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Toray JR RS HETEH IS EFE R TMC (Toray Maintenance Cleaning) °
A& 11 > BL300ppm 2 REBEER NaOCl /2041 20 4388 - A iEREFFE CIP IFRY - 41
[ 12 - {RIERETHZ (HUVIS WATER) BT B A% BB R U ERE 2 Mk A 4%
Bp » UF 4y 5 FEHR—R - $UB/KKE RIREHERMARTES) - SR UF E
oA —RAAS AL o R A SR R R A ST

Chemical | !
Backwash | ! ' '
(NaclO 300 mg/L) (Daily Cleaning)

Soak I+ Chemical : NaOCI
(20 min) * Conc.: 300 mg/L

* Interval: 1 -2 times/d

= e o mm owm o ow ww

Drain
(45 sec)

Toray Maintenance Cleaning (TMC) -> keep the membrane performance
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A Chemical Cleaning (CIP)

St andard CIP (150 kPa)*!
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TMP or Operation Pressure [kPa]
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Operation Time
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RO BETTHR KA A0NE 15 Fw > RO TofFH 25 RO R e i 7K 4 5 (spacer) il
Bk > FUKIEINRIA IR 2 &% O K E R BLERREAE RO N
& 7% RO T —ERO I 12 41 » FRFHH 84 ST - A RO TTAFHEIR
THE— o REEE RS R T AR R T B MERE . RO JTAFFE#ARI T > A —E 2
A Toray IRREE

(B7K)
»Concentrate
,Pi P?Irpeate
(BE&EK)

& 15 ~ RO BT R s
B2 PR R PR T B (2 pass)EE 7K BUAR - 38 /K S i% &8 5E— 8 SWRO(Sea
Water Reverse Osmosis) 225 — 38 BWRO(Brackish Water Reverse Osmosis)iz BRAE 7
&BIRyE " ERoK S o W RO 73 I Toray 23 &) TM820M-400 ~ TM720D-
400 2 RO F& - BT RBRR 0] 22 99.89% » 2 dnkiAg SOHIE R R4IE] 16 -

il TM-820M-400 | TM-720D-400

FBEEEE Ft2(m?) 400(37) 400(37)
[FREEERE % 99.8 99.8
R/NEEERE % 99.50 99.65

Emiie gpd(m3/d) 7,000(26.5) 11,000(41.6)
R/NEmiE gpd(m3/d) 5,600(21.2) 8,900(33.6)

[ SWROBIEL 4 - EE1800 psi (5.52 MPa) « K877 °F (25°C) » pH=7 |
|

I
AZKEE[E32,000ppm NaCl - EIUgR8% - :
| SWROIE % #I XFR % : 95% at pH 8 (AKRMS ppm M1ER T &) .

"BWROSISEF : B1225 psi (1.55 Mpa) - 877 °F (25°C) - pH=7
I AKEE2,000ppm NaCl - BEIZE15% -

& 16 ~ BB ML Toray RO BEARFE
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RO BRZAZEIF LR G > HEK#EA RO ZRELZAT » MEMEF LU T &%
W - (DEERE BRI BN A IKEE ~ H ~ R - ARIRYIRE
fiter /7 25 - QEgEEHE/KOKB R GG &R SEETHE - OMECRATARERH ~ JT
B - Toray JRMCEZRIE A RO Z48AT - WESE H H 8k &(free chlorine)/NFR
250ppm > HEALEEFEAL(ORP)/NR 180 mV LLTE OR FHAZ4E -

RO Z&E 3 £ LU N IURSIR S EEE /KRB SN ~ RFREES e (e
ZEREFFL - [—] YRS RO B2 ~ JTiRahE - BERA - PuEKE
FAREE - [ ] (EEMHEE — KSR ER E RS - BE(bE S8R Eith
pH {HZER% RO BAIRIR - [ =] JTUaHER( fouling ) — BESRZRZ 5240 RO A
M - BN Rl ~ A ~ R ERGECEIRRHERT - (VU] (BE2450R
(scaling ) — LR G234 1A RO FR4H H It - BRI Rt A RO sy - B
BN RAE M35 4208 ~ SEIRFIRE - Toray [ ML RO £t H REIEHE &
PRE Tk 0 FHE 17

Phenomena ) .
Causes - Checking items Countermeasures
Qp | Rej. | DP
Degradation of membrane A N N =Duration of use, water temperature -Cleaning
and quality of raw water -Replacement of element
Leak inside RO element Ve N Ny |-Vibration, back pressure or shock Same as above
- -Degradation of material, vibration or .
Leak from O-ring Ve N N physical impact Replacement of O-ring
Brine seal failure Ny \ N Degradation of material or adhesion - Replacement of seal
to vessel -Reinstall seal correctly
- - -High water temperature / pressure .
5 Center pipe damage A N N or excessive differential pressure Replacement of element
E Element deformation N N /" | same as above Same as above
iLl - Pretreatment conditions - Pretreatment conditions
Suspended N | N | | (coagulant injection volume etc.) optimization
solid N -
-Water quality of raw water «Cleaning
Organic, oil Ny N /" | same as above -Same as above
Fouling - Pretreatment conditions - Pretreatment conditions
Microorganism Ny AW /" | (Disinfectant injection volume etc.) optimization
-Water quality of raw water -Cleaning
- Pretreatment conditions - Pretreatment conditions
Scaling N N /" | (Anti-scalant injection volume etc.) optimization
-Water quality of raw water -Cleaning

Qp: Product flow rate, Rej.: Rejection,

DP: Differential pressure

& 17 ~ RO & E REAIE KRB A
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R TR RO A 3 SR —2R > SRR 24 K CIP 4G E » 0
FER RO BE T o (IS /KR PR R 8 B 22 ] 22 5 A2 DL E R i RO i -
TN B B E H AR R T e K ) (Lava Seawater) ¢ EEZERA 30~40 EERT 0
KRB EEREFNZREM  2ERKBEEREEE - FTLUKESNE > %74
BEBRYIORE > TRMEZE/F 27 (8N > 205E 18 Fis -
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Freshwater +
Layertis

'
/

¥ volcanic bedrock

v A 7

Freshwater

Underground
Freshwater
Lava Seawater
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18 ~ EINESE A K
Vg ~ BEVEE|ULEEEE ERD (Energy Recovery Device)

A I8/ KRS HH =1 BAZE (High Pressure Pump)i& Al 1'RO » REEIE S » FRE =AY
PRAEBR S74Y SObar » #5 2RO H#E{EEE ST 10bar =5 %% » By T I&RERRE » BLIE
SRIAT 1'RO &30 e E O U SE B (ERD) » PR 738 B s HH 1 5 /K B it
2 ALEREK » FREEEREEH ST -

B )RR PR Danfoss A B34 2 S BRZE K AEJRIOIUZEEE > Danfoss 151BE
IR Rl ] &5 ZEa% 5T (Axial piston pump technology)fi## APP » FMNE e PN Bl s T I
19 o IFEREZHEERL > AR 20 - APP WA EIRE T 2 48R0R B ml 2 929 » fHE
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EiRERE - ERE
|EEHL - ERD
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100
Danfoss APP
N D
X Centrifugal average
>80
(")
c
2
(v]
% 70
5
(=}
P
60
50
Flowrate
mvh | 40 | 60 80 100 120 140 160 180 200
gpm | 175 | 263 | 351 439 | 526 614 702 789 877
Train/
plant size
mYday 1,000 2,000 3,000 4,000 5,000
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Danfoss 7\ 5] BEJR[EIUSEE ZE i $a By 1Save » HFEE 1AL 83 (Pressure
exchanger) ~ ¥4 FAZE (Booster pump) ;2 EEEN S ZERE & > KU DA (A R B 45 S b
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Danfoss APP B iSave 7 i fE B ANE 22 - HEEE A RO &gt HigiE /K K
SERK o R SRR KA 1Save B E/K BE EEEAI% o 5 BERG7KEE Sy (R
R7KIE A B 7K SR BT PR BR IR B (R UM > T A /K BRI Al 1% 588 1o R ) 7K A
RO Z:47 » #EILFE(R APP (7 FERCA o BRSNS /K BE FE R [l
RE - WIE 23 -

Balanced flow

60 bar

RO B

BiEK somin

¥ 67 mh

=Bk = B g 7K

30 m*h 37 m*h

|

Isave 21

37 m'h

gZiEEK
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4~ CIP %%t (Clean In Place)

KRR UF ~ I'RO K 2"RO FRELEIART CIPGRMER) H R EEE
BUIEH o DUEanE K Ry A IR LR 8RR B ERE an i - TR AR S (B2
SEFIA0E 24 A > ke RIE S -

ax {4 JREx Bt M2 s SRR 0 S =L £7ib

UF 1B B1% 0.3% HCI 0.3% NaOcCl
1t RO 2B R1k 0.2% HCI 0.1% NaOH
2nd RO 3l R1k 0.2% HCI 0.1% NaOH
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AE R E G -
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#E > (BINERIR R EEEENT - BftRfE R QC #iE L - Bl 2 TiE %
HEN R B A T > A AR UG B R et i s st L e R
AR E A - PR AR B R RS 2 —(ERE R & O -

18



h~ 2580

+ HUVIS WATER #4 NIk & et

* TORAY BShalllR &k}

» DANFOSS Ml

~ BB AZsRETE (HT0-1-KGMO01-D9023-2)

(HTO0-1-KGMO01-D9024-0) ( HT0-1-KGM01-D9025-0)

~ https://www.investkorea.org/jj-en/cntnts/i-1518/web.do

19



