Welcome
WEDECO - The Environmentally Friendly UV Technology
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General about WEDECO

WEDECO concentrates on chemical-free water/wastewater treatment with:

UV-Disinfection
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Ultraviolet light (UV) — everybody needs it.
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The Principle of UV Technelogy
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The Principle of UV Technology
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The Challenge — Removal of Path

The common pathogens in drinking and e
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Disinfection Methods
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Goal of UV Disinfection
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The Principle of UV Technelogy
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Inactivation Curve — Cellular Level

254 nm
HG - LOW PRESSURE LAMP
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The Benefits of UV

Easy and reliable to apply NO COrrosion
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Simple Concept “BUT” Effective
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Key Parameters in the UV Design

Average Retention Time: Average Intensity:

flow rate / reactor volume lamp output
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UV Transmittance (UVT)
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UV Transmittance (UVT)
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Peak Flow Conditions

WEDECO
a xylem brand

18



UV Dose Requirements

E.coli ATCC 1129
E.coli ATCC 23958
E.coli NCTC 5934
E.coli NCIB 9481
E. coli Wildisolat

|
]
Enterobacter cloacae _
Klebsiella pneumoniae —
Citrobacter freundii —_— .
Yersinia enterocolitica e
Salmonella typhi =
Salmonella typhimurium
Seratia marcescens I —
Enterocolitica faecium e
Vibrio cholerae Wildisolat e
Pseudomonas aeruginosa =
Mycobacterium smegmatis
]
|

Cryptosporidium parvum
Polio virus (Mahoney)

Rotavirus SA11
Staphyl. aureus phage A994

0 10 20 30 40
UV Dose (Fluence) (mJ/cm?2)

UV dose requirements include effects of photoreactivation

Source; University of Bonn
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Treated Sewage Effluent for
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UV Applications Overview

= Drinking water « Recycling + WasteWater
-Raw water disinfection - Disinfection of waste-water Food & Beverage

-Chlorine removal - Disinfection-offfecycling water - Disinfection of product and
-Protection of ion exchanger and brewing water

membranes - Disinfection of CIP water
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BX Series

WEDECO UV systems
acc. to international
drinking water
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A/B - PE Series

WEDECO UV systems
for corrosive mediums
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UV systems used in Wastewater Disinfection
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LBX Series

WEDECO UV systems
acc. to international
wastewater
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Traditional WEDECO TAK 55 Open Chag
System (+30 years operational histe

Compressor for
wiDing system

Bectrical cabinets

Junction box

Do vy SNl Opening
pernstock

Baoffle plate

I rAccul es

Chanmnel cowvering
oy others )
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Lamp Type ECORAY ELR 30

normed signal

' A 2 A 3

200 250 300 350 400 450 500 550 600
Wavelength [nm]

ECORAY Lamp Specification
Lamp No# ELR 30

Input watts:

Output watts (254 nm):

Lamp life rating:

Turndown: Linear turndown 50-100%
Lamp type: Amalgam / Low Pressure
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Mercury Gas Discharge Lamps
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Ease of Maintenance: Electronic Ballast Card
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Location of Ballast

Above flood level
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TAK Series 55: Module Arrangement mfBanks

12 Modules wide _
8 Modules wide
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Downward Opening Penstock

Actuator

Ultrasonic Level Sensor 4= 7

=
'E Weir Plate

TWL (const ) \
7

.....................
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UV Dose Pacing

UV Dose = Retention Time X Average Intensity
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UV Intensity Sensor

Relative Units

100

90

Excellent selectivity @ 254nm to
ContrOI UV_C OUtPUt > 99¢ ” i Spectral Curve of
HI N h ac ( 70 Cell Inactivation

H : — Emission Spectrum
60 . UV Low Pressure Lamp

= = Conventional
Fluorescent Sensor

WEDECO UV Sensor

50
40

30

550

Wavelength in nm
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Reference list UV-disinfection

Waste Water disinfection with Type TAK for high flow rates (= 5.000 m3/h)

Project / Customer

Type

Flow rate, UVT

Contract award

South Mekkah

TAK &5

with automatic 16.625 m3'h, 702% 122004
SAUDIARABIA wiping system
TAK 55
gfﬁt[;l“ﬂfﬁhi%hm with automatic 7.813 m¥h, 70% 09/2005
wiping system
TAK 55
ggﬁ%ﬁgig‘m with automatic 15.625 m&h, 70 % 01/2006
wiping system
) . TAK 55
ﬁh:%ah Phase 7 / Besix Sanotec NV with automatic 5.314 m3h, 65 % 10/2007
e wiping system
. : TAK 55
ﬁh:%ah Phase 4&5/ Besix Sanotec NV with automatic 5.314 m3h, 65 % 10/2007
i wiping system
) : TAK 55
ﬁh:%ah Phase 2&3/ Besix Sanotec NV with automatic 3.543 m¥h, 65 % 10/2007
e wiping system
) TAK 55
‘GEEEEA" with automatic 22,643 ma'h, 65 % 05/2008
= wiping system
TAK 55
ﬁwﬂlﬂ"ghma & South New Jahra with automatic 7.500 m¥h, 60 % 01/2009
wiping system
TAK 55
South Jeddah STW Phase 4 with automatic 15.625 m3/h, 65 % 02/2009

SAUDI ARABIA

wiping system




Mangere STP UV Installation Auckland NZ - World’s
Largest Open Channel by WEDECO > 7,70@UV lamps
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TAK World-Wide
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Customer Feedback after years of
TAK 55 operation
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WEDECO DURON
Greener, more efficient simply better e e

a xylem brand
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Introduction
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System overview

Automatic module
lifting

Electrical control
Center

41 WEDECO
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Enhanced ECORAY® Technology [PAY{el\

Greener, more efficient, simply better

= Minimizes your operational expenditures due to
- Low UV lamp count

High UV lamp efficiency

Excellent lamp dimming behaviour

Long lamp life

Easy lamp handling and replacement

42 WEDECO
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Enhanced ECORAY® Technology DURON N

Designed for Life Cycle cost optimisation:

Greener, more efficient, simply better

1200

Lamp Power (W)

Number of Lamps Vs. Lamp Power & Net Present

Worth Cost
MS2 - Peak Flow

TAK 55 Horizontal Vertical 24 lamps Vertical 12 lamps Vertical 9 lamps
36lamps (300 W) (300 W) (600 W) (1000 W)

Cost ($ USD)

M Lamp Power (w)

# Total Present Worth Cost
($UsD)

W Capex Cost (SUSD)*

* Assumes 2 lamps
per ballast

43

Unique 600 W lamp
offering best balance
between lamp
efficiency and lamp
count
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Enhanced ECORAY® Technology EEEEIL

ECORAY® lamp ELR60 Electronic ballast UG outpu In dlmimed paner mode
7 n.;: ECI:JRA‘EL-UV. S -
/ E'o.u -
!: ? ? - l gun..r-
600 W per |amp 2 |ampS per ballast Va0 w0 am am s sm o ow T 1o
beallast Input pover [iW]

Proprietary lamp & ballast development with > 15 years of in-house expertise
Perfectly matched lamp & ballast for highest efficiency

50 % ballast power input -> 70 % of UV-C output

Up to 20 % energy savings in dimmed mode

WEDECO
a xylem brand
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New 45° inclined vertical designl®A

“Shining new lights on our original ideas"

45

Gives you highest disinfection efficiency
Gives you best performance proof by outstanding validation

Reduces the required lamp count by >50 %
compared to conventional open channel systems

Minimizes your time required for lamp exchange

Generates only low headloss even at high flow rates per lamp

Allows for excellent adaptation to whatever site specific space availabilities
Is designed for minimal footprint requirements

WEDECO
axylem brand



New 45° inclined vertical designm

Highest disinfection efficiency

“Shining new lights on our original ideas"

= Unique 45° vertical inclined staggered lamp arrangement for ideal mixing
and uniform irradiation field

= Long-term experience with vertical lamp arrangement from K-Reactor
performance

= CFD modeling supported by empirical data
= “Right dose for every bug design” possible due to sophisticated validation
concept

46 WEDECO
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Best performance proof by outstanding validation

= Largest system worldwide used for validation purposes

= Average “working” flow of 700-1,400 m3/h, increase up to well above 2,000 m3/h
= |Independent 3rd party validated by Carollo Engineers

= Compliant to latest NWRI 2012 standard

= Compliant to IUVA guideline and US EPA’s UV Disinfection Guidance Manual
(UVDGM)

= Bug specific design possible due to the use of various surrogates

= Largest UVT range tested to allow for validated design for whatever wastewater
guality

WEDECO
axylem brand




New 45° inclined vertical designl®ALLi{el\

Fast and easy lamp exchange

= Easy accessible without lifting the UV module — unit stays in operational
position

= Safe and reasonable handling due to lamp length of 1.4 m

= High uptime as other UV banks can remain in operation

= Safety switch automatically de-energizes entire UV module before
lamp take out is possible

= No need for tools at all due to lamp quick connections

48 WEDECO
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Ideal operation

Full system automation for your convenience

49

Unigue compact automatic lifting mechanism makes all maintenance
works easy

Safety switches automatically de-energize UV modules
prior to lifting/lamp replacement to protect operators from UV light

Proven intelligent UV system control automatically ensures minimal
energy consumption without any compromise to disinfection performance

Safe performance due to power in the back
Automatic wiping system keeps quartz sleeves free of deposits
“Total care” concept completes our ‘peace of mind’ product offering

WEDECO
axylem brand



ldeal operation m

Integrated compact lifting mechanism
= Easy & safe servicability

= Integrated E-motor drive per module

= Able to lift to any service position / height /
= Good protection in top lifting position by light shields > @
= In-place lifting /
= Minimal footprint

= Easy winterization in lifted position

50 WEDECO
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ldeal operation

OptiDose Control

= Fully automated performance safe
system operation due to continuous
consideration of
- UVT changes,
- Lamp aging
- Quartz sleeve fouling

= Lowest available lamp count per sensor
with one sensor per module
(max. 12 lamps)

= OENORM compliant UV sensor for
highest accuracy

= Extensive 3rd party validation, including multiple challenge organisms

= Automatic minimization of energy consumption aligned to varying
operational conditions without any compromise to disinfection
performance

51 WEDECO
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ldeal operation EEEEIL

TotalCare concept

52

Provides a great range of services to assure

continuous availability of the customers” systems x
»

Helps our customers to minimize dowmtime,
save energy and optimize performance

Outstanding own service force that directly fills in
operational experience into new product development

Unique combination of experience and technical know-how,
communication philosophy and R&D

Service concept is #1 world-wide coverage with
dedicated personnel trained to highest ‘ ’
technical and safety standards .
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Greener, more efficient, simply better m

No need for chemicals

Easy lamp handling Highest efficiency

Low UV lamp count
Ergonomic & safe

maintenance Low

energy consumption

Unique automatic

UV module lifting
Reliable

disinfection

TotalCare Service Compact footprint
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