HYDROUSA

Full project title:
Demonstration of water loops with innovative regenerative business
models for the Mediterranean region

Deliverable: D17
Relative Number in WP3: D3.4

Constructed wetland installed and operating

Annex 3
Operational and Maintenance manual of post-treatment system
(full-scale and pilot scale)

Due date of deliverable: June 30t, 2020

Submission date of revised deliverable: March 12t, 2024

This project has received funding from PN
HYDROUSA D3.4 the European Umon§ Horizon 2020 x
Research and Innovation Programme s
under Grant Agreement No 776643 *




NOVUS S.R.L. | Sistema Integrato di Gestione Qualita e Ambiente | Pagina 1 di 32

USER MANUAL

SANOVUS

WATER EXPERIENCE

WASTE WATER REFINEMENT SYSTEM

ANTISSA DEMO SYSTEM

Universita Politecnica delle Marche - SIMAU
Horizon 2020 HYDROUSA

ke Ilf"
Ill“h::;, \

OPERATION AND MAINTENANCE MANUAL

314_20 20/11/2020 6 EMISSIONE RC RC MP

314_20 06/02/2019 1 REVISIONE SPECIFICA RC RC MP

314_20 18/10/2018 0 SPECIFICA TECNICA RC RC MP
cob DATA Rev. DESCRIZIONE RED. VER. APPR.

Novus srl —via E. Fermi 18 — 72100 Brindisi — Tel: +39 0831548222
COMM 314 — Universita Politecnica delle Marche r3
MU_314_20 UNIVPM_R6_DEMO_EN.doc



NOVUS S.R.L. | Sistema Integrato di Gestione Qualitd e Ambiente | Pagina 2 di 32

USER MANUAL

PART L — e 3
SYSTEM DESCRIPTION ....ccuuiiiiiiiiiiiiiiininiiniineeisss s sesnasaesss e s e e ssssssassssssesssssssssssssssssssnensnnns 3
PART 2 — e e 5
2. POSITIONING AND INSTALLATION....cciittitittuuiiiiiniiiinetteeeiiieeeessssaanessseseeessnsssssssssssnesssnns 6
2.1. POSITIONING .....cittttttiiiiiiitiiiiiis et see s s e sssasaasss e s e e essssssssssssssssssssnssssssssssesenannns 6
2.2. POWER SUPPLY....ctttiiiiiiiiiiiiiiisinnninenniieeisieesssssssaaaasssssesessssssssssssssssssssnssssssssssssesssnns 7
2.3. HYDRAULIC CONNECTIONS ....cceuiiiiiiiiiiiiiiiieiiiiieeeeiiesieeeeineeeessssssssssssssessssnssssssssssssesssnns 8
2.4. BAGONE FILTER BASKET EXTRACTION ....cccvtuuueiiiiiiiiiiitiineeiiinnnneiesnnneeinnssnsssssnsasssnnnn, 11
P A RT B e s 12
OPERATING LOGIC ....iiiiieiiiiiiiiiiiiiiiiieeiiiiiiseseiieeeeeiiseessesesssssssssiissssessssssssssssssssssssssssssssssnens 12
AND USER INTERFACE .......ccoitiiiiiimiiiiiiiiiiniiiisnseeeeessssssesiseseeessssssssssssssssssssnssssssssssssssssnns 12
3. ULTRAFILTRATION SKID ANTISSA, GR Commessa 314.........cccorrrrrrmuuneiiiiniiinnnnnnnnninnn, 13
3.1. PLC HARDWARE CONFIGURATION.....cciitttiitinnnniiiiiniiieninneeeiiiienieiessasaeesnsiniimmsssssn. 13
3.2. PRECONDITIONS .....cceuiiiiiiiiiiiiiiiiiiiiieieiieeeeeiieessesssssaasesisssessesssssssssssssssssssssnssssssssnens 13
3.3. HAND VALVE CONFGURATION ....cccuiiiiiiiiiiiiiiiiiiniieteeinneeeiineseessssssasssisssnsnnsssssssss 13
3.4. FILTRATION SEQUENCE ......ciiiiititeniiiiiiiiiiiinineeineeesesessssesesiieessessssssssssssssssesssssssssssssnens 14
3.5. FLUSHING SEQUENCE ........coitttiituuiniiiiiniiieiiineeiieeseesesssaasesiieeesessssssssssissssssssssssssssssnens 15
3.6. BACKWASH SEQUENCE ........cittimmeuuiiiiiiiiiiniineeiiiieneesessnseeesiieesseessnsssssississssssssss. 15
3.7. ENRICHED BACKWASH SEQUENCE..........ccttttuuueiiiiiiiiiinitieeiiinneenesnniiinnnssssssssssssss, 15
3.8. USER INTERFACE / MANUAL COMMANDS ......cccctriisuririsnerisnessssseessssesssssessssssesssssesssssens 17
2R 200 S 5 [0 | S 17
3.8.2.  FILTERING ..ottt et sse s s e sesssaase s se e s s e s s s s s s s s s s s s e s s e s annaaassssanens 20
3.8.3.  ENRICHED BACKWASH .....ccouuuiiiiiiiiiiiitiiiiinitiieninneeenneesesssssssssssss s sssssssssssssnens 22
3.8.4.  MAINTENANCE.......cccoititititmiiiiiinitteiti e seeesssaaaesseesessssssaasssssssssesassnssssssssseens 23
R 2R T A Y S 24
3.8.6. TREND....ciiiiititici e e s s s s e e s s a s 25
3.8.7. CONFIG — LOGIN - LOGOUT......cciiiiiiiinimnnneniiiiitiiieniineeesiineiiissssssssisenssssssssm. 25
3.9. EMERGENCY STOP ...ccuutiiiiiiiiiiiiiiiiiiiiniiiiiiiiinieiesssseeesieetiimsmmmissssss. 25
PART 4 — et 26
COMMISSIONING......ccitiitunntiiiiiiiiiiiiiiieereetetteneeiieettetestsnasessiesrstnssnmssssissstetsssssassssssseees 26
4. COMMISSIONING......ccciittiiitintuiiiinetttitttttiiiieeeeeettaneesiteseeestmmsssssitttteteasnsssssisseesesenes 27
4.1. SYSTEM FIRST START-UP ...ciitiuiiiiiiiiiiiiiititiiiiniiiiiiiineeeneeesnissiesiieisssssssssessene 27
P A R 5 e s s s s s ae e 31
ANNEX ..ot ree st s s s s e e eessaaas e s sseseesssnsassssstssstetaasnsassssssseeeeeeanns 31

Novus srl —via E. Fermi 18 — 72100 Brindisi — Tel: +39 0831548222
COMM 314 — Universita Politecnica delle Marche r3
MU_314_20 UNIVPM_R6_DEMO_EN.doc



NOVUS S.R.L. | Sistema Integrato di Gestione Qualitd e Ambiente

| Pagina 3 di 32

USER MANUAL

PART 1 -

SYSTEM DESCRIPTION
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Polymeric membrane ultrafiltration system and automatic cleaning system

Project name

Antissa Demo UF System

Project flow

83 1/m ( 5mc/h)

Backwash flow

250 1/m (15 mc/h)

Working pressure 1.1 Bar
Max pressure 5.0 Bar
Power supply 400 Vac + N + PE
Pre-filtration 250 micron
Ultrafiltration 0.02 micron
Turbidity <200 NTU
TSS: <300 mg/I
Parcile size : <300 um
COD: <100 mg/
Oil: <0 mg/I
Free clorine: <0 mg/I
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PART 2 -

POSITIONING AND

INSTALLATION
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2. POSITIONING AND INSTALLATION

2.1. POSITIONING

After unpacking the skid, place it on flat surface and be sure that the system is placed plane.
Do not use harnesses or canvas slings to move the equipment, use a forklift taking care to
position it in the points indicated in the photos below.
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2.2. POWER SUPPLY

Connect the metal frame to the plant grounding network through the connection on the side
upright.

Connect the power supply to the general panel as shown in the figure, paying attention to
respect the phases sequence.
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2.3. HYDRAULIC CONNECTIONS

For the hydraulic connections, refer to the following picture:

-

.w&

IN UASB RECIRCULATION

The indicated point by the arrow “IN UASB” must be connected to the submersible pump (P1)
positioned in the UASB storage tank.

The indicated point by the arrow “IN CW2” must be connected to the submersible pump (P2)
positioned in the storage tank CW2.

The indicated point by the arrow “OUT RECIRCULATION” must be connected to a pipe to be
positioned in the tank of the untreated water.

The indicated point by the arrow "IN CLEAN WATER FOR BACKWASH" must be connected to the
intake pipe on the filtered water tank (ref. "CLEAN WATER" on photo TK1 shown on pg. 9).
Before activating the system, be sure to fill the suction duct through the point set up near the
filtered water tank.

The indicated point by the “WASTE WATER” arrow must be connected to the storage and re-
launching tank of the washing water (ref. “WASTE WATER” on photo TK2 shown on pg. 9).

The “UV BYPASS” connection must be connected to the filtered water tank, in order to carry
out the necessary tests excluding the UV section.

The configuration of the hand valves is shown in paragraph 4.3.
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The waste water and filtered water tanks connections are configured as shown in the pictures
below.

FILTERED WATER
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It is recommended to pay attention to the tightening of the compression fittings, once the hose
has been inserted.

After installing the line that interconnects the filtered water tank to the P3 backwash pump,
take care to fill the suction line to ensure the priming of the P3 pump.

Novus srl —via E. Fermi 18 — 72100 Brindisi — Tel: +39 0831548222
COMM 314 — Universita Politecnica delle Marche r3
MU_314_20 UNIVPM_R6_DEMO_EN.doc



NOVUS S.R.L. | Sistema Integrato di Gestione Qualitd e Ambiente | Pagina 10 di 32

USER MANUAL

The P4 pump assembly and installation sequence for relaunching the washing water from TK2 to
HYDROL1 is shown below.
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2.4. BAGONE FILTER BASKET EXTRACTION
In order to facilitate the extraction / replacement of the BAGONE filter basket, a kit, consisting
of mast and arm, is supplied. Install the kit as shown in the picture below.
Once the filter top cover is removed, install the mast on the anchor point indicated by the
arrow on the left. The arm will act as a lever, which connected to the filter basket extraction
handle by the chain, indicated by the arrow on the right, will facilitate its extraction.

PATER TREATPF
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PART 3 -

OPERATING LOGIC

AND USER INTERFACE
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3. ULTRAFILTRATION SKID ANTISSA, GR Commessa 314
This manual section describes the main control system components and the operating logic of
the entire system.

3.1. PLC HARDWARE CONFIGURATION

Microcontr. Allen Bradley Micro850 PN 2080-LC50-240WB controller ver 12

Analog IN Expansion 1 - PN 2080-1IF4

Analog IN Expansion 2 - PN 2080-1IF4

Digital OUT Expansion 1 - PN 2085-0WS8

Digital OUT Expansion 2 - PN 2085-0WS8

Digital IN Expansion 1 - PN 2085-1Q16

Operator interface - PN2711R-T7T-Ver.5.011

3.2. PRECONDITIONS
In order to start any of the system running sequences, the preconditions indicated in the right-
hand box of the FILTERING page must be respected.
It will be possible to select the system supply point by enabling pump P1 or alternatively pump
P2, consequently the minimum level sensor connected will be precondition.
It will also be possible to enable the start of the enriched backwashing at predefined time
intervals, or disable it to run it when necessary.
By disabling the enriched backwash, the status of the minimum level switches installed in the
chemical product tanks, will not be taken into consideration among the necessary
preconditions for starting the filtration.

3.3. HAND VALVE CONFGURATION
The system is designed to adapt to all the needs of the experiment, the operator can select the
set-up he considers most appropriate for achieving the purpose.
It is necessary to set standard flow and pressures conditions, in order to select a working point
such as to optimize the performance of the ultrafiltration membranes.
Below are the indications of the main settings of the manual valves:

FILTRATION FROM UASB FILTRATION FROM CW2
TAG STATE TAG STATE
HV1 Open HV1 Close
HV2 Close HV2 Open
HV3 Open 1/4 HV3 Open 1/4
HV5 Close HV5 Close
HV8 Close HV8 Close
HV11 Close HV11 Close
HV12 Open 1/4 HV12 Open 1/4
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After system starting, adjust the HV3 and HV12 valves until the following pressure and flow
values are obtained:

Pl1=1 bar,

PI2=1 bar,

P13 =0.8 bar,

FI1=80 |/min;

3.4. FILTRATION SEQUENCE
In order to reduce the risk of membrane clogging, the filtration cycles will be performed by
alternating the flow between the upper and lower inlet.
Pressing on the control panel the START button in the FILTERING box of the FILTERING page, is
started the filtration sequence.
The time of the filtration phase can be set between 30 and 60 minutes, at the end of the cycle,
before the flow change, a flushing and a backwash cycle will be performed.
The flushing and backwashing phases, are also activated by exceeding the differential pressure
set-point downstream / upstream of the membranes.
Once the filtration has started, the system will automatically prepare the components by
alternating the configuration of the motorized valves and the starting of the pumps according
to the following tables:

FILTRATION CYCLE N FLUSHING AFTER FILTRATION N
TAG STATE TAG STATE
MV1 OPEN MV1 OPEN
MV2 CLOSE MV2 CLOSE
MV3 CLOSE MV3 CLOSE
MV4 CLOSE MV4 OPEN
MV5 OPEN MV5 CLOSE
P1 ON P1 ON
P2 OFF P2 OFF
P3 OFF P3 OFF
EV1 OFF EV1 OFF
uv ON uv OFF

BACKWASH AFTER FILTRATION N FILTRATION CYCLE N+1
TAG STATE TAG STATE
V1 CLOSE MV1 CLOSE
MV2 CLOSE MV2 OPEN
V3 CLOSE MV3 CLOSE
VA OPEN MV4 CLOSE
MV5 CLOSE MV5 OPEN
P1 OFF P1 ON
52 OFF P2 OFF
o3 oN P3 OFF
VI OFF EV1 OFF
uv OFF uv ON
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FLUSHING AFTER FILTRATION N+1 BACKWASH AFTER FILTRATION N+1
TAG STATE TAG STATE
MV1 CLOSE MV1 CLOSE
MV2 OPEN MV2 CLOSE
MV3 OPEN MV3 OPEN
MV4 CLOSE MV4 CLOSE
MV5 CLOSE MV5 CLOSE
P1 ON P1 OFF
P2 OFF P2 OFF
P3 OFF P3 ON
EV1 OFF EV1 OFF
uv OFF uv OFF

For filtration sequence, with water supply from tank "CW2", in the tables above consider the
pump "P2" active when indicated activates the pump "P1".

3.5. FLUSHING SEQUENCE
The flushing membranes sequence has been implemented, in the operating cycle of the
membranes, to rapidly remove the solids, which are accumulated inside the channels during the
filtration phase.
The flushing direction is in co-current with the previous filtration phase.
Once the set filtration time has elapsed, the system will proceed with the following steps:
- stop of the active feeding pump,
- closing of valve MV5
- opening of valve MV3 or MV4, depending on the filtration flow direction.

The involved pumps and automatic valves status table is shown in the previous paragraph.

3.6. BACKWASH SEQUENCE
During the backwash sequence, the fouling deposited on the membrane fibers are removed
through the inlet connections and sent to the drain. The sequence “pushes” ultrafiltered water
from the outlet connections towards the inlets, countercurrent to the direction of the filter
flow.
The automatic valve status tables are shown in paragraph 4.4.

3.7. ENRICHED BACKWASH SEQUENCE
Depending on the treated water characteristics, it could be necessary to carry out an enriched
backwash sequence at programmed intervals.
This sequence, thanks to the use of chemical products, removes dirty and fouling that simple
backwashing was unable to remove.
The sequence is splitted into three steps, and it can last up to 2 hours.
Each single step is characterized by chemical product dosing (HCI, NaCl, NaOH) capable of
removing particular types of fouling.
A generic sequence will be described below, the complete sequence is characterized by the
chemical dosing pumps cyclical activation.
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- Flushing
See paragraph 4.5

- Backwash
See paragraph 4.6

- UP/DOWN enriched backwash

Once the backwashing phase is completed, the flow delivered by pump P3 is partialized and the
chemical product dosage is started. To have a homogeneous action of the chemical on the
entire surface of the membranes, the enriched backwash is performed by expelling the
wastewater first from the upper inlet and then from the lower one of the membranes. Below is
the UP / DOWN enriched backwash valves configuration on different steps.

BACKWASH ENRICHED UP BACKWASH ENRICHED DOWN
TAG STATE TAG STATE
MV1 CLOSE MV1 CLOSE
MV2 CLOSE MV2 CLOSE
MV3 OPEN MV3 CLOSE
MV4 CLOSE MV4 OPEN
MV5 CLOSE MV5 CLOSE
P1 OFF P1 OFF
P2 OFF P2 OFF
P3 ON P3 ON
EV1 ON EV1 ON

- Pause

The sequence provides a pause time, after dosing the chemicals, to allow reacting with the
impurities, before proceeding with the backwash phase without chemicals.

- UP backwash / DOWN backwash
In order to definitively expel the impurities removed by the chemicals used in the previous
phase, an alternate Up / Down backwashing cycle is provided.

- Filtration
Among a sequence of backwashing enriched and the next, a filtration step is carried out in
order to regularize the values of pH on the membranes.
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3.8. USER INTERFACE / MANUAL COMMANDS
Here are some screen-shoots that describe the pages of the HMI panel, and the commands
listed there.

3.8.1. HOME
PanelView VNC Server - TightVNC Viewer — O x

BEHED IS o | &8 0|

LS9 Low level THS ;
NEVILIS

Mot s cked

0 —

[Pa] CNES
el

S [Som

‘Home: | Filtering BI::I:[::'::N Maintenance Alarms Trend | Config Login | Logout |

The "HOME" screen summarizes the running scheme of the entire system, reporting the status
of the components and the reading of the analog values. The legend that identifies the
components is reported in the attached P & Id section 5.

Below is the legend of the symbols and colors of the objects on the screen:

Alarm Banner,

W% 2 timeout command openiclose FlotAcked

W3 timeouwt command openicloze

Shows the last 2 active alarms, the white color indicates that the alarm has been acknowledged,
the red color indicates that the alarm has not been acknowledged.
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Pressure transmitter:

b )
m{E e

Shows the circuit pressure of the point on which it is inserted, unit of measure "bar".

Flow transmitter:
1]

Shows the circuit flow rate of the point of on which it is inserted, unit of measure "l / min"

Motorized valve:

= -

My | [Mv | My |

Shows the motorized valves status
o Yellow = undefined
o Green =open
o Red = closed
o Flashing = valve moving

Solenoid valve

Shows the solenoid valve status:

o Green =open
o Red = closed

Submerged Pump

BN BN

Shows the submersible pumps status:
o Green=run
o Red =stop

Novus srl —via E. Fermi 18 — 72100 Brindisi — Tel: +39 0831548222
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Surface pump

Shows the surface pump status:
o Green=run
o Red =stop

Chemical dosing pump

Shows the dosing pumps status:
o Green=run
o Red =stop

UV disinfection system:

uv
|u—|u— | o 0

Shows the UV disinfection systems status:
o Green=o0n
o Red = off

The value shown near to the component indicates the irradiation value detected by the sensor
installed on the vessel of the relative UV chamber.

Digital level indicators

Ls |
LS |

Shows the tank level switches status:
o Green=o0k
o Red=alarm
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3.8.2. FILTERING

PanelView VMNC Sepver - TightVNC Viewer e O W
BHEHED NS oo an|H| & Q@ & |
} LS9 Lowy level TKS Mottcked

NeWVLIC

52 timeout command openiclose Mottcked

e ENRICHED BACKWASH SETTINGS -
B EnableMDisable automatic Erabled Enriched backwash
: enriched backwash % PD1 enablerdisable
Enahled Sta_rt HBErND s HE i - Enriched backwash
Enabled :
L [SshiHchSHERckwash e PD2 enablefdisable
Enriched backwash after filtering hours (4-24) @ Preconditions OK . ;
Erahlad Enriched b_at:!cwash
Set n Elapsed n hour PD3 enablefdizable
FILTERING
FILTERINGIENR. BACKWASH GENERAL SETTINGS BTERT -
FPRE-CONDITION
Al devices in | Set all devices : FHar it = A0 RAY
@ Audevices in AUTO mode e e R R e Wash filter after minutes (30-60)
. No alarm-devices Pump P2 ] Set “ Elﬂns-ﬁd “ min
5 Pump selection
@ Level swilch LS2 kP2 sel. 2 Selected | Flushing (20 se¢)
Level switch LS4 ok — . :
@ evel swilc o Q“fm{r | Manual backwash d n min
() Level switch LST ok =i S
- Level switch LS8 ok Delta-P wash filter PT3-PT2=set (0.5-1.0) Backwash time {30-120)
@ Level switch LS9 ok Set I8l bar Set m Flapsed n san
e Enriched . . .
Home Filtering Haik aash Maintenance Alarms Trend Config Login Logout

The "FILTERING" page contains the selectors and indicators that allow the operator to set the
system configuration. Through this screen, the operator can check the status of the operating
preconditions and enable / disable parts of the automatic sequences so as to adapt the
automatic cycles of operation to the needs of the experiment.

FILTERING

- The “FILTERING” box allows the operator to start and stop
Wash filter afler minutes (30-60) filtration. In the “Wash filter after minutes (30-60)” section
st IEM  copses KN v allows the operator to set the filtration cycle time before the
Flushing (30 sec) flushing and subsequent backwashing is activated. Through the
crapsed IR min “Set” box the operator can enter the desired duration between
Backwash time (30-120) 30 and 60 min, the “Elapsed” box displays the elapsed time of

sot IEM  eopses I <o the filtration cycle.
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The elapsed time of the flushing phase is displayed in the “Flushing (30 sec)” section.

In the "Backwash time (30-120)" section the operator can set the backwash phase time, in the
"Set" box the operator can enter a time between 30 and 120 sec, the "Elapsed" box displays the
backwash cycle elapsed time.

Al devices in
AUTS mocle

Pumg P2
M2 Selected

Set

GENERAL SETTINGS

Set all devices
in AUTO mode

Pump selection

Manual backwash

Delta-P wash filter PT3-PT2=set (0.5-1.0)

IS har

The

"GENERAL SETTINGS"

section allows the

operator to act on some general settings, that is:

set all commands in automatic mode,

select the supply tank of the UASB system -
Pump 1, CW2 - Pump 2,

start the backwash manually,

set the differential pressure threshold beyond
which  the flushing and backwashing
sequences are automatically started.

The selection of the system supply tank automatically enables the relevant level switch,
excluding the level switch of the second tank.

FILTERING/ENR. BACKWASH
PRE-CONDITION

& Al devices in AUTO mode
@ Mo alarm devices

@ Level switch 152 okP2 sel.
{) Level switch LS4 ok

() Level switch LS7 ok

() Level switch LS8 ok

& Level switch LS9 ok

The “FILTERING / ENR. BACKWASH PRE-CONDITION ", shows the
preconditions status necessary for the activation of the
filtration sequence or enriched backwash. The indicator red
warns that the pre-condition is not met, the indicator green
warns that the pre-condition is met. The pre-condition linked to
P1 or P2 automatically switches to LS1 or LS2 respectively.

Erabled

Enahled

ENRICHED BACKWASH SETTINGS
Enable/Disable automatic
enriched backwash %

Start fitering after
enriched backwash

Enriched backwash after filtering hours (4-24)

o KN

Elapzed n hour

Enabled Enriched backwash

PD1 enablefdizsable

Enriched backwash

. Preconditions OK

il PD2 enablefdisable

Enriched backwash

Enakled PD3 enableidisable

The "ENRICHED BACKWASH SETTING" box allows the operator to select the enriched backwash
configuration most suitable for the experiment.

The following options can be activated:

Enable / disable the backwash automatic start after the timer expires as described in the
following points,
Enable / disable the filtration start after the enriched backwash sequences end,

Set the time interval after which the enriched backwash sequence is started, the timer is
activated only if the automatic start of the enriched backwash is selected, in the "Elapsed"
box the time elapsed from the start of the filtration.

Start / stop the enriched backwash sequence,

Individually enable / disable the chemical product dosing pumps of the enriched washing

sequence.
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Disabling the single dosing pump inhibits the pre-condition linked to the level of the relative
chemical product tank, as well as the entire sequence of the enriched backwash linked to the
dosing pump is also disabled.

View the cumulative compliance of the pre-conditions.

3.8.3. ENRICHED BACKWASH

PanelView VINC Server - TightVMNC Viewer — O bt
HEHERD I S| oo At @ Q @ e |k
} LS9 Low level THS MotAcked

MNEVILID

hlotdcked

2timeaut command openiclose

ENRICHED BACKWASH

Flushing (30 sec)

Elapsed s8C
Backwash (60 sec)
Elapsed SEC

Elapsed SEL

Flushing (30 sec)
Elapsed n sec
Backwash (60 sec)
Elapsed S58L

Elapsed sec

Flushing (30 sec)
Elapsed n S5BC
Backwash (60 sec)

Elapsed Set

Enric. backw_PD1 (Discharge UP 80 sec) Enric. backw. PD2 (Discharge UP 90 sec) Enric. backw. PD3 (Discharge UP 90 sec)

Elapsed SeC

Enric. backw. PD1 (Disch_ DOWN 30'sec) Enric. backw. PD2 (Disch. DOWN 30 sec) Enric. backw. PD3 (Disch. DOWN 30 sec)

Elapsed SEC Elapsed SBC Elapsed sec
Pauze (15 min) Pausze (15 min) i Pause (_1 3 min}
Elapsed min Elapsed min Etapsed min
Backwash {Discharge UP) Backwash (Discharge UP) Backwash (Discharge UP)
Set Elapsed sec  Set Elapzed Set Set Elapzed Set
Backwash (Discharge DOWN) Backwash (Discharge DOWN) Backwash (Discharge DOWN)
Set ‘Elapsed SR Set Elapsed SR Set Elapsed SEC
Filtering (30 min) Filtering (30 min}
Elapsed ‘min Elapsed min
| Home I Filtering Blin;;t;h::h Maintenance | Alarms Trend I Config Login [ Logout |

The page above shows the backwash sequence single phases, each single box changes the
background color when the section is active, at the same time the phase elapsed time of the is
displayed.

In detail, the singles steps are:
Flushing (30 sec)

i €€ Flushing phase, time 30 seconds
Backwash (60 sec)
Elapsed s5ec

Backwash phase, time 60 seconds

Enric. backw. PD1 (Discharge UP 90 sec)

Elapzed Sec

Backwash phase with chemicals dosing and drainage of the
washing water from the upper membrane door, time 90 seconds.

Enric. backw_ PD1 (Disch. DOWRN 30 zec)

2o €t Backwash phase with chemicals products dosing and drainage of

washing water from the lower membrane door, time 30 seconds.
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Pause (15 min)
El. d_ H i i iti
EBRE n Mt pause phase to allow the chemicals to react with the impurities

present in the membranes.

Backwash (Discharge UP)
Set Elapsed 8¢ backwash phase with discharge from the upper part of the

membranes, set time 90 seconds.

Backwash (Discharge DOWN)
st [l corsed I s backwash phase with discharge from the lower part of the

membranes, set time 60 seconds.

Filtering (30 min)
topsed [ min filtration phase necessary for the neutralization of the liquid
present in the membranes, filtration time 30 minutes.

3.8.4. MAINTENANCE

PanelView VMC Server - TightVNC Viewer = O >
= | [l & |ep Rom an | Le | @ Q10 & |
1 } L= Lo level THS felot 2 ched A A
M2 timeaut command apeniclose Mot Acked
MAINTENANCE
My P1 PD1
- I N - (I
V2 P2 PD2
N - [ N - [
Mv3 P3 PD3
N - | S - [
M4 P4 EV1
N - I S - (I
M5 uy
i S - ALL DEVICES ALARMS RESET -
| Home | Filtering EE:::‘::}. Maintenance Alarms Trend | Config Lagin | Logout |

The single components commands are grouped in the screenshot above.

Motorized pumps and valves are equipped with automatic / manual selector, once the user has
been switched to manual it can be commanded in start / stop or open / close, while the dosing
pumps, the solenoid valve and the UV have a step by step command type.

Within the same page there is the general reset button that allows you to recognize any alarms
present in the alarm list but no longer active.
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3.8.5. ALARMS
PanelView YNC Server - TightVMNC Viewer = | *
T NG EECE -
Alarm Summary Viewing: All Alarms
R@ Alamm Message Ack Status  |Ocourrence Time Chetinierot i St

LED Loy lewe| TES

W2 timeout command openfclose

Wi%E timeout command ap

Hotfcked

Mot choe d

Late

[rate

Motéced
D LS9 Low lewel TS Hotfcked 11:54:42 P 0252020
LSE Loww fewel bachmaszh mater T Hotéded 1154934 P A0I252020
LE4 High lawel filterad mater T Motfced 115434 Phd 04252020
LSE High lewel THZ Hotdcked 115435 P 10252020

Aclc All | Clear All Alarms View Active Alarms Qnly |
| Home | Filtering EEaar:f:::h ‘Maintenance Alarms Trend | Config Login | Logout |

The alarms page displays the alarms sequence that have occurred:
- The white background and black text line indicates that the alarm has been acknowledged

and is no longer active.

- The white background and red text line indicates that the alarm has been acknowledged

but is still active.

- The red background and white text line indicates that the alarm is still active and has not

been acknowledged.

The arrow keys allow the operator to scroll through the alarm log,

The Ack All key acknowledges alarms,
The Clear All Alarms button clears inactive alarms,

The View Active Alarms Only button allows the operator to view only active alarms
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3.8.6. TREND
PanelView VMNC Server - TightVNT Viewer = O *
BEHE R N S| oo o A B & Q0 & | E
L% b L33 Lo level THS
BENLIT
" [T ——
=% F— ] [ == . [lk—=Y
L = - =L —1
B ~ I | — —
.. I o
t-25800 t-14400 9:34:06 Ah
- (I |
— (T oy [ —
uVvTI Foi G0 [ S—
uvT2 e [[lE5 3 I —
. N RN I
- 9:34:06 Ah
Home: Filtering Eieheg Maintenance Alarms Trend Config Login Logout
: Backwash

The trend page graphically displays the analog quantities acquired by the PLC. The values are
stored in CVS format on the USB key connected to the panel.

3.8.7. CONFIG - LOGIN - LOGOUT

The CONFIG, LOGIN, LOGOUT pages are used to access to the panel technical configuration
pages, they do not have useful features for the normal operation of the equipment.

3.9. EMERGENCY STOP
The system is equipped with an emergency button to block the entire system in case of need.
The button is installed on the left of the electrical panel and is of the twist release type.
After unlocking the emergency button, the system must be reset using the illuminated button
in the center of the internal door of the electrical panel.
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PART 4 -
COMMISSIONING
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4. COMMISSIONING
4.1. SYSTEM FIRST START-UP
Once the system has been positioned and all the hydraulic and electrical lines have been
installed, it is necessary to ensure that:
- P1and P2 pumps are correctly installed and connected,

- P4 pump is correctly installed and connected,

- The level LS1 is correctly positioned as a minimum level sensor in the UASB tank where P1
is installed,

- The level LS2 is correctly positioned as a minimum level sensor in the CW2 tank where P2 is
installed,

- The levels LS3 and LS4 installed respectively as minimum and maximum level sensors of TK1
tank,

- The level LS5 and LS6 installed respectively as minimum and maximum level sensors of TK2
tank,

- The level LS7 must be installed on the suction port of the PD1 dosing pump and together
positioned in the TK3,

- The level LS8 must be installed on the suction port of the PD2 dosing pump and together
positioned in the TK4,

- - The level LS9 must be installed on the suction port of the PD3 dosing pump and together
positioned in the TK5,

To be able to run the system for the first time make sure that
the manual valves are positioned as shown in the table below:

FILTRATION UASB

TAG STATE
HV1 OPEN
HV?2 CLOSE
HV3 OPEN 1/4
HV5 CLOSE
HV8 CLOSE
HV11 CLOSE
HV12 OPEN 1/4

- the free part of the flexible hose connected to the “OUT RECIRCULATION” line is positioned
in the UASB tank,
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- On the operator panel "FILTERING" page, press the "Pump selection" button, shown in the
centre of the page in the "GENERAL STTINGS" section, until "Pump P1 UASB Selected"
appears in the box (if the operator wishes to work with the CW2 tank select "Pump P2 CW2

Selected"),
PanelView VN Server - TightVNC Viewer = O >
EEHED N S e gom ]y & Q m e |
} LE9 Lo level THS Tt & ke

NeWVILIT

' 2 timeout command open/close ot chked

4 ] ENRICHED BACKWASH SETTINGS
Enable/Mizable automatic Enriched backwagh

Erabled  [(REEEEE L Enabled | ppg enableidisable
Enabled | rart Hltering afier ,—' - T Enriched backwash
enriched backwash nable PD2 enable/disable
Enriched backwash after filtering hours (4-24) @ Preconditions OK
R Enriched backwash
Set n Elapsed “ hour PD3 enablefdizable
FILTERING
FILTERING/ENR. BACKWASH GENERAL SETTINGS START -
PRE-CONDITION : .
Al devices in | Set all devices ‘e h e Fr T F
@ AN devices in AUTO mode e, [ i Wash filler after minutes {30-60)

@ Mo alarm devices Pump P2 Set m Elapsed n min

Pump selection

@ Level switch LS2 okP2 sel. 2 Selected Flushing (30 set)
Level switch LS4 ok o
B - ETART Manual backwash £ n i
O Level switch LST ok i i :
@ Level switch LS8 ok Delta-P wash filter PT3-PT2=set (0.5-1.0) Backwash time {30-120)
@ Level switch LS9 ok Set KM bar Set m Elapsed n spe
p Enriched , J - )
| Home | Filtering Backwash Maintenance Alarms Trend Config Login l Logout

- Set the options dedicated to the backwash procedure enriched by the Enable / Disable
buttons located on the panel "FILTERING" page, within the "ENRICHED BAKWASH" box,

- Make sure that the preconditions indicated in the “FILTERING / ENR. BACKWASH PRE-
CONDITION ”"are all respected (green), to simplify the automatic setting of all components,
a special button has been set up in the "GENERAL SETTINGS" box, called "Set all devices in
AUTO mode". Pressing this button will set all component controls to automatic mode.

If some or all of the dosing pumps are disabled, the preconditions linked to the chemical

products tanks levels state will not be considered in the starting sequence; therefore, even if a

red indicator is present, the preconditions met will be sufficient to start the process.

- Once the settings are complete, the machine can be started by pressing the green “START”
button in the “FILTERING” box on the right.

- Once the flows have stabilized, adjust the valves HV1, HV3, HV12 in order to stabilize the
pressures P1=1 bar, PI2= 1 bar, PI3 =0.8 bar and the flow FI1=80 |/min;
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The remote assistance kit has been stored inside the main electrical panel, to activate the

connection for remote assistance proceed as described below.

Hlu:ﬂ;‘wnghgq

W Ilmul uu.uhui\“_““

!‘innia1a4'w

iy

Wi

T e—

. T S\ SORDT A kRhA RS
Iy g iesl | [ NIIIEIF

' "" []1]1]]

[T s

SRRl e f85 4
LELLLAERILY

- Connect the PCin the remote service kit to the monitor, keyboard and mouse,
- Connect the PC to the power supply using the power supply supplied in the package,
- Connect the PC to the switch on the operator panel using a Lan cable,

- After powering the main electrical panel of the "UF DEMQ" unit, start the connection using

the TightVNC application on the PC desktop
- Enter the following credentials::
IP 192.168.1.100

PassWord: AntrsS

- From this moment it is possible to view and interact with the operator panel from the

remote PC
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- To activate remote assistance to the system by a specialized technician, enable the
connection of the PC to the factory WiFi network.
- Contact the service center to start the connection for the necessary activities.
- Below is the addresses configuration for the components connected to the unit control
system network:
o IPCPU 192.168.1.99
o IPHMI192.168.1.100
o IPPC192.168.1.222
o Sub Net 255.255.255.0
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PART 5 —
ANNEX

Novus srl —via E. Fermi 18 — 72100 Brindisi — Tel: +39 0831548222
COMM 314 — Universita Politecnica delle Marche rid2
MU_314_20 UNIVPM_R6_DEMO_EN.doc



NOVUS S.R.L. | Sistema Integrato di Gestione Qualitd e Ambiente

| Pagina 32 di 32

USER MANUAL

P&Id
Electrical diagram
BAGONE-S basket filter
INGE Dizzer XL ultrafiltration membrane modules
Dreno DNA 50-2/110 T (P4) pump
Dreno DNA 50-2/220 T (P1-P2) pump
Lowara CEA 210/5 (P3) pump
Diamant PRO Motorized valve
Pressure transmitter FPT 8235
. Flow transmitter LFE3
. UV System Viqua F4+
. Dosing pump Injecta Athena AT-MT
.VC 314-QEO01 — test report —
. DC 314-QE001 — declaration of conformity —
.VC 314-UFDEMO - test report —
. DC 314-UFDEMO — declaration of conformity —

LN WNR

[ T T G A G
oo pdpWNEFO
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COD. MATERIALE
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-TK2
SIMBOL TAG -TAG NOVUS | -TAG UNIPM | ~TAG DESCRIPTION -TAG NOVUS | -TAG UNIPM | -TAG DESCRIPTION
/ ) -sPn | Sampling point number -TK1 Tt ~Filtered water tank -F1 -04-SF-01 ~Prefiltration cartridge filter
Centrifugal pump [number] —
) -FIn | Flow inficator number -TK2 -Ts -Waste water tank M1 ~Ultrafiltration membrane n°1
indi -04-UF-01
D Dosing pump [number] ~FITn | Flow indicator & transm. number -TK3 -T2 ~Typ A chemical tank M2 -Ultrafiltration membrane n°2
-FRIn | Flow indicator & registr. number -TK4 -T3 ~Typ B chemical tank —uv1 -Ultraviolet sterilizer n°1
On site instrumet [number’ i -04-Uv-01
@ L 1 -PIn | Pressure Indicator number -TKS -T4 ~Typ C chemical tank _uv2 -Ultraviolet sterilizer n°2
~N -PRIn | Pressure indicator & registr. numb. R K - -04-ULM-
Va On HMI TAG [number] g TKUASB T6 UASB Tank 04-ULM-01
N -
i -PTn | Pressure transmitter number -TKCW2 -7 -CW2 Tank P11 -04-MA-01 | -Inlet Gauge
uW_A Solenoid valve [number] -UvTn | UV intensity transmitter number _p1 04-PSU-01 | -UASB feed pump -04-MA-02 -Membrane Inlet Gauge
-P12
-Hvn -UvRIn| UV intensity indicator&ransm. num _p2 -04-PSU-02 | -CW2 feed pump -04-MA-03
3] | Handle valve [number]
-Lsn | Level switch number -P3 -04-PCE-01 | -Memb. backwash pump P13 -04-MA-04 -Membrane Outlet Gauge
-Mvn
Motorized valve [number] -LsHn | HIGH Level signal number -pa -04-PSU-03 | -Waste water pump it -04-FM-01 | -Membrane Outlet Flowmeter
-Cvn -LSLn | LOW Level signal number -PD1 -04-DOS-01 | ~Typ A chemical dosing pump -Ls3 -04-L5-01 -Low level Filtered water tank
P | Check valve [number]
-zsc | Closed position limit switch number -PD2 -04-DOS-02 | -Typ B chemical dosing pump -LS6 -04-L5-02 -High level Filtered water tank
= | Raw water flow direction -zs0 | Closed position limit switch number -PD3 -04-D0S-03 | ~Typ C chemical dosing pump.
Filtered water flow direction “HsaM| Handle PB AUTO/MAN
-HsC | Handle PB Close command
B=] | Clear beckwash water flow direction | 5o | Handle PB Open command
- -HsSR | Handle PB Start command
B | Wastewater water flow direction
-HssT | Handle PB Stop command
BYpass water flow direction -Hsss | Handle PB Start/Stop command
-xsss | Hardware feedback from power relay

-uvi

-HV10

NOME FILE: schema ANTISSA GR r3do

UNIPM

COMMESSA: 314
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| - = 7 Filtered [~ DX
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L Pl B S B
i -TK3 i “Tk4 i -TKs -TK1
\ | [
|
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1 As Built 22/10/2020 MP RC MP
0 Emissione 10/10/2019 MP RC MP
N. REV NOTE REVISIONE DATA REV DISEGNATO | VERIFICATO | APPROVATO
CODICE: CLIENTE DESCRIZIONE

SCHEMA IMPIANTO LINEA DEMO 100mc/h
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Filtri a cestello

FILTRI A CESTELLO IN POLIPROPILENE

FILTRO BAGONE-S

Collegamento a disegno PDF

(http://www.everblue.it/CadDrawings/F20190808141857710FBSOPP19_MERGED.pdf)

CARATTERISTICHE

Modello FILTRO BAGONE-S

Materiale PP

Altezza ed Attacchi 19" 3” BSP F, 19" DN80 FLANGE DN8063 PN16
Portata in continuo No

Micron 80-125-200-300- 500 -800 - 1000 - 2000 - 3000

DATI DI PROGETTO

Pressione di esercizio max 6 bar
Pressione di collaudo 9 bar
Max temperatura d'esercizio 40°C

Test d'invecchiamento -

APPLICAZIONI

Acqua

Acqua mare

Prefiltrazione di impianti di trattamento acque
Acque di processo

Torri evaporative

Scambiatori di calore

Irrigazione

Acquacoltura

Protezione degli ugelli spruzzatori
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Codice Descrizione Superficie Altezza - Attacco scarico Micron |Portata (I/h)' Quantita -
filtrante | Attacchi In/Out scatola

FBSOPP19300FT80 FILTRO BAGONE-S 0,2 m2 19" 3" BSP F 1"BSPF 80 50.000 1

FBSOPP19300FT125 FILTRO BAGONE-S 0,2 m2 19" 3" BSP F 1"BSPF 125 50.000 1

FBSOPP19300FT200 FILTRO BAGONE-S 0,2 m2 19" 3" BSP F 1"BSPF 200 60.000 1

FBSOPP19300FT300 FILTRO BAGONE-S 0,2 m2 19" 3" BSP F 1"BSPF 300 60.000 1

FBSOPP19300FT500 FILTRO BAGONE-S 0,2 m2 19" 3” BSP F 1"BSPF 500 60.000 1

FBSOPP19300FT800 FILTRO BAGONE-S 0,2 m2 19" 3” BSP F 1"BSPF 800 60.000 1

FBSOPP19300FT1000 FILTRO BAGONE-S 0,2 m? 19" 3” BSP F 1"BSPF 1000 60.000 1

FBSOPP19300FT2000 FILTRO BAGONE-S 0,2 m2 19" 3” BSP F 1"BSPF 2000 60.000 1

FBSOPP19300FT3000 FILTRO BAGONE-S 0,2 m? 19" 3" BSP F 1"BSPF 3000 60.000 1

FBSOPP19DNSOF80 FILTRO BAGONE-S 0,2 m2 19" DN8O FLANGE 1"BSPF 80 50.000 1
DN8063 PN16

FBSOPP19DNS8OF125 FILTRO BAGONE-S 0,2 m2 19" DN8O FLANGE 1"BSPF 125 50.000 1
DN8063 PN16

FBSOPP19DNS0F200 FILTRO BAGONE-S 0,2 m2 19" DN8O FLANGE 1"BSP F 200 60.000 1
DN8063 PN16

FBSOPP19DNSOF300 FILTRO BAGONE-S 0,2 m? 19" DN80 FLANGE 1"BSPF 300 60.000 1
DN8063 PN16

FBSOPP19DNSOF500 FILTRO BAGONE-S 0,2 m? 19" DN8O FLANGE 1"BSPF 500 60.000 1
DN8063 PN16

FBSOPP19DNSOFS00 FILTRO BAGONE-S 0,2 m? 19" DN8O FLANGE 1"BSPF 800 60.000 1
DN8063 PN16

FBSOPP19DNSOF1000 FILTRO BAGONE-S 0,2 m? 19" DN8O FLANGE 1"BSPF 1000 60.000 1
DN8063 PN16

FBSOPP19DNSOF2000 FILTRO BAGONE-S 0,2 m? 19" DN8O FLANGE 1"BSPF 2000 60.000 1
DN8063 PN16

FBSOPP19DNSOF3000 FILTRO BAGONE-S 0,2 m2 19" DN8O FLANGE 1"BSPF 3000 60.000 1
DN8063 PN16

Portata max in I/h di acqua pulita a 20°C e differenza di pressione di 0,15 bar.

Solo per membri della Comunita Europea.
Questi filtri soddisfano tutti i requisiti della normativa P.E.D. 37/23/CE secondo il modulo A (controllo produzione interna) come procedura di
accertamento della conformita.
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Filtri a cestello

FILTRO BAGONE-S

TABELLA CODICI FILTRI A CESTELLO

Modello Materiale Altezza - Attacco INJOUT  Micron Finitura/specifica
| | l I_l
]

“ILTRO BAGONE-§ FBSO PP PP 19" 3” BSP F 19300FT| | 8o 80
19" DN8® FLANGE 125 125

DN8063 PN16 19DN8oF | | 200 200

300 300

500 500

800 800

1000 1000

2000 2000

3000 3000

Foto indicativa. La scelta dell'attacco e delle misure comporteranno I'assemblaggio di un prodotto che potrebbe differire da quanto mostrato in figura
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FILTRO BAGONE-S

GRAFICO DELLE PORTATE (Litri/Ora) IN FUNZIONE DELLA DIFFERENZA DI PRESSIONE (Bar)

Differenza di pressione

1 bar
0,875 bar
0,75 bar 20000 I/h
22500 I/h
0,575 bar / /
/ ///
0,5 bar 7/ //
0,375 bar //
0,25 bar /A/ %,4?,3888 h
/ ~ %Z ; —— s
pdrtl I / - *Z’//;é“* ~ 800001/h
’ ar o / Lm—
— — — 170000 I/

0 bar
0 I/h 10000I/h 20000 I/h 30000I/h 40000I/h 50000I/h 60000 I/h 70000I/h 80000I/h 90000 I/h 100000 I/h
20000 It/h

Portata
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