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QB & AT D KE ST B BR
PERE ) 2 A
8H 15 A (k) | @ o KFEEAEERAE | O HEEROHUIC K 2V DR A 2T
(OMoAF 4z T GDWM ° T
(DASKT (DMA F—25) ORI OREN L IR OFRER A
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@ISKI (AR QB FENE OHE L RARE R OWME ., M - B
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) (2 K DK BERREIE)
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12H6H (K (DASKI ORI LIRAE DR R, B R
@7 v T VKSR QW &EHO Ris L4 F4

12H7H (K @© ~v= BigfRES (UNT) OIFAKE D BIAAR B Y A 4 TR A
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12H 148 (R | OFKEBESAE ORI ORS R s
QNI b A bt QFREAEFDOFRIE & ARFRZ AU O ik
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F1 RIGE - OB RIS

1 - PRIE - ik OB FRRE

(1) *I5E BRI

MVaERT 7 EI—a v R0 2 OOHIICE 280, mAEIEL 78 I F v A— hLTHARDK 2
BN 85.2 BN (2022 4F) . EHEBIXT T (5.7 HHN) . I RORFHHIEA AZ 7T — (A
H159H AN Ths,

v TIERFERE (+5.6%, —A%720 GDP10,655 KL : 2022 4F) & A DHIIN (2022 4R 1T AT4EEE
60 AN ITXV ETFAKRP—ERA~OFTEPILKL TV D

Lo L, KBRS b b S 7oK ORI A wé;}’tfotbv}({@ﬂ% (Water Loss) D22 EU N
[EokHEZRKE < ERl>TWD, [K1]

(1] |\ oe BUAEOKERS (2016 4)

60 IE,E\ 17’ 7J\<JEEE'§753%
KD MRV 3 RR

Total water losses(%)

Expert Workshop, Water Losses
Management of Water Losses from Water Distribution Systems Using SCADA, Management in Water Supply Systems,
DMA, GIS and Modelling (Habib Muhammetoglu Akdeniz University) & September 2012, Antalya
OECD 7 —# % MR AE I TRtk

(2) RG0S
A RZ T =TI KR E RW)NR 7202 &0 D | AKIFRBARE DK FFE OIS TE T, Fizigtk:

IR E SN TE 72, £, TIEYEARKE DY 27 SO S & ZE LT KGO
BT A,

—J7, FHO NONEEE L, BHARAOZH6 G A (1990 4) 75 16 A (2022 ) ~HEhn
\ZRE- T AKRFEREM, #HoEESIENT2@Emcsh 2 ([K2]).

[X2] £ A% T—LOFHKEEE (/H)
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HFARGOEZRSCKEE OHEREBITONTVDH, BkBFHE~NEL 2 e Kb b IRKAME
R 2.1 B w3,/ (HEIUKE 18.94% : 2023 4F) &V . EHEAKEFENA DI I TR,

2021 % 1 ACiTif 2 15 ] TR DKM AR (39.2%) 720, TENKY A7 ~DHEEAY ES
L7ze [AIREIT 22% (2019 4FIRER) B OKEPEA/K CHEERIZ 22 > TV D R ER ST %,
IWA CIFHLER e BSUKR O R K UEEZ 10%FEE & LT Y, OECD EEHTHOKUER hlg L T Hik
RO RMZE%T ([K3]),

ISKI ~ob 7 U 7HETH [EMBEEX 10% L T2 ALV EORENEINT,
) [ 8] LT 7k =R oD [H 5 3= B i bhe (2%16 )
35
30
25
20
15

10

Total Warter Loss in Warter Distribution System. %

ISKI # g h 2 IS A T TRRR

ISKI CIXEEIUK ORI A B AR & U TR A AR, 2015 F121E KIBRIREZR S 280L,
2020 /£ L Y DMA Q&R Z BitG, WMNORKEZFHIT 2 72D O it 2R E T 5 DTN 2 T DMA WO
RN 21T 5 FFEkBR 21772 > T 5,

ZIUZ & 5T 2003 1T 86.14% & o 7= MK DS 2028 FEIT 18.94% ~HIl T 5 e 4 & i & T
flitcwnsd ([X4]),

[ 4] SR DEIPUK AR

28.43 29.44

24.11 24.04 24.00 24.09 24.07 23.61

1945 18.94

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(ISKI &L v)
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— 5T, IAREEEIEF AR OFMFIC L 5 R ORKE % SRS - ClE2 T 5 51k (5
F18] DN THY | EHHIRCHRHIEARE S5,

Eo. WD TE BAGHE IR ML ol
HEEE S AT B AR I IRIE S5 7 R~
YL H 5,

(55 18] IABAEREDRE T, 3 A1
FOF—L31{H2 BT 15 kmDEEZ
179, FHILT 8.5 kmiT 1 FEDIRAFAE
AT A S RT 5 (ISKIREER L D)

ISKI TIZHELE 290 AR L7 DMA % 2030 £ % T2 850 U AT, HERIIC 1200 2 ATakE 4 5 5
E ([£1]D Thv., ZomNEKEEZIET 2ETORE - &&E ([K5]) b TFELTWDS, D7
W, Z OHEER S 72 DMA TOERGERIZ A FIFH TOIRKEEI N FIHEIZ 72 2 FIEOE N & ML FREIC R 5,

[X1 5] DMA, A O/KE&IZEE S
FLEGE GRS PENZESY) 1T X vk
DK EZF L TS, [[M22] THE
FRLIC K DR RE & 3 ol &
HREOWERERETLTND
Management of Water Losses from Water Distribution

Systems Using SCADA, DMA, GIS and Modelling (Habib
MuhammetogluAkdeniz University) % J&IZFH4AEM 2 TR

[ 1] DMA SR EARDLL OFHE

e IE JE 7T AR 2030 FFRXE T IE s AR
7T 152 41 400 400
S—n Ml 138 65 450 800
At 290 106 850 1200

BHGRAE TIE7T o7 Ml I —u v MAIZIENLD DA &

A% 7 7,

2. YELBHFEEEIC BT 5 %

REE, BOR, AT

A L SEREA ORI

AR, AT

(1) BAZERTm

~b A ENZ BT, BUKHIZ IS 1T 2 K PRHE R O Z KAT (DSD 2VEEE L, BUKHd &k 2
6 T ERAKE/K T D KB MR OF B AT 5 BORSCIE S OME, MifTZ FHERNEAT (MoAF) O/KEEE
#m (GDWM) 238 L T\ D,

KB % D SRR ROMERF PR AT B 40 2 B RN A4S M7 B VB4R T OMNZATBUEN Th D /KIEFHEH D
MEL, FT, BEHET O
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ML aETIEA 81 ROITHERH Y, £ H B AA 75 5 ABOKERHTHIRA 30 Tl
¥m O KEEEAMBNTFEL WD, —H, AN 75 T ALLF O BRI 51 BT, Ak &
DA 7 T EpELR BIRIRTHRA L, AGEEE MR I KK OFEL, ZKERHE ORI, FIHEOMWED
WRHG72 EEH S TWND, D7D, IR/KEE e & OBFE GBI IER T B B CId/KEE =Rk, Hi7
EBIAR CIIATBORE D MERR T 2,

v ENEREEOKEREEEFEET S ISKL T, v~ A ¥ —77 1 2028—2053 DH T, £ AKX
T =@ K, TR, AKEBIZED D — B A ZBREICELE L 72 Rt rTaE 72 & 01 L, BRHIIC AL D
FIE & 72 5V — A O 72 O OFIEFFA A2 R E L T D,

(2) BUR

KB OTEE 2B 5 HE-OMR 1T T BRI T OKEFER 2N FRIIICAT 9 729, GDWM Tl
EZRE L TCOKRERERIZED HBERC BB EDOTA R4 U &GIE L, £ OFEMITE T 2 Hfk
THROTRULFIET A B O SHRRHI O, HEBRBEICEHT MRS R EOEELIT>oTW\d, Z0OH
THENUK K OVRK X RN E QBRI H £ 72> T Y, GDWM TidfaKE & FERE « TKEE DRI
E—D7+—~v bk ([K6]) TER(LL, HEREKEFEENORE ST D Z L TR DOMKS &
Bl Lo, £/, 2 I ORE SN2, ImARBREN-CIEIR O SE R 22 B 0 #7226 2 KB FER O FF %
HAH L0 BERE RPN DR ST 0 T56 7 4+ — 7 A2 EMICBIET 2 72 & 34%
ZI{T-oTW5,

Z D & 5 2RI B QR AR A~ 171 72 7K 38 278 D ST AT 00 38 3 (I3 T - sz e L T
ZKEEE MR OFIESE S AT 5 bra BIGRES UMT 23 ) LT 5,

Fo, MG BIREREZ R OICKEFEEE TR D 2 ESRMEOMRE 2 A3 2 BUN R 1 L 7 —)
AT DI R Tl & 12381 T 2 AR AR O MR = 12 B o 2 B R 8 2 5 O 7o i fEr e X 217> C
W5,

(3) ER%

AKIE SR E B OBOR « 55 ONLE, RifT 281 5 GDWM T3 2014 FI2KIEFHFEEE D OIS
“Control of Water Losses from Drinking Water Distribution Systems” (FEKHEAG S AT 27025 DK
HIEHE) (LI, KBREHS) 2RE L. HEORKEL O KR 2 ETeBIREE &2 ORR 2K
DTG, &I T, KEHTABRETIE 2023 FF TITEIUKELZ KK 30%FE TIZ, 28 FF TITRK
25% £ TS 2 BEEEIEA BT 5T D, #107 BIRIRTIX 28 £ % TIZHRK 35%. 28 4% Tilhk
K 80%. 33 F-FE TITI|AK 25%IZFE FIF D Z EAROLNTWD, 7272 L, BiRERTIREMRER 2
o7 2023 R LD ERACIRILA U2 L7221 GDWM CTIXESARZWE L, WElH0HL2HEFICL
TWEREZL>TWND,

KEBREESTIIUTORREN RS INTEY . FHIBKROEZEZX OB L 72> TWD,
- EER  RKES 2 60mH 0 & HE ST, LIATOF AR EET) 80mH:0 L W AT S/,
CEEOAE— N - BIBERIIKEE OEADPHER SN HE, EUREEZITORETh D,

'mH.0 : AKFEA— b, ENOHEM T, 1ImH0=9806.65Pa (/XA H /L), ZIUFEMEDEHINEED & X1z, %
N 1X10°ke,/ m?® TdH 2K 1m (2% LWENITHL T 5,
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c KEERRE DA T F AR OEIR « A T F 2 AR OMERI IS EMEICE U CEMImIcFE T 5,

- BRI 70K B - BIRIRIEL SCADA 72 E Db 7R Bt o A7 A% HWTC, B e K E B 27
LEFERTRETH D,

KB Rk & G EE B WDN ORERGH H O BEE & 3R E L, PERN 72 R/K &2 B < 7o o lciiliciTboin s,
< JEJIEHIHA S DMA OFFAL : ek S4v5 WDN (3 D FHAHS & DMA %358 Lf.ﬂ.ﬁrém&f\%
Thod, KOETIWEFIIEFD WDN TEEINDLXZTHY, ZDOFEIC DMA &+ )FHHLSIC
FIhHRETHD,

- RIEfEHOBAIE « H#F OB BN U7t 72 KiE A — & — & a%iE, 10 ALl EfGE L7 AKGE A —
B — T A R HARE N 2 BT 2 b O~AZHT 5 2 & CTRHARRZAIC K 2 KR Z 72 < T,

- BRI 7 KB A M D 72 DI, AKEE DR A W 2 i) e i 2 IR 2 & Th 5,
cKOBEEZFEHL, BT 572012, BREAMOERLLETH D,

72%,. GDWN Tlaki sz E b+ 2820 ([K6]) ZHE L. SAHKERE UK AT 2B
LimAE B ([ 7]) OFRL - SR ZBEERT 2 K 9 ROTND
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[ 6] FEHEKUN SRR

Billed Metered Consumption

Water Losses
... m’/year

(... %)

Customer Meter Inaccuracies
... m/year
(... %)

Real Losses
... m*/year

(%)

Leakage on Transmissions
and Service Connections
... m¥/year
(...%)

Leakage and Overflows at
Reservoirs

... m¥/year
0,
Billed Authorized Gai6)
TS —_—— Revenuse Water
... m*/year m‘;’year
(...%) Billed Unmetered (%)
Consumption
... m¥/year
Authorized (%)
Consumption
voo M/year
(...%) Unbilled Metered
Consumption
... m¥/year
Unbilled Authorized (%)
Consumption
... m%/year
(- %) Unbilled Unmetered
Consumption
... m%/year
(...%)
System Input
Volume
... m¥/year
(100%) Unauthorized Consumption
... m¥/year
(...%) N
on-revenue
fons Watn
(%) ... m*/year
(...%)

Karadirek / Anadolu Univ. J. of Sci. and Technology — A — Appl. Sci. and Eng. 17 (3) - 2016

22




(B 7] SRAAKBRE KONGRS AT KB T 2 IRAKE BRER

Groundwater Surtace water Total

: Water abstraction for municipal water supply

network (m*/y) (Name of source)
’ Treated water (m3_/y)

(If treatment applicable)
3 | SIV (m¥y)
4 | Number of consumers
5 | Authorized consumption (m?*/y)
6 | Water Losses (m’/y)
7 | Length of mains (m)
8 | Is there any SCADA system? Yes [] No |:|

9 | Is there any GIS software? (If yes, define it.)

Is there any consumer information system?
(If yes, define it.)
Is there any work for inspection and reduction of
water losses? (Active leakage management
’ Y N

DMAs, pressure management, etc.) ° |:| ¢ |:I
(If yes, define it.)
Is there any working team for inspection of
water losses? (If yes, indicate the number of

2 Yes
employees.) |:I e |:|

10

11

12

Number of reported and unreported bursts in Reported:
13 | WDN. Unreported:

Residential Industrial Other

14 | Unit price of water per m®

15 | Types and numbers of customer water meters

Karadirek / Anadolu Univ. J. of Sci. and Technology — A — Appl. Sci. and Eng. 17 (3) - 2016

3. YLBAFEEREIC BT 2 BeosE o E RIS ) )7 8t

NBE O TEBIBIRE T8 ICX D EUTRBF N TEY, KA V7 T ORKSCTEEI S AT A
WANHRRIIC L 2 EERERT S,

® HEANE 1 RFELZ DM S LY ~DE

o BHNIREE1-1 : ol

o EHT AW urT L HNRESE T2 ST A

O [E 1T AL OEHERREN: © bR K R E A~ R 2B A
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4. YHPRRGREICBE 95 ODA FE K Ot B J— D Jet 73451 04

(1) FAED ODA ¥

SFRENIIBRIC R T T4 A& T — v PARKERR R A A5 7 — v FKEE R (B2 1)
KO [T 291 ZHa/KEHE ] 23 E i STV 5D,

[ AL T —V EFAKEEFEEE] CiX, TOTRCH D A VU BUKIEDO RS, BKE, HKkiE, R
AR T AWRE b ANV ERERT D2 EICE 0, RO KM ORER ORHKROM FICET 5 H 0
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NT U ADOIBT LN OB ERERAKFE 72> T d,
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(72 J1 Z4/KETHE CiE, MV EOEET > 8 ZHAEER 100 k(#3527 L7 ) INZEUKEES
R, FNOKEZBEFROT ¥ AU T VEKMIZE KT 52 L2k 0, FHIROKEE~IGET 550
Thbd, ZIUTL Y [FHUEORAK BTN L2, — T TIRAKEN 60%H 0, KEIZFERH 2.9 B
% ERE SN D, AR A T DMA ISR ERH 23R E L CTRAKERRIEZIT> TV DI 2 #FTICE EE D,
A% 500—600 7 TS DVA ZHEN S B2 3B 2D T D, T2, RERIC X DHKEOHE &R
IKBRANCE IR C X DN HIAD 5,

E LI TG BIRERA 7 TWEEE] b 2015 FEICABEXENTEAIS N, A VT —8 T2 L
oG BB RO ETIKEEMES TOILD, ZOFEETIE, MLVaER RO U TERSZ ABTRE 10
Baxtgl LicA v 7 ZBGICHLERREMESZMET 228100, 107 79— A2 %EL., (£
ROAFYEICHET 200 TH D, I THRE - ZIRAREKEIIE LRI AT 5 T2 DITRE
B OFERRATREMED IAE N D,

I H D 0DA FETHBE S NIE KRG DRSS, faKkT U 7 ~REIMGEZ5RE L, figkn b OfaK
B2 B OFRRMICIEE T 5, 2 LT, RUBEA-CHBE TR EIC L 5 LB K &L ik 5 2 & T
DR RIAD D,

Z DEEIC X DB IITLLT D 3 mx AiATy,
® /KT & IKE D IERED DR e & AHE THEOR RN 72 E eI L 0 RKEEHINT 5 2 &
® IN/KSKIEE DR E 2 TR T 2 THAFMT 2 2 & THHA v 7 7 0k as 8345 2

s
® e THAZFHEMICIEMT D & T H OISR ORI K OHIIZ K 5 KEFEO IS %

BHETLH L

(2) it RF—DSATHB ST

HEFUERAT Tl 2016 41T b L 2 E O KEIRIC B D D AMED AL & Z ORI & 5 PE3 - 415 OFffi alhe
PEFECRIZ BT 5 FIEDOE MR AT O MG EL R L TV 5,

Fio, 20234 2 HIZ MV amBEiIcE L~y 7/ =F 2 — N 1.8 OMEL ZOREICE Y St
OEEPPEE L, b - U THlEG DY T 6 5 APBIEIC /2 5 R EEZ T2, T OB
KEO—BE LTS HIE CAIT K E IR T 2 O OAEFERARE S TR Y, TOBE&RMHCED
LHRBEOI R A, MHRERITS 2028 42 6 A 27 HIZ 10 fE RAOBNE 2 4G L7z, ZAUTIRERITAS b v
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X LTCHEMB L, =& Ny r—2 L LTUIRKBRO b D Lo TS, 22T, K,
KK EGLEEA V7 70 OEIR EHEPMTOND TETH D,

AR O KAE IB S8R BU 23 70 {82 —m O3RN b afll ez HiL TV 5,

F7o, HHRERITIZ 2023 4 5 H 23 HICHER 4 {8 3,470 /7 R/v® [The Turkey Water Circularity and
Efficiency Improvement Project ( MV a /KB UE T 2 =7 M) I3 D& Z KRB LT, Z
FUTEWEZENZ KX AR ISR L, HEKRAERCK A A ST bV OKFIHIIZE D 5 BBk E ok iLd
HHDTHD,

IINHM R —DFEICBWTHERDOZITMERDANT—HITIZCE D & ETAKEDORESA RiA
Fh. KK ED IERMEDDREREHY 72 E 3 L ORI OEAEA N EEN D,

LHTIIZOFBEE L CTRERLOEALFAPEMRTE 2L EL, MEITRE, 2 b5
i SRR E AT 72RO BRI 2 T O 2585 2 LN TE 1,

%2 feEIEAN B - Bl
1. REEANOME
(1) ¥
REIENOEARERIILLTO LB TH D,
DA RRASHT A v —T 4 —
FAEHE « KRB JRTRRET B 7% 6 5
RNAEHH 199144 A 6 H
FENE  a B a—F— GRS ORI - IOE - B - R AT L OHEE

(2) Wohe o x AERBEOIEST
@ s OB - B
- EF = REFHALETH Y . AARTSE COEBRTIHILROMHE MM L2 &
RO A B U CINEE (T VT ) MOEWBEIL EBASOBBE AR LI L
- MR AT ORI RS T 53, Bftia T A T b BB A REE L2 &
LITIZ, AR OWEsNER 2 R E T D8 - Big 0 1f L 72 o 7o Y O EBREE 2k R 5,
a. [ HANO TGN !
BRI R OEFIZ L 2 ABRPHHIEANC PEERDEE LWENOKEFEENSSIENRHE L T
Do F/KIER 1000 mmPh b OAERE FERIZRFHIO HIRIC H 51 G032 TV D,
b.YHOREE g
Bthida o Va— 2 -GSO Z T L L, HRidh 2 2 7 I MR AR L T, 4%
IXERNAMNAT IRFEIEENC b EHE#ED Y | 2 2 TR R A ROBAFEA~E T,
C.R B
EIWNTHIRGEILRDZE LV KEFER TSGR A2 BADBICHRE L, BNTS Bt sk
BanithR (BBGER) To L TG RFICED 5,
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(Rl Ao 1
@ xRE - Mg E A S HH
a. JICA DAET 5 T AAROHENIC L 2 B WIS 2 R OBFE = — X112 b2 [EH O TR H )
DB/ INTWeZ &, A RAF T — )L TCOEERREICSIN UIRERIC L 2 B HFE OB & AR,
A AE N CHET e YL DK R 722 & O ER ARG L CTHERMEZIE LT,
b. IAKRENZ < (K 2.1 8o /4F) | SIS & 2 K& ZEsh 3 (1.2 fEm AEOIRAKHI A~ Ei#k)
DHIFTE D,
c. ISKI T34 % Lt DMA (R/KBEI S AT LA OEMRK) 28BFED 290 7 Fi 6 1200 2>AT~HEK
T LR CTH D7D, UG A RGET 2 T OILRB RIAD 5,
d. EFRBUMEREOBERLMATRGL, il NI — RO SR FHELZTET D7 DI HW T v T i & k45
IZIN&x 7o 7o, FOBRICFATTAER OWK « BRK KR ORBLSLHHS A TREMERAE BT 5.
2. e - BlfoE

(1) 4R - Heflfroprz
O YUHEETOEIRATHWDBE - Hff « 7 7SO

MALASBRRE, B, IR T D DI, KIEE N OFKE K OV 2 5 I K o CEHIT 2 i &t
(BAF, 2R/ E) Th b, Sy M EICBRF L7z3H 7 L 2 ) X ARG & OV B FE O R O F]
REIZX VU TORSERT S,
a. i - FEROFAKAFHAIT & D Bk O FHAIMERE

UNRIETH 5 0.001m/FD F TEHAIFTEE, /K EOBANTIIH] 2 ITERE 800 mm HAEDIKEE T 1%
FEDIRAN B D54, 0.005m/FVFEE DOFHANMEGE NS MEETH 5, UHEIEZ O 5 EOMEREE /T 5720,
7R RK R A EMECEHAICTE | ISR WRER L 72 D,
b. flit&HES /)

KEFEDOI A ZANRKEL o THRB A ANFELEDLL RN, T D KEE O ORPKE
KeDIZERRE L L TV DR & LTl A U v hBKREL 2D,

Bl Z I THAE MR TR bW M LT D BRI EEF Y 800 mm D /KE A F CTHLILMEAS 30 B 5 AR
LT, SRR 2 M E e s (AARENICET 2 SH5H),
c. B —Y YT OES

RERICWIKT B MEN /e (BREITERTIX 2—3 HOWIKBKE) | SMEBHATE TRECEM TR b
REL, WIHIRRE S BB E CAEFEEENH ORI TE 5,

ZOH, WMV LLHBREDES THY | HTE A 2 THMAT R - RAKFHA AT RE,

26



BER/ VT
ICEf

@ LR OOENADIRGE -

ERART SRRy
[ 8] 13/KE® DEERR S 7 IZEHAER Y 2 AT 5

Wik 2L 5 R E T HENAEIC /R0, BABMEZENTED
[ 9] FRHANEZ T VX NERT DT 4 AT LA ()

[ 9]

T AR E R L D E W AT LM FRETH D

EATEE WoghlaadE, GelcE, st hm, v =7%)

PERRIT 2011 FITHRTE A BRGA, AEFEZTTIE 2015 FFE XV IGEL T 5, MIA BRI,
R (FAK). #iEfiZihd &+ 22H 50 U EOBEBERTHY . REEH (FEf) 12180 5L 725,
BT 3 METIL 20—30 54, V58 Emias 40 H T L BGEN R LT D, ARSI
et (X 8] Tik, BEAHEFE & OMASEALIESCEUTREIZNIK TH AR & ORFENENAGEFEFRICL ST
BEICIR<BESNTEBY ., ERNTHY =7 90%LL LA #AE L T\5,

(2) =7 Mt
R HI DO 2 —7 Y MBI REUN TOERESE L LTUTF[FR 2]0 X5 ITBEL T,

(5% 2] MET 24—y Mifids

MEAKEE (M) | =—X BEfF O RN | iRk 3~ & RERGL Y =T
RAKEE Z B OIEMZ: | IEREMAE F T | REMESCKEE | 100% (BEHE)
(1000 mm2L _|) I =it DRI B 2% | BRFEI~DEA
TRV IEREZRFHAD | BYERLPEIZ K D
WO ARKGE S Frfochy - ZEM7ZR | EROGERT ORBY) | @& & A TFEE | 90% (HARfE)
(400 mm2A L) I NEEE, WK TH | BREME - FIEMED
LRSI E D 728
/NGB IRAmAS I K D% | RGO &5 (U | B LEOMiFE b | A9
(400 mmATi) AEEbE ) (REHITNC | OHEHFTOE A | EEREICEDS
L 0) FEEEMAE | N— A LIC L D8 | AR BEROS
B R HHEUL P A Rk
(BE=—X) | EMFRICLDTAK | HARXEEERE | 20% (HEHE)
TRZRRCAKE B | O ETHA FTOIEE FTRES T | FRARE AR Tl Y e
U R 7 E DRk DRk (v h— | RESLIT 2 R T
PRRR - BEAR JVRRTEE) ENQAYIIA

Ry & L CHAE 1000 mulh 0> K AFE/KEE AT O TR E /K 0O IE#E 72 S e TS A] RE 72 ME— Dt
BEt) & LT, 400 mmPL oot DEKGEE A S 0O THE LR T b BEF BN ~ORE 5 & BN - FEM:CEAL

27



IRP R OB & LT, £ LT E=— XD AATHR &+ 5 Tikei 2K - BEiAs alRe a4
R R

+) L LT, BB AICLIZEW Y =T OESEZX S,

728, 400mm LA EDO K « I OKIEE 1T ISKI OKEFIZBWT 14.6% % 5720, 3% TS

M7 A b~OBIKH 2B AN #R7- L, RS ChORRY) CoOBaELBUES Y =7 OF

M ZRRET LD, FROFEBILREEBH SE 5,













4. BRAFERREMRIE R AT RENE

SRE - MR OPHRERVEIC S LT, LRiBiME A2 B E A TUUT O X 9 ek wTREME 2 AET 2,

(1) REEIKIBEE DL 8iit/K O EMERHIEIC & D KEIREBLOREE M b

N EHEINRRE G RS K D KPR =— X OB, FrIZE RO & o7 SECRHHIK 2 #6972 ks i i
DLTER) » R ZERT - EEME - BEMR&EE-> T, SRIOFHETHEEETTH S MoAF
AT O GDWM RCEFFRERERE TH 5 A VT —8T1 56 DKEIROMENR & BN ACH R 2 & T /KB i
REBROBMALIIERER®m V] LOREE 25T,

32




Fio, KEFEENGIT 2,000 mlh EOKOPRIKEE O &2 & 42 EMEICEHIT 2 & & LT,
E il CHIK % & o Bl THE 38 U VO EERGHTE B F ORI EM S 53 2 (BN G b 72 O FEREA R 5 i i
ERFAAHEA R L TR Y . AEREA LTV,

Z O, RERGL OB AT X EfEZR R ERE N ATREIC T, BEIUKCIRK DR ER I L 2 D
HoKMAG B2 B ISR 2 2 LS ATRRIC 72 B, E 7o, Mk 72 I E B OB MR IZ X 2k & o
RAEIEEN LK RE ) 70 & DRI L DALV K5 O BREMR L DR 12 K 2 3 D2 2 X 2 B
DIEARFERERMET 5 2 & b AREIC R D,

(2) HAKEENO DMA jit ANFK S ORIEIZBID 2 Rk - FIEEMER Bz K2 DMA #8hno J28

BIAE ISKI TlE 2020 42 L W DMA OAMSH) 72 3R 2 Bilbd, FAARE ST 290 2007 ([ 1]) sREH A~ T
Hb, £7-. ASKI TIX 60 23T DMA ##&E L CW\5, 7272 L. ASKI Tl DMA WOt &% 2 H»
AT FEEMAR B 2 RE L TWD DA TH D,

At 5 AELIPIC ISKI Tid 1200 2°AT, ASKI TiZ 500~600 7°AT> DMA Z#&Z TETh VB
Oyt E B 2 BEE H OMENIEE W LA S D, ZHUCITIREFOEEREO L LT, A
KD THBERLEOIEEG T2 FOCHTE Yy NOBHFRELZEND, 1 PFTOH T E Y MEERT 5 THIC
FlF b5 (ISKITIE50 7Y 7, ASKI Tik 20 17V 7, #HEMNREEZRL), £, HEREICHH
I DARAMAS D KD H AL D,

PR CIIAKEE YA ADRRKE L Ro THEENKAUL LW, KB LT 2 B &t~ Ol
RSBV 2 FRoR T 2130, WkCERE A 21 © 298 THF S AREIT 22 2 B IR (36 WefHlik 2 1
9 TH# EURS00,000 DRI R e &) 70 K& kKT 5 2 & TRIFHIBEAENIC L 2 58S Z BT,

TR Ko THKEFZES O DMA FEEREH 2L, BEINF 8 0 24085702 3] U C i & o 3 sk
BN X 2 AKGE FERE owt b, FbicE iR 5,

(3) DMA WO/ AEAKGEE ~OBEHEERE 2 K 5 eHAIfEE R O YR /K @i 2 R iic rliE & 35

ISKI Tl 2015 Fic% /e L7z [RAKXIRZE RS 12X 5 DMA OEHRHZIRAKOBRE 21TV, K
EHERTELTARTI L TEORBEEHR LTS, LLARn b, DMA NOJRKBENICIZETLR
EDOHMFIT LD N RIRKE OBAFIENK ., BrisehicIThb T 72D A1 - BeRY - IFHEAY 7R
FIFKIDEEL TV D,

PR TR CKEBICEER B OREE 21T Z & CEEERFHRE N 2 £ L= & - BEORK
B FTREIC 72 D 2 & Z EN TRGER A TH Y . BIFOIRABREI FIEITIN &2 Tz 2 iU 2 524k L T
W5, ZHUTHRERGAET S 0.001m, B OBREETTK & HIE S D @k E O FHRIPERE ) FTRRIC T S N
FTETHY  ENEZ G SR OB Tt mIIIRTRE L HT L T\ D, 207z, 29 L
FIET MV aEOAKBEFEFITRMI TR,

A FRE R LT DN KIE B I (1T S hdud, & 2 ~0EEIIBMORER I8\ T 15 43 T
TT5ZEEMREEATHY ., HEFICEG RO, BitEEOHEMFITHL UM B EREORE
L OIEEFEIT L > TIRAKDBRENRFIRBIZ R D, FTo, EEMELZEZ D 2 & CHRENERT 2 2 HURIZ AT,
R A HED D 2 & CIRKEFTORE LRSI D,

KBV FHAICEAUT, ZOFHIEIDIS U TR TEOEBRE A RETE, Ml LHEICHDL L TR

33



ANEHZEIH, Fi#EkTE 5,

F 72, BUE ISKI TIEiEAT & 13BNCEEE L Q0D KER 2, IRERE TIX—HR TRl Th Y &
WNOKEZFHIT 5 Z & CRIEEOMHE) A7 2Ry 52 LN TED,

COHBII M aETHERIMINTE LT, KEFEFEOFEEFERIZE ENL TN, 0 ik
R LN R A RGERIZAT U, RN CORBEIE & S OEAEZ @ 5720 OB MM 5| X fi X £
LD,

%3 ODA FFEGHm|/EHEE T HEME

1. ODA FEDNEA/HHE v aelE

PR 2 K S5 72D ORI FIZREORHEA & LT A RAZ T —NICB T DB E it Eat %
EHLERAKE=42Y 7R OIIUKEIEIZ B0 58 J « SERiE - BV R 2k FEZAIH LIZW,
x5 Hiulsk

A RZ T = AZE T DM YT 7 14 1 22T DMA

(BRNARI Mahmutbey HiX, 7 2 7 {A] Aydinevler #1[X) [ 11]

e OVISKI 235 E T 2 EAE 2500 mmD K R KIEE

Mahmutbey #1[X.?> DMA (X A 1 OELE 1400 mm K /K IEE
AT 1 AR OREBE @ A2 50 L7z, £7-. Aydinevler Hi[X
O DMA [ A AICEAE 300 mv ) AZRAKGEE N H Y | =
2 = GBI R R ORI A 3 F ISz e, L eapeid maps.comicarte phpthum.cax

WS RERGATE LT ISKI WEE LIcGi Ch 5, E OB I T 2 B &5 & O ik
K AMEMOREENE S TH Y | IR R D> DWW CHEAECHEEEDIEE S LT WD TH D,

F 72, ISKI NIZIXERINE « 7 2 7T RNCZ N ZAVRAX R T — 2035k L L CRRE S ncnb, B
RFEH R . AMLEORETR X LN TOI D 72D, WF OB (TR ER G OF A 25850
LTHBHW, EVRREAASDRITTOETZUY,

AFETITRABANCREBRNLZEE LT3 BE2S 1AMERERE S, FOHIEMRE &5 - B
8 - WHOBMEZ G, HEEOLEIT, MfHZ8E LT 3~6 22 AREORIEMIZI T A5
FroflliE 7 — % OBERE SCADA ¥ AT LB HEHERO ATHENM % FiEd 5, S 51, [F— DMA I
N O/NABRAKEE TR ORERN 2355 U QAEMO 228 L D IRKEORIF1EZ T 5,

E 5 ISKI 234723 2 EAE 2000 mmbh K OEAKEE IOV CIE, BUERE Y 22 Hll FE A 22 &
[EIREFREL STV D EAE 2500 mn’E % XF G CHR RS O A2 FERET 5,

WS BEICAGE R 23R S, DMA &% & S50 SV C W A s o 7=, EINTAR - PR X 4
Th s,

@C/P Atk B

BEICAFEETHHHEL TV ISKI % C/P EfitkRs & 95,

ISKI 1% 1565 J7 N DIRANERIZE K Z G, 28 ThknOAGEE ZRA L. FM 11 Em O K 2%
B@lE LTS, A AX T = UATBINEZRHE L 35 MV aENRRKOKEFEETHD, TOFE
HIRLT B AR KRB O 3Ol AGE R S ZIER%ETH 5 ([F 4],

(B4 11]

34



[ 4] ISKI & 3 AUHR/KIE R O Lk

HH ISKI FRUH KB R
e 7K BT T R (km®) 5,461 1,239
CYNES PN (TN) 15,655 13,696
Bl KB I = (km) 23,080 27,466
AP R B (EHm) 1,117 1,516
— B SEEREK & (Fm) 3,060 4,155
gk B % (N) 9,456 3,630

(ISKI IZ. 2024 4F 1 A 26 HFEEA, TRESIE 2023 4F 11 B 7 AMEA, B AGERIL. 2023 4F 3 A KK A,

FRTEBEIIT5EY 7 (2021 4, 37TEMMEY) THY ., TD 5L 32V 7 Z#HBHGEE DMA
HER A G REICHE T WD, MEIREEIT 2021 45 12 A 31 HRRA D AT 22—k (BIS) IZBWT,
B PED 3385 Y 7T, 2 HAEPE 285K Y 7 (HLEAR 84.3%) OEEALRMBIEAZAL TV
Do
ZDT=, A% 5 HEUNICIEEN O DMA % 1,200 2°FT £ THI<C3 ISKI O EHIGHE & +/3 12 F25 a6
REFEETH D,

F72. 2021 FITIE 15 B OB B RO 17 B OIERMARE S R ERt 2E L. BEFEORE
b LCRY . T OHRPANTORE « EF OO « FAEOTIE S ISKI NORIFRE 232 L
TW5,

U EZRAEMICEHEL, Yoy 2 RBICEIT 2L OFHE & U CREZ o572 C/P
LTV B,

@C/P & DOFEIRI

ISKL(ZIT M K « KRiE - B R AMEHEETOHMAE {2, DMA N TOHREREL O FEFE &\ O B %
AT E S TND, RFEICEIT 2REMLORBREMIZ S Y% DMA 2 H8E L. 2E5ECRBRBRM OB
[ZIZISKI D> ¥ =7 NEAT. KR 2155 2 L T&E T,

Flo. EURAERE R TYHDIHEL R DA L L TEEO REIEELZ R L, BERL LD
FEH L L TCOLHOERAEEZEE L, HEAFLFFO SR X 5 B0 A0 2 RN Tk 5
BROILRET — 2 ZINEET 5 72 DIHH A & FEMid 5 70 EREMRAY, Bt hiES5 %2R L T 5,

@ft ODA 3¢ & s rIHEM:

AR O PEFRIZ L D ODA FEDMic, BfEAAREIC L 2% ML aEOEFELE LT, 202342 A
6 BIZHA LB O S MERFEENED S TR Y . ORIk #E D 70 OKIE DR M
FHEE TV D,

JERRIE L 0 KB IR — L L TR0 Kk 7g ERETHT DR, $RER RS O3 AE 03 R ok
HINCFMTE ., FAUT K DIRAKRECIRAKEDF RS « IEMRERN L 25, fFRE L OKEROFH
B & NRINZRAGEE A T A K D KEFEOFHLICERTE 2, R —/ 7 UL 7 HI3KERK
BREOBMS TH->THARETH 5,

35



LITIZ, &k - %E6E - VR AMEFEOFHBE 2T,

a. LA
BT ERE
IH H NZ
(7) KM 2 AR TF P Bea T K OFERE Al 35 0k e Bt
(1) fhkk Off A2 i it it
- ULSONA DT3 (Kfnt v #—3 & v )
@I (75 7)) RNBEREEE
Q@ LiO, QDA RRT LT VFNVT 4 AT LA
(7) Ak 1 (1) Y720 ofE b TR
@ODTS3 : 1,200,000, @480,000F
(D@L H@%ETr)
1 (1) Y70 oRGE - B TR (EN)
@ODTS3 : 2,000,000, @800,000F
(D@L H@%ETr)
- RBIETORMERE (% - BEBEST)
34,082,000 H
() $ OFF AKX 12 & v FOFEEAIL 4 7 > L
() B BEABM I E D %Y | Oa) KARE T 2 B ORIEMZE CTR/KBRE 21T 5 5k
e (BERIRL, 777 o 2 2pr CHERE)  : FF4 & [X12]

b) Bk CRARE) & ODMA (5 20T (ZE%(E L, BlAKH D OPA R &
DMA ~®ifi & A FH O FHAMEZE TR 217 9 EiE (7 7o 12357
it6 & [413]

o) EERGI RARR BT BEEE L7z 1 & CHIE o telkiaae (BRIN|, 727
Mo 2 prcHEM) 26 [K14]

@d) K n g cofA L BREE (ISKI ORI X v Eli)

(BERIRL, 777 o> 2 2pr THERE)  : FF2 5 [X12]

e) il o) OAGEEICEHE L CO L OFHAMEZEZ X 2 IRAM I 2 FZ5E (RN
. 77O 2 ) EF2E [K14]

(1) &S T

ISKI E#E D DMA2 At (BNl Mahmutbey) (7 <7 ] Aydinevler) [
11]
Z OfhIE ISKT 12 TEEEN DMA 7> 5% E

(%

~

AR E ST O 1 ) O
i

ISKI (A A& 7 —/LIKIER)

(D)VFREEH I T H—r3—
RS & DA IR

ISKI O e EIFE Bulent Solmaz K& R B S EH

(7) JICA H3EE 1% DL
DEGITHR D B EARDL,

FEM DFRIZITAR D B B MERBH 7+
ARG OMEFFE BT ISKT B & CREAFiREF-CEA S A T AFRRICER 5

36




ARG OMERE BT T

(BEIZ 200 B Dl mEat = RE. RE)

(=) ik - RE IR D | A3 (ISKI B & AR rIHEE)
el
o [X 12] Da) KARET2HD [ 13] Db) Bl S D A& L DMA
T?ﬁ%é W2 K DI T (5 2°FT) TMEAFTOZRIZ X DR
[ |
I T
DR (KO BUKE L]
ULSONAx2x2 (Afl, Ef) Ft44 X T Bk i, T
5 2:Ff ® DMA (i fitifs
4RI~ 57 Al S ) =
@d) K NEEIC IR B T A RE DHA (5 7o) — TT
(Caloriena2 &)

it [ 14] Dc) BREHRFHCBERE LT igihiE

N7

T

ULSONA KM 1 + ULSONA(300) x5
Aflloxi ULSONA 68

I L
\ A

[} ()

BTG ”I

77 v 7R
Caloriena
ULSONA x1 + Calorienax 1

Al - E {1l ULSONAZ2 {5 Caloriena2 5

b. FEREAHIR ([ 16])

[IX 15] B¥E OEFIC L IR

I —

HAEABOZR

|
i

(BAHD)

HEOEE. EEHMORM

2
(Wictco,ld. 3
BRARH 745 —5 1 —
(REEN)
%E-$%%El

BFORT G££ m S

BRAEHI—LR -TYIITAY
(SMEBAFE)

SIS O 124k
wE, BT

R,
FPIRED R

EEASTOW A

HanHZEERR

(AFLEMESD A A)

(kJLaf)
@
> @ ISKI (C/P)
IREHSRO
2 DiRE i S K i

ISTANBUL SU ve KANALIZASYON
IDARESI

EXRES I HERORELE

DEHNET

kILaBRSESE

{EEhFTE - R TR

B :

DMA 3N TORERINT X D IR/ N UK AKIERE TOZ EHG/K DT EHIE DA
PEMRERE S Fu, AKIEHZER I L DIRER O & e oMz FHEE D

A 1 DMA BN o ) O BKE & 1A ) 1
RS ORI X DImABEOAF RN E
FEND

{EE) 1-1  SERES R ARRE A 0> DMA BiE - EAIR
DA A L, IR O FE S 2 iR 92

@) 1-2 IR/KBENC B o 5 R R R o0 FERE 7 1k
% C/P ~ii# L, DMA CORELFMARET D

158 1—3 2R DMA BNICE R EEE L.
— MM (K6 2 H) OEH CIRKET2EET5

37




I5E) 1-4
EREET D

SIS SR A& 43 A L TR o F v

{58 1-5 DMA ([Z381) % it Bat &1 > 7o Ik
HiEEEAFL L, C/P ATEIE L TERELT S

EA 2 ROERAGEE T 2 Efa /K O it &l
EICE D IR G OF AN FEITES NS

TEE) 2-1 RABIKERE OEIER LM A IEE L.
Z DOEHARRCRE RS O REER 2 HET S

{EH) 2—2 A LRMFICEE T 2 R R AR
EL. ZTORLEZYAETD

1EEh 2—3 — @I (K6 7 H) oM THRES
DOHITE ZITV, ZEOFKIZ L 2 FHEHEESM I
RIEN 72V 2 & 2R 5

IEH) 2—4 WERRZ C/P ORMT L ifELiaE
DOFHANE & i L CTHUE O A e 2 MEET 5

I8 2—5 KOU/KEE (EL 1000—2500 mm)
(2B Bt ERF OFERGI R R M E LT C/P O
BEEED

R 3 KIEEEEE O IEALICR T
%2 INEA DO HAE G PEHERD S 41, IR R
A DA PENFFRES LD

TEE) 3-1 PREFHFHEICB D 2 AFLOERAR A
SERESF BRI IS S0D TIA L A E 2 oir 4%

158 3—2 ZERICHET HXIRDNE L RIRFIOHRE
K% CP ik L. EBLAREM: 2 MREET 2

{58 3—3 BAAROBICBNTIREMENED LD
IZIEH STV D O NEEIZ OV TEBRICHERS L
REED D=, TP =T %&Te C/P BRED
RHZZ AL, HETESEOBREEEZT 9

EE) 3—4  RGMEREEOAAR, WEEOEMEEE
J& L7 ET C/P D ALEEA~DE SV 2 RS T 5

158) 3—5 C/P O EE & P FHN AR T -
I CORMERER L, HmIE5

R 4 AKEFEE AT EFEEE X
Al R TE 2B IRHI O B D i
DA 5 NMT 78 B

TEE) 4-1  ASE S DA O AFLER SR 0 BRI
BHEATV, iadn BOHHE TR OB 2 BT 5

EE) 4—2 BERITIES S AMLERFE~OH
fai) 2 oS i e B L. BT D

) 4—3 I K DS SR O KR A 21T
W, FRCESS BV RRET LV EMEET D

I8 4—4 AR ONESCB R AR~ &M
IINTIC B D GBI EN O FiE &N 2T 5

il 4—5 C/P & OEAIMBRTD, WoEit
BN RIZBI LT, IRFEIE L R o D &5

38




FRDOIE AT Y 20—
HEMMZ 25 MFEL LT, SEBIZ R T 2R 2 LT O X 5 ISR,
(B 17] {&BVAR 7o 2 —v
5 14-H 2 4 H 3FH ()
TEE)1—1 —
15 1—2 ——)
5@ 1—3 —
EE 14 e —
1HE)1—5 ——
i@ 2—1 —)
1HH) 2—2 —)
T58E) 2—3 ——)
E—)
——

{58 2—4
{58 2—5
8 3—1 el
T58E) 3—2 ———)

I5®) 3—3 —) —
I58) 3—4 )

5@ 3—5 ——
IHEi4-1 ——)
15E) 4 - 2 EE———)

&) 4—3 —)
THE)4—4
&4 -5

1

d. 2885« 100 |7 M (B BGE - BB - ik 34 |7 25 Te)

e. AREFHZROE TR XM

C/P iRl a6 1) 292 BRI X 2 EFEE RS ISKI AHAkN CoFES SR & L CTERITBRES
. ML= ORRGENE 28 L CTERBM ORI AFLIZSINATRE L 72 %,

C/P freAiitkBAA I LTV %5 DMA OEERBRIZHVERIE SN D IERHIRM S oM, 182 725t BEt ]
FREFRD o T RNBKEEMITFHICO A SN D Z & TRKERNTO Y =7 251 & EIF T <,

iz, TOEIERCTRM O FENEL O BRI b8 S i, SH - RIEIZ D22 > T <, FEERIZA
DFEFEIEEL Ty b, A Xy b, AU Y EEDOBIBERKERD D LD KT K
5B ML= TORRY MANE ORI & EaE Sz,

CNGAERTORIMAEmED . TR - REOTEB 21T 5 O L FRFIC, SR TR 2 MG L, RiEL
FRA T T U AFEETO, FRERICEDMEFHE IS TREI 21T 5 Z LR MLaoR
FIHRIEIE 2 L, BIifRE AM Bz D 5,

39



2. FillHE% ODA F3 0 Fi/BEfF ODA F¥ & OHIC T 258 - U A7 & XHiR

FIERE RO 7 THICE T 288,/ ) A7 BRITE R AERARICHEEIND O LH—THY |
ZRLLEDO L OIFEE L TV,

C/P fAif&BIIC B L Tk, AR @ Y h v aENORRAKEFEER TH Y | BEIZIRAKR R T — L0380
Ml - 7 T ROEEFHETENENFRLINTEY , TOHE, MEXOTF—7 =0 V=T hEkiiEF—
LD ARFETORBRIMIZH 1 2572, B - FERE - B VR AMEFEOLAIIAFEL Y b EMoK
BIBALA TEIN DD, MIEHER 9,456 4 O KM CTH Y . B /IAHI ORI 2 < BEIZZR V.,

3. BRBEthBORE S
AREEIIRFEASAEICEADDHENNEL R DT T —ITFEE L,

4. ODA 350/ w218 U CHIRF S 5 B0 H

MV aENZEB T DK RIS D BEOBMD— 5T, A AX 7T — VN TIERE 2201237 < |
WEA DKIEEEY Y A 712 X B KIROZEMROBLAN G b AKEIRO A F A EEBORIE H 122085 T
Wb, MV EBRZEOTZDORER & L THEIRK & OV K ORREERY 7o iz & 2 ORI~ 72 B fH
HDOIEEAT->TBY ., 81 WOMIT BIEARNEE T 2 AKEFEE O T HIRAROEREM IS 72 R 72
0 AHAZHED TN D ISKI ThHH A, IR T O X 0 il A 2 T\ D 2 E AP LI o7,
OIRARD & 572 51K~ 72 DMA ORI L 5 it &g o H0
ISKI CIEREIZ 18.94% F TR S H72IRAKEE X 51T 10% L FICE TRBSE-WENEZ > TR,
Z DT DI OFG/K EZ EF IR ETT 2 DMA ZBUIED 290 20T (BEEXH O 100 2 Arxaie) 215D
1200 7N £ THERTAEHBETH S, TD7=H, ZOANAICHTZ 5 KEF ISR 2 5% E L TRN~O
A RAZ G 2 0N 5, MihORER A NFE R & ORI & 3R E T 2 5 0 I ik B AL
WEAT D0, TOEHEEZE L CHAKORMZHES Z L THHES A L FRNICHEET 5 BV 21k
A[BEIZ TR D,
@K NS DOFEAKITHEH S D K OEKIEE Dt % ERHED ORI R B T 5 FEEORER
FFIZ 2000mm %8 2 2 MR %A T 5K OE Tk, EREHTEEF 23K TH5 o FEh A3 R #EAo 25 E 2 A
FERIZIR D Z oD, FEREALTR R OB M ThI T E 1223, IEMEZeFHAIAY T & Zpu & ISKI Tl
L. #8472 &5 B A Fio e 2 L VI L7e, $RERE CIIWk TN A CLEE O E &
b I IREE M x B D BT, EEERAKICEMT 2720 B2 &N ETH D, KORETO
TEEII K e To 0, IERE7 FHAIMERE S K BEHRC /K EIRO AR AR E 2 08T 5 E TR & g Bs
Y, 20, BEMGOFICEIT 58 AENEIECE VIR EF TS 2 I ICAlET 5 2 L2
AIREIC 7R B,
DMA 5k N D ik KA ER0%8 A8 T A RF A2 9 2 72 D DI AKIRFNC B - 2 FEe D kR (L
B{EIX R P RE 2 454 5 N B 0NR/K S 2 E B L 72208 S IRAK B A BRI O E &2 17> T D
2. NERERCRER] « PROSKIN S 0 | EhaFip R IIZRA R H D, —FH T, KREOKIEE =
/N E IR DR OF K BEEZRM L T, TNEIRAKREHETE T 5 TEN MV aERNTHREICEREB I
TV, Ll MiKERHE L 72 556 i OFHAIMEREZ TRID L 3HAIREE & 72 572 R &

40



RECIEFEm STV, EREG TIXEBERFEREZA L. TAMEDORAKETLRMT 5F
MAMED A ARDAKEFEE THR SN TV D, D, LRROKRGFHHILSMNZ S DMA N TAAKEE
DTN & oyl U7z H A KIEEIC K Dkt H B 2 e R B TR L T oERZRAKERE L L THEES
HFEDAREICR D, 29 LI FEITRERRE O @k FHUMERE S rTREIC & DB 72 22 BRT O LT
oV BUEIL ML aETRE, B S Th RN, EREZ 8 LT M2 78 S TR AIE D 7]
REIC72 D) | KBS HEE ~ T IR F B ORI 2 R it T & 5,

FH4 EUR AR

1. BV ARG

BV AR E LTE, BUEE Y R ENE TR A KEHEEENA L WK ORKERF AT 0L R
KOWPE EfeME=—2 L DMA A FIZEGER S iz D AKGE S T OBERR RGBT x4 2 Uk =
—RXE S =y MCHHEBAEX D,

[FIE L35 A & 7 D EEGREFHC X D IR/ = — X2 TSR HERE 4 i@ U CHAfE L & &, DMA &N o
/NAVBKERE 0T O RGO R B rTRE 22 - Sl O ENE 0TS L. B3 AT 5,

T & U CHE e — oo AT S R AR A TR L. K BKE R 0 O IEHE 7 it g A o0 F B
L, Do THE M % & MBI 2 Rif T & 5 O RAGEE M i ~Bie AfL2 8 U Tl
VT R, S ICEREFHIERE AR 2 U CIRAKR N 24T 0 MU 5 & B T & B/ D BRKIEE 1)
T ~DEAER K5, Fnd ISKI KO L [E O BIGARIZIBV T b, BLIEE Y 72 i B3 i B & 5
To 72 WK OEKIERE % & T & /KBS O IERE 7o it &3 2 TREIC L S EALPEIZ L - T% < @ DMA O
o O EKEE 31T B #a K B ORI 72 5H A 2 FTREIC T 5, & B2 DMA I ot/ O EKGER 1231
DIARRENOF I 72 FE AR T H 2 L1272 D, BV R AR SANE 100% H ARG 286325 23, Ikae
FHEDOYERATHENE R D 7 EC, —E M O BLHIGH EECHL AT T 2 B 0B PE LB IC AL D,

WRFERHE L & LC, R HE Chd 2 KA « 7 OAGEFEF ITRER - Bl o Hiio A
ERIMEE D, D%, NIETHEALOERAFFZIRER MO SINN AHE & 72 5 B2 K S, 20
KEFEE LG FEE2 AT 0 RMEEEBGEEICEA L TAL~BI, 25+ 5, IR Lo
By, SR OM T Y Y O/ Z 5 TS 22 G 2 AFL TR D 5D ATREMER BV 2o |
Z O FHECMHN 2 RARD TR, WEhT 5,

AT 1600 T NICERMEAEZAT O A A FZ 7 — VililF OHEHS AZITV, EOEFKEE b > THLAS
e i ~Hig a5, FHUCk > T, R aER 2014 FITESRATUAEE THED DK « HIL
KHFH & LT DMA Hil s o I E AT OB L VIERT 2 1B TO e R AE 2 #5835,




























7. EURRIERHZE U TSN D BRERIR
RERMZEANT D2 L TUTOSEMNREFZH L, FEIFR~HIT 2,

DISKI ft b /L2 [E D KEFZENED 5 DMA @RI & 5 KIS & IRKREOIIE 2K S8 5

MLV ERBOR E L THED TV D /KIEF R X DM 7o KIS &K & O E &b Z fEEICT 5
DMA DR A BN ST D E Y AR E LT, BIE DMA A 0O A E/KEE IZHRE L TN~ K
MARZFHT DM EF 2 RET DLER D 5, BUETR & 72> T 2 ERGR &7 TIIERE LI kK
PR, B & RFRSRISICR AT S Z 0D DMA OB KON RAF O E N KEFESEOAE &2
STWN5, 2D 2R/ THIK LFEZ RAZELE L EERGS THEENOAEZERT 5 Z & T DMA
DR & iR ORE 2B FHIZ L, KIS K ONR/KEOHEZ Kb 5 2 SIZHERCE 5,

@RS DREKREICAE S 5 KO RAGEFENOFKE & RS 2 FEA MR TE 5

BAEIZ MV aEHOH 5P 5 KEFEE BT 2000mm Z iR 25 & 9 2 KARKEE 2N 5 EKEE
FHEIT A BICERE, B STV T ERHER < BRI EFHIWIOK THEEEE HOAMNKRE < FF
PEARALGE B3 CILIEME RGN TE TWRWIRILTH 5, EUR AR Z 8 U CIRRER G OH AMENTR
AMENAIULISKI #1E U & T2 %< OKEFER T, ZOFNTEZMHET S 2 ERNFREIC/R D, Bk
B HELNDKOEITRE | KINEIZEBWT, RKREOHIEZ EMICFHEIT S Z &ix, DMA AN

50



B OMAROHIRL RICHERZEL 7257, EMEZRKINSIMER T & UK EROA 2htEm ERe
AR DONRICOGHENTH D,

@DMA 3N DK Fds & OFE AP 2 1 9= 2 Bz 7 @R 2 R T & %

BUE, HMETF— LI L2 AN TITOR TOSIRARHAITNA T, BR-G 2 H L7z DMA N~0
IKFEAR: &I H A2 b OKFEHBEORE ZHIE L, £ OERZEET L Z & TRKEZEET S Z
EMTED, Fiz, BRI MV aETHIRE STV DRSO KIEE &) 72 WRERRTHT I K &0 s
ZEHAT 2 Z & TIRAKAESEZRIT 2 2L ARETH D, BUELE K LTV D EBHTES TIEEHIAR
REZRIRE L R D FREME G H 0 | EERICITREF T 5 LRI EITE”- ShTuieu,

S BT, R A G WRE LIV T & Rl — B ARG E L SRR 0 A 8 9~ 3R K R A (B F
ARET DL BHRETH D, IARBAMXIZI T 2B/ O, EAGET [K22] oLbkh T
bo, BUE, FHIRSED S 27 L (AR (5] &y 2 L itEF OB ERRENEL, B LT
RIS Z T 2 L AL R BMNOREERNSHR THEITIT) 2R TE D, 20D, IF
KE (MPOROET) LHAT (T OIROMER) ASBREFIZ >O IEMEIHE T | M T IO E MR
BHT A B SERITAT O I S AL T & D,

[ 22] wkwv7T A*x-VH

kR y bT—2
R *—3 EERRRE

¥ P AN
W5 m 'y

DM ShiLEFCE j Z
2 I A -
D A ﬁ =L
70
‘ 13KiS kiR b e 2
x 5 AT
’I/,__a T ‘ - -5 o 150(® a5l

50 4
e o'l \il gl

K TV T RS BEERkRERT.
REHISEEAEHT <ITH DB,

[ 23] #¥t Dt EEHT & 2T/

FHEIE D 722 5
150

al, .
»

1000 < atHljEE— 850

51



8. HAREWNHIICHEG « HldE L~ D E B

(1) BoEARZE - PEE~OEHR
2019 FITITIG e DB IR A L Tz s s FalBRiiER 4 2+ THEIL L CRBUMFIR B L
7o ZAUZ K O EBIERESISOBBIREEZ TV, BIFEEAGIFIHT 2 2 &N TE 72, Ythix®
OB AR LT, MEFTORGEBCRELITT o7, TOME, B —% 3y Mz TR
M AR/KIEE Ot &aHl %2 X 0 EREICAT 5 8t OBARE - IR567e ES PR EBL L, HMIHEIC X2 H
5B O BIRIRINITIRGE 2 L5t T D IRBEEOEGHERIZ b 273 o7e, Fio, HEBREEICIK
eSS DIRGESE TH 27 BIBROAKEF,ERBERE LB~ L, O HATCREORBRILGEATTH Z &1
LB RICIERHS® % 2 L BT,
Fro. BERGZEET 20T ORVIKEE THWKETICIS 2175 B2 A3 2 ENEEE O
T X0 RS TR T S KIEIZ RN » THBIERICORB 572, TS XV HEREOBRBIIEKRIZHES
FHEEHEOIKICHEMTE /L EXTWD,
I BT, A TITEE DL 22 BT 5T — Z Offtr<° 10T (Internet of Things : &£/ DA ' Z—X v
) ALICBET 5 =—XDOE £ W 2% T, if#r Y 7 b OBIRERLT —Z 415 - BRI 515 Ak ik R
DEEEHETIHRESLEX, OEELOBBIIEKICE2MEDRLEFETE TS,
ZDH, MVAESOE TR AREBICHEVT, FEN S HITIER T E AU E N BEAR R PE A~
DFREESIIMLEMRTE B2 T05,

(2) ZOfhBIEMEE ~D E ik

ML TG OB ICEE T IC B LT, KBTI AKE RS TS 5 I K E R A8~ o —Hl
ZBM LTz, &2 TS OKE R ARBICLER TS =— XD L EHRSCT V7 2l &3 554 E
EURIROAKEFEZBRE & ORI, RERLOEREEHSEH X,

2024 4% 3 A @ ISKI AR K FICEE L Cik, RIRTIZKERIC B R L CRIBIGRSE & mak L. AR
FIEICET 5 78 RSSO S 1% DO HM AT AT REMEIZ DWW TN /e STz, X 5 |2 [l T ST
5 ENEEOBERMNER T — 22 biih, ERESEORE T L8 T —3 3 v ISKT AT 2T 9 k¥
ZHWIT N,

ZOfth, [A) ISKI BIRE K BIZd W) T, I T AGE & & 13K TE R RR (3% S 7K 138 T O 42
K> SCADA ¥ 27 L DIEEIZET D EMASH M T, FULHKER & 132 R/ E AT 7 faE I
RTROBAKAAEE G SN REMLOBEEL A HET 52 LT, ZU6ENKEFERN
WD 2 JetEFHIN X S MV aEOKEFEE R BV TH- 2R 2 it 285 L o7, ik
e b ERSRBECANE OKEZ B THY . SO MANS 5725 EBEEROMS A1
LA IS EOEBD TE L &BF 2TV D,

52



255 3CHK

« S borodEFnE  https://www. mofa. go. jp/mofaj/area/turkey/index. html
+ iski—mehmet sait
https://www. tarimorman. gov. tr/SYGM/Belgeler/%C4%B0z1eme%20H%C4%BOE%20SUnumlar/isk
i-mehmet%20sait. pdf
+ 2024 Yil1 Yatirim Programi Teklifi
(https://cdn. iski. istanbul /uploads/2024 _Yatirim Programi_971fc7faf0. pdf)
*Halici Group Presentation ([AlfEX VY EEATF)
+ “Control of Water Losses from Drinking Water Distribution Systems” (2014)
(https!//www.resmigazete.gov.tr/eskiler/2014/05/20140508-1.htm)
+ “Control of Water Losses from Drinking Water Distribution Systems” (2017)
(https//www.resmigazete.gov.tr/eskiler/2017/10/20171012-1.htm)
RIEE R
(EKI Icmesuyu Temin Ve Dagitim Sistemlerindeki Su Kayiplari Yillik Raporu)
+ URBAN WATER LOSSES MANAGEMENT IN TURKEY: THE LEGISLATION AND
CHALLENGES
(https://dergipark. org. tr/tr/download/article—file/229193)
« (https://www. suverimliligi. gov. tr/)

( https://kentstratejileri.com/tag/izmir—su—ve—kanalizasyon-idaresi—genel—
mudurlugu/#: " : text=%C4%B0zmir%201ise%2030%20b%C3%BCy%C3%BCk%UC5%9IFehir%20beledivesi
, BUC3%BCy%C3%BCk%CH5%IFehir%20Beledivesi%20de%20i%C5%9Fgal%20etmektedir)

 (https://www. sozcu. com. tr/kabus—gercek—oldu—istanbula-su-verilmiyor-wp7848495)

« (https://www. reuters. com/world/middle—east/eu—executive—offers—1-billion—euros—
help—rebuild-turkey—earthquake—2023-03-20/)

« ISKI Annual Report 2022

+ Su Kayiplari Fuari-2023 ali ihsan (ISKI = <=7 Ali lhsan FKKOIRKXHRIZETH 5
LB rTr—va &R

(https://www. tarimorman. gov. tr/SYGM/Belgeler/SU%20VER%C4%BOML%C4%BOL%C4%B0%C4%IE
%C4%B0/%C4%B0%C3%A7me%20Suyu%20Temin%20ve%20Da%C4%9F%C4%B1 t%C4%B1m%20Sistemlerind
eki%20Su%20Kay%C4%B1plar%C4%B1n%C4%B1n%20Kontrol%C3%BC%20E1%20K 1 tab%C4%B1%20. pdf)
- ISKI O HRE 7 LB 7 —v a V&R (ISKL LD AF)

53



LM

ATTACHMENT: OUTLINE OF THE SURVEY

SDGs Business Model Formulation Survey with the Private sector for leakage

SE
o—gﬂ>\ monitoring and non-revenue water reduction with ultrasonic flow meter in Turkey
.— ICT Co., Ltd. (Matsubara, (Osaka Pref.,))

wUm<m_ou3m:. Issues Concerned in Water Sector 1 N_u_,oa:oﬁm\._.mo::o_ommmm of the Company 1

-Reduction of Water Leakage rate to be equivalent -An insertion type ultrasonic flowmeter

to major EU countries - easy installation into an mx_m.ﬁ__)_@ valve

- Establishment of a system to continuously detect - high accurate measurement capability

and reduce water leakage -Digital display to show the figures and trends from

- Improvement of sustainability of water supply saved various measured data

_infrastructure management J r -
Survey Outline
+ Survey Duration:March, 2023~ June 2024 Insert into
« Country/Area: Turkey / Istanbul and others an existing valve
» Survey Overview: B Digital Displayf
Feasibility study on a business for water leakage monitoring and non- A _
revenue water reduction, using an original ultrasonic flow meter which can _ L ul El
be installed easily and measured with high accuracy \. .‘“-l \ - Mﬁwwu_w:-mwwgﬂ
. “ULSONA

4 N g )
How to Approach to the Development Issues Expected Impact in the Country
- To introduce the products/technologies for -Economic efficiency of prioritized water pipe
evaluation on market suitability repairing works
- To establish a sales network with assigned Prevention of water pipe rupture by establishment
distributors of a water leakage detection system
- To build a maintenance capabilities and supply Expansion of water reduction effect by increasing
chain of spare parts for sustainable profitability the water leakage detection area

\_ ) | -Reduction of non-revenue water due to facilitated

As of May 2024

f_mmxm@w control )
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1. BACKGROUND

Istanbul has suffered from chronic water shortages, and meeting the growing demand for water has always
been an important issue for the city, as the population of the region is expected to increase from
approximately 6 million in 1990 to 15.9 million in 2022 (TUIK). In light of this situation, Japan supported
the construction of an intake weir, a water pipeline, a water purification plant, and the Bosporus Undersea
Tunnel through the "Istanbul Waterworks Improvement Project" and the "Istanbul Waterworks
Improvement Project (Phase 2)", a yen loan project implemented from 1993 to 2015. As a result of this
project, the water supply population and water volume increased, and the waterworks penetration rate
reached 100%.

However, while the water supply in the region is improving, it is pointed out that 210 million m3 of water
leakage occurs annually by 2023. The leakage rate has reached 18.98%, and although it is improving year
by year, it cannot be said that this precious water resource is being used effectively.

In response to this situation, ISKI established the "Leakage Control Committee" in 2015, and has been
promoting the construction and operation of water supply metering areas (DMAs) and leakage detection
through leakage audition work by experts in the region since 2020. As a result, ISKI has evaluated that the
leakage rate has been improved from 36.14% (2003) to 18.94% (2023), halving the leakage rate in 20 years.
On the other hand, the leakage rate is still high compared to other developed cities in the world, and ISKI
is aiming for further improvement, setting a target of 17% for 2025. Therefore, the following issues need
to be addressed: the establishment of an accurate and sustainable leak detection method, the optimization
of cost-effectiveness of construction costs by establishing a method for determining the priority of water
pipe repair work to control leakage, and the broadening of the leak detection area.

Therefore, we propose the use of our "ultrasonic flowmeter," which is easy to install, less expensive than
existing electromagnetic flowmeters, and capable of high-precision measurement even for large-diameter
water pipes, to (1) improve cost effectiveness of repair work by introducing a leak detection method that is
easy to implement, and (2) improve the accuracy of waterworks revenue management by accurately
grasping the volume of water supply in large-diameter water pipes, (3) enhance the leak detection response
capability with the addition of more DMAs, (4) reduction of non-revenue water due to facilitated leakage

control.

2. RESULT OF THE SURVEY

(1) We surveyed the current status of non-revenue water control in Turkey and the specifications of water

supply facilities and confirmed that our technology could make a contribution.

We visited a number of water supply facilities in Turkey and learned about their specifications, operation
methods, and the current status of efforts to reduce non-revenue water. We learned that in order to reduce
leakage and non-revenue water, it is required in Turkey to continuously monitor the exact amount of water
flowing into DMAs, and then to measure the amount and locations of leakage occurrences, which may be

minute and slow, in DMAs over a wide area in a sustainable manner. The proposed product was confirmed
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to be able to contribute to the non-revenue water control measures in Turkey due to its measurement

performance and proven track record.

(2) The product was tested to prove that its measurement performance was equal to or better than that of

existing flow meters.

In the survey, we installed and operated the proposed product and measured the same water pipes as the
existing flowmeter to see if there were any discrepancies in the measured values. As a result, it was
confirmed that there was no discrepancy in the measured values. Furthermore, we were able to demonstrate
that the proposed product does not require the disconnection of a water pipe and the associated water
shutoft when it is installed. By having ISKI and related companies witness the demonstration, we were able
to obtain their acknowledgement of the advanced measurement performance and convenience of the

installation.

(3) Human networking with Turkish water service providers was established.

Through the four field surveys, the team became acquainted with water service providers in many cities,
including ISKI and ASKI, and had opportunities to gather valuable information and exchange opinions with
them. In addition, we met with many people involved in the construction, maintenance, and improvement
of water supply infrastructure from various perspectives, including government agencies, financial
institutions, economic organizations, and related private companies, and had opportunities to discuss the
possibility of cooperation in reducing non-revenue water through business. These provided valuable

information and contacts for promoting future business development.

(4) We were able to conceptualize a sustainable business plan and procedures for creating opportunities in

the future.

In order to conceptualize a sustainable business plan for the future, we were able to analyze the business
environment, including laws and regulations, water utility management, and the technology and know-how
currently in use. This allowed us to develop a concrete business strategy on how and in which areas we
could contribute to. In addition, as a procedure to realize this strategy, we learned about the rules,
procedures, and required specifications of equipment procurement conducted by Turkish water utilities,
which are government agencies, and found that collaboration with local private companies would be
effective in dealing with these requirements. Through these findings, marketing techniques were also

considered, and a business plan could be developed.
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3. FUTURE PROSPECTS
(1) Impact and Effect on Concerned Development Issues through Business Development of the Product/

Technology in the Surveyed Country

The introduction of the proposed product will realize the following improvement effects and contribute to

solving the issues.

(1) Accelerate the management of water balance and leakage volume through the construction of DMAs

promoted by ISKI and other water utilities in Turkey.

In the Turkish government's policy of increasing the construction of DMAs that enable water utilities to
continuously quantify water balance and leakage, it is currently necessary to install flow meters to measure
water inflow into the area by installing them in medium-diameter water pipes at the entrance of the DMAs.
The installation of electromagnetic flow meters, which are currently the mainstream method, requires water
shutoffs and incurs considerable costs and time, making the construction of DMAs and the installation of
flow meters a burden on water utilities. Therefore, the proposed product eliminates the need for water
shutoft work, reduces the cost of equipment and construction work, facilitates the construction of DMAs
and installation of flow meters, and contributes to the wide-area monitoring of water balance and leakage

volume.

(2) A means of ascertaining the volume of flowing water in large-diameter water pipes used when delivering

water from water treatment plants can be secured.

Currently, there are no flow meters installed and used by any water utilities in Turkey to measure the amount
of water delivered through large-diameter water pipes (>2000mm), and electromagnetic flow meters are
expensive in terms of water cutoff construction and equipment costs, while cramp type flow meters are not
capable of accurate measurement. If the usefulness of the proposed product is recognized through business
development, ISKI and many other water utilities will be able to secure this means of measurement.
Accurate determination of the volume of water delivered has a more important impact on the water balance
than that of the inflow at the DMA inlet, because the volume of water delivered is larger. If an accurate
water balance can be determined, it will be effective in improving the effectiveness of water resources and

in planning measures to prevent non-revenue water.

(3) New options for detecting the amount and location of water leakage within the DMA area can be secured.

In addition to the leakage surveys currently conducted manually by expert teams, the amount of water
leakage can be determined by measuring the total amount of water flowing into the DMA area using the
proposed product and the total amount of water flowing out from the outlet after the diversion, and
determining the difference between the two. It is also possible to detect the presence and amount of leakage
by measuring the amount and velocity of water flow during times of low water consumption, such as at

night, as has already been proposed in Turkey. In reality, this type of usage has not been implemented with
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flow meters, as the flow rate may be unmeasurable with electromagnetic flow meters that are currently in

widespread use.

Furthermore, if multiple valves that can be fitted with the proposed product are installed in the same water
pipe and the proposed product is used, it will be possible to identify the location of leakage.

The installation and operation of the proposed product in the leak detection district is shown on right side
in [Figure 24].

Compared to the system currently being promoted by the region (see on left side in [Fig. 24]), the number
of flow meters installed will increase, and since it will be easy to relocate the meters to increase the number
of measurement points, flow management within the region can be conducted precisely at multiple points.
Therefore, the amount (red numbers in the figure) and location (red lines in the figure) of leaks can be

determined instantly and accurately, and decisions on when and where to prioritize repair work can be

optimized.

[Fig.24] Application to leakage measurement

Application to leakage measurement
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(2) Lessons Learned and Recommendation through the Survey
Based on the above local adaptability, the following solutions to the issues are envisioned.

(D Improve the accuracy of water resource management through accurate measurement of large-diameter

piped water flows

Increasing population and economic growth have increased the need for water resources, and in particular,
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the stable and efficient operation of water supply facilities that supply drinking water, the lifeblood of the
nation, has become even more important and urgent. In this survey, GDWM under MoAF, the competent
ministry, and ILLER Bank, a government-affiliated financial institution, stated that "securing water
resources and ensuring proper management of water supply facilities, including measures to prevent non-
revenue water, are of high importance®.

In addition, the water utility evaluated the electromagnetic flowmeter, which is expensive and difficult to
install including water cutoft, and the non-contact ultrasonic flowmeter, which does not provide sufficient
reliability in measured values, as non-compliant flowmeters to accurately measure large amounts of flow in
large diameter water pipes of 2000 mm or more, and has no alternative measures.

Therefore, if accurate flow measurement becomes possible with the introduction of the proposed product,
it will be possible to accurately determine the amount of purified water supply, which is the standard value
for calculating non-revenue water and leakage. In addition, it will also be possible to provide basic
information for improving operational efficiency by continuously monitoring trends in measured values to
determine changes over time in the supply of purified water due to climate change, purification capacity,

and other factors, as well as the operating status of water treatment plants.

(2) Realization of DMA increase by improving economy and convenience related to measurement of DMA

inflow water purification volume in medium diameter water pipes

Currently, ISKI will begin full-scale construction of DMAs in 2020, and at the time of the survey, DMAs
have already been installed at 290 locations. In addition, ASKI has installed 60 DMAs. However, ASKI has
only two cramp typed flow meters installed in DMAs.

ISKT and ASKI plan to construct 1,200 and 500-600 DMAs, respectively, within the next five years, and
there is a strong interest in reducing the costs associated with the installation of flow meters during
construction. This includes not only the cost of the flowmeter equipment, but also the cost of the installation
work and the construction of underground pits surrounding the installation sites.

The proposed product does not increase the size of the device even if the size of the water pipe increases,
so we aim to win the market through economic competitiveness by appealing the price advantage over larger
electromagnetic flowmeters and the cost-saving effect of eliminating the need for water shutoff and
installation work involving heavy machinery.

This will reduce the construction cost of DMAs for water utilities, curb the budget required for planned
increases, and contribute to the optimization and sustainability of waterworks management by increasing

the number of areas where flow measurement is performed.

(3 Enable sustainable detection of leakage volume due to differences in measured values by installing

multiple units on small-diameter water pipes in DMAs.

ISKT has achieved this reduction by detecting leakage during the operation of the DMA by the "Leakage
Control Committee" established in 2015, and by calculating and announcing the leakage rate annually.

However, leak detection in the DMA is subject to human, financial, and time constraints, as human leak
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sound detection surveys are conducted intermittently during the night by experts from a contracted
company.

The proposed product has been verified in Japan to be capable of detecting small-volume and slow-rate
leaks by utilizing its highly accurate measurement capability by attaching multiple units to the same water
pipe, providing a new option in addition to existing leak detection methods. This is a feature not available
in other companies' products or in the scope of our survey, and is not fully recognized by water utilities.

If several attachable valves are installed on a water pipe, it has been verified in field tests that the
installation can be completed in 15 minutes, which is so easy that it is possible to detect leaks by installing
several proposed products by oneself, in addition to relying on contractor experts. In addition, by changing
the mounting position, the detection points can be expanded to multiple locations, and by reducing the
mounting distance, the location of the leak can be easily identified.

If the amount of water leakage can be measured, the priority of repair work can be determined according
to the measured amount, and the budget and number of personnel involved in repair work can be controlled
and optimized.

In addition, the proposed product can simultaneously measure water pressure with a single unit of the water
pressure meter, which is currently installed separately from the flow meter in ISKI and can detect the risk
of water pipe rupture by measuring the water pressure in the pipe.

Since this application is not recognized in Turkey and is not included in the standard work of water utilities,
it is necessary to continue to propose its use and recognize its utility, and to continue to work to increase

the recognition and credibility of its utility within the organization.
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