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WHO established (Germany) “The Bonn Charter for Safe Drinking
Water” to emphasize the importance of the infrastructure of overall
drinking water quality management ranged from source water, water
purification plant, pipe network system to households. Supplying safe,
reliable, and high quality drinking water can promote people health and
economy development. Thus, the responsibilities of government and the
authorities should be effectively managed.

Source water quality standard is threatened by emerging pollutants.
Therefore, water utilities must adjust the water purification policy as new
regulation issued by the environmental authority. This study aims to
realize German water utility experiences how to negotiate with authority
and households in order to gain the win-win-win situation.

The increasing demand of water consumption results from the
swiftly-expanded population. However, the extent constructions of water
purification plants are restricted because the land is hard to gain. And, the
inadequate equipment of wastewater and sludge needs to import new
water treatment methods. This study will particularly consult about the
advanced water treatment techniques in Germany, including management
models.

High leakage of water distribution network, that accelerated
highlight to turn Taiwan out the No. 18 water-shortage-country in the
world. Assessing to import Germany pipeline network Digital Control

System (DCS) to reduce leakage phenomenon is the focus.



For announcing the disclosed information of customer service,
Taiwan does as well as German does. Meanwhile, how to enhance the
relationship between water corporation and the public, and how to turn
passive (i.e. receive customers response) to active behavior (i.e. advocate
valued service) are the consulting issues from German water utilities.
Water leakage not only waste water resources, but has the risk of water

contamination and road safety.
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Period of Visit = "é‘;"h %&F. ‘i\ 2 ﬁﬁf? i Fi ?jL 3 Purpose of training,
(from _to ) Location of Institutions & Persons to be visited and discussion topics
- Training
Taoyaun 1. 2 & 1. 4%3E % B v AR 10 4R
-Frankfurt 12 s qg @) 5o A RS AVE) RIS B R S R A R G
6/30-7/1 |PYPIANE) I3 pitkj skt gp(Berlin | E#EBA RokTEARR
2015 *_ @:ﬁ W > | Waterworks Museum) s TS TR R E
(Tue-Wed) Zﬁ(ﬁj‘#m)-%p ‘ RS2t )
Egﬂﬂﬁ B ALY R B ok 4 4 4l 24
Heif 4 kI ¢
B'erlin <> Freie Universitat Berlin 4p |4 4p+kp ¢ < & % 1.Prof. Dr.
it Hhpd 2 g Achim Schulte 2.Margot Bose
Department of Earth Sciences|3.Michael Schneider
Institute of Geographical WE T ME kT~ kE 23t
Sciences B2 CKTRERE I i
Telephone:+49-30-838-70252
26/125 Prof. Dr. Achim Schulte
(Thu) Email:achim.schulte@fu-berlin.de
Margot Bose
Email:m.boese@fu-berline.de
Michael Schneider
Email:m.schneider@fu-berlin.de
Berlin < ik X dathp k@ my =
LS Berliner Wasserbetriebe ¥ WSP = + ¢ 2t
Dr.Gesche.Gruetzmacher |1 7= % -k ik -k TR ATES L
Telephone:+49-30-8644-1412 | x4, 4 % kg % 2 fie & Ik
Fax:+49-30-8644-101412 s g e e ey am s
- A Ny = ’}%‘Fﬁp TR T ATIE A
Email:Gesche.Gruetzmacher DA A )
AR o LRGSR
@bwb.de - s
7/3 gapHeiEEd o nE
2015 FIFThy~ B Rk R EE H S
(Fri) Z B m oo

Source water quality standard
is threatened by emerging
pollutants. Therefore, water
utilities must adjust the water
purification policy as new
regulation issued by the

environmental authority. This
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Purpose of training,
and discussion topics

study aims to realize German

water utility experiences how

to negotiate with authority and
households in order to gain
the win-win-win situation.

2. K2 F RFA v H e &
BIRH o RA R R
B b B FER 0 1R
Bk 2 BIREKAF A EF
Hor EORRIEAT B
Y BB AR R R B
(3 F ) W RFE
The increasing demand of
water consumption results
from the swiftly-expanded
population. However, the
extent construction of water
purification plants are
restricted because the land is
hard to gain. And, the
inadequate equipment of
wastewater and sludge needs
to import new water treatment
methods. This study will
particularly consult about the
advanced water treatment
techniques in Germany,
including management
models.

SEREBA L RE ALY
LT BUREN | S
B E R ]
Y (DCS)* Mk KL% -
High leakage of water
distribution network, that
acceleratedly highlight to turn
Taiwan out the No. 18
water-shortage-country in the
world. Assessing to import
Germany pipeline network
Digital Control System (DCS)
to reduce leakage
phenomenon is the focus.

4 ERB A Kok E g

11



Py xR

2 e

PIRGR P PR e A AR

Period of Visit s %ﬁé.ﬂlﬁig % ﬁ‘ﬁ#; e 4’# % Purpose of training,
(from __to ) L?rca»'cic.,n of Institutions & Persons to be visited and discussion topics
raining
SIRAEF B o o ag it
RN N o8 B IS
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Yoo BIRFE o
For announcing the
disclosable information of
customer service, Taiwan
does as well as German does.
Meanwhile, how to enhance
the relationship between
water corporation and the
public, and how to turn
passive (i.e. receive
customers response) to active
behavior (i.e. advocate valued
service) are the consulting
issues from German water
utilities.
714 -
2015 ?,er;:n g :
(Sat) A
7/5 -
2015 fe;L'” f‘;”” g _
(Sun) e
Bonn LoBAg B &t & & ol B PRS0 B B & A P A et
i e TR ) EGEE #AREH P koK
2. 2R F 2 E W F EATHSEE RGO
716 LA 7)
(|2\§|Jc1)r51) Anik Bhaduri, S B 2Tk 2 EF
Executive Office L EAVENTEY BT >
Phone: +49 228 73 6186 AP Y
Foc 02281960834 | g e fS T
Email: abhaduri@uni-bonn.de 9
1. Bonn-Bith <%~ 4F ok o P Mot ik PREY T AR
urg & #r- Kommunale Netze Eiffell] ;2 s « 4o e 2 TR EL
v i (by VWVaSIierR'h . # PLC » 1% % K i ~ KR ~
train alter reicher T EREV I w
|2 Bitbl)Jrg- Telefon: 06551 - 95 12 45 " = d L ﬁb} =+ T‘I;B'b
2015 Bonn Telefax: 06551 - 95 12 545 ow does PLC be applied in
_Stuttgart E-Mail: water treatn_1ent plant and
(Tue) L »ifg y reichert.walter@kne-web.de booster station?
Bttt | T RRAERR A2 i
2 /(‘b * Bk 2
t:ain) y How does frequency
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3

converter be applied in
pressure stablization,energy
saving and water leakage
reduction.

BF B ksAcim B L GIS (7
i fl
How does remote control unit
be applied in networks
combined with GIS ?

4.SCADA % GIS k sdrie i
* AR R PR @;%,J(gfz:__p
How does SCADA and GIS
be applied in water supply
and water leakage control ?

Stuttgart-Alb (1. Stuttgart-Albstadt #78)] i+ 4 - \\%%;\ PR AT k- J\ 2
7/18-7/9 o > :f . Eiﬁgﬁ T AL
- rank Tantzky o s g A = .
2015 Tel:0049-7432-160-3812 |- A TRA Kok 1\ 478 %A
(Wed-Thu) Fax:0049-7432-160-3865 |27 " # A koK 2 & 4503k
Email:franktantzky@albstadt | 3% °
werke.de € Stuttgart -Albstadt #78) i
SR R AT
Stuttgart-Rar |1.Stuttgart-Rarensburg-Munich |1.4%:% 4= <27
epsburg-Mu BRIEF-PEEEF-RAR R8s 2P E A
nich 7% & |2.Gutermann Technology GmbH /p:}iﬁtr(WSP fie kK m
7/10 - 21| Erwin Glashauser )
2015 | 3 p 2 (by| Tel:+49-751-350016-82 Munich e g &
Fi)  rain) Fax: +49-751-359016-99 3'2“?%”, %':/'“”'Ch HBE
Email:erwin.glashauser@gute| * '~ = & #%
rmann-water.com
7/11-7/12 C
2015 I;/Iunlch BR e ]
(Sat ~ Sun) ™
Munich < Intergraph SG&l E o A P E R
A 3 Deutschland GmbH KR s HE(WSP fieok
7/13 Mirko Schlett 78 2R /ﬂ\)
2015 Tel:+49-89-96106-4750
Fax:+49-89-96106-54750
(Mon)

Email:Mirko.schlett@intergra
ph.com
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1.Munich  |1. ¥ r 221+ 8 A2 ER 23214 F Prof.
REZ2 Technische Universitat Dr.-Ing. Jorg E. Drewes =
2.Munich-Fr | Mdinchen VORUETRZ B T BT
ankfurt & | Chair of Urban Water (L B e B, Govk o)
R 2 -+ fF | Systems Engineering Prof. Dr.-Ing. J6rg E.
9 =1(\)Y Drewes F&pF 7] 2 4L 4p th B#
; Prof. Dr.-Inq. Jorg E.
train) 9.=0r ¢ » 4 Dr-Ing. Uwe

Drewes

i Phone:+49.89.289.13713 Hibner # 3 # i
T Telefax:+49.89.289.13718 Munich-Frankfurt & = 2 -;z
(Tue) e-mail:jdrewes@tum.de W R Am R AR
Prof. Dr.-Ing. Uwe Hilbner
Phone:+49.89.289.13706
Telefax:+49.89.289.13718
e-mail:u.huebner@tum.de
2. Munich-Frankfurt & = 2 -
EN I
1.Frankfur-T
- aoyaun(b .
7/12%17é16 plg'ne) ®Y |1 7115 + = w45 154 i
(Wed-Thu) |i# i & s-t¢ |2 72
Fl(Z47)
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KKEEZ® 2= fuhd oo

BWB # 78 Bl 4p +h % p dok 2 55 KEIESIRAS > G 9 AR
KB~ 700 Aok E > 6 A ACKAIZHE 148 e Rk pa A F R
4,886 - (# 7 p k-k3ni> 1 #ks 1060 &) * p 4" -k 55
M 340 AR R SR BoRAMECA N SR HATAD 2 F AT 2
(44 2P kML 7875 225 & 8-k Jor 5 3 9,600
Faon o g o~ 1,000 R~ o

42 BWB 8-k REHE A

Rank Town Division Popu(lza;i‘lczr;
1 New Taipei Hitth New Taipei City 3,913,595
< Berlin:  3.5M population

2 Kaohsiung =85 407] Kaohsiung City 2,773,855 200M m¥a
Taichung =t Taichung City 2,662,770
4 Taipei EJ™  TaipeiCity 2,647,122
5 Taoyuan HEH Taoyuan City 2,056,273
] Tainan =@EmH Tainan City 1,883,844
7 Hsinchu Tt Hsinchu City 431,601
8 Keelung HEiEmH Keelung City 380,281
Chiayi EZTW  Chiayi City 271,504
10 Changhua g1t Changhua County 235,197

e BB AR L e o A EAL(20~65m)  3Emin B & AP BE-K IR
BB G it 5 W4 2 H5-
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The Berlin Situation

Berliner

Wasserbetriebe

2307 2015

W4 tpthi=E 3 420

Drinking Water Ressources

60 %

Wasserwerk W
| i

W5 itk W

20

precipitation:

- 570 mm/a (15 m3/s)
average discharge:
- Spree: 25 m¥s

- Havel: 15 m¥s
natural gw recharge:

- 4.81/s*km? (4 m¥s)
drinking water demand:
- 202 mio m?/a (6 m3/s)

’B

¥

10 %

Grundwasser-
Anreicherung

erliner )
Wasserbetriebe



AR A RoR-RRA R KR TR EARFEEY RADE R
KR s R et © o BT TR E AFE R 2 kE o T K
SR TRk iR % k& 24T B4 TR % 5 Bank Filtration 0 F pF A
A ek T ok z L T e (Microseive) | g% % i% 3& (Infiltration Pond) |
1T L > MR 2R AR RCOR TR o 3950 5 AT o
HAi&-Rim60%kpmip 30%kp a1z 10%kp 13 255 -
PHECKFRE X ARG 2 > F i KREFa » B H G Fok A
G & ATV e o ARSRFTRGA S

(=) tatkp 94 +~ & (Freie Universitat Berlin, FUB)

3+ FUB # 3 44 & k (Department of Earth Sciences Institute of
Geographical Sciences) 7 Prof. Dr. Achim Schulte , Prof. Dr.Margot Bdose,
and Prof. Dr. Michael Schneider » #7234 % B & -k scac ~ k% 23+3F % -k
FRUARE Q1" -2 F FHEHTD 2 LRV R X Rl 1
ERoRF LT Rl A 470 T2 4p +k Rummelsburg @ % 5 7 1 o i
TR G R R TF Y  A B F 2 Apft = B F

56 e
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3 - Berlin Lake Rummelsburg
- Berlin -

')
Y‘?* \ Monitoring network
Study site /

2, KQS

® Sediment cores and traps
®  Additional sediment traps

Stationary sensor chain

Position 1-17 + RP

Regular measurements of water
parameters and flow conditions

(RP = reference point)

0 100 200 400
Meters

ArcGIS Basemap, WGS 84, UTM 33 N
Layout: B. Vogt, R.Suthfelét (2015)
Project RuBuS

Department of Earth Sciences,

Freie Universitat Berin

Freie Universitat ‘ff Berlin
e O
-zuwuscnz UNION 1_’
Curspéacher Fonds A
regionale FMIQ B .

W 6 4p+k Rummelsburg # % 7+ & W

AL EPREI RO R R RE R EA LS
IHE-FTFEF1IiTod Bl 6 VA AP R THH L 15 Jf@“ﬂ%
kMK F AT HER e RHRZIE R ESHFaZ R INA
3738 B R ¢ 35 & 814 F(Hg, Cd, Cr, Pb, Ni, Cu, Zn){r 7 #81- &
+ ((PAH, petroleum derived hydrocarbon in the range C10-C40 and
C10-C22, selected nitro-compounds, selected organotin compounds, PCB,
AOX and EOX) % o g% T4 S5 or ik BB FA= Rk
FEAM D PR HERH KT ATAED s AL EPEE BRI EE
PRt p o AR EZFTHREZ LR ;‘FT» WA
RFg #2358 ToRF IR FE ST R A T B -
BeoRB N B RTORESN P FAIZE AR KL A " E LG
F o I RLERORIA R F e 5 R T RE kS k2 g
DS B & S ST

—-\

22



I @ 7384 R A& B #HProf. Dr. Achim Schulte 2 2 7 5 ] 15 %
P X 3 7 B ¥R S 2.5 Rummelsburg Lake 9 2% .35
FAPEFLR L ORRIRTEE T B KAE B Ao
EFOPHAFTY REfoA B REHRRA W 2P RS HS P Ak
FOKFERY S Sy ¥R R AR o

® 7 Prof. Achim Schulte # 3 ® ¢ Rummelsburg Lake & #

Prof. Dr. Michael Schneider ¥_FUB -kZ& £ = & 1% o & 35|
/i % Bank Filtration (BF)«:& (7 % LW 8 % B 9 mr—r) T4, B f
S I }\’rﬁ\ifr'mwé]“v}?_ 4 B R
%i*?ﬁkﬁﬂ?’%ﬁﬁﬁﬁﬁm$4’ﬁfﬂyﬁgﬁ
‘KA B4 -k 32 (Recharge Pond, RP) > “ﬁel =R AP S-S L VA PN 3

BV REIRER BB ARKFTROER > EEAPEY - Ra
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llﬁ;lz"BF’Pu,bmﬁl)\ ’ "‘S/%?;E:%_}}%‘i '1‘?%7"&;‘ f:r7}<!§¥':—l£‘l’

’f | mji{ﬁii?}gﬁ?h A 1__3*1!{‘1” Fﬁ&‘g T~ PEk o

3
R 2 R3S : ﬂ"
z‘:C' ~37 ] T | v '?
L .,.«f‘ ‘.". P -
.-' "wasser

tiches  Grund-

) i

-y

® 8 Bank Filtration i& i® x 3§ (BWB, 2009)

=

% Prof. Schneider i & 987 3 % % 4 Bip #k# % -KiR-KF P
= A '2R(GER 10) 0 & B AL e % ognfk B (Sulfate) ~ & 4 F dik
7 %}W(Trace Organic) » ™ % & & T 1% it }* 47 (Saltwater) » @ e

HE_BWB & FUB 35 #F 4 R R FFAY » L i T F 4L

¢%%%%ﬁ5$$£%§ﬁﬁﬂ°
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In-stream
bioaccumulation
Borehole Recharge and biodegradation

b 1 .

Filtration River bed —__
Biodegradation { colmation layer) ™
Adsorption

l / Chemical precipitation
| Redox reactions

: Groundwater flow
2277777777277/ 7777 2

Hiscock & Grischek (2002)

® 9 Bank Filtration i& i % L3 & B

Bank filtrate

Geclogische Skizze
van Berlin

‘/" T Tof. budde, Sand
. f3eeund Moorablagenngern)

T zkand im Urstromiat
und in den Hebentdlem

g T < ; Geschicbelehm Geschiebemneigel
Bamim-Hochflache iiberategend auf denHoctddchen
L

T | Sande
; } | Ubenrsiegend auf denHochiachen

—_
,/ D Gawdzzer

{)Upconing of '

et

Berdin, 2001

B 10 4p k= Fe oK F-R R A B
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T~ WSPiif2 E-kFm

(=) ~ g -k 332 @ (Berliner Wasserbetriebe, BWB)

2 BWB# 3t WSP % - JE:R3E 5 T * R EF RFA v H4ed &
S B R i R S T o S A S R AR A
KR B RAIEATS B AT Y R R AR R R B

(5§ BB RE -

I

Creates and strengthens the need for resource protection e.g. by:
+ designation and enforcement of water protection areas
+ monitoring of surface water quality and groundwater quality
« identifying and minimising pollutant input
+ securing and rehabilitation of contaminated land

~
surface water natural

resource leads to quality m drinking water
protection largely uninfluenced by
treatment

y human activities

l further protected goods lr
will benefit

human and environment (bathing water, ecosystem, etc.)

B 1L ok FRET 2 2 kAN B H

) 11?’,?‘7*}5'1*#%?"%6”}(57:' B ARG AR e ﬁ?’r‘]w#g—‘
MR SR R g o T R R v 2 MR TR

1 Bk kR RER -

~

2. BB A KRB TRKF o
3. _%?;EJJ}{ j‘g‘/":'l 4/131/)\’:“‘ B T/F',E‘)l% °

4, BXFLHR %’f‘—/r’;‘ﬂi"
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TR KA EH T R LA AR (B2 AR 4
W kB ALER -

'

G

1. fh@E* A kTR -
2. MIFE ToRHLRE R IEE o
3. BRERT XARRAK BLIERAIL
4, GALE T RS KRB RERTEFTEG RF kTR o
5., FEiub ToREEWE FRZAF A
BWB g -k gdiinde i @ §f RoPip—>F k—=fk 2274

AR B ) & R (GER 12) -

precipitation river/ lake production  aeration rapid sand storage consumer
well filter tank

T

S

® 12 BWB % -k AS2 i 42 F]

¥ ¢t BWB ¢ * " 3 #74]# % (Natural and Artificial Systems for
Recharge and Infiltration, NASRI) , » T &-4¢ % 78 -k 5705 2 B4 hde B
(%14 = Algae Toxics, Organic Substances, Bacteria, Viruses, PhAC, and
Antibioticsetc.) » & RF L N(E AEF AL F AL E G BHE
1A ) FEFF R FEE 2 5 (Modelling) 5 & % 4 47 iy o

123z = T % 48 Jn Bl (Guideline Principle) ; 5 #4% # 32 p 4% -
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(=)~ wEFH Rk (Kommunale Netze Eiffel Wasser, KNE)

R kR 2 & (Kommunale Netze Eiffel Wasser, KNE) g = i
3 BT R RIC FORE T ?'J%(Belgien)f‘ B
(Luxemburg) » & kR MAGR 5 2 0 & & AL 3R T E* ok
7 fo A=k $33d KNE 2 7 FiE1 4267 Walter Reichert 42 & » # 2
ez @ 2013 & -k A v @ 51433 4 » 44 3B EKER tt-Jwgfs%l
£ 1206 22 > p ok 3966 = 2% > FH 0 DIP A (F 8
GGG-Rohr) > 248 # & 7 PVCP/PE ~ 4 g feH & g o KR e F
ToR(LE)SH kA Pk B 1B 50 4 0 ERSLH R ehp koK
DF o hEREJTF PR RBTT R AL DR AL B TR PR 7
FAB-RR> PRF A% - RJTE i A 3 o DRk

2 m;r_,%{ Mok ?fr;i;;l] AEAs > D Era q g o

J kn&‘ NORDRMHEINWE STEA ~
e N s . —— ~
» L KNAU&K\‘\' ¥
- —— S
E s ans nssrpmgmentts
= e — = <= =
. —— - —
- = i =
pr— [ — 155 %
=i = e S — el o el =
= By == E=l7 —
B E 3= K = e B 1R ST h=
0 T i e ol =2
- N 23 3. - —
\ T L= - 2] 1 [
> FvE T =] @ =1=rot— [T s—4
- L gt e o Sl
= I e - = — e z
x A X (3 5 = st =
i - B o Y BV T e
B =~ -l i v | - -
= TR 3 ) SRS ™~ -] =5
B =l el ol e MRS A S . i
- — = . . e - ;
S e s T = TR I N o = =
1-4 - n 9 e
: o ) P ) 0 B o e I R =
5 vy e B v e I eI e A T e ) AT e
Z s — T I== o el et SRR
) ) R B e S B S e O ) i B 7
S e e e e e e R R O R e
ob o=l == Mowm R Ll == = R =t =) ==l ==l =
— 1= 4 oy B —
o e e e e DO R E
e T g N kI Igaa T O
= - - B et Ml £ B — - — g -
B = 2159 T s o e B R — = -
g e e S I T TEN e B S s e, e -
= = ol cop 3 Tlas® = -
= 73 S 2
SE=t=] = o #‘.é_,“ o e 2
- pat ] wee b osenl e - ol F - v S g
3 1 — pd OV 2. -_ ' =15
200 & o Ledas b e e Sl P o 7
i —1
= b T = T i o miE
-] e R, | e "
& s T (NS i oY
R - L SISNE &1 I
= = - e, ol g T o = S
- . i r— # == L = e P
i n | g p Z _#’ R
| ¥ ] 1 i L lis A 7}:-
< 22, S e =P g i
c = — e Fs vif e

W 13 KNE #-k 4 % 2 B
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() FR LI X B+ -KAIL 42 % (Department of Urban
Water Systems Engineering, TUM)

BAL2ZEI X FEH kg2 47 % (Department of Urban Water
Systems Engineering, TUM) & 7 # F L& > AR AZXEP OE R
97 o 3 B A =0 25 Prof. Dr.-Ing. Jorg E. Drewes & 5 #7 % -k % %
B R IEAP B (Bt R S LREAE S Lek s AP X)) > Drewes &
Pavai% h kiix ks 2 IWA MWK R K 7t £ 32 % (Fellow) »
FRED BIFEAF -2 FEDFERZ 2P HLR o A
PER 2 7 OOARTER SR R B LT > P Drewes #32¥
BErF P w2 ERkfF4> %0 2373 ¢ § p Drewes &
e T oA g kB € > >t 82 d Dr.-Ing. Uwe Hiibner & 3 & & > F
P Drewes ¥ L P 6V R BIFAH 0 s A KA FTRE o

Hiibner £ 1 & & 433785 4 ¥ 3% 42 (Contaminants of Emerging
Concern, CECs)«=4p B 7= 7 > i1 # %k 12 SMART(Sequential MAR
Technology) s $Li& (7 K F 4 45 » H 273 0 MAR » 802 T -k 4n
i 4% ;1 (Managed Aquifer Recharge) | = Vi 7 p M 37285 4 che £
oo T AT GER 14) 0 AT R R 5 D D] TUM B
%?ﬁ%%%{ﬁﬁ&%%%ﬁpaﬂ»%KWEWF“%mw%E
K Aot B R RSEEAR Y EIE TG sl 0 5 k2t 7o Hibner

R R s

RR2TEIXEBD RAIEIR TR L FTHAE R 22
FAR 1% aiphl ¥ 5% 3 B pRp BT (345 W 15~16)4% i
PEBFALOTRIIER HREL 2o g B i §
TR EEAPEY o ¥z i R EHGELAR IN)EFF Y
WAy Hihb > - AT 7?“'*56% HACeAp § Bhpis 0 € AR 1

PR 7 R k% FE LB kD T iR B RS
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B HSREE WK AL R AL B 0 3% iR (TR S
RES N S TR e & RCE R

# 14 Dr.-Ing. Uwe Hiibner ,,SMART of CECs”
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2015/07/14

W 15 TUM 9 5% % &7 W (1)
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W 16 TUM % % % &7 §(2)

W 17 TUM #-35335% 27 1 W
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I WSPiff2fe-kim

(=)~ | Hokas 2 7 (Berliner Wasserbetriebe, BWB)

# BWB# 3 WSP % = SR04 : M ¥ B iRk » R0 0 e
Fp L% 18 kR Fo e o AR # gk 2 (DCS) % i
BRI G

d BWB fe-k g edp bl sisr Tt v oo £23 2012 S0k 0 H A
ME R 927400 22 0 s 70,000 oA F]-k R BT E 94,000 B o
é*“*fé MORRR R T RAAR TR T > BWB shilvt AiEY B LE
fao X Lk P L Tk kit i@ B & R (burst)=t #ci€_1990 < 1300
=x 0 "33 2012 #1620 & > Fhg 52% 0 Ak F R o Hop KoRIFA F
(Water Loss)— 4474 & 3~4%2_ ¥ (2008~2013) » 2014 % 3 Fr¢ 37
% 22% 3§ B R FE GO 4R F 32 (4 & 4~Bbar) % 153
RGP E IR AQC B k¥ > T3 E O BERFE L) -

SfptRiEok ks B REARITY o ip P o f g Mol
1802012 FERE -k F MG 51%-E 2 (24548 ¥ (Ductile Iron Pipe, DIP )~
28%4%E48 ¢ (Cast Iron Pipe, CIP) ~ 11% % il ( Asbestos Pipe, ASP ) ~
9%sk ¢ (Steel Pipe, SP) 2 1%H i # 4 (4 PE, PVC, Concrete etc.)
AfFE USSP AR P oR-KERMUDIPZAA ST ERT
H 3 e e S A 1.0m {EH 1.5m o

()~ EF 3R Xk 2 @ (Albstadt Werke)
o e R A ook & & (Albstadt Werke) 2 w0 0 friz o &
FHiFA ﬁ X A BT 4L B sk (Stuttgart Hbf) » 3z L & #p 1 oie (7 4

RHCHEOE L AR > A FFUE S R T R E R PE RGEW
18) R VS Hp R kT MO PTERE?
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SEEEECBEERL SBERT R TP AR D o
T’J(."lt“-%%?lzl’ g i N S }\lE AT, }\;f,g—eé_g? »— R ¥
DRELE R FF V- P MEAARG KT R AW B2
RS AR R K R AT A B § R ¥ R
£ A TRIR o

EHS%mgﬁkﬁ 3, =k (Stuttgart Hbf)* 1 51k ¥ 457 R, #]

PR F R A kok o 2 (Albstadt Werke) 5 58 B il #HEp
Rokz b FEREIARE R EBF R RS AP IR S
g it g og e Hp4ax 8 o Albstadt Werke p k- K B 1 160 £ > PRF%
* % 37,000 4 > F AR GH® 519 22 0 F e F245 5 (Iron) ~ s ¥ (Steel)
2 xR REEC TVF‘.'(HDPE) Pl B AT K G 19 o
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E1 Pressure Zone ,,Braunhartsberg®
~% 51,9 km Main and connecting Lines
~% |ron, Steel, HDPE
~# 1 Elevated Tank

B 19 Albstadt Werke p -k ¥ 4 % @

ﬁ«%ﬁﬂ&?ﬁ%§$ﬁﬁﬁéﬁé<pm? R P A A
% o Albstadt Werke 31:&— 2259 5 * chjgih d ik § 1§ RURK -
o F AR AR B IR AR (TR AT 4o B L3

x\”ﬂ

1. -k& T fr(Water Mass Balance)

® %45 4 (Commercial Loss, &-k&/ix-k&)% £ F 45 % (Real
Loss, # ik kst &) -

T #rig 4ok £ (Montoring Inflow & Outflow)

RG24 ) PERDCRE AL TR o APM AT ERZE LY 7 A
%W 20 -
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outflow measurement

25 ‘ ‘ } s Outflow'i
|

2

1,5 1 g ,\ ! l\h I i

14 - ! )

0,5 b | ! “\M{J@_ﬁi&u’“‘; ﬁﬂJ‘I’.'MN

0 Constant outflow = Leak
07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07

W20 &2k 8 Mz 57 LW

3. #7455 iF 1t (First Optimization)
314 kB F 47 % (Pressure Zone)GE 21) » %5 F A F o

—
AL .4 Znsicht (Tailfingen) \
- TR PN e
5 _

W21 14 KR E %5 W

4, = FF & i (Second Optimization)

$iedrik(Logger)s™ e KK 8 > Bl BRI R FyTiu gl o
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A% & > % (Optimization Solution)

W] 22 Logger vs. Receptor %% 5+ % Bl
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# Albstadt Werke 7 7438 i*.5. % @7 4 0 % KB ¢ 422 % (Pressure
Zone)x % 80 ¥ imék fi(Logger) BEf P RRE R 5 51887 27 o
:kmé;ﬁi,;]% 213 5L (GSM Modem) = 4 i (Internet):d £ » ¥ 3% 1% Logger
77 RTGHEER PR F i E LT €S A (5

&l
vl R EUHZE LA ;£ X T2 k) Logger 4 ?7; i § &
R 1R TR S mﬁtﬁﬁﬂ (Precision)4rim ? e H g 2 % £ 4%

5
Lo B RIR R EmRE B E 98%(TET ﬂ %rfwﬁfj\l&@;’ﬂ;‘z*ﬁ
SRR ) TR AEY % B A

W 23 = 5 Albstadt Werke /5 -k % Jp] s 5L & iR -k 2-(Break)4p ¥+
=% %6 > % - 5 Logger(#¥ 402197 2 402214) & kB ¥ 47 %
(Pressure Zone) & ILik K BLAp ¥ = & (BB S35 402197 Logger 335.4m %
S 5L 402214 Logger 264.6m) » I ¥ d H Sk 2% (Spectrum) 2 F A7
(Frequency) ¥t ik -k & Bl & sed & » 27 & T rpini®% > Albstadt
Werke 1 42 f% Frank TantzKy 4 372V ig %k SphBai o @ 2 Mg
WAAZ R RS

— ZONESCAN net L
B 2 S e
i | G QA Avstot 0020113 3
( ooecen Ny, it J R 9
- ortelated Leaks
nnnnnn s Com
o
o-
o
o-
o-
o-
o g
°-
o-
o
o
o-
o-
o-
a.
C: eale £402197 - #402214 ~liaix| &
_j[ clation Graph _1 1 Spectt 1) Comments 24 Coreletion Granh | [#) Comvelation Spectrum | [ Co
addﬂj]jjﬂdﬂ od:ﬂjJ]JSﬁiEdﬂ
Cross Correlation Spectrum
20
10
15
075
10
Spectrum
e 404
5 ¥ 0.50
Cross Correlation
%4309
wo
o & 025
0.0 100.0 2.0 300.0 400.0 0.0
m
a 335.4m ~ 264 6m mﬁ
el — é — 0 50 100 180 200 €0 00 0 400 450 sco O
ity Logger 1 Leak Leager 2 Hz
Lettuce: 48245542 Longiue | 8005367°

Labtuck: | 43240642°  Longitude: 9.005361°

B 23 Albstadt Werke ¥ #i&-k & il §)
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(2)~ v #§& = #(Gutermann Technology GmbH)

ST L 2P A A Rk p SR fERKE RE
2 %ifﬁi"ﬁ 5 % 9 75 d Albstadt Werke 31
BB RADM RE R fFRPIERFE kX
S e PN

Gutermann = &
Loss Management) ; 1 & > 3% 2 7 SR EX - AR S5 4 LRER A
s BT mr LR ER CHEZR-FR-EZR P &2
RN AEXZNEFIER AAKRPIALIEY R FELZ RE
W PRALT F o ROROK WRIEERY & A4 A A o

BH A 5L THEAp A § 2Z(Intelligent Water

T HE MRS CTEFEELE > B AT 184 - HY 10 4
=t ® R 27 F(Ravensburg) f i R BT 0 ¥ 8 A N EIE
%(Stuttgart)é; PHEZ R FRFLAERESTE HERE AL 0

2 1SO9001 2 1SO14001 32z~ & =x 43+ d 3 {7 & Erwin Glashauser
M RFOEALE ZRIEL D Frehie s TR A GHF R AT

FAF L RER L O RBREFSETYEL
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Production

=4
L/
7/23/2015 10 Confidential - For Internal Use Only GUTER’MANN

W24 543 2PF&TLHO)

-
P L cckortung EASY gemacht ¥ 4
Y | cak locating - the EASY way GUTERMANN

EASYSCAN

Korrelator und Horchgerat in einem!

orrelator and listening device - All in One!

Sehr einfach in der Bedienung

Surprisingly easy to use

GPS gesteuerte Darstellung aur Strassenkarten
GPS controlled visualisation on street maps
Lauft auf Threm Smartphone und Tablet
Designed to run on any mobile device

Grosse Leistung - kleiner Preis

Big performance - small price

F25 4% 27% %7 LFQ
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(z) ~ F¥r+ £485 2 & (Intergraph SG&I Deutschland GmbH)

B o Pl o 7 AR 3T £ B/ Huntsville, Alabama > >t 1969 & £
Do LA PR 1978 FEREmE 2K Z T LERFE
7% % f£ ¥ 1 42 #1048 (Enterprise Engineering Software) 2 & 3@ 7 > %
21 42 Fr f3 - i(Geobased Solution and Processes) » 35k b % 35~ B W
26 ZALF A 2 FIRIA R BE BEE Y L4004 EECRLED
EFH 2 AT (ER27) T2 LD A ST koRiE
IR .?fc,(Geographic Information System, GIS) &t 5 A # L & > £
PR kiR R RIE ek 2 S TR KT 2ehE PR

P2 RO f s P MR R EE TR 2 F R

Enterprise Engineering Geobased Solutions
Software und Prozesses

DESIGN | CONSTRUCT | OPERATE COLLECT | ANALYZE | VISUALIZE

W26 e AN 7 EAT LW

41



400 Customers

- ey -
i ' f; ‘ﬂzu en
@ DDNG -
S lllN(J G e
° a%° — W
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oo L3 DO Ll
DIDIVS® 2
9 D @
@ DD

°
°
Q
°
~ FMVV:fnergie A D
a [P ' R gy -
a ombH__ (e
P Calgmre o 8 ‘ _ \m
EDENSBORG = v now -M.g&__‘;
H‘-mnsvmwc m

\

W27 R/ HMES ¥ LIRS FH

BT PARS S P dE M AT SR S B p kR D P E g
FE LF#APPRE > &+ & ATGINIUS & 5L 4 = = Modelling
export water — water modelling » ¥ & & * § F 452t & 7Rk g 3L
R d ~* 2374~ RIA 47 - ’K@ﬁf»ﬂ&\ﬁ CERREFE R
QR FHREIEE A FELIRAMNEHN o N TR (FIT B £
B e P ERET S HERR)T LB R R R
LT OF s MOB R (8 ;}—;fg Z_E % Bl (Inventory) ~ 2 % F
(Overview) ~ st § B8] (Schema) ~ % ] (Detail) 2 %2 & B](Langitudinal
Profile)) » ¥ t4 2% # L ¥ 5 »2il 7 L 18— ¥ FiF A 447 0 R AL
JRA-P > R EOR TR 2 ha (T 7 LW L ot

St
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= |nventory = Overview = Schema

! = = —
i-—d. . JE Pilr565
AL4'50 o G-Ifless« S———t
B Y . o = . = =l f
ere] R ‘ { e !
] J OZYHBAZVR | :
= Detail = Longitudinal Profile

Tl .
e =0 =

W 28 APP & 57 # T ¥ sip M F A W

()~ v FHFp kK22 (Kommunale Netze Eiffel Wasser, KNE)

p 1976 &4 KNE kR B - ZBEXRF Bk FE ek 5
L E SR RT EWWﬂamvwmmiﬁikﬁﬁﬂF?*ﬁ4’m
KNE = g4 » kg ¥ 3B vk » 68368328
B 2 X100 = ents o ofGRTR s R £ T2 AALR A R
o B AR FE KNE e e g sR B R0 60 17 0 Modp B s dg W B
ZHE /DT ESBEREE 0 PFL e b 2t R

x\“‘\

F] KNE -k % 58 B A R 1 B 71 KR SR & 182 4= 5 Tt 33
P L GIS iR eirdl ks, X2 SCADA B & 0§ 2 fi
AR kSR BB PR AR REAE o ] 29 T KNE ¥ 432 2 3R ik 5 &
GIS RFH &SRR A * B> Firiaiz P THEF LROL Y R
T YRR L X R P F 6
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v\ Ist-Zustand
~N Qersrichtung Sid-Nord
N Pumpleistung

Rheinland-Pfalz Ziel-Zustand
Energieeinsparung
> 1,54 Mio. kWh

“ /
nsp° /
set® i -
;i 1o
ot o' et Woss®
(g0 et jiene' m.‘.w""
ers® gt - E
ach! it 8¢
e e
g e

B 29 KNE #-K & vs. GIS % -k R 4 % )

# v WSP i 4g2 % #RE
(=)~ fa -k 332 @ (Berliner Wasserbetriebe, BWB)

2 BWB 73t WSP 3 = 5 4L5 T & M P %k F En
PIRIFFASOE 4o i BRI ER G PR EY SRR
AL A de 7 P B RTE o

1995 2013 &# BWB 7 £ R A B 58% » T H 2T » e

F 2
W RS R E A S

i

BARERE 0 LERE R AL RIS
L7 &@Wmmﬂpkﬁ @%%ﬁ £ 100 7~ 37 5 BR) AR o

Ra 350 Fip kR Ry i BWB 3 &8 & p K-k g2 7E97
EARNUS W R KT 514%.\,"1:%# RUFER T TR Y K
?/@m5m0194kgt BWBVT\@» F}T&J\l%q\.ﬂ\ \”ﬁfﬁlﬁ__t

RV IR BEE 2 OREE GRS E R 7d T HBWB UG A 2§

FHA O AGPRFFL R p AR RN pFEFEY o
44



1. 7 %r:zie BWB 035 %

2. FEYA NI I HP Kok RS YR R

2k g(know- how) sy # o
3. UWRPE2HESHBWB SR -

B g Jfg,;(Target); e %t K 0% (Strategy) > & £ & o 4¢ )I‘afé L F r]
DRI > LEBHEF ST EHBEREERER IRETIRA

it & (354 3) -

4

% 3BWB &7 » Rz H R 4

Yo — T SR — % ZIF
“ m R b3 b3
¥ %
(Internal) (External) (External)
1 #Fw2 58 %
SESRE K
LopssRaste |1 oaseaps | T
PR rEREae | T
LSS 2= / 4‘5’ m;‘ii °
P |2, 3BBE Hp D E R R
@7 ! Lo N 2. #®* 2 EB R
Dm1 ]F}rg\;tl] ?L%ig—r'o L3 5 5 }\/,
v > o ! :'q-k_‘ 7 I\
PREEAIe |20 &5 R LAEM Arg )
2R
PRI%
FR L FTERT
1— 3=
B A1k |Aii-oBdEE | T
- 4l , ) (Dialogue) 2 = #
I bl .
L ) s .| (Interaction) » 1 ¥
I ESANLE = d r)ig g = ) ,
LT P A 31 AL e
° SRR .
% ra» o
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BWB % — =c B #F f5p 2Lt 51p » F 4
ﬁi;ﬂﬁ’w*%%ﬂ?m’i?T@ﬂAﬁéﬁﬁéﬁﬁﬁﬂ?
Z:}gﬁ}@]:\vg,fg?u{\;é JBWBrU gJ

] A

A2 PR eds (T 5 PR

L ABWBAFEARPIAEL > APT g HFep 575 "R
1Bk GER30) BEF R AV UFRZE L RFA e g T
RE o1 IEES%E B4 BWB SR 8 o ¥ o & BWB 752 ot R # eh
c R MY A LAME > A LBWB A R 1 (GEN 31) - BWB £ &
B vE e 4, §_’Nothing Runs Without Us” » 7+ % T3\ fpi e B 1 % g
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