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® fiEEES /KOl 7K F A4k PLER
n  [CREMBEIWRS  DUAREEREERIBEEERE - BRIERZIESEERE - W80 K
,TOC-UVKCEDI - ARGz S AR -

Reclaim to UPW system Current Status
wICto UPW | £ 7 ¢ vz o o , o K E
e E A kR & =P I )
i (YIN) B R ek i (CMD)
A CMP Y % + UF + RO UPW FWT 450
B CMF?/‘(‘:MP Y % 5257 ' +ACF+SAC+RO+ TOC-UV+MB+RO ICW 500
C CuCMP Y B ' +ACF+SAC+RO+ ACF+RO+RO+TOC-UV+CEDI ICW TBD
CWD+AWD(03)
D T AWRSMAU Y ACF+ACF+RO+RO+TOC-UV+MB ICW 3200
12P3 CuCMP N ACF+SA+RO +? UPW FWT 500
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Cu CMP -k ?‘r/ﬂ\ 7

® CuCMP BEK&B(ERRERIER, BULREHOKEDIER SR BAKNALEDE
A% (TOC), =K, i 2 5% -

Cu CMP EE7K7KE 71
SAMPLE SAMPLING POINTS ( BY 4% 2t )
ITEM City Water| Cu CMP E§7K| CuCMP REH O
pH 7.9 3.9 8.9

Vicro mhom 25 (@ 1 ) 298 115 104
b pom (25K 0.00 >70 >70 € B
s pom_(@7#Y) 0.95 102 110 <€ %5 I EREY
thg;gacfn;psnsw (BEE) 124 3.0 2.0
ca E:?O:',%f:fs(s 1 ) 88 trace trace
e Ol ppm (& {5 8) 7.8 9.0 6
e o oom (i B B) 11.5 trace 0.8
:!Ig?o,.ppm (W) 8.9 4.0 2.3
e o ) 0.03 0.08 0.07
s o oo () 0.02 9.88 0.22 &, EIBEBCUCMP
Turbidity, FAU 1 12 2 &= FEWEMER"
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® CCRIE/KEZ H202 - &5£ ACF/SAC /RO lifetime

m ACF R H202 BEERERM = A5BE
m SACHIEERE H202 WIRB S & B MAE RS

m RO membrane &&= H202

® CCREERMEZEEKEZANINAI
A/KEREPMHKEHRERRE30 mins, iEB80% EEERE.

m EEH
m EEEFESFKBERMERECu CMP BEK)IRERMIE, FEEilst RO B 24 FERFRE.
H202
Ttems FEZ N removal
£RiB BFE (pH FE1TEA%EE) (%)
0 min 126 ppm 0.0%
S mins 88 ppm 30.2%
10 mins 65 ppm 48.4%
15 mins 40 ppm 68.3%
30 mins 22 ppm 82.5%

FESKERREREBRAERRER

3 EFCREEREA

Effluent
Tank

FW UPW
Tank Filtered

Reject
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® CCR + % -> RO Inlet H202;BE H>70 ppm BE{KZE <20ppm

100.0000 = = =

S0.0000

B0.000 pﬁ I,?F e T pﬁ‘% /ﬁﬁ 24 f;

70,0000

60,0000

50.0000 ‘ ‘ ]

40,0000

TR | | YRR || TR

20.0000 | |I ‘l |||‘I

10,0000 4

og MH
04/24 0503 05/12 05/21 0531 06/0% 0s/18 0827 07/08 0715 07/25 0802 08/12 08/21 0820 0%'08 0918 0927 10/06 10/15 1024 11/02 11/12 11/21 1130

11:05 15:05 1%:05 23:05 02:05 07:05 11:05 15:05 19:05 23:05 0305 07:05 11:05 1505 19:05 23:05 03:05 07:05 11:05 15:05 1%:05 2305 03:05 07:05 11:05

Max Units
----- RO Inlet H202 20.0000 PPM

0,00

® Benefit:
m SER SAC life time from 2 -> 1 times/yr
m RO lifetime from 2 -> 1 times/yr
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® BKRIbSTE_AAEEEREREiT(Advanced SWRO+BWRO technology) : % B BIZ KB KREME R
it R &S, LUPSMIBKRERRIE - RE8/KEBMMEEERB/KFSS, &iBbooster pump it
Z50~60kg/cm?2 #1TSWRO (Seawater reverse osmosis) EZIE I ZEKEX40% , BRIBE2E
booster pump IEFH £15~20kg/cm2 #1TBWRO (Brackish water reverse osmosis) 38, E#ETiE

(CRRER R AKER. -

A bird’s-eye view of the RO desalination plant in Shuqaiq IWPP

il Shugaiq Desalination Plant, Saudi Arabia
8BS I 8BS
RO Building Fbll}ulrrﬁ;e%ﬁ%hslém ! SWRO |

Micron Cartridge Filter Energy-Recovery Turbine

ICa(OH: . C0,

T Prl‘llll.ll}t
c:umm
Filtered Water  Backwash Potabilisation Tank Potable Water
Raw Water Tank and Tank and and Pump Tank and Pump

Tank and Pump Pump
Box Culvert's Intake ~ Pump

e Mt 1st Pass: Toyobo Hollow Fiber RO

2" Pass: 15t Stage — BW30-440i & 2™ Stage — LE-440i
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® 20124#E TSMC F12P3 #+¥1Cu CMP BE/KSTOCK M - BEtH 88X E_KBIRERRE - NFEE
BB I - EIEARELRKELRINZUPW 24 - MeEARFRBRERKIRE - #XFHEHY
2B 500CMD -

Cu CMP i
2 iR

ACFElL g 3 B35 7k ASC 35 15 #7q 3 ' 4 15t SWRO 4 % TOC 2"d BWRO4 % TOC
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® FERBEXRMEA - NEZEBEMEIIRO (TWO PASSRO) &5t "SWRO(CCR 1st
RO)+BWRO(CCR 2" RO)" - BEEEKTOCLUZZIUPW 1BE AKIKE, B4
RO Ec&H0 ~

m  SWRO (CCR 1STRO) : # 2 Stage RO 3+1E§E+L11m71l];—7k 3ZZ] 90% -

m BWRO (CCR 2NP RO) : AHKTOC >20 ppm , HHEK <1.2ppm &£ 2 PASS RO
RETRZAIE NNZE3ERO A 3 &Booster Pump , 51383 @RI R F 1RO BIT].

Figure 3. Process flow of the Shugaig IWPP RO desalination plant

D

|MHL — - Secomd Stage
ol g” First Stage
Potabilisation Tank Potable Water
and Pump Tank and Pump
Rejest

2 Stage 3+1 RO % 3+

10
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B ERERE %“H-_r ExRO;—7J<|§|mL:|:HUFEEE7J< —REE ; 18F2pass RO FEULRTT
KEWHEE A BREEHAX -

B 2 pass RO & 25Booster Pump mK:&:E R E RFE1SBooster Pump.E/KXofiE

80%.

Boron Removal Processes in SWRO

Shuqaig, — a |
Saudi Arabia : , @
>

SWRO permeate
(LD m ) - -

1=t Pass CA Hollow Fiber —

ol stage

BWRO brine
L1000 )

1% Pass RO 2nd Pass RO

.. -

¥ i
{ Dhekelia, Cyprus ] 4
Boron Selective Resin

1
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o EXRIEMILERMETOC EFRUR :
A k& 55 it £2 INneo == ol 220 N0, o) o) o) o)
B ER—TEEEIE - BREEKEIO% ,80%,70% BF, EK80%EF TOC EFRrEZE 95%.
CCR Reclaim to UPW examine Trend chart
CCR Reclaim to UPW examine data list 1600 « (Production Rate 70%) 120
AOTOC [HHATOC data| Conductivity 2 | TOC FH%£ 1400 N - 100
Date | Item data (ppb) (Bpb) (us/em) TOC £BRE B Remark 1538 | 8o
RO Pliot Star Runing 800 . 60
- 0,
7118 | Day-1 | 25600 1500 100.6 94.1% (Production Rate 70%) 800 [ o
7119 | Day-2 | 23600 960 78.6 95.9% 400 L 2o
200
7/20 | Day-3 | 23600 860 69.2 96.4% 0 0
7121 | Day-4 | 23900 800 87.1 96.7% 96.2% Day-1 Day:2 Day:3 Day4 Days Dav-GoDa oo
== Conductivity (us/cm)
7/23 Day-5 23600 850 80.4 96.4% CCR Reclaim to UI?W examine Trend chart
7124 | Day-6 | 23000 780 77.9 96.6% 1400 (Production Rate 50%) 80
1200 o —_ - 70
7125 | Day-7 | 22800 650 52 97.1% A m
. 1000 - 60
7125 | Day-1 | 23800 1300 55 94.5% Production Rate 70%—>80% e - - 50
- 40
7/26 | Day-2 | 23800 1300 55.5 94.5% 600 o
7/27 | Day-3 | 24500 1100 62 95.5% 400 - 20
95.1% 200 - 10
7/29 | Day-4 | 23800 900 58 96.2% o 0
Day-1 Day-2 Day-3 Day-4 Day-5 =
7/30 | Day-5 | 23900 1300 69 94.6% i e e i 28 ——LRR¢ Gara ov)
== Conductivity
(usicm)
Producti Rate 90%
8/1 | Day-1 | 23800 2000 69 91.6% Production Rate 80%>90% 3500 (Production Rate 90%) 00
y, 80
8/2 | Day-2 | 23600 2750 57 88.3% o ><7p-4£:t< 70
60
8/3 | Day-3 | 23800 2900 70 87.8% 2000 — 50
89.0% 1500 40
8/6 | Day-4 | 23700 2830 78 88.1% 1000 1\ vo B 20
8/7 | Day-5 | 23800 2810 77 88.2% o™ | | to
8/8 | Day-6 | 23800 2400 81 89.9% EMACTRANTR R BN T B Tete e

——— Conductivity
(usicm) 12
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® Examine data
B RIBUPWRMERIELER -
m RO PilotHlzg#EEEL - )80%H RO production ratelI &=

IO ER R AEKE -

B BEASGSHEE - KE
systemf#fH -

BUPWIKEZKEEHRE -

reBAEKKERS

7% BWRO
Item A0

#IRBWRO
tH A

City Water

UPWKiRback ground&:K - #HZRFI7,
- FFEEKKE

SGS

BT m/EI\U PW

Conductivity(us/cm)
(on Line Analyser)

200

60

320

(ppm) RfFrfELTRE
Ultra Trace Industrial Safety Hygiene
(ppm) (ppm) R
+ =1 X US/2012/30060 B 20125098138 T 20f3
N a 6.28 2.78 25 L \IIIII\IIII\IIIII\IIIIIIIIIIIIIHIIII\III\III\IIII\ 1]
+ ERMMRBENEKRHHEL A F12P3 FAC
K 0-15 0.107 3 A TR R E = HGH
2+ ARHEE
Ca 0 0 90
WEA D CAS NO. LEEE] MHER | EER Fa
C | - 0 187 0 16 WREF (Na") 017341-252 zmﬁ:iusEPA 300.1%% , HEFME | 2780 500 poblug/L)
: (IC) B,
. FEF (K 024203-36-9 | A MBS HUSEPA 300. 15 3 , HBEFMRH | 107 500 | pobiuglL)
SiO; 0.0322 0.0124 18 wicR.
BRT (Ca) 01410248-5 [AMEBEUSEPA 300152 , WEFWH| ND. 500 | pebiuglL)
f(C) A,
Fe 0 . 0000434 0 . 000108 O ' 5 HF ) 016867-00-6 | AMELBFUSEPA 200153 , MEFH| ND. 500 | pbiugll)
foc)Rm.
M n 0000148 0000152 002 ZRULE (Si0z) —  |kmE@FUSEPAG0AT L, HEER | 124 0200 | ppbiug/L)
AREEHBICP/MS) 3 FB (SRR,
Free Cl- 000003 000001 02~1 & (Fe) 007439896 mﬂ:s:;s&wa euz\;\ﬁi,ulua 0108 | 0.0100 | ppbiugil)
ARBEMB(CP/MS) BB,
T O C & (Mn) 007439-36-6 | K MESFUSEPA 602047 % , A BMR 0152 00100 | ppbiugiL)
ARBERHB(CPIMS) BB
(On Line Analyser) 23 1 " 2 2 . 5 BE — EMEPENEA W08 514 E , B ET| 00100 00100 | ppm{mglL)
LLB

LESRRS SRR LR Ve S
2 A RNERZNEEL VD AT

-END -

13
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o [l ZEEZERKH

nn & 12l

B BWRO EXKHMOIEERTOC Analyzer, BEE 5T, W Tonline BB 1%

m BITOCAEH

» TOC <12 ppm - EKEAUPW System.
» TOCHialarm > 1.2 ppm - ZE7K&ARCW.
> TOC HiHialarm > 2.5 ppm - EKZAAWD.

F12C_REC_AlarmSetting2

Tagname P3_REC_TOC380

Value 8337

Force Value

potishering | SN uTILITY LSR Testing || posing | | A% |[iote 50‘”
(4  REC RO UVIT
— UF Permeate Water TM’
AV3T70-2A {
AR ciT-3704 == __-._{m:“'
. (5] us | | {m: AV340
— [Reset] I 62095 m3 E]lm’

AV3T0-1A I

Comment P3_REC_RECLAIM_TANK (TOC380) TOC380

ALARMSETTING

‘ === | LIT1124
o BE e
H 3000.00 | e
Alarm Enable & HiHi — AWD
Setpoint 3 m‘
| e
] RCWO1
[T ARl et e
S e | FIT-380-1/2/3

14
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Figure 3. Process flow of the Shuqaiq IWPP RO desalination plant

Bos Corta taks Fump

SE I8 KKERR  —
o B = ENE

EEE ﬁﬁ gl | mME | B | moME | mocm | mvE | B | B
(ks % 349 28.1 347 12.8 35.7 12.9 35.2 30.4

AT R

- 8.5 7.9 8.4 8 8.7 8 8.5 7.9

B (oH)

HEE ms/cm 53,000 43,300 52,400 21,200 53,900 32,000 53,400 47,200

HEsw

,.;.\/(?SISE;I% mg/L 88.3 ND 354 ND 189 ND 129 ND
)

3. mg/L 0.311 ND 0.372 ND 0.524 ND 0.336 ND
(P04>)

TR
;_z mg/L 0.036 ND 0.179 ND 0.058 ND 0.078 ND

(NO"-N)

WBEEE(SI0,)|  me/L 1.87 0.05 6.38 ND 3.49 ND 191 0.07
% mg/L 0.0008 ND 0.00009 ND 0.00014 ND 0.00008 ND
G| mg/L 0.0117 ND 0.0025 ND 0.00582 ND 0.0027 ND

CCR recycle system
CEg ]

;

e |
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Thank you for your attention

g oA BRER Gl a8 #
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