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Who we are

www.arpat.toscana.it

Established in 1996, our main aim is to protect and
iImprove the environment of Tuscany region.

We have several offices and more than 650
employees across the Region.

We belong to SNPA, the National
Environmental Protection System.



What we do

www.arpat.toscana.it

a) monitoring of the various environmental

components:

* air (air quality, stack emissions),

* water (wastewater, bathwater, freshwater and groundwater),
* soil and subsaoill,

* sound level,

* major risk establishments;



What we do

www.arpat.toscana.it

b) technical — scientific support to other public bodies to
ISssue environmental permits;

c) environmental data collection and processing, diffusion of
information and management of Regional Information
System for the Environment;

d) environmental inspections;
e) COMAH/Seveso major risk inspections

... (and so on)









Main problems

1) The environmental
control of industrial
installations based on the
Command & Control
strategy implies high costs
for national governments
and companies and
operative difficulties in
sampling and analyzing.




2) If not inserted in a wider context, the

environmental point-by-point data give an

incomplete representation of the

impact of businesses.



Can we do
something better?




Can we do
something better?




A possible solution

A methodology for remote plant monitoring is
proposed, which is based on:

1. the preliminary study of the process,

2. the reconciliation of the data used in the
first principle equations,

3. specific models for real-time estimates of
environmental critical parameters.



Phys - Math models

We use models of

various complexity:

- statistical inference
or governing

equation-based

models,

- CFDs,

- ANNs,

- fuzzy logic,

- expert systems,

- hybrid models.
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Monitoring Industrial Processes in real time

On-line calculations detect
potentially critical anomalies
and allow adoption of
corrective actions in favor of
the environment and the
companies

In this way, they could comply with authorization
limits and prescriptions moment-by-moment and
achieve a better corporate image.




Soft Sensors for Monitoring and Control of
Industrial Processes

The expected pro is a better control
efficiency that becomes preventive
and continuous and gives more
credibility and transparency to the
overall control system.

The benefits are both for the public
and the companies.




Soft Sensors for Monitoring and Control of
Industrial Processes

The biggest pros are related to

medium-large establishments (such as
waste-incinerators or crude olil refineries)

that sometimes meet difficulties in gaining public
acceptance



Soft Sensors for Monitoring and Control of
Industrial Processes

Methodology requires hard work for design, development
and calibration of models, data analysis, cyber-security
requirements, and training.



Soft Sensors for Monitoring and Control of
Industrial Processes

Nevertheless, it could reduce by 20% costs
incurred by the control body and the
companies.




Case-study



Case-study

A MWI (Municipal waste incinerator ) in accordance
with WTF (Waste Framework) Directive could be
classified as energy recovery plant if:

R1 =f(...,Ew,....)> 0,6

R1 = Energy Recovery Efficiency Factor

Ew = annual energy contained in the waste calculated using the net
calorific value of the waste (GJ/year)

Ew factor plays an important role and LHV
determination is the variable of greater uncertainty
for undifferentiated urban waste



Case-study

2 ways for the quantification of LHV parameter
Discontinuous Direct Sampling over time
Continuos Indirect estimation

EC guidelines
Selected Method for MWI Plants due to:
*high variance of the waste quality over

the time
*not cheap semi-continuous sampling and

analysis procedure.




Most reliable method for LHV estimation is
oven+boiler mass and energy balance egs.

We ought to identify:
*the reference system limits based on the actual plant configuration;

*Plant data (continuously measured data, estimated and literature data, discontinuous data
measurement).




in the case of low sensitivity of the overall
model with respect to some variables

DISCONTINUOUS ESTIMATED
DATA DATA

Samplying

CONTINUOUS

MEASURED PROCEDURE
DATA

MASS AND ENERGY
BALANCE SOFTWARE MODEL

MANUAL CALIBRATION

MANAGEMENT PROCEDURE CONTINUOUS

Measurement System Maintenance Procedure LHV. R1 DATA
b




Continuos LHV, R1 Data

R1 evaluation through - R1+AR1 >0,6 ?
Integration of data on an Check
annual basis

For the year 2016, the calculated value of R1
Model Uncertainty turned out to be equal to 0.619 £ 0.013
Evaluation (AR1) (limit value = 0.6).




Advantages for the Company

The Company will acquire:

a) a better knowledge through the activity on data
reconciliation and model development,

b) a safe return in terms of image with a
consequent better inclusion in the territory and...

c) an increase in the transparency of Controls



Advantages for the Company...

The Company is challenged to improve its
performance and its transparency over time, also
in relation to the public and the stakeholders.

On the other hand, the Company could avalil itself
of the data certified by the environmental

authority that could be more reliably valued by the
public.




Advantages for the Company...

The number of scheduled controls with the
presence of the institutional staff in
establishment could be strongly reduced.



Advantages for the Company

The greatest advantages will be for
establishments that find it difficult to be
accepted by the public such as incinerators
of waste, refineries, plants with combustion
equipments and other chemical plants.



Advantages for the Public...

On the other hand, the public will improve
the degree of knowledge on the actual
impact of the establishment and be certain
of the veracity of the data.

Numbers are the highest degree of
knowledge. It is knowledge itself.




Advantages for the Public...

The new proposed control scheme carries
out a continuous monitoring of potential
impacts on the environment, minimizing
costs for the community.




In conclusion

This methodology:

v overcomes the Command and Control
strategy;

v'could be the new challenge of environmental
control both control Bodies and Companies
might strive for;

v could be a suitable tool to build a better
environment and ensure a sustainable
development in the future.
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