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RS AR CK 7 3% BRI L T e S o BRp ) i 7Kg 2 R DR R fR (54 2R
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Certificate of Completion

This is to acknowledge that
Hsieh Yu-Lun
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Demineralized Water Treatment System Overseas Training(2" batch)

Lin kou Power Plant Renewal Project

held on 4th — 29th July 2016

i) | @ 2

105407 H 30 H




A~ Veolia(BILHE) A HEI/M4E
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A& TEFR K -
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W

CEEANE
— - BREKEERAEA KB

R CI B3B8 7K i = BEACTR AR By F 2K » [ SR 7K B2t TR o3 Fod ~ 880~ 8% -
SMEEET - [REET-I0Y TEAE - W - BIIAIR - IREE EARSEEET - (NULERTE
7K W B8 o e B R 25 Bk B AR/ K T Y B 5 B BB 0 Tl B Y A A ) R R [
%g °

PROBRIE /KR R SR it /Kt - NI Rk O R K R K BB AR - &

T Ry A KRB (BT B 2I0K) ~ TEIEBREEREACE (Activated Carbon Filter) ~ FZ#f
TAHAECEX (Weak & Strong Acid Cation Ton Exchangers) ~ DG (Degasifier)
SHETSCHAAEAEX (Weak & Strong Base Anion Ion Exchangers) ~ RO#IZIE Z4%

(Reverse Osmosis System) ~ JEAMB (Mix Bed)

S
7500H5*2 IR

B EAF K
BRI KRR

ROJIEEZ*3

2. AR R KRGS K AL



4s _F/KE SR TE B A ZE &S Conductivity ~ $REE T RN ~ EEETEECT
TRESAREE RSO, ~ 48 HENREETOC (total organic carbon) ~ BY 1 ERESIO;
722 Bl KB E IR P R & 4 € S BK B fRegE -
HERE Na* Cr S0.> TOC SiO, CO,
(pslecm) | (ppb) | (ppb) (ppb) (ppb) | (ppb) | (ppb)
3= 50
i
‘f’ ;f * 5000 |
£
ﬁ—‘, i 0.8 20
Py SN
. 0.1 3) 3) 3) 100 | 10
22 FRUE/K B ERAR PR & 4 E B B /K E fRegE
_— ERuE KR 44
(—) JEMIREERACF (Activated Carbon Filter)
vE PRI A R RS ACEY NS Byl S N6 DATR ST RE 28 85 - WV B4R ICE il E
KRR BEE  BMABESZEILEZE S HEEGE

#1(10~20mm) ~ BEAJE#2(5~10mm) ~ BEA fE#3(2~5mm) ~ 4D fE#1 (0.7~2mm)
* 4iDJE#H2 (0.5mm) ~ JEMERRE(12~40mesh) > JEMERRATE FyG-840ACHIRL
W pRIE TR » T RSB S £ IR T RE R BB R i /K TP IR R Y
AP MIRDEMER 2 FLEVER IR RSN - & B AOK ETHEE T EER K
Y B HH BRI PR S I - TS MR (S nTE B FReR S b - DA
PReg1R B 2 Pt T35 RilRE - DIFIT& B a gk




&) 3. E MR R RS ACFY N R B

Fine silica sand
Filter gravel

Filtered Water Outlet

Fine silica sand
Filter gravel

fEl4. e P A R A P9 Bl A A A [

S bR A8 U R ACF A 7K B ] 2 28 S i ] L B A A B 2 e s A /K

1T (backwash)DHRE » FUAUE K BiLi& /K T7 RIAHRZ -
B EREACE

El

ISk A5

SibtEFBEAEE - RIZEET
WORRKORE NME ERRIGEOS  TE P RERAE AR PN HYI5Y) - S Ry S PR 8



PR RAVARE - 72 Service Run(i7K) 7K HiFeedi i AMME - FHI BB )
KRS o 0 AR BRI (channeling) B R EFIRER S > P Filtrate
I 5 R B Backwash(658)7/KEHBW  inletim 8 A > HH N L@ E M (A
AR ~ JE bR ) FFEHBW outlet¥m 1 » JetHHEE k5% 5 Al Fast Rinse(PR2E) 7K
HiFeediiE AMRAE > FFH1 3 BCE A D Mi7KORUEIE » A Drain(BEAOBRLE 1%
7K

Feed ! l ‘L | l l V[;'ein; BW auytlet Feed $+ TH pee tlet Feed

LTV

BW ‘”'GF[IJ EI;I Fitrage BW inle%;a E;:lFi\trate BW in[egq DIqultrate

Drain ,‘: :]Drain Drain
Service Run Backwash | Fast Rinse

[ S J M Bpe A e A T R A R

Vent
BW outlet

(7)) 2B3TH &K R A

PROIBREE K REY2B3T 248 QPR35 » 2BJE 5 T-R(Bed) ~ FEifF-IR(Bed) » 3T
ETower FHIE(FHBE T CHUE) ~ BRFIE - [REE (2 <CH) - 2B3TAM £2E
I FH RSB SRR Bk R /K R YRS - —ARiiiE T A4S £ 2
Polystyrene(3# 7= £ J) ~ Polyacrylate(3 P M4 HE) K Phenol-formaldehyde4H Rk » FH4%

AW S JE (cross-linking) J B AL P (copolymers) » H T AS4EREUEIOFT 7~ ©



6. —fehifE L AG AT

fothE X T P 57 Ry e B (Gel matrix) S R FLAEY (Macroporous matrix) » AEFE R T

FRFRL Ry I I A A Y A RE T

HAsT AR B 4B SAT -

CATION EXCHANGE RESINS

EQ/L (Na)
EQIL (H)
EQ/KG (Na)
EQ/KG (H)

ANION EXCHANGE RESINS

EQ/L (CI)
EQ/L (OH)
EQ/KG (Cl)
EQ/KG (OH)

[N
= AN

= 2K

STRONG ACID
MACRO
2.00 1.85
1.85 1.0
4.50 4.50
5.00 4.90

STRONG BASE

1.40
1.15
3.90
4.20

MACRO
1.15
1.00
4.00
4.30

R E(ET) ) RV R A B HethE

WEAK ACID
MACRO

2.35 2.65
4.40 4.20

9.00 9.00

WEAK BASE
MACRO
1.05
1.40
3.80
4.40

&7, HEEA(Gel) AT (Macro)ife SR A B ELEL



Gel matrix ¢ Macroporous matrix

SE .'I%.-"L EM&

8. &I (Gel matrix) Kz ARFLEI (Macroporous matrix)EE{EEE ™ 215

iR R A R [EI0Y E AE R (functional group) AT 43 R 35 EE T A HAR A
(WAC) ~ 5858 TSR HE(SAC) ~ SIF2BETSCHARIAE(WBA) ~ sRb2 i3 HdsiiE
(SBA) fe HALFH R MGTE - B RER SR MEIZR3FTR - sbsil 3R (SAC)
Frale iR E R R ~ 59058 T SstiE(WAC) FRIEIR B AL - JRiaiE T ittt
AE(SBA) PSR E RS ~ S92 EETSCHEIE(WBA) =8k EReSR: - HEEH

M & Ry BER/K vz s+ LUFEKE -



bEfmEE T SRS (SAC) FalmaE T X HEiiE(WAC)
Strong Acid Cation (SAC) Weak Acid Cation (WAC)
Exchange Resin Exchange Resin
(~S0; —H* pe
-c’ H
0-
*High total exchange capacity
*High chemical efficiency
SO,
Removes: Na*, Ca?* Removes:
Mg?*, Fe?* etc. Cations present with alkalinity
pRfREE TS UGBS (SBA)
Type 1 anion Type 2 anion
exchange resin exchange resin
CH, cl:Hs
|
) _ N+-CH, OH-
{~N*-CH; OH {=N"-CH,
CH,-CH,-OH
2 2
CH,
* Lower basicity than Type 1
* High Chemical Stability + High Operating Capacity/ regeneration
* High Silica Removal » Lower Silica Removal than Type 1
» Sensitive to temperature
Remove:Cl,SO:",HCOs,HSiOsetc Remove:Cl,SO:",HCO:, HSiOs,etc

GulaiE TSI EIHR(WBA)

CH,
Only Removes Acids:

/
s_ N\ HCI HCl, H,S0,, Formic acid, etc.
CH,

* High Operating Capacity
* High Regeneration Efficiency
* Good for organics removal

3 PEI5HET SRR B RE R AE T R

10




[ O Rt AT Tl SR R A e P AR 35 /AU P (Ze 8D IR 7K o e
KomPmRETRilE st - B T AR T Ca D) R E S B TR a1
M > ZRR A HA -

[0 Rt HE A Tl T SR RS E FE AR ] - RS KORAR ~ AR AR

T4 Ry PSSR R — (8 S E S BTV A RS R oREEE TS
TR A e T AV B AR BRSNS TR AR EF - DVB(divinyl
benzene) TR AHHIZRE » DVBHU S ATHAA ~ AbE M R YR R E (H AR
RET AR RE & T -

— Rt A e T M = A 2R - AT ER A AR R P A
(AI'">Ca”>Na') (SO >CI) ~ [ F R BRI A= (Ba™ > St > Ca” > Mg”)
(Br>CI'>F) » DI Marathon CRF5f 15 HARSHHE Ry {5 (SAC) WL FF14:Ba > Pb > Sr
>(Ca>Ni>Cu>Mg>Ag>Cs>K>NH:>Na>H>Li > Zl5EMarathon AFEFEHET-32
RIS AR (SBAYRFF4:SOs > CrO: >NOs > CH:COO >1>Br > Cl>F> OH » [N A8t HE—
R RO - P T ST PR 2 R T - P2 TR o2k 2Si0: » HIEAE
Po R FOBEEE 1 53 A & S5 B S RIS 53 b R LUB R T2 st s 1 B B
KA TRE

11



ION VALENCE DEGREE OF CROSS-LINKAGE

MONOVALENT IONS 4% DVB 8% DVB 16% DVB
H 1.0 1.0 1.0
Li 0.90 0.85 0.7
Na 1.3 1.5 1.9
NH4 1.6 1.95 2.5
K 1.75 2.5 3.3
Cs 2.0 2.7 3.4
Ag 6.0 7.6 17.0

DIVALENT IONS
Mn 2.2 2.35 2.7
Mg 2.4 2.5 2.8
Zn 2.6 2.7 3.0
Cu 2.7 29 3.6
Ca 3.4 3.9 5.8
Pb 5.4 7.5 14.5
Ba 6.15 8.7 16.5

T SR AR HE T — (R ST A B AR

TYPE 1 TYPE 2

OH 1.0 1.0
FLUORIDE 1.6 0.3
ACETATE 3.2 0.5
BICARBONATE 6.0 1.2
CHLORIDE 22 2.3
BISULFITE 27 3

NITRATE 65 8

CITRATE 220 23
SALICYLATE 450 65
LIGNOSULFONATE >500 75

5. 5B T A HARR S T S P B AR R (R B

12



P (CEX):
PEEE £ R HH9R5 B T3 st B weak acid cation exchange resin (WAC)FI58F5
T2 Bstrong acid cation exchange resin(SAC)AH K » ARCIFREE KRR
Amberlite IRC86 RF Ry 5558 T3 HE - Amberjet 1200Na Ry 5 55T 2C ftst
A5 99F5EE - ACHUEE T2 5 AY Rl RoK Hh AIREE RIRS ER 2 (EoK oh 551
(Ca”™) ~ $EHEF(Me") » W B FAEFTRR E NV ERG ) - A S ARIE - KIE(E
(zX1) 2R-H + Ca”(HCOs). > Ro-Ca” + 2H" + 2HCO»
(72) 2H'+2HCOs = CO: + H:0
F3)E1+2)  2R-H + Ca”(HCO1): > Ro-Ca™ + 2CO: + 2H.0

R: weak acid cation exchange resin

HEKRAZANE L0FTR » JFK A S AIS5EEET(Ca™ ~ Me™) B 53F58E T itfiE =
HERREAGHETH)GED - I iRk SR THCOH @@t rH)P RSt
BRAIZK(F2) - INIL SR M R EE At S8 ERRATI/K GA3) 1R HE A SR P55 ke
AETE(SAC) EPR/K h H AT EET -

Cations Anions Cations Anions

co,

..

| 5i0, |

& 1055058 F-(WAC) /K i iE & - A28 By FE7K > R B gais ek TRl s i
i AR By H O EKKE -

13



siEREEE TS e R RBK PR AIISEET - PAARReAEET R B> HABE R
W

R-H+Na > R-Na+H’

R: strong acid cation exchange resin

B IR 9P EE T2 daHE tH L R SE R 5 T 3R eT e AR A [ 1 1 P

JFK R EA AR5 20N ~ K~ Mg™ ~ Ca)E# B pk & TH thokiz
A RRRIE R oK ey & bk -

Cations Anions Cations Anions

CO; co,

[ Na + K | EEEER — H + S0,

11, ST (SACE KRR R R - R FlFUK - i Rl ik T fe <ot
& FAlE Fy O EKKE -

FRFESE(DG)

PRRSE EE R R R RR/K R oRES 7 8y S bk - FERFRIE A - A E{E packing

ringsiRE 7K 7 5 B ZE S| R TE A > 7 HL R 5% el (air blower)5 [ 22 557K
by —Eq bR AR -

12 packing ringsHe F

14



P2RE(AEX)

Fets £ R 9P EE T2 st fisweak base anion exchange resin (WBA)FI54F&HET-
T strong base anion exchange resin(SBA)AHY, » £%F Amberlite IRA96 F 55585
HiET A HAtetHE - Amberjet 4200CL Ry 55T CHutgifs - B FEIRE &R R /K 2
HEF40(HCOs ~ F ~ NO™ ~ SO ~ CI' ) BHafk & A MREET-(OH) - Miggkank F3c#
FIRE(WBA) FE LFRESEMEE - 40 : HCL ~ HoSOs - R EEEE AT -

R-N: + H+Cl- - R-N:HClI

EAORERAE 3 > SREEIREE TS0 ~ CI% - - - #EHREEEMEET(OH)
% > P AGREEEE T SCiRsis -

Cations Anions Cations Anions

cOo,

co,

Si0, ] Si0; |

[El13. Sk ET S deiis(WBA)E /KRR E

sRf2EETSCHdeiiE (SBA)EEE R ATA 2R B 2S00 1) B a SR 1
(OH) » HAE(EEALTT ¢

R-OH + HCOs - R-HCOs + OH

H + OH - H:0

HAH HSEE AR - EACRIEE 4R - FOKRRSIOERIGR B 11 0%
ZEET A IR R > AR -

15



Cations Anions Cations Anions

H20

Cco, ‘

SBA

SiO; | 1 H20

14, SRk EET- e iR (SBA)E AR R E]

PRCIFRBR KRR FH AR PR 2R 55 P e 11 s PR SR B et B PR AR5

& gyleiETRiiE RRISREZ BT Ha PRAERIE TS - /K7 A ME B
AL Sl AR PP B Y A 8 B (strainer) PRl A il (/KRS &) i 2t
115, Ry bose K 25 8 /K Bl (Service Run) » ZACFE/KIE B EN T A feedlin 22 THED Y
1 st TR P58 T-7K (decationized) Kz P H T2 AR 7K (demi

water) ©

B R CUKE SIO48 38 20ppb B0 A B R #50.8 1« s/em B E R AR 3 E IF
[N R TR e P AR AR e - R RE F AR 20 B F 2 /1 2 (injection) ~ B4

(displacement ) ~ FE5EHE/K (fast rinse to drain) ~ {EEREE5E(circulation rinse) e
VEEE L ESBHCLFE APZGEE(WAC/SAC) ~ 4%NaOH A2 (WBA/SBA)#Ef T4
RS HE AR H 1 5%HC1 R 4%NaOHH132%HCIA145%NaOH Y E 43 1 Bk
JK PN » W H B [m N7y AR SRR 53 R Pt - B B RS
FIRFEEIR - MK ERARL » KRR 2 B8 /K (regen waste) » 73
&k B E 1 6FT -

16



Drain Drain
& L . .
5%HCI - Decationized 4% NaOH Demin Water

PP strainer PP strainer

Feed = ;{;I:} —[%—)Regen waste Feed w==3 ~da —&—)Regen waste

2=
Rinse —)[i]—‘ Rinse —)&l—‘

[&]15. Pt (e 8) B P ta (A ) A& 7K ]

Drain
5% HCI / o Decationized /
LA Demin Water

4% NaOH

Feed —)[i]— sLa Regen waste

L~
Rinse —)&—l

[E]16.7E 5% K B A

PROEPEK AR MM B /KEELE/KEME > feFeedli£ 7K 2 HE7K(Drain)
Iy > RERERAALELEERDE PR - WE 7R - (EE0EME  KHEISE SRR
SEoIaks - Hlilais ERE R RIS TR R — R R BB 2R
RISERFAERER? - AIE 18FTR -

17



L

> Drain

2
5% HCl / % ) | 1 Decationized /
Demin Water

4% NaOH

Feed - ;D—E’,} '%Regen waste
Rinse —)&

17, HseHEK (fast rinse to drain)/&]

SRR AT

SCHAE
Fa b T
LMY

18. 2B3TTEE M [

18



Operation Sequence

Service Run 211 m¥h 21 hour  Run time or water quality
whichever comes first

Regeneration 1. Chemical Injection Timer
* 5% HCl Injection 42,1 m¥h 35 minute
* 4% NaOH Injection 64.6 m¥h 30 minute
2. Displacement Rinse Timer
* Cation Exchanger 36.3 m¥h 93 minute
*  Anion Exchanger 60.6 m¥h 99 minute
3. FastRinse timer
* Cation Exchanger 211 m*h 5 minute
* Anion Exchanger 211 m¥h 5 minute
4, Circulation Rinse 211 m*%h 15 minute timer

ROIBITHMHRFIE P

19



(Z)ROMZE 24 (Reverse Osmosis)

#7217 » Ji3Reverse osmosis * XFHROWISENELZIE » AEKERTTE
HIFH Bl 3O KB KERUIE S - LR ER YR R e KissE - Kt
BB RMERRIM TR A2 AR S T - IS K2 - AR E/KN IR T - Al
AT RLK 72 2 B = Y 3t 5 R 7K I 112 225 RS A 3t 5 R /K » A 19
SEBANX T =IGRT Hfr 23R (atm) 510 ~Fi 5+ 2 @Ry 3
BAME » Cu© FEREEEER (mol/L); R E # %2 % # (0.082 atm L / mol K)
T:BHER (K V:HAE L)

B (8B E)
n
=
T
Bk LJ Wk #\rk Bk |k ok
- <:== g - v "~ =;J>
B HEE HIiEE
@) #& ©) BEFH (©) #EE

ENCRZE S50 =y =

[ 20 R iz TR A/ INFIES e 8 P 2 5 0% > ELep PAAEi2 %5 (Reverse Osmosis)
75 A A o s N KL R T A Y ~ BEEYEE) - ATA R EOK P AEE
bR (TOC)

ROZ & AT A 7K 73 B R O7K (permeate water) KR4 7K (reject water) » ROZK
A EEMEAAE T TRAE K 2 (R2B3T S St B o A (o FH U RRFE KB - 4y
BIERSE (AT B S e 21

20



The Filtration Spectrum

A
ST Microscope

|

lonic Range
Micrometers .
(Log Scale)

" Optical Microscope " Visible to Naked Eye

P

Angstrom Units |
ey s

Approx. Molecular Wt.
(Saccharide Type-No Scale)

1000 10,000 mo 100,000

Albumin Protein

Carbon Black

Beach Sand

B0
Alomic
Radius

A.C. Fine Test Dust Granular

Activated Carbon
Milled Flour

Calls

Coal Dust

c Giardia
bl ] Cyst

] Sugar E | Virus
Maletive S
Size of Dye
Common |
Materials [Pestcioe J_‘—[mnonaal Silica
T
| Getetin
Process For it ULTRAFILTRATION
Sephration NANOFILTRATION

PARTICLE FILTRATION

| s
=

MICROFILTRATION

Note | Micron (1x10° Meters) = 4x10* Inches (0.00004 Inches)
| Angstrom Unit = 10 Maters = 10" Micrometers (Microns)

8120, i T4 /IR

JE 7 I

Elements in Pressure

Feed pressure V )

confrol valve
&) l

Permeabe
High Pressure sainpling point
Pump
Feed water
Sampling point ool
e

permeate water

reject water

E21. ROHn@E)}— K57 EEH RO7K (permeate water));_b;?%'fﬁﬂ((concentrat) (reject water)

21



ROME A 3 /& &4 s Lhpolysulfone Kz polyester £y <7 & > LApolyamide (G Bighz)
FyibIERE - WE22F R 0 -

_::_0.2 Mm
Polysulfone
Microporous
Polysulfone Substrate _
=X
X 40 um
+
Reinforcing
Polyester fabric
. 120 ym
5.

E22.ROFE R~ = [E 2 SEMIE]
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MR ERiE KRB FH IR e CROME » EEEANEI23A7 7~ > ZRIF/KfEFeed solutioniliftE

A > B tERO/KAE o ) Permeate i A4 7K £ Concentrateli 2 H »

iz Permeate
Spiral Wound
Element Design
Concentrate
Perforated Product Tube
Anti-Telescoping
Cap
= Feed Water
- E Carrier
BRa: N
=t
111
\Serni-Permeable
Permeate Membrane
Flow Edges are glued to form
Feed Permeate Envelope
Solution
Permeate Carrier
Material

— Permeable
Membrane

Feed Water
Carrier
Perforated
Product Tube
Permeate
Carrier
Material

23, BREROH R IE [E]
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PR T 3 B 7K g (56 P Y RO B &Y 5% s (BSPA2 MAX) HIE/KE R E 5
200.4m’/hr > [EIR F595% » 5275 3(ERO unit » (R HEAHERO unitf377 & £570.3m’/hr -
HROBEFI T AAE 24T - $RFH WP B =UHES I (S:28E51)) - #ECI7K&70.3m’/hr sy
AC 2 SIEROBEE L T8 » 95%7/KiE\BROETZ KRO/K (Permeate) 5 5%;E4E /K B #E
T8 R Bl £ 2 EROBE M T4l - RIS EIRE66.8m /hr ROZK(95%)H!

35 m'hr JEUEK(E%) °

RO Unit Configuration Recovery (95%

1% stage : 5 vessels Recovery (%) =P/ F x 100%
2" stage : 2 vessels P : permeate flow
6 elements / vessel F : feed Flow

Total 42 elements
i == Concentrate (3.5 m*/hr)

Feed (70.3 m3/hr) @

YEENS

Permeate (66.8 m3/hr)

(@24, FRCIBRE K RRORT P B =Ry I i [

ROZEFHY U (Recovery %) Kz Salt passage%F1Salt rejection% 1] F FAI= FEHE

Permeate flow
Feed flow

x 100

Recovery (%) =

Permeate Salt Concentration

= x 100
Salt Passage (%) = Feed Salt Concentration

Salt Rejection (%) = 100 — Salt Passage

24



B4« EFeed flow(100 m’/hr)i > ifiPermeate flow(75 m’/hr) EN[EIHEE (Recovery%) Fy
75% ° ‘& Feed salt7/KEHEEE (100 1 s/cm) > [MiPermeate salt7K'E &8 (3 12 s/em) Salt
passage%B[1 553% » Salt rejection% £597% -

F0 Ryt B/KE R T T8 L MERO 24705 A1 [ R PR FRBREEFR R - AF — s (K
1717 BH4C $%Permeate flow ~ Salt passage ~ Different Pressure(FAZ) 8Bk » ] H

T i A T R s s IR A -
RO Membrane Trouble Shooting Guide

Permeate Different Direct Cause Indirect Cause Corrective Measure
Flow Passage Pressure

Oxidation Damage Free Chlorine,Ozone, KMnO, Replace Element
A 1t = Membrane Leak Permeate Backpressure; Replace Element;
Abrasion Improve Cartridge Filtration
M Tt i O-Ring Leak Improper Installation Replace O-Ring
A 1 = Leaking Product Tube  Damaged During Element Replace Element
Loading
il A s Scaling Insufficient Scale Control Cleaning; Scale Control
i} M A Colloidal Fouling Insufficient Pretreatment Cleaning, Improve Pretreatment
1 = ﬁ Biofouling Contaminated Raw Water, Cleaning, Disinfection
Insufficient Pretreatment Improve Pretreatment
| e > Organic Fouling Oil,Cationic Polyelectrolytes Cleaning, Improve Pretreatment
i S = Compaction Water Hammer Replace Element or Add Elements

Mincreasing decreasing > Not changing 1T main symptom

Trouble Shooting Guide

1 High trans- 1. Low water temperature Re-adjust the operation parameters
membrane pressure 2.  Membrane fouled 2. (a) Conduct RO CIP
(b) Monitor SDI. Improve upstream
performance
3. Membrane scaling 3. (a) Conduct RO CIP

(b) Check if antiscalant dosing pump
run properly

(c) Conduct feed water analysis.
Ensure antiscalant dosage is adequate

2 Toohighortoolow 1. Changein water temperature 1. Re-adjustthe operation parameters
permeate flow 2. Recovery out of range 2. Check water temperature and regulate
the feed valve and concentrate valve
to attain desired recovery
3 High permeate 1. Raw water quality / 1. Re-adjust the operation parameters if
conductivity temperature change applicable
2. RO membrane defect 2. See RO membrane corrective

measures in the following table

F6. M E2/KE R ST ERO £ 4855 AR TR R B f kR
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ROWAT REZA MYI3(EHZ

1. i (Fouling) *

{RERORLMS b R THPIROME A 4= A (Fouling) » 75 S HIVE R FEFE#4Silt Density
Index(SDI) FHMIROZZFE M F VI SUBIRYIE THZERIIF L - 1SRRI YIE

Wl MEAEY) - ARY) - BREYE - SBYE - 8% - - - 0 SDIETEIA T ¢
Silt Density Index (SDI)

SDlis = [1- T() +T(5)]x 100 =15
where T(o) : time taken to filter 500ml water with clean filter membrane

T(15) : time taken to filter 500 ml water after 15 minutes

TR RIEAE BSDLs < SFRomnahs > ELUKEEAR SZME » (HFE I LE SRR
FFCIP(chemical clean-in-plance) > SDLsZ15 A A SEI B #ETT B S B S T(RER B L -
SDLsHA & 5 =0Un 2 &l e & flan T

SDI Testing Apparatus
» Pressure regulator
» Pressure gauge
» 0.45 um filter membrane
> Filter membrane holder
0.45um g
E E » 500 m| measuring cylinder

membrane
< RO Feed Water
v 30 psi
E ‘
500mL| o
3 At 0 minute 25 second
= At 15 minute 67 second

Calculation
SDI =(1-25/67)x100/15 =1.49

(&1 25.SDLisH R & 5 =0 2 8] 5 # i ]
2. JUfE(Scaling):
S—IEE R )R & RAv)UEYa © CaCOs ~ MgCO:s ~ CaSO: ~ Mg SO« ~

26



BaSO: ~ SIO& - - - JIBEEAFERETREKESRS » B R/Kh EEHR
FEE R /K YA RIFRAGEE AR DR » ISR ZERTIR SR -

3.5#ifH %4 {E(Membrane Oxidation) *

ROFEEFNEALRULE M A = - TH/KF&H B HgRE(free chlorine) &% {ERO
B > ERCROFFEIEE - EROBEA S LR 4 AN - F] AR AR SR b7 BE $ Sodium

metabisulfite (SMBS) (Na:S:05) ZEfx H HERE > —f3mg SMBSH] EfRImg H FHEREA °

(BE2E M chemical clean-in-plance(CIP)
{BEEREE(CIP) F 2 EHFFRROBEMFEFLICARRY IR S - TSR a] i /K& A
TREAKIBIDARMGE - — B HE 1820% B0 38 18 7K & ki a8 10% Bsalt passage
FEHE20% BV EEE PR (CIP) » ALERE S AH B ZER{RROBIAFE AL (B S T A 13 i
P U O P Y B —FROE T LB 70 208 B S e 50 1% P Bk - 6
HIE S se &0 E Ot YRO AT B A 23 8 (prefilter)

[ 26. K 1 b 7K R O 2147835 i [
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(P9) PR (Mix Bed)

JEE PR (MB) £ 22 72 Fh 54 5 Bl 1 2 #45f iS (Amberjet  1200Na) K 54 2 il 7~ 5 # ot A
(Amberjet 4200CDATTE MR AELHRL > £ E RS RROZ S H K —TOKEIOF
BRI —TUK - fem/KEHa R R e BBaa A K -

#E7KIEZ(Service Run) 42771 » ACFE/KIE TR B Feedim& R ARSI e #ET TR 5 HE
TR > PR O 2 Demin Waterliiie AFRBE K &7 -

|—%—)Vent
il _&_) BW QOut

Feed e

N

4%NaOH

e T P
B BEENE B
P ey o oy e
W N N W

Regen waste

BW In —)&]— ﬁ Demin Water
5% HCl —>[D0G———b—> Drain
Air —> b

Service Run

E27. JEARWMB) #E7KEE=(Service Run)E 4377 2 &l
R PRMB)IE/KIFE S K & CEREE @ BUa/ K AT /K E s e e
WF > BB TRIRRIIE PR < JRIRFAE T2 R ERAE © @)% Backwash) ~ FFE
(Settle) ~ ;¥ Z%(chemical injection) ~ FAH & PE(Displacement Rinse) ~ HE7K#1(Drain#1)
SFUR(Alr Mixing) ~ HEZK#2(Drain#2) ~ ##7K(Fill water) ~ £ 854 (Final Rinse) °
775 (Backwash) 211E28(a) 7w » ZKEH T (BW In)ii{E = (BWout))E ACEIR » JEERIR
P I S P P T RefRE 58 2 0 e - PRl T RIRE R o S _BJ » 58T et i A

28



N - AFE(Settle) ANIE28(b) AT A P EET-taf A bE B i B (s et A e P it o i
JF &% (chemical injection) X[ 28(c)Fir > 4%NaOHHH _EAF TE ARKREIRFS%HCIEH T
R EEACRIR > T AZERR H DK REPEL (Regen wastelim) - iRFb2 il 11 H5
4 o BRHE e (Displacement Rinse) XN 28(d) AT - KT EE 72 HRARAMTE KR FF
SEBHRL - KINaOH RZHCIE RN ZE ©

(a) I—[%_)Vent (b) —&—)Vent
Feed —9%_ =g > BW Out Feed —)&]__%—) BW Out

o

4%NaOH 4%NaOH
--iff—iﬁf—ij-:ifi'--'fﬁi--—l;ﬂj URC-0-0
e Regen waste Regen waste

Ty _[%_) Demin Water BW In —)&——&—) Demin Water

5% HCl 3[R [ Drain 5% Hl DA ——{—> Drain
it oA — air —>{—

Settle

Backwash

(© — > vent @ — k> vent
BW Out Feed !&__&_) BW Out

4%NaOH Demin water
H
w1 w Ll
L L
S [
v 4

Regen waste Regen waste

BW In —)&]— % Demin Watel BW In —’&]——'%—) Demin Water
sﬁ _{i}_} Drain Demin Water '\Q % Drain

5% HC s
Air—)[i—, Air—)%—l

Chemical Injection Displacement Rinse

28 R A RE R - % b FE ot EEE d - BRHUER)
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HEZK#1(Drain# )X 29(2) Ao » BRI F & (vent) MIFE /KR (drain) - REEPRAAYZK
HERIRIRE I E 74910078y Ei S » B IBUEAE RUR < FUR(Alr Mixing) #1HEI29(b)
FiR - BAPAHE/KRE (drain) - BRRCZE FAECIRI(ALY - K2 F58E TR R 2R & -
HEZK#2(Drain#2) 41 29(c)Fr71s - BRREHR KR (drain) 48 HEK < #i7K(Fill water) 4]
20FTT > BAEATE KR (drain) - BAREHFEZKE(demin water) » DAY NA/K EAHEE
PRELEE S i s T s AR ) -

()]

BW In —)%——'%—) Demin
5% Hel —)li}— 7& Drai
Air —)&J
Drain#l
(C) e P Vent
Feed —)%__%_) BW:Out
Demin water
MB

SSE=—pPVent

Feed —3[b——T—> BW Out

Drain#?

4% NaOH

Fill water

29 B R A REE (a © PEK#L D @ SRR ¢ ki d: #7K0
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1% 7% 7t (Final Rinse)SIE30FT/R - DAAUKERHuiiE A edzi4 MR KE T2

<0.1 4 s femA 8] DI IR

Feed *

&30 R R AR

i

ol

B P | ]

e

fE A FHARAE -

I—&—)Vent
% BW Out

aNaWalala

4% NaOH

—Eﬂ—l

N

BW In ﬁ%———%—} Demin Water
o~ -
5% HCI —)‘&— (et ™ Drain

Air

Regen waste

Service Run

Regeneration

e

L

il Y o

Backwash
Settle

Chemical Injection
HCl Injection
NaOH Injection

Displacement Rinse
HCI displacement
NaOH displacement

Drain #1
Air Mixing
Drain #2
Fill Water

Final Rinse

240 hour  Run time or water quality,
3
200 m*h dP, whichever comes first
45.8 m¥%h 15 minute  Timer
10 minute  Timer
Timer
16.7m¥%h 20 minute
21.1m%h 20 minute
Timer
14.4m¥%h 46.7 minute
19.8 m¥h  46.7 minute
5 minute Level switch
330Nm%h 20 minute Timer
1 minute Timer
19.8 m¥h  22.4 minute Timer
100 m¥h 20 minute  Water quality

RIIRRIEK e BARER
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1 High Pressure Drop 1.

2 System Capacity 1.

Reduction

4.

Differential pressure
transmitter faulty
Accumulation of Suspended
Solids

Clogged distributor / strainers

Resin breakdown

Increase in raw water salinity

Inadequate resin volume
Resin fouling

Resin damage

2

Check and calibrate the instrument

Backwash the resin. Monitor raw
water characteristic and improve
upstream operation

Check the strainers. Clean or replace if
needed

Check for oxidant. Examine ACF
performance. Replace carbon if
needed

Conduct raw water analysis. Check
against design worksheet. Re-adjust
the operation parameters if applicable
Resin bed is not topped up to the
desired level

Investigate the possible fouling. Clean
the resin

Collect resin sample for analysis.
Replace resin if needed

Poor demin water
quality

4.

Inadequate regeneration

Resin over exhaustion

Same causes as system
capacity reduction

For MB only

Bad resin separation

Resins nNot thoroughly mixed

(a) Check regeneration equipment if
faulty.

(b) Good quality and right amount of
chemical used for regeneration
Conduct double regeneration to
recover the resin

See item 2

Adjust Backwash and Air-mixing

F8IBITHM h R R AR SRR T R A T R i e R B
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(o MH B R i

[131 R 29 Rybh L1 PR /K i B I AH B s (5 FH Y 28 S Je ZE RS B 2% -

1321 OB R BB L » PR RR K B K T4 L5347 28
Aol - WA R - ORPCALERAAED) - #MET 307 - B/ Loy

8~ BT TR o B34 SB35 Ry s 1 o M BB Lo

. Rosemount 2051 Series — Pressure Transmitter
. Ashcroft B-Series — Pressure Switch

Rosemount 2051 Series

ERIW: A Ey W= ipallEd

Ashcroft B-Series

B JIEt KRR TG R
HIGE FH#& LEEAIE st
. * RO Units Inlet
Rosemount 2051T | Pressure Transmitter

* Regeneration / Dilution

Water Pump Outlet

, . « Raw Water Type Y Filter
Rosemount 2051CD | Differential Pressure . .

+ Acid Cation Exchanger

Transmitter Outlet Resin Trap

+ Base Anion Exchanger

Outlet Resin Trap

« Mixed Bed Exchanger

Outlet Resin Trap

+ Degasifier Pipe Y Filter

33




* RO Unit
+ Active Carbon Filter
+ Acid Cation Exchanger

« RO Pre-Filter

* Degasifier
+ Soft Water Storage Tank
+ RO Water Tank

Rosemount 2051L Level Transmitter

* RO Reject Water Tank

+ Raw Water Transfer Pump
+ RO Booster Pump
* RO Unit

Ashcroft B-Series Pressure Switch

« Mixed Bed Air Blower

ROMOIERBOK R 5T KBRS IBRRE 2 ALl R

- Rosemount 5402 Series — Radar Level Transmitter
- Fine-tek — Side Mounting Float Switch
- Fine-tek — Magnetic Float Level Switch

[ 32. ALt SR G R
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IRALET B Air BRI

RI0MCI PRI KBURALET SR B 22 AL B 2R

- Rosemount 185 Series — Thermocouple
- Ashcroft Temperature Switch SS5500

[E33. 45 b B 5
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Multiple measuring
Storage container amplifiers

Reference solution
Cation exchanger

Calibration

pump

Sample pump

2/3-way solenoid valve on

distribution header

Storage container
for calibration Sample inlet filter

solution y "
Overflow container with level

Flow-through valve
Storage container for

alkalising agent 11 DIPA

[ 34. 4% _E RT3 i R

control unit

sample conditioning unit

pump and valve unit

photometer unit
reagent RL1, RL2 RL3

stock solution

[&35.4% Y T BT oot
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B IRAEE

()BT Fetel HE P22 TR

FE L 2 B R A HE AR TR P O T S iR et e R AR Y T - HURR
ForRe 528 FRP fegdetet A ik a] T - PR PR s ik et B 35208 - $2%2
T E A H P R A2 1 P e P AR i B oo Bl L A P B T RS B ik B P e 1A
B4 BT eilE e T HEMELE > RRBELECHRIEERESR  H
EHTIHAC 2 FRP 45

36. /¢ ElfEt St S E M et 5 F B FRP fStHSHE 5§ i RO BEKek it
IKeERIEIMFEAFIN A EERMERA © A TESEGERSEA -

(=)Grundfox ZE Mz

Grundfox R FEZ AT A E - HEEGT - EERB%E - - - MRORBEKRK
TR RIE KL IR (DG pump) B By sZ K i » 52 "I B ME IR Z 1Y
BERTEE 4 (e R HoAth AR % - HABREE &8 o SR A IR B - A0 —E
SR FDRINEE - B HRM O EREK R A O E -~ SRFmEE - 4
IR T R B R RE T ETZ -

(=)Soitec & EIFAEK 247

Soitec Ry RHYETHE > 7KE BRI O PRIE/KR S > HAFBER KIS B RN
B NE L FTLAERRIE K G - #20E N B OV RERDT IR E /KR - Rt R
AL S o PRI BRI /KR > H RO 0SB IS B RTIG LS R IMNE UV EREE -
DUZER: RO BERYE S - B AR 4 - HEfia0iE 37 Fios -
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3TERIME UV S E

(VI)ITC BE7K i B

JTC &K e PR s s [ At i B At it 52 AR A RS K > O TR RS R 1 R it
- FERHEARKEEA =M(E 38) » (DWAI Line B & — & Bk TR
(8% ~ $75%) - (QWAC Line B HEHE &H S/EM(CN)EEK > 3)WAU Line & &
PR IR S A 88 (CRYEEZK o 2 IRACR KA 8 T DR B 1% £ 4% 5% pH 2 1%
AT LAHER -

38. JTC BE/Kpa B e 2R B /K A e
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{h ~ BREEKRSG TR ST R

BT S R SE T U T AT FH Dow Aaf i L R 23 =1 P B2 &G FH P i Y 3 B 2R 8
kT HE - NI HIREGRE [ Dow A EasEN USRS A AT o KA
BT SRR (50 IXCalc1.9.2 fif&dsE » FLRAR R (1) AR /K E RN (85 ~ 5 »
B8 & BERIR - BERIRTE - - ) W 39 - QARG LIRS
TR ANGREE — FriRds —58kadE - 59058 — i — FRpsE —mpaiEs - - )
HUATAACE K S 'E - A0 40 - Q)28 & 2 A4 B R SR B IR B B RIH T &
(LZRIERCAH G - W 41 - (4)F & 41 ED SRR B R A Y M RE 2 BT 35 € (BT A
HE -~ P KRR TP MEE - - ) -

30. BT ARG SE T A K A T

[l 40. BB ERET RFEETH
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[ 41, BT A AR T SR A RS R S R A

RO %\\}E”r%h%“’_JEEI Dow A E]Frig kst HERE ROSA RT3 - HEsHaTT

BEHTE T E - T EEEEET R RO B E B ER IV AR &R iﬂu/@ﬁf
7J<§ (&l 42) > A AR E Y RO BHARYSE R ELAAHRH 2 B8 - BREE ~ B
BE -~ EER)R(E 43) > &R FEEBEE Report FEAERE(E 44) > B G HE T
BLRESBZE RN EREE LA -

- - -8 = — 4
BrosaconolPanel T T % 1 T T T R R S s i ]
el -

File Options Help

System Permeate Flow: 0,20 gpm System Feed Flow: 1,33 gpm Zystem Recovery: 15.00%
Water Type:  Well Water SDI < 3 X CGpen Water Profile Library
Feed Percentage: 1000 (%) FeedMumber: | v FeedSteams: || 2
Tons mgfd ppm CaCC3 meqd] T Specify Individual Solntes
Ammeninm (NH4+ + NH3) 0722 2,000 0.040 I
Potision (K 782 10.000 0.000 Tatal Dissolved Solids: 3611 mgd
Sodium () 0.46 1000 0,020 P
M I
n Mg 2674 11000 i Temperature: 250 °C
Calcium (Ca) 1} 0.000 0.000 _—
Stroutinm (51) 0876 1000 0020 ko iie: e
Barinm (Ba) Q 0.000 0.000 pH: 7.6
Carbenate (C03) 16.191 20.980 0.540
Bicarbonate (HCO3) 3557.202 2015.505 58310 Chirgs Palencs
Mitrate (NG3) 2.48 2,000 0.040 RS
QA1 m
Chloride (C1) 1418 2,000 0.040 Cations: 0,50
Flueride (F) 132 4,000 0.080 Add Caleinm
Sulfate (504 0 0.000 0.000 Aoy ]
Silica (5102) 20 2a. na -

Balance:  -38.31

System Temp: 250 "C Swstem pH: 780 Save Water Profile o Library Adjust All lons

Note: Any changes in raw feedwatar composition will affect scaling calenlations. Please review scaling calenlations.

Ed

‘ 1) Project Informahon‘ 2) Feedwater Data |3) Scaling Information |4) System Configuration | 5) Report. | ) Cost. Analysls‘

Tuesday, August 30, 2016 Run complete: 0 error(s). T !

& 42.ROSA #AG A I /K& At A
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; .
ROSA Control Panel
L e soREE B & .

ey V1
—

-
File Options Help
System Permeate Flow: 0,20 gpm System Feed Flow: 1,33 gpim System Recovery: 15.00%
Mo, Passes C_urrem Fass N AT e - @) Mo Degasification
® 2 @1 2 % Carbon Removal MNone
Adjusted pH: Mone CO2 Pressure (atm)
Confignration for Pass 1
) ) Celeatehlons 020 eom Recircenlation Loops
Stages in Pass: 2 = [ Blend Permeate gpm
B - Recovery: 1500 %
ow Factor: 0.85 Pass | Cone to Pags | Feed None
o T o g e = o Pass 2 Conc to Pass | Feed =
perating lemp: E 488 one to Fass | Fee None|
Permeate Flux: 0.38 gfd CEE] R

Confignration for Stage 2 in Pass |

Swstem Configuration

: 15D
Stage in Pass: Stage 2 - L
; Pump

Boost: Mone psig ity
Baost (D-pass):  |Cale - 200 % Concantrats
Back Fressure: None psig
Same back pressure for all stages

Pressure vessels in each stage: 1 Berts

Elements in each vessel: 1

Total elements in stage: 1
Products: | SW30HR-380 . Specs
Use the same element in the pass

‘ 1) Project Information | 2) Feedwater Data |3) Scaling Informanon| 4 System Configuration |5) Report | 6) Cost Analysisl
Tuesday, August 30, 2016 Run complete: 0 error(s). |

43 ROSA AR E "Ry 15

@ rosh coprolfang) e e

e

Project Information:

File Options Help
Swstem Permeate Flow: 020 gpm Swstem Feed Flow: 1,33 gpm Syetem Recovery: 15.00%
|Lotal Number of Elements 1 | 1
[Pass Average Flux 0.38 gfd
Stage Average Flux 050gfd | 026gfd
[Permeate Back Pressure 0.00 psig 0.00 psig
[Booster Pressure 0.00 psig 0.00 psig
|Chemical Dose -
[Energy Consumption 331 K¥Whkgal
Pass1
Flow DS
|Stream #| i Z
(gpm) | (psig) |(mgd)
1 133 000 |3611.33
3 133 3470 |4956.51
3 113 4463 |5732.07)
7 020 - 32023
71 |% Recovery]| 15.00

Design Warnings:

SW30HR-380, Limit: 13.00gpm)

CAUTION: The concentrate flow rate is less than the recommended minimum flow. Please change vour system design to increase concentrate flow rates. (Product:

Solubility Warnings:

-None-

‘ 1) Project Information | 23 Feedwater Data | 3 Scaling Information | 43 System Confignration ‘ 5) Report ‘5) Cost Analys1s|

| Tuesday, August 30, 2016

Run complete: 0 error(s)

44 ROSA BXBB ISR HELH 5 (ATRER TR
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e~ O R R

RIGETEARG A EIIE(Veoli A B EE » FOREHAE SRR
BHYSRY - 1efUBSNEETIISAVIRE - BE R RECR ~ SRR - Rk
RANIRR RS & B E 45 T 2RISR T H s@EHisa S SCRE Tl @ sk
st > R LA i A (S IR AE ~ BRAGEE A EHE - H B ISkAYTE
B - R B R PR IR B H BRI R IO SR S iR R BAH
B [FEHCAEEANZ T HHET » S HAE B BT R R i B R 2305 T
i H AT AR BT R > USRS NIISRN B St e B 018 1 #% -

SRR HT IR B R B /K i B 250 B LI JBS s e Bt ~ 2 R el R o
bR 7 e = PN T PGRE e B § 1R H 22 B e i TR BB E T
B  WLHHEEE T N FHET QQA RS 1B RN S A SR T %
AT INEAS S5 - Btk — B2 R RIS SRS & ST amibERR R A 5 2
SR TRERIMT SRR B 2R R - TS B Zerk N B R E RAHR
TRl > A IR A S i s 5 T LIS PR (E 2l a5 T i EEE A &
T AR BER R T E RE SRR VIR R IR L AHRE 2 B e - SRR EOK
DR R IER B SR AR (R R ~ B~ (LTRSS > BT RS S
AVRE A FTUORE > ERIEIORI NI S - Je REILHE(Veolia) 2 BN GREY
B -

ARSI NIISRATEES 77 - B Al B E — il - Fr U AR ZERYFE -
BRI B RN A AR TR - el ~ & R EEE RS AEY]
FAE] 7y 7 H/KE R & TR (IR CUKFR AR A LS 247 - HATIEA KR
1B SO 271 B S [ ek 25 KD S A > AR AR B+ (A - B R DAEE
A~ B ~ B A KBRS AR L SRR EESE > BJTES Rk
S AEE R S ] oSO SR - (A a0 TR S B 5 R BT
TEIPAE] > RS HIREELROG (5 1% - DR IR R AERA Y5 - SR EE
ERERHERIE ~ 5380 BTG ANEENE EEEESEENH -

42



¢ 1% &% 88 B 0 32 @ 17 HE (Veolia) 2 &) 22 #E THE HING KOON (project

manager) ~ HE Yue Mei ~ Willam SHIH (T ASZE) | SR E50T » tet M F1IERIGE

Fs e > i H PR (A U7 2N p B & A B St LIl R B AR 2 - S AN

St ERFLUEN LT

EREIH

C RGN E EIREMB RS AR R Zm B S - ERATEZE
EhTHER s R G g BRI E N B 23 S e iR (FdEE L g R
RARRED) > I H A E=R A B B A S T BB e a5 55 e 1T T ek
B AR - 233872 Ebi s Bl H SR e

* MROEREE /KR AR W RIS /KE - B — PR KSR ETTRE > 55— HiE
TR st 5 A A bRy B 7 A S /KT F PRI BT - IR MR R A /K (i 7H A = 5B DL
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