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‘ Italian situation of biogas plants
o




The developmentof biogas in ltaly is a
relatively recent phenomenon and closely

relatedto the incentivation policy pursuedby
thecountry

JUntil the end of 2012 the anaerobic digestion
nlants with a capacity below 1 MWe fed by
niomass and bproducts, have been able to

take advantage of particularly favorable
conditions:

0.28 euro/kWh

Green certificates (reference value)
multiplied by a coefficient of 1.8



The policy of incentives,which lasteduntil the
end of 2012 has resulted in an exponential
growth in the number of plants and installed
capacitybutit createdsomeproblems

Analyzing the situation at the end of 2012



The biogas plants in Italy at the end of 2012
(source CRPA)

994 biogas plants

About 750 MWe Installed
capacity

Source: SEMINARY at Ravenna, Sala Convegni Azienda Sperimentale Marani, 14 March 2013
BIOGAS E BIOMETANO: una filiera bioenergetica sostenibile



Biogas plants at end of 2012 (Source: CRPA)

Number of plants Electric power (MW) kWi/plant

Abruzzo 13 1,3% 10,7 1,5% 822
Basilicata 6 0,6% 1,9 0,3% 318
Calabria 6 0,6% 3,2 0,5% 537
Campania 7 0,7% 5,4 0,8% 767
Emilia-Romagna 143 14,4% 110,2 15,9% 771
Friuli 69 6,9% 47,9 6,9% 694
Lazio 9 0,9% 6,6 1,0% 736
Lombardia 374 37,6% 271,0 39,0% 724
Marche 14 1,4% 10,3 1,5% 739
Piemonte 106 10,7% 75,4 10,9% 711
Puglia 6 0,6% 2,6 0,4% 437
Sardegna 12 1,2% 5,4 0,8% 454
Toscana 23 2,3% 18,9 2,7% 823
Umbria 14 1,4% 8,8 1,3% 632
Val d'Aosta 1 0,1% 0,1 0,0% 50
Veneto 151 15,2% 107,8 15,5% 714
Trentino-Alto Adige 38 3,8% 5,7 0,8% 151
Molise 2 0,2% 2,0 0,3% 999
Non disponibile (stima) - - 62,4 - -

Total 994 100,0% 756,4 100,0% 761

Source: SEMINARY at Ravenna, Sala Convegni Azienda Sperimentale Marani, 14 March 2013
BIOGAS E BIOMETANO: una filiera bioenergetica sostenibile
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B Onlylivestockmanure Nn. Of plants

(cattle or pig slurry)

B Manure + by-product + energy
crops

5,2%

12,3% % Manure + energy crops -Breakdown by
type of feeding

B Manure + agroindustrial by-
products

B Agroindustrial by-products
and/or energetic crops

44,7%

Analysis carried out on 59,4% of the CRPA plants

3,2%

11,8% B Only livestockmanure
(cattle or pig slurry)
B  Manure + by-product +
energy crops
1 Manure + energy crops
38,2%

Analysis carried out on 56,7% of the CRPA plants

22,4%
. . 24,4%
installed electri@™=) '

power




Plants grouped by working age

Age of working plants plants (n°) plants (%)
> more than 15 years 36 3,6%
6-15 years 85 8,6%
1-5 years 466 46,9%
1 year 353 35,5%
No data available 54 5,4%
Total 994 100%

Source: SEMINARY at Ravenna, Sala Convegni Azienda Sperimentale Marani,

BIOGAS E BIOMETANO: una filiera bioenergetica sostenibile

14 March 2013




Trend of the number of plants built per year:
data broken down by class of power and total
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Source: SEMINARY at Ravenna, Sala Convegni Azienda Sperimentale Marani, 14 March 2013
BIOGAS E BIOMETANO: una filiera bioenergetica sostenibile




Breakdown of plants for power classes according to new classes
Incentives defined by DM 06/07/12

: : Average electric
Electric power Electric power
Number of plants : power
classes (kWe) installed (MWe)
(kWe/plant)
0100 69 7,6% 3,9 0,6% 55,9
101 -300 123 13,5% 28,6 4,1% 232,3
301 -600 100 11,0% 46,2 6,7% 461 ,9
601 -1.000 598 65,6% 574,0 82,7% 959,9
>1.000 22 2,4% 41,3 6,0% 1879,1
No data available 82 - 62,4
Total 994 100% 756,4 100,0% 760,9

Source: SEMINARY at Ravenna, Sala Convegni Azienda Sperimentale Marani, 14 March 2013
BIOGAS E BIOMETANO: una filiera bioenergetica sostenibile



Problems encountered after an initial phase of incentive

The costs from the "support policy to renewable energy
sources for electricity production”, are fully supported by
the "bills" paid by households and businesses. Today, it is
highly necessary to keep costs down.

In many cases, farms biogas plants were fed with high % of
"noble products" of agricultural origin (eg. corn silage).

This has led to conflicts due to ethical and environmental
Issues (subtraction of fertile lands previously used for the
production of food for humans and animals, now used for
energy production).

The use of noble products of agricultural origin (eg. silage)

In areas with high livestock and classified as vulnerable to
nitrate has increased the problem of the proper management
of nitrogen inputs.



The turning point in the policy of incentives
started from 2013




The new incentive scheme introduced by D.M. July 6, 2012 valid for running plants
after 1° January 2013

Duration of incentives 20 years

Basic incentives :

Type of feeding Power Incentive tariff (/MWh)*
More than 30% of crop biomass (es. silage) | 1<PO3 0 0 180
300<FO6 0 0 160
600<FO1 000 140
1000<RO5 000 104
P>5000 91
More than 70% of byproducts (es. livestok 1<P<300 236
manure) 300<P<600 206
600<P<1000 178
1000<P<5000 125
P>5000 101
Waste 1<P<1000 216
1000<P<5000 109
P>5000 85

Basis price for year 2013. For each next yiea#o



| NCENTIVES

Type of Power Basic | Incentives (/MWh) Total basic
feeding tariff tariff +
CHP | Nitrogen extraction incentives
-40% | -30% |-60% | (mMin/max)
+CHP | +CHP
crop 1<P<300 180 40 15 20 30 185-250
blomass — 310<P<600 | 160 |40 |15 |20 30 160-230
600<P<1000]| 140 40 - - 30 140-210
by-products | 1<P<300 236 10 |15 20 30 236-276
300<P<600 | 206 10 15 20 30 206-246
600<P<1000| 178 10 - - 30 178218

CHP = Combined Heat and Power

NOW TAXES FOR FARMERS!!




Other changes:

Biogas plantswith power lessthan 100 kWe hasdirect
accesdo incentives

Priority accessto incentive for farms biogas plant if
poweris lessthan600 kWe.

Incentives are cumulative for all farms biogas plant
Installations less than 1000 kWe with any additional
iIncentivesof a public naturenot exceeding40% of the
Investmentost



Potential of biogas in Italy(estimate CRPA, CIB 2012)

About 8 billion m3 of CH4/year
About 25 TWh/year of electric power (3300 MWe)

Main substrates:

Substrates -~ -

Livestock manure: 130.000.000
Agro-industrial waste: 5.000.000
Slaughterhouse waste 1.000.000
Sewage sludge: 3.500.000
Organic fraction of MSW: 10.000.000
Crop residues: 8.500.000




The development potential of biogas In Italy are still
high if:

Give priority to smalksize systems (<300 KW) for which
Incentives are higher.

Minimize the cost of construction of the plants, througr
the search for simple and rational operational scheme:

Minimize operating costs, thanks to the use of animal
waste and farm bproducts.




| SSUES THAT COULD FACILITATE SMALL
BIOGAS PLANTS

NORMS (INCLUDING ENVIRONMENTAL,
FISCAL)

FEED -IN TARIF AND MONEY AVAILABLE BY
THE STATE

LOWER COST OF THE TECHNOLOGY

POLICY THAT PROMOTE THE USE OF HEAT
FROM BIOGAS PLANTS



For the reasonsgiven, with referenceto the size, in the Italian
context,it seemsappropriateo consideras'"smallscale"a system
of powerbetweenl00and300kW.

With regard to best practices,it Is reasonableto provide the
following generalguidelines

Plantfeeding prevalentuse( @0%) of manureand/ or farm by-
products

Managementof digestate possible extraction of nitrogen for
plants located in areaswith high livestock and classified as
vulnerableto nitrates

Reducingemissiondan the atmospherewith particularreference
to TOC (total organic carbon),carbonmonoxide and nitrogen
oxides

Optimizationof energybalance useof thermalenergyproduceéd
In thefarm and/ or out of thefarm.



Thanks for your attention

Remigio.berruto@unito.it



