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Customized and fully integrated service to guarantee our ‘
Client’s satisfaction.
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Drinking Water Treatment Plants (WTP)

. >80 WTPs (up to 12 m3/s) total 4800 MLD (1,268 MGD)
Seawater/Brackish RO ‘

Desalination Plants (DTP) +25
years

>35 SWDTPs (up to 200 MLD) total 1600
MLD (422 MGD)

Sewage Treatment Plants
(WWTP) Primary, Secondary,

Pipelines, Pumping Stations

Industrial Effluent Treat. Plants
(IETP) & Water Treat. Plants
(IWTP)

>75 IETP (35 Anaerobic) total 1,115 MLD
>80 IWTP total 1,471 MLD

CHPs, Drying PIants
>30 AD (vol .up to 11 ML/unit) with total vol. 325 ML
>30 CHP plants with 60 GenSets of 85 MWe

>13 SDPs with 23 units total 160 Kton/y DS (82 Tn/h
evaporation)

A Advance Water Reuse Treatment
B Plants (AWRP)

>15 AWRPs (up to 60 MLD) total 347 MLD (91 MGD)
UF+RO, MBR, chemical assisted DMF

We produce 6.5 million m3/day of drinking water and
we treat 9 million m3/day of sewage.
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‘waterworks AL GHUBRAH IWP — A MULTINATIONAL,
S MULTICULTURAL SUCCESSFUL EXPERIENCE
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DAF RO Building

Electrical
Building

Chemicals
Storage and
Dosing Building

Sludge
Treatment
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| Dec 2014

Main
Challenges
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TDS<200 mg/I Stand-by RO Trains
High TSS B<0.5 mg/I Stand-by DMF’s
Cl<50 mg/I Stand-by DAF’s
Limited and Systems

non- Plant q High quality High
homogenous Production Qgr'v?abtlgr Product redundancy Occupation

- for highest .
area Capacity conditions Water plant Ratlzo (03.29
available for (50.4 MGD) standard availability m?2/m3)
construction
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Product Water

e Capacity: 50.4 MGD
e Composition
e Salinity <200 mg/I
e Chlorides <50 mg/I
e pH: 7.0-8.5
e Boron <0.5 mg/I

Seawater (il
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SDI - DMF Outlet

0
9/1/2015 12/10/2015 3/19/2016 6/27/2016 10/5/2016 1/13/2017

@SDI * Average - 95th Percentile



o AL GHUBRAH 50 MGD - 1st YEAR OF OPERATION

waterworks
a

company

pH & Temperature
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Specific Energy Consumption
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VALDELENTISCO 36,3 MGD SWRO

Location: Cartagena. Murcia (Spain)

Type of contract: D&B + O&M

Capacity: Ultimate 200.000 m3/day (52,8MGD)
- Stage 1 (2007): 19,8 MGD

- Stage 2 (2009): 36,3 MGD

- Future: 52,83 MGD

Purpose: Drinking water and irrigation
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CARTRIDGE FILTERS & CHEMICAL DOSING &
RO RACKS WORKSHOP

DMF PRETREATMENT

TRANSFORMERS
32/6 KV

SW PUMPING

CONTROL &
ADMINISTRATION
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PRODUCT WATER
TANK 0,16 m2/m3
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B ~ ~ Product water pumping: 4 pumps, 1,650 m3/h, P Motor 1,800
/\ kW

g ?{_’ PRODUCT WATER PUMPING RATIO: 1.01 kWh/m3

. AUXILIARY SERVICES AND CHEMICAL DOSSING: 0.03
kWh/m3
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VALDELENTISCO 36,3 MGD SWRO - TYPES OF ERD AVAILABLE

Vo e
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CHANGE PELTON BY ISOBARIC CHAMBERS

4 N

During our O&M contract 2012-2016 we
proposed to our client the Replacement
without cost for our client of 2 RO
Racks with Pelton turbines by 1 single Rack
with ERD from ERI. /

==




o VALDELENTISCO 36,3 MGD SWRO
CHANGE PELTON TURBINE BY ISOBARIC CHAMBERS
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ORIGINAL .
Energy Ratio: 3.15 kWh/m?3

company
LP SEAWATER > .— P 1t STAGERACK 10 1st STAGE PERMEATE
HP SEAWATER

1st STAGE BRINE

HPP + Pelton
Turbine 1st Stage

2nd STAGE PERMEATE

2nd STAGE RACK 10

BRINE ":
2nd STAGE HP BRINE

PELTON TURBINE

UPDATED =
Energy Ratio: 2.65 kWh/m?3
CONFIGURATION

HP SEAWATER
LP SEAWATER -»> .7 'y > st SI';:EJ.]!.IACKS 1st STAGE PERMEATE

1st STAGEBRINE

2 BOOSTERS

2nd STAGERACKS
9&11

i SRREEE |

LP BRINE
2nd STAGE PERMEATE

16 ERI PX-Q300

2nd STAGE HP BRINE




waterworks HP Water High Pressure
ERI PX Q300 Mixing point - Pump
Rack
Booster Pumps
Technical
Basement
Seawater inlet to ERI .

ATy
<

Seawater inlet to RO (

Brine at HP

Brine at LP
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Results and pay-back of the investment:
- SCENARIO 1: 11 Racks with Pelton. < 3 years
- SCENARIO 2: 9 Racks with Pelton and 2 Racks with ERI

REAL DATA SCENARIO 1 SCENARIO 2 (actual)
Production | Operation Consumption Consumption
year (m3/year) (days) (kWh/h) |(kWh/year)| (kWh/h) |(kWh/year)
2014 23,477,512 355 10,719 91,325.880 10,343 88,122,360
2015 28,964,242 333 14,098 (112,671,216| 13,704 |109,522,368
SAVINGS

year kWh/year € V\ﬂ? }IOI:(;E;IO

2014 3.203.520 256.282 € Complete

2015 3.148.848 251.908 € pIant?

TOTAL 6.352.368 | 508.189 €
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T CHANGE PELTON TURBINE BY ISOBARIC CHAMBERS

EXPECTED RESULTS AFTER THE UPGREADING Consumption Savings

Each train: Production | Per Rack| Tot.Acum.

year |(Hm3)| (€/year) (€/year)

« Two racks with 1 Stage configuration
2016 | 26,0 | 292.175 | 1.193.324

. 3
1 HPP 950 m°/h, 650 mca and 2,300 kW 2017 | 28,0 | 320.175 | 2.498.648

- 18 ERIs PX-Q300, 1,110 m3/h 2018 | 30,0 | 348.175 | 3.899.697

« 2 booster pumps with VFDs 550 m3/h, 132 kW 2019 | 32,0 | 375.787 | 5.372.745

2020 | 34,0 | 393.787 6.917.793

2021 | 36,0 | 411.787 | 8.534.842

Final RO energy Ratio: 2.39 kWh/m3 2022 | 38,0 | 446.914 | 10.169.269

4 HPP 2300kW

HP SEAWATER

LP SEAWATER ™ 1st STAGE PERMEATE

1st STAGE RACKS
1to 8

1st STAGE BRINE

8 New BOOSTERS

LP BRINE

1nd STAGE HP BRINE

4x18 ERI PX-Q300
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Cadagua + Webber + Pepper Lawson = PLW Waterworks

An excellent blending of local and international knowledge to undertake any
DB or PPP Desalination water project.

AL GHUBRAH SWRO

A successful example of a mega project performed in a multicultural and
demanding environment.

VALDELENTISCO SWRO

An example of the added value we can bring as Plant Operators by
implementing improvements aimed at maximizing energy efficiency.
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cadagua



