
Ing. David Sacco – Chief Officer Corporate Strategy
Ing. Stefan Cachia – Manager Corporate Strategy

Nov 2024

Calculation methods on energy 
savings : wate r c onse rvat ion 
me asure s  in the  c onte xt  of Art .8  of 
the  EED



WSC Ene rgy Profile

Sector MWh %
Desalination (RO) 109.5 67%
Wastewater Treatment (WWT) 23.8 15%
Groundwater Production & Distribution 16.5 10%
Wastewater Collection 11.8 7%
Administration 1.0 1%
TOTAL 162.6 100%

WSC consumption accounts for circa 
6% of the Total National Energy Demand
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				2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023

		RO Production (m3/year)		17,892,305		17,059,827		17,473,828		17,004,005		16,873,885		16,645,753		16,107,134		16,969,195		17,643,462		16,796,249		16,512,682		17,803,909		18,448,506		18,889,730		19,358,299		20,242,105		20,168,907		20,062,500		22,785,701		23,710,873

		RO specific energy consumption excl. transfers (kWh/m3)		5.33		5.29		5.29		5.10		4.55		4.00		4.04		4.02		4.04		4.02		4.06		4.16		4.26		4.16		4.14		4.03		4.09		4.07		4.22		4.02

		RO specific energy consumption improvement - reference year (2024) (kWh/m3)		0		0.04		0.05		0.24		0.79		1.33		1.29		1.32		1.29		1.31		1.28		1.17		1.07		1.17		1.19		1.30		1.24		1.26		1.11		1.31

		RO specific energy consumption improvement - progressive year-on-year (kWh/m3)		0		0.04		0.00		0.19		0.55		0.54		-0.03		0.02		-0.02		0.01		-0.03		-0.11		-0.09		0.10		0.02		0.10		-0.06		0.02		-0.15		0.20

		Leakage (m3/year)		8,203,909		6,547,963		5,653,461		5,582,158		5,336,234		4,220,947		4,032,489		4,327,279		4,353,038		3,959,953		3,566,341		3,456,525		3,758,045		3,958,679		3,798,472		3,896,093		3,420,723		3,368,550		3,638,888		3,494,111

		Reduction in leakage relative to reference year (m3)		- 0		1,655,946		2,550,448		2,621,751		2,867,675		3,982,962		4,171,420		3,876,630		3,850,870		4,243,956		4,637,568		4,747,384		4,445,864		4,245,230		4,405,437		4,307,816		4,783,186		4,835,359		4,565,021		4,709,798

		Reduction in leakage - year on year savings (m3)		- 0		1,655,946		894,501		71,303		245,924		1,115,287		188,458		-   294,790		-   25,759		393,085		393,612		109,816		-   301,520		-   200,634		160,206		-   97,621		475,370		52,173		-   270,338		144,777

		Overall Production		32,781,379		31,043,602		30,528,407		30,814,933		30,809,614		29,189,363		28,762,258		29,649,879		30,829,955

		RO Energy Consumption incl. feed & transfers		106,140,307		100,437,944		102,861,303		96,838,982		86,822,646		76,650,671		74,725,177		78,323,701		81,840,328

		GW Energy Consumption 		12,058,305		11,335,594		10,578,080		11,305,634		11,401,512		10,268,230		10,355,137		11,232,076		11,703,100

		Energy of Transfers (kWh)		5,335,000		5,335,000		5,335,000		5,335,000		5,335,000		5,335,000		5,335,000		5,335,000		5,335,000

		GW Production		14,886,796		13,994,560		13,059,358		13,957,572		14,075,940		12,676,827		12,784,120		13,060,554		13,298,978

		GW spec (kWh/m3)		0.81		0.81		0.81		0.81		0.81		0.81		0.81		0.86		0.88

		Overall Specific  Energy of Water Production & Distribution (kWh/m3)		3.77		3.77		3.89		3.68		3.36		3.16		3.14		3.20		3.21		3.2		3.09		3.19		3.28		3.21		3.17		3.12		3.18		3.19		3.51		3.36

		*Estimated

		REFERENCE YEAR APPROACH		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		CUMULATIVE TOTAL

		Leakage Reduction Savings		- 0		6,246,874		9,922,818		9,654,906		9,639,003		12,588,275		13,113,026		12,406,674		12,350,587		13,580,658		14,330,084		15,144,155		14,582,435		13,627,189		13,965,234		13,440,385		15,210,531		15,424,796		16,023,224		15,824,921		247,075,776

		RO Energy Efficiency Improvements Savings		- 0		763,957		796,525		4,031,773		13,276,214		22,094,870		20,825,181		22,340,555		22,823,798		21,971,040		21,070,269		20,782,783		19,786,225		22,120,089		23,132,184		26,296,535		24,955,811		25,289,786		25,289,845		31,112,845		368,760,284

																																												615,836,060

		YEAR-ON-YEAR APPROACH		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		CUMULATIVE TOTAL

		Leakage Reduction Savings		- 0		6,246,874		3,480,163		262,583		826,614		3,524,900		592,427		-   943,441		-   82,615		1,257,873		1,216,261		350,314		-   988,984		-   644,036		507,854		-   304,577		1,511,677		166,433		-   948,887		486,450		16,517,882

		RO Energy Efficiency Improvements Savings		- 0		763,956.57		14,028.91		3,256,664.31		9,275,293.62		8,998,148.08		-   554,749.32		400,801.24		-   404,453.23		243,207.05		-   529,839.48		-   1,935,098.48		-   1,749,006.39		1,860,646.57		463,395.86		2,108,247.08		-   1,245,632.06		465,636.84		-   3,432,672.55		4,796,151.50		22,794,726

																																												39,312,608

				Sector		MWh		%

				Desalination (RO)		109.5		67%

				Wastewater Treatment (WWT)		23.8		15%

				Groundwater Production & Distribution		16.5		10%

				Wastewater Collection		11.8		7%

				Administration		1.0		1%

				TOTAL		162.6		100%



Energy Savings - Reference year (2004) approach



Leakage Reduction Savings	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	0	6246873.6280089077	9922818.2177770305	9654905.8631145004	9639002.9953280147	12588275.344547976	13113026.495598726	12406674.192351244	12350586.548755363	13580658.193333322	14330084.195574995	15144154.874933325	14582435.041759988	13627188.663799988	13965233.773683326	13440385.398829991	15210531.218921995	15424796.320611782	16023223.882282494	15824920.654829986	RO Energy Efficiency Improvements Savings	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	0	763956.56945865368	796524.87425415148	4031772.8261408932	13276214.05088192	22094870.015796013	20825180.569537066	22340554.770447969	22823798.26234423	21971040.214576934	21070268.988386787	20782782.947111946	19786224.769303832	22120088.908489704	23132184.40756996	26296534.781305984	24955811.14325336	25289786.263703868	25289844.993553311	31112844.710558355	

kWh









%	

Desalination (RO)	Wastewater Treatment (WWT)	Groundwater Production 	&	 Distribution	Wastewater Collection	Administration	0.67343173431734304	0.14637146371463713	0.10147601476014759	7.2570725707257061E-2	6.1500615006150052E-3	MWh	

Desalination (RO)	Wastewater Treatment (WWT)	Groundwater Production 	&	 Distribution	Wastewater Collection	Administration	109.5	23.8	16.5	11.8	1	







Wa t e r Prod uc t ion  Profile  in  Ma lt a
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1966 - 4,500m 3 per day MSF distiller 
commissioned

1982 - 20,000m 3 per day Seawater RO 
commissioned at Ghar Lapsi

1985 - 15,000m 3 per day Seawater RO 
commissioned at Tigne (1997)

1991- 17,600m 3 per day Seawater RO 
commissioned at Pembroke.

1881- Commissioning of a Distiller for production of 
potable water following a drought.

1973- 2,250m 3 per day MSF plant commissioned in Gozo

1983 – 4,500m 3 per day Brackish RO commissioned at 
Marsa (1999)

1988 - 18,600m 3 per day Seawater RO commissioned 
at Cirkewwa

1994 - Pembroke RO upgraded to 54,000m 3 per day

2021- 9,000m 3 per day commissioned in Gozo 

His t ory of De s a lina t ion  in  Ma lt a



0 4

PLANNED RO CAPACITY UPGRADES

9 ,0 0 0  m 3/d a y

11,50 0          21,50 0  m 3 /d a y

95 k  m 3/d a y

127  k  m 3/d a y

27,0 0 0          30 ,50 0  m 3 /d a y 

4 8 ,0 0 0        66,000 m3/day



De s a lina t ion: Sp e c ific  Ene rgy Tre nd s
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Installation of Pelton
Turbines at Pembroke

Installation of PX at 
Lapsi

NB Specific Energy INCLUDES well and booster pumps but excludes product transfer

Completion of  
2nd phase upgrade

Optimisation of plants’ 
operations



De s a lina t ion: Me m b ra ne  De ve lop m e nt

Operating Pressure: 82Bar to 65Bar

Corresponding Energy Reduction - 20%



Desalination: Energy Recovery Devices

Pressure Exchanger: 
95% Efficiency

Pelton: 
85% Efficiency

Francis Turbine:  
75% Efficiency



Desalination: New Hondoq RO setting the benchmark

• Che mic al- fre e  op e rat ion
• Pos it ive  d isp lac e me nt  HP Pump s
• Isob aric  Ene rgy Re c ove ry De vic e s
• Pre mium e ffic ie nc y motors
• On- s ite  c hlorine  ge ne rat ion
• Innovat ive  re mine ralizat ion  sys te m (OMYA)

Total specific energy < 3 kWh/m 3 compared to 4 kWh/m 3 overall average



Wa t e r Le a ka ge  Ma na ge m e nt



Wa t e r Le a ka ge  Ma na ge m e nt

Network 
Rat ionalizat ion

Ac tual Le akage  Le ve l

Ac t ive  Le akage  
Loc alizat ion

Dynamic  
Le akage  Re p air

Pre ssure
Control

Re p lac e me nt  of 
Crit ic al 
Pip e work

Unavoid ab le  
le akage  le ve l

Ec onomic  Le akage  Le ve l



De s a lina t ion: Ene rgy Sa vings  Ca lc ula t ion

Annual Savings (kWh) = (SEC Ye ar N – SEC Re fe re nc e  Ye ar ) X Metered Production Ye ar N 

Sp e c ific  Ene rgy Consump t ion (kWh/m 3) =  Me te re d  Ene rgy Consump t ion (kWh)
Me te re d  Prod uc t ion (m 3)



Ne t work Le a ka ge  Ma na ge m e nt : Ene rgy Sa vings  Ca lc ula t ion

Annual Savings (kWh) = (Leakage Re fe re nc e  Ye ar – Le akage  Ye ar N) X SEC_WP Ye ar N

Sp e c ific  Ene rgy Consump t ion                Me te re d  Ene rgy Consump t ion (kWh)
for Wate r Prod uc t ion (kWh/m 3)        =                  Me te re d  Prod uc t ion (m 3)
SEC_WP



Calculated Energy Savings
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Energy Savings - 2014-2020 Reporting Cycle

Leakage Reduction Savings - 100 GWh
RO Energy Efficiency Improvements Savings - 158 GWh



Current Scenario

• Four groups of Reservoirs are equipped with

Photovoltaic Systems for a total annual generation of

5.52 GWh.

Future Scenario

• Eight additional sites to be equipped with Photovoltaic
Systems for an extra annual generation of 6.1GWh.

• In Total WSC will be generating 11.6 GWh of renewable
energy – a 7% offset against energy drawn from the
grid .

Location PV Capacity 
(kW p)

Annual Yield 
(kWh)

Totals
(GWh)

Fiddien Reservoir 1,000 1,600,000 

5,52 
Qrendi Reservoir 80 0  1,280 ,0 0 0  

Ta’ Ċenc Reservoirs 6 50  1,0 40 ,0 0 0  

Ta' Qali Reservoirs 1,0 0 0  1,6 0 0 ,0 0 0  

Luqa Reservoir 70 7 1,131,20 0  

6,07

Pembroke RO 89 8  1,436 ,80 0  

WSC Luqa HO 270  432,0 0 0  

Lapsi RO 49 1 785 ,6 0 0  

Cirkewwa RO 252 40 3,20 0  

Naxxar Reservoir 6 0 1 9 6 1,6 0 0  

Barkat STP 30 1 481,6 0 0  

Bulebel Warehouses 273 436 ,80 0  

Total 7,243 kW p 11.6 GWh/annum

Offs e t t ing Ene rgy De m a nd  –
Re ne wa b le s : PVs



Ta’ Qali Reservoir

Qrendi Reservoir

Solar Farms

Fiddien Reservoir

Ta’ Ċenċ Reservoir



Offs e t t ing Ene rgy De m a nd  –
Op t im is ing Op e ra t ions  t hrough AI

 Automated computations to optimise energy for water production

 Optimisation of water quality parameters: 

- concentration of chlorides and nitrates in the water blend

- water levels in reservoirs

 Facilitate production source management subject to:

- production meeting demand 

- Achieving the requisite quality at the lowest cost possible 



THANK YOU 

Questions ?
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