulphurisation, denitrification)
will be determined. A combination of the categories is possible. After choosing the technology
category, information about the technical characteristics, application field and technical
description is required, to reduce the number of alternatives and to obtain an initial overview.
As time goes on the depth of the techno-economic information required will  rease because
specific questions, related to the suitability of emission reduction measures for individual






- minimization of the environ ntal burden including emission reduction for ground, air

and water
- minimal additional costs for the supply of energy for an aperator.

Many technical restrictions can be seen here. An emission reduction measure has to fulfil the
following conditions oriented to the combustion installation and energy supply:

- falling short of the limit

- flexibility and availability

- compatibility of combustion and power range of an installation and emission control
measures,

The optimal aim is to minimize additional costs. For this optimisation problem there are
methaods of industrial management, which make a problem oriented model possible /6, 7/. To
achieve minimal cosis, a cost related calculation was selected, because it involves an
investment decision, where the total costs per year at several alternatives can be compared.
The total costs are the sum of the total costs of each singie measure. The yearly total costs for
a single measure are /8/:

Kg =Ki+ Kb + Kp + Kr

Kg = total costs of a single measure

Ki = costs depending on investments

Kb = costs depending on consumption of of production
Kp = st = :osts

Kr = by-product disposal costs/recycling

These costs are influenced by a range of techno-economic parameters:

- amount of investment

- yearly hours of operation

- selection of additives and related costs
- ease of maintenance

There are many emission control measures for the reduction of SO, NOy and dust
emissions. Measures to avoid emissions should reduce or avoid pollutants by means of
primary measures or the treatment of fuel. These measures are not suitable for all fuels and
combustion installations. Secondary measures are used to remove or minimize existing
emissions of fluegas, which reduce emissions of one or more pollutants. To obtain data for the
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scription of several emission contro. ~:ematives, in this model measures are considered,
which are used in the power range under consideration and correspond to the state of the art.

The following shows some interesting technical parameters of emission control measures,
which are relevant for decision making:

- maximal possible precipitation

- capacity limits under the clean air regulations (TA Luft)

- time availability

- flexibility in load variation

- minimal load for emission control measure

- application according to fuel

- possibility of combination with other emission reduction methods

- rtequired additives )

- environmental factor considering the utilisation of additives and degree of precipitation

The following precedure results from the aims and decision criteria:

1. Examination of individual installation to establish whether an emission control measure is
necessary according to the regulations.

2. Selection of technically possible emission reduction measures

3. Calculation of yearly total costs of various alternatives4. Search for economically optimal
emission control measure (possibly combination of individual measures)

This procedure makes it possible to consider legal, technical and economic influences equatly
in the model.

4. Prototyp Of This Decision Support System For Clean Air Technologies Within An
Expert System Shell

The expert system shell "NEXPERT OBJECT" was used for the implementation of this
decision support syste It is a hybrid development - | for knowledge based applications,
which is both working-rule and frame oriented. The userfriendly user interface under
WINDOWS makes an optimal application oriented systems developer possible. The
knowledge basis can be documented in several graphics and lists. The WINDOWS
environment makes it possible to use several interfaces from other programs. This allows the
implementation of an attractive user-interface for a personal application. These aspects were
used successfully for the first prototype.











