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13 years of experience with Cambi THP system
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DIGELIS Turbo in the Degremont digestion line

Type of sludge Product name Specificity B Ees

Thermal hydrolysis +

Digestion 37°C

Primary —D~ g or —I - Energy recovery
And Mixed (¥ " > DIGELIS Meso > Mesophilic digestion at 37°C . O i R
Primary — B oo - Energy recove
N Thermophilic digestion at 55°C gy ry
And Mixed (*) ! > DIGELIS Thermo > P g L - Organic matter recovery
Primary Digestion at 37°C  +
And Mixed (9 P DIGELIS Eco Integrated biogaz storage > E)rr];;?n)ilcrer;c;t\tl:rnrlecovery
(from 20 000 to 80 000 PE) ’
e 1 thermophilic step at 55°C
And Mixed (¥ f P DIGELIS Duo followed by , - Organic matter recovery
1 mesophilic step at 37°C

(*) The performances with biological sludge are inferior but their treatment is possible
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What is Digelis Turbo ?

DIGELIS Turbo

ludge
cooling

Pre-dewatering
and sludge storage

Sludge :

Biogas
storage

A\ 4

[Sludge disposal ] [ Post dewatering J

|

<

Centrates «—

Digelis Turbo | Degrémont property Angers 23 octobre 2008



The specificity of DIGELIS Turbo: thermal hydrolysis process

» Thermal hydrolysis disintegrates the cellular structure of bacteria and
solubilizes exopolymers to yield an easily digestible product
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DIGELIS Turbo functional principle

30 to 50% extra biogas for use for
electricity or heat

Sanitized digested sludge
up to 30to 40% TS after dewatering
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Digelis Turbo : performances

Parameters

DIGELIS Meso (37°C)

DIGELIS Turbo

Retention time 20 days 15 to 20 days
Ratio of digester volume 1 0.5
TS inlet concentration 4—-6% 9-12%

VS Load 2-3 kg/m3/day >5 kg/m3/day
pH 6.8-7.5 7.5-8

Extended aeration 30 to 35% 40 to 45 %
VS removal

Mixed sludge 45 to 50% 50t0 55 %
. Possible presence of Nocardia,
Foaming . : None
Microthrix
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DIGELIS Turbo’s main advantages

» The DIGELIS Turbo process:

- Reduces the cost of sludge removal Doubles the capacity of digesters

Digelis™ Meszo Digalis™ Turbno
Elological sludge I
without DigsNis™ Turks ! s R
k2 H
100 T Eikalogical sludge
with Digelis™ Turts
¥
50 T

(o H lo.
Production of dewatered sludge dehydrated to 30% i i
Reqluces the capacity needed for the final
drying step

- Increases the production of usable biogas

Bklogical sludgs
Eilogical sludge without Digelis™ Turoo
with Uaegm Turtsa v Bizkgical sludgs
Elclogkal sludge & 000 mY] Vi WIS Tt
withaut Cig=l1s™ Turte bl
c 1,8 Th
4000 m3]
U T L

Production of biogas in the digester Evaporation capacity of the drier for 400,000 PE
for a plant of 400,000 PE in tons of waker evaperated per hour

Digelis Turbo | Degrémont property Angers 23 octobre 2008



CAMBI, a partner with more than 10 years of experience

Customeriproject Location ;S;:E';{] TYPE Completed
HIiAS (1) Hamar Morwsay 3.800 tomnas VWNTR 1898
Thames Water (2} Cherisey Lk 2.600 tonnes WWTP 1898
Barregaard Industnes Sarsphorg Marway < 000 tanines FARER 2000
The Municipality of MNaosived® Mastved Cenmark 1.800 tonnes WWTE* 2000
Migg Bay Abergeen LIK 148,500 tonnes WWNTR 20301
“Mjosaniegget”, Biowaste Plant Lilehammer Morway 4,800 tonnes OFMEW 2001
Eir:f:“d eweEge.Trestmen Dublin Ireland | 35000 tannes | WWTP 2002
Tha Municipality of Fredericia Fradericia Cenmark 8,000 tonines. VWNTE 2002
Kobelco Eco-Solutions Miigata Japan 1.200 tonnas VTR 2002
Spolka Wodna Hapusciska Bydgoszoz Foland B.000 tonnes WWTR 2005
Thameas Water Cherisey LIk Inziuded in (2] Dperations 2008 - 12
HIAS, thermoohilic digester Hamar Morway Included in (1) d i:]::e# 2005
Cixley Creek Briskane Australia 12,800 tannes WWTE 2007
Bruxeligs Mard Bruxelies Balgium 20,000 tarnnes WWTR 2007
Amperverband, Cambi THP-C* Geiselbullach | Germany 2.000 tonnes WWTR 2007
HIAS-Upgrade Hamar Marway 3,800 tomnes WWTE 2007
Cotton Valley (Anglian Water) Milton Keynes Lk 20,000 tannes WNTR 2008
Ecopro, multi-wasi="" plant “erdal Maorway B.000 tonmes OFMSW™ 2008
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CAMBI, a partner with more than 10 years of experience

_Dr-l:lered Plants [ Under designfconstruction
ﬂ"‘i‘""i““*""" WWTW (Anglian Narwich UK 19.000 tannes | WWTP 2008
ater X
‘Bran Sands (Aker-KveernedNWL) | TeesValley | UK | 37.000tonnes | wWwTP | 2008
Migg Bay. upgrade Abergzen UK 4 000 tonnes VWTPE 2008
Biovakka Cry AboiTurku Finland 14,000 tonnes WWTE 2008
Falm Jumairah /Degrement (LOI) Cubai VAE 22.000 tfonnes WWTP 2000
Vilnigss Vandenys/Vilnius, Weer Vilnius Lithuania | 232.000 tonnes WWTE 2000
Co.
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CAMBI Digelis Turbo : new developments Zearly design

» Over 12 years of continuous and ongoing developments since the starting of
the first Cambi systems : for more reliable plants

Main modifications of the early design :
- Handling of hot sludges : choice of material for pumps

- Odour treatment : to avoid any harmful effect
- Heat exchangers before digester : to avoid scaling
- Safety equipments to protect the vessels

- Vessel design (pulper / reactor / flash tank) to avoid abrasion or to operate at
higher temperature and pressure

- Digester design and operation to treat concentrated sludge
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Reliable hot sludge pumping,

Upgrade of all pumps to avoid
swelling/shrinkage due to heat cycles
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*Slow running pumps
with H5 stators

Duty standby digester
feed pumps

»Extension of the
lifespan of the pumps to
more than 8000 h
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Simple and reliable odour control system

A o =@ AT e e s ezl =

New compact skid to quench the foul gas before sending the
liquid and incondensable gas back to the digester
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Cambi /Digelis Turbo optimisation : heat exchangers

Installation of a digester recirculation line to main cooling
unit to reduce the viscosity, to increase the pH and to
maintain constant flow
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All vessels are full vacuum rated : gives extra safety

Vacuum break valves with Pressure relief valve
bursting discs, in locked with bursting discs
position
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Digelis Turbo : digester design

Higher organic loads and
concentrated sludge

» implementation of an
effective mixing system

e Cannon mixers for large
volumes

> control of ammonia
concentration

Strict control of the process parameters to produce a very
easily dewaterable sludge and optimize the energy
balance
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DIGELIS Turbo with Cambi THP system

» An opportunity for reduction of fossil energy consumption inside the
plant

- Enhance the production of green energy with biogas

» An opportunity to make reliable downstream files
- Strong / High stabilization and sanitization of sludge
- Solid matter reduction

» An opportunity for optimization of the plant design
- Increasing of digesters capacity
- Reduction of equipment size on the downstream technologies (thermal drying, ...)

A symbiotic process : no optimum dewaterability
without optimum digestion and thermal pre-
treatment
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