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o Ifle] Az Ay g MY
1980 1991 1995
- G| 1,157 2,445 3,093 (9.6%)
A g 750 3,700 7,820(24.3%) -
) A 6,897 4,800 6,119(19.0%)
o LNG - 2,550 6,536(20.3%)
4 7 7,647 11,050 20,475(63.6%)

4 2 9 587 7,616 8,616(26.8%)

53 A 9,391 21,111 32,184

- Fu b A AHAAY oF 1.0%

- B 19y ddide] 83

AAAY dad Hy4dn)

- 4 g 1,350,920MF (7,230 units) 31.2%

- 49 1,022,987MF (25472units) 23.6%

- 7k & 637,989MW (10,861units) 14.7%

- A f  561,083MF (18,708units) 13.0%

- 92 510,674M¥ (  658units) 11.8%

- LNG 72,355MW  ( 274units)  1.7%

-4 48,654MW (  743units)  1.1%

-~ 71 8 127,302MF ( 7,326units)  2.9%

- & A 4,331,964MF (71,272units)




13 1;.%141 ubd ] £

Kb 2.493 (8.7%)

28,750

—BKkF 1.493 (5.2%)

. = R
# 2 ¥%
E r 2]
R .
w & GO
i = @ W
Y v Y
Py Leod
b fot B
@ own
— 2 NiJ
z = 2
g g
w b

KA (64.8%)

18,641

LNG 4361 g
(17.2%)
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2. =9 A 10T AnAEF

949 kwh/

1984 1989 1992 1995
& = 1,164 1,939 2,639 3,640
g = 4,194 4,976 5,510
W 2,540 3,605 4575
L 4,750 5,604 6,203
12 B 9,364 11,032 11,305
94 = 4,080 4,831 5,059
F A= 5848 6,320 5,836
b o 14,060 16,525 15,561
olekzjo} 3,044 3,674 4,016

3. & Adule 74

o HUy (F7] #A7))
7] 327

Pl

AEFFAH]

T SFABI(x)

° Hul - L7
- 5571
- 297447
- Wsls FH A

- TR

o ¥ 1,2 (3Y - 4AY AFRE) F=x
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g 2. AL ASE (9A4E)
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o

A8 ALgAY

FKGERE : 8 220028 (v]§ : # 2794)
T K TS0REE (R4 8 2699)
Ko KE
A7) HZ=E 300umho ©]3} @ 1,6509HE (76%)
ANHAEE 400 ~ 500umho : 350%HE (16%)
A71HEX 500umho ©]4F : 160HE (8%)
* GE%E (Salinity)o] wha B9 &
&< (Sea Water) @ 7,000 (Baltic Sea) ~ 43,000 (Red Sea)ppm

¥4 (Brackish Water) : 500 ~ 7,000ppm

H4+ (Fresh Water) : 500ppm ©]3}

Brackish Water #% (H7]|H =% 500umho ©o}4H) ] K

BEHe 4T Aue clend AHulg dAsd £45 A4 stu

Ul
p
-
o
ol
-
fr
=
2

%0,
o

353 $AE 3 o2 3T Ye Aol Y3 AL (L4 F
g, 2al, 249 Bk 2e &Aoo AHT QoA (dr] AER

400 ~ 500umho ) tH& (R/O F7HdA F) HAEZ ad DAY

i
N
e

E 2 LALLM §4ARE AF (959 71E)

H 3 oFANF B AP (95 71E)
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Aol Scale BA4E JAStE F4 LAL Hasbsle LA

2=
~
£eA) AR4E T A71ES BF 2 49 A% Sy

o &9 87FA (2YAY ELY 71F)

- F85 4 (TSS) 50ppb ©] &}
- $7 % (Total Hardness) non detectable
- Sodium 5ppb ol s}
- Silica | 10ppb ©l8}
- AVNAEE 0.1 us/cm ©]3}

o 44N BAY 33

- A2 (pretreament)

. L
[

iia)

- A &7 (Solid Contact =+ Sludge blanket Clarifier)
- A7 (Chlorination equipment)

A7 FA (Y - Y4 Aq37)
- F3 FA (Active Carbon filter)
- Desalination (EJt - =5 Brackish 5 Raw wateroll %-§)
- Reverse Osmosis (Spiral wound module)
- Final treatment
- Primary Deionization (2 Bed 3 Column)

- Polishing Deionization (Mixed Bed polisher)
°o I¥ 3: &5 4 dAx
o 1Y 4 : Clarifier] +&%
o OY 5: BYAHy] F2&
o 1Y 6: 2B 3C ¥ MBD MAFH
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‘(804)’ Cationfic
F ez(SO ), Polymer

Surface J/
Water

Raw Water

ION

L

®

lee

Acid
Mult l
Media \4
Filtration
@ Scale

Inhibitor}:
5 or + Bisulfite

———— < { A V V
RO Storage} <t—-I // | 5u P c < Jeat |~
. S VR
Storage Reverse Osmosis Filtration Heat Exchanger

®
—f

O

©

mmmncl'

B —

lon Exchange

O,

Ion Lxchange

Storage

i
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;344 Clarifier

/

— AGITATCR

_—— CHEMICAL FEED INLETS

_—IRFLUENT
|

SKIMMING SLOT

COLLECTOR
FLUME

SVING
SAMPLE
INDICATOR

-

EFFLUENRT

SALPLE O

SLULRE - ommnd
2a1G7

1
FILES ‘}\

AT e o PEPIFITATOR GRAN

CHENMIC AL

DRAFT TUDES .-

[' e * SECONDAR
iEFFLUE..NF REA

CLEAR WATER
ESCAPE SURFACE

RETURH FLOW ZON

DISCHARGE

9:&:1‘.‘ . (: : - ’ ' / »‘mloo

I
BLOW-OFF AND DRAIN

t él.unm’ POOL INDICATED BY SHADED AREAS

Figure 5-3. Solids-contact cluifier. (Couriesy of Infilco Degremont, Inc.)
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Norayicialy) (24, ke aole)’

GAUGES

N oL N S . “\ /
 PRESSURE /‘/'ﬁﬁ;mr PRI BN LB LS “SEEJAM \1’/—7——- MANHOLE .
- N it e

DISTRIBUTION
—LEADER

WATER INLET

ghe:

FILTERCD -—/(
WATER
OUTLET

MANLAL —
MULY!IPORT
VALVE

- STRAMNEN
-~ 3TACK

\
AN

FYAS RSN o JRTRS

LOUNLE
[NRY]
UNDERDIRAIN

RINSE LING AND
QATE SET VALYE

v sand it

Figure 6-2.-Veriiczl-type pr
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l. i cisss cALIANYS
Cation axchange L
i . column . Cco, column
' == .
Swvam
B
P
Dngasifter 3 k .
' —>
. - o ) T. Deionized
l ) ’ ° watel
{
Hydrochloric »ocid ﬁ
' or sulfuric acid

Sodium hydfoxigz .

(i::;r:iz-d D—{}P\‘ 3:

% ‘ .
?*——‘- — T i

) Pur
‘ l ‘——> wu:1

Hydroc.hlorlc acid
or sutfuric acid

e

C Sodium hydroxide
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6. B2(R/0) 34 AXmi7Z3 R Avl/la
o A AL B 3y
o w4 27 1 100TKN (50%HW <27
4

248 fdw

[

Bag g4 2YAY 255kg/m) TFE

¢ AALY 1 22556ke/cr (374.15C)

o

ZH22(R/0) 34 A WA

- #2900 AlmE el 4do] Brackish Waterg¢! H7|HE% 800us/cn2 ©

eng FATeE £LAZA aFFARRE B4 ovlw

o

cLIMRE

- A A
- Clarifier
- Chlorination system
- QGravity filter

- Active Carbon filter

e

w37

FEFS A

- 5 u Micro Filter

R/O%} 4H)
- st stage : 5 Vessel
- 2nd stage : 3 Vessel

+ 3rd stage : 2 Vessel
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O A%sx=
Aux.
_STM
!
i

I

R4 Ad )

HCl : pH 65~7.0

Scale Inhibitor : 10 ppm
" Sodium Bisulfite™: 4 ppm

ofshrel sy Qw7

(43 '/hr)

ez pH 65~7.0
254 ¢ Olppm ©) 8}

/

( 365 m'/hr)

!

Micro  (SDI3el3h)

Liller

e e

" (8~13 kg/en)

R/O Unit ]

Brine WTR
(65 nt/hw)
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‘O KO UNIT A% ASx

B 1 r‘ﬂ;}ﬁ“
R/G HIGH t—-— ¥ e
PRESS P/p . S 23] 2) 4]
R e T B A<’ ‘——-)—- —r- L——««)— — -3?}_(;
850. 5us/c ——7 i ———— (Brine Wtr)
r— r—| '—‘-[ } - 3200s/ca
*{ o L{ }__ . L
L
S Y
El.lﬂs/cm y 37. 2us/cm 204, dus/em

| 38.8us/cm

R/O A4 A7z

1%+ (5 Vessels) 2% (3 Vessels) 3% (2 Vesscls)

Flow = 6> (=] [3=~] i 5 [1<] |=

Vessel !
Element
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/FEED WATER .

FROM HIGH =+ 3 C::[BID\
PRESSURE PUMP W

FIRST STAGE

Cao oo R

I“‘um e, ?‘{-—“ s ;;;..'.i e s P T P e P LR e A e A S T T et iy
- orotan g ' ;

{:‘”‘

SECOND 5TAGE
- L‘ﬁ: IIIZDZZZZZZZTILS‘!ZG’ZZZIZZZ?I:ET;‘HZZ “““ H?“'TII:_ Il.‘!i‘:l """" T"L[ """" Il:l ‘_-;_:
T e [ Sy [
A o | oo | w1 (0
TSIy ey e ;ﬁwymﬁ

= PERMEATE TO <"""“"C.{V}:_"___L:

STORAGE CHECK VALVE

CONCENTRATE € =
TO DRAIN
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SPIRAL WOUND

| L—> CONCENTRATE

FEED @
m Fiberglass

PERMEATE Quterwrap

)
FEED @

PERMEATE CARRIER
MEMBRANE

ST - i
MEMBRANE %ﬁ%\'} CONCENTRATE

PERMEATE CARRIER ONI [‘\Jv 5L (_)Pr
MEMBRANE ” ’

&%%ﬁ&éﬁm{\* CONCENTRATE

FEED

PRESSURE VESSEL INTERNALS

- . End Cap/Membrane
Segrnented Ring Eleme?wf Adaptor

—Z/ Lo
Pressure Vessel A]/
AW

» -
Feed > O-Ring O-Ring l © O-Ring < l/
B RSRN © i o Ir;::::@ > Perm
/Y L m Nmr . f ] . -> Conc
- erconnector F“L_
L i 7’
B N A\ Pressure Vessel ?Sj
Permeate . / )
Pug  EndCop Brine Seals Brine Sedls Segmented Ring

Thrust Collar

End Cap/Membrane
Element Adaptor

—172 —



LR
A+ Ay ZMA | Micro Filter
A A A A ° 7V5&
MIST| aaw | aew | A% | waw }(/f
(m/) | (m/Q) (3)) (EA) °
Max. 1440 792 132 14 360 55
(64 5-H)
Max. 1440 | 1162 220 34 1056 81
Max. 1440 | 1028 190 5 264 71
(3¥ 7} A))
FR XA Hlm
27 SHA [HA FAA
H7e = ot A Al A
(95, 6) (‘96. 4)
I = kg/cat < 13 10 11~ 12
+ 4 F F ' /hr 43 435 415
AT us/en - 800 - 1000 600
g 22 23 91
_ 9%k 10 11 10
REIEa m'/hr
3 | 45 4 4
A | 365 37 35
A=A e us/en < 616 30 40
1% | <35 25 30
g | <3 . .
I - 9 35 15 15
3tk | < 35 05 14
HA | <70 4.0 5.9
& ' /hr < 65 65 65
3 4+ & (%) > 85 85 87
SIS, (%) > 92 98 98
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o R A4S A

- Element A& ¥y /A

Zz34 ZARAE
AAY exxH 25C 35~40C
AN AFHFZH 62m’'/HR 80m'/HR
Ay S T3 - Y Y
- A AARZFEF AH
A Z7] & 7Y
Ca 3}E, &4 5 Citric Acid -

Sodium Tripoly Phosphate

f71& - gt glo} Sodium Dodecyl Benzene -
Sulfonate
Colloids (Fe, Si) Sodium Tripoly Phosphate
Ca 3}IE, F71E Tetra Sodium - EDTA
- Elemente] WlE+9 H73

- No. 1 Element ¢ No. 6 Element9] 9z ¢

Az (Clarifier) 9F 5 F=UHAR H73

- 83 -3
2 71 9% 4 e
WAT U 22 WETY
"
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BOT-

8w

2} : Micro Filter 2AF7] 4% (¥ 23 — ¥ 13)




4= AAtrt vl
RO wlA |
T £ R/OA 8] A A .
(1 2A])
o 7}/ v] o 4= A 4] 87,828,604 74,369,180
oF 1) 13,250,520 -
=kl 22,409,089 -
M/F A 8] 22,176,000 -
R/O 4dn)
Brines~ A 2] 4] 31,766,400 -
o} 7 ) ] 35,800,000 -
R/OAH] Z}7}Akzhw) 235,294,000 -
| Ak 3,230,000 63,240,000
ok
VA Atk 4,745,250 92,907,000
a4 12,651,771 12,651,771
AC/F A4 15,179 341,518
Akl
& & 2B3T A8 77,324 1,739,791
A Ak v MBP A48 25,694 102,778
AC/F 960,000 21,600,000
¥
) 2B3T 2,400,000 54,000,000
=] 2] H]
MBP 360,000 1,440,000
A A -84 10,239,131 252,113,400
g A 483,229,131 574,505,438
AL 47 (F/m) 1,101 1,309
* 7lE
‘95 % U B 7] ARE : 520us/cn
‘959 % A4 (R/0) e A7) AXE : 33us/cm
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8. 9e] 349 FF A%

o wrxAule g Fse wE 1L - IYHFE FFY 8F FEALS dAHHMA

= HdEds FF
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e
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o
o
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ot
n
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30
e F

o welA] WAL 2eFAR FAHL ZFUY DeionizerE HG3te AMu2 i
2] FAHY Ago] S/ A2 A H

176 —



