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Abstract. Currently, ACEA utilises biogas obtained from the treatment of the organic fraction of 
municipal solid waste for thermal and electric energy recovery through endothermic engines (3 MW, in 
total). By 2020, the biogas produced at the site will no longer be used as a fuel for the combined heat and 
power units, but it is expected to feed a purification system in order to obtain a flow of biomethane to be 
injected into the natural gas network. This is part of the Italian strategy to achieve the Horizon 2020 
European targets aimed at promoting the renewable production of transport fuels. In order to encourage 
sustainability and innovative prototype technologies, ACEA has also been involved in some European 
research projects, in particular for the conversion of biogas into other energy carriers. furthermore, ACEA 
ha recently built a flexible experimental platform that can used for the validation step of prototypes in an 
industrial field. 

1 ACEA integrated waste treatment 
district  
ACEA Pierese Idustriae SpA (r sipy ACEA) 
is a der utiutiity cpay cated i rther 
Itay which currety prvides services fr 
uicipaities private cpaies ad cities esurig 
sustaiabe devepet i three ai areas water 
eergy ad eviret  

re specificay the preise specificay dedicated 
t the evireta sectr is caed itegrated waste 
treatet district” sice it ecpasses fur waste 
treatets pats (e wastewater (WW) treatet pat 
e adfi e cpstig pat ad e aaerbic 
digesti (AD) pat) highy itercected accrdig 
t which the waste strea fr e ay bece the 
iet strea fr ather faciity Furtherre a the 
iquid effuets geerated at the site fr the cpstig 
pat the aaerbic digester pat ad the adfi are 
set t the WW treatet pat The digestate cig 
fr the aaerbic prcess is set t the cpstig 
pat where it is used as a startig ateria fr cpst 
prducti ad the sudge derivig fr the WW 
treatet pat Fiay a the bigas prduced at the 
WW treatet pat at the adfi ad at AD pat is 
cveyed ad tepray stred i the gashder fr the 
prducti f reewabe eectricity ad heat by eas f 
cbied heat ad pwer (CHP) uits expitig bigas 
cbusti The site is a itercected pat fr the 
aageet f water sudgedigestate ad fr eergy 
recvery (bth thera ad eectrica)  

The site is as a exape f the itegrati f the 
aaerbicaerbic treatet f the rgaic fracti f 
sid urba waste I fact ACEA utiises the digestate 

fr the aaerbic digesti tgether with gree residue 
fr separated urba cecti fr the prducti f 
highquaity cpst registered uder the 
FRAWIVA brad which has achieved a quaity 
certificati by the CIC (Csri Itaia 
Cpstatri) i 2005 The eectricity ad heat surpus 
that is t utiised fr itera csupti is sd t the 
grid i fact ACEA has reaised a wide district heatig 
etwr servig a user basi f 30000 ihabitats ad a 
shppig cetre with a actua sie f 76 W t be 
earged i cig  years  

The curret ai cre f the site is the cbusti f 
bigas t prduce heat ad eectricity fr CHP uits 
hwever by 2020 a the bigas prduced at the site is 
expected t feed a purificati uit fr the prducti f 
biethae t be iected it the gas atura grid (up t 
800 S3h f biethae prduced) fr eargig the 
uit aready preset i the site which currety prduces 
biethae fr trasprt fue (up t 50 S3h f 
biethae prduced) This sigificat chage fr the 
ACEA perspective is aiged t the Reewabe Eergy 
Directive 200928EC 1 sice the Eurpea Ui has 
sigificaty supprted the picies aied at the 
prducti f bifues icudig iquid r gaseus fues 
such as bidiese ad biethae prduced fr 
biass These bifues are a reewabe aterative t 
fssi fues i the EU trasprt sectr strategicay 
sigificat fr reducig greehuse gas eissis ad 
iprvig the security f the EU suppy By 2020 Itay 
i ie with Eurpea picies ais t esure that 10% 
f trasprt fue ces fr reewabe surces such as 
bifues At the ACEA site the cversi fr bigas 
t biethae cud be cuped with the use f atura 
gas fr the grid (istead f the curret use f bigas) 
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fr feedig the CHP uits i rder t ctiue t esure 
the eergy eeds bth eectrica ad thera f the 
pat 

2 Energy production at ACEA premises  

ACEA is respsibe fr the rgaic fracti f 
uicipa sid waste (FSW) cecti appied 
directy fr 150000 ihabitats ivig i 47 
uicipaities i the suth west f Turi cse t the 
Frech brder The treatet f the FSW ivves 
the aaerbic digesti prcess sice this prcess is 
widey csidered as a effective waste biass 
treatet apprach 2 Currety the bigas pat 
treatet serves rughy 1 ii ihabitats aagig 
60000 t y1 f FSW (90000 t y1 f FSW i the 
shrt ter) which uderges tw aaerbic digesters 
characterised by a tta wrig vue f 5000 3 The 
prcess is therphiic (55 C  1) with a reteti tie 
f 14 days ad a rgaic adig rate higher tha 6 
gTS 3 d1 Every year re tha 4000000 3 f 
bigas with a average ethae ctet f 55% vv ad 
a carific heat f arud 54 Wh 3 are prduced ad 
used fr esurig heat ad eectricity t the site itsef ad 
the surrudig area 

2.1 Thermal use of energy 

The thera eergy ca be epyed fr severa uses 
heatig up the feretative brth fr the AD prcess at 
55 C (5070 Why) fr the WW treatet pat 
(1400 Why) fr the buidig uses (1170 Why) 
ad fr district heatig (6380 Why) (data is fr 
2017) The thera eergy ca be suppied by bth the 
cbusti bigas i the fr f reewabe eergy 
(3710 Why) ad by a extera surce (10310 
Why) utiisig atura gas fr the grid I fact 
ACEA expits tw superheated water biers fueed 
with atura gas fr thera eergy prducti  

The use f thera eergy is stricty cected t the 
seas f the year as ca be see i Figure 1 (fr Apri 
t Septeber) ad Figure 2 (fr ctber t arch) 
Durig the witer seas the heat prduced is aiy 
used fr district heatig reachig arud 430 Whh at 
800 a Fr Apri t Septeber district heatig 
requires  re tha 85 Whh ad the ai 
csupti is acated t the AD prcess It ca be 
ted that the axiu csupti f thera eergy 
is ess tha 300 Whh durig the suer seas ad 
re tha dube that durig the witer seas sice a 
higher aut f heat is ecessary fr the district 
heatig ad t a ess extet t aitai the prper 
feretati teperature at 55 C 

2.2 Electric use of energy 

Figure 3 shws the aua prducti ad dead f 
eectric eergy as highightig the aut acquired 
fr the extera surce ad the quatity sd t the grid 
(data is fr 2017) The reewabe eectric eergy at the 
ACEA site is prvided by three CHP uits fr bigas 

cbusti (13700 Why) ad 630 phtvtaic 
paes (130 Why) hwever there is a ctributi 
fr the etwr (690 Why) t cpesate fr the 
ac f eectricity due t the aiteace f the egies 
breadws r ac f bigas i case f great dead 
Furtherre 927% f tta aut f eergy csued 
withi the site was reewabe ad btaied fr bigas 
cbusti ad phtvtaic paes whie the reaiig 
73% was purchased fr the etwr 

 
Fig. 1. Uses of thermal energy during the day, from April to 
September. Thermal energy is employed for district heating, 
for the wastewater treatment plant, for building uses and for the 
AD process. Data is for 2017. 

 
Fig. 2. Uses of thermal energy during the day, from October to 
March. Thermal energy is employed for district heating, for the 
wastewater treatment plant, for building uses and for the AD 
process. Data is for 2017. 

 

Fig. 3. Uses of electric energy during (2017). Electric energy 
derives from biogas combustion (CHP units), from 
photovoltaic production and from natural gas purchased from 
the network. The electric production can be used internally or 
sold to the network. 
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In addition, 66% of the electricity energy is self-
consumed, and the remaining 34% is sold to the 
network. The net balance between the electricity 
purchased and sold to the network is then favourable 
towards transfer to the national network (+3.9 GWh/y), 
demonstrating that the amount of electricity sold to the 
grid (4,590 MWh/y) is definitely greater than that 
purchased from the external source (natural gas for 
super-heated water boilers). 

3 Energy production at ACEA premises  
Within the EU Framework Program Horizon 2020, 
ACEA experiments with new technologies for the 
realisation of innovative prototypes to make renewable 
energy production as efficient as possible. Among the 
others, in this concept, there are two projects worthy of 
note, PROGEO and BIORURPLUS (funded by others; 
in this concept, there are two projects worthy of note, 
PROGEO and BIOROBURPLUS. PROGEO (funded by 
the EU Framework Program Horizon 2020 H2020-
EU.3.3, H2020-EU.2.3.1.) is focused on the conversion 
of CO2 (gaseous effluent from biomethane upgrading) 
and H2 (from water electrolysis) into bio-methane 
through a methanation reactor by means of Sabatier 
reaction, for ensuring the chemical storage of renewable 
energy [3]. All the biogas produced by AD may be 
theoretically converted into biomethane to be fed into the 
grid. In fact, methane is a well-known and widely used 
fuel and all technologies related to methane storage and 
distribution are fully available, and ACEA has its own 
infrastructure to inject it into the grid. Since the 
hydrogen production from water electrolysis is very 
demanding of energy, this process is sustainable only 
when it is possible to utilise low-price electricity (during 
the night) and the off-peak periods of electricity 
production. This will be part of the scope of the 
demonstration project and the ACEA site is expected to 
perform a demonstration of the 500 kW PROGEO 
modular unit in order to achieve the final technology 
readiness levels (TRL) of 8. 

BIOROBURPLUS involves the development of a 
direct biogas oxidative steam reformer for the production 
of bio-hydrogen to be utilised as inlet streams for fuel 
cell devices. In fact, BIOROBURPLUS (funded by the 
EU Framework Program Horizon 2020 -JTI-FCH-2016-
1) claims to develop an entire pre-commercial fuel 
processor delivering 50 Nm3/h (107 kg/d) of 99.9% 
hydrogen from different biogas types (landfill gas, 
anaerobic digestion of organic wastes, anaerobic 
digestion of wastewater-treatment sludge) in a cost-
effective manner. A dedicated TRL6 demo campaign 
(>4400 h) will be carried out in the last six months of the 
project at ACEA premises for the production and 
purification of bio-hydrogen. 

For both cases, ACEA represents the ideal industrial 
site to validate results obtained from intensive research 
work, and to assess the production cost and market price 
of renewable products, in order to be competitive with 
the traditional market. 

4 Conclusion 
Fr the begiig the cpay prpsed a ew de 
f devepet where waste is csidered as a resurce 
ad a ew busiess de abe t iprve ad ffer 
ivative sutis rted i the surrudig area fr 
evireta ad scia sustaiabiity The ACEA site 
is currety ivved i a adaptati t the st der 
ad ivative techgies i ie with the ew 
evireta requireets estabished by the Eurpea 
directives  eergy ad eissis The gig 
activities icude the cpete cversi fr bigas t 
biethae prducti ad i parae a icrease i the 
thera recvery fr the CHP ad the tta cversi 
f the CHP fr bigas t atura gas Fr this 
perspective atteti is  the ai f prducig y the 
eectric eergy stricty ecessary fr the itera 
csupti f the itegrated waste treatet district 
The ga f the ptiisati prcess is icreasig the 
efficiet use f eergy withi the sige idustria 
prcesses 
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