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Figure 1 : Preliminary Summary of Offers

PERFORMANCE DATA
Dupont- Enova Parsons- | Progress- Webster
Units | US Water || Supersystems IDE lonics TIC-Citizens
Base 20 — N 20 20 20
| 75700 {75700 { 75700 [ 75700 75,700
Process SWRO MED MVC-SWRO| SWRO SWRO
EPL‘ nt Location Powe: Plantl i tated Powe; Plant Poweg Plant | o er Prant 2
Seawater Safinity | mg/ ][ 39,000 36,200 26,250 26,000 26,250
no yes yes no no
Lo wm3| 429 na 37 396-5.28
otal Power
Required, KWim3 12
Di n
Mix, power 3 " : :
Concentrate Mix, power Mix, power || Mix, power Mix, power
D?s';aosal plant CW p)an‘t)%ww plang cw p|an?%ww plant CW
Figure 2 : Preliminary Summary of Offers
CAPITAL COST & WATER SELLING PRICES (TO THE AUTHORITY)
For Base Capacity, 20 mgd (75,700 m3/d)
Stone &
3 Enova Parsons- [Progress-
. Webster
Units  }| US Water l IDE lonics TIC-Citizens
IC Cost
Million USS{|  78.60 186.10 91.80 69.30 93.20
Million S$ §| 134.41 318.23 156.98 {| 118.50 159.37
15t Year Water Selfing Price
{With Private Financing
us$m3 0.74 0.14 0.84 0.61 0.77
S$/m3 1.26 0.24 144 1.03 1.31
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Table 1 : Developer's Nominal Costs For Delivered Water

(Using Tax Exemption Financing)

Table 1 FIRST YEAR COST Nm(mf oot
DEVELOPER $/1000 gal $im3 $/1000 gal $im3
Florida Seawater
Desalination 2.04 0.54 245 0.65
Company
Florida Water
f;;‘r's'gfs & IDE 199 0.53 227 0.60
echnologies)
fProgress Energy
Corp - 2.41 0.56 2.53 0.67
lonics Partnership
Stone & Webster-
mc- 1.7 045 2.08 0.55
Citizens Utilities
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2031
2003 2004 2005

EEKE wg | 28781772 34538125 | 34538125 34538125
FEHEE Mwh | 88855 106626 106626 106626
KIE  SETME 0.55 0.62 0.64 0.84
FEIKIEA S =TT | 15828 21449 22141 29077
EETH =TT 9121 11059 11378 18281
SEyREEIG A 6707 10390 10763 10796
TR ESTH 4541 7547 7848 7845
EVBILA $ 7T 2166 2843 2015 2951
IKEER AR S 27mE | 0.475 0.538 0.557 0.756
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3. 37 T2 5k Ak T8 4R T8 I8 BY Bl +NaOC1+4 & A #9551 78 + % NaOCl+5u
B o

4. % —% RO # 7 42 800HP/ & 4 5u @& R » 2000HP/ 4 2% — & RO >
Ao B R G SAYE ) T00-1000psi » 168 % 8 vt 8 sk RAE % (1344 £ 8
Bod 1k EBE) /82 = E 60% -

5. % —i4 RO3 & 450HP 4= 4] - 78 X 8 &=+ 8 R KEEF -

6. 14 & 3% fu G AR 3 hudS S ek & 0 38 4w NaOCl 7% % $2 /e CO2 42 4] pH

TAMPA K% bRt 0 K H 4514

sa U mE JAEC @E ®SW pH
mg/L NTU m g/L

PHIE 44 26000 33.3 6-12 16 7.9

B/ME 37.8 18500 24.0 1 2 7.7

B XE 51.9 31000 43 25 47-100 8.4
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— Paul Mueller 23 A ARG KK AL E H vapor
energy Co APtk & AR 48 8RB ALIE Bl -

LB SR AR B AHBALTRAAIRAHNER

WTRALEESLABE AT R AHBRELETRARIR A HERBHR
LB ERREES

Mueller® Hybrid® Heat Exchanger o

Imagine a heat exchanger that
combunes al of the featuna, of 4 PHYSICAL LAYOUT OF THE HEAT EXCHANGER
plate-and-frame heat exchanger

with those of the sbell-and-rube Tabe-Side Flow

design. It woid be compact and
lighter. have less material and
Terver hokd-up volume, and utilizz:
e floor ace: yet it woukd sl
keep all e feawres of the shell-
and-ube design—igh pressore.
higk temperature, and no gaskcts.

Care of the Meat Exchanger

9 vou can imagine all of this,
ther; you have come up with the
seates: of all heat exchangers...
e Hybod

The Hybridt i the fing beat
exchanger 1o successiully combine
the hugh performance of the
plae-and-frame dexign with the
high pressure and temperature
capabities of the shell-andube
dheign

The greatest advance in
heat exchange design
in the last two decades. o

Expanded Plate Side

HYBRID VERSUS A TYPICAL PLATE-AND-FRAME OR SHELL-AND-TUBE HEAT EXCHANGER

13
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Capacity of all land-based desalting plants capable of producing 100m3/d or more of fresh
water per unit vs. Contract year
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Headline statistics from Report No, 17
World otal desating unis 15283 Leading countries by MSF cap.  Sauai Avabia (30.5%)
World tota desalination capacity: 32,400,000m3d UAE (30.1%)
Total seawater desalinaion capacty 3,908,210 m¥d Kuwat (11.4%)
Leading countris by capacty,  SaudiArabia 18.7%)  Leading countries by RONF cap: USA (27.9%)
USA (15.8%) Saudi Arabia (129%) |
UAE (146%) Spain (1.2%)
Leaging countries by untt: USA (20.8%) Leading countries by MENC cap: ~ UAE (206%)
Sat Arabia (15%) USA (3.4%)
Japan (9.2%) Kazakhstan (3.9%)
Leading countries by seawater cap.. UAE (24.2%) Proporton of ofalintalld cap: ~ MSF (43.5%, up 1.1%)
Saudi Avabia (23.7%) ' RO (43.5%, up 24%)
Kuwait (8.4%)

EHIRAEA T HE =T
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LA HAR ~ KB~ ATBEKRAY 22 7T > B EESH
BhF Bt KkEE 43000048/ K RE A 24 R 27.3& 7% >
94 R L AEE(EEFR 20 E) - 030 AL/ EIE G HE
B & A KBEENE o ¥ 2(31822m3/ R) AR AR b —F &

— bk (k#2001 FEREAEICEHRRETH)

BALARF % BRPIIEMSF S AMMED #2383 #2BIETEUR
AAXEm/ R@) 31822 15811 5303 5303
m 1 2 6 6
GOR (=K / 3K 8.0 9.0 - -
A= ik % (%) - - 45 45
#HEM/ md) 290 258 0 0
#E £ KWH/ md) 3.6 2.3 4.2 3.5
RARE(L/ D) 165. 7 147.3 - -
#ETEEKD 4773.0 3050. 0 5568. 5 4640. 4
TR CCGT CCGT

FEH A (MWD 105 105



— ZHBEALEER

e 5@ Pt SxAM $BE HBBEEK
(8% 4£7)
A B 34.5 32.4 - -
i 5 R - - 28.7  25.5
AN O F R EE 2.8 2.6 2.0 1.8
Aeifort 5.6 5.2 4.6 4.1
R & 4.3 4.0 3.5 3.1
TR REEHEA 4.3 4.0 3.5 3.1
&3 51.4 48.3 42.4  31.7
$1F 6 H5(1:35.5) 18.24  17.14 15.05 13.38
& T L/ 57.3 53.88  47.3  42.0
= BRARARLLE R

AE ARBEGRIN% F#EKEN. BE0/F

HEAALSAA/G] EARA 0.03 £ /Kl BE4 25 % ¥
¥ 8% MR O.3T% RO ML 20%/ 4%

#ARRA P ALV 2 & 3 BHE B E AL

(US & 7o/m3) #h 86 0.242 0.219 0.000 0. 0600
e 0.109 0.070 0.128 0.106
BUEHEER 0.126 0.126 0.126 0.126

# oa 0. 082 0. 082 0.033 0. 033

ion--:A 0.024 0.024 0. 047 0. 047

RO 4 Bt 0 0 0.110 0. 098

RHEEA T 0. 461 0.433 0. 380 0.338 &3 (US £
/m3) 1.043 0.953 0.823 0. 747 & % (t/m3) 37.02
33. 83 29.21 26. 51

AR R AR 37.02 33. 83 35. 21 32.51
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0. ERAEASBHIKE B E BRI AL HZ LR

ERABALBH A B ESKR AL SLEZLE

B FEER FRYEFERE  [PHIET A & \PERUKiREE
KWh/m3 Ke/m3 g/m3 ke

MSF 3-4 80-1 1.5-4 1.7-1

MED-TC 1-2.5 80-160 1.5-4 1.5-1.8

SWRO 3.5-5 - 2-6 1.7-2

LTF 2-5 10-50 -- 1.004-1.02

VU gk kAR 45 ik & & NaOCl B H b & 1 3 B4l

1K AT 42 0 7% AT

Bk fr K o Fok o T @A A A BKEHERBENSEXRBETL

FMARBBELEMBEBRAABRT ALY KNSR A BERERHRIE
IR SHF LR RREERE A R BEMIESETEH 4
50%eh i B BMEETES > ERARBESHTHRESETR > REA
BB ORI BB EY RO HBREHEE -

BEABEAMBEAALTALAYHRALAA BERHARER &
IS B HMABRA LRRBIMREARLEAIMBRARB T > THAE
SHFHERRFE RN £2 10 24 L BRI RERELR
BAEFE AR REME - BERFRHREG X o ik 84554
MR A RN RARBEEHE
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Water Type Test Organism Pulse-Chlorination® regime
Marine Mytilus edulis 10 min on TRO = 0.3 mgL™" Cl,, 10 min off

Marine Mytilus edulis Combination of a pump pit dosing with a
dosage just before Light Hydro Cracker
installations {5,11]

Marine Mytilus edulis 10 min on TRO = 0.3 mg L™" Cl;, 10 min off
Brackish Mytilopsis leucophaeata | 15 min on TRO = 0.6 mg L™ Clz, 15 min off
Brackish Mytilopsis leucophaeata |15 min on TRO = 0.6 mgL"™* Clz, 15 min off
Fresh Dreissena polymorpha | 15 min on FO = 0.4 mg L™ Cl,, 30 min off
Fresh Dreissena polymorpha | 15 min on FO = 0.3 mg L™ Clp, 30 min off

Mytilus edulis Ao £.4% %] 2 B B 45 7
# 00.00 ] 12.00 & 45 /v £ 0.45ppm CI2 » F & H Mytilus edulis &
06.00 A RIFHRMHHAR XK -

# 12.00 %] 00.00 i& 4§ sv &, 0.45ppm CI2 10 4-48/1% .k 10 5457 & &
Mytilus edulis ££ 12.00-18.00 & #f v 7 sR4K 1 69 B 2% 18.00-20.00 X%
M BA S En A K % 0 20.00-24.00 RAF R B AR OB R B RES -

100
S » il
£ 75 4 i |
c i !
-4 { 1 R At 1
o 50 ! hi
o ( il 1
2 ' T
S 254 ML
0 T T T N
00:00 06:00 12:00 18:00 00:00

Time

A EERSHME AN T REHARTBREBELE > LEY
iyl > R SHH REILREBEEFTAER -
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T & - fR3E4E 0. 860 >

Guaranteed electrolyséj p&ver consumption with safety margin (set by salesZ but minimum is 5%

X 200MW

E 4 0.856-0.919 = &

kW 3.67 3.03 3.00 3.76 3
deg C): 25 30 25 20
and chiogide (g/1) : 21.21 36.4 36.4 21.21 3
CKW/KG 3.861 3.184 3.155 3.959 i3
faraday efficiency : 0.856 0.899 0919 0.860 0.
Guarantee :

spigkE 33840m3/hr 9 £HHE » T %

LREFGFI L BEKEREEE RS

25

[PROCESS
water SG 1.025
flowrate to be treated : 33840 m3h @ 2 ppm Continuous
33840 m3h @ 4 ppe Shock
shock duration : 15 mins every 6 ‘hours
ELECTROLYSER 100% Capacity EM from 1 Train 1 100%
clectralyser type : MMO
capacityraim : 50.0 kglh is -31% greater than minimum reg'ts
modulesArain : 6
cellsimodule : 24
4 ' Madmwm Base Design
cell curmrent 177 Amps High> 175 161
d:!] volts © 93 Volts OK <15 827
ynxiuc(comenrluon _mg/l sllowing product degredation of 0%
1626
Guaranteed el ik wmufstymann(ze(byula but minimum is 5%
of [} (DCkW/kg) 367 3.03 388 382 &2 3.82
@ temperature (deg C) : 25 30 32 32 32 32 32
and chloride (1) : 2121 364 19.75 19 19.75 1975 1975
ACRW/KG 3.801 3.184 4.017 4.084 4.017 4.017 4.017
faraday efficiency : 0.856 0.899 0818 0813 081%: 08IR 0818
Guarantee
IR Tetal
mofrs f 1 ] PER [
DesignDCcurrent :f 2130 JAmps (inc 10% contingency)
Transformer voltage all contingency : 113 Volts  (inc 5 ohm-cm resistivity safety margin)
cell aging allowance : (inc 0 volt/oell)
Transformer voltage NO contingency : .2 Volts
Design DC voltage ;[ 106.0__Voits with ples/mious 10% input tappings
installed power (per tr) : m DCkW
B 238 ACkW AT 0.95 %
10
required minimum inlet pressure _Bug
Pump design rates :
Electrolyser Train flowrate : 30 mi’h
Product flowrate : 30.0 m3h  thry
Booster Pump flowrate:] 380 Judm
Booster Pump Power 100% efficient 4.8 Kw
Coutitnous dosing pump flowrste (418 Jm3m  thrw 7
Continuous Pump Power 100% efficient 3.52 Kw
Shock addition doeing pump fowrate | /h thry' 70
Shock Pump Power 100% efficient: 38 Kw
Pump for Combined 5" & "C~[__832_ Jm3h oo’ ”»
Pump Power 100% cfficieat: 7.0 Kw
DEGAS SYSTEM
Actual tank wohume 187 Jm3  (me 10%
tank dimensons : 1.9 mds x 53
blower capecity 2826 Jm3hmin @ 50
vent ducting dia -} 100.86  Jmm pipework dia, with v =
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