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KB /KE 2 2248 > 5 ERFT(World Bank) izt B EIR G RE
4,500 BT A RUKEHE K EMR/KIER @ MiEt/KE 2 DILE 2 @AGE
o AR T HY /KA E] - G #E$RTT(Asian Development Bank) {5 HE4F
Y NRW J 290 fRI7J7A R » #ER/K A BIFIEEIT 90 ([8357T - L - A
BT NRW CR Ry 2R VIHTRRE -

G B ATK AT 2015 27 RKR By 16.63% » NRW EEFR By 24.73% - (IR{EEL7S
B2 \HeE 2012 AT BRAR Ak TR EaTEh (Green city index) » EAFEE K
I AHNE 27 (EIRTT 2011 FSFHLRKR 13% » SR TN 22 (FE
7 2011 FEPHRKR 22% » T IEEIR/AKRETE (2013 £202248) | ZHéE
EE KA RIS GUAR - IR ASREE - WRIEE - BRE
AR RS ERATAR S 5 TAE > BETHY 2022 FRIFERIRKEE 15% -

RSP T e me R 7K PTG & i (Water Loss Asia 2016))2 2016 £ 9 H 6 H
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R e HFF 2 IR K6 B NRW S B RAY 77724 > BEiEIEs
ARG ZE > AR EEREEE s BRI KAE] - AT > 1M
2 LR sl ey T T - HEURAVECRIT A Rt A£G A HENE
T o HrpRRBL A&+ FREA Gary Wyeth FY[EIFE - 2207775 TA7K A EE
KBRS AR ALK E S i R (K EBUTR A R A LB
— e KA F SO KE SRR AR G A RS E £ ] DAeiE R e H R R
& NBUFE P HBECERR TS SRl s - EERNFERE - 5)h
FBEIER A 3T SR TR N #EATEIEA nE R A E & AL
Ko AT NRW SRESFEFRTIN &8 - 5AE T2 ERTT e EiuE i -
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AL E 7K & (Non-Revenue Water, NRW) By A /K& 491y 7K BB 5] F P U
KEN/KEZ I ZRE > HRERIT(World Bank) (his E S EHERERE
4,500 EILITA RAKEHBBUKEWR/KIES » iEKE R MLIE 2 A
e AEREN 7K A E] - BEE SRAT (S E AT NRW B 290 (BI2J74
RO EROKAFFFRRIT 90 (8357t - WL - AREYERE NRW Eifiat)
HIERE -

B EARIKAE] 2015 FEZRKRE 16.63%  NRW LLR By 24.73% - (B 4875
B8 \ Gk 2012 ST skek eIl niai & a¥El (Green city index) » i SE NIt
[ 27 & 2011 FFE-F30R7KER 13% » MR MR 22 (B3 2011 4
MK 22% o TRRERKRETE (2013 2 2022 ) ) ZIHEEEAKA
TR A - IR ASEE - WREE - BREERIBEAR
S BLRATAR 5 % TAF » THETHY 2022 FEFREIRKEE 15% -

AR ERAKRE T 58 B AOK A F 2 EEEE - AN E]SE /& B b
T S BRHAES 77 Bl BT s SIS AT ST & - MR M P e 2 15
R © 55 Ry 55 R TR (ER /KR Z RN ZE BN F R B2V L AOK A ]
SHEET > BN G ERERtH 572 B K IR LB T R ~ fa MU s o L 5
ot B RS HE R R B R B i R 58 B AKX SR G (R
TRESSETS Z BRI
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1 ENJES 2016 FFEENRKD aHET e 9 A 6 HaiEs:

08.00 am
09.00 am
09.00 am
05.40 am
0545 am

10.15 am

1045 am

11.30am

11.50 am

1210 pm

1230 pm

1250 pm

02.00 pm

02.20 pm

02:40 pm

03.00 pm

DB.2G pm

03.40 pm

04.00 pm

04.20 pm

04.40 pm

Plenary 2 :

| Registration

| Welcome Remarks by Chairman PERPAMSI
| Keynote Address by Mr. Cahyo Kumolo, Mi
| MOU signing of Partne rships between PERPAMSI and Australian Wate r Association [AWA)
: NRW Reduction Strategy, Current Status of NRW Regulatory in Indonesia

Plenary 1

ister of Home Affairs of the Republic of Indonesia

Mohammad N atsir, Director of Water Supply Development, Ministry of Public Works and Housing, Indonesia

PERPAMS), Indonesia

Lessons Learnt from NRW Reduction Project in PDAMs

Coffee Break and Exhibition Opening

SESSION Al: CASE STUDIES INDONESIA

| NRW Reduction through Management of Distribution

Pattern

| Superia, PDANM Bandarmasih Kota Banjarmasin, Indonesia

DMA Establishment and Operation in Surabaya City
Tatur Jauhari, PDAM Surya Sembada Kota Surabaya,
Indonesia

| From Awareness to Ac tion, Reducing NRW in Pontianak

Lajito, PDAM Tirta Khatulistiwa Kota Pontianak, Indonesia

| Customer Service Level and NRW Reduction Dilemma in

the Limited CAPEX
Hari¥udha, PT. Aetra Air Jakarta, Indonesia

STREAM B

SES5I0N B1 : T BASED 50LUTIONS

| case studies on Telem etry and NRW Applications

Roland Crambert, Lacroix Sofrel, France

| Progressive NRW Reduction with a Holistic NRW

Management System - Kota Kinabalu
Guido Wiesenrieter, Water System s Optimization (WS0),

| Austria

The Role of Hydraulic Modelling'in Remote Leakage
Detection in Water Supply Systems

| Tanazy Kulkarni, Be ntley Advancing Infrastructure, India

IT Development Strategy in Asset Management System
Benny Andrianteo, PT Adhya Tirta Batam, Indonesia

Lunch and Visit Exhibitien

SESSION A2: CASE STUDIES INTERNATIONAL

| water Loss Reduction —- TWC's Appreach of Using IWA

Best Practice
Dr. Tin-Lai Lee, Taiwan Water Company, Taiwan

| Improving Operational Efficiency Through a Holistic NRW

Program
Khairul Effendy Bin Tusam, Ranhill Holdings Berhad,

| Malaysia

Tokyo's Experience — A 3% NRW Rate
D, Atzyshi Masuko President T3S Tokyo Water, Japan

| ideal Infrastructure for Effective Water Supply System for

Water Loss Assessment & NRW Reduction
K. Ashok Natarajan, CEC, TWICL, India

SESSION A3: LEAKAGE

| Collaborative Development of a Server-Driven Software

System for Trunk Mains Leak Detection
Brian Wright, Echologics, United Kingdom

| Beyond Leakage Management: How to Decide Where and

How Many Detectors for Leaks in DMA
Jaoshyan Chen, Taiwan Water Company, Taiwan

| Effectiveness of Large Diameter Leak Detection in

Reducing NREW
Hugh Chapman, Pure Technologies, Australia

| Managing NRW through Control System and Performance

Based Contract
Hendi Muhayin Fuadi, PT Risdi Pratamindg, Indonesia

SESSION B2: PRESSURE MANAGEMENT

| advanced Pressure Management Pilot Project in Taiwan

Yilan
Lin, Chih-Hsien, Taiwan Water Company, Taiwan

| Using Pressure Management to Successfully Reduce NRW in

Kota Malang
Teguh Cahyone, PDAM Malang, Indonesia

| Kuantan Holistic NRW Programme

Sufian Sidek, Wysth Water Consultants, Malaysia

| water Operator Partnerships — Reoccurring Themes from

Non-Revenue Water Management Reviews throughout Asia
Matthew Giesemann, City West Water, Australia

SESSION B3 : COMMERCIAL LOSSES

| Metef'ing Difference of Various Metrological Classes of

Water Meters
Chun-Lin Chiang, Industrial Technelogy Research insttute

| (RY), Taiwan

Using AMR and Advanced Metering Technologies to
Manage NRW
Andy Mewland, Sensus, Malaysia

| Utilizing Intelligent Data Analytics to Reduce NRW

Raymond Moukar, itron Indonesia, indonesia

| Red ucing Commercial Losses Through Eradicating lllegal

Cases in North Area Of Jakarta
Junzedi Tamam, FT Aetra Air Jakarta, Indonesia

Networking Reception



% 2 HlJe s 2016 o KPabtal e 9 H 7 HE#iER

TIME TOPIC SPEAKER
08.00 am Registration
09.00 am introduction Gary Wyeth
® What is NRW Wyeth Water Consultants,
® Why Should we Reduce NRW Maiaysia
® The Economics of NRW
09.30 am NRW Water Balance Sufian Sidek
® What are the Components of NRW Wyeth Water Consultants,
® The WA NRW Water Balance Malaysia
® NRW
1030 am Coffee Break
10.45 am Commercial Losses Andy Newland
® Netering Accuracies Sensus, Malaysia
® Meter Sizing
® Theft and Tampering
11.45 pm Managing NRW through DMAs Steve Preston
® DMATheory WSO, United Kingdem
® OMA Monitoring and Reporting
® DM A M anage ment Software
12.15 pm Lunch and Visit Exhibition
01.15 pm Pressure Management Gary Wyeth
® Relationship of Pressure vs Leakage Wyeth Water Consultants,
® Affect of Pressure on Burst Frequency Malaysia
® Basic Pressure Management Techniques
@ Advanced Pressure Management
02.15 pm Active Leakage Control Mark Nicel
® Theory of Leak Detction Echologics, Singapore
® Basic Leak Detection Using Acoustic Equipment
® Advanced Leak Detection
03.15 pm Leakage Repair and Quality Gary Wyeth
® Repair Technigques Wyeth Water Consultants,
® Speed and Quality of Repairs Malaysia
03.45 pm Coffee Break
04.00 pm Practical NRW Management Ahmad Samhan Daud
® Day to Day NRW Manage ment Jalur Cahaya, Malaysia
® Decision Making
® NEW Reporting
04.30 pm Questions and Comments Gary Wyeth
Wyeth Water Consultants,
Malaysia
05.00 pm End of the Workshop
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B BE

R G FRE S B AOK ARG K ATATR K aR0 saBl g #7725 R
TEMNES B [E &I B THY B 7 F M 1T SO BE T » A I A I A Y B B
Bl = EEEE R ARSI B - DUZR YR E TR - A
RSBNBZEEHHE ~ B ~ Friosz ~ B ~ BN ~ HA - 88 - 1
FOEBIE BN TR 5 22~ B ARK S SR BN UR SRR e s - s iR L HFs 1 X
FHENJE 7K 177 & (PERPAMSD % Mr. Rudie Kusmayadi B2E[JE BUREE K& HE
HYAEENE Mr. Cahyo Kumolo B » Wi%eHE 1 i ENEE B R/Kih AN B El
[EAEAFLAE/KAVE B BUR K EAVEREERS IS ~ MEE RV e ENJERYAE
7K e W BB B 27K 17 2 (Australian Water Association, AWA)Z & & 1EH S8
Sl FE BN K 17h £ 38 R B G o HARBHMGHETT o0 4 sk i am - SRR AE 70 ik
Stream A FYENJE S EFE EIR/KIT 6201 FELR/KE AL Stream B #Y IT FEA
R T EE R P S K S s R T oSS R Sa T am - LU 7 gl B A R S R i 2
e e

Session A2: E[fEZEHFE

1. Water Loss Reduction- TWC" s Approach of Using IWA Best Practice CHHFEE &
BERKAFRKPGEE FTRER)
TEEEE HAOKEE LN S H RISRETERE - K548 ~ st s & - K
B BKE - BRRE - UK R > MR PR E b HEE -
{KBRIV/KE ~ 825 ~ AP - IR a8 R At KEAREE -

e AWWA 7K #2015 KR E 75.27% - FEUTE K8 By 24.73% »
TR By 18.92% » TR /KR R i 5 iR = B NS 4R S ad -
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# 3 GEEAOKAFIRIE AWWA KPHFER

Billed Water Expnrted
Billed s

Revenue Revenue

Aut. Billed Metered Cons. : :
Cons. 2.347B(75.26%) 2“38"; ;ﬁtseg
2.348B = =
(Aol::s (75.27%) Billed Unmetered Cons. (52130 [(7527%)
Water 25B 0.001B(0.01%)
;)WII BLOT) b, Unb. Metered L ons.
L2t Aut.
Sys.
2.978B I” Cons.
(95.5%) 3.119B |} ISIB Eff. Unb.
(100%) Sup. . . _' : 799, : Cons.
3.119B 0.25
(100%) App. Cust. Met. Inac. :
J osscs Handling 0.067
Water | 0.071B Unau. Cons.
Losses | (2.29%) 0.005B (0.15%)
TS 0.59B
Water (18.92%) Real Leakage from Serv. Con. Up to Leakage
Imp. Losses Customer Meter 0.519B
0.14B 0.519B Leakage and overflow at TWC a 6 63%)
I_(4.52%) (16.63%) Storage Tank .

578 B AK A 7 B ED B EOR KR+ 4. (2013-2022)5 5 > THET 10 R
T A 1 S AR S R KR 1 R 20% B E B BT 17%(2015) &
15%QO2DEAT » HARE +HFWER BV RK 10 B TAR > AR
FEAFTKEREKE - &R AKHF513 0 R ERE > & " KB
B TIRITEREE KanE T EBRKES T EREE HEE
FhrE T o LRI =HE @ e m B - WRFRKIIEE  SiEgEAS
VO 7 3 > st 2RI E 4R -
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2 5B ERKA R IWA 27 A H B E RK
B TWC adopts the international practices that are promoted

by the IWA Task Force to manage apparent losses

Data analysis
between archived

data & data used
for billing/water
balance

Meter inaccuracy
& Meters do not

register volumes
passing

Economic Target for Data transfer
Apparent Loss errors between
meter and billing
system

Existing Apparent Loss

Unauthorized
consumption

Theft & illegal
consumption

2. Improving Operational Efficiency Through a Holistic NRW Program (Bg%% : Khairul

Effendy Tusam)

ARG EZKENRW)HY KRR Ry B E AOK E SR B AR ERCRATEIE - /]
DU A EMIpTE T 2K ERER - MBI KEEHEESEEER
(physical) M117 B (administrative) i K 5¢ B & BRAYETT © B HGHY ¢ B A it
TKZGIAHRE - (& F KRR Im KR ST« (T se B S AT A Y B
iz e FeFr DU IR /K ERVEEERT - BFRE0E » SHELHA  SirH s
THE ~ AGE ~ AREHE SOREE -

12



3 NRW Sagsi e & (L E
\_/ ~  NRW BOUNDARY MEASUREMENT .

v NRW = Volume of Production - Billed Consumption

Poor

.
: Administration s
Aggravates
Situation .

Ranhill(F AR PG a0 ST AT ZECReH K B EETE) H 2002 5 Z25 Eldi# 105
o 4 (EFSESRERETEKEZSH 212 AEAT » ReTEKEXH 3T%0FE
25.5% -

[B] 4 Ranhill F 2002 £ TAG K BT AR
_}&W‘QEDUCTION IN JOHOR

*ﬁ NRW In Johor (2002 - 2015)

§ a5
:
& 33
LT
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Session A3: JB/K

1. Collaborative Development of a Server-Driven Software System for Trunk Mains Leak
Detection (BE5E# * Brian Wright)
12 B2 P aE Selangor B Z B THVARER - NRW 1915 /7 @ T E(DOMA) N BT
i NRW H 42.8%[F(EZ 32.3%(2005-2011) » H SAZMHE N2 34.6%(2014) > &
PV NEEN NRW [ B2/ NaS MR R £E5F &SN NRW FylE Yy 2.3
i

% 4 /NENSN NRW 737
Strategy to focus Outside DMZ

Percentage coverage of account and pipe network within Client’s DMZ/PMZ:
65% and 57.3% respectively.

Total Pipe % pipe Total

No Description DMZ/PMZ Length length accounts 'V::::’:?:;:s {rrs:gd) {:Ini;:':} N(I::)v
I WBA (km) coverage (nos)

1 Inside DMZ 1,182 149056 57.3% 1,262,616 65.0% 1,778,504 484,334 27.2%

2 Outside DMZ 11,094.4 42.7% 680,293 35.0% 2,882,950 1,124,531 39.0%

3 TOTAL 26,000 100.0% 1,942,909 100.0% 4,661,453 1,608,866 34.5%

NRW level outside DMZ is x2.3 higher than inside DMZ
REVE G R/KIE 2 {RGEGEH BB E R TR -

R 5 EBREHE AT E SR R7KARER LR

Worldwide 3,221 2,966 92
Europe 1,583 2,023 128
North America 711 496 70
Africa 383 244 64
APAC 298 150 50
Latin America 186 40 22
Middle East 60 13 22

Source: Laven & Lambert, Water Loss 2012, Manila
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Leaks per km
&

uoo

REVEGR/KEAEE RO KEEEA T ST - &
- RE B tgseaT AR EARCKE

& 5 Bk EE SRR LR E
Distribution of Burst Frequencles by Flow

Rate
uiwe |
B 5Ee 2
W 5Ee 3
I m e d
uj ‘ h = Sze 5
ﬁ& & F &5 Q é“‘ &

@5’ d‘bﬁ 'i"" _-:‘i“ x‘i""“.

I'..

« REVE SHMEEIARA ]

- REVEGA F 2R R (308 ~ /KEE)

- AT E SRR

- H/DHVESITBYICOHIKR - JHFiiesE) el

Distance

‘:'f!"'-'l

[ 6 MK (B B (R PR R A (4

Distance until sound attenuates

HPREA T -
TRK - RRBLVESRAIAR ST

Distance
between
access points

Main diameter

15



7 AR /KA A i ]

Trunk Main Leak Detection Challenges

INFRA SOUND ULTRA SOUND
®
m R
Human Optimum 200 - 4000 Hz
150mm Cast Iron Pipe 200 - 1000 Hz
1200mm Cast Iron Pipe 10-80 Hz

H Al _E A AR BE G E Tl - SeGaErekIitel - (HEEH
{E EHIPRERCARLR ~ R ~ (s L SRR sk 2R 4R BRI SREY

fE& KT ZI GBI BE]TT -
8 B iR i~ R E

A5t ERR Echoshore® -M Y ARRYE Gf—E BEEE T3 — A NES » BB R
ERTRF IR (B [m =kt oL ot B A R/KSE AR B8 R EHIEM AR

EIEE AL
9 7K B e (i

Network Architecture

User Interface

Amazon Cloud

Servers
Cellular Network

Secure VPN

Internet N

e D D S

Transmission Main Y

Node 1 Node 2 Node 3 Node 4

[ Network of interconnected Nodes surveys a pipeline J

16



2. Beyond Leakage Management: How to Decide Where and How Many Detectors for
Leaks in DMA (HsEE : EBARKAHEBEHREEGRR PHIEE - 5%
REAEESNE )

B AOKIRAKMEREE JHKENR - 1 3B AROKEB IR - 45 E
K EEE =R/K AL E R — 5 &I LA » RIEE AS Y RL firsl
s PIUUR/KHRR RS ~ IR alsfkes S B LIF R RS B ERESIE
FERTR T N BZRET  BEZRT @S EE 48 (District Metered Area, DMA)HYZE
B RE BN B AR /K Y S =k /KA # BRI (2 R MR /K i B —
B LRA A R BRI A 5 e T » {58 R 28 2%t (Supervisory Control
And Data Acquisition, SCADA) T &y 2 85 R et ke (/K 4k B {E A -
ARk EAl R - AR NERYEC /KR & & R R s oK & & HEE
B AROKSE R AT RE 48TRI 3 E /N 2 AR/ KA - B A R/K 3 AR
WL AR AR KR B E LME TR - At/ KE AR E AR NE N E
—E B R ELEREN BEAVER B HIES » 1GREAE EH LRI o M 25 (B HIBE B 5LsE 7
HEMEHHEENER - B HRKALE -

10 DMA [& i R [E

4-1 4-2

il T

i
i
k:
¥




AWTFEHI EH HERAE B AKEERIRTARE T fe e/ NeE N E RV #

ENEEM BRI EMES - PR RKEMSER - YrFe sk /KE

AV EEBUEF R E R B IR N - PSS AR EAS T 230 Rt 3 ©
11 A EEam G R A

K FEAERE ARG T B R/ KL BT s E U ZsHY R - DUE
FIFTRE K E L83 - Ryt S8 e th AR (RS m] B/ KIBE 1T 2 /N B
BB TTE PRV E R NE &R NE) BT E - FRFIR
s am (R S A E & PRHY DU N& F S & > EER I NENEF Y346
ARDLITE » B AR R R ERIEE Y/ N » S et
EREE S EUR/KALE » BRI ITAS B ACKE R M 5 25 5 R M
BT -

3. Effictiveness of Large Diameter Leak Detection in Reducing NRW ~ (CHEz#% : Hugh
Chapman)
RERTRA R0t B 2 DACIE 100mm £2 1000mm 2L HFERAE f 2.8
& > mfE A 10 1% - (R AT POKEZEF R 100 fZ -
o REREGEE NEEERE
® kB AN KE
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® Jr/KATREE SEEE MR ERAY TR

® RINHCRHE » MEAIFRIRESR/KIERE L - FERNTEAFE -
12 /K BB B A R AR (o = ]

2 | | 8 meter larger circumference
volume of water held 1 0 Ox
o 10x
(D the pipeline surface area

AR 4 FEBR (Free Swimming) B S8R TethoredYREA - BEEH B A (L HIBR I ES
PEEEET | EDHIEE A - AR K - WRKEES CCTV % -
DIBERRARER/K » e 5 L G BT PR 1 -

B 13 SRR

Free Swimming

= Can complete many kilometers per
insertion

« All pipe materials (incl. PE, PVC)

* Tracked above ground in real-time;
results analyst post extraction

= Finds all leaks (not just the big ones)

= Will soon be able to XYZ map
pipelines

B 14 BRI

19



Tethered

« Tethered up to 1.5 km for greater control

+ Also has CCTV to obtain visual
condition information

* Used in urban environments where pipe
locations aren't known

= Live pinpointing above ground — leaks
marked in real-time

« Extremely sensitive

20



Session B1

£ Session B &) IT REFIHSY » £ FAE MBI (T BRI i » 4 8
B PI BRI EES AR KRR F R - 3 DR B A B T4
A -

1. Case Studies on Telemetry and NRW Applications (%3 * Roland Crambert)
A H LACROIX Sofrel 23] Roland Crambert 5G4E » /48R FRE A SE L E

J2 SCADA HEAEMEER DMA K NRW SRES 5% > #EfsZ A ARE - B
77~ PR ~ BRI SRR I A b > DUEHIPZE Bt ~ BETTET ~ EE
[ R ER S > EE AR B TP68 ~ TTENMEES dHEN ~ 10 FEREMFay - FHEHERE
SRR KoK AR e st IhRE - Al [EIF L% 2 & SCADA K WEB falffess -
fefitRimE H A BIRIFERE(E 15)  JRA](E A SR T b E AR E N8 E
(& 16) - Crambert S R B FIEENEE % ATB KA H] ~ ENJEHER PDAM 7K
BAE] ~ BARPE A A& Sk S S T Y B PR B R TP FOE R - B Rt A]

DA R N S35 FieZ 240 FH IS SCADA IR B R SERAVEI - —ikER » B8 &
ENEH E SRR ER BE I MEE L ThRE - I TR IR S M RE S BB MR e
E]EE A RGN - I {ERSIIRT -

15 ATB A EH/KIESAE HE R
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16 Sofrel SZf& B A T E B S

aniea W H am12:59 PM

STATIONS

1 WTP Piayu Ph 1 {F)
1 Totalizer
1 WTP Piayu Ph 1 (F) 02/2 00:00
15 Flowrates 112.76 L/S

2 WTPDRK 1&2 (F) 02/24/2015 12:00:00
1 Totalizer DRK 1&2 F to Beringin 5,616,588.47 m3
2 WTPDRK 1&2 (F) 02/24/2015 12:00:00

15 Flowrate DRK 1&2 F to Beringin 845.92L/S
3 WTP DRK 2 (F/P) 02/24/2015 12:00:00
1 Totalizer DRK 2 F to Punggur 2,490,798.48 m3
3 WTP DRK 2 (F/P) 02/24/2015 11:45:00
§ Pressure 7.15 Bar
3 WTPDRK 2 (F/P) 02/24/2015 12:00:00
15 Flowrate DRK 2 F to Punggur 333.19L/S
4 Smpg Barelang (P) 2/24/2015 12:15:00
5 Pressure 3.98 Bar

§ Central Sukajadi (P) 2/24/2015 11:45:00
5 Pressure 4.59 Bar

2. Progressive NRW Reduction with a Holistic NRW Management System- Kota Kinabalu
CH#E4 * Guido Wiesenrieter)

A EHINEY WSO 22 5] Guido Wiesenrieter 554 » /14884 A B K PHLE M
BRTAETTHY DMA % Z g0Vt B KENRWYEEEE 17 for  TFELEE
7130 & DMAs > 8 #4 19,000 HHF# > 585k 1,500 BRERu{FSE - ##H 70 {E DMAs
BROER  IH%EE NRW - a2 H X B ERE S © 5at - BT R 4EE DMA BRIy
sTEEEAUKER > 2R ST R - RETT EEhRAKRA R BT - TR
s N B85 J0ss A PRSI VE B - RS SR BRI TAF - HA
N EIFE ST B KB EH LY DIFEREE 2 (#5127 - 3% nrwmanager
ZHHHGEAN DMA BT NRW 5l SOR/KEEE - SR web-based 4528
& Ut DMA i & ) Pt B TE IR GIS HYFTAE 4Rait ko FARRE & -
PR AT SO T o T GELIE 18 Fr) - B et E e & - SRR 5 B n[sEMELUE
= NRW ARUEE - Wik R s ek as - (8 A& s e R M B
A E (TR B R SR A0E 19 AR > (AT RIEFAETT NRW EEE o A AR5
A CAREEIE KR B NRW 2EES T RARH T [ERHE L8R K]
FAE R » WHn5RT EA R ZKEE - #EEH R EKR RS s UK BRVEEL » DIt BRI -
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17 B2k a /b4 2001~2015 4 NRW (LB

Sabah - Production vs Consumption vs NRW
1,300 75%

1,200 I 1 1 1 1
70%

1,100

1,000 - 65%

900 - 60%

800

700 55%

NRW (%)

600 . 50%

500

Production (MLD)

o
200 45%

300 - 40%

200
- 35%
100 -

. . . b 30%
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

I Production m Consumption e==NRW %

18 DMA &t 248 {23

imanary Report - Al NRW Zones

U ——
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3. The Role of Hydraulic in Remote Leakage Detection in Water Supply Systems (g
%  Tanay Kulkarni)

A E E[IEHY Bentley Systems 2\ 5] Tanay Kulkarni 554 Bl 145:3% 2\ 5179 Bentley
WaterGEMS B Z& > MK IIIEALAGH R TR ZKHS © 8% ARG Su Y 3
{#IE R A(Genetic Algorithm)BEREE TR TR - 1L DIEH SRR T BUR S 8HR4CHE -
HE 2 B SO T B (Darwin Calibrator) 885 H B A B 2R Al A /KRS — B &
& o W HAR ez A FIELENE PALYJA 7KE A BIfC &3 THY R ZENLARRBH RS » 41
20 Ao R TEOHDR KRG R B AR A R » 1 Kulkarni S4B 552 BH I T B A /F Ry i
SRR Y SRS A AT BRI SR 7K Rl DA 4 ke R 7K B3 P - NIz R 455 48 (R0 R FEUOH =
MR Rz 7 AR BRI G BIRE - H/E% 8B GBI ENIERENE » LEIE TR
KA TR BT ~ MESRITE R EIRAR - DIFERREN T G R AN R -

20 TR S B AR AR Sy A

..... vy 1 7 v :

@ Predicted Location of Leakage (Peak Time -5am to 6am)

@ Predicted Location of Leakaae (At Night PRV Set to 2m)

A - Invisible Leakage Detected ( .
A  Visible Leakage Detected . .

4. TT Development Strategy in Asset Management System (B5&% - Benny Andrianto)
ENJE ATB 7K¥#5/A\ EHY4E TF2AT Benny Andrianto I/ M4HE:% A\ S /K & EE B
TR IT £fln DA NRW R AHBABC & 240 B - ATB AFIHEIE 1.2 HE A
CIAZK > Hi7KE 30 & CMD » PR 26 B - > BRI 3,500 A2 - JE
F SCADA #7854 7 R it i 8 NRW » i &35 nh AL FE B 18 DMA /K&
(FFlE 21) - H NRW Eréh & GIS $Rt B E 1856 MR iR St i B8 & 5 S &l
Forh o MiELE IT FlHIE R A SR RV ETERER NRW » W& 22 Fonie
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2015 4E 8 F NRW 4E9458 B 20.92% % 2016 4E 7 HIEE 15.41% » EEREERAK -
AR A » 1T BT FIAE B AR KBEE RSN AR R B A R 38 e -

fe/ b2 EIMEE ASNERT » IEE T ESECRAVES | > JT RV » DI
. NRW fy HAZ

21 UL AL EEFC 2% DMA KEEP

OPERATION REGIME N A ATB

22 ATB /AH] 2015 & 2016 -2 NRW #11

12-MONTHLY NRW 3-MONTHLY NRW MONTHLY NRW

Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 - Apr-16 May-16 Jun-16
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Session B2

1£ Session B2 WYERSIETEE A 4 s » b —r 2k HIENEY Matthew
Giesemann 74 RIEGE BRI ©

1. Advanced Pressure Management Pilot Project in Taiwan Yilan GH3E% : &BEHK
AEE S BEHE MEE - WERASENERT)

AR ILEIVEE » 5B A FE =UK B E B I B AU B T SRR » kB
FAVAD /KB AZUSHIK A N R K B RO EL - ERIEE A R RUBRRRI(PRV)FE
PEGI 2SR 23) (EEE 7 77 (PMZ)FRE IS 88 L Bl 2B TR SRR R ) [ml 242
DIERSEAR e /K B - 45 L (R DA Bt HA R /K BR ff =5 P AH S 38 AR K &2 -
PR MG > R IR 100mm JBER f 8 5 B 42 1) 247t - 22
33.6% 7K ERL + S5 MERS 7 RHIIE AE 300mm o R 255 i S L B g [ f52 28]
Fodit  HLE FURE FORRBR G K i A 1% /KBRS R A ] 24 B A 7.87%HYEZK
RO AR S/ N AR 16.2% - 4858 B il /KR 78 LA IR - %2
BRI R SR EI/KH A Es » HATREHIKEE ST 5 (B KERE LA E A&
BTN RS RV - R EEEE ~ AR -

23 kBRI Z 50
data

% P!ivate VPN

onfigure ’

setup

§773=D

. Outlet
Pressu re
c3

pressure
c1
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24 T 27 ] T ST R K R B e U7 R BR R 1R A B TR /KBRS B T

—PRYV outlet before (kgfilem2) —CP before (kgficm2) —PRV inlet after (kgflcm2)
G AE PRV outlet after (kgflem2) —CP after (kgf/lcm2)

DEeTOre (2016/4/26~2016/5/2)
W\ PRV inlet pressure

2. Using Pressure Management to Successfully Reduce NRW in Kota Malang (EE#%# :
Teguh Cahyono)

FE K B HIEFSIR PDAM 7KE5A EIHY Teguh Cahyono o4k » EIfEHEEH
PERIAMASEN PRV | Jif77/KEME LUK NRW « 32 A SR GHYIEIR T AL
82 E A ~ FHIF# 15 EF ~ 154 {8 DMA I#5HC 154 R EET - B BHERERIAE
AW CHAFRIL 107 EH - —fR CHRAFRIIER  CHABHERERFA 2
TH o B4 E T 25 PRV ZEHI 240 » B 2 8¢ 3 BB ERANFfEZERA 138
i o (EAR EEHIEEA 21 BRGEEE 25) @ W23 SR K BR OBk es 70 H - H4S
FAEE 26 BIA[EEEE - PRAY 3 BB E A M izemiti=t - fEBkE A /KR Rk K
JRGRIRE » DRIIEE m] DAHERTRFA A SRRV ET /KRR « A A R 2 G245 AR Ay bl
B SRR KBRS EAAR - A DU AR B IR K R AR e /KR R - 55— Tl » &
RIS Bz T B B BhERDse 8= PR IER R S Z 73% 1 H 93%+H%
I C & » AntbavfEtstE £ - ABE L LETIRIEITES B 0 R & A A SRR -

25 PDAM 7KE5/3 5] PRV 2RI 2R 1ETY
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26 PRV 258 3 BR B BRI EFERIGERIB T

A13080480/DANAU MANINIAU
¥ View data ¥ Consumption ‘Dailvwith hourly values j [ Resenvoir simulation
[T Reference(s) [v Pressure [v Paverage
[~ Pmin

[~ Pmax
+ =4 i [ Faveraze |
cnador M5 WO o paniaU MANINIAU B Faveraz:

16 20H-21H

08/22/2018 06H-OTH |
08/22/2018 07THOSH |
08/22/2018 09H-10H |
08/22/2018 10H-A1H | |
08/22/2016 12H-13H .
08/22/2018 13H-A4H |
08/22/2018 15H-16H |
03/22/2015 16H-17H |
08/22/2018 18H-A9H |
08/22/2018 19H-20H |
08/22/2015 21H-22H | :
08/22/2018 22H-23H |
08/23/2018 00H-O1H |
08/23/2018 02H-03H |
08/23/2018 03H-04H |
03/23/2016 04H-05H

o
5
=1

08/25/2016 15:21

3. Kuantan Holistic NRW Progress (&% : Sufian Sidek)

BE N AR E 2K H B A a nn B K /KBRS pE(Wyeth water consultants)fy Sufian Sidek
Jedb o B MHE S RPE e 2 F IR P HYEE RS NRW HZE - ZihE RS &
2800km > 5 H A 13 B EIL 5K - R 7K 85 » Al s it 22 P U NRW
SHRCIAT(E 27) > e R P BRI L 5 5 7 ZE (] 28) S A BT D) AKS > &3
2 BLZENEZTT NRW 16 57.37%0% 2 34% » Bt AR E] 5 AR [eUR P ERIRCA -
IEEHAM S TR A B S s R D IERE RIS 5 050k - BHE N 8% - #7505 NRW (&

i o BGETA TR E REUARE T IR TR -
27 Wyeth EHERGTEH NRW HYEHRL

WATER
TREATHENT II::> DISTRIBUTION :::> NETWORK ::: >|(B.ES,§'§§,'}"S'§-§M,

/ "—@hysical Losses y——‘« Com.r’rsngrecsial

= = O
Waterﬁgﬁnem watermeter aelsagr“:/igﬁ BoosterPump R%ggvr%e" Co'r:‘s! Lvlv_er consumer
— Notall WTPs — Leakages : — Pipe Bursts — Billing system.
are metered « Distribution — Leakages : — Faulty meters.
— Faulty Meters. mains. « Reticulation — Aging meters
- Inaccurate + In the booster mains. — Inaccessible
WTP meters pump houses. « Communication meters
« Airvalves. pipes. — Water theft.
+ Scourvalves + Sluice valves.
+ Balancing + Airvalves
reservoirs & + Scourvalves.
suction tanks « Hydrants.
— Overflow from _  Unstable
resevoir . pressure

— Theft of level control
and monitoring
equipment.

— Water theft.
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28 Wyeth RHEIRGERESHATETHY T

WATER )
TREATHENT :::> DISTRIBUTION ::> NETWORK # >|(g.53#:2%ﬁ'§u,

i . CoElmerciaI
/ Physical Losses o0Sses
e : /g§ O_JJUI Sy
Water [geatment watermeter Balancing  BoosterPump RService Consymer consumer
—  Production Meter — Reservoir level — Leakage detection —  Customer meter
Installation for installation & — Leakage Repair replacement
Baseline Monitoring —  Pressure management
calculation Area (PMA) Design n
Install

— District metering Area
(DMA) Design n
—  Hydraulic Install
modeling design
& Analysis

GIS Upgrading
& Updating”

Telemetry and
System
information
setup
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Session B3

1£ Session B3 WYEFR/KAIA 4 LEEE -

1. Metering Difference of Various Metrological Classes of Water Meters (F& T35
it FE b A O TETR)

HRIKRIESET B0 LG EER - BUEEEAOKA E REEHT
52 KA B GUKERInE C 4k - LUREREE V1937 (Flow Weighted Mean
Error, FWME) 41N A HTR > SR HTHERE - DN13~40 Z B gRAE QuifiilEZ
NEVERCRIE B ER A - ¥ C SRERE LAY IERR S » WIE 29 Fw - &8axifsess
REUR » C 4RI B P F/KEHEIS NN 4.9% 2 8.5% < [t » RIS 7Kiz
% LI GARAAIRE ST - F/KEEEEMTURE » RS SR KRG EE
FHVEFEAE -

Q;: i flowrate point (B1 to B6)
Qax: Max. flowrate tested (Q,)

( Qi o
E;: meter deviation at " flowrate
=R ——
29 B &l C SUKFRmA= iR
DN13/15 K &5} DN20 /K & it
B MBIR BB « C MBI B AR BERESEA « CRINER
CiREpishin BEEFWMERSIE CERFWMESSTE CiR@sBihE BEAFWMERETE CRFWMERETE
X . R o 0 XX — eyt
= =~ T
g g g5 o
= . / =
;E P € 20
-10 9 15
15 0
o 10 100 1000 01 10 100 1000
FEH (L/min) HEH (L/min)
DN25 7K fitit DN40 K fit it
B ARIRIRS LGS g C RARRRE B SRHBIRE B8 iR EpREhiR C RARRs
C iR EpRghin BERFWMEREIE CERFWMEFEIE CiRiEsgin BIRFWMESETE CRFWMERETE
D,,,.o o ‘
s !
x 8= |
o [} \
g £
£ £ |
[ 2 & |
| ,; |
5 \
01 10 100 100.0 10 10.0 100.0 1,000.0
HEH (L/min) HH (L/min)
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2. Using AMR and Advanced Metering Technologies to Manage NRW (s : Andy
Newland)

A B FE2RKPEEE Sensus 2\ MY Andy Newland 264/ 48{5 F B B2 K oo itEs
ERTREEE NRW » NA FZLIEZ A B2 B i e RER A - A2 Fe e
EFE AMI FTFE VG 2 M HIEE EN 137574 > ZAFECKIIFHEFE
OMS/wMBus 433MHz #riH QAL R G - mTLURET 1.5 JRZEEE 130 SR H.
5 EHVET SRR AR - 1 B e PR S AL E R fT - Hh4M PPERL 7K
FEA P68 ~ 15 FEMEFdy ~ NEEESCIT - ATDIEMN 1L/H LU YEED R &
JCERICERINEE » B LMt For B s NRW AR EHEF R G A $5H R -
TSRt S BRSO K 3R » [F R B S IR 28 K%
—REARENEG - LB F AR UKE 8 FE SRS K%
—fEHIE S B N TR ek N LIDREE D3R AUTEL] Newland
Se ATt M AR -

30 Sensus 2\ H]HY iPERL 7K Kz wMBus 45 (=81 i 77 =X

.
’
¥ 1-2W b
]
0
.
/ &
l 2L I
L 77T

|
9 .

199941

3. Utilizing Intelligent Data Analytics to Reduce NRW (E#%# : Raymond Maukar)

SR E ENJE Ttron 22 H] Raymond Maukar 564 19 T2 REE I S E &R 3 b DUR D
NRW - Wi % 22 5] CYBLE RF & fn EA SR E ~ 15 SRSy - BRCsk
1P68 SE4R Y B el ea ff - Pl ELRENENNZ A SRR E5T b MR L
45 o S5—{EZE L INTELIS /KZRER FRE B R ORI » =T DAEH 1L5L/H DU RHIBL
Bfi & - H2A B CYBLE RF AH[EHY B B8R 2 TATIREGEE 31) - A - LER
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B R B - FEHUR B BRI TS EC PRV BRI JPZERIZKH#EST DMA &

B w[ DUl B EERTACE G > MEER I H AT ENE R B g f. NRW R -

feRz A FI SR S B AndR A ISR IEREET R - HERER e AT

TR - [EFRFE T EE R -

31 Itron 23 & H BIEER S H SO R KR

~— °
v
o

oo
-

33 RF:13-0000015 .02

113VB000001

& 32 f2{tatE KKBRER DMA 11 Z B A G B A /KRR

Metering point

=“ m Graphic ]Data }
-82,42
[ -
(] @] <
- - ey :
7 :
P M A (S m M |f
i m m | doh A o
r 02
‘m M Ad @~ E 3 2] [l no
o . & g el
1 3 ML T, & M
m“’ Meter profie & wolume based " Time based
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4. Reducing Commercial Losses Through Eradicating Illegal Cases in North Area of Jakata
(Junaedi Tamam)

RKEENEHENNEE Aetra /KESAEIAY Junaedi Tamam S04 R LUSBRIE A ZE M
VR SEARA PO ILE R B IR R = - ([EN BRI DREIE 1T ~ B
Hithahs - UGS XV ETHEIE - EE(EE A i 38,252 AP B b
HEFHY 27% - SEREIA 1,088 IR EBEBUKE RIRESHE 388 fRELR » nlHY
I 1.9%&EKE » BSEEE - BRI - RIERE A A A ERKRRE - 55
IKEETI R LA RRREEs - A RIS EEAVRAE > HHY Tamam SeERERFIEL
TERTEERE - ESRMHESUE -

33 Aetra /K5 S HUGH I A FIHIEEY)
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%2 RRWHE G R ERE AR EKENRWHYZ & L& 7y f 8 (577
R BN IT  SeER AR NRW S K A A2 B g i - FF
FLRE(Y water balance analysis 285 [H NRW AYE - WA IRV MR K i plc e
IR ZINTILIERA - A& IR TR EH N ERR K aATT % Bah
DMA ~ BRI ~ AR @ M (noise loggen)F /77 » & 28FTH & BB 774
Y H B2 RE R R /Kl i AT DA A RO R s B K E SR - 4 R
KHE o UM 8 (A R R T

1. NRW fE/rCEeE% © ° Gary Wyeth)

KE R E R B Al BB R H a0 SRR KB R AR T E R
(R > DL IWA (9 water balance analysis 215 6 FoR » TR/K ST E40E 34 Fow
TEES R T EK BT K E - — R SKE RALEERN—R  KE&EJEIE
AR A - BIKE—R AR B Em R E - SOk ERR
GHIFG(Z RHERR) - MR AR KBEEMRETEKEREARRE » Hail
RS AR o A R R > WSS  (ER/KE R IR & -

NRW HY7E 27K & (water supplied)i 2B 7K & (metered consumption)@l 2%
TR & BB 18K (physical losses) RZE/V » /K& P IRgBE 2 5D » T {E NRW
T 5 ERESERR (commercial losses) N - RIAREYE/KE C B0 - [FHEA] LARE
NRW F& o tb— NRW BB LAVEE T 7] A& B 2E B ~ BUR B AL ~ AHRH
PSR /K E PR R R i B LR B — BV ERRE - (2R EIEIE ~ iy
NRW (EELEA RS ESMENEERT ~ BRERTEA A LUEEGEIAER - 5t
KBRS » & NRW (V4R - BEAREREIRA - B EL2 A -
WM AGEE - EREERA - IEeAFER - R AFREEEME - GRS

BEE S -
P - O/ =NRW %
P: Production
C: Consumption

FEiEEEE T - IFEd 77 NRW $H B ACKSE R R ALE 2 E B 722
M - BACOKSESEEAL A LA FYIFAMa AR ERE S ~ B EH - E4E
s s B P AR AR (R K A B B B (B AR T IE e TR R EI
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BN A S8R FIEE > PRI AROK SE 22 B8 Ay ] DAGE NRW 4807834 iy 8 e FE 2 ([
35) » DIKEUR KHITEE R ©

% 6 IWA 7K E#r7%( water balance analysis table)

Billed Metered Consumption

Authorised | Consumption | Billed Unmetered Consumption

Consumptio
n

34 /K148

Physical losses Commercial losses
: Ll
Treatment Trunk Services Reticulation Meters Billing Collections
‘Works . Reservoirs System
Mains
» Trunk Main Leaks > . . H
. Leaks Leaks From: > Reading Errors  » Admin. Errors » Admin. Errors
; wgs:gg%’:&eﬁts'ggs » Overflow » Mains » Slow Running » Data Entry
; gervices Pipes Meters 5 lEDrrlors
ooster i ) elays
Stations > Tampering With 5 |555"0f Records

» Service Tanks Mﬁzers

» Broken Meters
Overflows From:

> Services Tanks > No Meters

> Pipes lllegal

; O\};yﬁbﬁs Connections:
Valves

» Hydrants
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35 SKHU NRW HY&R 7 AEfT

Economic level of
NRW

COSTS l
A \ /
—————>
COST OF
Unavoidable WATER LOST
losses
COST OF
/ NRW CONTROL
NRW LOSSES

2. Water BalanceCH##% : Sufian Sidek)

TEE(EEE T T2 EIR T water balance 1Y 4 {E5R R H RS > ®EH
5 1 BUEELRGIECOKE - D8R 2 RifE&/ZMKE - HbeuaFmstE&aiM
KE Rt EGENKE Wit & S AR/KEPEEAEETIHK  KEMTT
KEHACHSE ~ B EE SRS ERKEE AT EEN » AR A LR
SR A A LI RUE T DIEEERENEIRA] - D8R 3 Rt Bk
FBIEL  BEEFIEERKEREK ~ KEFHAEE BRI » P8 4 &
sFREERIBRKE o WERHAEIKE VT EEREEEA IR T

% 7 NEZAKRAVEREE

Accuracy Range
<0.15-0.5%
0.5-1%
22%
1.0-2%

Venturi Meters 0.5-3%
Meas. Weirs in open channels > 5%
Volume calculated with pump curves 10 - 50 %

Note: actual meter accuracy will depend on many factors
(like flow profile, calibration, meter installation,
maintenance) and has to be verified case by case.|

Water Balance Analysis MK Z240R A~ A MBI EE T E - HE
T E 2 MR AE R N LAE AR - AR 8 E A KB AR = R A E &R
SIS RK S B B A A REER - I R SOEE B e T E B AR T
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Fef#EH DMA ¥ 28t/ K EETTEH -

3. Commercial Losses(EHz84&  Andy Newland)

HNRAEGHE) B - —EHEEARKEERU A ERASERE 4 @12
YRR R/ KRR ~ JEEREK - BRI BRI AVERE - DU &R
EERGRA QB RIR LS - RECEGRIKREE) - HAvKENEENREA
TR AR FoKFRF LRI MR - RN DNSO 7K FE4EZ24E 1.29
B KRN 1% (HAME T 25 %rVEt & - HE A ESHRKESTIVE &R
4 S BHIEREAE 36 P » ARZESKR AR T & FKERE - B E MR
EFANHAF > Aol fEEEdR RN EiAE - I IR N EIRS SR K
HEt S AVR R4 82 TR TR E - R R KRB B FE e
B 5 WL AN FISFTRL P AR F SR A R S Y BB UK B ARE T E
BHEANMORESTE - BEAH: - BEREER - (REREEZAERAR - St dE
FIAEEREE L AR EFRK -

FEEE SR KE S —(EERREIEA N E AR E RV E A ERUKE
BE -~ IPAERE SRS  HILVEINRF/KER RIS EEE - KR R G
1ThrE « 590 AT IbRaC BGRaECKREE - RDIHIRERANEE R
LI E T ZE A AMR/AMI 30N TREZSE 75 =R s fRdE sk -

HRLETHRIMR AR RE I Ry » 1 AR HERY T M AR s A /KR 2 MM RE K R
il > SR E AR S R ST 5 2. iR R ELERG R (ERERY KR S SRR
/KBRS BB G R T - MIFRCEERZAS 5 4 8 BT/ KRAVESE - E R
IEBLRE » DARKFRIRIARNS § S BRIRAE R R ESUKRENE  tREKERE
B R R 6,58 F AMR/AMI SRk fpBhik s Lt R RE -
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36 ISO4064 : 1993 /KEET778)

= Historically

Class A Singlejet
Class B Multijet
60 CLASS A — Class C Piston
47_Q=—' —— Class D UK
IR .
30 150 CLASS B = Possible today
| ] Class C Singlejet,
—!0 o1 — Multijetand Piston
15 — LAOO UL * (possibleata
f ] - . 3' 77* r — — cost!
125 "o CLASS D
L —
17.25 Flow Rate (I/hr)

4. Managing NRW through DMAsCGEEE® : Steve Preston)

AR XSS DMAs 2K #EfT NRW E2# > DMA AYiERE
FEEIAE 1980 (05 NRW EHIFRB S0 —EER 7 - HERHE—HERVEE
KEHT - A LUE B B A LR K E - SREE¥HY NRW - [EF A DAE
R INR MNP RS RAKIVIER - 2008 37 B JRKSEFN AT DIy B &
(background)J7K ~ K& (un-reported)JR7K » S E M (reported) 7K - MlE 38 AIZE:R
H > SR 7K & R R 7K S5 A SRS P R BRI PR /K YR - 1R 7K R ] 7] 7
By 3 MEPEES - BUFESE5E R fE](Awareness Duration, A) > {7 B RfEREHF ] (Location
Duration, L) » F{E1885[(Repair Duration, R) °

i DMAs Z2ZRADARFERANR & - ZomE N Ao 3R /K 26 #5H
DMA FESUf & S FKEERDL T e R o] DU IR i N B e
TTR/KE R EHE S - AtL DMAs Ef(E &tz A0 =P - B RBR /K o] DURC D 3%
BRI R/KEBUKERMHRE - aTLASHERZ DMA /KRB R (L - D
som/KE R AT REEAHVRIK o BRI TR EC Bt oA - ST NRW » 75
FiEs TEAYRAEN - ATy R E8E TR AR/ NRE K NRW 17 » 75
39 Frr Ry R BAGC R RARAVRE SL R - i F PR R KA T R B AR - B
5% F P YR [T/ /K BB LB P - IR N 2 (68 P AR Bl V29 4 R — i s
& > FEIETAL R SRR K PTRERYARBIRK - 1EE 40 FronBllE &K REE
K~ BEEER - A\LDR)BEERBEETIREEZBEREERTEKE  LETE
HKEREE -
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37 DMAs HYIEF 5=

Background leakage

Un-reported and un-detectable
using traditional accoustic
equipment

Tools
* Pressure reduction

* Main and service
replacement

* Reduction in the number
of joints and fittings

Un-reported leakage

Often does not surface but is
detectable using traditional
accoustic equipment

Tools
Pressure reduction

Main and service
replacement

Reduction in the number
of joints and fitings

Proactive leak detection

Reported leakage

Often surfaces and is
reported by the public or utility
workers

Tools
* Pressure reduction

* Main and service
replacement

* Optimized repair time
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Leak Volume = (A+L+R [time]) x Flow Rate[volume/time)

FLOW RATE

“——— LEAKDURATION ——7 —*

TIME
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Flow (1/s)
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8 months of daily MNF = 240 data values

1/s)
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increase :
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Rolling 7-day average MNF values
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Region: 01 City of Sacramento
Group: DMA Distribution Zones
Site: DMAo1 Bell Avenue DMA

Average Monthly DMA Inflow [gpd]

600,000 . Water
Losses
450,000 - ! UAC
- . I BUAC
300,000 | . I BMAC_m
- e = B I BMAC_h
CIES—R— e — | I Inflow

0
2016-01 2016-02 2016-03 2016-04 2016-05 2016-06 2016-07 2016-08

Month

5. Pressure ManagementCEHz#E# ° Gary Wyeth)
et IWA RS T e Y BB 18 2 A POl A ey e — B R K B E (R 41)

—MER > = KBS TR = B KB R o HL AT SR K AR S - T
7K BRRI BT R D R7K B B i » B /K ) AN USRI BB K B T AR B
B > e FAVAD JFERRI A (5B 4 KRB R /K 2RGS0 T AR
B L ForR/KEM PR BENET] » & BEAESHHY N1 (B KBTI ELRK
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Li/Lo = (Pi/Po)"
N1 = In(L:/Lo)/In(P:/Po)
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Pressure management
< =

e P4
N

=,

Economic level of real

\\ | Unavoidable {
: annual real ! / .
Speed and \ | losses | £ Active
quality of S/ sty \\ leakage
repairs \\ control

Current annual real
losses

Pipeline and asset management selection,

installation, maintenance, renewal, replacement
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Country value No. of sectors tested | Mean value of Range of
N1 N1

UK (TR154) 17 1.13 0.70to 1.68

JAPAN (1979) 20 1.15 0.63t02.12

BRAZIL (1988) 13 1.15 0.52t02.79

UK (2003) 75 1.01 0.36 to 2.95

CYPRUS (2005) 15 1.47 0.64t0 2.83

Relationships between Pressure (P) and Leakage Rate (L):
LilLo = (P4/Po) ™

1.40

1.20

1.00

0.80

N

0.60

] o

0.40

| 1
=

0.20
v —
0.00 ]

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20

Ratio of Leakage Rates Lv/Lo

Ratio of Pressures P4/P,

fir b2 H/ KB E B ECR TR A 445 PRV ~ PRS- S & - TRl -
SH MRS AR PRV ~ SRiBCE R IR P ~ /KOt K P2 ~ BOfRe ~ IR EIBE )
SyEFERISE o MR PRV sHPZKBRAIE 44 Fos - BHDR R [BIEEZEH] PRV DA
JEGR PRSI ER SUBKBE - RS Hh S RLEh R SR HOR P2 - DU S e 2R R T 280K

W5 MRS S AR -
& 43 /KERELIRE R b e (A [

¢ ¢ € o«
y COMBINATION OF
FAILURE FACTORS
RATE

CAUSES INCREASED

FAILURE RATE

_ PRESSURE
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Pressure at Zone Inlet Point

pressure

Flow Modulated
Controller

s
Water Pressure District load

meter reducing valve

6. Active Leakage Control(Bis#%# - Mark Nicol)

MREIEOK G /K P - BEBAKERILERE 3 #HEE > oalE2K
R (B0 BoKErE 2 RKE - Bo/Kot 2 K& Fom i & MU RE R 2 =
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PO [E () — B E B /KR SR 2 A T a5 -

KIS — R ] o3 By EEEY ~ il R B TR =P8 EL - AR RKIERDT A RE
A Visual Inspection ~ Sounding Sz Noise Loggers » Sounding #7702 H AilE A2
A= - BREERUAR A BHEES - HAERFE T - Noise Loggers RIJZ H Al
IEFEHERSHIIER] » BN BOK A LSBT as B B A S T TR KR » 0 T E
firR/K T sEEE - HAMERSHIRRE 774575  Leak Noise Correlators ~ Trunk Mains J%
Fixed Leak Detection » E:H Leak Noise Correlators 2/l 5 {5 57 22 21458 {E Rl 2 1 i
[EIEEE - P& (R s iE R AR 45 & - nT LUSHERY E A RRERGAE 45
Fr7s o Trunk Mains RS2 ERERHE RS AE T (0] IIUHBTR/KE 4R - B E
WA TRANIE] 46 B - 1 Fixed Leak Detection HIE{E— EEIRANEEE % H
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Fom o
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There is a TIME DELAY before the noise heard
at each sensor

46 Trunk Mains HYJFHH

Lo

43



7. Leakage Repair and QualityGEzE% : Gary Wyeth)

58— YRS T LRI R TRIE R T R RR/K ISR IEZ - HHIE 48 w2
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30 + 21 Day Mains Burst: 60 m3 Lost
Flow
(m3/hr)
10 + I: L - location
R - repair
Time (days
5 Connection Burst: 504 m3 Lost
og
Im*/hr) 14 da
2
Time (days
ab o Valve Leak: 1080 m3 Lost
|{m®/hr) 90 Da
M-
Time (d:
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Upstream Downstream
Fire Hydrant Fire Hydrant

41 : 4
N / 4

Internal Leak Curing Solution within Water Main

8. Practical NRW Management(3e#% : Ahmad Samhan Daud)
B A e T BT A SR B R ZE O ARSI ey I A A ] fE A e
& NRW HYEE - (HEEE I e > BIERE SRS Bty U T/K4dny R
BYE - (HEETEE - BUREZRIIER AR IFE S A E S5 E A
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