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Recent initiatives for coal power generation in ltaly

 Flumesanto PF Power Station: re-establish use of
coal in replacement of ori-emulsion fuel

 Brindisi Sud PF Power Station: conversion to coal
replacing the use of ori-emulsion fuel

* Brindisi Nord Power Station: operation with coal

e Sulcis Power Station: implementation of the
Circulating Fluidised Bed plant

 Torrevaldaliga Nord PF Power Station: switch to coal
by re-powering with supercritical steam technology

e Porto Tolle Power Station: switch to coal use
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Sources of power generation in Italy (istory & forecast, MAP 2005)
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R&D for the ‘Electrical System’ in Italy

 R&D for the Electrical System defined as a charge of
the ‘System’ itself in the Decree 16/02/1999

e A special ‘Research fund’ issued by Ministerial
Decree 26/01/2000

 R&D aiming to support the general interest of the
Electrical System

 R&D activities oriented toward the technological
Innovation of the Italian Electrical System

 CESI as first player of R&D for the Electrical System
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CESI R&D for the ‘Electrical System’ in Italy

 CESI researches contribute to the sustainable
development of the Italian Electrical System as a
whole, covering issues on power generation,
transmission & distribution, environmental
protection, and also the rational final use of
electricity

« CESI started specific research projects on coal
technologies aiming to demonstrate the
sustainability of coal and namely that a ‘clean’ use of
coal in power generation Is possible
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CESI R&D ‘Targets’ for Coal Researches

 Enhance the performances of existing and incoming
coal fired power plants

« Contribute to the development of advanced coal
fired power generation technologies

« Exploratory investigation on the so called ‘zero
emission power plant’ approach

Involvement of both academic and industrial Partners
Integration with international initiatives is ‘mandatory’
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CESI R&D on Existing coal fired power plants

e Target: enhancing the performances of existing
and incoming coal fired power plants

o Scope: development of supporting methods,
advanced monitoring techniques and
Instrumentation, and O&M technologies

e Main activities: lab testing, in plant prototype
exploitation, pilot or demo applications
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CESI R&D issues for existing coal fired power plants

Advanced monitoring methods for condition-based maintenance
Advanced component structural integrity assessment methods
Advanced tools for coal combustion optimisation

Additives to enhance steam turbine performances

In plant testing of waste heat recovery

Modelling of slagging/fouling in PF boilers

Advanced SW tool for emission and efficiency optimisation
Optimisation of catalytic denitrification

Pop-corn ashes formation and remedies

Correlation between coal properties and pollutant
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CESI R&D on Advanced coal fired power plants

e Target: contribute to the development of
advanced coal fired power generation
technologies

e Scope: participate In joint initiatives. Advanced
PF plants operating in USC steam conditions,
as well as IGCC and EFCC plants are within the
CESI’s research projects

e Main activities: proof-of-concept studies, lab
testing, modelling and pilot plants
Implementation
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CESI R&D issues for advanced coal fired power plants

Modelling of different USC configurations

Testing on advanced material for USC cycles

Advanced tools for on line monitoring of boiler components
Assessment of re-powering by USC technology

Advanced techniques for emission measurements

Hg and ultra-fine PM abatement technologies

Modelling of different IGCC configurations

High temperature syn-gas clean up

Proof of concept of the EFCC cycle

Ceramics for high temperature heat exchanger
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CESI R&D on Zero emission power plants

o Target: exploratory investigation on ‘zero
emission power plant’

e Scope: assessment of innovative plant
configuration and related technologies (CO,
separation capture and storage and co-
production of hydrogen and electricity)

« Main activities: modelling and dedicated lab
testing on advanced membranes
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CESI R&D issues for zero emission power plants

Mitigation of CO, emission by innovative power cycles
Pre-combustion CO, capture in IGCC

Looping combustion

‘S-tolerant’ and ‘no S-tolerant’” membranes

Innovative membranes for CMR concept
Post-combustion CO, capture by sorbents
Post-combustion membranes

IGCC for co-production of hydrogen and electricity
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CESI R&D Results

 All results obtained, up to now, by CESI and
Partners in the frame of the fund for R&D to
support the general interest of the Italian
Electrical System are public

* Reports avallable on www.ricercadisistema.it
« All reports are In Italian language

 More than 200 technical reports are already
available dealing with coal related activities

 In the following only few examples are
presented
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cesireD results: COal combustion optimisation

Flow velocity monitoring in coal feeders by an electrostatic technique
(source CESI RdS; Brindisi Sud Power Plant)
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cesiraD results: Coals & Pollutants
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cesIR&D results: INNOvative boiler monitoring techniques

View of the thermal monitoring system for water walls installed in a
coal fired power station (source CESI in the AD 700 project; Amager Power Plant)
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cesireD results: Advanced NDE technique for turbine rotors
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Principle of advanced ultrasonic system for NDE on large turbine rotors
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cesirep results: Plant configurations for reduced CO, emission
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Efficiency (EL.EFF.), CO, separation rate (CO2 CAPT.) and delta cost of electricity
(ACOE) of two modelled cycle configurations: IGCC with CO, pre-combustion
separation (left) and PF with oxy fuel and CO, post-combustion separation (right)

(all cycles consider the utilisation of existing technologies)
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cesireD results: CO-production of hydrogen and electricity
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cesi reD results: Advanced Membranes for CCS
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CESI's future R&D issues on coal technologies

 Advanced technologies for emission control

« Abatement of micro-pollutants (Hg, ultra fine
particulate)

o Carbon Sequestration
* Innovative membranes for CO,/H, separation
« Hydrogen production by coal gasification
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