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5 5 /EBIBK e Al &k SR E g 2019 4 11 A 1 Hov#sasRis

] (R
9:00 AM -
9:30 AM

ASPIRE Council Dinner (By Invitation only)

9:05 AM -
12:50 PM
9:35 AM -
10:55 AM

26



F=F i
10:55 AM
-11:10
AM
11:15 AM
-12:55
PM

12:55 PM
-2:30 PM
2:30 PM -
3:00 PM

2:30 PM -
6:00 PM
3:05 PM -
4:05 PM
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B

4:05 PM -
4:20 PM
4:25PM -
5:25 PM
6:00 PM -
9:30 PM
7 6 55/ Ve BIFRoK o Al &t T 2019 4 11 A 2 H5e Rtz
R {714
9:00 AM -
9:30 AM

9:35 AM -
11:15 AM
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e

11:15 AM
-11:30
AM

11:35 AM
-12:05 PM

12:10 PM
-12:40
PM

12:40 PM
-1:10 PM
1:30 PM -
6:00 PM
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R BFEK e Kt g R E e o (£ R A gH#EE .0 (Hong Kong
Convention and Exhibition Centre - HKCEC)JEEf# ~ 1 f# 57 4 #2223 - HKCEC 2%
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LA IR 306,000 52 R
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2 ([HZ%TheEEE (TR {TEHRNET) 5,700 S /AR
2 {&Ez%EE (srhA 336 K 637 {EEEfr) 800 *F AR
52 (k= 6,000 SEH AR
HoAM TR AT 2% T RE 22 R 13,000 SE AR
7 FEEE AJASEAEE 1,340 A

HKCEC J&t Ryt it fe i AR B B SR GRG0 sE — e R
TV e L S R A i R T L > VUASE Ry U = (S423~S428) B By S S e B
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Coach Pick-up Point for

/\ Tram Tour and Technical Visits

IWA-ASPIRE 2019 Registration
and Information Desk

|~ Escalators to Theatres 1 & 2,
Convention Hall and

Harbour Road Convention Foyer
Entrance -

To Grand Hyatt Hong Kong To Wan Chai MTR Station /
Renaissance Harbour View Hotel (Venue of Gala Dinner)

8 TR LA i ]

Level1
Theatre 1 -
31 Oct: Opening Ceremony V102 Convention Foyer

31 Oct - 2 Nov: Speakers’ Preview Room zlh(');tt i-OZnNov:
Plenary Keynote Sessions and '
Keynote Parallel Sessions

2 Nov: Closing Ceremony

Escalator to
Level 4 Meeting Rooms

Theatre 2
31 Oct: Opening Ceremony
31 Oct - 2 Nov:

Plenary Keynote Sessions and
Keynote Parallel Sessions

2 Nav: Clacina Caramnny

O HAGHEE T L E

Escalator to |WA-ASPIRE 2019

Leveld Information Desk
Meeting Rooms

31



Level 4
Meeting Rooms $421- 8430

S423-5424 S425

30 Oct: 31 Oct -2 Nov:
- Pre-Conference Workshop 1 Keynote Parallel

31 Oct -2 Nov: Sessions

Keynote Parallel Sessions

S426-5427

30 Oct:

Pre-Conference Workshop 2
31 Oct-2 Nov:

Keynote Parallel Sessions

S428
30 Oct:
Pre-Conference Workshop 3

£ 4

Escalator from

31 Oct -2 Nov:
Keynote Parallel Sessions

other floors

Lifts and Escalator,
to other floors

s421/
31 Oct-2Nov:
Poster Viewing

10 F A S e B P L DU i ]

To Chancellor Room

Y

To Lev: «
s 1 (9&"
o

Theatre 1

Convention Foyer

®
s

Theatre 2

Coffee /Tea
Coffee /Tea

®

Mezzanine Floor

[D4]D3[D2[D1]

To Level 4

Coffee /Tea

ala
o S P P
% B1
3| B2
g caAcss| &) C10|

| a2 o I
g
=
2 .
o | B3-6 15 )
=3 14 w
S C16 .g
T
)
= a7l as [
2 | B7/B8 EHEIE o
&
m
2
3 3 |casics
27| ca8|c2s| c30/c3n

/ i R .

11 B s e B o O 2 e i s A L~ e f
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* 8 S

Booth
No

Company name

Mezzanine Floor

Booth

No

€14 Japan Pavrilion

15

Company name

* Bureau of Waterworks, Tokyo Metropolitan Government
* Bureau of Sewerage, Tokyo Metropolitan Government

« Federation of Japan Water Industries, Inc.

* Hitachi Zosen Corporation

« Japan Insti of Engineering and Technology
+ Japan Water Works Association

+ Nagaoka International Corporation

* Showa Rasenkan Seisakusho Co., Ltd.

= Swing Corporation

« Taisei Kiko Co,, Ltd

« TSS Tokyo Water Co. Itd.

+ Yokohama Waterworks Bureau

The Pearl River Hydraulic Research Institute

C16

China Water Resources Pearl River Planning Surveying&Designing Co,, Ltd

c17

Ming Hing Waterworks Engineering Co Ltd.

C18  China Geo-Engineering Corporation

C19  CLP Power Hong Kong Limited

C20  Chevalier Group

€21 KumShing

€22 Vemaltex Company Ltd

C23  AECOM Asia Company Limited

C25  Waste & Environmental Technologies Limited

C26

De Nora Permelec

C27

Electrolytic Technologies Services LLC

(€28-C29 Taisei Kiko Co., Ltd

C30

Siemens Limited

(o]

Technolog

D1 TheInternational Water Association (IWA)
D2 Chartered Institution of Water and Environmental Management {HK Branch)
D3 The Hong Kong Institution of Engineers
D4 Hong Kong Trade Development Council
Level1
Al ATAL Engineering Limited
A2 Build King Holdings Ltd.
A3 TheInternational Water Association Regional Committee of Hong Kong,
China (IWAHK)
A4 ChunWo Development Holdings Limited
A5 Sun Fook Kong Construction Group
B1  PaulY. Engineering Group Limited
B2  China Harbour Engineering Co. Ltd.
B3-B6 Beijing Pavilion
» Beljing Water Authority
» Beijing Er ises Water Group Ltd
+ Beijing Waterworks Group
* Beijing Drainage Group Co., Ltd
B7  Welcome Construction Co., Ltd
B8  Black & Veatch Hong Kong Limited
C1  The Chinese Taiwan Water Works Association
C2  HRWallingford
(3  Consulate General of Canada
C5  Endress+Hauser (HK) Ltd
C6  Consulate General of the Kingdom of The Netherlands
C8A  SUEZNWS
C8B  PRIMUS LINE
C9  REC-CELJV
C10  Xylem (Hong Kong) Ltd.
C11  Wo Hing Construction Company Limited
€12 China State Construction Engineering (Hong Kong) Limited
C13  Kuly Construction & Engineering Company Limited

3.1.4 G/KAEEAI T4

GKAFR A& 2
SR AR A T S F2 R (E LR C1)» 3

K e Ak e g MR B G S H AOK g M Sit

L [EITHHER T UE(2021 4F) S R K

A -n AR R e - G/KA TSI BRI B B B 1T

A./\EH )

RS HA I E AR 326B 2=

ToIREE S i B kx5 /K AR

GEEAOK G AR 2021 FE i EER IS AR E - 1THEE L

1T

FERfAnE 12~ 21 Fror e
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17 SKEU(BES )T 5 KA\ 5 & 2021 IWA-ASPIRE Conference &
Exhibition
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- BNV EKAE
Exhibition 4K NE B 2021 IWA-ASPIRE Conference &
ence & EXMINIUVIT =~ — -

StergoromartiGities

21,2021 | Kaohsiung

e

19 GKEC (FREE) T8 :
C(MEBTHEaKAE

Exhibition £ KN Ky 2021 IWA-ASPIRE Conference &
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20 @7&[3!1:(5)5’%5%%%?%@7& /NH] Ry 2021 IWA-ASPIRE Conference &
Exhibition

[ 21 /KA EE SRR L R 58 B AOKIGE S
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3.2 fiRfE

FARTTBHR EARES H dk(Mrs Carrie Lam) 7R R EEGEERRIR » ZAKEEk
AR INEEORFFEN RAEEMERE - BB AN OB » BHEK -
Pt 557K BE PR 2 A R PRER © R A DA » T A AR S 4 g fe i e Pk B » T
TSR B 5K R BRI » MR TS KBRS AR K - BN SAE
SRR " RE/KER BN o SREES] B AROKTR RIS R 28k - dGH e
DARE S SR 5888 LR SR AV B 0 - FECR B BREST A TR E /KR R 753K « B IE[H]
B > O 58 TAVRE S T & ST B8 R EACT BB » 03 LA SRR
IEHE L EKE -

[ F5 /K175 £ % Diane D’ Arras 202G IR - IWA 2 —(EEIPRAHE - T8
ETHR LA KBEEAR (e LIEMEZEMAR) WA B FHE
SEREHAN AL BRSO - ol EH B — (R AR S A PEEAY KR - 558
FIHFR EyA 30%6HY A\ 5 26K AR - B2 m e 8273 (/KR Al Rt
NEme EAETK > BV —([EIEE BkrypkE - R E4yE 70%6/YEDK
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IWA fERBNVERIEE S SERFTAELENE - A =RAVE= L - HEEHE
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KRB ERMER - HEKNEEE—ERFAIBIT - 280 T KT AV ES
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), 8" IWA-ASPIRE

54 Conference and Exhibition

— by Y

Smart Solutions fo ‘
Water Resilienc

B e

25 B MG B AT TR B H BRG]

g IWA-ASPIRE

conference and Exhibition

Smart Solutions for

Water Resilience
31 OCTOBER -2 NOVEMBER 2019

[Eos

IWA-ASPIRE
Hong Kong 2019

HONG KONG :
W <, %8 CIWEM= » i
@AS,P!&E B W DL S R e

Dament Sowries

OATAL foiding 2ociss BERES

; _

26 IS EIFE /K 17 F FE Diane D’ Arras 218G
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Conference and Exhihition
"%4 Smart Solutions for
W asP:  Water Resilience
31 OCTOBER - 2 NOVEMBER 2019
HONG KONG

WA fyoore B vz




3.3 HiEHER
3.3.1 BEEAEEH

A e B IR L R Ry (1) R 52 Climate Change ~ (2)%k ERHY
Green Technology -~ (3)EE/KE T {iiT Wastewater Treatment Technologies ~ (4)E&7K
SR ER )3 Wastewater Policy and Governance ~ (5) | —{t/KEdgEJE Water and
Energy Nexus- (6)/KEr S5 EiL; 53 Water Policy and Governance ~ (7)7K &5 & #E Water
Resources Management ~ (8){L /K& Water Supply Management ~ (9)7K iy v] #4514
Water Sustainability 57 (10)7K ~ f4: B fdF Water, Sanitation and Health % 10 {[& 3
iH o FHREA I ZeHR 6 S5 & FREEE - 36 557045 TR 142 R LIS R
X~ 211 iR~ 1 SRRt ~ 1 BrKE B amiE K 3 Batawm LIE
BETELT -

— KRR

(—) EIRREL R EE - 3% 40 Ay o B9k i /K 3R 5 8K A4 BR (REVIEW AND
PROSPECT: CHINESE URBAN WATER ENVIRONMENT AND WATER
ECOLOGY OVER THE LAST 40 YEARS)

(5) PREEFMIARARAYZK-H 03 207 5 £ (SECURING OUR WATER FUTURE —
HOW SINGAPORE DOES IT)

(=) faHr « 480 21 57 98 Se Y 7K 8B B8 T (PERTH: TRANSITIONING TO A
WORLD- LEADING WATER SENSITIVE CITY)

(1Y) 7K IR B U Y S8 kLS e BE 2L (AEROBIC GRANULAR SLUDGE
PROCESSES FOR WATER AND RESOURCE RECOVERY)

(1) BEW IR sEME 7 Z(SMART SOLUTIONS FOR SMART CITIES)

(7)) 3k o 73k 7K L e e R A0 e - B AR R~ R AL 05 BRI B E ALY Al e
(INNOVATIONS IN URBAN FLOOD RISK MANAGEMENT - FUSION OF
REAL-TIME SENSING, MODEL SIMULATION, AND DATA ASSIMILATION)

T i R
1.1 : B{ir/K#5(Digital Water Utilities)
1.2 @ KERES R =B °E i 1(Water Infrastructure Planning and Implementation 1)

1.3 BE/KEJF e Ay & =EE s (Paradigm Shifting in Wastewater Resources Recovery)
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14

FRE /K (Intelligent Water Supply)

1.5: /KAGE J7 R a] 545 /K & B (Water Resilience and Sustainable Water Management)

6 : H[FEI T HEK 245 | (Sustainable Urban Drainage System 1)

1+ 1A o 2 g /K e T 45 iy feE 5 7K 32 5% Bk Bk (Tackling: Water Environment

Challenges with Novel Wastewater Treatment Technologies)

2.2 1 JKE GRS P DL 3 E 4R (2 8% [ (Water Management for Climate Change Adaptation)

2.3

24

2.5

26

3.1:

3.2:

S /KR 2 R R (Water Loss & Leak Detection)

TR FE S it & 2 B B (Water Infrastructure Asset Management)
SAfEES (LBl [ (Climate Change and Adaptation)

AU K g 5 2= (Novel Water Solutions)

BEE/KEEH 1(Smart Water Quality Management 1)

TKE R R B2 2 A IE 2% 1Y [ FH (Water Protection and the Use of Reverse

and Forward Osmosis)

33:

Sk A b TR P (Advanced Oxidation Process)

3.4 : K ELEEE i HH EIELE i 11 (Water Infrastructure Planning and Implementation 11)

5 1 /KIRIE S B PR R Gy (58 F (Water Environment Management and the Use of
Membrane Technology)

3.6

41:

42

43

44

45

46 :

5.1:

5.2

ZREHE/KE H#H (Smart Drainage Management)

7K & BE 4 filtr (Water Treatment Technologies)

n R 4E I T HEZK 2245 11 (Sustainable Urban Drainage System |1)

FIRE /K BE R fiEE 1 77 ZE (Smart Water Energy Solution)

EE/K th iy 5 24 kR (Pollutant Removal from Wastewater)

57K R B g A % AE = (Effective Operation of Wastewater Treatment Plants)
AL EEAEJE (Climate Change and Energy)

FRE/KEEH 11 (Smart Water Quality Management 11)

JE& 7K i B A R B e T A2 77 Z£ (Modelling & Reinventing Engineering

Solution for Wastewater Treatment)



5.3 : =4k EE/KEEHE | (Advanced Wastewater Treatment I)

5.4 : o bR E & & bEEAE F(Partial Nitrification-Anammox Process)

5.5 1 fEFL g B 7K %8 {E(Membrane Technology and Seawater Desalination)

5.6 1 TEZERE/K 5242 (Industrial and Agricultural Wastewater Pollution Control)
6.1 : /K& (Urban Water Management)

6.2 @ it /K S E B FE S i (Flood Disaster and Adaptation Measures in Urban
Cities)

6.3 : =4k EE/KEEFE 11 (Advanced Wastewater Treatment 1)

6.4 ¢ 7K T opEL A AR 4912 R VT £ B8 A 19 77325 (Biodiversity and Ecosystem-
based Approach in Water Management)

6.5 1 /KEEHHE )\ 4= (Water Treatment and Public Health)
6.6 : FilE M K g 772 (Forward Thinking Water Solutions)
= R TR E

(—) ZKFOEE/K R BE Ay 13 F 555 i (Innovative Disinfection Technologies in Water
and Wastewater Treatment)

(Z) BB R Y 7K 224 F14E R R (Water Security and Management Issues in
the Guangdong-Hong Kong-Macao Greater Bay Area)

(=) AATAE TELR BA T — R f-5m -2 (how to write a good paper for top journal)
URNEEC &

(—) /K& (Water Supply Management)

() FR7KEH (Stormwater Management)

(=) FE/KE T (Wastewater management)

(TU) %Ak ~ BiRE - TTEr4E 8 B 12 [ /K& 7 (Greening, Energy saving, Sustainability
& Total Water Management)
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332 1 SKIAKISRTTRE RIS R

TR © S KA T aea T4k B 5 R S i (Revitalization of Tsui Ping River
—Breathing New Life into Flood Prevention Facilities)

Y | Jiaded: AECOM T EREI4aE: - 41 29 Fr

afre/Jo4a(Stone Shen)E AECOM ArpaEli A SR B /5 SR RIEEL - (£ H
iR 20 ZERTAEER - SERE 200 B ESE N LA RATREIEF ER © s
MElETENE RS CTHEERSRERET  iiAREs] - ARRHE A T
TRl LR SHEERE S H - SR ALATRT A T 25 > &G T RN R %
[ SR A0 -

ARICHER > o sy SR RS EN RSV IRE > B BRI RIS
SRR o UHE BT EGE T EKF KAV BN TAESGT 70k - SROELBER I B 73R
BN TAEZGRL Ry —BG > R ERSAMEE( L > AT KRR - Sk OFLRE
et ER BRSO LERE TR R > [FRF R it Kt
(AR ERRS - DU BB R S MR A H S AR PR s AT - AE B B 4k AR R
RESHYBHSR AR T 26 » B AIFRFEE RKETRHIEE A ~ (I AT > EFERTZK
BRFE ~ KR ~ R (bAE ~ WM SR R B V) S R M R e AR B
el o 3 HLRF E AKIEER AR SR ERBEA St N /K S R AllAE L R Y
S SRIELL R AR BE VIR AE IR - M sr S AECOM H/KAEERAYL T
s T T ARC A B ZE B > 40 © 2012 {2 BLAE R B4 BUE LG AR &1 - =110 T
FELEIE RIS ~ NP Ea N SR SR 26 -

)

=

1A (0

=

29AECOM BRI AR sl ik Rt
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3.3.3 X/ 2 : YREER- R IEME AR £y

FREATE © BRELEEREA (Tsui Ping River )- B[/ kasit£ A#r A a5 (Revitalization
of Tsui Ping River —Breathing New Life into Flood Prevention Facilities)

e PR TR EA TR A El Bl R R Ry - EE i i = - ANlE 30 Fm

A HAR ANTEE R E — B2 LR — Ak A% LR 5
& fedt 7 (IREDURE SRR E]) 8BS - B SEE(King Yip Street) 2RI
R —{iR&k T X e IR Z2 B A AR AR AR REAI S S5 b AR B T (e
SUBRAETIFN » REEI T T A TIE R AR T N B Ay - e s it
BRI > (A B R SR TURE I Ry e ST A 3R ze ] > — (s [ ARy ot
R - RRITEEEEE - B2 T R EHKE R | -

SRR IR TR AL IR - KA b g iy (L I B AR
BRI PR G F B A R ESTEIE N2 —(EE e /KR - 2% KRR &
BTN - DR BRI R AR K AL & T K B % 2 R /K R i 2
SR BT B & 7K R sl 7 AR AT AU - DR R EKThe » e B & 7K Y # A8
DUSTE A A SRS BRI

R KNI KRG R 2 HERFH—E 77 3% RS AR KRBV ZE T ARY K
LR RS AT ERAEE4H - TERZ AR T 0 B —(ERARDHIESE » MR LR
ARFF AT BU& UM & AR K DL 5 BY e B0 248 58 71 5% bR 4 3 TH & (Short-range
Warnings of Intense Rainstorm of Localized Systems )SWIRLS Z##5%24 » DUERH]]
R RTHERESE - 2400 LHENTEEE AN AFIRRER KRR AR
K EHDE B IReEIRELAY AR - DAOREI ARG BB -

BRI A 8 Ry i E /KPR RS S R B R 1T H AR ik
Fo—{RERITRRAT > RHESERI IRTHIRNE ~ Pl SEEs » T3 feena e PRI (E 5

% e
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3.34 FHE3: mEKHReE

FREZTE © AE/KHEHE (Smart Water Quality Management)
A ¢ OB I A (Dr. Xiao-jun Fan)RTH AOK A EES - 4iE 31 s

JuA: 1999 FEAIA T &R LR E TRV TE AOK A E] > T 16 4 rh SR
FIRFHIT IR BUR %5 R 20 SEAVRFETALEZL4Y - BOTEEE - AT RIRR S
HERFTEAOKAE] > sZ SRR By BRATT SRS IR BE -

BER TR EKAVELRE » KB S FEER A B B LR R B s iy -
Hoor s o e S BT Y B AOK A B B S s A4S B T ERAE S 1EiA Sy
M RIEEE 7K E R EEE  H 2K A E o] DA K R B Ry T A 4 B 4as e st »
AL 2 IR = RE AR - P2ERAE Bl (Business Intelligence ) 1Y 2K
HEREENLGM GIS 2L #/KEEEE S  Ba—FE > AR ES
mEPER R SHEBAERY K E RTRE -

BPTEAOKAER 2014 5[4 AQUADVANCED® f/REH GIS Bl
B 5t 2016 FEREE(E RTINS a N ek —E
S RAPIEKE RN ~ IATAITEE 24 - AQUADVANCEDS RE#7E 1%
S/ N BB R RS - A R 2 I B R P S B AR R = (R -
M AE RN B S K& IS0 & ~ BT ~ S /KK AL S B K ERIsA B B -
EEMEELRAER  FegNHEaErUKES R ERE - EREHEA
PEACAVTRE - WHeft B N SfeiEd - R EiE 2Rl -

- Smart Water

0
Content ==
* Introduction of Macao Water 2
- Evolution of smart water of Macao Watet ™

+ Smart Water Quality Management

« Conclusion

31Ul E I LEEREFIE AOK A EKE HE
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335 E& 4 BENEERERARKHE

FREZTE © BEAVERER B R AR AY 22 (Learning from the Past and Thinking of the
Future)

Y R KR E TR g (CIWEM) 1 sk s 1 (David WICKENS )
piras

David WICKENS $E 23 (1S RE AL A & MEE B K Pl R BN
fE BRI > B RN Rk = 8 - FE R ANER - AFTEs
DNHPORKEE O - GERZ—BIEL A S BOKE REH K 18 )E 268 Aok
a7 2 MRS 5 BRI AR 0% 3 s (Gloucester) R s (Worcester) S i i 4 25 A1 BFH 7K
{ERE DT RIS » 4R IR  DISCE A /K E frat 5 U A K
T3 -
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3.3.6 £& 5 EHISMEKAKTKEEH : IS TEEH
st R Ry Bl

TS AERGME KR KEEH © DU TEZBREE AR 6 (Managing

water quality in interm ittent supply systems: the case of Mukono Town, Uganda)
g S HL(Tottori) REES AT . (Takuya Sakomoto) 437

Takuya Sakomoto Fit R I 7K 247 o i it 2o At i S i A s o5 4
JCHESF R RIS R K E SR A B RS 205 2509 7K B RERS A Hh (@
FEEE o S (8 ek kKB R E S L E S K 28 Bl
(Kampala) THE T @ IR EAEE B B AT MY 2025 FiFiE Ridigg itk - 518
WFEEE TRERJTZE - 45 &0 EPANET 2.0 BEE/KEBIREHY/KE R (HI13%
AEFEENAR) MRS Z (FInsass ) Kk 512 (Uganda)dy
KE - ZHIWt5eEiafr sRICEAY Mukono §# - 2018 4= A 15 664,300 A - 15
FFRAL/K 20-24 /NEF - F2EH Ggaba Il 5K AL FEHI/K » /K& £ 70,252CMD » 4
FEAE Fookt it ~ 2P ~ D0 ~ *HJE ~ VM3 S pH sHEREHE > [FOKELE 42 H 50
(Victoria) » /K €48 H1 Muyenga ~ Seeta F{1 Mukono %5 %= B2 /K AL FEE] Mukono
$H o AFC/KEREER 800mm F 50mm - iHFEHhEA 19 (EHEL - EfEFKE - B
Bt ~ 55 ~ L0 ~ DIERIERTR 2O AT /KREDH - fals e &M 12 {#/K 28
PR BK A o e > B & KR ~ 7Kl ~ pH ~ &S - fHFREE - Sordiess
RE - WL - KRR - KRR - COD FIgR&E - (£ EPANET EtaT(h
TKER 35 EAPT A HBEEY By 24 /NI AR E N - 5% TEI T SE B4 PR T Ggaba
I 57K EERIEHL Mukono $ERYZKE » WfEH TR ITZE - FIH EEEIEM
EPANET Y » FRHERC/ KR mrHEse B R - DA a it er &2/ 0 By
0.2 2 0.5mg/L > {EMPTI KRR TS » BEA - $2H nTRERVR/KEL - daRiERs
HRIEEE T DU 53R AR EHE 240 25 512 Mukono SR
HIHKZE 4 -
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3.3.7 ErH 6 : F/KEIKAVIRIFTAS /KRB Y AT R 3 -
WS HBEHERE

TR - FUKEIWCEYIRIFTRL S /K R R il FE g 2 e « (e B R B 4%
J&& (Sustainable Development for Water Reuse Bio-toilets & Decentralized Sewage
Treatment Plant: From Conceptual Evolvement to Reality Advancement)

e ¢ BRE MY (Dunwell Technology) /N &) H 1% & %5 /E B (Daniel M. Cheng)
yiras

Daniel M. Cheng &35 3 K B AEPIRTATAT o3 B0 5 /K pa BRI T 47 48
SEIEE o BRSSO SUORE R ARV PRI & > BAR TR R ECEIL T
€7 1,700 )5 Kz HiadEs - & 3 A H » 4975 300 {#)5 K Kb NI E R -
HIEMER(ETE ~ BRI T3S R 280 & CMD #Y)57K - (e EERAYAE
HFE - WIFEIEREZFAE 2017 £ 3 HEAMBEK R am< » LUBEAR s =4 H
CUKBURS T - FEAERMUKEREREAM: - B T iRER SRR E - AEE
B~ gl AR ER RS & > Die s T = pelt - /AL E
fep e g (MBR) FIZEYIRIAT (BT) JTmEAVEER TR Al (L=
RSN ) AR [a R /KAy R SEZE R - [EIE - IS LEaR Rk 1SR ~ A
HIANS - BUTE & ReEsM nlf YRR S 1 il B e PR A B S f o (1
TEAVFEZ T HENE AR ENE RS S diE 2 A A] g i T B K ia L
T o e PR ERZ I EAC AR EBE R 2 R (e A e A4 bR & BT »
{5 10T g Rt H E AT B AR R ES (RHY 160 2 (M e TR E R - 5
At ik - 75 E AR PR S/ K R EER BRI AT R K o > & 2 2 e i 4% i
KRR S I - fEEMRIENL o ER BRI ERER A T/KEH
B e BUN B B RIAS 5o A R THYE BE AR B - —fEo A AR R T2 %
FRFZRERE SN BT HAS » 0 IS RSN BR 4t - i A RN 4Eng il AT 509
Slfr (SR 2 R 8096 » [ HIT AT IS il 2 e 22 T SRR ACH S e i
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3.3.8 & 7: ERMUKAGTELE/KNHERHIRERERTS

T EEHEK ARG HAEKFIHEZ SRR 408y E fg (Use of
Colourants in Reclaimed Water to Eliminate Risks of Misconnection and
Contamination in Dual Water Supply Systems)

B L BRI ARTIE AR (E )BT

sl B RO SRR KR R R AR AR 2 — » [T AT FF SRR T B K S 80l
A BREEGE — e - EARBUFSEAN 7 2 EVKEFER (TWM) BREE - %8s
FHENEEASANFITFKEAE R - KETFEMOE TWM B o G R RE (K
BET S — - HAKERHE AR5 /KEE R ERKAVEEE - Al A EIREA K
A ABEK > BIATRTRTHK - SraEm AR o KM A4 ] I RE A ZKEZ
IR K - PR e dla B EE (UK Sy S RIS - DURERE AT
B /KA W © BXFH 7K AR /KR 2 B I SRR Y - FEAE/KRIER 7K B SR EIRYRE
SCHEFER S EREAVIILR R Z — TS R R IR R AR K 240
FIME s - VR A P E et e B — T8 TARHE N - Al e A /KRR /K Z R
Bl BB S KA R DA SOE R P AR K R < R RN AR K R oK
P FR (TR AR ~ (ERICANT AT SRR 2 > DU AT /K St H ] 23 3
B o JyiAEmET Y IR - FTERRY R Eim e — M EDK > B (1) FHRE
R I ERIEIRE ~ (2) W AINEREEES - (3) B PAERE EalH2 - (4)
&R ~ (5) RRATIBERS - EFEWRRE T > BHERNRENE - 4
OIERE ~ AR A YIRS K e AR TP R R BRCR G > S E R 2B TR
o SEREFHIIHAE (MB) i F{EZL s Bt R s AK
e MB - AEEEARAEAL (Indigo ) FIsRsHEI&:ZR (SCC) WEATRE - NILE
ROVHFEE - 5551 > PB-V (EAEVIEO K AR TP A A SR - i AB-9 72 (3t
ErAEMTERGT) (55 132H &) (RawAR T EEORE) ToIHATemBEyr
TREG  EEEEREMH T E R AR (PI0ESE > SERMEUEH)
Y& O > R T R AE - & TR O SRIE RN A E - i IS EEH
AK P ECRIETEBE% - WP AEIE AB-O (YT - H&hHh B AB-9 BLE A ATAERY
CEMEEAERAY  RBEHEER RIFIREN: « SBFIERA « 2L
R i - REIDUK - BB LM E N IR e 5 R 2 e (R -
It - AB-9 HINFEAVKECHE] - BIFE L2 - A g5 EAFEAEREEFE - LU
PRAE A A E (/K St TP B RN 5 A R
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3.3.9 & 8 : HEM/KIRE - Mt E

TRELRE s /KERTS » 98 M € (Resilient Water Services, Resilient Communities)
R OBEAAFEE AECOM 2 5] Will SYMONS 4t4: > #lE 32 Fion

Will SYMONS 27K ASHZ 4 ~ tRIERIE A6 T EMERIIER - &R
S LA T LR AT IR - FrTE/K YRR (5 R B - RACE VIR
BT AnER R R BRE T B DU 2 R AR 6 BT ek R T e A
FEtk - SfEEEER - BV AKE MR LT R EEFSIMH EANEUVR
FAFA 5 FEE 3 DT TR S E LAY _E T - 1 G R B EUK &R AV AR T 0k
B miEE ~ B R bR B A T E E R o SRR E S R fR RO
o o SRR M EME RS e B > AR IR — LAy Tk > DU
R Ll g ZIUKRE - [FRfE AT KY - AN ZAL 5T
S OOR K AR R L AR T AR AR - R B R FE R & R 2R VBN -

32Will SYMONS F5# " 5B M /KARTS - s8MEHE
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3.3.10 £ 9 : EHESEMEIRERR

T REATE A5 4900 == A6 B B (improvement and energy saving and carbon
reduction)

e EILEAOKESE R A TAZAT(Yojon Tien) - 4fE 33 AR

A AERI &8 — A\ OfEaIiE > SI2oK - FEREIFEEE -
(BT AT A AR R R BREZ IR R AR = el e S i SRl Mt » 7 S8R VK& -
WUAEZK - & N E BV KB AV TR ZT A TERE - HACKLUBUKE AR K
HKERFIRAVERET > 5 BACKE R SERNRMIEL - S AT EHRIOK
B 2R NRW CRETEVKE) - IRIZEIFR /KRS (IWA) BYBTFERT - Ji/b NRW
Ay ESHRAVUE - BIVEGUR” ~ “KBREE” ~ Kl e g » &
B GUR R E R ~ R RAREVSEE T4 © R TR NRW > Sd0iTEZR
IKEIEPRTE 2006 FEFaAHE T A H 20 SRRV B KA BRI E HE T & - H
e E e EE 2025 FER/KAREEFARAY 26.999%[F(KF] 10% - HEFEIE
LA > SRV EIESOEGE R EMENHH HAR - KR EE TE 1.07% > I H
£ 2017 FEEFEF] 14.1896 (145 - sz pn Bt B B4 1% (f/K & i 230 & CMD
BV 2 182 & CMD » & H H/KERC) 48 S > B oK 7K EEANE S « B AR /KEE
FhEtg > NI AT AR DN BR s A i DAERF P /KB > Rl VBTN - ERdE iy
SR AE R E S R ER I ZE B LU b S il R 0 R E s
ZZRENNBEVEGE 2018 4= 9 F %5 2018 4F 10 H - 81 2017 47 10 HAALL - BiEEEL
HraiE 170,000 JT - NELAME R DARTEE SHKETR > T H A DAETEEENR - B
iREHRI -

work improvement and

1g and carbon reduction

TAIPEI WATER DEPARTMENT

i

A-ASPIRE

e and Exhibition

33 AP ERE T EHESEE TR
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3.3.11 EH 10 : fERAARBER IR H/KEA Z fi/KigHEE
-4lw

TR © (5 R EAR oA R KA 20 /KA PR (& (B (Indirect Water Supply
Mode-Pump Scheduling Optimization Using Big Data Analytics)

Mg - a/KAES EEEEMNEERE - 4E 34 s

FREN IR B AK A 5] SCADA 2SR 8% S IERR Il THYEES - 18
LR BIR IR S N FI R (F BRI IERIER  INLA SR B Rl 2 HUA &R AR
{EHh KBRS - (ETlKRED B 18 N\ TEE/KAKAL T EPR{EARZERFEIE K -
PR 7KL HY_EFRAT T IREE. - AR T AARE » EEAGHEREE
SRS BT DU E P TRl - 28 SR RS AN R SRR ~ 2260 ~ &
B2 R BN AR DU K R 2SR s P2 R PR B PR A R B 1R AT
a o Ay T TRERBIIREAS - BRSEER (R IR AT AE T EOQE T B (R R (B RF %) B
FHAh7K IR KSR ABCACH > AR FRRITE AR se B 2K R T » AR
KK & LUR DAl K AR - RSN > A RIS A —E R HZKRR R
NERTE SCADA WHEERIHY AR - HENEFUAG S ITHNFTRKE - ARG %
FrLAdERTRE KT A B - IRtie 17— [ By /K E TR - K55
— BNl A AR - R IAR TS & > DARIRF ST R e R /K e
& o i EE R E Y K E BRI F RPN K EAVE A - M6 — S LEE
AR A SR KA AR & - DARNISHZE R K B EEE - DU S a0 K5
FERESOKIER RG] > ZEKE AL 2R ERE A 1.16 NGEE  EERER

GEE A E 2017 FE B E H TFH =R UEE TR (1 2018 42 1 H
1 HZ 31 H#Y SCADA BB EITEERAIEHS > &ERRI - BUELEAHZ 96 (I
STRENHIZKEPERZAELL - (8B LTI K HERE 48 v R R A 6.5196 - A1
REERCKZ 2 EEEE BRI - RSk E Ry 4.64 /NEr - LL 96 {EH
fEEt B — RIVENIRA - KIEETE 21.40% - FEEEE|RFEEI &R -
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PART THREE

Intervals Scheduli
Traditional Electricity

ng Results Comparison on January 30%, 2018
Cost 8,272NTD, Proposed NTD, Save rate

34 MGEB TR [ ARBdR R K R EE
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3.3.12 £/ 11 : PIB i BkEk- S N/K R R R 4R &
fERTTE

FRAATE © PIB S5k PR B - 4 i A0 K [ A Y °] 37 48 &5 & i 8 5 Z£ (PIB Urban
Challenges - Integrated Sustainable Solutions for urban city and water problem)

YEEEE © _FJF DUTCH SINO BUSINESS PROMOTIONS /A Sl é#fff & S EE - 4l
35 AR

sie At RITEEIE 20 DR > Rl REE ik Ryt - A Ak
w8 B RIS R BHECR A - 280 > £ TSR bR EHIAR R EAA
SRR EITER] BRI AR S A S R B O R PR - A= T > 1
VIR R GG A R T R RS E AT LA R - SRS IR T 2
(LAUT &R PIB) A Hy —(E 5L - FERBEBURAYSF T - AR
ONEIRERR > DA i BRI AT SR - 1R R RIS AR R - 1L
HEARE] ~ B9 ~ 281 555 ST E LB — E R AR - EmEE TR
T ORI T RS AT 1 - B REPER (EH K ~ HEPRISIE HY Bin ~ BEJRAT/KAYHE
FELL R e S Spdpk i Y B T » THIEAYI (B R a% e - THETE] 2030 £ - o
AT BRI ZES] 6596  {H2E A R A BRI - T RS2 F A REE
AR AR o [l - BRI KAIRZ AR B R SRR IEAE B e e s Y A=
st FE L TEAVERESECNEE - RE CHrKEHRs) PRI
IKIGHASR Sy B EE © AEIET 39.9% KB EI T - (ERRER 4.9%H /KA H
TEER KR Ml R SR LR VS A & f ) TR RIRE « 40 fal e B K
RNV OEER Z Ry > DU KE AR 7K 28 4 - 595 - B AR HY
S EEL AR TR A A — 2y = 4 gL R RE AR - RIEA 2
HAER AT AR @ MRS B 575 15 745w - PIB Urban Challenges RE##t
B ean ~ AKONIRE AR RH P A T2 LR S HY AT Fp AR T 2K - PIB Fefiic2 Bl o AV
mKEH > Hpr —BiERITARANERE - R EE GBI TRET » Rt
B D5t s KESENEN - gelfEf DU FERGT W2V R EE 100 (ST A
W - MAERRREERES » I LU LK E NI s E 1 AR 2B el DU es
OREE © By 1 EEIL A Y /KRIRE IR R e R ERETR A FHRCR - R B ELARER IR
SR =Ry ATES (E/KEENRERATE ) R0iiT - B2 AR/ 7e 2 2ABEUX
s > MEEH T /KH P EEEAIEIUCENEE - 5% Z 40 i LAFIH] B A RE S SR
TTAEIRTINEY MR AR H A LA &R - A - ATES R LUAEHIREE
e AT > AR Sy 2E P75 e (bio-washing machine) - [ T ffRE.Z 5N » ki &
AT DS E HH 8055 © PIB RSV AEREAERGTS AT — &I EEMETH -
H ~ Bea IR A ~ T B AR BB S S R R SCRF 2t © Btk > BRI BRI T B2
JEERITRRERE S Mo S22 LY 2 282 o ST DR B AR PR BOR S8 ] RE e — (85 T 2R A S
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ship for research
onsultancy and advisory
bnal Training
pg for partners to host “Sea Tree”

B pi
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3.3.13 EE 12 DUKREIRHIREH : BoMibEaE i EKE
EHERHZE I ZEERE

FRATE © DUKREIFHISEHA - BON IR G i & /K E B AT 2 L= # R
(Negotiating water as a resource: the benefit- sharing dynamics of managing
hydropower in a triborder region in the European Arctic)

EEE - UM LA Aileen Aseron Espirituis 4ot & » 21E36F TR~

Aileen Aseron Espiritu =510 = (& 22 2 R/ KEREHE T EIHEE-
M4t e (Pasvik)ya] (FE25-FEHE & Paatsjoki Ju ) 123 R JLEBAY CF 4 B (Inari)is
o RS = (EE 2S5~ RERRTAISE o B 1950 SR EALISK - BEE UM A
e R 20 > B E—RYIK I E AR DR/ ML EAHE - &
BERE—EFFET] 1990 SR TR REERTFIBON 2 IR o 58 /525 2014
FEREERTA O e BEOREE » (EAE bl = (B 22 Hh a{r] {525 te /K B A DA AR 8 A T o
EERTRE R LEHENE T RS RE RS F R EE AV
RIfSEiEEE £y AT - (EB SRy PEH A - @B L FEUE S e i 2 M{F e
BN ESRE G HETE A T T RHER /KBRS - Al A T 4l
HIZER o A3 Hr R SESTRR ~ SRARAIEEAG B DL S AT 25 ~ (AR T AIH R~ eI FERE &
h > WAELT B ARG > G (F 2015 % 2017 FE = (EERAKEE IR T
TE NBHETTEREI Z 1% » Xt 2019 SEAEITIREEERET « &S S = AL oo
o] DS RS SR  UE R B SN /K &R R L ERE T =B Bl R0TE
FEME © WH9Tal R FFESTERIEIR T FFE R B L ER IS BEES  ER AR
& FRAP B AL FIVEHE R - I 8 ndF S EE RN H R BUFEIR—
TERZ R T RIS 1L - DA R PRI B s M B P R (5 < 2550 TAERFFR AL A 25T
JEEF ~ fREE S L AR A L SR B I A i — IR IE 1Y & R SR -
DU HE Ay T FraE 38 e » DARAE =85 F N IERAVA a5 < RE I
SAE Ry —TE S PTIEZRE R BT i S (H B B Ea i KA )7 & 5 2 fETRE
TRIVE S 12 SR A D S A BRI 4 v m] B e WO J bRt [ 5 455 9 £ 2
LK TEIR © DRIV E SRS I B /KE R E BRI aV =R/ - thoh
HHE— SN T EONS MBI 5 R I 8 SRR 1 - R
TIEER T — s EEEE > BB S RBRIRE R e IR
RS R R A A 25 07 5 » BT R E MBI AR BRI e —
(& EE T B AT -
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) Uit The Arctic University of Norway

The | Institute
UIT Norges Arktiske Universitet / UIT The Arctic University of Norway
| amal: alleen.aespiftu(al)  oraaespiritu(at) o

36Aileen Aseron Espiritu -5 " DIZKREIRAVEEH] © BONIER S RIS /KEE
B IL R
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3.3.14 EREH 13 : FBIRAEL/KEHI IR E « PREkEEfH b

FREATE AP /KRS S P R A © R R LB E B5E(Water sector reform in Malaysia:

issues and challenges)
Hah A RZRPREZKBSED Dr. CT Kim S » 4lEl 37 fr
— 7Y

FE ZACPH Y 7 75 T B A AR - A SR B R PRI B B e =28
B KERAR - BEZ(CREEAE - BERASSE VB L KEEE
IR EEA > e R ANES - BKE - EEf MHVRIHE R
FHETS - 2006 FEHF > A PG n BURBREL T R HEHVER R AR /KBS BT B 1
ST SRR BIHIERE © KBSERPIRY A EME - I KA S IR B R AL B T
DI KEREEHAE » st eiaT 7 B2 IS DU s Y FREAIHE
i - HE R gt E AR

= HE AR

PRV KB SCE G AT © 55— > 4850 2003 FEEZKEREZEG
(NWRC) &k PSR ATA KERE BRI BN - 55> el ~ /KR
HEEHE (MEWC) Jik 2004 £E517 > ISRV EE - WEE R U S ME
JFHIELEE A - = E T T DI E B e T S0V EET R - 5
VU > 2005 4 (HrFlEIER) BIEET - fEmE R EBCEE S LUETT -

=~ AR PkEL

HEAYARER > A AP RR 7K AR (E% - il « st EKES - I
& - KESSIZKE > I HBX S ERE R -

(—) EEEKE

fEHEKERIEAT e K B BETERVKEZ & B 2K S ERBIRY st
E/KE—EREERAPELE - 1€ 2013 5] 2017 & > Py HEKELAEHE
35% - fE—LEifIE T EE 60% o EREENE I AKBAFGRANTE >
BRI » BN T 8K ~ BRERI O BCAYRCAS » SR DA - IR SR DURE /K (B
FHESH H AR 2V > Sy P HEDKE BV E BRI - EgEE
KBS A FHRR IR A A R s B BT E 55T - TR RE R S
TREI ISR ECAYIE -

(Z) SRR BB K EAERS

SE (R e 1 E RN ZRAERL 56— HAIHY/K(ER A MWUKE B R B
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KR ER S EIRRA - 73 BRI R K RO R AS 8 2 /K (B B R AV > P S
AP B AOKE LT A RIERS 0.32 3570 » A ke 0.55 FZITHYEIRRA -
FER P B S B TR A RATKE - 52 JKEVRAVA(E—E 2 EMEOR TR FIECK
RE)FT A& K EFRAVRED - EEEHR TKERIERS - ENEBIFHRECS
S Fea TR R > FRERA TR - BB BUE R TR E A e SR A
AT RIS - NICEAET TR R ISR E T - b5 - BE
{HAY/KES 3B HE - RSB BOKPIRS - (e EREEY L -

(2) IR EE

AP - S INBUR o3 5l S B E B2 BV UK » Jea B —Ay gy
B ERNEREEEEHEEE SRR E2EAHVER - fUKIEREILA
(eSS NBUE A A B E R E AR B AR A E] - i - S e A
BURFAEE LA TR PP - 2 ArLUE S A M (IR - B e Ry TIE2 itk
TIAERABIFEFIAT BT B INBURF ST T/KB LIRS (BEREHED
FIE®) WA e -

(PU) A mTpa R 5 A

KB TAELLIRT R (] E AR E D) - AHESHNMANE S A ESEH N
BRFLBUR DA S SR EITE 2R BEE INBURT » S — 5 RN E A 7 LB KSE R & 2K R
TTHAZKHER A LAY (B R E S S WA AN A R Dt 1 i H AR
REEE ZINBUFHERE R SR E & H IS (R A TRV AR 28 7 HIL
ZHIKARHTRES] - WRH IR T KRS0 - RVE KBS ERF HREERA A E
B R RIS TARIR AL & - 15 18RS /K A2 DU S R /KR
SV E SR > TR E AR RS - BERLE B AOK A S R & 1 LR
BRI BRI E - IR HRE KIS -

VY~ s

R AU R TR R B BUR AT NBURF Y H:5 > BI“business as usual”GRTHYJ57%)
AT RIS T B KB E TN &1 & ~ e -~ IR KER S
RS RIESRE - A (EH AR B A /Y FIE I I © (S ~ AERAIR AR ES—
PUIEERE | MRS CE A T R AR n /KB RIS > BUR SR e A
BRI REFEHEN TEE D THEABURHE - ARSI 2 A EH
HEEVEBE 7y - 281 A ZBUGHERERS AT SE S B Bl AE TR B E T
AR SR ThRE E R B2 R AR BB A KR SRR R T 8T
H EFRAEE o (@E R AERE R TG B AFE TR BRI 5L
A REE I E S HSCRIEAE - BEE AT EIRASER RIS T REAVED -

BTS2 BT /KB L BT RGBSR - A HEE &
(a2 FERY BT (B B B2 1L BN B B Y R I » BB RRAY U Ry /K
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FIRMHHER -

i 8

HEPAEVERE AOKBEEERR T S IE MM FHA L SRR - (B2 KR
K TR R KER A IRV BURF B st e B > P/ B s KR E
BB gi A KA ~ KAE - SHERHAKNEGSE ZaE R GHE > EEERETK
e SRR B A 35w T /K R B KRE R B AL e & AMRTERRRL - Bl 2
OTBURECH) G5 - Bk T G |~ T AL TR ) AR A - EHk
Y056 AR P S U FTARSSCR ST 2 BURHEB ZE BEEE TR IR T 38 A4 B TIBUN K&
AR/ KE TR E SR el L S sl &% SR &8 HY7KIE ~ BK -
KRB KR R TR AR T — (R L HYRA T2 S BRALKIEE
SHERIT - BETREIRANE 88/ K5 TIERRRZEAVET -

What we want to achieve

37 FEAPHE/K 5D Dr. CT Kim S i 2 Y s /KRS U 1Y H AR
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3.3.15 E/H 14 REDKEZEFEF FRUKORTE T RRSEE

FRESE ¢ RAUKEE RS A [F) HUK TR0 N i SO 42 Re Y 52 28 (Impact of

Selective Withdrawal in a Large Reservoir on Downstream Fish Habitats)
A ¢ REVE R T B EER - WIEl 38 A -
— X5

HERS TR R B R AKI . — » Sy A Bl R 123 /SRR 530 &
R EEER 29 BILTAR > SeRFRER 113.5 AR BERG LRSSV A
7Y 1967 £ > ALY 1973 £E58RK - 2006 LE5R 7RG E S 4 fe BREE R - B I - 5K
BN/ NS PR 2 R 88 mm o RELHHCE/ DR AR - [E1& - KEEKERE
TREBEH o KT HEEK > sEIBUFHIE T RERERT# » Hoh—IHER
FE/KJEE T mT R o7 Jg HUK &5 - BER K 77 JE BUK &S By R aa it
2009 4 - WA 2017 HE5ERHL

BTS2 L 0 A T/ K M 53 TR KR T A K
B DRI EPHERT TR S A T PR & T AR
SRk B BEASHEITIZEOIHT - B T B KRR (E - (I T CE-
QUAL-W2 [R5 HEC-RAS BRI T/KJfitfik » FEISHIE AR «
BERUKR S KSZZOR » AL HSCs SRAF & TN FARARAE(THE SIS - 15
BILHIZEET IR R 2 R E FIETIER K » TTREGTi
f SO L TR T R (BB AR ) R KR T
— R R -

=N

A B (K RSB - 2 TERE e ORI P » BT Eai e
TRERAR A B TR M TAF + Hr s T AR R - (2

H AT 8 RS B /KB BUK AR A R 528 - 125 e B B B A N 5 K R
BgE - BGETARKEFIE R M E RS L R RUKR SR H 2 8 -
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3.3.16 FRH 15 : #EHRBYEITTKIE ~ FHKERKEKKE

FREAHE R R KIR ~ 3K & c7KZKE (Monitoring of Drinking Water

Quality by Fluorescence Analysis: Source, Purification Processes, and Tap)

HEEE C HA KR /KE FIL A/ NE Y. Kitamoto (Osaka Municipal Waterworks
Bureau, Japan) - & 39 Fi7~

B TE R KR K P AR S BN EBERUE 77 - RIHKiER
(OMWB) #8 f EC I (R 3 8 AP (U = B R Ge) AT RS R AE IR » 3% 0575 DA
TR > SERBUEAVIE - NI IR A KE BRI - & 4EE
KR EARE T DU A KR E K BEBR SR 25 AL o - B I (F Ry K i BB 1Y
AT AEEA - RETFUKEUE #ZK > BIATEAR ~ ESERURE KIS - Bt
OMWSB [fii 5 » ‘EH{H Yodo Ji[fz [ - ft/KE % 120 & CMD - A[{iiE 270 & A
1> fiy Yodo JR[AZ 2 TN 5 /K BRI A KAV B R R & » Bt aie—Tdie
MAEREENSERE A EREHANKEEE > (F R H el EYI R R
SV AR - (=S I MR (EEM) By S eI AR A K sh B e e
AL © B THERDLMIE - S&{HE A JASCO Corporation S275f) FP-8300 73)¢3%2
Jeat MR TEER FE EEM » SEsREEELL 0.1N Rl /KR T HY S0ug/ L bickg
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8t |WA-ASPIRE Conference 2019
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3.3.17 X/ 16: BB GEA 0 BYURERTEEIRE
&N B R T BT

TR R RS S B A 0BRSS bR A I I B A KBl
(Activated carbon fibers with hierarchical nanostructure by electrospinning for
membrane capacitive deionization)

R L EEREIREE TR LRI B

s a BT T ACOKE R ER 5 (R BREEE - HE B3 S Re Sy /KR Bl -
FERT Bl > EEE LB T (CDN AR TR A AR R K EAR BT - CDI
M — ¥ 22 LR AR - E A — SRR RSN RS - BT DU SR
fa R EAVEER G o Ry TP IS CDI TEIIERE - EAERHSE A
AL T(MCDN)HlG - #EAE 2 LR R 2 A SR T/ SR g &
ERIR I TERHYRER - — G S IE VIR R A B AR AR - M2 Y (M)
CDI - ZAif > HAMREER - AFERIRIFURS S SEE T RATH T - EE0E MR
EREE ML —ELERM: - 40 RN EEREMNRERAE - NIEAFGEM
HEYRE GBI R — MG (PVDF)) » BEERFEELTRIITH 38 - Gk
AVBLE TR R nTRTEEAE » i DIERIBCR I » BRREEAETZNE - TE
BB T LTSRS MR A (ACF) £ A I B L 22 M P R SRR S B TRD = IR B 2
NHEAMESS - NI - S HY B PR RS RF R4 s BlE V7 AL LS R MCDIHY
ACF fi -

TEWFEH - ACF S (0 B NI HE (PAN) BB AR R 41 4 BiERY - PEIRAT
IEIHYIEE (800°C / 900°C)MIRFRHI(0.5 h / 1.0 h / 1.5 h) N TREEL ~ t{bFIE(L
AERE » DAY ACF BYFLASTETIEE B - (R EE T #UER (SEM) » LR AR
FLISE R HTEE(BET) %S ACF AU T3 MT - EEARE T » ACF FJDUE
RREEARFL ~ S FURIBRFLAR B ATERET Sy BR iR aERE - Hrh &l ACF BT E
&4 > EfR{E 900°C NEAL 1.5 /NF > BlIFTEERY ACF915 - ACF915 kbR mitE
Ky 1300m3 g > FrFLEL Ay 0.39 © FHf SR EIVAEREUR » ACFI15 A (LIEE S
HEFEM R - SIMNEMERAR AR ACF INE R MEGEREAR) 1T T %
ACFO15 A AR B S E T Ry o 1F 5mV /s IFHE#% T » ACF915 fyELEE
FHEE Ry 16.4TF /g - Ky 17— ACF 1£ MCDI fE8M4AE > £ 1.2V MEH
5 mM NaCl 75/R#E1T T BRI EE - BRI EEREH > 12 MCDI V7R &0 B -
ACF915 YA It 75 8 A S 1449 mg /g - ACFI15 iy i B A rTREER R
RIFVEER > St REEN T EIIFLAER - 55— 7 FEH DUE R E
A DA SHIETR ACF BRI A - R  WiEAFEE Y441 ACF #7:5HH 2 MCDI
HUB RS - B EREUREM B A R B ER A n S FLAS I 0y R4S
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3.3.18 £ 17 : FHEREAEERET (MCD)EAMTEIN EFRK
PR R ERAY H] T4

TR ¢ AP AL B A R T (MCDI) B2 i 3 7% 25 B 7K o 18 B BE Ay T 1714
(Evaluation of the feasibility of membrane capacitive deionization (MCDI) process for
nitrate removal)

L BRI TR A R AR R - A00E] 45 For

MK TP S i B B R B O A S AR e - PR RS KE - By 7 APk
K B B R T R U B R i — B e T APk - B LT He o (CDI)
e Ry — TR IR AL ERRA ~ SR T2 - FERIEAE 10 g-8/ L HYRIEHE
B - —fiifi = > COI & — MBIk EE - TR e (EDL) R B et -
B e YR PR IR ] DA o el Bl A e BE R JRC B AR » @ E At - ERIAE
EERIARE B A S T AR AR R TR CDI TEAAIRREINCR - fy TS
I TR - R T SR B (IEM) B E B B Ry 2R i | - DAFC B A B A T-(MCDI)
Bt - 81 CDI HEL > MCDI F i t 5 = B BB B BE AT ER fer S0 A Y
MCDI Y IEM (5 > 7] LA Rt S RIS A - TTERVISE IEM BAE 2R R
B SRR S AR e M - A S YA FE T > sl 22 ERf CDI 8 MCDI
R EFTE 1EM BT RRE LR -

Fy T HEE MCDI 8t > S E Vb SR (T AR o e TR R T
LA FE(CEM)(CSE » ASTOM Co.) [z EfE AL [ (AEM)(ASE » ASTOM Co.) »
CDI #1 MCDI T## LIELCHEITIEZLL 10 mL min-1 §YRERAETT - HiR
NaNO3 JAK » HE/KEDREERE R SmM « FEEE NI EEE B IIH BB 73751 By 1.2
VIOV - fEbfgess it - CDI HyFEEEFEEeA —(EnaoRry H A Hefl S i - 3%
ELIERE(R T CDI TR IR RIRMERE - EkEMySH IEM & &R - MCDI
PG IRH B EE KX PRAE T /=2 0.103 mmole / g » Z5EE CDI iTIEFFAIRER /1(0.025
mmole / g)% 5 - [LA) > £ CDI £¢4f7(3.5-10)FHEL » MCDI S i #rR i/ Ney pH
K E(4.2-6.5) - &r EFTHL > SREGEEREEY] o RO THEE T SRR B MCDI RUfgH Y
B ST ERARHY A > nE R RN KRR - AR pH K
BIVIES NMRFFRERKE - 40lE 46 2[H 49 Fir -
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Outline

M|ntroduction

* Nitrate pollution issue

* Conventional methods for nitrate removal

* Emerging method: membrane capacitive deionization (MCDI)
MExperimental

HMResults and discussion
* Characteristics of the activated carbon electrode
* Nitrate removal in a single electrolyte solution
* Nitrate selectivity in a mixed electrolyte solution
EConclusion

45 ERIR T2 HRIEIR s Pl R A Rl - ROl R hRK o i e
AR T

Capacitive deionization (CDI)

MEnergy efficient

MLow applied voltage
B[ ow chemical usage
mCo-ion repulsion effect
mpH fluctuation

46 T A HET-(CDNE

Experimental - MCDI

Electrode Physical Electrochemical CDI &. MCDI
Fabrication characterization characterization experiments

Reference electrode (AQ/AGCH

Nerking | “ounter
eheCtro - thectrode
=
AC 1 M NaNO,

* Cyclic voltammetry * NaNO; solution

“«+N

Mixing AC and PVDF . Surface area

in NMP solvent + Pore size analysis + Galvanostatic charge/discharge + NaNO, NaCl mixed
+ Casting : solution
+ Solvent evaporation

47TMCDI FEz757%
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3.3.19 FrH 18 : H NI REEA WK HRVE BT A -
RIE ~ AISRAIA R MRV R

TRETE - EEEAIREAH UK VARSI 7€ ~ TISERA MR
i B FE (Organic Micro-pollutants in Direct and Indirect Potable Wastewater Reuse:
Robust, Reliable, and Resilient Process Barriers)

e REOAI AR RS TAZERE Gary Amy RS > 400El 50 AR

Gary Amy 2 HfEI#EE(IPR) 5 E 2 (DPR) 1Y {5 F BE /K FTis i A RS i R 2 72
HIE RS AA)(OMP) T 2R HY (LR b - ELFEREEY) - N EREH ~ NI RI T3
L&Y - BT ZAERRRY ) OMP RYERALRAE - 2% ~ WM ~ SRR AR Yl -
HAERRMAERZ OMP (AT &R/ ~ B~ fiid: ~ RGN RS E)
AR E - BRI B IE e, ~ mEEMNTGEIE(RS) - AR T IR EE
PSR AT LU (0 s R FRARE  AERFERE P A S Ry S5 - B -
st VERR S R T SCHAR I ~ 2B HE NF g - (RE)E(HESHEAE - 535
it R3 A LN R GHUMERE - BRI EEN B A Z Ry 2
Al TR ST ERRGOTHE NBERE - R RAVIEREE S/ KERY G A E]
W > Hrp AR LA REREH] o S9SN EH BT E OMP SRR /E 2RI
b TR > BIANEE A B R RS B -

Indirect Potable Reuse (IPR)
- ww
- Reclamation
Wastewater Plant

Aquifer Recharge
And Recovery (ARR)

|

50 KB AC AR RS TAZER e Gary Amy 58 ELBEATEIEEEA BB /K iy
AN - 1202 ~ SRR SRR B
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3.3.20 FE 19 : [FIEEEEREYE © T 40 SR PR ARER T /KR
EELK A RE

TR ¢ [O[EHBIESE ¢ 4T 40 AEok T B R e i /K ER R Bl /K 4= R& (Review and
Prospect: Chinese Urban Water Environment and Water Ecology Over the Last 40 Years)

e PEIRERR A RS Ol JORERE L - 408l 51 o

I AR R E R A HY 40 FEp > hERRESLRE 15 EAR R R RIS (B
T 2L FEREHE DA% e Ry 25 (7] (1978-1999) ~ H2 54 A FH (1999-2012) FI & PR 18
(2012-2018)HPEEL 2 1% » ST EEEREH 17.99%6F271 % 58.5% » sikiri ALIH 1 &
7T 2 HEAEIE8E LT 8 HEA > FEEM/KISEERTEC) 1096 $HHER T 5%
FIZKERE NN 1.5 £% > #Z 2017 FaRH/KEUKE B2 3,240 B fKERE2E
55 & 4,000 A H > KpE sl 1955 G55 —fURSE ~ DU ~ I ROHSEIER
1976 F55 AR BLE S AR ETEROEIR 2001 A =ACEE N MRk NF ~
EDR kRO % 1 RAGRHE BRI EE ~ 3 ~ E AW 577)(OMPs) ~ UF ~ i
R o AR HASE ] 2050 SEEIUKEIRHISEARIGE - METC AR
BEIERRIAE R RE B - B RE KR ~ I2TKE -~ 88 S R B R i RO
B2 Horp IS KB REHE ) 106 TEHE E 111 1H > RAGK I K BT FEIK
BieTt L EEIFAOKE SRR 99% & BUKEERAN 96% - LEEH
FR R EEVEERFIZER] - Q00 52 AR - B P EIEE X 40 FEPREERK ~ BEZKA
KBRS T T Y ARy B AN B A T [0l > LS8R I (58 P U0 5 /R A a8 2
AHESN > W LUK S HIRZER] ~ B DB R R AR RE A R 5 2R » H T EiH
TKEEEE SR/ N ~ AR INEER] ~ BYEREHEIRIE S - [FiF DL T BTy
Z&(Blue Solutions) | -JE/ /KR HLAR 2 BETRFR K ~ LUKTE RefElR AL /B S
e TR > TETATAR A T B R DA (R DA - Ro R ARAY kB e 73 4B 45
it e o B A = R 7R BRI/ K AL BRI SR AP AR
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51 i A et S RIRAERRE S © 4T 40 AR PR /KR BB /K A RE

’ Changes and Improvements in the 40 Years

Climate change
Resource protection
Sustainable development

40 Years of Water Environment

Ecological Civilization
1978 1999 2012 2018 2050
—.—1—!—4—4——0—+0—+—+—+—0+—0—4—.+—+—++0+—{—1—-|—->
deve'lopment integral protection overall
oriented utilization ~ restoration improvement
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3.3.21 X 20 : FREEIRFIKHIARK B A E]

ERATE - ORI BT K AR 2 —Hr I8 41 ] 5 21 (SECURING OUR WATER
FUTURE — HOW SINGAPORE DOES IT)

b WIS EIZOKTS fF (Pub Water) s 1 52 far % » 411 53 Ao

w A REEN I ZOKEE &I AIEH /K HRE ~ BE/KAYE] BRI
e B LUK PR/KHYE T - BRI R BRI AL R | R EVE I - (9B RR T
— PR > SRR — (e s A3 T > (i 2015 ARt FUERAT
s T BTN RS FKE R = HBI SR N Rl OB B T A (E 720 -5 A H
B A R AN AT R /K 22 [ - i e AT 600 & A4 H 200 A1
AR B A AE s 2 e 30 K R EA AT B BER B T IRFKER
HAFTABRASAED - a[ER S GRK > B2 iEey 2 5t
HIRAFMN S > KEFHECLIEE— - 8 I8 v ik 5 AR ATREZBIS 1 > 1R
PTG 2061 FF5¢RE FH/KFR K 298 mgd(30%) ~ IR ERI/KFEK 621 mgd(70%) -
/KRR B 919 mgd - il 2 1% » SIS R A AR P e (I HE (4 {E 22 2061 47) K%
MK IFEAUIER > REREE(LII K2R o Fr LU BT
LT S8 T /K BE /K B R KR AL &t - B /K E B T U = (R € s
o EERMAEEER - EERISBIERE—HNK B sER -
7K AT B KR EEE T ~ MK b R - A2/ K e B R RE R T
7K R EE4Y 0.2 Kwh/m? ~ BE/KERHE4Y 1.0 Kwh/m? ~ /K3 (14Y 3.6 Kwh/m® » {#
EREREREZ  Hrii i AREIRE - te R SRS - FR/KTFEK > A
EREZ PR > A8 54 £ [E 56 AR -

HIIs R B B 2061 LR FIKFKELRF 40 284 n] R HEENER,
MR8 FOR iR (b > BT AR S /KT RE P EAGEAFRE - 2RI =
FH ARG /KRR RBIGHOR - AN I REFR FIANE - 3 H0fHoKoEE: - B R
FHFKATH] -

79



SECURING “/ ,;8::,:,‘!:

OUR WATER L smart S

FUTURE s Water R
how Singapore does it

PETglﬁ’uG S - . w 6LA\SP\RE

1 g )

PUB, Singapore’s National
Water Agency S | O

W e

L 8 IWA-ASPIRE g

nd Exhibition

[l 53 T Fa SR Rl PREE T MK A AR A DI an (] (]

ITS EXISTENTIAL i

Water dominated every
other policy.

Every other policy had to
bend at the knees for
water survival.

Lee Kuan Yew
1923-2015
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this is

OUR WATER FU

55 S DR AR A FH /KR KA

Closing the
Water Loop

makes it a
virtuous cycle

Stormwater
Management

Desalination

Collection
of Rainfall in
Drains &
Reservoirs,

Treatment
of Raw to
Potable
Water

56 S I K IEEREE 1K
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FEA B LAVERETN H s B B K &R PR T > s = K R AT T spag M
K RHEZK IS ERIRRSE - # IWA-ASPIRE 2019 K&K EZ IR 11 H 1 1
47 09:05 - 12:50 #EfT T ni AUKES S lEmiE | - MhamiEIES 7 2ROk EES
Y= AR E B P OR KR AR Sty - R D IR R A i SR R - E B
MEEOKAATRF MK BAR - L ER/KITEREE R 7 —(EE 86
SRt AR B E - HEYS GBS - S0
(E2H 2 2ROK AN KEBE RSB REAVARLRE - AN EE R TR
JERHE > SIEIEE 9 o -

9 T RTK S R T T

09:05 - 09:35 51 5o Mot =H (Networking Reception)
09:35 - 09:40 IWA-ASPIRE K& F ¥ B (7 ScEaliza]

09:40 - 09:50 EANEBNEREEENER (IH) Mt EERR

Opening Speech
Mr Sai Hung LAM — Permanent Secretary for Development (Works), HKSARG

09:50 - 10:05 EREERE 1 RS RIS © EEBeE AT ISR E K
IR AFBER T ERRTERRESE

Keynote Speech 1: A Tale of Two Cities: Comparing Household Water
Consumption in Hong Kong and Singapore
Mr Peter Joo-hee NG — CEO, Public Utilities Board, Singapore

FREEE 2 KB AR A
BRE/K & = /E Mrs Diane D’ARRAS

Keynote Speech 2: Future challenges and opportunities for water utilities
Mrs Diane D’ARRAS — WA President

NERE 1 B RER N BRI KK EE S
EANEBN R EERERELE

First Topic: Embracing Nature Resilience in Hong Kong's Stormwater and
Wastewater Management
Mr Kelvin LO — Director, Drainage Services Department, HKSARG
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10:35-10:50  YEHE 2 - FEIHPKGETMKER 282 #RE TS
N TR KBEESREESS L

Second Topic: BEWG's exploration and practice on resilient water resources
system (Presented in Putonghua)

Mr Guang YANG — Deputy Executive Director, Beijing Enterprises Water
Group Limited, China

SEERE 3 ¢ BORHEEIRT K IR HIARZK

PEHAHEE B AROK A FKIEERAH £ & Steve CAPEWELL £

Third Topic: The Future for Urban Water Services in Australia
Dr Steve CAPEWELL — Head of Water Cycle Innovation, Water Corporation,
Australia

11:05-11:20 Coffee Break

11:20 - 11:35 SEEE 4 HRUKBRIBUKEME-120 ZERE R PRARIRES
REE KBRS KRG KRR AR Z el

Fourth Topic: Resilience of Tokyo Water - On cite capabilities cultivated
over 120 years history

Mr Tomoyuki TANIMOTO - Director, Water Supply Section, Water Supply
Division, Bureau of Waterworks, Tokyo Metropolitan Government

11:35 - 11:50 FREE ¢ B KEIMEE AT RN E ES A R R Y e
(2]

B LR R AT R A EIGEH- Victor GARNREITER 54~

Thematic Keynote on Smart Solutions for Water Resilience

Topic: A Pioneer Role in Shaping Sustainable Environment in Greater Bay
Area

Mr Victor GARNREITER — Senior Vice President, International Development
and Innovation, SUEZ, France

11:50 - 12:40 SmiE R AR
TR BFEE/KIBE T Mrs Diane D’ARRAS

Panel Discussion
Moderator:

Mrs Diane D’ARRAS
Panelists:

e Mr Peter NG

e Mr Kelvin LO

* Mr Guang YANG
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* Dr Steve CAPEWELL
* Mr Tomoyuki TANIMOTO
* Mr Victor GARNREITER

BRIFE /K% & £ %% Mrs Diane D’ARRAS Z(Efi5
Closing Remarks by Mrs Diane D’ARRAS

12:40 - 12:50

Simultaneous Interpretation service between English and Putonghua will be provided for this forum.
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» SREFEERE HAROKA 57K R AR BB A = AT G B8 A Patrick Lester
N. Ty 2 5RTEETEIE Key Performance Indicators (KP)FISE 755808 i &2
#& Business Efficiency Measures (BEM)E B H P e & H GRS AR A
% RERPREAETEEIN(EHEE Y - AL KPIENrE % =
AR SRRV 40 0 RF 13 {IE KP1 73 B =5 » 73 piliE KA (W) ~ NIKER]
e (S) M PR (C) - 55— J7H » BEM R &% - % 9 (& BEM
ﬁ%lﬂl*ﬁ TR CIN) » OPEX(OP ) CAPEX (CA) FIFEUL AZK (NR )e
AN E RS LEOR - BHES/KE A 5 B a B s DUFR R -

» 2R R s A B s /KB AT David CUNLIFFE oI UGN Ry 1 -
s IR AR A R AR KA RGR b2 4 H ARV 7K (R B
THHE > BRHREAY AR R AR SR BN A /KPR B w40 o) B PR 2 DA R A e T2 2
EfEft THIMERITEE - 1AM m B KCEEOR IR B SUE » KBS HTER
FZKHIRES - 15N - ARSI AR A st s iy oK 22 e MR8 - Al
TR - ARE 5 E SR E K Z 2 E L -

s S f T AT BRI o > FEFREL & EAVEER ~ EENELRUE - IRHHRRIAY R
HTRERIIE Ry - ZKHE B BB S nT A s e H ARAYEERL - AfE] 58 A -

B 58 KIS ES 3 ia/ﬁé'u%%?“%{ﬁ SR R R R
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3.5.1 ERMITFEERRATE

Radlinger primus line GmbH # 2001 4EE% 37 » 12 Réadlinger £EE FAYF A
5] > BRI AN ERWY IR ROt SR - BRI R AR A A E] o
TE3 B ST B0 MBS iR T > s AN ERETTIE— A R IZEI SR E
IR 250 - &0 T B EMIT TS L% » s ERGEH AN R IRAVZ S 1ERG
DUR M N Rl 22 80 GERR T2 T MR N E TUE) - BB H e R S Ay
JEFREYE & -

#% N FE]HY Primus Line 2—fEAHT M > FIRIEFIZIEEBEIVESR > B
HEAFEDRAG > 7K ~ RAARAIOHS: - BA AR & B T By & B FIRy
PREBERCNT - Primus Line NJg RO BIIT/KINE » ME R PE 5 djg KRt
Fi Kevlar [F55# 840 (58 e 58 ) - BECHND o] SR BRI > Al fE R VBT 2 2
NEFIR SRR E (ETE 150 mm T{EEES] K 56 bar @ &€ 500 mm T{EERT] B
16 bar) > {E B AGREERIFRICES [ T] ¢ SNEIE PESNEE - EIIAGREE
RIFORFENENGRY) > S ME SRR PR AR BB RE T 0 - JEBRTZ M58 A
E [ PIFEIERTWEIFE N > S RUCHREEE 6,000 AR » ZEERHE R R E ML
A BB AL DA ZE BRI BR 22 S0 NE AT R IBEIRET AT - AR SRR AL
T PR L B HY— 20 » IR Alek i Bt S 22 - e Y FYIERR - (LB
A EEGNERR - (QEDEE BN E T (45°E ) - (Q)#iiE ~ Fk=H
A sy S 2 EENERR - )BICEREERNETR - ORI HER
ZNEHR - (6)EEM THYRMERNEN R - A MIEE

(V)& fegis - B S AT A e 10 /3R 225 [FRE R BT 2 2,500 AR
AT PRI R R K sl ]~ SeReE A

QLA LRSS v 2 45° ~ nRKZEWRE MBS 2 -« 4 48 1] B2
MR Kevla BF5H4%AT

() PREERR LT RO AT © B/ NI ZEEE 22 [ ~ AL/ INFILe D i & e T i ~ Y/ )
TEs T H{E ~ R DAER 2 - HHEE H TG 2R/ -

(@) rTfEE/KER @ LR R R Z IR B T =22 206 bar ~ & 43 T/EBE J=%E 82 bar
AT FEE

)L REHSFa | EHIEELEEE PAIHMRT 10090 B 0] - B4ERE L -
ZORBEGLT IR - ERLEBRE P AZRAMNFEE - BATE 50 F5a1

2N FE R E G RS o R Primus Line(FERAZ m]BetElG# N E) B
BKA EHTFA BRI KE - S ARBTEFEETEGAH  BAIR TR
BRI HMEZE AR K2 2ith SRy B A DI BEZ 7 e
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aR KR - BEF O RPAL#EE Primus Line 27 B (5 U -

\‘ﬁ

= 63 = 3 ooy
BIKA \TF?F, SR SRIrE E A S A BaamIERR P RPN E 1A
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Primus Line® - Flexible technology
for the trenchless rehabilitation of
pressure pipes

+/ Potable water
~/ Firefighting water
/' Industrial water
v/ Sea water

/' Waste water

T ke e Garmany

B8N E] 2 Primus Line SZE71M4H(1)

PRIMUS@LINE

The prime solution for pipes

o Save time and money!

PR I M U S LI N E® APELIGATION « Installation speads of up to 10 matras per minute

Pipeline rehabilitation made easy « Up to 2,500 metres per pull

w ATE R Prins Ling® Is a1 irncvative technalagy foe tre ire
or ittece

* Quick re-commissioning for minimal time of service inferruption

« Low pra-investrment for installers

0 Simplify the engineering process!

holde drinking water & « Installation througn muttipie bends of up to 16°

Frin

e Teld of

couniles * Withstands thermal expansion of the host pipe and seismic movement

 Fully flexiole seamlessly woven Keviar? fabric

FEATURES

° Protect the environment and the neighbourhood!
* Minor installation footprint
+ Small plts and reduction of road work
« Reduced use of machinery

. » Decreased impact on traffic
Inner costing: Besed on PE Prirwis Lire: cannestor with tiange * Minimal disturbance of daily life around
e wkded end .

o Increase your pressure rates!
« Burst pressure rates up 1o 206 bar
+ Oporating pre:
i * Independent of

o Extend the service life!
» 100% quality control during the manufacturing process and before shipping
= No curing, steaming or adhesion procass
.l

50

cendent of weather conditions during instaliation
ye

lifetime

‘Brimys Line® oaslly ovorcomses those obstachs and
uniquely sited for projécts in the following ereas:

No curing. slearn g or
scresion process

Up 162,500 misress in ons s

5 3E/\H] 2 Primus Line SCE/144(2)



35.2 ZETRRARAH

ZHE T2 F](ATAL Engineering Ltd.)pI75Y 66 4 » SEENEILHNEE » AR
REEILS ~ B8~ B Rt~ BN FORFTE A ISR - FEREES/KRE ~ J5K
Fe B ~ RGN B S TR G R E I S B K R 57K i B S i -
%N E G ERIBE SR e B T B0 57K MK E R i 40 R85 - 2iEgER
B AL 7 Ryt 18 100 757K pr Bt R (LIRS U s enfit 5 7K e 2 g ~
BAEXFKE - A EOITKEEN - BETE5 /KR - 8RR
IKGHEBIERE R BB /K e H R - & NEEARER P LE - R
& H EWTE S0 UBT(AMSES)  ~ BRSRAEYE(ABAF) ~ AR = B A LT O
A (ACROSS i) ~ ZREEIT IR K 5 47 (ASDS) B & S mE 75 e IR L £ 45
(AHLAD) F—&FIHY/ 57K B S A A 57K M g A s T RE

A B % B F R T E & 0 UBO T (AMSES )AL - SE40[E] 66~
70 AR > WE/ME SR UBMEA TR REEAEIMINGS T - e EREE
A S IBIENLY - SRR ERINEIERERL - eI S HKanE - B ERE PR
6 ~ B 1 ~ DR AR ~ DU ~ WE o BN SRR R S R AR S AR
pap S Il

(DB IR /K %% B PR R R BE S - (RS IR SR AV AR AT A
PR BB R AT - (R SRR YT S R E K T MIFYREERKAE - Feora
DR BRI = BT K P RRAG R M R AN RS AR - (U N R A —HE -

QY RGE * kbR & P AR - WU IMER&EZ > A SV
T [FRF R AR S B PR LR IR UBERE » S99 ME) Ukl R BR [E At Y
TTIRHOR S ER G E > IIATEERS R H YR (B RS /KA Elfe
ELE N 5 e il LANE NIRE IR - L 2 N RINERn 15 DATEER AU A -

(VIR Al © /K TERAN I & BRI DR AR > Ry T EEERG RV — 20 T ek »
W EIET > TR AR TP 70 T AR - BER A BRI ZRE A
(s NER 2208 A PSRBT » (S R o il - (/K T R0 R B Re AR
REARERR -

(COMTI: R e b 3= S N DTN T T R R JREDE = DT =i 1
PRAEME > (R URENFRE/K D R EHERE S - KETURE A E BR
B> BT NIUBC URRAEAR > BB 1R DA O SR & e iR A B 5 el 1= A Y
ot g BHLUTTRIEER R Hh H TRk EE R &1 - TIFRIER
e R AR ER 5 KAl ERE T BIER » HET TR BRI > St 275 A
A5 E R

(OIEorEiEt% - RIeRy SRR 2 e/ B VT et it BT B - B 2ty 5
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TRy BT » 1 o BRI SR R (T R S N D 5 JE R IR T2 EE - (SR 05
JeoraEE > FIEEER > SRR AT BT -

(OVRATERT UM ¢ %/ M4 b a o SRR B T A A R B V)
FFRFRENY ~ S5 R AR B B B 6 PR S e i S R e — S (B L U
554 1450 BT PSR AT EI) T » 6 5 ) B M
e ST M P B T 1) T A S T T pReBS V)RR, > BRI R
SRR 53 -

AR B B ROT E F BO FVE IA < 5.0 /L 4EH R

503 mg/L - RSV RO L SR SR >

wki ) o FHEEIEN - JF/KPREIAE /147 480 CMD~9,600 CMD -

66 L4 T2 EINE S E = 0 DB AR A
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FRERALG

Hik

itk T &3 =i

ENE5E R
fuiicle

68 1471 HE = A0 ot T2 AL [
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3.5.3 BHEUKBERE LREARAE]

HHBKES A FE A S — R LUK Rtz DK ~ B TR EEH S
B Ry eSO 2 T KBS SR - £ B N et UK TR RS &
KB IR - BT - B PIGEERS - BREEEKE  HEUKEEE
ATEAKE LR RsedtE - Hark&EEE 55% A et irEfiK
ISR AR - HEEB R E B KE TR ~ (RETRE ~ PHEUCEHIE T
2~ AT OKENREFRE - ZAFEEMZEE TR

(D) ARG S PR P i © Ry — PR TR BE A KanE - 3% A FC &K
BB AL R R /KIE s — BT S PR P s (> PR ER R A et B
Mgk ©

(P AL E A KK 24 - AR KEUR B AOKPE BHIAT AR - TRERA
R LLEAOKCRZRE BRI e 2 Hr P L soa K E 28 - BEAETT
B RR KB Z [t 67 2 B HYHE/KKE AR HER B — (7 KECKAL - 3%
TSR TR » &EEBKEUKEGE RS 852 NOEESR - FFEAHEIE 2 (&
7,000 EILHARBAOK > HER AL 3 sl EAOKHE -

()P H KI5 F i B 2 TR (R R)-RU A AR VD H KIS E 2 i i Rk
BEMHEAAOKERE T THE R DHE - ZI5RER 1964 S£EH > RisK
A PR By - 438 50 % > FE IR E AR - EEILHUKERCD
HEFEATEEERNE - HATERT I AER > SO R E R DHKS
P g AR - SRR LAY 3K g - AR 7K &2 Hy 36 & CMD 3% % 55 & CMD
DURE(S /22 28 Fee Al ey FH K S 2K RS CRE AR T ORI 5 - it i
i RCETTHBER R TR ~ U B O AE B LA KHE - EE e
B /K 3% FE Bt S AH BRI ER B 5B AR -

(D) EZEGAKIEE KB E R AR BRI TR © & T AREHEIUKE
WRIR BRI > BREBRKREBIEKE > TERECE/KEELEE 17 HEF
oK 25 m ER TR /K B E T i CRBR ) ~ FEdfles - BB ac ki) F g M
HEE RO S B K SRR E KB » (At K B 4R RS /KB - K
WIRIZIE fo/KETEAE /K E IR S BT 7KK -

2N E Ry R Y TRER S8 e AR B O > PR e B G SR G 1 IR AR T
FHHKESABSG S > W8 71~ 74 For > 582 S RFE RS GUKREL
iy o 5% A F E AR T2 RSy R R IS AR i TR 5 -
2N FRY BIPR FRE P2 e i R i R D L0 - i DA R e 1 D) B
B T O TR B2 A -
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3.5.4 FHRBAMRAE (Xylem Inc.)

Xylem j&—ZZB5EH/KE A B BT B Al S Bl A= se A RL fi g 1 5

ZARBEHK > DU e UK - BE/KFISE IRV K -
PNl /NI )i e Wb VANl e hI= b AT R A R ) AP AN =R Iy = ) S TR
Sy WS S R RE T B 38 3 T HY o 1 2 A — (I8 o 3 s B 55 R R (A T Y 2 B
B4l Y > 3 48 18 B m B R RN B /KB 22 SR FL - ROk A £l » 28
&R LYK B 22 RN FLIR HE S - T2 38 Y R e B i Y R A
YT BRI - TR EABRHER R I ORI » (8RR
M FAVEFLE BSOS AROK ~ Z2R)I AR IR KES EAYRIETL - #EMm
EIHIRCAE IR K e HAVERL » B /K e A F IS RAVIETL - PEEE K Rl
R/KEE » SRR KAV E R K - il iE e /Kes 2 LB A E AR - i
R E A IIRE B R (B LN SRR S 53 i » RO K I FLIE I RE S &)
3 o YFEROREIER o SSEAEREL RN 12 m RS IEIEKES 2 SO KR
YA S = +2%~ +3% o ROE/K i a2 R —HER K e miEiiE (a2
BEFE A = R (KRS ) TREBCKER Z 2R E 5t -

R K e T A SRR R S ZE R L AR RO ZE A
=AY GO - F R BRI R PE R B A KBz AL A0
RkZe 2 LIEyiEFL - Sl e KeEs EAEFLLI&Y 5 om RIEEHEY] - AHEME
LEAIE/KEE (nozzle/strainer)fE 15~20 cm FREEZA4E— I HE@EE /K ESTRALE
MR 2 B SRR AL - KK PR SO EL 8 RAE -
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3.5.5 S#pERIARAE

SERANEIN 1991 FERRIT > [EFERESTAVIISET - RS - HERIER
%o RIEPNEAOKEEERL - TREE - AEBREH - /KRS A HAT
w2z EEE U ER  SeUEs S o I T RS R B A KEE R EOK
4 SieRHET S 2 IR B TR UR BT RS BN a1 A - B R
KERH 2R ER > BETH &8 KEREHERG HERENERE > SiTFK
Fo & iman ROt sg e » B KEIRESUEE LA - eye-Water EHE AT 1 1€
Kt EEH AR 2 LRI E - AN F AR A E B S R E K
BIRECNEH 280 W5 R A B 2K WIRETRT T AN A R 87K E FUK B EHE -

0 B B M A A B R 8 E SOK i — B R B 1 (5 LB (2024
Y S R K ST T BB R - 7K/ B A\ BRI e B
NI E KRR 08 77 - 8 78 T -

& 77 BKABMER I E S MR I S i N Fl i KR
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3.5.6 HEIHE TIEEEARAE

B E N SRR ILRY 1982 4 > BEERE LN ALE > BT A EIAT 1998 FEpk
37 AEAEIRMIE £ 5 BT 1 150 [EBUR R IREETE - EEIEEARE TR B
fRE e ~ /KA TR RERE I B K AR > H A @B e | N i KRRV A E] > I
HSB T2 /BEUTER - a0 : PRETE TR - ILAREERSEE TR -
FIAREIRE TS 2B RS RN S8 TR e tl)s - B AERE - #R
IR SETE (R Tkt T e A

o B A R N R H AR A H 5 25 (1 EU AT 8 (- FbE A2 10 (&>
TARTIET (E > HRIEAEST TR RS 4 (E550T -

ZAEINRIE E SESS  isbh B A S FESN T/ NIEE > B EE e
FEralf o BRECRAIEE - 2016 _EPEMFHLIBLLSER 15,401 0T - H
i {181 R B T SR - BREUARERE A 10 [RAIT - R A F R
HYsAREE 5 [EBILIHE -

B E BE N F] Ry P EBUF R E RS BN & AR S SR A AR
R BRI S SRR B R T S 5 - AR AT E TR A T
REfEAASR - 408 79 ~ [E 80 AR > #8 THE(E 1997 FR/ABMEFPEIR > 572 E/
AR RN S e B S Y SR HEVIF 2R T im e BN LSRR K
WA T AN IR SE AN F ] E ] &8 HS B e A K S /R 177
BHRVBR A TR A5 -

79 B/KAFIME R MBS R TE I T B B A =] =
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3.5.7 HEERE TR (FR)ERAH

[ 7 SR T2 (F #) F BR 44 5] (CHINA STATE CONSTRUCTION
ENGINEERING (HONG KONG) LIMITED)j* 1979 B4R T s (¢ H R ER2ET -
GFERE TR » 1RTAE - ARBETAR « Tl - PR TARARBE T 4 AE S IdEE
HESET - FRPE S NEEN Y — A AEEEEE R T REFHNES
TP C RS EIR » MRS AR ZIRFI AR T RS - A TR » Rt
SRIG ~ MRS ROKES TAR -

VO > s A DR RV EH S BRI  #FREEHEER K
it TRERTZ DR AR A ORI &K 1 # 800 IH T2 - B IS8 k%
FEH &SR K BEST » 2005 £ 7 H > EEINEBR S S EMREE) BT 0 8k
T > SRS SEARAE 2005 £EHY 68.6 (R T LT 2 2016 E4EEAE 462 (8T
BEATETERERIERLY 120 {5 S&UEEARE 2005 47 59.6 {FHE T £ 2016
Y 2,496 [RAETT > ESESEERI N —2I1 N8 H ISR - S ER0T 40 4
AN EI R GRS e - RIS RERAREE - AIE 81 A

R TR A FFFERERE S LE - Firtt TRV OER - TFEE)
PIAESSE TR TR L )~ TBiE ) R TATENE > SOFAEIRAERR L TR
EHVRLES > IR TSRS EHEGEE S (TCIMS ) fETHAYRER - AlE
82 frr > W EEL TEEH V& - TEE S THth - S/KA T AR RERK
o G NRETRFHETE U > BIRIC S Zind e LI EH N & RASB R BUE
(B > R TAREHE > aESFF MR E AR - CIMS JHHEHHIESS
EE(E

— > BEEGEEReR  SEamEE  ERESHERERRSEE - 42 #

I #Hhc s - SRERBEEE -

= RIS ARRET)  NEMEEREEL - RIRGIE T A BRME—EMEERE R/
Ry fe LR F AR aR b (R EE TR - T (EE S N BREMEE - R’
RAEETEE > WIS A BRI e o RPEEE R EIE H 3R - B R -
IR - S ORE SR S AE

= REEOITEL  EREEEEE U M tE e T ER B
WA - EECEk e EW > seBAvBdE ] i (B(b > THEEHH
BEEEE -
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3.5.8 HEMLESRAH

HE)LE&#R/ 5] Endress+Hauser » il E+H - & 1953 %G1 TAZAN
Mr. Georg H. Endress Ei{E[¢R1T5¢ Mr. Ludwig Hauser L [E g7 A —F 4 &
HEME THEEFNEREBR A E2IkEELERINEERE . — - E+H ¥
e R BRI R E SRS ~ BESIET - REST  AERT - KBS
Mgl R ESR (BaEcskes ~ fones) T/ R ARt 2 BIOMN & oRHY T
FEERBUER > TNE R VB IR I E T T 2 AIE A AR S > E+H 43
e i > R&D KAy S ddedim e 8K 2R - Fn ~ VAR ~ #AF - 3£
CEFEREAR -~ PEEREE L TR L o E+H REREERAVRSE T
{E » DL E+H BT EsTAEE T O RAG1  FrARRETTEEET T2 1% - #2E
i E+H RGHTREFRIEF RS IETE 8 2 %4 AT DL » R AR TERSE
RN 45 REPERE—R » B FFEHBIFEEFRIE—R  DIERFTAR
IERFERE FE B R FF T A mihAE - M CReS R E o T W RS S Ry i (CEARRE - 1
E&&E TS T H » B4t 572 Endress+Hauser 11 &/8H B RG> FEER Ky
RIS T 3% -

E+H A B o AT A EE e /KB S AT A R s B T 51 =0

— ~ B E LG MR ERiE T RE EEARHE > E@ININEEE > M
BRAG T EMATA/N AT A B TR MR AR > AN
BRI E -

-~ HEFEEE FEFEZE (Conductive) EHEIEZL (Inductive) HYJFEE > 2H]
ERAENER AN > MEHNEEGLEEEE > BHN S EREEEEDN

& -

= AEET AR R A T RIF BRGSO & - ACHIETRE TP R E RS
HYIRIE - AR SRR E -

HE T8 RIELL  RABRE TSR BN KT S E81HE -

I~ grEET MEREEESERCIEEE - FHE S T Eke T EB s bE
[ S et AT AR RV BRI/ N SOy T2 B ARIEEE - ZCHIE R TP Ry S
fLEEE > BHRKPEEEVIE -

N~ KBTS SEEKE T ~ NDRARA TR 16 - B EhERKE
ot~ MBI KE A - UV KE SIS - RS EHEEE - b
BEERE - LLFREAE WA ENE 2B et EKE M — Py i
B
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RIEIRE BRENESMEE - TEVE(L - o%et  BEHEKoihilEd
HEZENENA - E+H AR HIMERZEEW T TN A KBS TiEEs - 545G
TR~ RE - BE RE - BE - fEESTERITEAVHIE - 3 B - £
M~ 2288 NI E R IR — B VRl 284S - MR 2T » RAEEI/KE
SERHVBEIE T30 B T A E 2 BK & &R /K E 5RE Bk S s E BHHRES - &
RORHEALA EiAthERS S - TEEHRARI/KERER > THEEEKAES
AR S FTECE E > BHEKAFEIRERE  AHEZENERERE -
Endress+Hauser > EHEGAANEESIH T - bR T2 ARG T SRR AR
HY o8 BLRAZ RN S 2 A - B AR e e — IR BN R SRR il B & S A B — g
PR S A R Y BB B (5 - ASZR Endress+Hauser > 517 BEET Gm B A2 4
& 83 ~ &l 84 Fi » JHIE RS S E 48 %0El 85 - [E 86 Fiiw -

-/"

ADREN®

vl

8

=

e

. i ',‘ oy ,"“ B | 3 [~
SREE - EASY 7 EL EndresstHauser A EZEBRESEE S

84 2K AT
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By using the same measuring principle and a similar
the line Tu

CUE21 —

CUE26 provides consistent readings with online, laboratory
and portable turbidimeters.

CUE21 and CU
The online

station was specially

The i

for continuous and reliable
measurement of turbidity

in drinking and industrial
water applications. By using
Infrared (CUE21) as well as
White light (CUE22), it allows

i ystem
avoids adhesion of air bubbles
2nd recuces cleaning intervals.
The combination of reusable
2nd traceable turbidity
standards with a clear menu
guidance results in a very fast

measurement acc. to EN ISO
7027 and US EPA 180.1. The
low volume

designed flo

provides a fast response tme
and recuces calibration costs.

costs.

CUE23 and CUE
The ¥ use for

light measurement ace. to EN ISO 7027 (CUE23)
and US EPA 180.1 (CUE24) is an ideal insrument
for research as well as routine measurement. A
fast and easy calibration can be achieved using the
same turbidity standards as for the online unit. The
instrument is equipped with an RS-232 output
which prowdes printing or storing of the data.
Furs 2n auto alert

prompt, which indicates when calibration of the
instrument is needed.

2nd easy calibration at low

5 and CUE26

e online 2nd laboratory instruments,
the handheld turbidimeter is based on the
measuremet of scattered light acc. to EN ISO
7027 {CUE25) und US EPA 180.1 {CUE26).
It is supplied with a rugged storags box
which ything (e.2-
short instruction manual, sample cuvettes
and reusable calibration standards) needed
in the field. The waterproof housing allows a
precise and relisble measurement in 2ny wet
environment and offers an optimum mobility

Row-through cuvetze

with ultrasonic cleaming

under roughest circumszances.

Endress+Hauser

People for Process Automation

25w (turbidity) HIE 25 S E 748 (L)

85Endress+Hauser

Endress+Hauser

Peaple for Process Automation

i

1

¥
e— —

The complete package for
your water treatment

-

Sofid state reference
-

1 -—

= Highly accurate and reliable
menitoring of your water
quality - even at the lowest
turbidity

= No vater or product loss
thanks to hygienic inline
measurement

= From ultrasonic to air bubble
trap: practical self-deaning
functions allow for unattended
operation

= Smart verification and
alibration: absolutely safe,
liquid-free, without Formazin

= Great flexibility, simple B -
handling: one sensor for all of
YOUur measuring points

Flow azzembly
Flowf CUA262

Turbimax CUSS2D without

Flow azzembly Flowfit CUA252
with ultrazonic deaning CYRS2

and with hygienic clamp

86Endress+Hauser 7%

YRS (turbidity) HIE @25 SCE /1 4H(2)
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3.7 Hfr2#

ARNRGZHE 8 RESESHEIERAR > 4155 10 For - {72 Eﬁi&!ﬁfi‘? TEH
KIEE ) R DRIFKS o BT R BB AU K& IR Sos KGR E B -

% 10 HIESHG

S i BE et
I s N & kR #(Happy Valley Underground
Stormwater Storage Scheme)

2 B H /K2 (High Island Reservoir) R x5 H R

A EE g 0 1 HE(Organic Resources

1

\

A Recovery Centre Phase 1, O-PARK 1)
3B /NS K e B (Siu Ho Wan Sewage Treatment
Works)
A J5 e R (Sludge Treatment Facility, STF/T-
PARK)

5A | FRtE) 57K R R (Stanley Sewage Treatment Works)

PEI& B /K 7K [EE (Western Salt Water Service

5B )
Reservoirs)
ERfEMN 5 7K BE BE Rz (Stonecutters Island Sewage
° Treatment Works)
7 KI57K355(Tai Po Water Treatment Works) R EHBE

8A | MAIH i (Upper Lam Tsuen River)

8B | JTEAHE/K%EE (Yuen Long Bypass Floodway)
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371 BE/AKE

& H /K[ (High 1Sland Reservoin) iz i & SRHIPH EEIZR AEN » BiS HE
PR AR S MY - & TR E o RS2 R LR aL B RO
HiglVm B AR SRR - BT & AR AOKE - KERERRESE TR
f&  HNFHEANCE 1950 F2 1970 FRMETHERAR - (E5HTHR B AOKEAE
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Principal Statistics
HIGH ISLAND RESERVOIR INTAKE & CATCHWATERS
Intaks to tunnels
Approx. total catchment 60 5 km Main tunnel & braniches 12 No.
Regulated yicld 318 mliday U-group 5 No.
Approx. total tunnel length 40 km Zegroup 1 No.
Approx, total catchment length 12 km Catchwaters delivery to tunnel intakes 13 No.
“Total length of catchwvaters 8000 m
Main Dams West East Catehwater at Kei Ling Ha 3900 m
Crest length 760 m 490 m PUMPING STATIONS Design Capacity Pumpsets
Crestlevel 65 m PD. 65 mP.D. Main pumping station near West Dam 550  mogalitre/day 5x140  megalitre/day
Max. construetion height 1025 m 107 m (Low Level Pumping Stations)
Max. height of asphalt concrete core 91 m 975 m “Tai Shui Hang 225 mepalitreiday 2x11.25 - megalitrefday
Quantily of exeavation 3900 000 w? 1700000 m? Kei Ling Ha 90  megalitre/day megalitre/day
Quantity of rock-fill (main dams) 6700000 ' 3800 000 m® Hoi Ha 45 megalitre/day megalitre/day
Quantity of rack-fill (coffer dams) 1550000 i 1710000 ' Ho Chung 225 megalitre/day megalitre/day
W Lei Tau 225 megalitreiday megnlitrelday
Col Dams West East Long Keng 225 megalitreiday megalitre/day
Crest length 300 m 100 m “Tai Mong Tsui 225 megalitre/day megalitre/day
Crest level 65 mP.D. 65 mP.D. Pk Tam Chung 90 megalitreday megalitre/day
Max. construction height 45m 20m
Quantity of fill 395000 i’ 3000 m* LOW LEVEL PUMPING MAINS Diameter (mm) Length (m)
“Tai Shui Hang 60 1340
Reservoir Kei Ling Ha 760 500
Gross capacity 278 000000 y* Hoi Ha 600 1770
Usoful capacity 274000000 ' Ho Chung 460 1370
Arcant TW.L. 690 hectares W Lei Tau 460 520
Max. length 56 km Long Keng 460 1160
Spillway level 61 m PD, “Tai Mong Tsai 460 1340
Spillway capacity 453 m’ /sec Pak Tam Chung. 760 1370
TUNNELS AND SHAFTS SHA TIN TREATMENT WORKS
Main Tunnel Diameter (m) Length (m) Max. capacity in 1973 590 megalitre/day
High Island Reservoir Lo Lower Shing Mun Reservoir ~ 3.0-3.9 21 500 Capacity in 1977 1090 megalitre/day
Anciltary Tunnels 2. 1400 TRUNK MAINS Diameter (mm) Length (m)
Branch Tunnels (6 Nos.) 8000 (total) Sha Tin to Lion Rock 1524 1830x2
Pipeline between Portals R & T (Pak Tam Chung) 410
Shafls (12 Nos.) 76 (av.) PERMANENT ROADS Width (m) Length (m)
Spillway Tunnel 280 Teeder Roads 6m (plus 1.83 m pavement) 20625m
Avcess Roads 6m 6830m
U-Group Tunncls Access Roads 3m 27332m
Main Tunnel 2636 6700
Branch Tunncls 26 350 Notes: P.D. Principal Datum (appros, 1.2 m below mean sea level)
Shafls (2 Nos.) 20 12 (av.) At the present stage of construction. a few of the figures given in the principal statistics are
provisional.
Z-Group Tunnels
Main Tunnel 26 910
WRevised on 08-01-2018
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Geological Age:
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Indirect Water Supply Mode-Pump Scheduling Optimization Using Big Data
Analytics

Awater utility uses Supervisory Control and Data Acquisition (SCADA) to record
data on the operations of many different types of equipment. These huge amounts of
data potentially contain operational knowledge from many different operators and can
be used for big data mining to collect information to optimize pump scheduling.

Traditional pump scheduling is individually controlled based on a set of
operational rules. These rules were mainly based on pump performance to evaluate
pumping efficiency and to monitor the water levels in the distribution reservoir to
decide when to start or stop pumping water. However, there is no accurate calculation
method of controlling those pumps when setting the upper and lower limits of water
level as parameters. Senior plant operators make operational control decisions based on
past experiences and information. These include knowledge of the equipment for water
supply system control boundaries, knowledge of abnormal events, and knowledge of
the demands of water on different weather conditions, festivals, holidays, weekends,
etc.

The reservoir works much like an emergency backup battery in that it stores water
and acts as a buffer in the case of a sudden demand of water or to regulate water pressure.
In order to reduce cost and expenditure, it is preferable to pump water into the reservoir
during off-peak hours when the power company charges the least for electricity and for
the reservoir to act as a buffer by effectively releasing water when needed during peak
hours. In addition, regional areas have a set pattern of water demands during different
periods of time. If the large amount of data collected from SCADA could be combined
with algorithms to predict water demand, it would be of great help in designing a system
to help maintain stable water supply.

This study proposes an advanced scheduling system utilizing a Real-Time Water
Output Forecasting Module (RWFM) that uses the Median Momentum Approach
(MMA) as the basis for the development of real-time water demand prediction. In
addition, a Real-Time Pump Scheduling Module (RPSM) uses pump performance to
calculate an optimal pump combination. This model uses time shifted time series data
as input to predict water demand to calculate what time frame to run pumps. With the
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use of fast computational processing, an optimized calculation method is used to the
select the most economical approach to activate real-time pump scheduling. A
flowchart of how the advanced scheduling system is designed to work is shown in
Figure 1.

The development of the RPSM began first with the observation of the pump station
operate environment and SCADA data. A computer was used to develop a pump
scheduling simulation program. The program was then run to evaluate each operational
data from station. The RPSM was developed using the Heuristic Algorithm (HA) and
utilized the RWFM prediction of short-term water demands to select the optimal and
most economical scheduling.  This study was carried out in the following steps:

=

Selecting important variables and information from the pump station

N

Finding the useful pump combinations

.

Planning scheduling optimization rules and restrictions

&

Algorithm for optimizing pump scheduling

Among them, the algorithm for optimizing pump scheduling are affected by the
following guidelines below:

1. Filling up the reservoir during off-peak hours

2. Making full use of the reservoir by releasing water during peak hours
3. Using MMA to predict future water demand

4. Time shifted time series data scheduling

5. Removal of irrational combinations

Finally, in order to evaluate the scheduling performance of the modules, the results
were compared to the daily electricity cost of the pump operational records to see if the
scheduling program in this study actually lowers electricity costs.

A system that consists of both RWFM and RPSM used in indirect water supply
mode was experimented on with computational calculations. The results showed that
when compared to traditional water level conditional based pump scheduling, the
proposed system can effectively lower the electricity peak requirements and
expenditures of the water utility. The Taiwan Water Corporation (TWC) Suao Water
Plant indirect water supply mode was used as an example and includes a pump system
combination consisting of two 100HP and 50HP pumps along with reservoir that can
act as a buffer for 1.16 hours. The electricity cost was calculated by adopting the Taiwan
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Power Company (TPC) 2017 summer weekday 3-stage electricity pricing. Using
SCADA data from January 1% to the 31" of 2018 for experimentation and evaluation,
the results showed that using the optimized pump scheduling system could reduce the
average cost by 6.51% when compared with traditional pump scheduling in a single
day calculated with 96 intervals. These results are reflected in Figure 2. Figure 3 shows
a comparison between a traditional scheduling and the proposed scheduling calculated
with 48 intervals on January 30", 2018. The results showed that the electricity cost from
the traditional scheduling was NT $8,367 and the electricity cost from the proposed
scheduling was NT $7,868, a 6% decrease in electricity costs. If the intervals are
increased to 96 intervals, the electricity bill would be NT $7690, a 7% decrease in
electricity costs. If a quadrupled sized reservoir is considered, the average buffer time
becomes 4.64 hours and the cost reduction on the same day calculated with 96 intervals
becomes 21.40%.

It can be concluded that the following factors may affect the efficiency
performance during optimization of pump scheduling:

1. Differences in electricity bill rates
2. Effective reservoir capacity
3. The range of the upper and lower limits of the water level

4. Existing information regarding the differences of the KWH/M? of the most
used pump combination

5. Accuracy in predicting water demands

The results further emphasize that had kept up with a smart water management’s
primary goals, to provide efficient operation and management, effective real-time self-
regulation, reduction of pumping costs, and decrease the likelihood of the power
company having an electricity shortage during peak hours.

Keywords: Big Data, Intelligent Systems, Smart Water Management, Pump Scheduling
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INTRODUCTION

The current situation describes a general assumption that the public sectors take full responsibility, based on " obligated constant supply " of compensation, dispute, and natural disaster. The products or services
provided by public utilties are the necessities for daily life. Thus, when providing such products or services, there must be a fair and legal trading relationship between the providers and the users. As a Public
enterprise, Taiwan Water Carporate compensates for the users' water stoppages losses caused by natural disasters due to the force majeure accidents. based on the spirit of the principle of the social state.

What are the sources of law, definitions, and legal criteria for the ibility of tion for water st losses caused by natural disasters? Are the compensating requirements too difficult for the
users to fulfili? Whether the supplier abuses its dominant position in the market determines the scope of compensation and violates the Principles of the free market and reduces economic efficiency? On the
contrary, whether the compensation claiming requirements are too easy to fulfill. resulting in users wasting water resources and failing to energy

The purpose of this poster is to clarify the legal relationships between water users and providers, in order to regulate and supervise them in a reasonable way.

METHODS RESULTS AND DISCUSSION

Table 1 - Loses Caused by Natural Disasters 2005 ~ 2018

Unit New Taiwan Dollar Unit Personis)
* The insurance excess and deductible should be covered by the water suppliers or by the users. S

The difference in the premium rate between the frequent drought areas and the normal water :

supply area should be taken into concern and reflect the reasonable price when designing the

Wisurance systom. o O — - - 200,000,000 2000
| natural disaster insurance in the public sector and increases |

ral publics' decision-makil

» At present. the public utility interruption clause in the insurance law is only adapted 1o the fire 150,000,000 1500

insurance, the insured could claim their power cut or water stoppages losses which were exactly

caused by the fire accident as mentioned.

3. Legalization of force majeure loss compensati 100,600,000 A0,
* The best solution to resolve the dispute over loss compensation should be to formulate the "loss
compensation system”, to formalize and legalize the loss compensation 50,000,000 500
“Water supaly irtemuption

Otner
/ disasters. _’[wnpsrs-nnn

Dar 2005 2006 200 2008 2009 2010 2011 2012 203 2014 2015 2018 2017 2018
m /4Unnusllfed No = Tatwan Water Corporation disaster loss smount  —Casualies (Persons)
e ) \eommioy + Taiwan water corporation’s property losses caused by natural disasters such as earthquakes, floods and

typhoons are not significantly positively correlated with the total number of casualties in Taiwan.

i Non-Dispue oo
1. s . Compensation

Insurer

Comparing to the feature of “inevitably occasional power outages” to the power supplier in Taiwan, whether
the water supplier should have the same of " obligated constant water supply"?

The establishment of a natural disaster compensation insurance system not only could reduce the financial
Figure 1 - Current Waler Fee Syslem deficits of public enterprises but also reach the goal of compensating the users who are affected by water
stoppages losses especially the household users.

— Note: | malCash Flow . i
) Water supply —— * The insurance should also consider the supply-side factors of the market. With the policy planning of the
Participative Managoment inter-uation — public sector, the funds of the insurers should be introduced to form a management mode in which the state,

Walor fea + Basc chargo N public utlfies, and users participate in the responsibility sharing, to increase the feasibility of the natural
A disaster loss compensation insurance.

| bamage. J otner _l No ‘ + The insurance market and tax incentives are strict and limited to the natural disaster force majeure risk

', |evaluation | disasters | compensation | insurance. The general public is deterred from the non-guarantee matters and the risk sharing due to these
insurance limitations. Therefore. the govemment should combine natural disaster insurance with preferential
taxation policies to increase people's willingness to insure.

* Most of the stat d busi are i listic. Due to the lack of

Conii pressure provided by the market mechanism. the economic performance and service quality of the business

pensation

3 — are often criticized by the public opinion.

+Fire Caused

+ Based on policy considerations, those who are for the damage caused by natural disasters
should be specified according to the form of natural disasters, such as typhoons and earthquakes At the
'same time, the requirements and procedures of the claiming cases should be clearly defined to eliminate
disputes and prevent abuse.

 Legalization of force majeurs loss

Figue 2 - Futura Natural disaster Ins.irance Dasign

CONCLUSION

1. Public utilities should have limited compensation for the loss of users in accordance with their
business vegu\allons Policymakers must maximize economics and maintain environmental
natural Besides scientific methods,

social policy p\annlng and decision making are alsa important.

2.1n addition to the post-fact remedy, it is also necessary to apply pre-fact governance of the
government and choose appropriate natural disaster reduction palicy toals or economic incentive
tools to reduce the impact of natural disasters.

3. The pricing system in which insurance companies, water suppliers and water users via
participative management, they can supervise each other's costs and compensation mechanisms,
and awaken participants' attention to environmental protection. energy conservation, and reduce

Figura 3 & 4 - Pipeline damage and repair sile caused by ralura disaslers

water waste.

Relerences:.. oA weter gox twinp sacnmpec
hitps: At nfa. gov.tiwieag/inde piip
3 Staphen 5 Colir (2014 ootierai anct Naterat Disaster. Joursatof Cutrs! Evencmy, 73, 273:200, DO 15, 1080/17530350 2013 885064
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INTRODUCTION

The "Aluminum” was regulated with three-stage regulatory limit to 0.2 mg/L (applied in July 2018) in Taiwan in 2014 and classified as the contaminant that caused taste and aesthetic effects on the "Drinking Water
Quality Standards™. After years of improvement, the number of waler treatment plants in Taiwan Water Corporation (TWC), whose aluminum concentralion in finished water exceeded the internal control limit of 0.16
mgiL, has reduced to 15 in 2019 (1 exceeded more than twice; the others exceeded once).

ok bl o w

According to the survey results, these mainly caused by excesslve coagulant dose and high pH of raw water, followed by the high aluminum concentration of raw water and the poor filtration efficiency in water
treatment plant, which have been i the plan based on research and study, including the enhancing particle and turbidity removal, oplimizing condition for coagulation improving
the performance of water treatment facilities, and using with aluminum-free coagulant.

In order to reduce further aluminum concentration in finished water, this study focused on the control strategy of residual aluminum concentration at water treatment plant, and selected Yuan-Shan water treatment
plant as the object of evaluating field to decide the better improvement strategies.

METHODS RESULTS AND DISCUSSION

1. Tha control stratagy of residual aluminum concentration + According to water quality analysis {Fig. 3), concentrations in raw water were 8.63 as pH, 2.69 NTU as
The six processes of “Aluminum improvement standard operation procedure for water treatment turbidity and 0.04 mg/L as aluminum. The aluminum concentration in water increased to 0.30 mgil. after
plant” were proposed below. sedimentation, and decreased to 0.16 mg/L with 8.33 of pH and 0.79 NTU of turbidity after filtration.

Water Treatment Plant Basic Data Collection

The dissolved aluminum concentration in treated water is higher than that in raw water was due to the

*  Raw water quality data i3 gty o i 9
: : poor coagulation performance in water with high pH value. Also, higher turbidity after fllration showed
Wiale. freatmentplant deaigniinformation that the fitration performance is poor. It caused concentrations of aluminum and turbidity in finished
Finished Water st water exceeds the internal control limit.

rategy
«  Operational performance evaluation & enhancement (OPEE)

Water Treatment Plant Field Test o
+ Water quality inspection (residual dissolved and particular aluminum)

e
¥ L 4 b o - It is recommended to adopt the strategy about ™ jar testing for proper adjustment of pH value in
Feasibility, operating and cost-effectiveness analysis 2
o ¥opering % coagulation to obtain the optimum operating conditions * and "improving the performance of water
2 Water Quality Test Assessment treatment facilties by evaluation & (OPEE) ", that can effectively
§. + Jar-test (pH, Coagulant) for turbidity and residual aluminum reduce the risk of excess residual aluminum in finished water.
-] mglL
S . 863 50
g Improvement Strategy Selection . ~— 8 - a3 830 -
8 —— e ) >
s
3

+ Operating test uz

03
70
Finished Water Effect - - - .
+ Regular monitoring of turbidity, pH, residual aluminum, and other 0.02 -
o - 60

items for 14 days or more

raw water floceulation sedimentation filtration finisned water
Confirm Finished Water Aluminum Improvement Strategies wmdissolved aluminium = particulate aluminum “pH
Figure 3~ the aluminum concentration and pH in treatment process of Yuan-Shan water treatment plant

under internal
control limit

Figure 1 - Aluminum improvement SOP for water reatment plant N "
2 Cace iy 2 Vs Sha weter Gaatiant oisat + According to the results of jar test (Fig. 485), lowering the pH to 6.8 and PACL dose about 2~3 mg/L can
. . @ . fleclivel: ntrol the residual aluminum concentration (0.05~0.07 mgil) and turbidity (<0.2 NTU) i
Yuan-Shan water treatment plant produces 14,000 CMD, which mainly relies on Keelung River and Mk ¥ ¥ ncentiaton WL a ity i

water.
Shexing Creek for its raw water (Fig. 2), and uses PAC! for coagulants (average dosage of 3.0 mgiL
as Al). " mgit NTU | mgit
020 160 160 00 on s
L 140 130 S 2 412
015 = \ 008 "
010
i I l
00 000
pH 80 77 74 71 68 65 20 30 40 50 60 70
f : " 3’ PACImg/L
Figure 2 - the raw waler of Shexing Creek (left) and Keelung River (right) = disalved aluminion meparticulate aluminum —tubisiy gL -na:wﬂ!/ M’e ——
CONC LUS'O N Figure 4 - Jar fest at pH from 6.5 to 8.0 (PAC! dose=3 mail)  Figure 5 - Jar test at PACL dose from 2.0 ta 7.0 mail (pH 6.8)
- - + After lowering pH value of raw water by adding 60% sulfuric acid in distribution well (Fig. 6), aluminum
* This study showed that residual aluminum concentration in freated water in Yuan-Shan water concentration in raw water was 0.08 mg/L. It increased to 0.26 mgiL after sedimentation, and decreased
treatment plant could be lowered by lowering pH value. 10 0.09 mgiL after filtration, satisfying the internal control limit of TWC.
+ According to the literature, the analysis of particulate aluminum can be used as an indicator of the ol e .
separation efficiency of sedimentation and filtration. When the effluent turbidity is less than 0.2 X - 763
NTU, the particulate aluminum in the filtered water can be regarded as mostly removed. It is 04 . T 744
recommended that the internal control limit of turbidity less than 2 NTU in the sedimentation water o e . 2
and less than 0.2 NTU in filtered water and finished water are used as simple control indexes. 03
0
« It is recommended that Department of Water Supply in Taiwan Water Corporation assemble 02 —_—
enthusiastic colleagues with experience in reducing the residual aluminum concentration, external 01
experts and scholars to compose a " Water treatment plant aluminum contaminant improvement ; - -
technical counseling group " to provide the technical advice to the plants that aluminum o &0
concentration in finished water exceeding the intemal control limit. rave water floceulation sedimentation filtration finished water

mdissolved aluminium  msparticulate aluminum +pH

Because some water freatment plants somelimes have an impact on the water quality failure, e e e e o i e
caused by overloading or poor performance of treatment facilities. Therefore, it is advisable to A i e M

apply OPEE preferentially for reduction strategy.

References: 1] Jekel, MR Helnzmann, B..” Resldual Aluminum In Drinking Water Treatment', Jounal of Water, 1985,
2] Qureshi, N.; Malmberg, R H.," Reducing Aluminum Residuals in Finished Water”, American Water Works Association, 77(10), pp.101-108, 1985,
3] Siinivasan, PT; Vlraranlmvan T Subrarmanian, K.S..” Aluminum in Drinking Waler: An Overview”, Waler SA, 25(1), 1999
4] Van Benscholen, J. ; Edzwald, J.K.," Measuring Aluminum during waler reatment: ind Application. American Water B2(5), pp.71-79, 1990,
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REALITY AND ITS DIFFICULTIES

Being struck by two enormous typhoons in 2008 & 2009, Nanhua reservoir has lost
its 40% volume since then. Making it more difficult to provide water to a wide area
of 1.4 million populations in southern Taiwan safely. To solve this problem,land
excavation and dredging,two strategies of sedimentation removal have been put
into practice on tha reservoir. But both have thoir own bottiencck(Fig.1~3).

METHOD

In order to solve tho problem, we focused on improving the dredging works.
By reforming the dredging head and using the “Flow*density” methods, not
only the efficiency was raised tremendously (Maximum density can reach
500K ppm) but also the dredging results can be evaluated in a snap.

et plttom O crect Mxrgtene
i %

Mudusiog vl
Hasm

A Fig 3 Temporarily pool contains credging mud. It contained 40K m of mud each round.
x 3 round each year, resulted maximum 120K i every year.

o s FUTURE PLANS

A Fig.4 Sketch of tha new dredging method
Due to the success in 2018, we leamed the potential for dredging works.

. combining with nearly “sediment sluicing tunnel”, we are

planning to execute a whole new idea called “trapping / diverting channel"(Fig 8).

The formula we are using *

« Dimension: 1000m*100m*10m{L*W"D). constructed by under water dredging.
* Trap muddy flow when typhoon or flood comes.

« By using the sediment sluicing tunnel, divert the mud to downstream.

* Provent the reservoir from siltation.

m, m* " __ftons
density (52) % flow (se—c) X106 = weight of dry dirt ()

SILTATION REMOVAL BY YEAR

To make sure the effect of the channel, we used a 1:81 model to simulate several
flood scenario(Fig.9). The result showed that by adding “trapping / diverting channel”,
the efficiency of the sluicing tunnel will be raised from 24% to 39%. By executing the
combination of all the plans, the siltation problem is expected to be solved.

G EE ]
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A Fig 5 Bar chart of siltation removal by year

However, this approach drained a large amount of the muddy flow which
may pollute downstream river. So we made some earth embankments to keep
the mud and drain relatively clean water. It worked just like filters(Fig.6~7).
According to our experience, the water we drained to the downstream reach

the standard of Category B water bodies. A Fig8 "trapping ! diverting channel” A Fig.91:31 model of Nanhua reservoir

Re——

CONCLUSION

After the two major typhoon (Kalmacgi & Morak) struck in 2008 & 2009, many
reservoirs in Taiwan have been suffering from siltation problem since then. The
results of these projects not only indicate the superior performance of the new
dredging method in Nanhua reservoir but also encourage the authorities to consider
the possibility of applying these approaches to other reservoirs in Taiwan.

A Fig 6 Sketch of how earth embankments fiter muddy flow A Fig.7 Skyview of one of the earth embankment
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