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Potable Water Production WSC (2014) - 30,472,000m?

m Desalination 54.2%

® Groundwater 45.8%

Groundwater Status

Estimated total groundwater abstraction Sustainable water for extraction

33 million m3 23 million m3

EU LIFE+ Investing in Water — National Water Conference Report 2012

The water produced by 90% of Malta’s aquifers nolo  nger meets the Maltese and EU standards for
safe drinking water!
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System Components
Malta

» 3 Desalination plants

e 17 reservoirs

11 pumping stations (groundwater galleries)

13 booster stations

90 production boreholes

Gozo and Comino

» 8 reservoirs (2 Comino)

* 2 major pumping stations (groundwater galleries)
» 15 booster stations

* 41 production boreholes
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y SCADA BASIC FEATURES "

ALARMS
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( Physical Machines ) ( Physical Machines )
OS: Windows Server 2012 R2 0S: Windows Server 2008 i
I ) . 0OS: Windows XP SP3
Cimplicity/HMI Proficy 9.0 Server Cimplicity/HMI Proficy 7.5 Server Cimplicity/HMI Proficy 7.5
/ Viewer
Primary Secondary Primary Secondary Water
Waste water Waste Water Water Water Viewers x2
Server1 Server2 Server1 Server2
0S: Windows 7 OS: Windows 2003 Server
Cimplicity/HMI Proficy 9.0 Viewer/ 0S: Windows 7 Sp4

Developer / \ I\?OL 2000§:ver

Waste Water
Viewers x3 Historian Webspace MssQL1 MssaL2
S _—
Firewall ' .

Virtualised Machines
(Vmware)

Citrix secure Desalination Plants SCADAS
connection CORPORATE WAN

Cimplicity Polishing Plant SCADA (Gozo)
Webview ™ /

£
connection
&= - / REGIONAL
.| OFFICES Potable Water Outstations
SCADA /s VPN
Users, A ecure V )
Technicians ST m connection | .Ely -l ! |
and 8 ! Cliont At = 7 Cimplicity Waste Water Outstations
Engineers ' L Client A2 .~ WebView
SCADA TR, _ »“ connection
Engineers T e A
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Client Server Architecture e : Vector based graphics

Redundancy U Digital Graphics Re-Play
Extensive Driver Set '

Highly Scalable

Web-Visualization

HMI/SCADA - Qte?ratﬁlq eqa Collection thru
CIMPLICITY roficy Historian

MODBUS TCP/IP OPC DA SERVER MODBUS RTU

DESALINATION
PLANTS
SCADAS

Protocol
Gateway

PLC

POLISHING +

PLANTS
SCADAS

Note: Ultrafiltration Plants still in construction
Phase
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COMMUNICATION OPTIONS

WSC
Private
Network

ﬂ_icensed UHF Radio

IP:192.168.1.102

' KADSL FIBRE \ \
{ \ . or ? W [

IP
IP: 192.168.1.101

it
\_J IP:192.168.1.103 | I

RS232
\\ IP ROUTING /

Note: 1 Radio network — Water & Wastewater
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Historical Trend Control Parameters Alarms
[ J
PHASE FAILURE | NORMAL | STATION VOLTAGE (V) 414.00
communications [N OUTSTATION VOLTAGE (24v) 2720
INTRUDER  NORMAL STATI
surce ARREsTOR [N - 61_Xlendi_Charts.cim ﬁ- QE-
DC SUPPLY [ON MAINS > File View Help
= SO a 9 Rl
CURRENT HIGH LEVEL LOW LEVEL
POINT DESCRIPTION POINTID 200" ALARM ALARM
Level Sump (%) LPO1 4900 [6000] [2500]
p—p— s [mw] e
INFLOW TOTALIZER (m*) 200 SIOE = Outfiow (7 /tr) FLO2 000 [sss00]  [=sao0]
INFLOW (m¥hr) - FLOA 039 EMER FLT Current 1 (A) cuo1 0.00 [ 4500 | [-100 |
OUTFLOW (ITI'H"} - FLO2 0.00 cumt 2 {-Al cuuz o nn | 4500 ] -1 .00 I
Current 3 (A) cuo3 0.00 [4500 -1.00
Current 4 (A) cun4 0.00 | 4500 | [-1e0]
1.00 mof 220 m SENSOR Station Voltage (V. )  SvO1 413.00 |451.00| [368.00 |
PLC START FLTL_
INCREASING Spec Energy(kWhim?®) SPO1 17.54 {2000 00| | oco |
i i 24V Supply (V) DC24 27.20 [2800] [2400]
Station Energy (kWh} KWHD1 82985 00 {po00 00| | 000 |
Specific Power (\Winf) SPo1 17 54 Boooos] [ 000 |
PRIMARY PUMP EMERGENCY PUMP i — S P 0 —
ounts our = p
START LEVEL % % } ] l |
Start Counts P2 / Hour SSC_HR_P2 1.00 15.00 -1.00
STOP LEVEL % % HRY I l |
Start Counts P3/ Hour S5C_HR_P3 100 | 1500 | | -100 |
Start Counts P4 | Hour SSC_HR_P4 100 | 1500 | [ -1.00 |

To dmable alarms, conlact adminatration

DB CONN DOWN HGH ALA Back

_Fpr Help, press F1
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°® Pump Maintenance 1/4
Controd 22n, Mainl
OUTSTATION o Pume MAINT TIME HR METER OUTSTATION L2 PUMP MAINT TIME HR METER
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2 [ 000 [oc0 = FARRUG2 70096 1 2000 [ 60 RJ
BIRGUMA 70026 1 | 000 [000~ B 2 2000 [ =&
2 000 000 Rr| FISH 70084 1 000 000 R|
B'BUGIA 70067 1 [ 000 oo R| 2 000 0 R
2 000 E- FEKRUNA 70005 1 000 000 I
3 000 ooo  REj 2 [oo0™ 000  R|
4 000 000 R| GERBULIN 70006 1 400 oon  m|
BUGIBBA 70001 1 000 I | 2 000" o0 R|
2 | 000 [oo0 = GHADIRA 70007 1 000 (T
CEJLU 70058 1 [2000° [777 . E] 2 [ 000 000 R|
2 2000 [1ee7 =] GHADIRACS 70029 1 2000 T
COALW 70088 1 {2000 28 ®R|  GDWIELI 70089 1 000 (000 | &j
CAVALL 70040 1 [ 000 [ oo R 2 _"E'uT E R|
2 {000~ [000 =y GHAZZELIN 70020 1 000 (500 | &J
COTTON1 70085 1 [2000 a2 R 2 000 o0 R|
2 {20007 R GZNUBER 70008 1 ["zaﬂ E |
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71022 Wied Mielah

Outstation Mimie  Historical Trend Alarms

STATION CONTROL SETTINGS

CURRENT NEW

LEVEL CONTROL SENSOR SENSOR |
CONTROL MODE SCADA SCADA I

PUMP SET 1 ENABLED ENABLE |
PUMP SET 2 ENABLED ENABLE |

EMERGENCY PUMP: VAN

WORKS ON POWER SUPPLY DISABLE |
WORKS ON GENERATOR DISABLED DISABLE |

RESTORE DEFAULTS | UPDATE STATION |
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OUTSTATION COMMUNICATIONS

e Online Analysers

SOFT
STARTER

EM Flow meter

Protocols:
wee o Ethernet/|IP
Private Modbus TCP/IP

Network
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« Standard Layout - Water &
Waste Water

* Modular approach

e Standard integration
methodology

* Local (HMI)/SCADA for
monitoring and configuration
of control scheme

» Logic for pump alternation
sequence, level control,
pressure control, overfill and
pump protection

« Calculation of Specific
Energy and other KPI's
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ﬁ DESALINATION PLANTS - ENERGY PERFORMANCE

Specific Power / (KWh/m?3) Energy Cost (€/m°)
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1998 Take-over from Polymetrics
Actions: Excessive valve throttling, non-matching duty points, pumps leaks,
Well pumps to drain !!

2001 Installation of Pelton Turbines
2004 Pressure exchangers replaced Francis Turbine pumps. Energy recovery
efficiency

2009 Upgrading of desalination plants SCADA system, energy recovery pumps
and membrane replacement (i.e. 75% of membranes).
(EU pre-accession funds)

2010 Installation of VFD — pressure optimisation and better control

2016 Replacement of 25% of membranes, pressure exchangers, and
replacement of pumps
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DESALINATION PLANTS
MAINTENANCE THROUGH SCADAS

Condition based maintenance:

Monitoring of bearing and winding temperature — 2 Alarms
High temperature Alarm

Shut-down Alarm

Manual work order

Time based maintenance;

e Automatic SAP notifications for maintenance on electric
switchgear, oil changes, calibration checks, etc.
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REDUCTION IN WATER PRODUCED

Demand  System Input Volume (SIV)
not met

Aggressive leakage
control strategy
kicks in

50

i
1=

Mm? per annum
78]
(=]

I
=]

Demand met and leakage quantified

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year
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LOOKING AT THE WHOLE PICTURE !

System Demand

@ Billed Amount
B Real Losses
O Apparent Losses

Apparent Losses

Real Losses

‘Jnmeee‘ Amount

The Problem of Apparent Losses !
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( AUTOMATED METER MANAGEMENT PROJECT

«  Started off in April 2010
« Target for 100% coverage
* Current status:

Total Meters fitted % fitted Reachable % Reachable Billable % Billable
Accounts with AMM (over 3 days) (over 3 days)

262k 216k 82.5% 196k 93.08% 190k 87.8%

Completing the
Water Balance!
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INTEGRATION GIS - AMM 5
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The total number of meters reached
by the Falka gateway within the
period of 08/03/2015 to 14/03/2015
and with a distance of 4km(s), is
that of 2774.
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CONCLUSION

O Future Projects:

» All functional stations will be upgraded with PLC and VFD control

« Addition of 127 new water SCADA outstations

* Implementation of a new UHF radio infrastructure common to
Water an Wastewater outstation

Estimate (> €7 million)

O Our Vision: Continuous efforts to unlock the numerous opportunities that exist
in bridging the data: SCADA — HISTORIAN - AMM - GIS — CRM - EAM

* Provide real-time and historical data for efficient resource management

* Reducing data redundancy (Corporate Historian)

» Create a complete water balance — Manage better leakages and eliminating
the unknowns!

0 Creating more in-house expertise! Team of 3 Engineers & 13 technicians
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Thanks for listening !

antoine.psaila@wsc.com.mt

corrado.giussani@qge.com

29t September 2015
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