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a—F, L H T 2 — AEBE|T,

BEBL TS,

O 77747 EREmKRE

Bkl « BoAKES DRNSOKE., fak [ OV &7e EDIERE 7T 7 4 A /VIR I TRk T
= HFRE (W) Z250W, 230 G 12 3 2 SRR B & 45 H X o0 G RS AR 18 i % [R)— Vi
K (PC) THERARES L. RSC(W-S) K U #l X 48 FEE 15 i i) C D1 I A3 ATRE,

ALK %~ b — 7 (A5 RIS

LT OREEEME OBERE=2 U 7L 27 A6 O HAMTE DK B

& HhlX 5 #f Ae Ak SR i S R

X 4-2: 9574w EREEHERE
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Bhiek (B) OARNEHeTER. AKEFHINE SN D T — 21X RSC(W-S)ICFEE L7=T
— AP —NICERBEND, T — X2 I3EREBR COERL LY R T 7OERRIHANONETE
TR < . B A OERRNOBE BMESCHR « 8206 OWRILO M 72 EICHIEHNRETH 5,

T =AY = NCEBESNIGHT — 2 Z2EBICFER T&E 2 & 912, FHIT — 2 HA &R0
AL, BRI ERMT — % Z28/EAK (PC) IZExcel 7 7 A VA TH v m— RT 58
HE & 20,

ot N & w— e : |
‘Water Distribution of Western-South Region

E4-3: T—42 40— FEEEE
MLy K7 T 7HERE (R)
BERE=HX Y VTV AT A b L R T 7HEEITAF/E (Dehiwala,Moratuwa Hi[X[H] 1} O
F) LTV, KT —H OB ET — X DBHO L HICH—T —ZHA LN 7 7R R TE

W, BT —FHAEF—7 77 RIZFoRL, BET 57— HE OB ZETE 5 L) Ictk
B, ZOML, FEIZOWTIIREREAL - ABICER L72ES 77 78RR T 5 895 I8 R,

E]
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T B S Vo b RN R ——— B~ @ - @ - Asps e - )
Water Distribution of Western-South Regien

-] e et Ptk s B Deadiad Dpting +

P o B0182500. 3
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443. #R -8

JRIEERRNA 1 U AT A OEERA A2 2%, Dehiwala/Motaruwa #1[X 35 . O Kalutara Hi[X.
NWSDB B IZERIC VAT AL TH L7 BT, M ay hVATACHTHa A hOEEFEIA
DTV T EELT-,

7Y TORER, 38D aA b BEHRIEAE, BEERIZOWTCIIARFEEDOH THG e/ IH
Bz oW TITB g 2 5506 L Cxbhes L7,

R 4-8: REEHRANMOY O XATLIZHTSIAA0 b - BEEEIE

No. a A k- EYNE HE B ik

1| NV RTTZT7OITN—TIEREFHHIT —% | RSCW-S) | v AT Ah~Dr 7 A VIRFICEHE L
O b FRRER E M B S O NMEF T& L = LU % ID TRy
HE TR RAT— RERIT D, T 5 HEEIRE L, RSC(W-S)DIFA

BAEET,
2| A — R 7 R EODENAL VIR THFIH | RSCW-S) | BUIRTH X 7 L v MR TIEFH ]
TEDH LRV, e, A~— h 7 rxnT 255
1L, A~— N7+ Al T %
A ERBEIL, Y7 by TR ERN
W
3| v RFI 7% 777 LTH Y rr— K | RSC(W-S)
L7zvy,

41 R THL5%I~2ETRTEHL TV T | RSC(W-S) | RSC(W-S)FH S5 1%, ki
TEo AT D E B K O [ il A 2 528 L ZEDOLIIZHEBL TN REDA
TWVETZU, Dinwetoa X vHo, KET—

7 vay T CilRTE,

5| ZEUKKDONKEE VT 7 4 v 7 HEif T L | Dehiwala | AFEIZEHAIL TV A28, 2RI —
720, & O IABITFIHE,

6 | FHHIT — & 23R 2 i L 7=354 . {757y | Dehiwala
DT F—2h (SMS, #—L%) T@wmlL T | Kalutara
BRL,

7| KEEFIOY 7Y 7 TERENE 30 43 fEFE Tix | Dehiwala
72 <, 15 3 HRRIC L7z,

8 | Bd/kith - BLAKIEDORFED %R /RIL, #h - #50 | Dehiwala
S DO BN ITR B A RN 2B D & T X,

9| KA (GEREHFE. pH. W) 044 | Dehiwala | A7 L FERHIFRE & A AT
FHAZ L RTT 7 EICERRLTUILLY, B CAN LT fEZ RV R T 7

FizFoR,

10 | FEAMAEC ACRFE AR I OFCE I~ 7 A 17— | Dehiwala
VvEERIENC, BE AR, MBSO
ATE A R LT2uy,

11 | BEF OR 7O AR AATEARAZOF R | Dehiwala | fl[FE Crxrsd : &, £k ROFER
EFERIZ “OR” 12 LTz, N—fREITH 5. NWSDB TlIH%

B - IR, AZIE kR E TR o TV DR
(HAR LR .
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No. T A BPENE FE fii#%
12 | R 7 OHRR B, BliRHZR & OFEMEH | Dehiwala | BLK O R 73l CILER B L
IR LTz, Y AD IR,
13 | R EEEITR2 56 TRy K7 T 7 | Dehiwala
R LT,
14 | R 7REEIX, AT FH o2, AR o | Dehiwala
REELIDIAD D & B,
15 | AKIEDOFHRH SIS EEA A For T & % & B | Dehiwala
AN
16 | Dehiwala G10 fid /K & Kadolana Bd/k# @ | Dehiwala
INA NRABE ZRR L TR LY,
17 | AZ L oiiiEER R LIZV, Dehiwala | % 1 [RB#T —2 > g v 7 TEYER
bHH, SEIOSRA vy NAT AT
KSTHZ LT LIeEIHE,
18 | KEOFHAIE A I b &R L~ (L TFRHFR | Kalutara
i) ZERETEDHLIITLEN,
19 | Beruwala Btk &7 5 OEKKIZx LT, Kalutara
Beruwala PC % > 7 )b b /3 A /S ARLE N B
DT, FEAIELAKCRFTES L I 3R~ L CTAK
LWy,
20 | Maggona fid ko R 7 (58) oM@ | Kalutara
PaFor Loy,
21 | Maggona /K7 & DELK 2 i Ot 4 | Kalutara 1RO LR G EZ DN Y,
FoRLTZW,
22 | BeruwalaPC # > 7 Dt N&ZF/x L7\, | Kalutara BEER R ESNH D,
23 | Beruwala Bkt HEIKES, BlKX~DE | Kalutara TR OB B,
mAEFRR LTV,
24 /\@0)/<4 oy b AT ATANE Z3%E L | Kalutara
720 5 iERIC b ARDLEF A BN L 72V,
25 | Waskaduwa B /K Dt &2 FR L7120, Kalutara
Flo. A7 (2FH) OBRR bR R LT
AN
26 | KIEZFRLIZV, R 7 TERXLTWS & | Kalutara BUR, AKEFHTZR <, 25~30 2T D
ZAITAKNRHERRE LT, AKIEDME IR KEZFHHI LIz EDZ &,
WTBG T I — LB EN TN D oI LT
AN
27 | MR R (BEER) A EeEHc g | Kalutara
L. YAT WZEHIT — 2 2 B0 A A TRR
L7z,
28 | 2T OBKHMIZAKEFZEA LW, Kalutara
29 | figFto T — 2 WM AR L, W& % /) | Kalutara T—2 Xy u— MR E HVW T

]\_/71;1/\0

Excel =2 ML,
j:j‘ﬁbo

HEITDLZ
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No. oAb IR JE =M ik

30| FLo KT ZT7EHIRILZW, Kalutara
31 | W T OBRBRFH 2 FR LTz, Kalutara | 5—& &> o— REEZ AT
Emdk? AL, HETLHZ
ij‘ﬁbo

ASEREAN LT RERER SA vy R AT AEE L, INRER T AT A2 5 NWSDB I & O B fE 2 %
D, EHETOVAT LRHOEBM T XD Z L TET,

RABy NVATAIELTELL Oary b, BEEERENR - LI, RIKER Y 2T Al ﬁ?é@
e IR E W2 ER o T, MEHIIC Y AT AETEH L, %4%TW@&@%%%ﬁ?ét i, Bt
BER) 72 AT DOSEET v 7« JEIRYEZ NWSDB H & iF - %ﬁbfw<:&ﬁ$£?%é:&%\%3
(O] BTG B K OV 4 [BIBHISE O CHR 0 B Lisx T2,

4.5. 55 3 EIHRHIER

5 3 ARSI, AFHEOE TH D RSC(W-S) & O RSC(W-S)HTE @ Dehiwala/Moratuwa H#1X
Kalutara #fi[X % T" Panadura Hi[X.®> NWSDB & B « Hifi#E 2 x4, KRFEEDIBER M vy N 27
LHEEHBOTTEIVHRMOITIERATE S L9512, VAT ATIE - iﬁbfk\é%\@ﬁr(EUT 2 DGR
IZOWTHAEIT -T2, T, KAFEO A 1y M AT A EKRICEROIIEER S 27 A FIZITE G
5 OFIERERE 20 2 72 IR RRIEE S AT L2 FEB L T DI, SR OBREI RS AT MMIEBEO Fik &
Bt 72 B S I C DWW TR & i L 7=,

45.1. B#Y
RSB S 1y b AT LOBERE, B E T IR DO R
VAT LTINS - B SN D SHEENT — & OFNEH OB/ BN D B
I DO BRI 72 Wi F ] D 72 6D D B PERY 72 NI EE L & 2 7 L OREEE « JL9R 515D PR
JRIREEAR S AT D a5 L7241 ORBLKE B - EEIZBI$ 25 NWSDB 058t 7 U 7

452 EBEABE

RSC(W-S) AR FZE DRI ZHIX TH 5 Dehiwala/Moratuwa #1[X., Kalutara #i[X, Panadura #iX
NWSDB & EL# « il icsf L, L PO U —27 v a v 7% 3 BRIBAME L., WY AT L 0a9M D
HfRZRD D LB, VAT AR SHEHRT — 2 2IEH L2 A2 2600 &217 9 2 & T, Mo
HHE OB - dCEETTZ B b RO T BRI 217070, o, %O AT K8 i - LRI L T
X, UV EE TR, FEROBIT NS REHEEL, &W%Lkﬁbfw<%ﬁﬁ%6:k%ﬁ
L7,
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£ 49 FEI3MMBHMT—U L 3y THER

No. A H L x— ik
1|4 3EEHT —2 > g v 7S —#ERE

2 | Moy bV AT BT BB INEE FIEO %S — ZEEK

3| A uy b RAT LERERET — 2N (BIHEER)

4| (M ay hAT LAOIEH EA %O (1) RSC(W-S) 12/17, 18 D7
5| 1My 2T ADOIERH L4 %OEE (2) Dehiwala Office BN

6| XAf vy NIRRT LAOIEH EA5HOFHE (3) Kalutara Office Gl

7 | BT — 2 OER (1) e T K I8 SR

8 | FHHlT— & DiEA (2) — ZEEk

9 | fFRDEKEEIC 0T 727 KA R ORIV

453. #R - -8

NABy VAT APBHL OO LARELMEEL W RN 8D, FEEEVAT A2+
NMTIERATE TUIW R o 72, U= v a v L0 IR > 27 2 ZB4 %5 NWSDB R 5 o FifiE
EEOVEDDHELEHIT, VAT ATHHE c BEELTCWET =X IEFICEEREZREFRTHY . H D DEEC
FAEHONEA - FECICTEH T 2B L CHL b o7z,
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F72. RSCW-S)Z NIV AT LHLIE « #8RET v T Z Mo TNE 2N W) Eilia ik U5 Z L8 T,
JKWEERL S AT b/ IR > 2 7 DEADERM T, KON BO Y AT LMEE - BEET v 72 HEf L
TWL BB TSN E B2 5, FRORET~SZ2MEL, B AT 228 H L Tl
VENRDDHZEBFEILNTELEERZD,

(1) A7 AERIZEAT % RSC(W-S)DE 2.

RSC(W-S)F L OVFTE HiX. > Dehiwala Office, Kalutara Office 225 /31 &2 v k3 27 AOTEHIZ O
TREERLTHLoT,

RSC(W-S)IXHi72 5 KE -t &t KNLEte ED R T, KllKtho R 7o B El
HIAE - EERREEIE A B L2 E X bR o TR Y | R Y AT A0 5 IKIERERGIE > 27 22T v
L —RL TN ZE~DOHMBPREE > TETCNDEE LT, 72720, BAOBABENIT>TWVDH LD
IRPTE X A A R A Lo B R RVE B O A MEIFEAE L TV D b 0D, BUIR, RSC(W-S)DFTE 3
X OELKE B « gk E 13 & X Office M ENEIAT- TER Y, FRRILH] - ZE L E DA
HEMIIR C T ARWVRILTH D, LV ERZREK 2 EFL L T 72O, BRI #IX FAE A
DOKEER EBBEL o TL B2, IRRERY AT JMZ L DV AT A OFTE X oA
Z R IRBLK B OIE ] FEhE A KT A -0 OMBMARIHORE L NEEEZ D, TRHOEE
PE e 2V MZHOWTE 4 RIBIHWEE CTH o EShe & 25 L7,

(2) FHT— & DiEH]

INETHLHEGFES AT LD b Ly KT T 77 TR MK OEBEELHINE 18 F DOFf 2 O KA 72
EORMAZFER L TWDHN, FRLSMUTT AT L (=) ICERBEN TV DIREDFHIT — 2 g
NTIER ShvCunzeny, Bz X, FHllT —2 205 2 & TH A OBREEERONRLEK D Z LA
BEThD, £/2, —HMOFHDOT —F DOHEAEITH Z & TH A OKBEOMEACHE R Z & O E T
BLZ0 ., BHiek OEARI A Ll 5 2 & THEM G ED BB LoMa OYLERE 2 at L7204
DT ENAREE R D,

AT — & & Wl - AT ATV, MRk OEARLE [TR2 210 95 2 & D Eak O Rh=A 72 iE
FH SOt 7 i B AR S 72 N B, FD 2 LoV T NWSDB B OBfE A ED D = LN TX 7=,
(3) FFRDOEAEHIZET 72T R 31 A
TR D FH B S E O EBUZ T T, LLFOEIZDNTOT RS R EFT 577,

Bl /KR R o) 22 B

DL EN R AKEH OFEBLT 572 0121d, BEUKRFEDOMEORIIEATH S, MEEHTE
THZETEERNTHTE, ZHICAB -T2 KELZHERET 5 72 O] 2 i sE iz C D72 A3
%o MHFTAKE R CORUKHER OEF 248 2. NWSDB k8 OFEfR 23D 7,

Bl KR EE IO O DR DR E

BUR, RSC(W-S)DFTE HIX CIIM B2 E PN /0 ISR SRR E STV RV, TREFHRIE
ENTWARWEFT THAKN &Ry TBENRI O T — 2 N OB EHET 5 2 LIXRETH 58,
L0 EM» OMEICEHRT H7-DITIMEHOREN —FTH Y, HEICHREN 2T 5 2
& % NWSDB IZ#3 L7,
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Bk 7 > 70> B - Sa i

RIEIOBM Y — 27 2 2 » 7" CH NWSDBIE D L EANEN o 72 K 512, BlAKAR 7 0 BB
- SEEEIE 2 B L2 =— X0 5, Ky T OEMEHEEBIC R 72 AT v 735 L O
7RI AR L, NWSDB ik B OB fiR 2 R 1=,

4.6. 55 4 EIHRHMIER

A RBHIREClE, RKFEORS TH D RSC(W-S) & TN RSC(W-S)FTFE @ Dehiwala/Moratuwa Hi X .
Kalutara #1[X.?> NWSDB & HlE - #1ii#& 120z, NWSDB(Western)?> Additional General Manager 3 X OY
NWSDB(Japan Project Unit)?> Assistant General Manager H 21 L, AFEDOIFEIRLE O L A% DV
AT DI AN T T2 R RS DWW TR Z T o 7o,

46.1. B
NWSDB FJ&i#H~DAHEDIER K E D PR
IIREEAR > AT B iEH U4 15 ORRECKEHE « BB A 72 B i o kA L

EtkDOE TR ARG HIZES T 5 NWSDB & O HtH

4.6.2. EENE

NWSDB #:#535 X OVARF O i xS MiX Tdh % RSC(W-S) & OF Dehiwala/Moratuwa Hi[X, Kalutara
X, Panadura HiX DEBEE « HTEITR L, RFEEORREZME L, JREEEHR S AT L0855 OEEKE
B EHICAETH D Z L OB ERED T,

Fo, ABOE TR AREEIZHIT, RSCW-S)HIX THOE /22D v AT L O MIENE L K ~D > AT
DA OWCHBAZ FEHE Lz, BIS, FERAICIZAEER S AT A& 1G A Lo P g st v ¥ — 23k
L. Al S & O 2R EE - #E2KH T 5 2 L85 Lz, NWSDB ##5 (NWSDB(Western)?
Additional General Manager) 75 I3EEE DR CHix BB EHEIZH 5 00, TG X —3&
BOEZIFIFERENE D X N ThoT,

F4-10: FA4EBHT—U >3 v THERK

No. HHE LB H— %
1| §AREBRMY —7 > g v PR —ZETEM 1/29 D 71

2 | Ala| DX KAt F 2 O R A —ZETERk 1/29 D 71

3| Ay b ART AOFEEfHEIRIL RSC(W-S) 1/29 O I

4| XA vy b AT LOME R (ELEER) Dehiwala Office 1/30 O

5| %O TR AREBIZONT — AR 1/29 O I

6 | Sk OLEKER - HEEICMTTZIES ETKIE R

7 | FRE L Z — T O T AR HIE O FEIFRE AT FhE K TE R

8 | S OFEIZ OV T O -
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46.3. #R-HE

N E TOIEBI ORISR 2 NWSDB #5) « BHE LA L, IR S 27 A3 45 %O NWSDB D22 E R
MNOLRRIKOBIEDOERICEN THHZ AR T IENTEL, AFETHALEZ M2y h AT LD
FEREPRECth D RSC HIK ~DREBAIZANT CTAZ LA S EIEEF L CW ZEDAREBEHEDL Z ENTE T,

AREHEZBEL, HWYREKERZERT 2 BT, BAKRIEOKMSCH R EE LoD EEHA - FEIT 5
L BT, WKGEOEHREENEETHL I LA ERMIT T2 N TE 2, ARIOIEETH NWSDB
BHEFITH L, ki L EEES NWSDB OFRE CH D Z L &fnx., 4. Z OFEORIZENT TR %
FH L T BERHDZ AL THE Lo T,

NWSDB TRt DRI 72 B /K E B « SEE OFFIZE T, IR S AT & (RIEEREIE > 27 L)
L LT im iy L 2 — RO R L EM L, AT LD I, B - EEARE O LA
LRET BN BEIC R D Z L 2B T 2 nTET,

(1) 5H%OE TR ARBOWHS

IR S AT I (RIS S 27 L) O RIZmT, o5 %0O e R AR E L TULTD
2 oD FH# AT L, NWSDB & a1 T-77,

REZOXNETHDH RSCW-SYHIX TO/ Ay b 2T AOYLE (GEEER)
PEELKER A OEES - FHEICIE, EAKOHHE T TH DKL OEHR (RESOKE R E) DSLEARA]
KCTHD, REETIIEKGIIRAIGH LIR->TNDZ D, BALEAAS By FVAT AT
KRG OIER ALY ATV, NWSDBERE &5k E ORI IILETH D L% L T
WAM, IKHIE S &, FkE E Ol - FRAIIIT 2 TR,
F7o. AFEHETIE Kalutara IXKIZHEERF 1 B A RKE L72S, @URBKEEZ1T 5 72012134
HERE DO DR EZ AR T D72 OICH R D& OKENLE TH 5, Dehiwala/Moratuwa Hit X
X° Panadura #i[X & ., MAEDOTHEFH NN O0EBE SN TWD HOD, MNBEREFTICE TR
BEINTWD DT TIERL . ERIBHEPLERINTH D,
ERUZOWT, BUEFHHEINEA TW A EEEFE TH VR EKEILIESZE) (2 EEE & L THIA
Iy KFEETHALIEASNA B Y NATAEPET A Z L THICLTEWERZH L, 7272
L. EREHREEZ %0 Panadura #iX D 7=, Kandana E /KIS Ok & ORI A
X, Panadura it X LLS T O Ji i O R o0 FEhi 1L L v,
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NWSDB(Western)® Additional GM 7> 5 i3, ki & OEEEITEE - ML OFEHTHY . WL
ik & 72 % Kandana 7k, Kethhena 7k & OfEHRILENLEFT 20N EVO TIEXZR W
MmEDIARX N’ oTz, 7272, TH EAKEIEREE] O THENEITIUK & FKIEN O
HAETHY . BRI OEMIXITRRFELOaAA L FNbdboTz,

KRALFHOTEEE e ED' OB AT L TlE, BMERICE T 5 2 & T LHEOBEIT/ NS
< T&57H, NWSDB O TR T AT Ltk » JLIEZFHHE4 5 L 5 B L7z,

fih> RSC & X ~D T AT 2 A UK FERR)

WRIIAFE L EH VIR T et (tho RSC #IK) ~DOJREEAR Y AT LA 0DE A% H
L7V, KEEOXNRTHD RSCW-S)ZET /L7 —A L L, oo RSCIZEB L T\ Z &
ERRE L,

NWSDB & L ClEv AT LEAZED D ETOMEITMIE (TH) 52 TEBY, ODATHX
R R LI DM A2 —57 >y MCHERERBT LI 2T RS 23T,

fth RSC ~D BB DWW TIIARFHETE T4 b5l & NWSDBIPU) 2 ED ARATEH L, %t
ZiREt - Wik T %,

(2) A% OEBIKER - EEIZMIT 22 S

PTG R OSBRI, A7 0 RSC(W-S)DBhERI 2 B A EE « M3 (1A, BB o 4
— OBEIZOVTHRE 21T 1

METHARER TIE, AKOBFGEDIIMFEOR BN L TV & NFIT K 2R - B TIIBRA
WD ZLint, PREMHY X —2REL, RRERS 2T A (RBERHIES 27 L) 2wt
A= bR O —FREE - B AT D X O I o T,

AEDEEDO G T H RSC(W-S)HIX [ THAE 3 >DEEEHIX  (Dehiwala/Moratuwa #[X + Kalutara
Hi[X - Panadura #1[X) TSI TRV, BIRESCIIMEHRE D TR < 7. MK TOKOREIE
R EOHEEE BT TWRY, ZD), KX OERFEITNENCIVEBN R ZEER L, R 77
EORGIRS TCOFHEERTEN STV D,

LNL2Rs s, au r REHE T 5 RSCW-S)HIKIZA % b /KBEOBMMARIAEND Z L0 b,
K ORESI YR & [FIREIC EELKBERY DIEIR b FEM ST ZENFREND, T2, 2K
BROREM A (ki) ZEBT 2701213, 3HRKE COMAEKEESR S b BEL RS, F
PR L T O BB S 27 L2+ 5 2 & T 3HXN TOMYIARRKER L EBR L, %
D%, IMXEHA LI RE Y v ¥ — 2% E L T RSC(W-S) M1 X 428k T 0 it 7 > h SR 7 Bl K&
P EBLT 2 BRI 7 B A 4R 42 LT,

FROHRZEICK L, NWSDB S XH R EH o 7 —Of%E X IEF ICHRIRENE X ThDH EDa A v b
N oTz, BIFE, NWSDB TIIE/KMD AR > 7 O il EERE O 2D L 5 L LTnH 2, EAL
TWAIEIRE B TR 72 FEE) 0T =0 7 aRxA e VAT LAEHEDA = %)L A h—
IV TOHES « SR NELEZ TWHEDI LT, THOBENERKOBETH D, £z, BFRAT
% 3 HIX [ CRliE T DRy kidZe < KEERZR SMICHETREFENELL HDHTH, PRy
Y o 7 —EITIEVEEETIE R Wb OO, 2R REUKE B2 BT 5 72 DI fER R & FHIH
ThHHIEEFE#RMTTDZ LixT&,
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SB5E AFEXORHE (RrEER <39 55Hi)
51. ZEROHRE (HRE - i - H~DOREBK)

AREFETIE, JRERC AT LOEAN - ELOFEHZBIEL, UTZ2HENE L CHMYEE) (V—22a vy
7 RARHIZAIER, A2y VAT AEASTHTET, YUINODAF Va2 — /LB ICEELr =TT
HZENTE, AVTUNIZBTDIREER Y AT & (REREIE S 27 L) EkoOF—AE LT, 5%
W et ki a EIF D 2 EMTE B 25, KREETEMALIZNWSDB &EDAREZIEH L, 57
DOFEHEREBNC ST T,

EROK OIERL - FHEICEE T 5 HEk o B 5

R TAGE R D3R OIERR - EELO MGk & Bl - AFTONHEZ#E LT NWSDB kB 2385 L7, Bl
RO NWSDB TOJElx « 4HLL, KR AM « BKEORMZERT D ENT Lo TS, ZhR
BY72 600K 2 EBLT 5 LT, FMisR ORI 2, HEKEEE COMBEDEHENEZETHDH Z &,
ZOEDICHERREFOBEAMBETH DI Y, METHKERNINETHE-C& /) Uy
Z NWSDBIEITIGZ D Z &N TE L& 2D,

JEIREERR S AT L HM i 7> DD SR A 2 S K %l O s - BHICHZI TH D Z & O HfiE

Bl « KL TOHHERS, A TEBICHHENTWDLL AT LADRFE, A ay b AT L0 H%
L, NWSDBEIZY AT AOFMWEE B LT, RFFCAIZ AIEENCS I L7 RSC(W-S)= ¥
=70, A TORBER S A7 & (RIRERAE S 27 L) O#EHZERFLTWDH I Enb, /<A
2y RV AT MR HEE RIS % OBERILIRICOW T ERMICHRFT TE L L 91> Tn D,
F7o. Mo NWSDBHRE (FHE, = V=7%) I LT/ M1y A7 LAOHIN 725 %
Fhid 5 Z ENTE, JRBEER Y AT LT 2 EIN 23RS 2 3G TE LB 2 D,

A vy VAT AOEAT K D ERKEREOEL - BHEOKE

NRA 'y N AT AEFE(H L, NWSDB FE D EABME Lc, BlKth-CHIKEE DKNSOKE Z /31 v
v MR T LAOEHTEMRTE D X170 70 mR0, Bk « #5DKAL &R 7 OIEGRRI O BEtR %
MLy R T 7 CHERTE A7, NWSDBIREIZL AT LAEAIZL DAY v FEE L TWD, BifE
Mgk Ol - LA FENE L TV 5 Dehiwala FE TS Kalutara S50 6 ARFHE TRAGHOKER!
72 EDE Y EE)E LW W A~DO T BTSN DBEENFEN L e L ik OiEls - HEOW
BIZANT B X N HEO TS B 2 D,
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1 RSC(Western Production) 3/26/2019
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The Present Status and Issues of
Automated Water Treatment Plants
of NWSDB of Sri Lanka

26" March 2019

|+ iy sl
var Province/RSG  Number of WSS
N N ey Central as
TN, Eastem 50
North Central 28
North Weslem 30
Northem 35
- Sabaragamuwa 22
; Southem 53
—. Uva 34
5% Westem Central 1
C Wastern North 21
T Waostemn South 14
& Total 343
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3/26/2019

Automated WTP's In NWSDB

Approximately less than 30% of the
Existing Water Treatment Plants are
Automated orin progress for
automation

General Issues in existing l
Automated

Installations

» Non standard installation practises .

+ Usage of Less durable equipment and materials
- Unskilled labour

» Unavailability of proper documentation

+ Poorrecord keeping Practices

« Out dated specifications

+ Required licence softwares not given fo O&M




General Issues in existing
Aufomated

Operations

* improper operation practises .
Lack of learning and knowledge
Negligence of Operators

« Unskilled labour

« Unavadilability of proper documentation

General Issues in existing
Automated

Maintenance

Lack of technical Knowledge
+ Unavailability of routine maintenance
« Lack of standard maintenance practises .
+ Poor standard record keeping Practices
* Negligence by maintenance staff
+ Unavailability of proper documentation
* Lack of budgets

« No support licence software and backup

3/26/2019



3/26/2019

General Issues in existing
Automated

Other matters

« Llack of interest/importance

» Unavadilability of spares

+ Lead time for provision of spares

« Lack of budgets

+ Unavailability of Local agents

« Un availability of skilled staff with local agents

+ Inability to take remedial actions in early stages
Poor standard record keeping Practices

No update or upgrade

Thank You




1 RSC(W-S) Dehiwala Office

| —

Regional Manager (Dehiwala)

Eng. J.A.C. Priyal
March 2019

Area Map of Dehiwala Region

DEHIWALA
. DS DIVISION

RATHMALANA
DS DIVISION

;. MORATUWA
DS DIVISION

No of GN Population
Division Served

Dehiwala 118,000
Rathmalana 14 122,000
Moratuwa 42 174,000
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Total Nos. of Connections

109,530

Population Served

414,000

Total Pipe Length /(km)
(Distribution System)

NRW (%) 23.14
Staff (NWSDB) 231
Staff (Hired) 43




Kohuwala
Distribution

Y apacity 1,500 m
Booster P/H pacity 24,525 m3
T @ .f‘
R -
Dehiwala
5,000 m3/day Ratmalana 25,000m3/day
Koralawella Distribution
Distribution Kadolana tower
. 5,000m3/da
Cepeg Capacity 1,500 m3 jeay |
8,200 m3 Moratuwa
-ﬂ.ﬂ Ml Distribution
33,000 m3/day 28,000 m3/day

Distribution System

Pipe Material Length / (km)
255.09
5.03
108.08
AC 6.19
Total 374.39

Number of Connections

Domestic Non Domestic Priority
55,856 4,814 186

NRW (%)

25.2%




Distribution System

Pipe Material Length / (km)

Total

Domestic Non Domestic Priority
44570 3352

19.8%

* Pipe burst due to old AC & CI pipes and leakage from old GI connection
Contingency Plan
*Proposal for replacement ot old CI & AC Pipes
*Planned flushing program
*NRW Project in Dehiwala region (Around 200 km AC & CI Pipe Replacement)

*DMA and Automation of Pump system




v Installation of Solar Panel for Manager Office

v Drive Through Cashier point up to 3.45 p.m.

v’ Automation of Chlorinator pump house

v Electro magnetic & Ultrasonic flow meter installations and Monitoring at Moratuwa

inflow were added in addition to previous SCADA system

v’ www.sunnyportal.lk

v'User Name :- managertsc@waterboard.lk

v'Password :- abcde54321







1 RSC(W-S) Kalutara Office

Kalutara Manager Area
Water Network

COLLABORATION PROGRAM WITH THE PRIVATE
SECTOR FOR DISSEMINATION

JAPANESE TECHNOLOGIES FOR WIDE AREA WATER
NETWORK MONITORING SYSTEM IN REGIONAL
SUPPORT CENTRE (WESTREN SOUTH) OF SRI LANKA

Presented by : Eng. U. D. P. M. Gunasinghe
Manager Kalutara
2019.03.28
Overview of the water Supply Operation ouee To Malegama

—

KALUTARA INTERGRATED WATER SUPPLY SCHEM Bactaduns

Wadduwa
Tower

Waskaduwa

Kalutara Re¢servoir Tower

Clear water
Tanks

Treatment
Plant

High Lift Pump
House

Intake pump
House

Maggona
Sump

Beruwala
Tower

Maggona
Tower

Intake pump House

House

Pump
House

Beruwala

Payagala
Tower

Kalu Ganga
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Operational Staff Details

Manager O&M-

Kalutara

oIC
Kalutara

oIC oIC
Wadduwa Mathugama

(o][o
Beruwala

(o][¢
Aluthgama

oIC
Payagala

Overview of the water Supply

Operation

Connection Details

AE Kalutara
No of Connection = 38690

OIC Kalutara Area
No of Connection = 18210

OIC Wadduwa Area
No of Connection = 16673

OIC Mathugama Area
No of Connection = 3807




Overview of the water Supply
Operation

Population Served

> OIC Kalutara Area
No of Population = 72840

AE Kalutara Area OIC Wadduwa Area
No of Population = 154760 No of Population = 50019
OIC Mathugama Area
—

No of Population = 13324

Overview of the water Supply
Operation

Connection Details

S OIC Payagala Area
No of Connection = 10218

AE Beruwala OIC Aluthgama Area
No of connection = 31901 No of Connection = 10623

OIC Beruwala Area
No of Connection = 11060




Operation

* Population Served

AE Beruwala Area
No of Population = 143554

Overview of the water Supply

OIC Payagala Area

—>

No of Population = 40872
OIC Aluthgama Area

- No of Population = 47803
S OIC Beruwala Area

No of Population =49770

NRW

l

Manager O&M- Kalutara
NRW =13.92%

OIC Kalutara
NRW =17.05%

I

OIC Wadduwa
NRW =10.01%

I

OIC Mathugama
NRW =11.55%

| |

OIC Beruwala OIC Aluthgama
NRW =9.29% NRW = 14.19%

|

OIC Payagala
NRW= 19.66%

|




USE OF EXISTING MONITORING
SYSTEM

4 +n
R ron = —
LO 121, [ 0
Pl = e p
L2 et L3

. 2
L2

&
: y L3

A ~ =
L1 L2
?.—Jﬂ/\\ B N Uﬂ

The Difference of Water Consumption
Kethhena Area

« The water levels are obtained using SCADA
systems.

« Not on daily basis but at request the WTP
(Kethhena)gives information to kalutara
Region.

( Eg :- Supply hours, supply flow, Quality
parameters etc )

« Water Treatment Plant information is not
readable through our existing system since

Manager Kalutara area concentrate on
distribution system.




Water Level Management of
Reservoirs 1s necessary or not

* Automated water level management system is preferred.

+ The SMS messages to be sent to mobiles if risky water levels
are reached.

» Digital water levels with exact filled volumes (m3) are
preferred.

» If current inflow and outflow of each reservoir is displayed it is
preferred.

* In case of low water level at present, manual valve operations
are done to recover the situation to a certain extent.

« As built drawings are not available since the scheme are old.
Assets are taken to ledgers with the available data with
maximum accuracy .

Attention of Sudden blackout

* During the power failures the generator
arrangements are proposed.

 In almost all required vulnerable places
lightning arresters are installed.




Water Quality — Check and control

WSS Treated water reservoir Sample Sample check by | Control of RCI
frequency

Wadduwa 1.Waskaduwa Tower 1 week Manual
2 .Waskaduwa GR
3.Wadduwa Tower

Kalutara 1. Alwis Place GR 4 day Manual

Payagala 1.Payagala Tower 1 week Manual RCI check by
2.Maggona GR OIC/Care taker
3.Maggona Tower in everé’ plaﬁe

Beruwela 1. Beruwela GR 1 week Manual ane ay. .

verify by Chemist

2. .PC Tank in Sampling
3. Beruwela Tower programme

Aluthgama 1. Meenachchikanda GR 1 week Manual
2. Meenachchikanda Tower

Bombuwela GR 1 month Manual

Pilaminawatte Tower 1 month Manual

Mathugama Treated Water GR sump 1 month Manual

What we want to see in Japan 1f we
visit

Existing water level monitoring systems in

reservoirs and Treatment plants in Japan

design such a monitoring system.

Technical field data and conditions used to

Various types of outputs that could be

obtained from such a monitoring system.

monitoring system.

the country.

Challenges faced in operating such a

Applicability of such systems in Sri Lanka and




THANK YOU!




4 RSC(W-S)
Collaboration Program with Private Sector for
Disseminating Japanese Technologies
for

Wide Area Water Supply Network
Monitoring System
in

Sri Lanka
Forth Workshop

Water Supply Network Monitoring System

» BENIFITS

2 Monitoring of water levels and water flow of
all three Manager’s area

aMonitoring of water quality of end
distribution areas in Dehiwala and Kalutara

aData accumulation

aTrend graph

aDetails of Reservoir

aDetails of distribution network
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Status of the Pilot System

Location Symbol Description Signal
source

Residual Measurement value of residual  Water quality 1 Installed
Chlorine chlorine analyzer
Dehiwala Tu Turbidity Measurement value of turbidity =~ Water quality 1 Installed
analyzer
pH pH Measurement value of pH Water quality 1 Installed
analyzer
Cl Residual Measurement value of residual ~ Water quality 1 installed
Chlorine chlorine analyzer
Moratuwa Tu Turbidity Measurement value of turbidity ~ Water quality 1 installed
analyzer
pH pH Measurement value of pH Water quality 1 installed
analyzer
Cl Residual Measurement value of residual ~ Water quality 1 installed
Chlorine chlorine analyzer
Tu Turbidity Measurement value of turbidity =~ Water quality 1 installed
Beruwala analyzer
(Tower, PC Tank, pH pH Measurement value of pH Water quality 1 installed
Sump) analyzer
L2 Water Measurement value of water Level meter 3 installed
level level (Pressure type)
Pump Pump Status (Run/Stop) Pump 4 installed

Status of the Pilot System Conti...

Location Symbol ltem Description Signal
source
facilities

Water level Measurement value of Level meter 1 installed
Kalutara water level (Pressure type)
Reservoir

Pump Status Pump Status (Run/Stop) Pump 3 installed
Maggona F Water flow Measurement value of Flow meter 1 installed

water flow

Dharga town L2 Water level Measurement value of Level meter 1 installed
Reservoir water level (Pressure type)
Payagala L2 Water level Measurement value of Level meter 1 installed
Tower water level (Pressure type)
Wadduwa L2 Water level Measurement value of Level meter 1 installed
Tower water level (Pressure type)
RSC (W-S) Data Server Monitoring of water supply  Servers 1 Installed
Office & Web Server network
RSC (W-S) Data Server Monitoring of existing Server 1 Existing server
Office (ABB) system of Panadura/Horana has relocated and

commissioned.
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Total Nos. of Connections

110,866

Total Pipe Length /(km)
(Distribution System)

Average Monthly Consumption Target (/000 m?3)

NRW (%)

26.62

Staff

231




Kohuwala
Distribution

e \Wellawatta

5,000 m3/day Ratmalana 25,000m3/day
Koralawella Distribution
Distribution Kadolana tower
Capacity Capacity 1,500m3 ~ >000m3/day
‘[ 8,200 m3 Moratuwa
- e B Distribution
33,000 m3/day 28,000 m3/day

Distribution System

Pipe Material Length / (km)
PVC 255.09

DI 5.03

cl 108.08

AC 7.19

Total 370.39

Number of Connections

Domestic Non Domestic Priority
56,682 5,721 184




Distribution System

Pipe Material
PVC

DI

Cl

AC

Gl

Total

Number of Connections

Length / (km)
177.14
12.69
55.33
7.71
0.20
250.07

Domestic
44,955

Non Domestic
3,508

Priority
166
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Dehiwala Region

2019-Dec-16

13:38:47
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v' Allowable ranges for Ph, Turbidity, RCL to be displayed in the system -
completed

v’ Pipe details such as Pipe dia., pipe material, has to be displayed while moving
the mouse towards the pipe line in the system-Details to be given

v" While the pumps are operating the colour code has to be in Red colour like in
the SCADA display panel board.-completed




v' For the Kalubowila tower by pass pipe has to be indicated - completed

v’ Daily distribution flow from Tower outlet (Dehiwala) quantity has to be
included in the system (Future Development)

v A system to ckeck the water quality at the ends of distribution system. (until
that, at least from the existing 20 pressure points) — Future development

v" To read RCI. Ph & Turbiditv from the same displav board- completed




1 NWSDB

FOREIGN TRAINING REPORT OF WORKSHOP FOR UNDERSTAND WIDE AREA
MONITORING AND CONTROL SYSTEM TO UTILIZE FOR PLANNING AND
MANAGEMENT OF WATER WORKS

Part |

1. Name of the participants:

Name of the Officer Designation
01 | Eng. Johnsge Chandradasa Act. Deputy General Manager (IT)
02 | Eng. R P P R Rajapaksha Chief Engineer (Electronic)
03 | Eng. J Kalaiselvan Senior Engineer (Electrical)

2. Purpose of the foreign visit:  Workshop for understand Wide Area Monitoring and
Control system to utilize for Planning and Management of water works

3. Period: 16™ of May 2019 to 22" of May 2019

4. Sponsored By: Mitsubishi Electric Corporation Japan and Japan International
Cooperation Agency (JICA)

5. Name and Address of the Institutions visited: Kobe City Waterworks bureau
6-5-1 Kano-cho,
Chuo-ku
Kobe
Japan
6. Date of Departure: 15" May 2019
7. Date of Arrival: 23" May 2019

8. Date of Reporting for duty: 24™ May 2019
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Part 11

10.1 INTRODUCTION

The Mitsubishi Electric is going to introduce their technologies with JICA collaboration
program is to disseminate Japanese technologies, knowledge and systems to support
social and economic development in developing countries through workshops and
seminars.

The application/enhancement of wide area network monitoring system to address the
water quality and quantity issues and thereby maintain a stable and secure water supply

system in considered in this collaboration program through workshop in Japan.

10.2 TRAINING OBJECTIVES

This program aims to help National Water Supply and Drainage Board (NWSDB) staffs
to improve the knowledge and understand the effectiveness of wide area monitoring
system for the operation and management of water supply network, by enhancing the
technologies of the monitoring system for wide area water supply network and by

conducting the site tour of actual system utilized.

10.2.1 Stable water supply for 24 hours to whole supply area
It is possible to monitor the fluctuation of water quantity and water level of reservoirs
/ water towers and it is also possible to utilize the data collected for the efficient
operation of the facility and the improvement plan of those. These lead the stable
water supply.
Also, the collected data of water quantity can be used for the consideration of the

measures against Non-Revenue Water (NRW).

10.2.2 Security of water quality at the end point of water supply network
By monitoring the water quality at the end point of water supply area continuously, it
is possible to address the excess or lack of residual chlorine promptly so that the

secure water quality can be achieved in the whole supply area.
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10.3 CONTENT OF TRAINING

Date Contents Location Presented by
Program Orientation Mitsubishi Electric
16 May 2019 | Overview of Kobe City Waterworks Kobe City | and Kobe City
(Thu) Site tour (1) : Kobe City Hall Rooftop Hall Waterworks
Bureau
Greeting and Introduction
Overview of Kobe Works, Mitsubishi Electric
Presentation about Mitsubishi  Electric’s
technologies & systems Mitsubishi
Water Treatment process control Electric,
17 May 2019 _ o )
) Water Distribution control system Kobe Mitsubishi Electric
(Fri) _
Instrumentation Works
Advanced water treatment system (Ozone
treatment)
Water operation support system
Factory tour: Kobe Works, Mitsubishi Electric
_ ) Kobe Water
18 May 2019 | Tour for Learning the science related to water _ o )
o ) ) Science Mitsubishi Electric
(Sat) and Distribution system in Kobe City
Museum
19 May 2019 | Workshop progress and mid-term report JICA o )
_ _ Mitsubishi Electric
(Sun) preparation Kansai
Water supply management in Kobe
Overview of water supply management
Application examples using wide area )
o Kobe City _
20 May 2019 | monitoring & control system Kobe City
i i Waterworks
(Mon) Overview of water quality management B waterworks Bureau
ureau

Site tour 2: Water Distribution Control Center/

water supply facilities

Summarization
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Site tour 3: Water Purification & Supply

management Center

_ i i Hanshin Hanshin Water
Overview of waterworks in Hanshin water )
21 May 2019 ) Water Supply Authority
Supply Authority o
(Tue) : Supply and Mitsubishi
Overview of management center ] ]
i _ Authority Electric
Use of wide area monitoring and control
system
Wrap-up meeting Mitsubishi
22 May 2019 | Results of workshop Electric o )
Mitsubishi Electric
(Wed) _ o Kobe
Requirements for workshop in Sri Lanka
Works

10.4 DETAILED DESCRIPTION OF TRAINING ACTIVITIES

e Water Treatment process control

Review of water treatment and filter operation, starting with hydraulic fundamentals and

advancing to the rules of the safe drinking water. The challenges faced in treating

drinking water are to simultaneously meet compliance requirements while maintaining

operational and maintenance conditions throughout the treatment process. Individuals

involved with water treatment process control are required not only to manage quality

changes in the plant but communicate those changes with other parties involved, such as

plant management and staff. The objectives of this training program is to provide a better

understanding of the safe drinking water regulations, terminology associated with the

regulations, water quality parameters, how quality impacts the rules and processes and

the individual feed point criteria.
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General Water Purification Process in Japan

Power receiving / | Water intake | Receiving  well | Dosing Filtering basin | Distributing
transforming equipment and sedimentation | equipment equipment pumps
equipment basin equipment
Power factor control, | Receiving  well | Agitator control, Coagulant Filtration rate | Distribution
Demand control, water level | Sludge Control, dosing control | control, reservoir  level
Power interruption/ | control, Drainage Alkaline liquid | Washing control,
resloration control Water intake rate | returning, pump | dosing control, | sequence Discharge
control, control Chlorination control, pressure,

» Intake pump control, Basin  count | Discharge

g count control Ozonation control, pressure control,

% dosing control | Clear  water | Distribution

"E reservoir level | pump control

8 control

e Water Distribution Control System

In Japan, water distribution control is very efficiency in every process involved in supply

water to consumers. A water distribution center manages the distributing reservoir and

the equipment provided between a purification plant and consumers. The center must

operate these facilities so as to achieve efficient water supply while satisfying the

restrictions.

BL_mmw System (SCADA)

the and c Analyzes the pipe network according to data
~ valve opening values (target values) fromthe | . obtained from real-time measurements and
1 Water Distribution Control System and sends | - Caiculited vaive the ad ge pump
control commands to the relevant devices. Openings pressure and valve opening values.
B
T )
Central Supervisory ai
Room

Control
commandl

E[ Water Distribution Control System

l Collecting measured

values

Discharge Pressure

Distribution
»,-’ = pump
2| T control
e, l
- 4",_\@%0 o’}
Water Purification Plant A
{pumped water supply)

b D‘su.bm
/// Pump
Y 4 A
["Collects data trom meters
and communication
equipment provided in the
water supply area,

Controls water distribution
pumps and valves by
control commands sent
from the supervisory
control system,
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Valve Opening Value

Water Demand

Valve control

Comrol Valve
Flow Meter

Water Purification Plant B
(gravitational water supply)




e Instrumentation Devices

We have involved following training activities for instrumentation devices.

Instrumentation Devices

Measurement Principle

Turbidity analyzer

Measuring for scattering light in radiating at the

water surface, relationship between T and [is T a L.

Chlorine analyzer

Voltage is applied between Counter and Working
Electrodes. As a result, carrying current (1)
proportion to concentration free available chlorine
(C) flows. Ca 1

pH meter

Voltage difference between two electrodes is
measured. pH is calculated by the equation blow,
based on the voltage difference

PH(X) = pH(S) + ——

2.3026RT/F AE o pH(X)

Water Level

meter

Submersion

Type

Water pressure is measured by submersion sensor.
Water level is calculated by the equation below,

based on the water pressure

H:% , paH

Capacitance

Liquid capacitance is measured by electrode
sensors. Water level is calculated by the equation
below, based on the measured capacitance

Type
_ 2mel +2ne(s—1)
" logb/d  logd/d
Pressure difference between water level and base
Difference | 1evel is measured. Water level is calculated by the

pressure Type

pressure difference.
_ P1-P2(AP)
p

H

Pressure Transmitter

Piezo resistance effect AP o AR
OhmslawV =1xR
AP a Al
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Relationship flow (Q) and electromotive force(E)
Electromagnetic | Q =AXV
d E
Type =mX (5)2 X IxB
Flow Meter
EaQ
Relationship Q and f
Ultrasonic Type
7P Q=SxV=Sx g:ojg therefore Af o Q

e Ozone Treatment process control
Mitsubishi has an Ozone application for drinking water, because of its excellent
disinfection and oxidation qualities, ozone is widely used for drinking water treatment.
Ozone can be added at several points throughout the treatment system, such as during
pro-oxidation, intermediate oxidation of final disinfection. Usually, it is recommended to
use ozone for pre-oxidation, before a sand filter or an active carbon filter. After
ozonization these filters can remove the remaining organic matter, important for final

disinfection.

e Large capacity Transmission main
After earthquake in 1995, the Kobe City has established “Kobe City Basic Plan for
Earthquake-resistant Water Supply Facilities” to provide disaster-resistant waterworks.
One of the major measures in this Plan is “Construction of Large Capacity Transmission
Main” that has been completed in March 2016. The new large-capacity water
transmission tunnel route had been reviewed from the original plan and is laid
underground across urban areas, equipped with superior aseismic performance and
reservoir function. The tunnel works to support life of the citizens and urban activities as
water supply infrastructure in normal times, and as emergency water supply facility to
supply water to drink and for fire-fighting in times of disasters including earthquakes.
With completion of large-capacity transmission main, the number of facilities has been
increased to 62%. If the water network is damaged, water will be distributed at these

water supply facilities until restoration.
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10.5 KEY LESSONS LEARNED FROM THE TRAINING

1. Water supply coverage in Japan reached 97.7% of the population and they have an excess
water treatment plant capacities and water storage tank capacities. With this scenario to use the
wide area monitoring and controlling system effectively. With the present water treatment plant
capacities and water storage tank capacities in Sri Lanka, we can use wide area network system

for monitoring only.

2. Water quality monitoring is defined as the sampling and analysis of water constituents and
conditions. These may keep the measurement accuracies in on-line water quality monitoring

systems; it is required to get the service from manufacturer or Local agent.

3. Our water treatment plants use a combination of coagulation, sedimentation, filtration and
disinfection to provide clean, safe drinking water to the public. A combination of coagulation,
sedimentation and filtration is conventional water treatment technology. To improve the quality
of treated water, use of advance technologies other than conventional water treatment

technology.

We have learned the Ozone water treatment technology is form oxygen (O2) with the molecular
formula (O3). It forms when oxygen in the air exposed to the discharge of a powerful electric
current through air. In nature, it forms in the upper atmosphere when lightning passes through
the air. Although ozone is significantly more effective than chlorine at inactivating and/or killing
viruses, bacteria and cysts and has been widely used in Japan for many years to treat drinking

water.

Additionally, we have learned the activated carbon is a powerful adsorbent used prolifically
throughout water purification efforts to remove contaminants and undesirable components.
While activated carbon can be used in a wide range of water treatment application in Japan, it is

a critical tool used throughout water treatment facilities to treat drinking water.

4. Treatment plants are designed and operated to treat contaminants know to occur in source
water, comply with drinking water standards, and meet customer expectations. Unanticipated
changes in quality or the presence of unusual contaminants in source water can adversely impact

the ability of a utility to meet these objectives. On-line monitoring system can improve a utility’s
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ability to detect variations in source water quality. On-line water source quality monitoring to

adjust the water treatment process accordingly.
10.6 DETAILS OF PARTICIPATION IN ANY OTHER ACTIVITIES

e Participated tour for learning the science related to water in Kobe City Waterworks
Bureau

e Participated tour of Japanese historical places in Kobe City (Kinkaku-ji tample and
Shimogamo Jinja Shrine)

e Participated workshop progress and mid-term report preparation

“Workshop for understand Wide Area Monitoring and Control system to utilize for

Planning and Management of water works” participants

Eng. Johnsge Chandradasa Act. Deputy General Manager (IT)  .........ooeiiiin.l.
Eng. R P P R Rajapaksha Chief Engineer (Electronic) ...
Eng. J Kalaiselvan Senior Engineer (Electrical) ...l
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Part 111 Annex

1. Overview of Kobe Waterworks
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2. Participated workshop for Water Treatment process control, Water Distribution

Control System, Mitsubishi Ozone System and Water Operation Support in

Mitsubishi Electric Corporation Kobe Works.




3. Participated workshop for Wide Area water Network monitoring & Controlling

System in Kobe City.

4. Participated workshop for Automatic water quality monitoring System data in Kobe
City.
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5. Participated Site tour for Water Distribution Control Center / Water Supply Facilities
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7. Participated Site Tour for Hanshin Water Treatment Plant

It was established in 1936 to supply drinking water from Lake Biwa and Yodo River as water
sources to cities in the Hanshin area with few water sources of its own. Currently, it consists of
five cities of Kobe, Ashiya, Nishinomiya, Amagasaki and Takarazuka, Water production around
900,000 m* per day.
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2 NWSDB

REPORT ON FOREIGN TRAINING
FOR UNDERSTANDING WIDE AREA

MONITORING AND CONTROLING SYSTEM TO
UTILIZE FOR PLANNING AND MANAGEMENT
OF WATER WORKS

COLLABORATION PROGRAM WITH THE PRIVATE SECTOR
FOR DISSEMINATING JAPANESE TECHNOLOGIES FOR
WIDE AREA WATER NETWORK MONITORING SYSTEM IN SRI LANKA

JAPAN INTERNATIONAL COOPERATION AGENCY
NATIONAL WATER SUPPLY AND DRAINAGE BOARD

MITSUBISHI ELECTRIC CORPORATION

September 2019
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This report is prepared in partial fulfillment of the requirements for the training workshop
conducted in Kobe City Japan, for understanding wide area monitoring and controling system

to utilize for planning and management of water works.

We have been working for the National Water Supply and Drainage Board, a fully Government
controlled organization, which serves almost the entire drinking water requirements of the
nation. Being officers in-charge of ICT & M&E facility development in NWSDB, we were
entrusted to train, plan and implement a Wide Area Water Network Monitoring System for
NWSDB. The untiring assistance and guidance received from DGM (Western-South), AGM
(Japanese Project), AGM (MDTD), Senior Engineers and officers of the NWSDB of various

disciplines vastly helped us to accomplish this assignment expeditiously and effectively.

Further, I would like to thank for warm welcome, great hospitality and kind assistance offered
throughout the training program in Japan by team of Mitsubishi Electric Corporation lead by Mr.
Watanabe. It was a great pleasure to have had the opportunity of such a cordial welcome and

meeting such noble personalities.

We enjoyed a lot while enhancing our knowledge during the program and also had the great
opportunity to understand the Japanese Technology in Water Supply Industry. Understanding
more efficient and effective water work operation in learning planning, operation and their
strategic approaches of Kobe City Waterworks Bureau are very important sequels of this
program too. The guidance offered based on their unparalleled engineering experience and
knowledge by Mr. Matsushita of Kobe City Waterworks Bureau and his team providing us an

unforgettable experience, was a massive strength in making my effort a great success.

We hope to apply this knowledge we gained in wide area water network monitoring and

controlling system for planning and management of waterworks in Sri Lanka.
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Basic Data Sheet

NAME OF THE PARTICIPANTS

Mr. H. Samantha

Snr. Engineer IT, IT Section, Regional

Support Center (WS ), NWSDB.

Mr. K. G. Lal Pradeep Kumara

Engineer M&E , Manager Office,
Dehiwala, NWSDB.

Mr. G. G. T. Ruwan Ekanayake

Electrical Engineer, M&E Section, RSC
(WN), NWSDB.

Mr. B. D. Suranga Gayan Weerasooriya

Electronic Engineer, P&D Section,

Head Office, NWSDB.

Mr. R. A. K. P. Ranasinghe

Electronic Engineer, RSC (Production )

NWSDB.

PURPOSE OF THE FOREIGN VISIT

Workshop for understand Wide Area
Monitoring and Controling system to
utilize for Planning and Management
of water works

PERIOD:

19th June 2019 to 27th June 2019

SPONSORD BY

Mitsubishi Electric Corporation Japan
and Japan International Cooperation
Agency (JICA)

NAME AND ADDRESS OF THE INSTITUTIONS

(1) Kobe City Water Works Bureau,
Kobe City, Japan.

VISITED ( 2 ) Mitsubishi Electric Corporation,
Japan.

DATE OF DEPARTURE 18th June 2019

DATE OF ARRIVAL 27th June 2019

DATE OF REPORTING FOR DUTY 28th June 2019
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Executive Summary

As we all know our two countries Japan and Sri Lanka have and maintain a very strong and close
relationship between us. The Japan International Cooperation Agency (JICA) exchanged views
and had a series of discussions with National Water Supply and Drainage Board (NWSDB) for
the purpose of working out the details of activities and measures to be taken by JICA and
NWSDB concerning the Collaboration Program with the Private Sector for Disseminating

Japanese Technologies.

From the very beginning NWSDB identified the requirements and proposed to JICA Team and
the Technical Team from Mitsubishi Electric Corporation on the requirement of implementing
Web-enabled Wide Area Water Network Monitoring System for the Western-South Region of
NWSDB as a pilot project. Officers of the Western-South region had several successful
discussions with them under the guidance of Deputy General Manager (WS) and formulated a
system and an implementation plan as per the requirement of the region. Further they
conducted several meetings chaired by AGM (Japanese Project) along with the JICA Team and
the Technical Team from Mitsubishi Electric Corporation and assisted them in formulating
Agreement Documents according to the regional requirements. During these meetings all
parties engaged in meaningful discussions & further analysis regarding ‘Wide Area Water

Network Monitoring System’ as well as relevant IT Systems’ facilities on implementations.

Proposed Web-enabled Wide Area Water Network Monitoring System for RSC (Western-South)
region consist of Data Servers, Web Servers, Firewalls and also will utilize Ethernet & GSM
Systems for data transmission and these items are to be implemented in the IT Section of RSC
(WS). Application /enhancement of wide area network monitoring system to address the water
quality and quantity issues and thereby maintain a stable and secure water supply system will

be considered in this collaboration program through a pilot project implementation.

This program also aims to help National Water Supply and Drainage Board (NWSDB) staffs to
improve the knowledge and understand the effectiveness of wide area monitoring system for
the operation and management of water supply network, by enhancing the technologies of the
monitoring system for wide area water supply network and by conducting the site tour of actual

system being utilized in Kobe City, Japan.
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Introduction to National Water Supply& Drainage Board

The National Water Supply & Drainage Board had its beginning as a sub department under the
Public Works Department with responsibility for the water supply and drainage systems of Sri
Lanka. From 1965, it functioned as a division under various ministries until January 1975 when

it was converted to a Statutory Board by an Act of Parliament.

The National Water Supply & Drainage Board functions under the Ministry of Water Supply &
Drainage. This Ministry was established in 2007 separately for the subject area of water supply
and drainage. Also, the National Water Supply & Drainage Board is the only organization coming
under the purview of this Ministry. Around 80% of the population has access to safe drinking
water of which pipe bone water supply coverage in Sri Lanka is 49.2% as per the data available
in year 2017. The National Policy of the country aims to increase the coverage of piped water

supply to 60% by 2020 and to provide safe drinking water to all the population.

The National Water Supply and Drainage Board'’s present operation can be categorized into two

significant areas, namely; Operation& Maintenance and Development (Project Planning).

Development (Project Planning) - In the Development phase, executed in the present operation,
three major functional segments can be identified.

(1) Planning & Coordination - Identify the requirement ( Need analysis )

(11) Planning & Designing - Designing project.

(111 ) Project Construction - Construction and Implementation

The National Water Supply and Drainage Board has a critical need for automating certain
functions with the objectives of improved cost effectiveness and operational efficiency and also
to align itself with long-term implementation strategies as determined in the government

infrastructure development plan.

Hence to meet the above target water supply facilities shall be expanded by implementing new
projects as well as effective utilization of existing water supply facilities by using new
technologies. In the above circumstances enhancement of wide area network monitoring system
to address the water quality and quantity issues and thereby maintain a stable and secure water
supply system is considered in this collaboration program through a pilot project

implementation.
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Introduction to Kobe City Waterworks Bureau

Water services in Kobe, at that time Japan’s 7th modern water supply service, started supplying
water in 1900. Lacking big rivers and lakes as water sources, Kobe City has sourced its water by
constructing dams to form reservoirs in Nunobiki, Karasuhara, and Sengari. However, because
water sources became insufficient with the expansion of the city area and the increase of
population, Kobe City has been purchasing water from the Hanshin Water Authority who has

sourced their water from Lake Biwa and the Yodo River system since 1942.

Currently, almost three-quarters of the water volume needed by Kobe City is purchased from
the Hanshin Water Authority. In addition to this, Kobe City is purchasing water from the Hyogo

Prefecture Water Supply Project to ensure a stable water supply capacity.

The topographic features of Kobe City include a remarkable number of hills in the city district
on the south side of Mt. Rokko, and on the other hand, there are the vast Seishin/Hokushin
areas to the north. Compared to Osaka City, which is not so hilly, more facilities such as pumping
stations and distribution reservoirs are necessary; the number of distribution reservoirs in
Kobe is almost 15 times the number in Osaka. In addition, in preparation for a disaster or
drought, water is delivered from the city district to the Hokushin area over a height difference of

more than 300 m.

Using a Telemeter/ Telecontrol system to comprehensively control the volume of water in the
distribution reservoirs in the city area for 24 hours, they are working towards unmanned

operation of facilities to maintain the cost of managing the facilities at current levels.
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Introduction to Mitsubishi Electric Japan

Mitsubishi Electric Corporation is a Japanese multinational electronics and electrical
equipment manufacturing company headquartered in Tokyo, Japan. It is one of the core
companies of Mitsubishi.

Mitsubishi Electric manufactures electric and architectural equipment, and is a major
worldwide producer of photovoltaic panels. The corporation was established on 15 January

1921.

With nearly 100 years of experience in providing reliable, high-quality products, Mitsubishi
Electric Corporation (TOKYO: 6503) is a recognized one of the world leaders in the
manufacture, marketing and sales of electrical and electronic equipment used in information
processing and communications, space development and satellite communications, consumer
electronics, industrial technology, energy, transportation and building equipment. Embracing
the spirit of its corporate statement, Changes for the Better, and its environmental statement,
Eco Changes, Mitsubishi Electric endeavors to be a global, leading green company, enriching
society with technology. The company recorded a revenue of 4,519.9 billion yen (US$ 40.7
billion*)in the fiscal year ended March 31, 2019.

Mitsubishi Electric has delivered more than 100 systems to five countries and one region since
launching its global water-treatment business in 2003. Based on local assessments conducted in
Sri Lanka in 2015, Mitsubishi Electric determined that water-quality and water-quantity data
was not being utilized effectively. The company proposed to JICA to introduce a wide-area water

network monitoring system and conduct related workshops through a collaborative project.

Mitsubishi Electric will continue contributing to water-supply stability and quality in developing
countries through its wide-area water network monitoring system. Also, by providing solutions
for saving energy and conserving water resources worldwide, Mitsubishi Electric expects to

contribute to the achievement of the UN’s SDGs.
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TRAINING PROGRAM
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1.1 Object of the Training Program

Title of the Project

“ Collaboration Program with Private Sector for Disseminating Japanese Technologies for

Wide Area Water Supply Network Monitoring System in Sri Lanka ”

Purpose

This program aims to help National Water Supply and Drainage Board (NWSDB) staffs to
improve the knowledge and understand the effectiveness and usefulness of Wide Area
Water Network Monitoring System for the operation and management of water supply
network by enhancing the technologies of the monitoring system for wide area water supply

network and by conducting the site tour of actual system being utilized.

1.2 Outline of the Training Program

- Seminar on water supply management
- Introduction of systems & technologies
- Factory tour

- Site tour

Guided by above needs, the other steps in the Training was implemented to satisfy the need

of the project scope.

1.3 Training Program Goals and Scope

The key objectives of this Training Program in Japan is to understand wide area monitoring
and controling system to utilize for planning and management of waterworks. This
collaboration program with the private sector for disseminating Japanese technologies for
Wide Area water network monitoring system in Sri Lanka consists of observing the Water
Supply and Sanitation improvement Project of City of Kobe. Understanding the importance

of monitoring water level and water quantity of all distributing area, learning proper water
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quality control operation by monitoring distribution periphery area water quality, and

understanding more efficient and effective operation by learning waterworks operation

technology are expected outcomes of this program in Japan.

o Share the knowledge and experience of Wide Area Water Supply Network Monitoring
System in Japan.

e Introducing Wide Area Water Supply Network Monitoring System used in Japan, etc. to
NWSDB.

e Discussing planning and activities necessary for implementation of such project.

e Demonstrating the Wide Area Water Supply Network Monitoring System in NWSDB
with Financial Plan, Risk Management to improve customer satisfaction through
uninterrupted service.

e Understanding the importance of introducing of Wide Area Water Supply Network
Monitoring System in NWSDB

e Applying Wide Area Water Supply Network Monitoring System for daily maintenance
work.

e Apply Wide Area Water Supply Network Monitoring System for sustainable water

supply service as a long term plan.

1.4 Training Program Schedule

JAICA Knowledge Co-Creation Program Schedule

COLLABORATION PROGRAM WITH THE PRIVATE SECTOR FOR DISSEMINATING JAPANESE

Survey Title: TECHNOLOGIES FOR WIDE AREA WATER NETWORK MONITORING SYSTEM IN SRI LANKA
Program Period: 2019/6/19~2019/6/27

# of persons: 5

Purpose of . L - .

Program : To understand wide area monitoring and control system to utilize for planning and management of waterworks

Expected Results | (1) Understanding the importance of monitoring water level and water quantity of all distributing area
of Program : (2) Learning proper water quality control operation by monitoring distribution periphery area water quality
(3) Understanding more efficient and effective operation by learning waterworks operation technology
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Lecturer/Program Coordinator Lanqua
Date Time Itinerary S Place Hotel
Name Organization/Title | Contact g
6/19 19:15 | Travel (Colombo to Narita)
10:25 | Travel (Narita to Kobe)
- —— - - - JICA
6/20 16:00 | Overview of the Workshop Mitsubishi Electric English | Kobe City Kansai
18:00 | Kobe City Hall Site tour Kobe City English | Kobe City
Presentation about Mitsubishi Mitsubishi Electric JICA
6/21 9:30 Electric's technologies & Mitsubishi Electric English .
Kansai
systems Kobe Works
6/22 10:00 Kobe Water Science Museum Mitsubishi Electric English | Kobe City JICA.
Tour Kansai
Confirmation meeting for the JICA
6/23 10:00 | workshop progress and report Mitsubishi Electric English | Kobe City Kansai
preparation
. Presentation about Kobe- City Kobe City _ Kobe City JICA
6/24 9:30 Water Supply and Okuhirano Waterworks Bureau English Kansai
WTP Site Tour Okuhirano WTP
. Hanshin Water . Hanshin Water JICA
: | WTP Site T . English . .
9:30 nagawa Site Tour Supply Authority ngts Supply Authority Kansai
6/25
13:30 Kpto Water Supply Center Hanshin Watgr English Hanshin Water_
Site Tour Supply Authority Supply Authority
Mitsubishi Electric
6/26 9:30 Wrap-up meting Mitsubishi Electric English
Kobe Works
7:00 Travel (Kobe to Narita)
6/27
11:20 | Travel (Narita to Colombo)

1.5 Trainee Team ldentification

Following officers were selected for the training in Japan by Manpower Development and

Training Division of NWSDB.

e Mr
e Mr
e Mr
e Mr

® Mr

. H. Samantha - Snr. Engineer IT ( RSC WS)

. K. G. Lal Pradeep Kumara - Engineer M& E ( Manager Office, Dehiwala )
. G. G. T. Ruwan Ekanayake - Electrical Engineer ( RSC WN )

. B. D. Suranga Gayan Weerasooriya - Electronic Engineer ( Head Office )

.R. A. K. P. Ranasinghe - Electronic Engineer ( RSC Production )
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CONTENT OF THE TRAINING PROGRAM
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Detailed Description of Training Activities

2.1 Kobe Water System

Kobe water system consists of 3 reservoirs, 6 purification plants 127 distribution reservoirs, 51
pumping stations, 257 distribution reservoirs at 126 places and water distribution pipes. The
above resources maintained by Kobe City Waterworks Bureau which serve drinking water
needs of 1.5 million people in Kobe city area of 557 km3. Daily average water supply demand of
Kobe city is 866,000 m3. The six water purification plants owned by Kobe City Waterworks
Bureau fulfil 200,000 m3 of their daily demand and the balance of 638,000 m3 is purchased from
Hansin Water Authority. Kobe city is in mountain area and water supplies to the consumer

using gravity flow from distribution reservoirs.

Overview of Kobe Water Management

Kobe city water system elevation view
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As an initial phase of the Training program, difficulties faced by Kobe Water System were

studied.

2.2 Difficulties Faced by Kobe Water System

e Population has decreased in Japan last decades and people are using modern water
saving appliances. In addition to that people’s life style has changed to suit busy/modern
society. As a result water demand is decreased. This impact on the revenue of KOBE City

Water works.

e Many Slope areas need many facilities and mountain area with wide range of elevations.

e Many staff required

e Simultaneous Operations

e Many independent facilities required (Complex water transmission and distribution
system with many facilities )

e Emergency response is difficult

o Very frequently subjected to earthquakes

Against the difficulties of operating the water supply service, including securing water sources
and the larger numbers of facilities needed to cope with the topographic features, the
Waterworks Bureau of Kobe City has implemented measures to manage its facilities more

efficiently to maintain water charges imposed on customers at current levels.
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2.3 Wide Area Water Network Monitoring & Controlling System

To overcome with above problems, wide area monitoring and controlling system has
implemented for Kobe city which have following facilities.

Concentrated monitoring

Water supply controlling

Water quality monitoring

Past data utilization (Production reports, trends, water leak reports)
Future prediction

Failure information.

N o ok W

Leakage monitoring

Water Distribution Control System
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System configuration and functions
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Two major functions of the distribution control system are;
(1) Monitoring & Controlling and
( 2) Operation Support.

Monitoring & Controlling means acquire data from various equipment (flow, pressure, water
level, quality etc.) and transmit to control center and monitor and control from water
distribution control center. These functions are the basic of Supervisory Control and Data
Acquisition (SCADA) system.

Operational support means data analyzing relating to water operation, operation guidance
and automatic control which go beyond the conventional SCADA system.

Telemeter Units

Facilities are connected to SCADA system via telemeter units that are located near facilities. It
sends data of each facility ex flow, pressure, water level, quality, operation status etc to the
SCADA system and SCADA system sends control commands to the devices (ex motorized valves,
pumps etc) via telemeter system.

Telemeter communication
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Telemeter Functions
o Digital Input/ Output (Input: 12V DC, 24V DC Output: 110V AC, 110V DC, 24V DC).
o Analogue Input/ Output (Input: -5~5V DC, 4~20mA DC Output: 4"20mA DC)
o Web Server (Graph, History)/E-mail Notification/ SMS Notifications
o Call between local station and master station
o Environmental Resistance (Temperature: -10~55 C, Humidity: 30~90%)

o Support to various communication lines (IP line, Analogue line, and Mobile line)

Telemeter system network

Communication and Network
Main features of the network system used for the water distribution monitoring and controlling
system.
o Line duplication using multiple line types
ex. Use wired line as a regular line and satellite line as a backup line
o Line duplication using multiple vendors

ex. Use Company A line as a regular line and Company B line as a backup line

-19-|Page



Supervisory Control and Data Acquisition (SCADA)

Supervisory Control and Data Acquisition (SCADA) system displays the latest states and values
of facilities of the water distribution system to the operator and it facilitate operator to control

facilities from the display and other input devices.

Functions
o Display Water Network Map
o Create time-series graph
o Display History
o Make Report

Water Network Map

Water network map displays the latest states and value of plants and pipes and control

equipment.
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Concentrated Monitoring

Currents status of each facility can be monitored all time. Following figures are described the
mechanism of process controlling and monitoring of the distribution system.

System diagram of Kobe City Waterwork

System diagram of Kobe City Waterwork
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Status monitoring of pumping stations and distribution reservoirs

Time-Series Graph

Stored data of facilities can be displayed graphically as graphs.
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Operation Support
Operation support analyses various data relating to water operation and support the operator
to provide stable water supply. Those functions are ;

o Demand forecasting

o Operation guidance

o Water leakage detection

o Real-time Water Flow Simulation

o Automatic Control (Schedulable, Programmable)

2.4 Future Demand Prediction
Future prediction facility in Kobe water system predicts future demand by considering actual

distribution volume, day of the week (week day/holyday), weather, temperature, special day.
Future prediction is calculated by the weighted average of five estimated distribution volumes.
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Using future prediction outflow and water level of distribution reservoirs can be predicted and based
on that inflow rate pumping rate to the distribution reservoir can be decided.

Forecast future demand by past data

Comparison of predicted and actual data
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2.5 Instrumentation

Following instruments were studied during the training session.

Water Level Meters

The family of level Sensor measurement systems is classified into different categories such as ;
1. Submersion Type

The simplicity of using a hydrostatic level sensor makes it the instrument of choice wherever
level needs to be measured, no matter if in a vented tank, vessel, lake, river or reservoir. In most
cases it is suspended by the cable to the desired level of measurement or just submerged and
allowed to sink to the bottom of the resource. It does not matter what the structure of the tank,
basin or natural geometry is or if it has any obstructions, ledges or complex shape, a hydrostatic
level sensor will always measure the pressure of the liquid unaffected by such disturbances.

As the hydrostatic level sensor commonly is a gauge pressure sensor it automatically
compensates for the atmospheric pressure changes, so the pressure measured represents only
the pressure of the liquid caused by the liquid's specific gravity and the vertical distance to the
surface. Therefore, the hydrostatic level sensor accurately measures the level of the liquid by
calculating the distance from the measuring point to the surface level via the measured
pressure.

Water pressure is measured by submersion sensor. Water level is calculated by the equation

below, based on the water pressure

H=E | H
P pa

2. Capacitance Type

The principle of capacitive level measurement is based on the change of capacitance. There are
two plates in capacitive sensor: one plate acts as an insulated electrode and the other plate acts
as a tank wall. The capacitance depends on the liquid level. An empty tank has low capacitance
while a filled tank has higher capacitance. A simple capacitor consists of two electrode plates
separated by a small thickness of an insulator such as solid, fluid, gas, or vacuum.

The Value of C depends on dielectric constant used, area of the plate and also on the distance
between the plates.

C=E(KA/d) Where: C = Capacitance in Pico farads (pF) E = a constant known as the absolute
permittivity of free space K = Relative dielectric constant of the insulating material A = Effective
area of the conductors d = Distance between the conductors

This change in capacitance can be measured by using an AC Bridge. Liquid capacitance is
measured by electrode sensors. Water level is calculated by the equation below, based on the

measured capacitance.
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_ 2meL 2me(e—1)
" logb/d = logd/d

3. Difference pressure Type

Differential pressure level measurementtechnique makes use of a differential pressure
detector which is installed at the bottom of the tank whose level is to be detected. The liquid
inside the tank creates pressure which is comparatively higher than the reference atmospheric
pressure. This pressure comparison is performed via the Differential pressure detector. A
standard differential pressure transmitter connected to an open tank is shown in the figure
below. Differential Pressure Level Detector.

In case of open tanks i.e. tanks which are open to the atmosphere, only high pressure ends of the
DP transmitter is needed to be connected whereas the low pressure end of the DP transmitter is
expelled into the atmosphere. Hence, the differential pressure happens to be the hydrostatic
head or weight of the fluid contained in the tank.
The highest level detected by the differential pressure transmitter usually depends upon the
maximum height of fluid above the transmitter, whereas the lowest level detected is based upon
the position where the transmitter is attached to the tank or vessel
Now, in cases where tanks or vessels are not open to the atmosphere i.e. in pressurized tanks,
both the high and low pressure ends of the differential pressure detector are required to be
connected. These tanks are entirely covered in order to avoid release of vapors or steam
outside. Due to this, the liquid inside the tank gets pressurized.

Pressure difference between water level and base level is measured. Water level is calculated by

the pressure difference.
_ P1-P2(AP)
p

H

Pressure Transmitters

A pressure sensoris a device for pressure measurement of gases or liquids. Pressure is an
expression of the force required to stop a fluid from expanding, and is usually stated in terms of
force per unit area. A pressure sensor usually acts as a transducer; it generates a signal as
a function of the pressure imposed. For the purposes of this article, such a signal is electrical.
Pressure sensors are used for control and monitoring in thousands of everyday applications.
Pressure sensors can also be used to indirectly measure other variables such as fluid/gas flow,
speed, water level, and altitude. Pressure sensors can alternatively be called pressure
transducers, pressure transmitters, pressure senders, pressure
indicators, piezometers and manometers, among other names.

Pressure sensors can vary drastically in technology, design, performance, application suitability

and cost.
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There is also a category of pressure sensors that are designed to measure in a dynamic mode for
capturing very high speed changes in pressure. Example applications for this type of sensor
would be in the measuring of combustion pressure in an engine cylinder or in a gas turbine.
These sensors are commonly manufactured out of piezoelectric materials such as quartz.
Some pressure sensors are pressure switches, which turn on or off at a particular pressure. For
example, a water pump can be controlled by a pressure switch so that it starts when water is
released from the system, reducing the pressure in a reservoir.

Piezo resistance effect AP o AR

OhmslawV=1xR

AP a Al

Flow Meters

1. Electromagnetic Type

Magnetic flow meter (mag meter, electromagnetic flow meter) is a transducer that measures
fluid flow by the voltage induced across the liquid by its flow through a magnetic field. A
magnetic field is applied to the metering tube, which results in a potential difference
proportional to the flow velocity perpendicular to the flux lines. The physical principle at work
is electromagnetic induction. The magnetic flow meter requires a conducting fluid, for example,
water that contains ions, and an electrical insulating pipe surface, for example, a rubber-lined
steel tube.

If the magnetic field direction were constant, electrochemical and other effects at the electrodes
would make the potential difference difficult to distinguish from the fluid flow induced potential
difference. To mitigate this in modern magnetic flowmeters, the magnetic field is constantly
reversed, cancelling out the electrochemical potential difference, which does not change
direction with the magnetic field. This however prevents the use of permanent magnets for
magnetic flowmeters.

Relationship flow (Q) and electromotive force(E)

Q=AxV
d E
—T[X(E)Zde—B
EaQ
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2. Ultrasonic Type

Ultrasonic flowmeters use sound waves to determine the velocity of a fluid flowing in a pipe. At
no flow conditions, the frequencies of an ultrasonic wave transmitted into a pipe and its
reflections from the fluid are the same. Under flowing conditions, the frequency of the reflected
wave is different due to the Doppler effect. When the fluid moves faster, the frequency shift
increases linearly. The transmitter processes signals from the transmitted wave and its
reflections to determine the flow rate. Transit time ultrasonic flowmeters send and receive
ultrasonic waves between transducers in both the upstream and downstream directions in the
pipe. At no flow conditions, it takes the same time to travel upstream and downstream between
the transducers. Under flowing conditions, the upstream wave will travel slower and take more
time than the (faster) downstream wave. When the fluid moves faster, the difference between
the upstream and downstream times increases. The transmitter processes upstream and
downstream times to determine the flow rate.

Relationship Q and f

L X Af
2cos6

Q=SxV=Sx therefore Af a Q

Turbidity Analyzers

The most widely used measurement unit for turbidity is the Formazin Turbidity Unit
(FTU).ISO refers to its units as FNU (Formazin Nephelometric Units). ISO 7027 provides the
method in water quality for the determination of turbidity. It is used to determine
the concentration of suspended particles in a sample of water by measuring the incident light
scattered at right angles from the sample. The scattered light is captured by a photodiode, which
produces an electronic signal that is converted to a turbidity. Open source hardware has been
developed following the ISO 7027 method to measure turbidity reliably using
an Arduino microcontroller and inexpensive LEDs. Measuring for scattering light in radiating at
the water surface, relationship between T and lis T « L.

Chlorine Analyzers

Voltage is applied between Counter and Working Electrodes. As a result, carrying current (I)

proportion to concentration free available chlorine (C) flows. C a I

pH Meters
Voltage difference between two electrodes is measured. pH is calculated by the equation

blow, based on the voltage difference

AE
pH(X) = pH(S) + 23036RT/F AE a pH(X)
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Water distribution control system consist of two system as follows,

SCADA System Configuration

Technical Aspect of Main Benefits of Water Distribution Control System

. Energy saving of water supply pumps by controlling changes in water demand

. Reduced leakage by limiting excessive pressure increases

. Equitable and adequate distribution pressure

o Sustainable water distribution for customers by easy controlling and monitoring
system.
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3.0 Key Lessons Learned from the Training

Water System in Japan has systematically implemented logical units according to their
tasks and those units are work as an independent Water Works Authorities at each local
authority level. All Authorities are functioned as self-financed/accounting organizations
and also they have their own tariff structures. Throughout training period, we
experienced advantages of such logically divided water service structures and had a

chance to study how those units are functioning very systematically.

Improve the knowledge and understand the effectiveness of wide area monitoring
system for the operation and management of water supply network, by enhancing the
technologies of the monitoring system for wide area water supply network and by

conducting the site tour of actual system utilized.

In Japan, water distribution control is very efficiency in every process involved in supply
water to consumers. A water distribution center manages the distributing reservoir and
the equipment provided between a purification plant and consumers. The center
controlling system needs to operate these facilities so as to achieve efficient water

supply while satisfying the restrictions.

Important of implementing redundancy schemes for the servers, workstation, PLC,
communication system, SCADA components, Network Switches, Field devices and

communication system is highlighted.
Disaster Countermeasures

Japan has experienced major Earthquakes in 1995 & 2011. Most of the pipe lines &
structures had been damaged in 1995 Kobe city earthquake. They realized the
important of developing earth quake resistance pipe connection had to be developed.
After numerous studies, they have developed an advanced earth quake-resistance
movement joint for pipe lines. In addition to this they are preparing to face major / large

scale disaster in future. This is called as disaster counter measures.
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4.0 Action Plan to Apply the Knowledge Acquired to Improve the
NWSDB Activities
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5.0 Details of Participation in Other Activities.

o Visit to Kobe City. Learnt Japanese history, Technology and culture.

o Visit to Port Tower: The landmark of the port area is the red steel Port Tower. A Ferris
wheel sits in nearby Harbor-land, a notable tourist promenade. Two artificial islands,
Port Island and Rokko Island, have been constructed to give the city room to expand.

e Participated for the site tour of Kobe Water Science Museum for learning the Science
of Water and History of Kobe Water.

e Visit to Kobe Zoo and Aquarium .

Kobe
City in Japan

Description

Kobe is a city on Osaka Bay in central Japan. It is known for its signature marbled beef and
scenic setting of mountains framing the harbor. The Ikuta Shrine, dating to the 3rd century, is
among Japan's oldest Shinto shrines. Antique cable cars connect Kobe to Mt. Rokko, which offers
panoramic views over the port. Beyond the Mount Rokko hills are the outdoor hot springs of
Arima Onsen.

Weather: 17°C, Wind NE at 14 km/h, 72% Humidity

Local time: Saturday 00:55

Population: 1.537 million (2015)

Prefecture: Hyogo Prefecture

Kobe is most famous for its Kobe beef and Arima Onsen (hot springs). Notable buildings include
the Ikuta Shrine as well as the Kobe Port Tower. It is well known for the night view of the city,
from mountains such as Mount Rokko, and Mount Maya as well as the coast. Kobe is also known
for having a somewhat exotic atmosphere by Japanese standards, which is mainly as a result of

its history as a port city.
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6.0 Conclusion and Summary

Participants of Workshop for understanding Wide Area Monitoring and Controling

system to utilize for Planning and Management of water works

Mr. H. Samantha - Snr. Engineer IT
Mr. K. G. Lal Pradeep Kumara - Engineer M&E
Mr. G. G. T. Ruwan Ekanayake- Electrical Engineer
Ms. B. D. Suranga Gayan Weerasooriya- Electronic Engineer ...

Ms. R. A. K. P. Ranasinghe- Electrical Engineer
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Chapter 1. Summary

1.1. Summary

In Sri Lanka, stable and safe water supply is insufficient, and the water supply rate remains low at 49.2% (as of
2017). In Colombo metropolitan area, water supply is not keeping up with increasing demand for water because
of the rapid population growth due to urbanization, etc., and there is concern about deterioration of raw water
quality due to urbanization so it is imperative to increase water supply capacity of the facilities and to supply
stable and safe water while monitoring the amount and quality of water in the water distribution area. Currently,
we have the following major issues:

@O Although management is performed for each management area, the management is limited to the area in
charge, and cooperation between districts is not possible. Therefore, water cannot be accommodated between
the water distribution areas in an emergency.

@ Although a part of the water distribution area is managed by the monitoring system, sufficient information is
not available, such as data on water quality not being measured. Furthermore, the data collected by the
system has not been analyzed and interpreted, and they are not effectively used for operation improvement or
facility expansion/renovation planning.

(@ Because the after-sales service of the installed system is not sufficient due to the lack of a local base, the
system is not operating after installation and the operators are not utilizing it.

Achieving stable and safe water supply requires solving these issues: To solve the problem, we verify the
suitability of our wide area monitoring system for water supply in Sri Lanka, which has abundant track record in
Japan, and provide technical guidance to the staff of the executing organization about the operation of the wide
area monitoring system. Introducing the monitoring system improves the understanding of the effectiveness of
remote monitoring of the water transmission/distribution area and the importance and necessity of water
transmission/distribution control to realize stable and safe water supply. We aim to introduce a monitoring and
controlling system in the future, and further introduce the system to water treatment plants and waste water
treatment plants.

The goals of this project are as follows:
(1) Contribution to development issues in target countries, regions and cities

We consider that the following improvements are possible if technical guidance is provided to 3 or more
water distribution facility operators and 5 or more engineers and NWSDB (National Water Supply and
Drainage Board) staffs utilize the wide area monitoring system. This project covers Dehiwala, Moratuwa,
Kalutara, Wadduwa, Beruwala, Maggona, Dharga town, Panadura districts.

« Grasp the water level and amount of water in the water distribution area and lead to stable supply of
water.

+ Ensure safe water quality by monitoring the water quality at the end of the water distribution area
continuously.

+ By grasping the point of operation and controlling water transmission/distribution, realize more
efficient and effective water operation.

(2) Business side



The necessity and effectiveness of improving the quality of supply through wide area water management
using a wide area monitoring system will be shown through training on water distribution operation using the
pilot system and training on the technology of wide area monitoring systems in Japan and Sri Lanka to
increase the momentum of introduction of the wide area monitoring system to NWSDB. In addition, the
framework can be established to participate in ODA or NWSDB independent financial resources projects for
water supply improvement in collaboration with local partners.

+ Create motivation for introducing the wide area monitoring system of NWSDB (entering into MOU,
etc.)

+ Select multiple local partners and build a cooperative relationship with them in sales/maintenance
(entering into MOU, etc.)

+ Confirm technical specifications of the system and price-setting

+ Confirm participation framework to projects including local partners

In order to achieve these goals, this project has carried out local activities (workshops), acceptant activities in

Japan, and pilot system introduction with the aim of introducing and disseminating wide-area monitoring systems.

Acquisition of knowledge about operation and management of water transmission/distribution

Understanding that the wide area monitoring system is optimal and efficient for operation and management
of water transmission/distribution facilities.

Improving operation and management of water transmission/distribution facilities by introducing pilot
system.

We believe that we were able to achieve the targets almost as scheduled from the beginning, and that we were

able to achieve sufficient results for the future as the first step to spread the wide area monitoring system (wide
area monitoring and control system) in Sri Lanka.

Utilizing the personal connections with NWSDB formed in this project, we aim to develop business with the

following two policies in order to expand wide area monitoring systems (wide area monitoring and control
systems) in the future.

(D Expansion of pilot system in RSC (W-S) area which is the target of this project (Vertical deployment :
Short-term goal)

It will be incorporated as an implementation item into the Kalu Ganga water supply expansion
project, which is currently under planning, with the aim of expanding the pilot system introduced in
this project. However, the construction work of the above expansion project is mainly for water intake
and maintenance within the water treatment plant, and the target of maintenance of water
transmission/distribution is Panadura district, therefore, how to include the information sharing other
than Kandana Water Treatment Plant and the maintenance of flowmeters in areas other than the
Panadura district is an issue.

Regarding the introduction of sensors such as water level meters and flow meters, the scale of the
maintenance work can be reduced by carrying them out in multiple stages, and we will consider
planning the system modification and expansion with the budget of NWSDB.

@ System introduction to other RSC jurisdiction (Vertical deployment : Mid- and long-term goals)
6



Using the RSC (W-S), which is the target of this project, as a model case, we propose a wide area
monitoring system (wide area monitoring control system) to other RSCs and encourage the system
introduction. We will continue to study and discuss measures for business development by utilizing
personal connections such as NWSDB (JPU) formed in this project.

Furthermore, NWSDB considers that the issue in advancing the system introduction is the financial
resources (budget), therefore we plan to develop the business targeting the areas supported by ODA
firstly.

In addition to wide area monitoring and control systems, water supply facilities also have electrical equipment
such as substation and instrumentation, and water treatment plants also have electrical equipment such as
monitoring and control systems, substation and instrumentation. There are few local companies that can handle
the design, manufacturing, installation, commissioning, and maintenance of all these facilities, and the range of
local companies support is limited. Through cooperation with local companies, we aim to be a business that
provides the entire electrical equipment including substations and instrumentations of water supply facilities and
monitoring control systems in water treatment plants, and even the entire electrical equipment of the sewage
facilities (wastewater treatment plants, pumping facilities, etc.).

As mentioned above, the issue that NWSDB faces in advancing the system introduction is financial resources
(budget) and cooperation with ODA projects is essential. Since the provision of a wide area monitoring system
function realizes a stable water supply even when the demand increases, it is possible to collaborate with an ODA
project for the purpose of water supply facilities improvement.

In addition, the technology related to the wide area monitoring system can be used for onsite monitoring control
of water treatment plants and wastewater treatment plants, as well as wide area monitoring control of sewage /
rainwater networks from sewer pump stations to sewage treatment plants, and not only for water supply
maintenance projects, it is possible to be involved in sewer development ODA project such as Sri
Jayawardenepura Kotte Sewerage Construction Project, etc.



1.2. Business overview diagram

Name: Wide area monitoring system for water supply

Overview: Achieve stable water supply by wide-area monitoring of water level, water volume, water quality
and flow rate of the reservoirs and the water towers in the water distribution area
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