
セミナー

東京都水道局（以下、東京水道）の知見を DJB に紹介する技術移転セミナーが 6 回開催された。

第 1 回セミナー

2013 年 8 月 30 日に、メトロポリタンホテルで開催された。出席者数は DJB のムケルジーCEO、

ナンディ・パルワリ副 CEO、JICA インド事務所の江島真也所長を含む約 70 人であった。発表内

容は次の通りであった。

1) 東京水道の概要と持続的な運営管理方法について：東京都水道局多摩水道改革推進本部

多摩給水管理事務所八王子給水事務所長 藤川和久所長発表

2) 東京水道の施設改良について：東京都水道局北部支所北営業所長 猪狩恒一郎所長発表

3) 収入管理システムについて：Mr. B. S. Jaglan、Director (Revenue)発表

第一回セミナー
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SEMINAR FOR “THE ASSISTANCE RELATED TO DELHI WATER SUPPLY

IMPROVEMENT PROJECT”

Organized By

Delhi Jal Board AND Japan International Cooperation Agency

Date: 30th of August 2013
Venue: Crest Hall, The Metropolitan Hotel, New Delhi Location: Delhi, India

09:30 - 09:45 AM Registration

Opening Speech

10:00 - 10:10 AM

09:55 - 10:10 AM

- DJB

Smt.Debashree Mukherjee, Chief Executive Officer, Delhi Jal Board

- JICA

Shinya Ejima, Chief Representative of India Office,

Japan International Cooperation Agency

Waterworks Bureau Tokyo Metropolitan Government’s session. (incl. Q＆A)

10:10 - 11:00 AM Outline of Tokyo Waterworks and approach for sustainable management

Koichiro IGARI, Manager of Kita Service Station, North Branch Office,

Bureau of Waterworks, Tokyo Metropolitan Government

DJB’s session(incl. Q＆A)

11:00 - 11:30 AM Revenue Management System

B. S. Jaglan, Director (Revenue), Delhi Jal Board

11:30 - 11:50 AM Tea Break

Waterworks Bureau Tokyo Metropolitan Government’s session. (incl. Q＆A)

11:50 AM - 12:40 PM Facility Improvement of Tokyo Waterworks

Kazuhisa FUJIKAWA, Manager of Hachioji Water Supply Office, Tama

Waterworks Reform Promotion Center, Bureau of Waterworks,

Tokyo Metropolitan Government

Interactive session

12:40 – 13:00 PM All Participants

Closing Speech

13:00 - 13:10 PM -DJB

Ms. Nandini Paliwal, Addl. C.E.O (Project Director)

13:10 - 14:00 PM Lunch
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30th August 31, 2013 Seminar Attendance

Embassy of Japan

1 Yosuhiro SENSHO First Secretary

JICA Headquarter

1 Momo FUKUSHIMA Officer

JICA India Office

1 Shinya EJIMA Chief Representative

2 Chihiro FUKUDA Representative

3 M.P. SINGH Additional Chief Development Specialist

Tokyo Waterworks

1 Koichiro OGARI Improvement Water works Management

2 Kazuhisa FUJIKAWA Asset Management

3 Yosuhiro NAMAKURA Coordinator

4 Anupam JOSHI Interpreter

JICA Expert Team

1 Kazufumi MOMOSE Chief Adviser / Water Supply Planning

2 Minoru IKEI Deputy Chief Adviser / Pipe- Network (2)

3 Phatta THAPA Pipe- Network (1)

4 Sanjay PRASAD GIS Mapping

5 Katayama ALOKKUMAR Project Coordinator/GIS Mapping (2)

6 Manabu FUKUSHIMA SCADA

7 Koichiro AZUI DMA

8 Yoichi YAMAMOTO Water Supply Management

9 Hiroshi IZUMOTO GIS Application

10 Yuhei ITO Project Coordinator/GIS Mapping

11 Hiroshi KOJIMA Water Supply Management
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Delhi Jal Board

1 Debashree MUKHERJEE Chief Executive Officer

2 Sayed Naiyer Ali NAJMI Member(Finance)

3 Huzar LOLLEN Member(Administration)

4 B.M. DHAUL Member(WS)

5 V.K. BABBAR Member(Dr.)

6 Nandini PALIWAL Additional Chief Executive Officer

7 Bipin BEHARI Secretary(DJB)

8 Sanjam CHIMA Consultant(PR)

9 Subhash CHAND C.E. (East)

10 S.C. JAIN C.E. (West)

12 P. Bhargava C.E. (South)

13 A.K. JAIN C.E. (C&N)

14 R.S. TYAGI C.E. (Dr.) Proj.-I

15 V.K. THIND C.E. (Dr.) Proj.-II

16 J.P. GOEL C.E. (Water) Project

17 Uttam KUMAR C.E. (SDW)N/W

18 V.P. GUNJIYAL C.E. (SDW)S/E

19 U.B. TRIPATHI Director (A&P)

20 B.S. JAGLAN Director (Revenue)

21 D.R. ARYA Director (T&QC)

22 Sanjay GUPTA Project Director (Training)

23 Ajay GUPTA S.E. (Central)

24 Rajesh MITTAL S.E. (North)

25 Ramesh THAKUR S.E. (North West)

26 N.K. TOMAR S.E. (West)

27 S.K. BHARDWAJ S.E. (South)

28 V.P. SHRMA S.E. (South West)

29 M.K. JAIN S.E. (Project)W-II

30 Vikram SINGH SE (Project) W-III

31 V.K. GUPTA S.E. (Dr.) Proj. E&NE

32 Shalabh KUMAR S.E. (Dr.) Proj. N&N/W

33 R.S. NEGI S.E. (Dr.) Proj. W&C

34 Bir SINGH S.E. (E&M) W&S S-II

35 R.K. BHALLA S.E. (WW)-I
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36 P.K. JAIN S.E. (Project) Dr.

37 J.K. SINGH S.E. (SDW)-II

38 J.C. ATAL Joint Director (Fin.)-I

39 K.S. SHARMA Joint Director (Fin.)-II

40 Paras RAM Joint Director (R) - HQ

41 S.K. MEENA Joint Director (R) C/N

42 R.S. GODBOLEY Joint Director (R) E/NE

43 Mahinder KUMAR E.E. (Central) -I

44 Radhey SHYAM E.E. (Central) -II

45 B.L. KURU E.E. (North) -I

46 V.K. SINGH E.E. (North West) -III

47 K.K. HARIT E.E. (North West) -IV

48 P.K. TYAGI E.E. (South West) -III

49 Vineet KUMAR E.E. (Vig.) -Civil

50 Chander PARKASH E.E. (Dwarka WTP)

51 Pankaj KR. ATRAY E.E. (Proj) W-I

52 R.K. SINGHAL E.E. (Proj) W-II

53 Mukul BHANDULA E.E. (Proj) W-VI

54 Pankaj GUPTA E.E. (Proj) W-VIII

55 Ashok KUMAR Dy. Dir(F&A)-III

56 Arvind KAUSHIK Dy. Dir(Rev) HQ-I

57 Naresh KUMAR Dy. Dir(Rev) HQ-II RMS

58 Satya PRAKASH A.O. (Proj) W-I

59 Nashim KHAMED J.E.(Civil)

60 Ashokpal PANWAR J.E.(Civil)

61 Pradeep KUMAR A.E.(Project)

62 Pukhraj SINGH A.E.(Civil)
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R
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n
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p
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c
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c
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c
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c
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c
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c
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b
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c
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c
e
n
te

rs
a
n
d

m
a
jo

r
tr

a
in

s
ta

ti
o
n
s

w
e
re

n
e
w

ly
a
d
d
e
d
.

B
ui

ld
in

g
di

sa
st

er
-r

es
po

ns
e

ca
pa

bi
lit

ie
s

of
w

at
er

w
or

ks

W
a
te

r
S

u
p

p
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p
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h
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p
a
te

d

A
n

ti
-q

u
a

k
e

jo
in

t
p

ip
e

W
a

te
r
s
u

p
p

ly
p

ip
e

s
w

it
h

q
u

a
k
e

-
re

s
is

ta
n

c
e

D
is

tr
ib

u
ti
o
n

re
s
e
rv

o
ir

T
o

k
y
o

W
a

te
rw

o
rk

s
A

s
s

e
t

M
a

n
a

g
e

m
e

n
t

A9-11

2
1

2
2

2
3

2
4



7

W
it

h
u

n
if

ie
d

c
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n
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u
c
tu

re
s

;c
ra

c
k
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b
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b
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e
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c
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c
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c
s
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b
le

1
:

E
v

a
lu

a
ti

o
n

C
ri

te
ri

a
o

f
C

o
n

c
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c
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p
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c
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c
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c
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b
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c
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h
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s
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s
s
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c
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p
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n
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n
a
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c
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k
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p
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u
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n
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c
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c
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p
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R
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ra
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R
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R
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R
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R
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＋
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）
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C
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n
s
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R
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２
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n
n
in

g
C

o
s
t

a
ft
e
r

1
st

R
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n
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b
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R
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n
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c
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p
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d
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A
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＝

m
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｛

L
C
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）
/T

n
｝

A
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C
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f
A

n
n
u
a
l
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l
C
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L
C

C
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：
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e
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C

o
s
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n
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ra
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s
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D
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b
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R
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R
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n
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c
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）
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＋
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＋
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＋
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Ｙ
１
：
C

o
n
st

ru
ct

io
n

C
o
s
t,

Y
２
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u
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n
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R
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R
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R
e

n
e
w

a
l
p
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p
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c
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a
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a

c
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◇
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o
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e
h

av
e
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d

o
n
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p

ro
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n
g

w
at
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d
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h
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n
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r
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at
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b
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f
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p
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◇
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h
es

e
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ti
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q
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e
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n
g
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d
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p
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b
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d
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h
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b
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p
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第 2 回セミナー

2014 年 3 月 6 日に、Indian Habitat Center で開催された。出席者数は DJB のビジェイ・クマール

CEO、ビーエム・ダウル 理事、JICA インド事務所の江島真也所長を含む約 70 人であった。発表

内容は次の通りであった。

1) 中長期的視点による経営方針と財務管理：東京都水道局北部支所北営業所長 猪狩恒一郎

2) 東京水道の施設改善について：東京都水道局東部第一支所給水課長 谷本知之

3) DJB の会計システムについて：Mr. K. S. Sharma, Joint Director (Finance & Accounts)

第 2 回セミナー 第 2 回セミナー・ディスカッション
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SECOND SEMINAR FOR “THE ASSISTANCE RELATED TO DELHI

WATER SUPPLY IMPROVEMENT PROJECT” (Scheduled)

Organized By

Delhi Jal Board AND Japan International Cooperation Agency

Date: 6th of March 2014

Venue: Gulmohar, India Habitat Center Location: Delhi, India

09:30 - 10:00 AM Registration

Opening Speech

10:00 - 10:10 AM

10:10 - 10:20 AM

- DJB
Vijay KUMAR, Chief Executive Officer, Delhi Jal Board

- JICA
Shinya EJIMA, Chief Representative of India Office,
Japan International Cooperation Agency

Waterworks Bureau Tokyo Metropolitan Government’s session. (incl. Q＆A)

10:20 - 11:05 AM

11:05 - 11:50 AM

“Management policy and financial management through mid and long
term perspective”
Koichiro IGARI, Manager of Kita Service Station, North Branch Office,
Bureau of Waterworks, Tokyo Metropolitan Government

“Facility improvement of Tokyo Waterworks”
Tomoyuki TANIMOTO, Director, Water Supply Section, East Area First
Branch Office, Bureau of Waterworks, Tokyo Metropolitan Government

11:50 AM- 12:05 PM Tea Break

DJB’s session(incl. Q＆A)

12:05 - 12:35 PM “Accounting System in Delhi Jal Board”
K.S.SHRMA, Joint Director (Finance & Account)

Interactive session

12:35 – 13:35 PM All Participants

Closing Speech

13:35 - 13:45 PM -DJB
B.M.DHAUL, Member(W/S), Delhi Jal Board

13:45 - 14:30 PM Lunch
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第 3 回セミナー

2014 年 8 月 27 日に、Indian Habitat Center にて開催された。出席者数は総勢約 90 名人であった。

「NRW の削減」をメインテーマに据え、以下の発表があった。

1) 持続可能な水道事業経営～東京都の経験から：東京水道サービス㈱増子社長

2) 東京都水道局の漏水防止対策：東京都水道局、谷本東部第一支所給水課長

3) NRW 率低減に向けた東京都水道局の取組み：東京都水道局、小澤新宿営業所長

4) 漏水探知デモンストレーションの実施報告：堀江専門家

5) DJB における現状の漏水発見及び漏水修理のプロセス：DJB の発表

セミナーの後半は、DJB が今後どのように NRW を削減していくかについて、JET の百瀬統括を

コーディネータとして、パネルディスカッションを行った。内容は以下の通りであった。

a) 検針方法

b) 料金未払い者への対応

c) 配水管などの水道施設建設のためのコストは顧客に請求するか否か

d) 水道料金の見直し頻度

e) 料金請求の期間

f) メータの設置状況、また、メータのないものへの料金の請求方法

g) 水道事業への政府からの補助金投入状況

h) 未納料金の回収にかけた費用と回収できた料金の比率

i) （TSS から）LDI の作業効率を改善するために、職員増加を提案

j) （谷本課長から）古い管や痛んだ管の交換と、マッピングなどのデータベース更新を継続

的に実施することの重要性を提案

k) （増子社長から）TSS がタイ国のパイロットプロジェクトで NRW が 26％から 3％にまで

減ったケースを紹介

第 3 回セミナー1 第 3 回セミナー2
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THIRD SEMINAR UNDER “THE ASSISTANCE RELATED TO DELHI WATER SUPPLY

IMPROVEMENT PROJECT” (Scheduled)

Organized By

Delhi Jal Board AND Japan International Cooperation Agency

Date: 27th of August 2014

Venue: Magnolia, Indian Habitat Center Location: Delhi, India
09:30 ~ 10:00 Registration
Opening Speech
10:00 ~ 10:10 AM

10:10 ~ 10:20 AM

- Delhi Jal Board (DJB)
Mr. Vijay Kumar, Chief Executive Officer, Delhi Jal Board
- JICA
Mr. Shinya Ejima, Chief Representative of India Office, Japan International Cooperation
Agency

Special Lecture
10:20 ~ 10:50 AM “Sustainable Water Supply Management ~Experience in Tokyo~”

Dr. Atsushi Masuko, President, TSS TOKYO WATER Co., Ltd
(Former director general of Waterworks Bureau of Tokyo Metropolitan Government)

DJB’s session
10:50 ~ 11:20 AM “Prevention of water leakage in Delhi”

DJB LD&I or The relevant persons of leakage prevention unit
Waterworks Bureau Tokyo Metropolitan Government’s session
11:20 AM ~ 12:20 PM “Prevention of water leakage in Tokyo”

Mr. Tomoyuki Tanimoto, Director, Water Supply Section, East Area First Branch Office,
Bureau of Waterworks, Tokyo Metropolitan Government

“NRW reduction practice in TMWB”
Mr. Kenji Ozawa, Manager of Shinjuku Service Station, West Branch Office, Bureau of
Waterworks, Tokyo Metropolitan Government

12:20 ~ 12:35 PM Tea Break
JICA Expert session
12:35 ~ 13:05 PM “Leak detection demonstration performance report and suggestion about leakage

reduction”
Mr. Hiroki Horie, JICA Leak Detection Expert

Panel Discussion
13:05 ~ 14:05 PM “Conversion to stable water supply management by reduction of Non-Revenue

Water”
Coordinator: Mr. Kazufumi Momose, Chief Advisor
Panelist: DJB, TMWB, JICA Expert

Closing Speech
14:05 ~ 14:15 PM - Delhi Jal Board (DJB)

Mr. Amit Satija, Addl. C.E.O Director (Finance ＆Accounts), Delhi Jal Board
14:15 ~ Lunch

A9-66



A9-67

Masaki ISHII
長方形

Masaki ISHII
長方形



A9-68

Masaki ISHII
長方形

Masaki ISHII
長方形



A9-69

Masaki ISHII
長方形

Masaki ISHII
長方形



A9-70

Masaki ISHII
長方形

Masaki ISHII
長方形



2
7

A
u

g
2

0
1

4 1

A
ts

u
sh

iM
as

u
ko

,D
r.

En
g.

P
re

si
d

e
n

t

T
SS

To
ky

o
W

at
e

r
C

o
.,

Lt
d

.

Su
st

ai
n

ab
le

W
at

e
r

Su
p

p
ly

M
an

ag
e

m
e

n
t

—
Ex

p
e

ri
e

n
ce

in
To

ky
o

—

1

W
h

y
M

u
st

N
R

W
b

e
R

e
d

u
ce

d
?

R
e

d
u

ci
n

g
W

at
e

r
Lo

ss
=

D
ev

el
o

p
in

g
N

e
w

W
at

e
r

So
u

rc
e

s

In
ad

d
it

io
n

,N
R

W
R

e
d

u
ct

io
n

le
ad

s
to

M
ak

in
g

P
ip

e
N

e
tw

o
rk

s
M

o
re

R
o

b
u

st
an

d
A

n
ti

-s
e

is
m

ic
R

e
d

u
ci

n
g

A
d

ve
rs

e
H

e
al

th
R

is
ks

an
d

C
u

st
o

m
e

r
Se

rv
ic

e
Im

p
ro

ve
m

e
n

t

Fi
el

d
Le

ak
D

et
e

ct
io

n
W

o
rk

s
O

go
ch

iR
es

er
vo

ir

2

H
o

w
h

as
N

R
W

b
e

en
R

e
d

u
ce

d
?

St
ai

n
le

ss
St

ee
lP

ip
e

R
at

e
in

Se
rv

ic
e

P
ip

es

0
.0

1
0.

0

2
0.

0

3
0.

0

4
0.

0

5
0.

0

6
0.

0

7
0.

0

8
0.

0

9
0.

0

1
00

.0

1
96

5
1

97
5

1
98

5
1

99
5

2
00

5
2

01
5

D
u

ct
ile

Ir
o

n
P

ip
e

R
at

e
in

M
ai

n
s

an
d

Su
b

-m
ai

n
s

N
R

W
R

at
e

1
P

ip
e

M
at

er
ia

ls
D

u
ct

ile
Ir

o
n

fo
r

M
ai

n
s

&
Su

b
-m

ai
n

s
si

n
ce

1
96

0’
s

St
ai

n
le

ss
St

ee
lf

o
r

Se
rv

ic
e

P
ip

es
si

n
ce

1
98

0

2
W

at
er

M
et

er
R

ep
la

ce
m

e
n

t
Ev

er
y

8
ye

ar
s

3
C

ap
ac

it
y

B
u

ild
in

g
U

ti
lit

ie
s

St
af

f
an

d
P

lu
m

b
e

rs
in

C
o

n
tr

ac
to

rs

3
%

20
13

4
0

%
19

65

3

H
o

w
H

as
th

e
D

is
tr

ib
u

ti
o

n
N

et
w

o
rk

b
ee

n
Im

p
ro

ve
d

?
A

nt
i-

Se
is

m
ic

D
u
ct

ile
Ir

o
n

P
ip

es

P
ip

e
R

en
o

va
ti

o
n

s
・

M
ai

n
s

an
d

Su
b

-m
ai

n
s

O
ld

C
as

t
Ir

o
n

,O
ld

A
sb

es
to

s
⇒

n
ew

D
u

ct
ile

C
as

t
Ir

o
n

⇒
Fe

w
er

B
u

rs
ts

,M
o

re
A

n
ti

-s
ei

sm
ic

,
M

o
re

R
o

b
u

st
A

n
d

Fe
w

er
Le

ak
s

C
o

rr
ug

at
ed

St
ai

nl
es

s
St

ee
l

P
ip

es

・
Se

rv
ic

e
P

ip
es

O
ld

Le
ad

⇒
n

ew
C

o
rr

u
ga

te
d

St
ai

n
le

ss
St

ee
l

⇒
N

o
A

d
ve

rs
e

H
ea

lt
h

Ef
fe

ct
s,

M
o

re
R

o
b

u
st

A
n

d
Fe

w
er

Le
ak

s

4

A9-71



2
7

A
u

g
2

0
1

4 2

H
o

w
h

as
N

R
W

b
e

en
R

e
d

u
ce

d
?

St
ai

n
le

ss
St

ee
lP

ip
e

R
at

e
in

Se
rv

ic
e

P
ip

es

0
.0

1
0.

0

2
0.

0

3
0.

0

4
0.

0

5
0.

0

6
0.

0

7
0.

0

8
0.

0

9
0.

0

1
00

.0

1
96

5
1

97
5

1
98

5
1

99
5

2
00

5
2

01
5

D
u

ct
ile

Ir
o

n
P

ip
e

R
at

e
in

M
ai

n
s

an
d

Su
b

-m
ai

n
s

N
R

W
R

at
e

1
P

ip
e

M
at

er
ia

ls
D

u
ct

ile
Ir

o
n

fo
r

M
ai

n
s

&
Su

b
-m

ai
n

s
si

n
ce

1
96

0’
s

St
ai

n
le

ss
St

ee
lf

o
r

Se
rv

ic
e

P
ip

es
si

n
ce

1
98

0

2
W

at
er

M
et

er
R

ep
la

ce
m

e
n

t
Ev

er
y

8
ye

ar
s

3
C

ap
ac

it
y

B
u

ild
in

g
U

ti
lit

ie
s

St
af

f
an

d
P

lu
m

b
e

rs
in

C
o

n
tr

ac
to

rs

3
%

20
13

4
0

%
19

65

5

W
h

y
sh

o
u

ld
H

ig
h

W
at

er
P

re
ss

u
re

b
e

P
re

se
rv

ed
?

P
re

ss
u

re
Im

p
er

fe
ct

io
n

ca
u

se
s

P
u

m
p

Su
ct

io
n

Fu
rt

h
er

P
re

ss
u

re
D

ec
lin

e
A

llo
w

in
g

th
e

In
va

si
o

n
o

f
D

et
er

io
ra

ti
o

n

P
ri
v
a
te

S
u
ct
io
n
P
u
m
p

P
ri

va
te

R
es

er
vo

ir

In
va

si
o

n
o

f
D

et
er

io
ra

ti
o

n

Lo
w

P
re

ss
u

re
D

is
tr

ib
u

ti
o

n

6

B P

Su
ff

ic
ie

n
t

P
re

ss
u

re
an

d
C

ap
ac

it
y

N
o

n
-E

xp
o

su
re

to
A

ir
in

R
e

ce
iv

in
g

R
es

er
vo

ir
s

D
ir

ec
t

B
o

o
st

er
P

u
m

p
Sy

st
em

to
H

ig
h

er
B

u
ild

in
gs

Sa
fe

an
d

H
ig

h
-Q

u
al

it
y

W
at

er
Su

p
p

ly

P
ri

va
te

B
o

o
st

er
P

u
m

p
H

ig
h

P
re

ss
u

re
D

is
tr

ib
u

ti
o

n
(A

ve
.0

.3
2M

Pa
)

W
h

at
ar

e
th

e
B

en
ef

it
s

fr
o

m
H

ig
h

er
P

re
ss

u
re

in
To

ky
o

?

D
et

er
io

ra
ti

o
n

B
lo

ck
e

d

7

H
is

to
ry

o
f

P
re

ss
u

re
In

cr
e

as
e

T
H

E
M

A
IN

IC
H

I
N

E
W

SP
A

P
E

R
S

5
0

ye
ar

s
ag

o

N
o

wLo
w

R
is

e
B

u
ild

in
gs

,L
o

w
er

R
eq

u
ir

em
en

t
fo

r
H

ig
h

P
re

ss
u

re
Su

p
p

ly
Th

e
H

ig
h

er
th

e
P

re
ss

u
re

,t
h

e
M

o
re

Le
ak

s
Th

er
ef

o
re

,S
u

p
p

ly
P

re
ss

u
re

w
as

Lo
w

er

H
ig

h
R

is
e

B
u

ild
in

gs
an

d
Le

ss
Sp

ac
e

⇒
H

ig
h

er
R

eq
u

ir
em

en
t

fo
r

In
cr

ea
se

d
P

re
ss

u
re

Su
p

p
ly

an
d

D
ir

ec
t

Su
p

p
ly

Sy
st

e
m

Th
e

B
en

ef
it

s
o

f
N

R
W

R
ed

u
ct

io
n

W
o

rk
⇒

Fe
w

er
Le

ak
s,

En
er

gy
Sa

vi
n

g,
Sp

ac
e

Sa
vi

n
g

an
d

H
ig

h
Q

u
al

it
y

8

A9-72



2
7

A
u

g
2

0
1

4 3

00.
0

5

0.
1

0.
1

5

0.
2

0.
2

5

0.
3

0.
3

5

0.
0

10
.0

20
.0

30
.0

40
.0

50
.0

19
56

19
6

4
19

72
19

80
19

88
19

96
20

04
20

12

N
R

W
R

at
e

[%
]

N
R

W
R

at
e

an
d

W
at

er
P

re
ss

u
re

P
re

ss
u

re
[M

Pa
]

3%
20

13

0.
31

M
P

a
20

13

N
R

W
R

at
e

[%
]

P
re

ss
u

re
[M

Pa
]

9

W
h

at
ar

e
th

e
M

e
ri

ts
o

f
D

ir
ec

t
Su

p
p

ly
?

Is
o

la
te

d
Su

p
p

ly

Li
ft

P
u

m
p

R
e

ce
iv

in
g

R
e

se
rv

o
ir

0
.6

kw
h

/

En
er

gy
Lo

ss
+0

.6
kw

h
/

0
.6

kw
h

/

B
o

o
st

e
r

P
u

m
p

+α
kw

h
/

+0
kw

h
/

D
ir

ec
t

Su
p

p
ly

D
ir

ec
t

B
o

o
st

er
P

u
m

p

・
En

er
gy

Sa
vi

n
g

・
Sp

ac
e

Ef
fi

ci
en

t
・

Q
u

al
it

y
P

re
se

rv
at

io
n

・
Se

cu
re

d
Sa

fe
ty

1
0

Is
o

la
te

d
Su

p
p

ly

Li
ft

P
u

m
p

R
e

ce
iv

in
g

R
e

se
rv

o
ir

B
o

o
st

e
r

P
u

m
p

D
ir

ec
t

Su
p

p
ly

D
ir

ec
t

B
o

o
st

er
P

u
m

p

3
%

2
0

%

A
m

o
n

g
3

+
st

o
ry

b
u

ild
in

gs
b

u
ilt

in
2

0
1

3

1
0

0
%

A
ll

3
+

st
o

ry
b

u
ild

in
gs

b
u

ilt
b

ef
o

re
1

9
9

5
Is

o
la

te
d

Su
p

p
ly

:

7
7

%

C
h

an
ge

o
f

Su
p

p
ly

Ty
p

es
to

B
u

ild
in

gs
in

To
ky

o
w

it
h

Th
re

e
St

o
ri

es
o

r
M

o
re

11

W
h

y
A

d
va

n
ce

d
Tr

ea
tm

en
t?

A
Si

gn
if

ic
an

t
N

u
m

b
er

o
f

C
u

st
o

m
er

s
h

av
e

Sw
it

ch
ed

B
ac

k
to

D
ri

n
ki

n
g

Ta
p

W
at

er
R

at
h

er
th

an
B

o
tt

le
d

W
at

er

Se
d

im
en

ta
ti

o
n

O
zo

n
e

O
zo

n
e

G
en

er
at

o
r

Sa
n

d
Fi

lt
ra

ti
o

n

A
d

va
n

ce
d

Tr
ea

tm
en

ti
s

C
o

st

E
ff

ec
t

C
o

u
n

te
rm

ea
su

re
ag

ai
n

st
A

lg
ae

O
d

o
r

an
d

O
th

er
Q

u
al

it
y

D
eg

ra
d

at
io

n
s

+5
%

To
ky

o
Ty

p
e

B
io

lo
gi

ca
l

A
ct

iv
at

ed
C

ar
b

on

1
2

A9-73



2
7

A
u

g
2

0
1

4 4

D
ri

n
ki

n
g

Ta
p

W
at

er
is

a
P

ar
t

o
f

Ja
p

an
e

se
C

u
lt

u
re

13

S
a
ti

sf
a
ct

io
n

S
u

rv
e
y

R
e

su
lt

s
fo

r
T

o
k

yo
T

a
p

W
a
te

r

0
%

2
0

%
4

0
%

6
0

%
8

0
%

1
0

0
%

2
0

1
3

2
0

0
3

２
８

%
２
１

%
５
０

%

５
２

%
３
１

%
１
６

%

Sa
ti

sf
ie

d
o

r
So

m
e

w
h

at
Sa

ti
sf

ie
d

N
e

it
h

e
rD

is
sa

ti
sf

ie
d

o
r

So
m

e
w

h
at

D
is

sa
ti

sf
ie

d

(n
=2

,0
22

)

1
4

B
li
n

d
T
e
st

A
Ta

p
W

at
er

To
ky

o

B
B

o
tt

le
d

W
at

er
In

M
ar

ke
t

V
s

am
o

n
g
5

6
,0

0
0

p
eo

p
le

at
1

3
4

si
te

s

in
2

0
1

3

T
a
p

W
a
te

r
is

a
s

G
o

o
d

a
s

B
o

tt
le

d
W

a
te

r

5
0

%
5

0
%

W
h

ic
h

is
ta

st
y,

A
o

r
B

?

15

C
h

an
ge

s
o

f
C

o
n

su
m

p
ti

o
n

in
To

ky
o

05010
0

15
0

20
0

25
0

30
0

0

10
00

20
00

30
00

40
00

50
00

19
64

19
74

19
84

19
94

20
04

20
14

G
D

P
/C

ap
it

a
Ja

p
an

(T
h

o
u

sa
n

d
JP

Y)

W
at

e
r

C
o

n
su

m
p

ti
o

n
D

o
m

e
st

ic
U

se
in

T
o

ky
o

W
at

er
C

o
n

su
m

p
ti

o
n

(L
it

er
/C

ap
it

a/
D

ay
)

G
D

P/
C

ap
it

a
(T

h
o

u
sa

n
d

JP
Y)

C
ab

in
et

O
ff

ic
e

To
ky

o
W

at
er

w
o

rk
s

B
u

re
a

u

(L
it

er
/C

ap
it

a)

1
6

A9-74



2
7

A
u

g
2

0
1

4 5

・
Ec

o
n

o
m

ic
G

ro
w

th
ra

is
es

W
at

er
C

o
n

su
m

p
ti

o
n

as
sh

o
w

n
.

・
D

u
p

lic
at

io
n

,N
et

w
o

rk
in

g
an

d
M

ar
gi

n
al

C
ap

ac
it

y
is

re
q

u
ir

ed
fo

r
R

el
ia

b
ili

ty
o

fS
u

p
p

ly
,e

ve
n

in
ca

se
o

f
Em

er
ge

n
ci

es
lik

e
N

at
u

ra
lD

is
as

te
rs

.

・
C

ea
se

le
ss

R
en

o
va

ti
o

n
an

d
m

ai
n

te
n

an
ce

o
f

th
e

W
at

er
Su

p
p

ly
Sy

st
em

is
C

ri
ti

ca
l.

・
Ev

er
y

So
ci

al
A

ct
iv

it
y

D
ep

en
d

s
o

n
th

e
W

at
er

Su
p

p
ly

.

C
o

n
si

d
er

at
io

n
s

fo
r

th
e

Fu
tu

re

17

A9-75



2
7

A
u

g
2

0
1

4 1

S
.C

.V
as

h
is

h
th

S
E

(W
W

)I
I

O
B

JE
C

TI
V

E
T

h
e

L
ea

k
D

et
ec

ti
o

n
an

d
In

ve
st

ig
at

io
n

C
el

l
w

as
se

t
u

p
in

1
9

7
9

w
it

h
an

o
b

je
ct

iv
e

o
f

d
et

ec
ti

n
g

le
ak

ag
e

in
th

e
w

at
er

m
ai

n
s,

in
fo

rm
in

g
th

e
co

n
ce

rn
ed

d
iv

is
io

n
s

to
ta

k
e

re
m

ed
ia

l
ac

ti
o

n
to

p
lu

g
in

th
e

le
ak

ag
es

an
d

th
u

s
re

d
u

ci
n

g
w

as
ta

ge
o

f
p

re
ci

o
u

s
w

at
er

.

FU
N

C
TI

O
N

S
O

F
TH

E
PA

TR
O

LL
IN

G
ST

A
FF


T

o
d

et
ec

t
su

rf
ac

e
le

ak
ag

es
in

th
e

w
at

er
m

ai
n

s.


T

o
re

p
o

rt
le

ak
ag

es
to

th
e

co
n

ce
rn

ed
E

n
g

in
ee

r-
in

-
ch

ar
ge

.


T

o
d

et
ec

t
h

id
d

en
le

ak
ag

es
o

n
re

ce
iv

in
g

re
q

u
es

t
fr

o
m

a
p

ar
ti

cu
la

r
d

iv
is

io
n

b
y

u
si

n
g

le
ak

d
et

ec
ti

o
n

eq
u

ip
m

en
ts

.

P
R

O
C

ED
U

R
E

FO
R

LE
A

K
D

ET
EC

TI
O

N

1.
B

Y
V

IS
U

A
L

O
B

S
E

R
V

A
T

IO
N

D
U

R
IN

G
F

IE
L

D
S

U
R

V
E

Y

2.
B

Y
T

H
E

U
S

E
O

F
L

E
A

K
D

E
T

E
C

T
IO

N

E
Q

U
IP

M
E

N
T

3.
T

H
R

O
G

H
C

O
M

P
L

A
IN

T
F

R
O

M
F

IE
L

D

T
H

R
U

P
U

B
L

IC
/S

T
A

F
F

A9-76

1
2

3
4



2
7

A
u

g
2

0
1

4 2

V
IS

U
A

L
O

B
SE

R
V

A
TI

O
N

T
h

e
m

o
st

co
m

m
o

n
p

ro
ce

d
u

re
fo

r
d

et
ec

ti
n

g
le

ak
ag

e
is

vi
su

al
o

b
se

rv
at

io
n

.
T

h
e

fi
el

d
/p

at
ro

ll
in

g
st

af
f

w
o

rk
in

g
in

th
e

d
iv

is
io

n
s

ar
e

d
ep

lo
ye

d
fo

r
fi

el
d

su
rv

ey
in

th
ei

r
d

es
ig

n
at

ed
ar

ea
s

o
n

d
ai

ly
b

as
is

.

B
u

b
b

li
n

g
o

f
w

at
er

in
th

e
st

re
et

/r
o

ad
,

d
am

p
n

es
s,

g
ro

w
th

o
f

ve
ge

ta
ti

o
n

(i
n

h
o

t,
d

ry
w

ea
th

er
)

al
o

n
g

th
e

li
n

e
m

ay
in

d
ic

at
e

le
ak

ag
e.

U
SE

O
F

LE
A

K
D

ET
EC

TI
O

N
EQ

U
IP

M
EN

TS
If

th
e

le
ak

ag
e

ca
n

n
o

t
b

e
fo

u
n

d
b

y
vi

su
al

in
sp

ec
ti

o
n

,
le

ak
d

et
ec

ti
o

n
eq

u
ip

m
en

ts
ar

e
u

se
d

to
lo

ca
te

th
e

ex
ac

t
p

o
in

t
o

f
le

ak
ag

e.
T

h
e

fo
ll

o
w

in
g

eq
u

ip
m

en
ts

ar
e

u
se

d
b

y
L

D
I

st
af

f
to

d
et

ec
t

le
ak

ag
es

:-


P

ip
e

R
o

u
te

L
o

ca
to

r


S

o
u

n
d

in
g

R
o

d


P

o
rt

a
b

le
L

ea
k

D
et

ec
to

r(
G

ro
u

n
d

M
ic

ro
p

h
o

n
e)


M

ea
su

ri
n

g
W

h
ee

l

P
IP

E
R

O
U

TE
LO

C
A

TO
R

T
h

e
P

ip
e

ro
u

te
lo

ca
to

r
w

o
rk

s
o

n
th

e
p

ri
n

ci
p

le
o

f
p

la
ci

n
g

a
ra

d
io

si
g
n

al
o

n
th

e
p

ip
el

in
e.

T
h

e
p

ip
e

w
il

l
th

en
ac

t
as

an
ae

ri
al

an
d

ca
rr

y
th

e
si

g
n

al
o

n
th

e
p

ip
e.

W
it

h
a

sp
ec

ia
li

ze
d

ra
d

io
re

ce
iv

er
,

th
e

p
at

h
o

f
th

is
ra

d
io

si
g
n

al
ca

n
b

e
tr

ac
ed

.
T

h
u

s
th

e
lo

ca
ti

o
n

o
f

th
e

p
ip

e
ca

n
b

e
fo

u
n

d
.

SO
U

N
D

IN
G

R
O

D


S
o

u
n

d
in

g
R

o
d

is
a

lo
n

g
n

o
n

co
rr

o
si

ve
ro

d
w

it
h

an
ar

ra
n

ge
m

en
t

to
h

ea
r

th
e

le
ak

ag
e

so
u

n
d

at
o

n
e

en
d

.


T
h

e
so

u
n

d
ca

u
se

d
b

y
th

e
le

ak
d

ep
en

d
s

o
n

th
e

ve
lo

ci
ty

o
f

fl
o

w
an

d
th

e
si

ze
o

f
th

e
o

p
en

in
g.


A

h
ig

h
ve

lo
ci

ty
th

ro
u

gh
a

sm
al

l
ap

er
tu

re
w

il
l

m
ak

e
m

o
re

n
o

is
e

th
an

a
la

rg
e

d
is

ch
ar

ge
th

ro
u

gh
a

la
rg

e
ap

er
tu

re
.


A

n
ex

p
er

ie
n

ce
d

w
o

rk
er

ca
n

m
an

ag
e

to
d

et
ec

t
th

e
le

ak
.

A9-77

5
6

7
8



2
7

A
u

g
2

0
1

4 3

D
IG

IT
A

L
LE

A
K

D
ET

EC
TO

R
W

IT
H

G
R

O
U

N
D

M
IC

R
O

P
H

O
N

E


P

o
rt

ab
le

le
ak

d
et

ec
to

rs
ar

e
m

ic
ro

p
ro

ce
ss

o
r

b
as

ed
el

ec
tr

o
n

ic
in

st
ru

m
en

ts
.

T
h

ey
se

n
se

an
d

am
p

li
fy

th
e

so
u

n
d

o
f

w
at

er
le

ak
s.

T
h

e
le

ak
p

o
si

ti
o

n
ca

n
b

e
ve

ri
fi

ed
au

d
ib

ly
b

y
su

rf
ac

e
so

u
n

d
in

g
p

ri
o

r
to

th
e

an
y

ex
ca

va
ti

o
n

an
d

re
p

ai
r

b
ee

n
ca

rr
ie

d
o

u
t.


D

L
D

co
n

si
st

s
o

f
co

n
tr

o
l

u
n

it
,

g
ro

u
n

d
m

ic
ro

p
h

o
n

es
,

so
u

n
d

in
g

ro
d

s
an

d
n

ec
es

sa
ry

in
te

rc
o

n
n

ec
ti

n
g

ca
b

le
s.


T

h
e

G
ro

u
n

d
M

ic
ro

p
h

o
n

e
co

m
b

in
es

a
n

ew
,

h
ig

h
se

n
si

ti
vi

ty
se

n
so

r
w

it
h

p
ro

ve
n

ea
se

o
f

u
se

,
en

ab
li

n
g

le
ak

s
to

b
e

d
et

ec
te

d
o

ve
r

a
g

re
at

er
d

is
ta

n
ce

,
an

d
b

ac
k

g
ro

u
n

d
n

o
is

e
to

b
e

m
o

re
ea

si
ly

su
p

p
re

ss
ed

,
th

an
w

it
h

co
n

ve
n

ti
o

n
al

so
u

n
d

in
g

eq
u

ip
m

en
t.


T

h
is

sp
ee

d
s

u
p

re
p

ai
r

o
f

th
e

le
ak

,
re

d
u

ce
s

re
p

ai
r

co
st

s
an

d
en

su
re

s
th

at
d

is
ru

p
ti

o
n

to
th

e
w

at
er

su
p

p
ly

is
m

in
im

iz
ed

.

D
IG

IT
A

L
LE

A
K

D
ET

EC
TO

R
W

IT
H

G
R

O
U

N
D

M
IC

R
O

P
H

O
N

E

•
H

id
d

en
le

ak
ag

es
w

er
e

fi
n

d
o

u
t

in
ar

ea
s

u
si

n
g

m
et

al
d

et
ec

to
r,

D
L

D
(D

ig
it

al
le

ak
d

et
ec

to
r)

an
d

o
th

er
L

ea
k

d
et

ec
ti

o
n

eq
u

ip
m

en
ts

.

•
R

aj
en

d
er

N
ag

ar
(

Ju
ly

,2
0

0
8

)

•
H

id
d

en
le

ak
ag

e
at

R
aj

G
h

at
n

ea
r

re
d

li
gh

t
.(

S
ep

te
m

b
er

,2
0

0
9

)

•
T

h
e

le
ak

d
et

ec
ti

o
n

su
rv

ey
o

n
P

at
el

N
ag

ar
ro

ad
le

ak
ag

e
n

ea
r

m
et

ro
p

il
la

r
n

o
.

17
6

ru
n

n
in

g
in

st
o

rm
w

at
er

d
ra

in
’s

m
an

h
o

le
s

n
ea

r
M

C
D

d
is

p
en

sa
ry

.
(

O
ct

o
b

er
,2

0
11

)

•
L

ea
k

ag
e

at
N

eh
ru

vi
h

ar
in

I
R

R
is

in
g

m
ai

n
,

o
p

p
o

si
te

b
u

s
st

an
d

,T
im

ar
p

u
r.

(J
u

ly
20

14
)

TY
P

E
O

F
LE

A
K

A
G

ES


L
ea

k
ag

e
fr

o
m

jo
in

ts


L

ea
k

ag
e

fr
o

m
ai

r
re

le
as

e
va

lv
e


L

ea
k

ag
e

d
u

e
to

cr
ac

k
in

th
e

P
S

C
p

ip
e


L

ea
k

ag
e

d
u

e
to

cr
ac

k
in

th
e

w
el

d
in

g
o

f
th

e
M

S
p

ip
e


L

ea
k

ag
e

fr
o

m
th

e
sl

u
ic

e
va

lv
e

A9-78

9
1
0

1
1

1
2



2
7

A
u

g
2

0
1

4 4

M
et

h
o

d
o

f
p

lu
gg

in
g

le
ak

ag
es

fo
r

va
ri

o
u

s
ty

p
es

o
f

Jo
in

ts


P
S

C
Jo

in
t

–
B

y
ap

p
ly

in
g

sp
u

n
ya

rn
,

jo
in

t
fi

ll
in

g
ch

em
ic

al
o

r
g

u
ll

as
w

it
h

th
e

h
el

p
o

f
p

ac
k

in
g

to
o

ls
.


C

I
Jo

in
t

:-
B

y
ap

p
ly

in
g

w
o

o
l

,l
ea

d
w

o
o

l
w

it
h

th
e

h
el

p
o

f
p

ac
k

in
g

to
o

ls
et

c.


M

S
Jo

in
t

:-
B

y
w

el
d

in
g

th
e

jo
in

t
w

it
h

th
e

h
el

p
o

f
g

as
cu

tt
er

an
d

w
el

d
in

g
m

ac
h

in
e

et
c.

M
et

h
o

d
o

f
P

lu
gg

in
g

th
e

le
ak

ag
es

d
u

e
to

cr
ac

k
in

P
SC

p
ip

e


S
h

u
td

o
w

n
o

f
12

to
36

h
o

u
rs

is
re

q
u

ir
ed

fo
r

p
lu

g
g

in
g

th
e

le
ak

ag
e.


D

ew
at

er
in

g
n

ee
d

s
to

b
e

ca
rr

ie
d

o
u

t
w

it
h

th
e

h
el

p
o

f
su

b
m

er
si

b
le

p
u

m
p

se
ts

w
h

ic
h

m
ay

re
q

u
ir

e
6

to
14

h
o

u
rs

d
ep

en
d

in
g

o
n

si
ze

o
f

T
ra

n
sm

is
si

o
n

m
ai

n


B

y
re

p
la

ci
n

g
th

e
d

am
ag

ed
P

S
C

p
ip

e
b

y
M

.S
.g

ap
p

ie
ce

w
h

ic
h

in
cl

u
d

es
sp

ig
o

t
an

d
so

ck
et

at
it

s
tw

o
en

d
s

M
et

h
o

d
o

f
P

lu
gg

in
g

th
e

le
ak

ag
es

in
th

e
ai

r
re

le
as

e
va

lv
e/

sl
u

ic
e

va
lv

e.


T

h
e

le
ak

ag
e

ca
n

b
e

p
lu

g
ge

d
b

y
re

p
la

ci
n

g
th

e
ru

b
b

er
b

al
l

in
th

e
ai

r
re

le
as

e
va

lv
e.


In

ca
se

o
f

b
re

ak
ag

e
o

f
ai

r
re

le
as

e
va

lv
e

,s
am

e
n

ee
d

s
to

b
e

re
p

la
ce

d
.


B

y
ch

an
g

in
g

th
e

gl
an

d
p

ac
k

in
g

o
f

th
e

sl
u

ic
e

va
lv

e
.

D
et

ai
lo

f
R

is
in

g
M

ai
n

s
P

la
n

t
w

is
e

S.
N

o
.

N
am

e
o

f
W

TP
w

it
h

C
ap

ac
it

y
N

am
e

&
si

ze
Le

n
gt

h
o

f
R

is
n

g
M

ai
n

1
1

2
0

M
G

D
W

TP
W

az
ir

ab
ad

,
K

ilo
kr

iM
ai

n
9

0
0

m
m

D
u

p
lic

at
e

M
ai

n
9

0
0

m
m

Tr
ip

lic
at

e
m

ai
n

9
0

0
m

m

W
es

t
D

el
h

im
ai

n
9

0
0

m
m

IA
R

m
ai

n
1

0
5

0
m

m

Pa
n

ja
b

iB
ag

h
m

ai
n

9
0

0
m

m

R
am

lil
a

m
ai

n
9

0
0

m
m

A
-5

R
an

ny
w

el
l

6
0

0
m

m

1
5

2
km

s

2
.

O
kh

la
W

W
2

0
M

G
D

O
kh

la
R

is
in

g
m

ai
n

9
0

0
m

m

O
kh

la
m

ai
n

9
0

0
/6

0
0

m
m

Fe
ed

in
g

m
ai

n
9

0
0

/6
0

0
m

m

1
5

km
s

3
.

9
0

M
G

D
C

h
an

d
ra

w
al

W
TP

P
H

-I

H
in

d
u

R
ao

m
ai

n
4

5
0

m
m

Fl
ag

St
af

fm
ai

n
6

0
0

m
m

M
M

m
ai

n
6

0
0

m
m

Jh
an

d
ew

al
an

m
ai

n
7

5
0

m
m

H
u

sa
n

p
u

r
m

ai
n

6
0

0
m

m

Sh
ad

iP
u

r
m

ai
n

6
0

0
m

m

Pa
la

m
m

ai
n

1
0

0
0

/7
5

0
m

m

N
ew

R
aj

in
d

er
N

ag
ar

7
5

0
m

m

R
aj

in
d

er
N

ew
m

ai
n

3
0

0
m

m

Ta
lk

at
o

ra
m

ai
n

7
5

0
m

m

7
1

km
s

A9-79

1
3

1
4

1
5

1
6


	添付資料-9 セミナー要約および発表資料

