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TM.E. S.p.A. - Termomeccanica Ecologia

TM.E. S.p.A. - Termomeccanica Ecologia Technological Provider with large experience in turnkey EPC
contracts. Proprietary grate furnace and rotary kiln technologies for waste incineration with heat recovery in TM.E.

designed steam boiler and the use of dry, semi-dry and wet flue gas cleaning systems to ensure a highly efficient flue

gas treatment process. GOLD MEMBER OF
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B U S I N E SS L I N E S International Solid Waste Association
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TM.E. Design philosophy
TM.E. STRATEGY : LEAD USER PROCESS INNOVATION

v Possibility to test on real scale new Technologies, new patents, new references;
v" Possibility to anticipate and drive new marketing strategy

v" Proprietary know how for several technologies with great flexibility to meet different markets and different Energy &
Environmental Requirements

to achieve high level of competitiveness, quality, flexibility, reliability and performance

"LEAD USER” COOPERATION FOR INNOVATIVE TECHNOLOGIES DEVELOPMENT
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TM.E. S.p.A. - Termomeccanica Ecologia
TM.E. DESIGN PHILOSOPHY
An innovative approach for WtE design

— * Combustion technology
¢ CFD technique for improvement of
* Flue gas treatment technology

* Thermoflow technique for improvement of

* Energy Recovery technology

— * Combustion
(ACC) (patent)

_ * FGT
(patent)

__ * Energy Recovery




FURNACE -TM.E. Technology

TM.E grate main characteristics

TM.E. S.p.A. - Termomeccanica Ecologia own 100% of the

Swiss company Revi tec specialized in construction and service of

waste combustion grate

High combustion
quality (CO in
the flue gases)

Val-
madrera
3,5
mg/Nm3

\_

San vittore
3 mg/Nm3

" over 15 grates installed in the ) More than 8000 hours of
. last 10 years ) operation of the equipment )

Water or air cooled ) Wide range of usable fuels :
L combustion grate )| with different calorific values |
e N N

I
no !oar_ replacements bars lifetime: 8 years
in first 4 years
(water cooled)

\_ (water cooled) J J
/ Limit imposed by law 50 mg/Nm3 \

Bydgoszcz
11,1

mg/Nms3 Rzeszow Beringen

8 mg/Nm3 5,2

REVI

mg/Nm3

Y s/

REVI TEC CAN OFFER FULL
SERVICE AND MAINTENANCE ON
COMBUSTION GRATES




FURNACE -TM.E. Technology

TM.E grate main characteristics

Feeder with water

e

cooled lintel &

redirect beam Water cooled side

expansion with spring

Grate carriage with external loaded device

bearing support

Completely free substructure Air or water cooled

(no hoses, cylinders, drives, main grate surface

bearings)

External drive cylinders with

synchronous speed control




TM.E. S.p.A. - Termomeccanica Ecologia

REVI TEC — combustion grates references

Maintenance (M)

WH1E Plant year Renovation (R) Type of fuel Cal[cl)vrlljc/l\</a]lue Fuel r[??ks\]s flow
New plant (N) &
Gorlice (PL) 2024 Under construction RDF, MSW 9-14 12,5
N / Under : : }
Rzeszow 1 and 2 (PL) 2016 / 2022 construction RDF/MSW/industrial 7,5-16 12,5/ 10,0
Sao Miguel (PT) 2022 Under construction MSW/Biomass 6-15 )
Gdansk (PL) 2020 N MSW/Industrial 8,5-16 21,5
Asia Paper (KR) 2019 N RDF/SRF 16,5-21 7,5
Beringen (BE) 2018 N, M RDF 9-16 29,5
Asia Paper (KR) 2016 N, M RDF/SRF 20-27 4
Nijmegen 1 and 2 (NL) 2015/ 2016 M, R MSW/industrial 7,5-16 25 /11
Koentec Busan (KR) 2015 N RDF/Wood waste 17 - 23 6,8
San Vittore L2, L3 and L1 (IT) 2008 / 2015 N, M RDF 10-18 13,5/13,5/12,1
Asia Paper (KR) 2016 N, M RDF/SRF 20-27 4
Sodertalje 1 (SE) 2014 M, R RDF/Wood Waste 14 -18 20
Bydgoszcz 1 and 2 2013 N, M MSW/Industrial 6,5-13 11,5/11,5

RDF= Refuse Derived Fuel; MSW= Municipal Solid Waste; SRF= Solid Recovered Fuel

:




FURNACE -TM.E. Technology — Plant availability

San Vittore del Lazio

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

1.662¢)
8.264
8.512
8.413
8.198
8097

8.060
8.029
7.796
8.324
7.962
7.829
8.299
8.481
8.258
7518 1)

Beringen
7.692() 2021 8008
8.058 2022 8323
8.321 2023 8067
8.393 2024 8130
8.377
7.998
8.153 Fluctuation from Steam Set-point
s N I LT R
7.2480 <1% <1,5% <1%
8367

) Not full year of operaton
(**) Turbine overhaul




Flue Gas Treatment — TM.E. Tecnology

TM.E. S.p.A. - Termomeccanica Ecologia has huge experience in the design and construction of all types of

flue gas treatments for waste-to-energy plants and industrial plants (dry, semi-dry, wet technologies)

Main technologies

» DeSOx

» DeNOx

> Electostatic Precipitator

> Flue Gas Condensation for heat recovery
» Spray drier

» Wet scrubber

» Deodorization plants

In house know how and over 15 plants Increase lifetime of
technology in the last 20 years bags and catalyst




FGT- references

Sesto San Giovanni

Gorlice

Terni
N°1 line

Sao Miguel n° 1 line
Rzeszow line n° 2

Danzica n° 1 line

Rzeszow n° 1 line
Beringen n°1 line

Terceira
Azores Islands n°1 line

Bydgoszcz n°2 lines
San Vittore del Lazio
n°3 lines
Valmadrera Lecco n°2 lines

Granarolo
Bologna n°2 lines

20.000 Nm3/h
90.000 Nm3/h

120.000 Nm3/h
50.000 Nm3/h
70.000 Nm3/h
130.000 Nm3/h
70.000 Nm3/h
180.000 Nm3/h
24.000 Nm3/h

70.000 Nm3/h

90.000 Nm3/h

50.000 Nm3/h

100.000 Nm3/h

TM.E. S.p.A. - Termomeccanica Ecologia

INDUSTRIAL PROCESS DIVISION

DeNOx SCR, Dry with double bag filter
DeNOx SNCR, Semi-dry

DeNOx SCR, Dry with double bag filter
DeNOx SNCR, Semi-dry

DeNOx SCR, Semi-dry +Flue gas condenser
DeNOx SNCR +SCR, Semi-dry + Flue gas condenser
DeNOx SNCR, Semi-dry + Flue gas condenser
DeNOx SCR, Dry, ESP
DeNOx SNCR, Dry

DeNOx SNCR, Semi-Dry + wet

DeNOx SCR, Dry, ESP

DeNOx SNCR + SCR, Dry + wet

DeNOx SCR, Semi-dry + wet

Urea or ammonia solution, sodium bicarbonate,
activated carbon

Solution of urea, hydrated lime and activated carbon

Urea or ammonia solution, sodium bicarbonate,
activated carbon

Solution of urea, hydrated lime and activated carbon

Solution of urea, hydrated lime and activated carbon

Ammonia solution, highly reactive hydrated lime,
soda solution, activated carbon

Solution of urea, hydrated lime and activated carbon

Urea solution, sodium bicarbonate, activated carbon

Urea solution, sodium bicarbonate, activated carbon

Ammonia solution, high reactivity, hydrated lime,
soda solution, activated carbon

Ammonia solution, sodium bicarbonate, activated carbon

Ammonia solution, sodium bicarbonate,
activated carbon, soda solution
Ammonia solution, hydrated lime
Activated carbon, soda solution

ly
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FGT — performance references

Pollutant
(concentration
referring to dry
gas, 02 11% vol.)

Type

HCl

Co
NO+NO, as NO,
S0O,+S0, as SO,

HF

TOC

dust

Cd+TI

Metals
Hg
PAH
PCDD+PCDF

Law values -

2-6 mg/Nm3
10-50 mg/Nm3
50-120 mg/Nm3
5-30 mg/Nms3
<1 mg/Nm3
3-10 mg/Nm3

10 mg/Nm3

0,005-0,02
mg/Nm3

0,5 mg/Nm3

0,005-0,02
mg/Nm3

0,01 mg/Nm3

0,04-0,1 ng/Nm3

Valmadrera (LC)

(daily average)

Bicar dry + wet

scrubber
<1 mg/Nm3
3,5 mg/Nm3
95 mg/Nm3
2 mg/Nm3
0,1 mg/Nm3
0,3 mg/Nm3
0,2 mg/Nm3
0,001 mg/Nm3
0,03 mg/Nm3
0,005 mg/Nm3
0,0001 mg/Nm3

0,012 ng/Nm3

San Vittore

(daily average)

Bicar dry

<1 mg/Nm3
3 mg/Nm3
33,5 mg/Nm3
0,5 mg/Nm3
0,1 mg/Nm3
0,3 mg/Nm3
0,2 mg/Nm3
0,001 mg/Nm3
0,003 mg/Nm3
0,0015 mg/Nm3
0,0001 mg/Nms3

0,023 ng/Nm3

TM.E. S.p.A. - Termomeccanica Ecologia

Bydgoszcz

Measured values
(daily average)

Lime Semi-dry + wet

scrubber
<1 mg/Nm3
11,1 mg/Nm3
64,5 mg/Nm3
3 mg/Nm3
0,4 mg/Nm3
0,6 mg/Nm3
0,3 mg/Nm3
0,0037 mg/Nm3
0,0295 mg/Nm3

0,0014 mg/Nm3

0,0064 ng/Nm3

Rzeszow
Measured

values (daily

average)

Lime Semi-dry

0,92 mg/Nms3
8 mg/Nm3
35,2 mg/Nm3
13,2 mg/Nm3
0.39 mg/Nm3
1.29 mg/Nm3
2,56 mg/Nm3
0.023 mg/Nm3
0.08 mg/Nm3

0.001 mg/Nm3

0.007 ng/Nm3

Beringen
Measured

values (daily

average)

DeNOx SCR + dry

5,4 mg/Nm3
5,2 mg/Nm3
51,5 mg/Nm3
4 mg/Nm3
0,3 mg/Nm3
0,1 mg/Nm3
1 mg/Nm3
< 0,05 mg/Nm3
< 0,5 mg/Nm3

< 0,05 mg/Nm3

< 0,04 ng/Nm3

Terni

Measured
values (daily

average)

DeNOx SCR + dry

0,27 mg/Nm3
0,35 mg/Nm3
23,2 mg/Nm3
0,38 mg/Nm3
0,02 mg/Nm3
0,11 mg/Nm3

0,4 mg/Nm3

0,003 mg/Nm3

0,02 mg/Nm3

0,0008 mg/Nm3
0,0000046 mg/Nm3

0,00104 ng/Nm3

INDUSTRIAL PROCESS DIVISION
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TM.E. — EXPERIENCE IN OPERATION AND SERVICE

1993 — 2007 Management of Waste-to-Energy plants (Italy):

2015 — 2018 Service contract WtE Bydgoszcz (Poland)
2018 — 2021 Service contract WiE Rzeszow 1 (Poland)
2020 — 2025 Service contract WiE Beringen (Belgium)

2025 — 2028 Service contract WiE Rzeszow 2 (Poland)

12



TM.E. S.p.A. - Termomeccanica Ecologia

TM.E. OFFER

TM.E. ReviTec
Technological Provider Grate + Service

INTEGRATED
SOLUTION

TM.E. - R TM.E.
Industrial Process Division Management + Service
Flue Gas Treatment

13



TM.E.

/o WHE PLANT A Main
WHE PLANT WHE PLANT e R . DANZICA-
BERINGEN — BELGIUM STETTINO — PO- iy - B < = WLE references

200 000 ton/year LAND

WtE PLANT
BYDGOSZCZ - PO-

GRATE and BOILER LAND

for WtE
PERPIGNAN —FRANCIA
60.000 ton/ year

W1E PLANT
WtOCtAWEK — PO-

WHE PLANT

SAO MIGUEL

AZZORRSE-PORTUGAL 5 e - Z : g

60.000 ton/ year e N ' WLE PLANT
e S - RZESZOW - POLAND

180.000 ton/ year

WHE PLANT
TERCEIRA & - A W
AZZORRE PORTOGALLO e " 3 WA THRE WHE PLANT
40 000 ton/ year : o Ea i ‘ GORLICE - POLAND =
] 100.000 ton/ year \

WtE PLANT —
BOLOGNA — ITALY WEEPLANT | _ Y WIE PLANT
206 000 ton/ year SAN VITTORE DEL LAZIO - ITALY | | & 2 . VALMADRERA LECCO - ITALY

500.000 ton/ year el ' 123 000 ton/ year

14



WASTE TO ENERGY PLANT
WLOCLAWEK - POLAND

Customer: PRE ZERO
Throughput:  100.000 ton/year
Plant Type: line 1: air cooled moving grate

Waste type: RDF + pre-RDF (12,5 MJ/kg)
Energy Recovery:

* 10,6 Mwe in full condensation

* 9,1 Mwe + 14 MWth in cogeneration
e Flue Gas Treatment:

* SNCR + semi-dry+ Flue Gas Condenser

’ —— B

EPC CONTRACT IN PROGRESS 2 a
execution time: 29 months
)



e —LF
)

" WASTE TO ENERGY PLANT
~ GORLICE - POLAND

Customer: EMPOL

S o SR

| Throughput:  100.000 ton/year
Plant Type: 1 line, combustion grate

; (water cooled)
- Waste type: RDF +

Selected Municipal Waste
" (9 - 14 MJ/kg)
Energy Recovery: 11 Mwe
23 MWt b

Flue Gas Treatment: Semi Dry + Wet + !
e 2T D R T, TN N e

EPC CONTRACT IN PROGRESS | -
execution time: 36 months .~ -~ *

S

N




R e

111 6 MJ/kg)
i we e 17 MWt

nser

S | ongenser

a \\\



WASTE TO ENERGY PLANT
SAN VITTORE DEL LAZIO - ITALY

Customer: EALL-ACEA Group

Tot. Throughput: 320.000 ton/year
Plant Type: 3 lines, moving grate
(water cooled)

Waste type: RDF (15 MJ/kg)

Tot Energy Recovery: 43
Mwe
Flues EPC CONTRACTS

7 Line 2 and 3 — IN OPERATION SINCE 2011

' M., Line 1 - IN OPERATION SINCE 2017
'é;(%(:‘hﬂ‘qn time : Linel > 615 days

A \,- -i‘-‘",-_ "i'h

: “. il

b | Line2 > 1115 days
B Line 3 2 1120 days




S
RE0 DAL 70 A0 AARD U600 AR ORI
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WASTE TO ENERGY PLANT
SAN VITTORE DEL LAZIO LINE 4

! ITALY
ki

_ustomer: Acea Ambiente S.r.l.
p

Tot. Throughput: 186.000 ton/year

H_%_fj_‘_"'_;_-‘-" Plant Type: single line (the 4* of the facility)

’ iy moving grate (water cooled)

e e

Waste type: RDF (10,6 — 14,9

T

==
e s :

e

MJ/kg)
Gkl “Jot Energy Recovery: 26

)
EPC CONTRACT Line 4 IN PROGRESS










execution time:

=2
| =)

---_ -







WASTE TO ENERGY PLANT

S | SZCZECIN - POLAND

I Customer: ZTUO Szczecin
e Throughput: 150.000 ton/year

~ PlantType: 2 line, moving grate (air cooled)

Energy Recovery: 15 MWe (full cond)
Max Thermal Power (DHT) 32 MWt

FIue Gas Treatment SNCR+ Wet &

e : EPC CONTRACT
~IN'OPERATION SINCE DECEMBER 2017 =
execution time : 14 months -d
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==t S
§ S S A ﬁ\
, ww { R Pu
JLCRE Y <. &

!




L
|

1-.L i
H X

IS

&

"IN OPERATION SINCE DECEMBER 2015

WASTE TO ENERGY PLANT
TERCEIRA — AZORES ISLANDS
PORTUGAL

Customer: TERAMB
Throughput: 40.000 ton/year
Plant Type: 1 line, moving grate
(air cooled)

Waste LHV range: 6 MJ/kg = 10 MJ/kg

Energy Recovery: 2,5

Mwe

(2 Mwe+2 MWt in cogeneration mode)

| Ls Treatment:
EPC CONTRACT

execution time : 24 months
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TM.E. - WATER TREATMENT DIVISION

WATER TREATMENT DIVISION

Number of Total installed Population served
REFERENCES units built capacity (m?/day) (n° of inhabitants)
KEY NUMBERS
Industrial water 1,300 5,400,000 -
treatment plants
Drinking Water 25 6,400,000 25,600,000
production plants
Municipal waste 110 5,900,000 26,600,000

water treatment
plants

33



REVAMPING OF BAKU POTABILIZATION PLANTS (Aze
Jeiranbatan

i i

Customer : Aspheron Reg. Water Corh 2N\

Total Capacity : 17 m3/s r

Water source: basin and river water | S

Inlet turbidity: up to 60 g/I liadi e .y

Treated water quality : drinking water
according to W.H.O. standards.
Jeiranbatan plant composition:
- N° 8 clarifiers 50 m Dia.
- N° 36 concrete gravity sand filters
- 1800 m2 total filtering area.
Kura plant composition :
- N° 14 presettlers 50 m Dia.
- N° 42 horiz. settlers L=50 m
- N° 54 concrete gravity sand filters
- 2700 m? total filtering area.

iy



CONCESSION FOR DESIGN, BUILDING AND OPERATION FOR 15 YEARS
OF WASTE WATER PLANTS AND SEWERAGE SYSTEMS IN NAPLES AREA
(ITALY)

Customer : Commissario di Governo Emergenza rifiuti e tutela defle*
acque nella Regione Campania.

.|IJ|ILJIIIIII & g N

Plants: Acerra, Cuma, Foce Regi Lagni, Marcianise e Napoli Nord
Capacity for all the plants: 242.000.000 m3/year
N° of P.E.:2.500.000 P. E.

Sewerage systems length: 2.300 Km
Investment: € 130.000.000

567.000 h -

1.840-I/s..

|..



ASTE WATER TREATMENT PLANT
MASSA (ITALY)
Customer: Massa Municipality
— S —— Capacity: 208 I/s
: N° of P.E. : 60.000
BOD: 4.140 kg/d
Line: water and sludge
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WASTE WATER TREATMENT
PLANT
FROSINONE (ITALY)

Customer : Regione Lazio
Capacity : 1.200 /s _
N° of P.E.: 315.000 e ' —r - e

BOD: 20.400 kg/g | ey e e
Line: water e sludge ‘ '
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WASTE WATER TREATMENT PLANTS IN LIBYA
JOF THE CONTRACTS: Construction, start up and two
years of O&M of 3 waste water treatment plants.
e -Customer ;. HIB (HOUSE AND INFRASTRUCTURE BOARD)
4 Numbers of plant: 3 in TRIPOLI and MISURATA (LIBYA)
Tiame — 110.000 m3/d - 640.000 P.E. (ALHADBA — TRIPOLI)
,."‘MWW“(SO .000 m3/d - 350.000 P.E. (TAJORA — TRIPOLI)

: 60000 m3/d - 350.000 P.E. (ALSAKT — MISURATA)
£ =%, = * Total flow: 230.000 m3/d
. = — * Population Equivalent P.E.: 1.530.000

* Value of the contracts: € 250.000.000

Sl ,PLANTS DESCRIPTION WWTP with pretreatment, primary
aall T | I B e secondary treatment, final filtration and disinfection.
e e e Tl The sludge line is composed of thickening, anaerobic

digestion, dewatering, drying and energy recovery by
' ~—hiegas. The effluent will be reused for irrigation.

* Start: May 2009
* End of works: contract suspended







ZLD (Zero Liquid Discharge) PLANT
Turano Lodigiano (ITALY )
Customer : Ansaldo Energia
Capacity : 20 m3/h
Plant sections
(0)'([sF1ale]y
Sand Filters
Ultra Filtration
UV Sterilization
Reverse Osmosis (first and second stage)
EDI (ElectroDelonization)
Hardness/Silica Removal System
Reverse Osmosis (third stage)
Crystallization ; ‘ b
Output : Product conductivity: < 1 mlc‘_STe_mErchT\
Silica : < 0,01 ppm as SiO2 | ‘
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DEMINERALIZATION PLANT AIN-DJASSER (ALGERIA)

Customer : Ansaldo Energia

Capacity : 2 x 140 m?/h
Raw water:

- Total Anion 1055 ppm

- Silica 20 ppm

Treated water:

-<0,1 uS/cm

- Silica < 0.01 ppm

Deareator: 140 m3/h
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i NANOFILTRATION AND DEMINERALIZATION PLANT
=X ISKENDERUN (TURKEY)
o Customer : Iskenderun Works Co.
Capacity : 600 m3/h net demineralised water

Raw water consumption: 860 m3/h
| : Product conductivity: < 1 micro Siemens/cm
* Silica : < 0,02 ppm as SiO,
__w-—Pre-treatment dual media filters,

I % cartridge filters, disinfection with NaOCI

' ' Nanoﬁltratlon nit with 598 total membrane

i elements for sulphates and
carbonates removal

N° 4 Demi trains composed by :
= catlonlc stage (weak & strong),
decarbonators, anionic stage (weak & strong).

—— - — =
- - -
"_-==l-""=l- e
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Termomeccanica Ecologia

Termomeccanica Group

TM.E. S.p.A. - Termomeccanica Ecologia
Via del Molo 1/B - 19126

La Spezia — Italy

Tel. +39 0187 552.1 - Fax. +39 0187 552.215

www.tme.termomeccanica.com
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