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AC (Alternated Cycles) is a software control for the biological
process of WWTPs, based on the automatic alternation of oxic

and anoxic phases into the same reactor
. Process in continuous — No SBR
Il. Using the existing biological volume

lll. No chemical for remove Total Nitrogen
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00, WHAT DO YOU SET?

According to AC process it’s possible to set the length of the phase

changing:
— The Ienght of the alternating
oxic and anoxic phases (Tmin e Tmax T'max
Tmax) ORPmax - DOmax ORPmax
— Set-point of oD and/or ORP
probes (OD min — OD max — ORP \ OPTIMAL S\ OPTIMAL
min - ORPmax) CONDITIONS CONDITIONS
— Optimal conditions for the
aerobic or anoxic phase; once the ORPmin - DOmin ORPmin
optimal condition is achieved, the Tmin Tmin
automatic control device switches AEROBIC ANOXIC

phase from aerobic to anoxic and
vice versa.
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WHAT DO YOU SET?

Anoxic panel

O
o0

Aerobic panel

Parametri Cicli Alternati

Nitro 0D | hiro ORP | Denitro ORP |
Hitrs OO | Nitro ORP ~ Denitro ORP |
S Sare O Cea e Settaggio Sonds ORP Fase DENITRO
aggio Son e
SSV ") friieen diJR»:imemo 2. o ke i :::: Da:TA GAMMA SY Walon di Riferimento OD Valori di Riferimento ORP Walori DH
f S V| SondsRf. ODMa ODMin DALFA  BETA GAMMA
oD 1 ] |7||oo1 00 forrt | w000 [-wo000f 1o [ 1o [ 10 ot | oor =] 0 [ oo |t =]l w0 [ aws |[to [0 [1o
Misura nE| 00 | - Lo |-0000 ([10 [ 1o [ 10 oRP2 [ [ - : o0 e ——— 15 5
| =I! |
Mizura | 00 || | oo [o008 [T1a [10 [ 10 orez || -1 [ [Too |] Bl CEREED w [ [0
Misura ol 00 | | oo [o000 [T1o [1e [10 orra | | -] [Too | <[Wws [ woo ([0 [10 [ 10
ODFIT1 |l 00 | | oo [o000 [T10 [1e [10 orpFITL I | | = [T | C[W@e [wees |[10 [16 [10
CDFITZ il 00 | | Wooo [0000 [10 [10 [ 10 oreFrtz - | | -0 [Too | Bl EEERIERERES
ODFIT3 ol 00 | < |[o0s 0000 [ 10 [ 10 [ 10 oreertz - | | < T [Ton | <Moo [ -i000 w [0 [10
Ternpo Massimo (min): [ =20 Tempo Prolung [l e Ottimale (min): =z Ternpo Massimno (rin): 110 Tempo Pr ). Fase Otirnale (rin): 5
Tennpo Minimo (min)i = Ternpo Minimo (min): [ Tempo Ri Miscelazione (min): I
Appli Conferm: Annulla
Applica | [ Conferma | Annulla poics | [ Confema | Aoeu

Set point
ORP Probes

Set point
ORP Probes

Set point
OD Probes

Minimum and
Maximum Time

Minimum and
Maximum Time
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IS IT SMART OR NOT?

On line and in running time you can control the process using the
statistic panel (upload in the software) for control the percentage of
optimal conditions of end cycle

Statistiche Cicli Alternati

|mpoztazione Filtro B apporto

D ata Inizio:

[-]

D ata Fine:

J settembre 2007 j

J settembre 2007 J

1 2

3 4 E 7 8 1
o 11 13 14 15 16
17 18 20021 22 23

24 25 26 27 28 29 30

T3 0ggi: 124102007

1 2

i 4 5 8 3
1m 11 12 4 15 1B
17 18 19 1 22 23

24 25 26 27 28 23 30

T3 0ggi: 12/10/2007

Applica Filtro

Chiudi

Select a period

Ora Inizio: —=l Ora Fine: —=
Mum. |Data / Ora Cauzale Dlurata ciclo [min.] | Stumentc -
a5 05/09,/2007 9.32.08| C.0ttimals Mitro 0D, 45| 002 J
86| 05/09/2007 10.36.29| C.Othmale Denitro ORP. E4| ORP1
a7 08/09/2007 11.42 55| C.Ottimale Mitro ORP. EE| ORF2
a8  05/09/2007 12.50.36] C.Othralz Denitra ORP. BB|ORPT ™
< 5
Faze Aerobica T Fasze Anossica ]
Murnero Cicli Totali 178
b edia; 4057 min. Condizione Ottimale: 1,46 %
Minimna: 24.0° min. ORE Min: 05 %
I azzima: 34.0° min. Tempo Max 1798 %

You know in Aerobic and Anoxic phase:

Number of cycles
Lenght of the phase (med-min-max)

Results of End cycle




%, wanWHAT MEANS OPTIMAL CONDITIONS? M

ORP (mV)

The length of a phase depends from the Nitrogen load in the
reactor...Ammonia in Aerobic phase and Nitrates in Anoxic phase

|——ORP1 —— ORP2 oD1 OD2 —+— TCOD —+— NH4-N | ngh Ammonia
250 2
pPpm
ﬁ 1
\
150 N _
N 3
50 R e Fast oxic and
. l u 100 | anoxic phase
-
. s | o) Lo sl QIR Yot & 5
-50 3 < = = = < s 2 = > 3% <
= = S S = 3 3 3 e I
2 . 8 e & s /s § § § g =
R S~ t s« = = & = & ¢
o~ o~ o~ ™~ (]
-150 %
LA | 5% High Nitrogen
‘;‘ ;
250 \ [ removal

Low Ammonia
PpmM

Short oxic phase
Long anoxic phase

High Energy
Saving




on, m= WHAT YOU NEED IN THE REACTOR /V\

BIOLOGICAL TANK

ORP

Probes:
OD & ORP




ot == WHAT YOU NEED IN THE REACTOR /\/\

Nitrification Denitrification Nitrification Denitrification
OD

D) e

ORP @Rfﬁ‘|
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MMR 4!

OD

ORP
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A O A A O

..... Everyone!

Carrousel
tank
Activated

sludge MBER
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op, mw= SOFTWARE ARCHITECTURE

PLC/PC Slave
with AC process

Remote control from ltaly
Supervisory Control in remote system
using VPN free software to:

Set the AC parameters control

Monitor the biological process

Change the process parameters (Tmin
— Tmax - Probes Set point) in case of
necessity
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Training coursers for the operators to:

1. Explain the AC control logics implemented for the automatic
operation

2. Explain the procedures to be followed in the event of a
change

3. Educate about the correct interpretation of the analog
measurement system installed, in order to obtain information
for the management;

4. Carry out the required periodic maintenance / calibration of
the on-line probes

5. Discuss the results achieved and the performances of the
system

6. Examine the functions of the various utilities monitored from
the local and the remote control system.
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Ingegneria Ambiente Srl

3 2 0 Sewage treatment
plant designed
O The smaller: 200m3/d

O The biggest:
195000m3/d

13.700.000 PE

INHABITANTS
EQUIVALENT SERVED

185 sewaGce TREATMENT
PLANT RUNNING

UNEXT YEAR MORE THAN 10
PLANTS WILL BE ACTIVE
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oo "=  180.000 PE - 36.000 m3/d
S.r.l.
100
80 %% Se o ° ® ® . 80 ° : % .. °
70 — *° : 70 . R —
60 e 60 o o ®
R 50 X 50 o
20 REMOVAL OF 83% 40 *l, e * s e . %
30 30 °® :
20 20 +—2
10 10
0 0
MAG-1 AGO-10 NOV-10  FEB-1I GIU-11 SET-11 DIC-11 MAG-10 IAco-10  Nov-10 FEB-11 GIU-11 SET-11 DIC-1
Before Alternate Cycle After alternate Cycle Before Alternate Cycle After Alternate Cycle
Ntot influent (ppm) 27 30 Ptot influent (ppm) 3,7 4,3
Ntot effluent (ppm) 10 5 Ptot effluent (ppm) 2,8 1,4
Reduction (E%) 64 83 Reduction (E%) 28 65
REDUCTION OF 41% REDUCTION
1,00 - 947000
0 75 1000000 - 190000
080 900000 - 762070 750500
0.60 1 0.44 200000 |
100000 -
0,40 - 600000 -
500000 -
0.20 4
400000 -
0,00 . 300000 -
D nitroI.Ni.tnE {prima Cicli Alternati 200000 -
"‘”g‘m 100000
Specific Consumption efore Alternate Cycle After Alternate Cycle 0

kWh/m?

0,75

0,44

2007

2008

2009 2010

201
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700.000 PE - 140.000 m3/d

NITROGEN REMOVAL

Ntot uscita mg/l

14
13 s PRERNAON AT
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L °
1 JILO
JJ 70
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9 [©] ° oo ]
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DIC-10 GEN-11 FEB-11 MAR-1I APR-1I [MAG-11 GIU-II LUG-11 AGO-11

SLUDGE REDUCTION

COMPARISON BETWEN REAL YOBS AND EXPECTED

Ntot influent (ppm) Ntot influent (ppm)
Ntot influent (ppm) 12 11
Ntot effluent (ppm) 8 3
Reduction (E%) 50 75
REDUCTION OF 57%
100 -
0.80 - 0 > 63
0,60 -
0,27
0,40 1
0 ’20 | ﬁ:
0.00 .
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@ = 30,000 PE - 6.000 m3/d
AL s,

., REDUCTIONS82Pb
20 =
= =] =]
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E 15
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o
5 10 5
° L] . Eg
= =]
5 .'7
0 ‘ : _{ CICLI ALTERNATI };
FEB-09 MAR- MAG- LUG-09 AGO- OTT-09
09 09 09 1729
Prima Cicli Alternati Con Cicli Alternati 2000 -
Azoto totale medio ingresso (mg/L) 42 38 1800
Azoto totale medio uscita (mg/L) 18 6.3 }233
Rendimento medio rimozione (%) 60 82 1200
1000 ¢
SAVING ENERGY 600
600 -
400 A
200 +
0 .
40- 3.2 37% PRE CA POST CA
35
3.0 1
2.5 SLUDGE
2.0
2| REDUTCION 16%
1.0 1
05
0.0 ‘ .
Ossidazione totale Cicli Akemnati
/prima dei cicli)




O . 55.000 PE - 11.000 m3/d Il

NITROGEN REMOVAL
Before AC After AC
process process
Total Nitrogen influent (ppm) 72 75
Total Nitrogen effluent (ppm) 25 7
Medium Removal percentage (%) 65
REDUCTION 90%
SAVING ENERGY

oo, 1643

oo -

100] REDUCTION 40%

200] AC
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250.000 PE - 50.000 m3/d

NITROGEN REMOVAL

& 100
g 90 . .
& 80 B e
E 70 '.- .' e l.:. ...f : : l.-
2 60 — .
§ 50 =
E 40
T 30
Q
g 2 WITH AC
g 12 PROCESS
= ‘ ‘ ‘
& GIU-11 SET-11 DIC-11 APR-12 LUG-12
Before Alternate Cycle ‘With alternate Cycle
Ntot influent (ppm) 43 49
Ntot effluent (ppm) 14.3 8.8
Reduction (E%) 67 83
ENERGY SAVING
140
120+ 73
100+
801
60
40
20+
0
Before AC With AC
Process Process

SLUDGE REDUCTION

864
400+
350+
300+
250
200+
1507
100+
50+
0]
Before AC With AC
Process Process
REDUCTION 15%
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... Thank you!!!

Ambiente Ingegneria Srl

CEO - Enrico Maria Battistoni
enricomaria.battistoni@ambienteingegneria.com
info@ambienteingegneria.com
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