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TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

TIE-38  Pf

3. ARARITS fS SR IYE ARASE T

JRETCACHT, =TT AR AT FERAR TS AE (5 SANPA WA FRIAZ 341 2 | O], I *12d
GETFTT ATRZRIES 21 AR TG 0T G | IR T CFCq, A Al Taameed Semefe wa ofife
TRRAE TN T | IO (e L8fb (&= *12g @3 85¢fb TotemT (Toitem *=R) AR, AreAifer @
g 7917 B (&7 (urban growth centers) ICACT @R PTel (NEfPRfElG) =g |

(MT*F BRI 4 *1=(d A SRR I9gE 40, 2RO @R TFACTHER Fe Al 7@ @
AR HET FGF (GTPTN) TN Ao TGS 7RG @I« 791y T4l =X | weiives i Seeica=e @
(TRETOTR ST 76T *RA=EC, #M1fe FARRIR G FREE G - @Al AR GR T
FA[ 2T | DR Q4T *12 QNS IRFATHC IO Ao 6 FCATae @R wsfh ¢fiamer ataez |
GF Ky et PIS A @ sesfB (fimrer Ags[ifee A swwar 59y e, @R vufo
(TPTORT U2 YA JBART IS G |

g ST Sfimed (fEf193p2) Baam aFiea THIT 128 AR A #A1f SRR SRS
A gl O AT 0 | 2 TR 717, 1 T SIS e s ARG g3 Frelahed
(0&M) &y s FCAET 3R (TPTeR F02 TV T4 = | AR THIEHE TR SIGodIA G
TS (AT T BT AR AT TR SIS Seaeeid & ARGl Srot 7y, ©i2 @2
Yl GF12 ARBE 4R THFACTHCR &) (619252 (ool R Bifs Sefitamefs s
RIS M ICA | AR, BIfS FeAT = (TeTelR vifewiR fofers fEHiuzpg uB F=rrel awie S
2T |

G AREET 8 FHFATTHE (0&M) TFIRETG , [EFH9352-9 &+ 2F® F41 2R ATo |t B Fofaa
GR (TPTORFTT AERITS A TRRER TIEE 0&M-9 FRTST eWH FACS AT | @fF IRFATCHC
AMeoRIfee A SRR JIYE FEFT ARBEA, THATH G (GF12. [ AR Ty a6 I
N[22 2T Bl T |

JRECHCT ARAIRE AN TR TIER ARIIAF I ([SaD ©Ieat St F4I AT

) G TR BIRT , GO , YT R eI} I AP < “Hife) FHIZ T2 G4, AT
R TRICT P 23 |

) e FCAEAT G T, I, SNAORE, e, FNE, TARANG IR WG @RI
SRS Ay FAREIZ T 149252 7T efSFe 277 @2 0&M FBife Fesfiei (Fif) == Far
7 | PTG PTG (5 FCATHTS T FrAT I TPTReT BT ACE |

%) G @ CATEN A AT GIFT (WG 0T (Aer FACr AT Foxy 289 (Herery
ARAFNR® M AR I TN G IRIRAET (028 T 1R SR | A,
AN <=1z 99 19252 AT efefI® 27 G2 O&M CTPTST AT F41 & |

pEN



_ CTIPTST MRS AN FGZ TIZF AT 8 TACTF FICeT [SfAGZ52°T 727E W

2038 R fErma e @ 7 (NTer ARSI Tz g g 4R AReRiTs A
TREAE TG T2 N TR N TbE (R 20E |
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22°0/0.000"N

1 Division Boundary
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TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

32 AN AR JIYR ARG '@ FHTIHCNR ARCFA

GFG ARPRITS Al THER IR 7% ARG 8 THACTHCT (0&M) ARREF Sl 2o foqrem
YRR 2N A AT @ welTex Ie (e MRAbRgeid TR T4 ACS ©f TS bR ARLes
B 8 NS HLEETS] T AR P2 0 JRPITT 8 RIGGEAT T | ST FI0R WioYe AR AW
oy G35 IY-~AfBIFTS 0&M g Sl |

ARGERT S 21N FIRRIR IR T SAWICAR AN @ ffafire SE@T @RI, T w0y
IR 26, HorTs 276, T@HAIfS, il a2, Ao faemsam uae [oqe @hems | «ft Fifelfa
AR TR AT e 2 IRYPT T YOI APNTS 2, A 66T SAMICT vz
el 6 304 |

THANETHY 2T TP, SR, TAAIS G2 TGN Aew Frwy Tgw &1 A Afewr |
qre @ 1 [T 26TF TR Golrs e (o) THATs Teye AH IR T o]#o
FLSl GIPIRER FRHAGTRAS THCIHO SWYe AT | OF, G A Afogrom I @b FRe=ig=
AYRTS ARSTAFTS TFREACIHCOT ANGORT 2T T |

P (TPTORT, SARGER € THATHER aAfs e AT FRCe v el (vl W A4,
T T AIPISICAR SNFE ZT 2T R SFIC2. OGN Bl TG 20 AT, T T ST
s Ho &7 | AT TR SRS q2E [ Jrgs, T ARTERT 8 THATHT AR
TR FIE FICFS AT (Af0R Wre i 277 | ©I2, *=A1=eteT <AifF 7z 9 FEFIfrer «g
TS| JE ARG & (5 PTG G2 ARG AR 8 THeTwe! oz s e w1 wrore Wiz |

(=] o B 73T ARG S FHONCITF (0&M) T Gy W= A0 of fFieieig fofes war zwe:

o I, TGN, TABACIT TOF IR ARGET @ THATCTHOR S ©2T;
o IR PO feenes ik woRfie Sifeifd wwer;

o 33 Mg WIS IR AT s

o O&M-IITF & ARBET FAG NOS;

o  SJY “MfNF AR, THRITT 6T IR WERRET R
o FMA SRS effwrae;

o IR ARTHIR THACTTCN PG S FA ON2Z;

o TG TR Gk fafire *RCsweoe o

o ANSTAYTTS THACITHCAT TAT TN (SN (AGH[;

o O&M-9F IR TS<;

o TRTEE YR TRMITOR STe;

o T TE T IS e Ao Face wAr=;

o AT B @ NI LA WO, T |

T, A TR FING ARDE ¢ G & G WHE GTRT NN @ 2 FITAT AT
VRSR qR F12 AT WG @ TR GIf5 8 Frseaar f€imer F4r e |
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_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

JRFCAC *IRAREER A T ARG 8 THACTHCT ANEF ARG 71 R o187
Tae ST (SDP) 203Y-2080 (¢ W@ ©ta I 1 2T -

A T qR CTeTeIeTs , AT RAR I ARG THACTH (periodic maintenance)
FYFE AN AIFOIT TN 2T 1 | ARG THATHE &y v fafire Afkmf, fes
ISP IR TS (TS, AR bR R Sy JRH FHACTH GR AfSG=iw, AZ4T1=e
fTRfire Fifk 1z Boms TPl JFresieaae ATAISH | P THATIHCT SO, APl
7o 78 T AW | Sfotee (ATF @A (1R @, S e (¥ T IR =T Ny 6% 539y
ATOTE 2T AY TRV TAMS FoFAT F& FACO AN 4R ARERN 776 F00 v Fh
Boifn | g @, TF GRCT SO AR S IR OO [{R ACTR 1 @GR e #if
GRS K M0 A 77 =7 | 21 e AREaeTs aes @R 4 S9aEs |

517l B ACH | ARATIRCT F BICAT SR 7fve Anid foieaver e AIReH efta= Fco e 71 |
FEFHA, A 1S 27, TF T wAToNT AR T R Ty I i = | oed, e wfHE
T eférwe Wi o fef1a2pe «Ff ATbBT BIEIChE, AITS ARFR ST @FC T R
SIS AT (ST &+ TF[ 001« 341 ¥ | 512wl 99K (demand management) SIATgs IO
G ARBER <= ST |

Qe (TwTer SAifea NoE (72 | T, A I/ AR g wiew 897 o7 I 1 3w
AN FRFACET LTOR T T899 0 | S CFC@ SPIKGTOR PR FIIANRA T Al SIQ1ee
RIS 7S (WS FCT IJARIFIA! ~RCA @fp wifsriee »fif wreibz =31 |

9 @57 B (@, fafie 0aM @7 TG "R Afege Alf” (UFW)/"derR 3fxgs =137 (NRw) Tz
I AT G ARErTS 2/1f7g FI=R (Volumetric Water Consumption) €d & 28 (Fez e 4
TACR) 4 T ©f ATF BT Z A | 92 T 0&M i 71412 I A (GF12 IR AT
S faCS =Sl FA |

SRS TR Rge A" (UFwy “aterT 3RE® A" (NRW)

CTRTOR +HfF AR TIYR GINRACGA (e AR xS A (UFW)/ATere IRge =i (NRw)
&gl BNl 1T e | I effefne elper wAfce sifsceiifis/afearere =i w63 =71, wraeet M4EeTs
HCHA ORPI J& AR G QRCHA B2 WSS K0 (@[T I (el =7 | o719 dfzge Aifa
(UFW) O3 F1eTe fXes M1 (NRW) TSR AT [egel 79 Seay ~Alfes Si53 @31 A 7116 | od
S A G ARSER ANy ATy AR | UFW G0 SJ1eaT =, aff Teire 11 @mipe Aif @k
Ao e g7 AfICeR My ALHIS @I T | G L (DT A6 IR NS 963 @9 |
NRW &5 714 =, «ff #f1ffs @1 20719 30 31 TRRRI0RA = =63 =7, 58 al=deid [T sepe
T A A | @, (BT AR (FTeer) G AeeAFS w57 (At pf, fiGIs vo1) Tewed weye
A | 00T 13T RN 2 A G #A1f SRR @ SAfore @R {ARges #if (@& qe[ T39S, €7
3 3oiv) fesces Weot (34 (SIeaie) 21 = wifsiier 98 S#63 (A0 W (el = |
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CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

oI, UFW/NRW-GJ TG Se* JEACT: (F) A1 (AP FIper 2677 IR0 (070 963, @3 (X)) =AY
TR R AT NOIER e 9 26T FRCT GFAF 457 | 21 TR IR WEF o[gl So
FACS QR o1 2N IV FFHCIF &5 UFW/NRW FRICAR FIEM6 G35 @ged Ames | Joifasifere
A A2 T UFW/INRW 5¢-20% EF 04T AT 16T | O3 @7 Aedrew sifamet «fafgfon Soa
o3 37, [0 I = 11 TR O ~RRIO® R Bh® | *1=(74 Al e T e
O&M-GF KT «ff S[& T @S AN |

JRECAC SN B =Y (@, Toqd IgR (WG TR 0% (AF ¢o% A =57 =7 | Foqd
Y] IR R RN F4F FoIeer q06 | GRIGTS, T, 6T (7!, AR @R AR (service)
GRS 263 &, AT (NG T =S 0 % (AP 20 % @7 FACS 2T | 2t Sy 41 LA’ @,
QST (TPTOR A TR (AT (AT (SRR T & (A b T6T) AW I & | TR 1 &
TR FNC, T PTG BIesia exy AT = O s Aesa MK RS qae et s
FACS AT, A YR & Jea SO 7CS 2I1CH | Wod, ooy w=ip3, e uk afstaiar
THACTRCAST &y kﬂﬂ?ﬁ?‘?@ AR (systematic approach) ARGET 8 FFACITHT IF0 NGRS S
a7 Tfbw | Gff FeAB Al Al A S0, TR 730 @Y F0 IR o9 g A o1t I
FAE | GrIels, «ft Arer Wi e wea Pebaes Tmerd st i |

UFW/NRW @3 Raca [ifioeitd IR S8 ST<piea ¢4«1 341 20(% |

d._.3  AfFrES #Aifq =T (Volumetric Water Consumption)

sAifear B w4y ew eaifes sAifem A sifme e s Saig fofs we aAfmers »nfve gz
(Volumetric Water Consumption) G cofzr w1 2z | @7 = =7 UFW/INRW FRITS G2 16T 1T
ABITS AfIF &S T froqe @ NS “12=rmaee »nfva Woifae FEsw oy w1 | Woifse Freser 1o
AT FCACR: 3) GG ST BT (A, G=R R) @ft Al Wi 77 k7w B | wHaes, A fofes
e Brifas v <98, TR &) Al AR (@8 SAEae! (72 @I A TG AN
ATl ByTel e woiba W=k Teicer =evr foel ot focz st fofes =37 |

JRETAC, DA TG *12CF, B @R % AT ROR TER F1 =7 | OCF, IRCEF A9 I=F 07 (7T
(R @, @ gifre fbRef FEutag, Sere-R AReEN e FoRIFRIEE SR STHe! 23
ATT (R | T8 FFS 6T e vl WoReflr Gwofi Fa7 [t o7 T4 oty | I
FIDTER S, a9z I 3 &=y <1 2i=i2 o1e fefere A1 /16 @67 (X1 fofes brifter) fefers Mdme
T | U (G RGP (NOIF IR 41 B | AT IR Wi Pvy 3 R e
B S I T TRCE |

3.2.9  AfBE 8 THACIFCNR HIICT® TR

5.2.0.5  ARBE! @ THACIFCN Y HITTTR TR

Al SRR TR AT @ THATCITHCOT (0@ IR TP (AF SF I N A qare! 214 @
g BIITeT8 JCACR | G L IR 29

S) SRS TP, IR TS ARGE [ S T G (TS 8 THATIHCRT
RTe =3;

R) Gioel AT TR IAGR ARG @ FHATHER G W I A17e] oo 77 Fa1 @R
©) AT, TRRMES!, 7 FagEE 9k fEF giig 97 =T |
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

G2 BTG CIPICIET A &) B0 NS &SR AT JF N0 FRPA “Apaar, 2~ [z
R FIRRETT Ao ¢ TF FAIMRAT STPS AT | AT AL SERR-T=A A1 7=
g [Fo® TR &y (FFAR Sgellers a=el T4 = |

3.2.0.8 TR AT FRCT ARBETA '8 THACIHCNR S BT TR

TR “IAOtTa SR IRFACH ~N12#RIES Al TR IR ARGEA 8 THATHER CFG
T BIICEE Cof 2062 | TATEI et FReTeSl I, I AR R IR A1 welsrow,
TRBIICAT G2 T FIFIN TAT AS[F (FACL | T AT N A2 QO NSS4 (adaptation )

Y] QR FACO ROR | G g CAM#By e

TR RS JRATST 499 R ANDES ARTOT FC, A FCET I IR AN TR I
AT, TS FCR RIS 2NN TR IS AT Fo 20 4T3

TP O, FRATESl I IR HAN AR RIS e SRBOCAR T ¢, TR
Ty IR (VAN AR ST AT 2T;

GERR-TIFe SR Aif =R 5g[ A1 AR, [ye @3 GRS 4759 ARGER
[T I FACO AN

TR PITSC AT TR ARPIRCA TSl “IfeT &N 4R FA (corrosion) JIwCo
I DIfRmT AMGT Weies AT |

weradel, ffeifee Sferee(adaptation) ¥R &9 (resilience) AR LTaTe:

T AR FTINE AT TAJLACI*! T2 FAR G ST -IZTRNE [ FTE 2 ZATIZ | T
«@Je ANfPR Eo*Tefs wfe=Er S

SRS S IR SN IS SRR G Al SAfReee eiyfe a=m wea farem J[E 2w
e

3B A etz ol g Afa ST P F @R AL 20 ARAqMES ATy
TR IR CISFIE IFIgS 413

Gy AR @] REIbaT ¢ #H1f 7w, Tqge G el a7 &y foz=iw #Aifey wifzgar
(WSP) tofF @R JRFR 4T

SR ARSI 2O FHE Gae oKy boel Jw qR AN [IRE @R TRIHCA
wIfrgAe 2CS TeNRS s

oy WIS oG eEIfene Cofd 4T |

IO, TERIY AR IRFACACH 127112 A IR I & G0 @ QU | T, ASCAGT
8 FEFHARTO[ &) U5 AF G ARG & o STEH | TS SSE J197] IBIR, T2
TRFRITS [T @2 AT TG T2 AT T @2 2% IR 41 AT | T T,
JRETCA! 2RSS Sy Aiffgfo YRR 20 o A1Re[IRS #A1f+ sieaeie e giig @<k eacarsirer

I 0T |
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CHAITST N2 My FRIZ FIZT AT @ TTFANTTY B [SfAHIZZ T TRIFE FyIeT _

RECACH “NRETNICAT NG AT FAR AFFCRA &) AT Sfqmes (DoE) =© “Aficaere
R Q=Y JLTONFTH I AP | T RIS oI PR P APGP AR ([ FHGAIf
2T @fdm 91 =, TR T GG AAfRCITS 2o FRE (Environmental Impact Assessment —
EIA) ST &iAfS<F #If{0#i7rs A% (Initial Environmental Examination — |EE ) STV« F4T 2T& 23 |
AZATIZCHT N A TR TG ARGE 8 THACTF (0&M) &S 21T T foz@er, (G2
T (A A @, AT AT (integrity) IS AT IR = € FIRMER Aco! RIS
O G TAT PG (VT | I &0 AT TRAF Pe1-do5q T 2020 (ECR-1997 updated
2023) S AT Sfimen Fos i sfrarre dor R b SpRe T 8f6® (3@: DoE
STIPNRE www.doe.gov.bd) |

SR8 He oy

Al TR GIGR ARGEI 8 THACTHCeN (KIS BT GBI FAF Gy Gp(o SNgfp TR =e=Tl
SCADA-T FHSBT BF] 41 | IRECACH (TeTeT #A1fe FHRICZA FIBCHIT (AF, SCADA 927 GH> T
I 2y | @it ey FF 1 F=S 2o FIDe 28 w07 #Alf TR AP G BB ARGERR Gy
@F v f¥fFe FHE TS | U2 IEIEE O3 SR WNE G (@I 20T SCADA-TSE 04T
A1 AT |

SCADA ¥t

ARSI FCDE SIS (BoT SHPafeF (SCADA) PEDT =1 GG FCoE-fofes g fozme
g A -5 51 G oy 0o *’ita @R e 56 | BT 9= AP, corfeeid g
© FABICT 92 22 | SCADA RCe1-512 (ThT 7z @R RTxae F11 &y 70\ IR RCSTRCE
GFTS FCH | GOR T 7 AIZFFA T (ATF A R (A PG SRS R e fozge!
3l ARBET S90S A |

NN s e, SCADA i Ciag @32 o JIg AP, SFTe «R IFRNE L=
T oo e a0 AT gdreN WS T4 T IR TEILE 2NN B Aol w9 1 |

SCADA Fi55Y JeI] & 6

9SG SCADA BB ATCHe (MACS AT TR (AF (THl AT F AR AT W&
FHRIFCR A WA FICR O TAGHAT B | AfF 2575 SC=Ies GG ThH-Bea, (Fags
T W 0 | IS bR 24 e T me

o (TOT RAR: (TR W e feeT Mg @I (AT (UhT M@T 6, @ A FF<ed T4,
AT B, SraEr, iR wedrox (Pra3p, SiHh gonm), onse 4R FC0;

o (HSIFIE (THT @PITAP: @6« @M FOeR 1 FHR R 397 R Fo
fTeref Soay (ChT @ad ea | aff ARG WOl SRYS TR A @S GR CRETE
(BGANHA To] BRI *Mafs 2o A

o (GO oy Wit (ThT AfeTe 8 THs FCF | GG REWH-TIHT THRCFT (HMI) @
TYICT TACIOAE PR AWa & W3 TAC0 341 2 | Qe 515, TR G- TI*taed
AR F4T =T

o TNTEA: TNETT HMI T2 03 0T *FRINGRRR Al S99 &5 S 2MICS AT @R
Bt R sRelike kfgfore afefa simTs @ F@rs A |
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

T TAMIT TR
3G SCADA BT (@ S TN TS «IR FHHSI AR AN Afs:

T T2 Wefe 2= 1@, PR YR SHIFREALT AN FAPIR (SFe ARFIR AT @I FF |
QafeT SrNI@r @JR AR BICoR Wcel ARSI ARIRGReR AR ¢ fages 31 3z oFo
(T 8 5 FAE IS FCF;

(AR TG FCREF (PLC) @R R Bifdae $8W6 (RTU): @l MRr@m<seor ar
g TGS (ACF (THT TMATTI T FNFE FIETTH ATTD A It 64 | G@feT @ FegE
e ST FAR G GR (5T (TR OGIARIT T (TS IR &y (AT T =T

PFOIREGR IO TR: el (TR REd =IE S_Y®, 9% AR PLC 4R RTU (3TF
(BT MaT YR AfFET® I | O SCADA TTHEIIF TR, HMI ARGEHT 07 @3 fozaer
IAS Gl FCL;

RETH-tf ITRCTT (HMI): @S 2= TFE R G IO TTRCEA Il MK FAIGIAS
SCADA T35t e @i ace 7d | Oft a3fs Qi Fas ™ (OoT aw s e
R TATCALAIS AT IF* & GTees I SORERT FAK G Fo! AT CF;

QAT SRS S @37 G (T5'SEF A SCADA FEHTHR e TAWACE eI F(F, Al
(THT &_1R 3R foaiEel S T 3 |

HMI
Supervisory |13
Supervisory computer -
Communication
Infrastructure
[elelelele] [l [ERlelep]
Local O ulg) Bao
controls 20023) TR TEeRRE]
red Oy O & } O &
dEViCES Tem  Press Valve Tem  Press Valve Tem  Press Valve
Sensor sensor actuator sensor  sensor actuator SENSQr Sensor actuator
5@ 5.2 SCADA 97 &Y TAMIT TR

o>-br
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SCADA P50 A<t
SCADA PIEEefR St 14T e 6, @9=:
° (HARMGMG
o RGE-DIEN At W3 feael
o SHITTA
o TS ST
o M AR *SZA
o fqamrer
o TF9[
o TICALIEN I

SCADA fSarrer

SCADA TGEoRefer ARIR-Si@ceR Sco! el exfes ey e, I Sraeary “fkefs zre =i,
TrreRerEie, B elf @ Soin el =/, AR IS 263 G GIHTE ARGITH (D7 s LT |

3.3.¢ RIS AT =g ARG 8 TR W T

HAfe] TR Y, ARCE 8 THANTH qR AT 8 Femifad A F¥fFe oy e, Sifs,
R QR 2R/ fITAeT TR | 2P S afefe fayset:

\|ETE
o JIEICH AR TFTHA W do5¢ , 09 A WS
o IR TSR (S Feofita=) 12T 2005
o (TSI A2T 2006
o I HFE (7o) W2 2030
o JREIC M ST 2050

o oW A @ AMfTCETaa Ty SO NS dSodb (FTALT 203¢) (Revised as NP-WASH 2025

and is under process of approval of the Government —Ref: PSB web site www.psb.gov.bd)

o TSI AAfF NS o556
° @WW&%QOOQ

T
o JEACACH Al @ NG TS &y WG-HF (T 020
o I @ FfCE*TTa &y Gror A SRFWIfRTg @ 2050
o JRETACH M GFTIPI (¥R(A IPTR) M1 '8 SMCEHITR &y SOl (1T 2053

0-®
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Afegi/Aeat:
o (TR T ARTHA (055-203¢) R IR (TFT THAT ARFHA (038-2080)
o (Tl Al TRIAIR [IGHAT FFT-2029 (AT FRIIER 2M1f F=1= o)

CAPTSr AN FRRRAZ JIFAA [V P1-3039 TS, N FRFNIF SIS FCT IV T TP
WZT, WS, T IR AETFGA PICMaC-DPHE (914-5) 47 Wt a@ese “aifia 8 chiserer “ify
FIRAIET G TS PN NRCNZ IF Fe*-3 GF FIF -9 I8 230E | [DPHE (¥ ¢ (] |

(TTSl AT FRAR TG A P-2029 (LGD)-4 TEd 41 2R @, (Moo azsmd
AL A AT &AW, BIfT W G AT AW, TR [ivegeas o7 13 QCA0ad T4y
AN TRRAZ AR G2 AT FAC | (NPT Q12 FeBe A wavew R 2Afwee Ie
AT |

5.9 ARBERT @ THAITH I GF TAE TS

F[IGE TAT G AAIEE 8 THANTH (SUTEN) AR AT (F SR ATPE SR
(TTH19EPR) Ty 2TIeE 27T | TSN, IRFACHCHR AR A TRER TG & S-S 8 TS
G5 FIfR TR (2 | 98 WRED CHHadp2a ST Gk CTRPTST FG2THFT G OTAF gl
BIfEHT, B 0a WA @32 ARDET Fae! TPt SIS SIBIT (AT (ST &) GG AT 2
T2 Prer ¢ (1R Myl =7l F41Cq |

2 A *RRAIER AN TAE g ARGE 8 THAEHER & wiitrede THagss’s w1y
R T P, ARDETTS G GG 70T Jfad &y Cofe T 2(ACR | G WG
PR B, CTPTOPTIR (GFR GR AR RIGLAKC TSRS SR #A=1=N1f fozram, freacariy
GR T R ARR AR ey wRAR [Wive Fare AR | 98 WIEEGee IS Aafouf
IAFT SITBAN-GF Ty G5 FBICAT W I, O (TPTOPTRCE M [y TR 2SI
TR fofers wiove e s, Sfes srrer «ar ARTER sifewE sTee et <413 frs 207 |

@5 e eauaw @ fafifie F1 Sammet seye w41 Sive:

s. fRarem #if} AfRgaT (WsPs) I TR W3R A RGN NG AR weroA oS s
(TFLZ 0 QAN 8 (TepTeT 21 FRIad oo SRR MBI G -9 TLF- "W
Al AR eerzea T=e! @qwi” S =G (14F) (DPHE-HP) |

R. FOIEMC SR “@f® (SOPs) RS 3 R e T fbfrs wae 7w o, wifg @k
AR TP TSI F41;

9. AT SR ARTEN (SIPs) SHFICAETS Tl R Ty ARG FKAICET &) OIaCod
R @@ toft F/4r |

9-50
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A SATEGATS (RIS SIBIT FEH AT (TSR T ITIOTS AR A&fS (SOPs) TR,
9 LT TRCR:

o AR BT~ 9IS AT @R PoTEA AN R ITLR ST s

o AffREH G AR AP @ ([WHRel ffire sfaeEar, sl g3 TFaTTFa;
o I R ARCNGE- TR 8 FFB 2w Afww @3 FRATEsa;

o Roqd g FLPE Freaael, ARFIRT THEACTTHT R RGN IR |

G IR ARGENE &, (NPTeRFTE IS ACEH TRIw FA0o 2(J Al ARGE 456, Ied
MR ¢ YT FROGH & e | N 517 =SR2 7R #ARCIAT Ia AT G ITRARCIR
Gy FREFR [eR @R A6 G o8 @Gy |

T8, THTS] Jfad OO Ao/ g, DR G SACsacnd ek Ao eyfers vl g3
Sfotee ATF | ORI AT FRPAON PN ARG FACS AT ©f WFHE© T &) ITo-FC 2if¥rme!,
ST AT HZITST IR 7S WHFST S STl I 1 Bf5® | A(IB el RIoT, FoA5a-T
ffire THeACTwead [0 TPTR 2ITcs AlCd, TR T ARCIA T 20O AT, NPT @A =5
20O AT GR ARDER T3 I (TS A1 |

e B froad 3799 YR TR TS Twalcaeas v, GeIceld ofsisl [eaner w41 Sbe | 58y
VRS (Y I G Al Serefet A 91 Termifd S e GG AT (OIS (RN Z#AT 41 A
ST GR TR ACHF AR G (TR (SIS (PRI Z0® R I & Srane emi F41 Bfbs |
GFE AL, (FRNSTR TSR Al e, 67 @14, AT wororew+, Ffeers qrgiiy Tonifv e
TESTOFTS FHYD COf GR TRBIR Tl Bi6® | (pTorafics e/ ¢ g~ 1 Tho
TS AT 2N FTer qaR 63, QRCHFT A5 (AP I Alfer =1, et/ fie= ~Aify Topifa faca
ST W FACS A | GFE AL, (ATPTS] F9F A e S AFOFE &y e 1re A=
AT A F1 Tow |

AR, T @ FAFT CIBAT OF &=y G5 AWHE JGAT SIS, ™2 Fiff AN2Tenee, wils
AR @R TN I SFA TG | 98 IFEAD (TPTORNE Oind Seeited & fwaaibzy
G T @ISR AR 21 ATl hee s & afore, (G912 IR M@y eqsas 5o
A SDR T @I TCHTD RO FTer F9A |

5.8 IR IITT

feforazp23-ug FHma 2Nf Faz TIER [(fSy SAMTTT 89T F[F "B (FaT AT ACE | @2
ED TR, (@ @6 B Feofie @3 iR & [bve w3 1 o7, 3 e afs
ARCIT eMEBIAICE ©nd Al AR I7YF At TAmitas [ive suwas w3 AfRwger gge Face
TR TR (TRRAER -y YF) | 92 Raw, THUgs, sy sepre w6, Bt Fefice
G (TPTeR AT I I AR &Fo FACo GR A TREAR AR e equay IR
ARG BACS AR el TS |

WEEG Cofre T, Wi e Araste el Ruaea s 2 | afsl aem Tor aifere
OGS RACIRT (Outline of the Basic Theory) R fafswsae 2t (Confirmation Points) @3 e
AR (Control Measure) R@IfTeoa 361 41 230 | (F6 YR 2@ Wy [fogy [Kaw <y 99
TR (SR (M RCACR | O, Al IR IR APAS CSAMICT ARDIET] 8 TR 2l (@RI
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T 2R T/ (AN TR | 92 TG AF RGeS FRfefe anel seye w4 20e |

SR 2: A1 TRRR G ARTEA (TR TS IR IS SIBGT-GF Gy (PIT;

YT ©: INHF FIOIC;

SR 8 AT

SR @ WIE TS R 779); (FA-tACrIes=m/feR R, qrdtae, (SR, e,
CICETE*H R FoH)

G b: (IS G T3

SR Q: (HIRCTI;

SR b AEAEIR (TR, oqe «de ARedr #118H);

G 5: Toae 57i;

TR do: (APeP-TIMES

SR $Y: AETT IRP® A (NRW);

SR S AN TR R TR

SR S©: AT [IGAT |

s.¢ e s (The structure of contents)

GZ IR 2o TG GFE FOTATS (RIS FB WA FRCR) G35 I A TR I3
I T TACR | TS FCR S MRCT2 O&M I N S erareray [<ers (F=its AR |
O, “GlifeTs A TR AR S (@@ Gl ogefe™ Ftael I 41 2R0E IR0 aft
AfPHT AR AL @A IFHFS G IR AT O&M GF I 7 |

Y % TS WIGAE ol P22 e cfiwmtens w=wet awiq F30

(TSI A AR AR @ THATTH (O&M) T FZTEF FRG IRIFC &5, fTfHa253-1F
G GG A M0 FACS FF T WU ST A A3 T o2y M@z IS AT | @9
A TR FATPTICER SRSl TR 27, B G R #11fF 1= &l SRy, #/1fF Fe=ced
TR, oA Al STV, EAPTIER SR TTFT o)W | WT 7 O 'IGT 0&M 9 g 3
IR T T, T (Terel ¢ THaReR 4/ ~ffgfon &rem a1 a”erer M@ Facs [ 1 |
TI2 FENAM O W@z @3 9352 W g 9T ¢ faTer T4y A= @ STore
el | feI9Z0R-13 ©RTe 201, ORI TSI (I (FIF Bler 9 FACS AR | AP G5 7By
S 2T IS B AP “SAGA FB” (F FI2F F41 (@S AN |
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3.5 GNP ©0&T FACERT (Outline of the Basic Theorv) J

a2 SR, &ffSfs SO Rt T Gl G I 2R | aft S sifterar, sgifen
FfFIfer, FESeE WS, draay @ o [T T | THPTeFE 08M-9 SRSl T
Ty Gft FTew o2 [ FSpRT FHEOR el W | NouT, «ft FRume TS AR A |

3.} fAeFae AT% (Confirmation Points) G F&& #fF*f (Control Measure) J
G TR, 6 SR TR “AfRGE " G “FTeT MR (Diagnosis)”
F.2.5 ARG 7 (OPERATIONAL ASPECT) J
F.2.2 AW N6 (DIAGNOSIS) J
F.2.2.5 PAFPTIR (FACILITY) J
1 [ ]
1 =
voon 0 L o) oo ]
o
: . 5) I (Risk) J
I -
s w6 a1 e ARfERST Toiw e gy 1 et = o
AT |

Y) YTAEAIT O (Necessary data) J
Tt et o arareR R S 4 |
©) feFae AT (Confirmation Points) J

“QRTSTNI O WG I PO FATPR oyl el =1 q
Sf T SR |

8) MCFA IR &RSHIFR I J

NG =, ST AT ARCHA IR SR JIY QLT
T =1 =R |

() SRR J

(©) WET-© J

-0 YPRPRTER TTT T J

FRS-9 @A ﬁw "Phenomenon”, "Cause", "Risk" € "Countemeasure"
R TRFFe a1 TR IS FRIGR JATS #ART JW I IR TPpef toff =@
GR G I ofFe warqw |

3-8 Afimis J

A SIRCGTE I @R RrCIcf T cfieeret 6 fPiaRp’- feeiit wwee =3 o
AT RCACR | 5 AR AfRfES qaiee @ (i Ranefits Tyfs vt e of e
R S RIS A |

foa s-o Raz<es FoT (The structure of contents)
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TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

SIR-2¢ Al TR (N AR (FHF e ) GR I
ARG @ TFACTHCIT T

2 CTePToR ARPRIRS A =R TG Afegme 1 [epr Rewng

LRSI (I (TPTSR 2122711 A1 7= 777! ARee Fa17 70 e SR [rapaw
(ST TG
S | THR TS TR SR TerRE O FdRer, g «ffgfe s’ i afsimam
G fifes wifewr e F=;
Q| AN TREART BT TG 8 TH ITATIE T (CF GIPPIR) ARG “Afva sifwies
ereireT el s
© | (ST, ARRITE 8 (& (AMFIBT AN AT e o TR F41 IS S ARFCAC! AR_R AT
AV AR A= =, TS Al AR AASTS] FE G T AR
8 (5L 3 1 o e 33
8 | STAGTAR SRPISICA THI Lo T, (T #H(fefd ZACHF FISCAT, AR, 919F @ 9727
AT TN, GTHRMT @ [Toqe ARt ((FHSAF, AR Go*F G2 TR 22T 7o

¢ | RPN G G ACAE1T T oot Wioe war a3z [(fey 3BfE wifmrme o=y */fie

faye seearR 2ife o s
b | e e SAfeEwT F41, TF T4 SK6Y (depreciation) TEYE AR, ATS A 8 FRR
SN TF[ <*41 TR

q | AR FIFR NS SPiRe [Woe w0
b | SN SRREAE YR AT @ TN Gy AT BB HARNIE FIOCAT 710w 41T |

2.0 ¢ A SRR I ARFEA 8 TH; RS [eIparR

A AR FIFR THE TR HGETS 0-9o I-F GA1 B, T ¢ IRIAP N e [eav=r
TN = | AR, (AT (TRPTSR 1 TR T ¢ =T CRMA & Ao 26 o ¥k afs
20-3¢ I O LR @ FATEH T LTS |

O, ARFCACH FCOT TRt (e SRy It =1 FfoieT A1 ooy 70 g &A1 G150 (/0P
AT SIS (I [WHE 41T (72 | G=rers, wRE Siffgfos wfive | qgen waw e w5
P! P! QTP AP AP A BIfRHAT (@ @To AT, A AR AR O 78 I |
SR ST I THH GRIV (<1 RETR STHZ ALCDA 8 A RFHIT LG = |

Tfire A AR IR ANRT THR TR 2¢ I29 K1 2, 998 &S TR FIEHT SFH/
SEMI, A SR FICAS &S 8 FHACIHC @als N eoF o 0 | Swrgerwaet, Hifeet
FTD SR AR S @, 7 e werste W @ A0F | oS, SAReART @
SRHE TSR FCH IR BICE IS SABACCIR K79 @ W @/ |

5 fdifre e «ifa sifemr e cvea S TPROR HfF AFNH 41 Srofe emgad |
@R Koy G TR Iad 2 g, O 3 (iPTee &) G2 Jias R 20 I SRS 7 |
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TR GACfefed [read azel w1 Tow, @ Afelt Gaes =e err e 2= Reawd w6 e
TR R 1 =20 | 9T T A AR I AT E e @ pifzvifefes =7 |

G O, TPl (g S 1 6T [Koe F0o 201 GR Aol SRE=T GPRT e T4 70T
ol 0o 2(F | U2 SR fOfere SRR SoRaTE 2Tl F4[ AT IR G2 S e vifzmr
et a1 987 =4 |

A2 q=tas & SRR SPRT 2CFICel iy “afe M, I Sreices SRyl g 4=, SeqE
2ReTST IR *[2F FRPIRCCR 89 o I3 | (TR [MME (Ff3r 8 Ty e[eorR fofers TR “afs
fioa 41 Srope eFgad, AT (GFHR 8 I M1 F31Z 78] ARPFA F41 I |

JEAC A AR AT TKIF e GPRAT 2dTFAd “&fe 2= Malthus-99 Population
Projection (Geometric Growth Model) , 1 e NG Iq TP fodifae =m

P,=P (I+r)°
QNI

P, = Projected Population

P, = Population in the base year
r = Population Growth Rate in %
n = Time interval (in years)

JIGETICATH 12 I AT TG B SARFEA 8 777 2ot Wyl «Hifsy arass’ weme 929
391 =0 | Tef193ps o “ifiFga St A I9ET 92 2T [Io= I3 AT |

oRe 2fs & efsrm “ifs 7 (FoR)
TSR 2R NSl Soo
(ST AR Co=Tel 520
1 Fefiea= Sbo

G, I (LI SR STy 212 IR | O, (IO I “Alferat =1 8 212t peey Ariaa
QICF 1, AW FICES A1 FI2F 20 AN | GUHCE , U2 F5e] bIfwl (TBI0e Afolie Al 732 F00
=7 | @ FfeHba [Kfeq e #Aifew aremre! e ¢ 2=

IR <Rl IR A (Fior/ofE/ M) 1g 3R (FiowR/3fe/fm)
qififers = 50-3¢0 80
g 9= ©Vo-8¢0 S0
AL IR S0-%00 N
ABATT GRS 0-9¢ 0
Fio @ AT 0-5¢0o 8o

T | 01 ey efSBTea IR A qre T@ES 9 | IRCE, T oK% @ AP AR_R A1 TeewTey
o EICHCE NI g ef g ewa e «H1f <z 78T 10S (o1 |

! Water Supply & Sanitation by Ahmed & Rahman, ITN BUET-Bangladesh 2007
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colsret =R At R a3z v e g wie ez s e e |-

TG TR G TR A1 T2 JRACACH A A S (BDWS) AN 20 (A |
G VS AR, I 8 TR ARTO TR S (~4(fee 8 fafae =2 | A=t sieaet &t
20394 BDWS-4F & (15 ¢¢fb Nrme e a1 20z | A[E A &y emifers ¢ wgged o
Ave W ew*s =@

CBRET .5: AR AR wrge “F=iforEenRs e

AR edroNeg ATRIRGE ey azmadmi%‘ Ry g IRY 2008 G NG Tl
Water Quality Parameters Unit S talgl ;ar‘:iss WHO 2004 Guideline Values
SENRIN (Aluminum) mg/l ox o
SCT (NH3) mg/1 5. 5.¢
A (Arsenic) mg/l 0.0¢ 0.0d
AT (Barium) mg/l 0.90 0.09
PSRN (Cadmium) mg/l 0.009 0.009
FIFARI (Calcium) mg/l Qe
(FRIZC (Chloride) mg/l 3o N
SRM® (@I (Residual Chlorine) mg/l o
(GFIREIN (TIB) (Chromium — Total) mg/l 0.0¢ 0.0¢
fFE (@I (Coliform — Faecal) N/100ml o o
(5 @ IfeTFt (Coliform — Total) N/100ml o o
R (Colour) Hazen Unit 5 N(q
A (Copper) mg/l S.¢ >
2. (@2 (E. Col) i ( 1\?/ ﬁ)l:)[rfﬂ) Must not be de;zcr:;;l;ée in any 100ml
(FIRIZT (Fluoride) mg/l 5.0 S.¢
“FIMOl (Hardness as CaCO3) mg/l oo ¢oo
(=TT (Iron) mg/l 0.9-.0 0.9
ST (Lead) mg/l 0.0%
STTPICATRI (Magnesium) mg/l ©0-9¢
SIS (Manganese) mg/l 0.8 0.8
TG (NOs) mg/l 8e o
FAFIZT (NO,) mg/l .0 ©
1% (Odour) - 7% T
(o1 @ B (Oil and Grease) mg/1 0.0d
pH - Y.G¢-b ¢ b.¢-b @
oG T
(Total Alfa Radiation) Ba/l o3 -
coeTTERT e By/l So -
(Total Beta Radiation) )
@ISR (Sodium) mg/l 200 200
ST S0 *Mid (Suspended Solids) | mg/l 0 -
EFIZT (Sulphide) mg/l 0.0¢ -




I 7 3RS A EREIR g AR 6 TR e G252 A ST

MUSER USSR RIEI R T «B' acnicl':de's'hw 4 2y Y 008 T ARGRS Tt
Water Quality Parameters Unit g WHO 2004 Guideline Values
Standards

AFCED (Sulphate) mg/l N« 800

TG ZIrgs I *mid (TDS) mg/l 5000 5000

OI@l (Temperature) °C 20-90 -

(IFICE (Turbidity) NTU ¢

W&l (Zinc) mg/1 ¢ ¢

2.3.3 R ~AIf SR g ol A vifkwt @ sweaR =g

(T GBI M1 ST G, S (SIeItma QI #(1fv SifemT 28 %! IRt fofars e
4 = | A, e [foq sy 21 e vifewr a3sew 4eE w1, @it /e[ e T WeR I
AT =7 | O A TRARSE KGCE efemia afslt B SRRy A Akse asTeng
ARPHN PO T, TS (SIGRT WS AR LTHE AR, 2~ 5oPTR G A1 oy fife
(TS AT | (*TF GAIFIF To1Tefe 21 bifena qio S+ & 708 i =00e |

9000

8000 -

7000 -

6000

Water demand [gal/min)

5000

4000 : ; : - .
0:00 4:00 8:00 12:00 16:00 20:00 0:00
Time [hours]

Boar 2.5: @6 12wz woifeles 21 viftwa are

AR emi¥fe ~AfeR sifznr arel weefos [fog Sl (AT 2ie a0 ARe Qe fofere Togiore
TR, PR AL ARAFS 0 @¥we HHg 77| ofEre foiqgpd Tve =g il
ARSHTIER 0 FRRISIR NG g A afswlre w0a aam a=fs Ir vifzw 2w 2gs w4 |
ACEF, (P *12CEF Toifefes Afea bifew T[Rne a3 AT GIIRI7F 99 € &fed 89F
o7 37 ~f[foe =7 |

G (T N FaRIcs (vifme) w2+ fels %R TR A @riwe | I5ifefes
TRRAIR AEErS bifewa e Afafes & | afsfiag v ahifefes «Aifem vifewt =t focma oI oifea
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PRI 28 TR O+ FACT [T AN I | AfS &S TBR eramemi Afea sAfwer fo w1 @
CRICHT S0 IRIEIR @2 TG HIFEWIR (50 (& &, SN (AT S B A | T 5ifewt (Maximum
Demand) (=T e e 6z IR ST<aE F00 LTI A “Aifeq A |

G5 S A FRRAR TG, TRIAIR 8 BT 5T AT SI6S | ST (SIGHT SITHR TS ST
Al FRIT IO ARG R &G FATR (TF 1, 07 Wfsfie A e dres 2
| AT ST (TTPTOR FERER Y I A (Mewll = (intermittent) , e oz =71 |
YRS (TRPTSf T © (AF 8 IR A TR R | T 7T IhTefes /ife vifzar wrore wPgad
(A G R (STFIHA SIWR et fer g Aife stz arecs 27, Acs fMftegeid A e
IR |

0.9 ARRES A SRR IR e SRS 8 AT eifemar

GG “NBoRIES N F<aE TIYE IS 7 I Faz© A 4790 @R @13 AN @erenta
QIR | M A R ARTE =, SR A Q= AR B AT (SIS IR IR
TR T PEoE @ g Sfsfie ST rEem 41 Sl 2w ¢ | o[, g s S
TR Al (P ARAANTS A TR Y AT T | 92 ANfS Foee =ret 1 ereia
N0 RRER S W8I 7 | AT N AL =0Tl3-

S, 9ISE I 9IPE B (ATF A1 =9 FI (intake);

3. AR T

©. Al TFTH (ARG (FT (o T &)

8

¢

. [aoa9 597 (distribution); @J?
. TRRE (house connection) |

8 #f7 MRS AFEPT FR &0 @B G IR T 55 Soie gl I 741 o5
TR T AT | G G AT [em S O AR SATN I (O | ARG B A AfFeers
AfFTPTR AR FOTCNR @6 57 2T F1 20ACE, I IF A1Z=RITS AT A= IR ARG
G TSR @R Srmeey age 34 200E | @R ot PRes-TEhiagng (Fa-3) F9F 03¢
A 2FS T JACR, @ AR Alfe e efm7 2= ba @=ie zree | T b gioy
@ pPY To T A U SR AR AR (AT R | PPE T (AT A AT
(@, RITT AMNE A-TACTHCD* ST AfR-REBE @3 e fiEwems Fh0e 23 | G398 FE0
Tl TR, (PRI, GPIRPCT, TR R (@R, GIeeo=w, Reeg==, (iiE-tFiae=,
T G fqoge Af R diotefer sy Faco =7 |

R-€
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woreg ff e T T RRRICE T fReTd R 9 =, @ &AL AP QIS (aeration)
2ff @R T AR AT G AFCIRS FACS 2, TS TR TR (soluble iron) o SR
FR® = | GF7R ARG - IR, (FRISTEH | GFIPET , TR AR IR , G =m,
T, (ATB-THIRCT, TRTF G f[Toqe efeaR qrotefer 7oy Fa0e 27 | QA gifis «de SR
AT IR G ATEATS! AT oSN T FS7 0, O (AT (FIRCTIF T2 QA
TS (oS 0 TR ~Alfrs e F@m =<8 @I (residual chlorine) I& ATCH |

JREACACR AP ST, ARANES A IR IR 9oy A g o @62 T AP
@, (I GBI ARG RCIR TR TR I A | AW Ao T JRACACR AR A @eore
AT I A= =7, O3 @G 41w (safe to drink) T [abe 23 | @3 @R A27[iRe
A FTRE TFAG, @CH GG (AB-TFHIRCTT ST & (I A1 AR S (72 | 92 799
GTfeRE BTN @RI Sy 05 G(6 Ar4=er @2 o (I 200g |

Storage
Post
Chlorination

Household

Sampl
gTeang N

1

Distribution & 13
foa x-0: R AFfeoR ©FT weroNtTR 1oy ~Alf FRRAIRR eR-ow

JRACACT (ZT (TPTOIER Ty “I12=[1fee #I1fF 7e<a= %0 8% =114 (elevated water reservoir)
it «afB qraReet SR Reww REbe 27| @3 (FE MRes <1 /el [ee 99w A"
AT TRRAR TN | @ ey, AT AR (2@ (head) ITOIGE WERe Fa0e & AT A
(ST& TR (house connection) NTLITY SICAF &S (ARITS #1CH | ©CF, U *M@fors Alfas
e (W5 @S2 17 (constant pressure) ISR AT Fo 20T NG |

«2 PN f[fes “Af o=@ SR T e Wi Refreee favz 3@ s 2mmws |
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2.3 I ARBEA 8 THATIHCER (1 (Strategies for Effective O&M)
FRPA ARGEA @ TFATH (0&M) [Fe Fa7 7 55 JTox (T (strategies) PR T
TG, T WL SPS3
(5) ARBRET 8 THFACTFCIR Gy G5 7 ~RFF1 dB© 45
(R) ARGEAT € FTHAIHCOR G ATACTT G 2
(19) ARBETT € THACTHCOR SN G Wl Jiad Fq> A= well;
(8) T FH® T G ARG TR S TG (tools) 4 AIreT I AT;
(@) *Ita1 PGSR GIS-based map 28 A4;
() =i =T @ T fomel sfaeg 2Es w;
(q) PIBY TR O @ F@iifeq IR 2o, I3, SEE 29517 @3 MIS GFE TRl

40

(b) e *f& TR 10w e foT 1 S8 (Energy Audit Action Plan) &e=I9 F4T; @32
(5) @5 *fe ¢ Tvz Wi g Hieow efedr w1 |

QY THAITF FECIF S (Objectives of Maintenance Activities)
TYIE-3 G CTFHT-5. @ ARBEF @ THATIF (0&M) T FAF Twr*ly I FT ZCACR |
B SICY Reeied Facgw el SR e Srw=ipTiR famel ©itd Soerd 41 20e1l

TSR ARAE TS (deterioration) &SR s
Wml?f@ﬁ\g_\vf (sustainability) ﬁ <40
SRR SAFHEF LT (sudden failure) @4 FT;
SRFISICNR #AfRBTT F3 ZT 41 |

R THAIHCI &FF @ @™ (Types and Classification of Maintenance)
TR GG ST AT, AT CPICAT AN FAOICT I AP Al | LRSI T S(D SIesy

o
[}
[ J
[ J

fafsre FFlta=F (Routine Maintenance)

M STCTE FIGT AT (Periodic Maintenance)
PR T (Emergency Maintenance)
ITRCATLTETP T (Corrective Maintenance)

e AT (Routine Maintenance)

TRFISTCN IS T FRFT TG AR G (T TSN (AN T TG T, O e
T T =7 | @ft SR PITem oI R AR T2F 403 HoI0o 0 | IRGF, e avelicse
1S3 T SRFIICHR TIBT (depreciation)-€F ST |

R-br
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feafire Tt @ e (afFEPTTRs
o I INZ FAT TG, ©f ST I Fl;
o I T, Ol feT™ A1 B M FT;
o ITRCS (IS @ THACITHY F G TS 8 TR “ATFHF 047 |

O PRGN 2RI 2 AR TIER 7 6o I @3 AT Fwho FAT |

B T I THACTHA (Periodic Maintenance)
M3 T 77 o7 ST TFACTFN TR WM 8 TNCF HILH THONIF (Periodic Maintenance)
I R | G PP SRRl

o (GF, T2 SRS (sluice valve) 295 ARET 0T T2 4T3

o TRIAMT TETRCAT A G (NGF, FIKET 8 IR (RIS 7 &fogofe Ha;

o AR TR SRS FFeE T ©f S e |

T TR (Emergency Maintenance)

(X T B 2T 340 I 12 8 GPlH [SGre T FACS =X, Ol Gl ToCTwel Jefl
T | SARIANTHA- (DT I 0 (1T ©f GRS F41, 1 ARNERRE 27 [GEIGRER N 20T
(T Of P @ AIFOI] Jego T T |

IRCATLNETP THACITF (Corrective Maintenance)

TLT SRFBICA NAE JT GoT SCA FOfGre TF+I1 2o T =, X IRTHTTFTS TRCATITHE ST
27 | TrrAerEet, AW (I A R g ST S IR EPRT I e {ever A v
T LV P T, O THPS {RTFIS! I BIRAR G (@1 A1 5 209 A | BIfRwr o gy
T T IRCATGFTD 777] A=A T N R 0G| e 7o Uf SHeers B0 (development
work) 2T 2T, IR G2 GA0NK ACHATACTT G ST I TS T, T ALR[S THACTH
ST (ATF = T IO |

.9 T 97 8 4wssfid (System Rehabilitation & Reconstruction)

TR AT=Aifer, [ T @7 FIE FEvea 7P G <[Fef e @7 etare &, A0S
PIETRT ST Syl & AT |
e Fpeltase Freaefens FET 7 e oo 391 =33

o TRFIICIR oY SL* 7T a5

o MM SRS e ol G TEew, @ ~d e a1 A= AT AoH
TCOTT ATCB= 310t (IR BEHE FReAre 41

o SRFOCAR & FHAG SRTF 3 FHAIH , [ N FICFS SIS AT« S I |

SHCE, T (@A SRBOHAR TS @ TP SfASFeg e T AT qIR T
SIS T elfegifre 2w, o G sl faria feafoe =7 |
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.8 THIIHCI @S [WII5CF NFWS (Criteria for Selecting Maintenance Method)

@ @ A1 TRIR G TFATHT PRGN AL (GF2 &N TP | SAR, GRS FS
AR =03 1 GR @R @57 TS T6CR, A el @ S#iby RN [eafoe &7 | e, e
PG P FAIR WA FoF AF© T 5o Fa1 wroe wwrgeyd | 79 wivg Sieref frmeee s,
O THACTH (FFAR =Y | (@ (P THONCIH PRGN IR Gy fferie pefer rapar wace
23

o B vl It S ae F41;
o @B WAy PR fvdel w;
o T THONTFY Aafo 40 e |

wfoa o SR fdre w31 37 zTs «ft wrore wwgad | St woR T TR TS AT 7
8 Ta0e A1 | @l 936 e @ow GifES SiRe AR A1, A ANETOSCT TPFIR I F0 | 9%
(@ T THACIH 2GS (@07 TS 20 AN 766 FROE A TN FCL, TS FIS (6 A<y
| L (AT SAPIOCAR ETS! THOIHA Nweeo! (maintenance experience) A4ReS @67
PR FAGHT @ TAYS THCACIHY s Eba S0 eFged Ol I I |

R.¢ THIAIHI IR (PR (Stages of Maintenance Activities)

QI T B[S FIFSI HPMCR Gy (S «ieet f5g erefis Fas ol 341 e |
Aol 417 wrome s, TR Qufe SRS THACTTH PRGN TSI ABIRCH HRITS BB AR
weq | o ariefer M

o SIfeHl 2BfS 8 TNV F4;

o SEIfHIET @ el T3

o TR AT ¢ SIS 531 vl s

o HCT SFCAM 8 JCSD JAW ;3

o TIUQ I, FHRA ¢ Fwma o ;

o  THANTH TG IR s

o QTSN feziEel Fl;

o  THANTH TG SN @ R T3

o JICER A (measurement), o1 2@ «ae =g #AfTTd F1; @I
o fEoTREFe @ fNarwIT Frer 41 |

.Y JEIES @S (Implementation Approaches)

T PG JRBARCR [(fog 7ol T | GTefT =0
o MR MCaICeR ST;
o IO Fffa SBICFa TITw; @R
o (PRI FIFAR TET ATHENOR @ T |

R-d0
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AN TN SR EINTed GFE TS 2WeEet fre e sl o/ Sssmiti Fifef seeewd
TG FR (RIS G I @ACS #I1TF TS TRBOCHR TG TS I I |

SeE, Gbe ¢ eRfeIe TEelfed (WNTed &) Sfot OFMACE THACITH JG F7& Fal
QTS | 92 (@ Public Procurement Rule (PPR) 31 U3 Teraw f{fe Sepel $40e 209 |

R4 etex et 8 f9F@e (Quality Assurance and Control)

FHACTFO IR JRIACA T XS SATACH @elron« frperel ¢ frae aafs o wwmgeyd
R | Sormare W fAF5e FA0 ARG ARTFACE AR T 2o A0 | Pamices wiftng =0 %[
<F6 J=7 41, Al e =6 (@FRAGT (Bill of Quantity-BOQ) €7 WK SEYS ARFCE | oz Fite (Hia,
AR T g ©f SRR T 770 FACO A | GRONS, IARY THACIHY G TP IO
20 | THNCTT TETET 8 AFE 21 A2 I ANTS THAIHET FIeT GH(6 (GHAZ. P AT
A |

b SRR 8 AETH AT (Supervision and Monitoring Mechanism)
A TR YT TR FG AGRTS TPTe Al Teaz [enem wifaefs w5 w1
T R | FIE FIera ARgTR e

o JIEA W & AR T WIfe CofReaIw Saft Mo Wewg fosfet/zrencarse e
TR e 41 |

o W FTRECCI G I TRFCACIH ~@ JIRE Pl | (RIS GG TS A(9S @ JIRCH
89 97 I |

RIS e SRR U LTS Toel IS O (@ GG | Sowd, (RIS SIS &y e A1
0T Y 9 el e e S|y onels @ AT e |

.25 AT afsfemn “fRFFr (Emergency Response Planning)

AT A TR IR ARG Qe TFACTH PRGN G« @lfsfemam AfFga (Emergency
Response Planning) 1S @I %S ¢ g @79 (R0, T MYC 1 @<= [y 312 sace
A T AN @ITSNCAT WIS GOICS AT A= 2Af7fFfore o ¢ FEFTeNg Arer (e 7 |

G ARPFAR 5T Srm=ly ZCeAl T8I iero! fbfzre w1, elfsieamaa eiay ecareaia S (procedures)
@ fifST (protocols) T F41, U ATIGAT SRAVRAR 0 TS SRAMING 710 T TS
@I TPl AR OTS Fo AMTH (el T07 |
Pl g g AT Twree e

o AFfod YrAr @ 1, BT, gefare Topifn;

o TNEDT LT @ {1 T AAIR#T2A (ST *IGl;

o HfeR VA I G IR (I #ITT;

o R GG fF@e 4TI cyber-attack 1 7 IR |

-9
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Terdr efsfen fssgam a4 W’R (Key Aspects of Emergency Response Planning):

o V4TSl IR (Vulnerability Assessment): FT50E F8I_Y @vﬁ? 8 erel fofee a1, @
PSR o, T3, A (T Rfye zear Tenfn;

FeET 8 Uit (Procedures and Protocols): TSI SEY FRFISIC AMGl (WS
Ty {2 T Cofd FA00 20 197 AT SO 2(J QAT 4™ F[oiw, W JA0wd <1
fdRer 9 FFmE PR

SRAMIRG 8 FAFW (Partnerships and Collaboration): &l #fi{3fere T TNIER &5
S RG] AN, GRPAl FIGAN UG, GG FOAF, YR T AT AWSET ITRE
A TS ARG TE (O]

2% 8 I=@T (Training and Drill): &=F41 “fafgfsrs (Rt 52w Fivermm) FIve a8fe
fafoe wa &= fafire affred ¢ IrRq TR SeTe ;3

v ARTE (Resource Planning): (¥ 2SRl (AT ARIAST RITHR &y TSI
AAPTPM, T@ANS | GIR TN ST (A2 LR @ Fam7 Wi F47 |

R.3.50 Al 8 =& [+ “f6#= (Conducting Water and Energy Audit)

TeAfre ¢ feqag ifa Gio Sy SR Seibd &3, A CRT NIRRT S BN (77 198 46T
@3 fFg S (ST® #IFE (physical leakage) 93 5% AT FfS (revenue loss) | ©I2, “ifvg N3
IR WL (G AT oA | TR AR @2 Foivca o< A [ s ecare | i
TR T (ST '8 G W63 TOAR JT TR &) S HFRETR AT fdaicet T=rre 34 |

INeE, *If& (Power) 45 (NG 0&M 2FCHF 90 % (ATF ¢o % 78 20O I (Nodd , *If\eq W 92
R S5 JPT CTAT AW PIST Jaee MR wrgsid g A wea | @it @35 et
& fRIwE T Serw F1 789, A *fE AT @3 g 416 I TRy el Hfee sare
RS FCH |

2.9 Wi 8 JEB IJIY (Financial and Budgetary Management)

GG NN AR Y FFSIF (GF12 AT A A6 ST G FFT LT G4 SO
aAfewT a1 St | 5 frEe @R SR e TG0 OB 7T G 41 9T | GF0 IS RONIA
Toi7 fofe 303 IS ST TEE ACHT A8 TR ML AT 8 FFeICIHel G 3 7@ 1 @Co
AT | 0&M 3 IR AR *Rreww e & | @7 e s ==, afsviag a«mifass a7,
@3 AR fesa &y fvre 296 | (@ 31w anifefb swe<are 98] 5 A0a0R, T ARTS [y 43

SRS N AT &R (7R |

o9, GFG T WEF FIGEAT 2@ (financial management system) &SR NKIC 2/ FERA=
YR 0&M ¥ ez, Wi fgfodierel I, ik ArdezIv (G1Rel ffoo Fam 7181 |

R-9R
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2.9 ARBER 8 THAIH /AR ANTTS! GR A SITHTFS!

Limitations and Constraints in O&M Implementation

JRFATACR 2N TR B TG 8 THATTH IR (F@ ({5 Szl @ effoqwive
JCACR, (AfeT feyhois

> W& ANFTS! (Financial Constraints): f5g Afe@ 2o sifiies (fater o faer Aenss
NGORT FHHLOI ARBET SIS AT 77 | (T A ¢ [ ey GBS gy A | @
51 A0 Gy PR (ACF S 2l 1 & | 0, Rfiea fofers efsaias g
(ol YR [ye e G @i 53 Aficscas SR #1f TeRER g AfReE
TR AT AN &= *R{1@ ST 1 AT 7 27 1 |

> Brifee i e e Atz BT (Tariff Policy and Revenue Collection Challenges):
QoM (TPTOR 2127RITs A FHRRCET (F@ IO A [Sfed G #1207 I ol
ST AR Brifae a9er AfsieTe =7, FRe RTRES TR QU Sew 2’ IR | T,
AfR efpe bifm (o #AfN T @ =7, 31 A Tesime 46 e (o | oTPTerefeT
EF @ AR AeAed ~IfRifgfon TR H=rGR Al ARGER 7 Frifkee TF AT FACco
AT T | GF2ANL, BT TATZ TR bro %d @ ATIAIGIE I | FIT &OF @ AT
BICHR BT ST T Fg = “Alfe =712 ffborey F0© 1 0 M e+ fre frenfzs
|

> W% el 9IS (Shortage of Skilled Personnel): 435 (oo™ AIfS <@ 4934 A0S
ARG 8 THACTHC G /& 8 WF GadeT TG | G2 TGoae] G 71, HoTrs
AT, A Koo, ALEEs @2 [oqe (TeaF @ ARBE @ THACTH FIer I R
ferem A AfFET (WSP) IR 3 | 96 377 ¢ I A IR I9GR & NS
PRGOS 7% Tl AR | OF AF (NPTOR SIirs AR Siferer S
PO G ICAE T | T, AR IR CTPTOIR A GG QIB1OCS QoCR, Al (AT &AW '8
IR GRIRIRTO! TS A |

-D9
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TGI-03 A A (IFCEF) I HRYPTR

0. G OTga TR

BTEICS ST YR ST O T4 IR, G0 $ISY A AR T IR WG gopg A (TR
GBI SIRICE G5 | e =11 R 3o feany feanefet fog =0a s | elfefbe tafigy fas e <sar
2 |

0.0 I T

(TPTeR ~NIRARIRS ~Alf FRRRIR TG Al =0 1 = $og #M1f (AT, =T AT, N 8 Ay
TG SR 0T §7BE #H1f (ACF | IRFCATR (@TFIACE G K04 20T 970

») 9I%Y AT BT, ACH TAWS To1P~ I =, G
%) 98 “Ife &CHF, [ 4R R, 57 (Fixed Type) @3k SF (Floating Type) |

0080 PISY HHifRR TS

P79Y I AR FTCS -0 Itb SRES UFRFM (aquifer) (T I azre efemaes @R | @it
012 97 3 9FETFRT ST (confined) =T (AR (unconfined) ©F &9 |

SR TLAWME Tl ARG (T GHRFR (A A TTSFTH 763, O g oFea @t wa «FEFR
@S A TS 21 | SRMCE, O TS 71~ o AR GHRFR (AF A1 SrerTa &=y
ez a1 27, o9 uff T2eT TSTOR (YT GHIFR (AP Al Az FHC© A | 5@ ©.5-9 A
B (Water Cycle) IR UPRFICI LT A= T RCACR |

REEE

S ur—
i1l e

" Shallow well |

Impaermeabia I
layar water

Confined shialig

Impermeable

layer -I
o 0.5 A b GR TR 6 S FTFA

s
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TAMS FTP: (TPTOISICS ARERCN MG N SRR & WS $o1og #iify Srarees
TCwCHy TeAMS Tl Zoi 1 27 | I 9910y Al IRFATCCHT AN 1N weeTexe o= 3,
©rzee G T (@ificaerR TP [eae g TR 391 22 | 58 74 weifareiifiye gorey #if cs
ARG AETe 77, o 4t @3l Hoers Aes eferreresae w1 =3 @k [Kfeg «ieam e
JARA AT IR ARFR TR T T | G3(5 SAWE o131 AT 1w B (e 9=
B AT T T | ST AR {Bfore (T #A1SzT 71 (aIteT A1 AFTgeET 2neqF Bl (e et sace 1
AT, O RICO bifFTe TFR T@#iife T T4 = | G0 TLAMS o1+ ALRTS (F TP SRA fea
o = O T~ @R 2170, IS Fy, GHETH, FI8S 1R (R (FPR) G TEfeR AR (Titaa
PR | RS A STSFCHR ey ATHGRI FTO] I G5 A 2 FBfeR AR (T
(PR 0T G 91 2 | RFCACH , AT TS FeTHFCoN TSITS] SCHFIFE I IR GFEFE R
TS, ERICT FTOIET TeAMS o1~ T I = | I 7o qR 99y Al Z6F (TeAma
TP ) -9 GG LR TR E7 @ 8 SRBCAR WLITT TG FAT AR |

I 1]

ot
- icreracind 1o horshold
1 st il

ey v
— Ii‘wru?qli'mhr[ﬂm'l

T Borphe wall

Dhrillieeg e werkhy ehill cprinigm
oy by pumpeg)

- _Pngating (nll bt

e four inverted screens
o ©.8 YR ST 137 o0 0.¢ GRS PR TTOIET T

©-3



colsret =R At R a3z v e g wie ez s e e |-

At 8 (WGTIR 107
TS TEAFCI Ty AT AT @ (G A0 5T 0. 0- (AT ZCACE |

(7)Pressure Mon-returnis)

goge o ulIclNl'\"u"l
11Airvent valve @A &

Electric

coble
(10) Woter level —= |58
measurement
hole:

(DDelivery

- @Sleeve
alve low meler
:ump base

Static
watet
Level

Pumping
Water
level

Riser pipe(9)
Pipe connection

(5) Electric
cable

Pump casing (4)
(impelles inside)

{31Suction inlet
with sereen

== (1)Well screen

4

@Casmgt 4

5@ 0.4 TAWME TR T AR (BT AT TARH G AT o7

055} PPY iR ENGF

A, N IR T IG TR (A 2B, #A1f G TTer ~A1R#R1RS #A1f s SEwt T,
[ GISY Al =AM Jaze & | IRFACHCR TArers T4 8 & GIPIe Afe B 0y I8 A1y
ACF, SR 2 G AN FF FACO T A Ta1A AR S «A1f sreaer T4 99 | 9728
Al 2T LTS Y2 LR T ACI%3-

) SPTI BF06F (Floating Intake)

) 95 2GS (Fixed Intake)

(5) P V5
>) M =T SRS <7t

ST Z0F @ ATGHTS HHCHH (AL RFCNR) A ST AR A7 G921 341 =2 | o 0.9 @7
1) 8 (2)-TS (TTAT TRCR @, AT AAAG AFTR o7 G 41 AR, T (3) '8 (3)-T© ARG
GG AT AR 7Ch Fo 1 RRCR | 2 0T G0 OPT BIFGR Al 5+ @& ¢ 3T fea tofF
R AT T ST SN (16T FAT AT | AT B G- ICF 0T A8 To=-f05 BT =T ¢ |
SR ACPR o SFTSR TOTOR I NS AT T @F GG TR T ST Soeaee! =11 #1ey |
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R) SRFISTANS A5

Bod 0.br-9q @B ATRe ST ZAS BIFHIEE SRR (ST AACR | T A (A7l ==
D) wfeeifes A a0 @RI AR NG A NI TR T4 2T;
@) *FG(0 PG R FRITSIF ACATG A1,
(3) AP (K 4T A & 7] FCCR;
@ 2 (S0 AR I @Iy I =T S A
(5) (eCAF €& (Anchor Weight);
® TR F, A TS I T & 5eICS A (A @IS0 TTET § TOiR);
(7) BES =AM (AT T ARIPRET) , T T 767 W A
THAfReICs 935 (TS ABTSN gl T4l =7 |
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@ Intake pump
[submergible) \
i & An\hh_t_:r rope

_-@Anl:hr wil'l-'t-t =

H.\.

h"

-

G ©.b SFNIT 3T6F A7 A5

() f&3 35= (Fixed Intakes)
3) #Hf SRRe SRS et

AP CFC@ A4 T B2AF (weirs) (O IR AT 157 N0 6019 41 27, OF IENACHR @
CFE 2 ZTIR T (AT T A g 40 T | AN BE ARIS T 0T AN AT AT
g AfRTST 311 =7 | B 90.5-9 IR @bfere 37 N0 YR 40 (AT ZCACR |

Vabie pegulatees | Pisiine A

High Water Leve! |

Low Water Leye|

Fipeling B
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High v, . ; o

Varlion betwess | U210
o high ind iow 1im
Low ik wralee [vue
. —r
.

Figh watar il
L]

oot

]

G 7 @ 2ITEF (VT @R @)
5@ ©.5: 37 TTET W @

%) SRPISITAR Ao
oar 0.5 ST fTe7 ~ib €20a 2063 7Y {7 (e =ee:

D rewE B BT

o@ 0.5 (1) 20 F16AR B0 TS [ R MYE 278 IRATAC 47 I J9%© = | GISA[
B5D 92 GACR: () 271 IS footd g9 41 (Pipeline A) €3k (¥) BIeta= 6 ez =12+ aca=r
AT G TATSICF A AT (Pipeline B)
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@ 0.5 2) @ A =R | @ Jroiw 6 AT, S 9T AP 10 Fe! W@ 0.¢ - 8.0 fHF |
JIETACHR W TAICS G2 (AT 30T IS T, (@RCH TF AfF B Il IR Ao S
AT TG IR 2 A0S IR AN TSGR Sohol AT I o ALy AP |

@) ™ GIRPR MR A IO

5@ 0.5 (3) @ (M ZCACR | GTO AP FoFCoT ARG (1R GR (2) 9 T AT FRACARE WS =2
M, ST G0 AT (BRIF F7I9 FA00 23 | G2 (0P FEONEG AN FRKA2 [T (ARl T |

@ I ST B

@ 0.5 @) 9 I AR | UBTS (2) 93 o AP b [Eo 0o =7 W3R 8 WoF w3 @&
(TF AN TTGET 78T T 1 | 2 (A0S 20T AT TAICS AGHITET AT IR HIZR FIZS 20K |

® T S T (1% e w@h):

5@ ©.5 (5) @ ML 2T | @f5TS (1) 97 TS G5 @FNEAF FISETR 57 P 7T g 541 =7 |
(F 97 fo¥sfier FTer ZA06F HISANER (B0 312S | Aff GieeRes Al TR IR 7S F |

0.} ffvoa b R FeEeE Jg

0.2 3F6% Y @b T (Diagnoses)

6 ARYR 40 AT «F [y arss g IR | 92 I Harw oaiers 12 @acs o
T R | G0 “P7IoY A7 ENHF GR WG “@7og ~Ifed ENEF &7 & |

0.3.3.5 PISE AT TBF
ARBE AR

TeAms woTpe e et Bfow | Rwpwe oy st Wit A1 et fefere s av e
T ol (Specific Capacity) AT 41 v W o fafarsiea A T FAON ACH QI BT
Tow | I TAME T do (TF 3¢ % I 1S AW, SR @7 I &7l 8 afosmp g
TS 703 | TAMA FOT ¢ % TN SR WCIR ATFes A *afs P A0S J(I | FTPCo FLF
TR A G (WS (TS IR el TR |
F) i A1 e fefere o7 SATH oo efl;
) e 31 AR fSfere 2 I BT A RER 7 TIEAINS TR E1ree! [i=il;
) W A f@Nlee 7 o Me T =48 Gl Aif»Reaw #itq F1pesia Teome wwo “Afawre,
SBIIo @ AR SABE ETCoeT A[MT;
q) TTRCOR GBS TAM R (Specific Capacity) feaid T W2R T o7 T [T AL BTl
<40
6) B T %@ BT “A1Reaa ta #{ife Tricet I THAfEfs A 31 |
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(5) R SR 77 =&

>) 3

RPeBICR \GroAfeR T RO AR (6 T A, FCT AT BIRAT 2 T 7 | A GOl ACIA FRC
AR GO (TCeTS I AT YR TS ™ STFERe 2T P60 AT |

%) ATAEN &
Tl el @ TSI ToF IR HS SUPTR 2T |
° W‘(@ﬁ;

o 6T AR E0e (SRR Teoe RoR aidl);
o  TIEAINE SAGH ETC (€T F0S NoE 7E0);
o TR foTmE Sfee (IM St TR ATCF) |

[ia)

— Riser pipe
w Static water level(SWL)

Draw down=

. PWL)
mping water level (
(SWL)-(PWL) Pump

\\\\

(PWL)-(TOP)
More than
Im

L5 r+<— Top of pump (TOP)

«—Pump casing (impeller)

«— Suction

L Submergible
Motor

||||:|:i-i S|
"”!.::w:ﬁ < Screen
il ‘I |

Well level meter

Well Camera

+<— Sand pit

@ ©.50: T AR &G TS '8 AT TiwaepiR

9-b



colsret =R At R a3z v e g wie ez s e e |-

o) fifveaet s

o R &G

I & A (zrea JiRCTS AR @6 Waficom AR R W =, e a4t FeTpeer ok 9
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SR AT Hfox Gy AfeTE TIg 4% T4 TG | 9] CFed e e 91 63 45
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S

TFBIEa SR A T4 T7S[ | FFo 37 A

Affgfon T @ 0.9y @ AT @R | R

S, AR TF I TS AT | T LG

AGCH (TR LT |

Boa ©.5: 77 FBIw
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Up-and-Down
metion

Swab cup

@) I @ AR 4T

Jeel g Sitem AfGa A IS ACH, A
51037 foord S9g 0GR N6 T ARECI
T GBIE BATT @R CH BIT-F FACAT 27 |

Up-and-Down
motion

Wire brush

@ KFo© A @ AT

evx ora e =g @, A @3 qfe o
SR G RPOS AR AR M ZANCESE Pl
T | RTINS, SFSL IF IA IRFHO Y N8R
ST EACEG 0 ANl ATRHT 30 =7 |

Discharge Water, Sand, Air
—l

Valve ‘ ?gg

' Reduced waler level

Pneumatlic air

g

foq1 ©.53: B AfHR AwfoCaa gl

g ©.39 (© BT ARHIT AT 8 2T 9G] (AT K |

=
"!

@ 050 BT 3T ¢ ARET w1y
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Tt Jifo Amfoul AT TTF+! I T TWPS | FES &S TS T TP TCTHC
MG T[] (AT 1 | @ (G IPTRP “ahowf IR I =7 | ¥ e [(fog IoRE @=:
med (fTFP1agsg) sobd A (A TPTel AR [T N TR IFPE T390 Fo[ 47
TR AT B PR | TPYEPR-To TR o SR Rl Mo “SeAme
TIFCAR Felfqeae (Regeneration)” FIT #fifbw | fE19gp2 WT Jiter A @ @ @t
TR A, O 2= 3R ~I%eR Wk ififenweid «ifo® @9+ (Sodium hexametaphosphate) =<
TR et 2N ce St ©f TR RFBItT &3 SR b1 2T 8 ProYEHael (Pressurizing
and De-pressurizing) “&f® | f#u2p2'7 oy ¥ o (GWD) W “m&felt fef49dpd-re et
AFeelqoPae (Regeneration) TSR 54T 73 (ATFE AT I PR | A6 B @ alte=T =
TIRIA FIFCH AT 7N B IS 77 PACS o8 PIEe | 9T “wfooe Reeifers ezl ¢ rareaa q@-ifon
F[IRF 0T ST A0 AR |

Aln:ll_tre_lease
Pressure Meter

Connected to
ir Compressor
[ o

————
g WO

Butterfly
Valve

v |saL

Pressure Water Level

ﬁmw.sswﬁw@ﬁwmmemw%

HAFCE ORI PTG GPH T AT FoAPCAR qFF AT Tl (specific capacity) A= I (74T
Y | SRR 2D YT (Tl =T | @3R3 ioiafet SrepTael il =3

>, TP TS AR T =W | AW TPt I Sl HANG TR, O ST QA S Z(S;
3. bifRAIe AR gaces s feore e e g s =3

©. G AR MG DI TA G2 IRE B30l (BT > e (@F08 (Al =3

8. T W2 AR wm A TP T (A Bl s
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Y. G G TS AT SR AT AT T AR TP AT (BT FCH G5B SA
ol Al T4 =7 | 96 TTPHlba Tfe 2R 6 91 o 4P w5 |

I e T SRR THfe wifers = 27, SR U2 A%l W[Re GFE 23S 41 A7 |

() IR &G 4

5) i

TR W06 (W JieA) A e e of A A R
G (T2 @32 Foicaa wroi «femr S @ | 99 T it
AT W04 BT G 2 Ffoa® =T |

%) TG 2

o TR 05ROl (5@ 0 .de SIE, Wi Depth of
AT ) bottom

o Srelfers Aifare qifem s (o (e 31 38 a=r
Al BC)

Depth of
well bottom

J'_ Screan

©) RFseaat Ao Sand Tl ‘ I%ann

PR tation

e S 10 Gy AmeEel ¢ effeE 59 frs =63:
. SEACTRCEIH
:?;Cﬁ% “ﬁ:ﬁ; | | @ vse: TR e |
o Sraifrs Aifars qifem Afs:
v T iR 2Affwiet > co War./Fom, weEr
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8) AMCFA (R ST Y

5@ © .50 TR @R (bailer) IR FF 1T TITS T | WIS TP G G2 7 AR |
TSI/ 1O TP & o .39 (© (AT TFH© Y 7wl HIRART |

TFO© Y @ ARER T4

Tewx fora @ = @, AT @3 Al Soa
AR & FRPOS AR AL NG 2GS P
T | RIS, SRS I I RPOO A AL
T4 BTG SO A A 542 |

Discharge Water, Sand, Air

Wik rape
Fa —Ppd o
¥ T Pneumatic air

\ A J Y Valve ;;/'i W
. 4 |

- Reduced water level

|

.
&
T

o
— Inflow of water

./_:_“
ll
ey

| ool =7 - H\l Sucking sand, water
@ ©.50: @R /IR IR GG - SR @ ©.3q: TRPo© I 7 AT SR

03] PP A &N6F
ATETT e

RFTACHR TS, G(5 #/1f+T TRRAR G &) =28 AN SR ARG R 0Ly AIETS
g 3747 *FRIAGR fafire */= ¢ GFe 41 Wee ACE | (@: 177 T, AR HIeR “AfFae,
CIEICE SIRY[ (turbidity) - S@® (5T (AT ©ICT /<R Sro5@ Wi fReTed fofere w1 ¥k T03 ARCH
TP I8 T 3G | G2 e FREGT AT oS 8 A4 A F &R (o0 A1 8 Ao
TSI AT 3B FACS A1 |

qRITIS, B 7I TS NG T¢I AT AGRCS TRITCR & G A SCALTTS g (Feq
o8 PG | ZFHD 2 ARBET GRS AL BIRAR ZNoF LIwvicad kg ffoe wce
Afelve e F1 TFfa, ACe VIR @Al IF T W6 | I ¢ PG JFerE AN, TR Fo
EE I QI SN I GG Q7 FACO (A, IO AT Ao I3a0= 1=e 7 = |

() ST QTN N SEgee JpT

s) IR

JIECAC Tarefer “fFTIoa Sreece SRfge e Gt J47 @ ©F IR IR &J1ee e i<y (vl am |
O (LT A CHCE A1 2J1R TGS JICR A1RCA bC IR, TG fid e Eq06s ea #Aif sz
8] =7 1 | O g 59yl fre =W |
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R) STAE S
o O @ (OPIA 1 57 Z06)
o F OO T AfSRIfE (1E7) @ IS Syl

o) ez 2t
o 30 A7 NEF ©F CF(@, T AR S_GE AW e oy I=7 77 ofiafoe =11, sr=eE

BTG HoTI AR SPTSF ZCH ACH | OI2 20T N9 Sg« EFT FA0S 2T | 92 AT CH(a
BECRT A AN G T @6 BT Ter e e wece orear B |

o SP INOF G (FE, AR WP foy foy a9y fre =

@-5: TAIF 2R/ Y (seasonal) [OfErs “fFAfE® =, G GIR 2[IEN SRER AR 7S I
G (CETSIR 2125 PO AT LT TP I IR | I ARQE AP S0 ey
A AR | GFA CFe@ Al T2q @ AR AR OIRER T SAoE ST @3 SIpie AfeEar
(contingency planning) 1T Bb© |

-3 &R G Tt ARRIE® RN SRER 57 GFend @red Far IF4 | @59, 2o I
AR 2R ([T AN LT A B REAR PIAC G (S0 @TS #ATCH | QU PG Seo GrReid g7
SRY AT R NS A LI 0T AR T B AP AR T T4 < | I_H,
T TEPARS ARA Y AR IR RIS I = | GIR9F, dfe q2q @ @ ~ifafgfs
(TP & GBI ST 7 PR 2IfTFF! (contingency planning) 1T 86 |

@-0: (F T T4l SCFFS 57 58 AR B GAf eoram @R, GTAT ZF0S #1=e I8 70
TAT O €2 WF (LN 64 9T WIICS 27, 0T AT ST O[T G T | 43 FpHT feygoreet
GG AT g for TOTOR FoiT 0 TS S ARG 0 A |

- (RAEifR) TACS ATG OF SR FANE FANS PN 2 {57 SN TgC
AR LTS 2T |

@ A3+ 0T %7 AT QTG

o (TRTSI AR FRPIRACT TC AT (FT € &R 2 AT B ©f ABIT F1 ARE AT IR
BOES ATTE e “fser 97 A1 7@z [Hes Far | 7 21 (@red AR T
2RIZ IO R GICHCE , G0 B AT IRYS I TG |

o IR 2T A 20 (OIETT T A, G2 CHG 2 BEIER & ARSI (SIC0% WF5e
PACO (T |

o o7 9. 50 AEET TR INERT AFSTE =Y (LT T | AGRTS: T ARTFAR T
3 Ao 11 2, e NN Srzgel 787 =7 )
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8) *mrH7 gk Afsw g

ST FHCR CHF@ ATRA o I TAISIBICT (SFCHICH) 0 70 | 03 57 ZA0HCH &y AAAsg=1ea
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() FRRANT PRC =1 7 Qe
5) 3@

0 303 I, SRR @S T | G978 TS #I1Ta @ A @t pra (77 @R =A™ <GS I,
IR 0 @5 (Al (T |
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BN AR SRR ST I 1 ©F (74T

©) ffseeae S
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(G 3T SIFHA (@B Fo FACO A |

@ 9.30: AT AT G5

(©) T o (ALITS: F& AR &)
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R) G O
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qifer fricaa 5 #Ife e |
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v 07 iR 2Afzmie > co War./Fo, weEr
v’ et (oI Jifer (R TeR
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SIR-83 A

8.5 Glifei Srgd Feicaat

G ST AR Al TR GIER a7 Arefem Fals , dBRren ¢ FFTorR ([FBPTIR
O GAT JAC | GBI (TSR 2R Afelm S 8 (G392 JgHR &= AT ARGER!,
@6 T ¢ THITFN G M1 W F47 TACK |

8.5.0 At i

A TRRRIR TJIGR A 6 ore wPgll T8, A GF J (A N JICT AT #Afa=ee! A==y 6 |
@AN: TAMP T, §"I@‘i AT S=de T (Surface water intake), o3 T4, IS GIRP
Torifvr (ACF 2N AR, FeE 8 [Foqs AR=2, TH Afd GeF 1 o (@I e
TR B | JRFNCACHR M1 IR GG MRS YR LR AT 97® 22, J:

>) JARCHA A1/ GRS A

) AR A=t
STRCHA A NHF TAE FoT 1 &7, @LACT AP 8 (67 A2 TSI (Ground) TS | SATATTE,
FRIBIRET A1 A 0o Qo a1 27, @R <M1 @ (W57 Toxz 2N oy AT | AR o
AYRTS TLAMS T~ (T A SIS Gy IJI7S T, FINS FUAe P0g Ml AR (A

AR % RS = | AT OROCH [RRBAR @AGFT F TR, Tz
o *ieR ST S (e, feterT 2fem),

o TR TG TR (SICFIE AT ARG,
o YR GRS SR (SRR AT ARCFA-TCCHT)
o ORE g3 SR (eifm oif 1 7es #if) |

©F @2 I AR @iy TS OCnd ARSI ef@ (Operating Mechanism) SRS 1
AR, A 5 @ foa 8-5 @ ITT 1 FCR |

») TCo1-Go& SR IR W67 ATt

G AT (FETNG AF0 SACAD FAT FAT ACF 3R Ao Mo Tl grae a1 =7 14fb e4ers Tt (2eF
A =0l POIF AT FZETT TRET AZATRC IR Al AR 770 27 |

R) Wf*B-GTer INCAR ARCF (BT At

«ft PCFA-GoE SCAETR AR (W67 AT o2 FE FE, OCF A0S Y2 I SCOIfEF SR
ACF, TN G0 *TTE0 QT (AT 22 | (& TS T B2 LTATST 20T 92 GA0HR 2 2T 41 2 |
QR Gfb (o ST 7T |

©) WIF-Goer NI HINBRET (6T A

@fS NFG-EoE SICHTH T (W67 AT ol U2 2T I 34, o @it “ifFg 5 o
TETHCA AT TN R AR PICH CATIBIF = | G T (@ ZINCATR AP, 26 & (@f# FTormiy
el
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8) WFB-EBer T SIfBFI A

G2 ST (GG MO TATT FT I 2 AR 8GR SATRCR N M GG *FCHFOF AT AT
SCATRIG (TR = | @RS 5A A1 e+ At 7, ©1F P 798 2R I @3 | ©
*FTEGCP AT TS € T W T GG A0S = | TOACH, (NHET TP 2 T 26
O TR LTS T 2 TS R |

¢) THCET-Eoer INCATR FAWIBRE BT At
THCRR () 8 (8) T ST TR R AT T IG G UfT el [ THYS = | AGRTS
GfF BIRS AT AP ATSHCA FoI 4l T |
1) Single-stage 2) Multi-stage 3) Multi-stage impeller
impeller surface impeller surface submersible motor pump
4 Oelivery § eiver 4 o
Connection L]

to the motor Connection
to the motor Myltiple
= — 1 Impellers
; o = (Thosaara
casing)
) = Suction

These are five stages  Surtion &

Multiple Impaliers

‘Ehmergl bote

VHS (Vertical motor

hollow shaft)
Motor

Concrete
base

Submer-
gible
Motor

| Impeller

B

Support bearing
Hollow shaft
Riser pipe

Pump casing g
(Impeller inside) Suction

Suction inlet
5) Single-stage impeller

4) Multi-stage i 11
) Multi-stage impeller submersible motor pump

vertical shaft pump

Well screen
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8.5.% AR FRHICE TAMITIIR

G SRCH AP @R @GR IR SRENetT G R R (rea =g | @eRyp AR SRR
THAMITTR AR SRS TR I TTLCHICR WY (installation location) @R & fdife =7,
OIR ZFTETACAS FIBCPIOT (AT QAT 7T FeT AACE |

8.5.0.) JRCFA (NIGF A

TARCEA (BT ACPE GG v SO Ba 8-3-9 (I 2R | T A0 (67 A==
TAPTCRS A @S 6 1A BieT YTT Fell ZC1:
o Aif @G T O (3) G VLT 2TI= FCH R FFI A1ZA (2) M Toitzm e aifzs =277 |
CBTE (9) SIS 2mTd A1 T FRFDIRE L AT I CFCET; QT
o TR T IR (GOl TS AT HIN7F Td (Pressure gauge) (8) I+ T4 =, O
T AIC*F2 (T@ (Head) AR 41 T1%;
o AT T AT ARATRC =1 A, T G (AT G0 (€) AP € (TfeTelfy Ty A
oA R4 =T;
o O (v) *If eRIt=a == ~AfRSICR & j37e = YR Ut T9-REH ©Fe (NRV) (q) @7
I IS AT | G RORT ZoT IR 37 @b GG, (5F ST I O ST (AP ARCR
IR ¢-So ¥ RCg P! Bbw, Fie 2ifa geifasT 2= (turbulence) i @=mcas Sca

@f5 WBICS ANS;
o AT D] T AT AP AIRA-9 A S F0© 27 | Gerey IRfR A5 (b) ez ARfw =nfy
et = |

JRACACH I B A AT @6 Twege oa 8.2-9 (ICAT RRCR | ©g Sl Afofs g
BI°l 19 I8 (Pressure gauge) ¥R (¢ SO A1 8ow, 58 I S CFeq el o 1 ofiew
QI

1

@]: I (6)Flow meter

@5 Valve
.~ (I Non-return valve(NRV)

| .~ (4)Pressure gage
L

-— (5)Flexible joint
~ Pump  potor

(4)Compound pressure gage
(to be able to measure vacuum)

Strainer(3)

e s —RNE

Pipe

| ‘} support

(8)Prime water port

Suction
pipe(2)

Ba 8.3: AT @G A g v TSI
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FRNIRET (BT A IR A6 T ST o 8.9 (ARG ZCACR | N ARWIBRE (W67 Aia
TAMIPTLRR AL FATS @ S[ens Bie! 7T Fal ZeAl:

TIoY A GI6 TP T (3) M &t @ G ATHR AT SR () AR 6 | 9%
s SRIfeS 2mrdf 2Taes 14T (A | @92 A IEF A2 (5) 9T LT THAE T AT

AT NS IR (8) A (FPR-GF (Pump casing) KT ACF, G (Ao (6T (@)
BCER A A A

NRV (b) Gl RIDTER (b) ST gioi 341 =7, Aco @l o1 @ Fiess Texg Fwitws A0

B9 7K I (Pressure gauge) (2) (BRTOIRE Wi &9 11 =, TMTO (X@ (Head) A= 41
RIEH

T “/If¥7 ¥ (Groundwater level) N &=y SABTR (*TeeeT BRI #1fS7 =Teest M7 fey (do)
A0 ToTPCo 2T AT 2T

g ow@ (2) og 8-8 SR, AT AR IF0 SFTS FIoF 3T TS |

JIRECACH AR AT FoACTT G5 el SR B 8.9-9 (FATAT TR | I FA—CHA (W67
AT TCO12 AR AT (@17 NGRSO T CF@2 goie F41 ATF 1 1 e A |

HARAARET AT AT 8 $2I9Y Al B (Groundwater table) *RICIHOR & $719F = +Treet
ferfsre wifaast wroye el | Ifme FeTgest wiife B =eS WA GG AT, OIS 2] ST WATIBT
1 2 PrReRERT arE «ft fFEfire «fawre Fe S 43 FEF | 93 T, AEF 7 T0H
YRIRIRP O AN A T |

(7)Pressure N‘T""ﬂ"‘“r"}w}
NRV
Eﬁgc - \ ’Un ve

(1D)Air vent valve — 4>

Electric
cable

(10) Water level —=
measurement "! Valve Flow meteri8)
hole Pump base

Static
water
Level

Riser pipe(3)
Pipe connection
Pumping
Water
level

{5) Electric
cable

Pump casing (4)
{lmpeller inside)

{3)Suction inlet
with screen

ubmergible motor

= (1)Well screen
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TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

8.5.9 AT ITHFIO! (ARTINH) IS

2ffSf5 IR e aSo AT SIS (Performance Curve) AF, Al AR WS (@8R 8o/
ST | 92 FICST WL 217 ARBEFE o AT 2= T (Flow Rate), (15 (TC (Total Head),
eIE RgIR (Input Power) 3% WSSl (Efficiency)-43 RIS o9 (@RICAT 27 | I @2 g4
ARG RS el (red 26 |

8.5.0. GNFE TR R
> eRIEA T

fAiWE ST AP (A0 RS Ao ARACICS 2R 2 = =27 | @b AR For afe erae
(L/S), T9NBR &fS T (m¥h) AT e @fs RE (GPM) Ut < F41 =37 | IIfF =& IgT
AT 2ITER T MRS = TR Gl qR CRT IR AR bR SRid | @39 310
T AR Ol (BT 8.5-9 (AT TACR |

BfF 8.3 U 2R T FARER it (GfReT

Flow rate unit conversion

MGD GPM LPS
Million gallon Gallon per Litter per L/min m3/min m3/hr m3/day
per day minite second
MGD 1 694.4 43.82 2629 2.629 157.7 3786
GPM 0.001440 1 0.06310 3.786 0.003786 0.2272 5.452
LPS 0.02282 15.85 /' 1 60.00 0.06000 3.600 86.40
L/min 0.0003804 0.2641 / 0.01667 1 /O‘Uﬁ 0.060 1.440
m3/hr 0.3804 26441 16.67 1000L—" 1 60.0 1440
m3/min 0.006340 }402 0.2778 /&7 0.01667 1 24.00
m3/day 0.0002641| +——£5-1824 0011574  0.6944 0.0006944 0.04167 1
Ex 71GPM=(71x0.06318)4.48LPS—(71X0.2972) 16.13m3/hr, 1200m3/ day—(1200x0.0002641)0.3169MGD

T4 9T BTG (ACF O S0 2R TF FART FACO 2(A, G 8.5-9 (12 TSFHF » U7 T 7
@R 4o BTG STefNFelta I 1 T FR | SARFTHA, AW Lim (T m3/day (© Fieq T
T, OIRE L/min FCH S 99 @32 m3/day FACT TG G | O > L/min 27 5.880 m3/day 971 |

> (NIG (T© (Total Head)

AR (G (XC (T (IR AE Swool, @ SHOR # Alfacs pece Aied 195 7f6 Sreem
QI TRl dife =%

« oFO THO (Actual Head)

o TGS o 1 ARo[ Fhewe F (Head Loss)

ﬂ@:

(N5 (X (Total Head) BT = &F© THS! (Actual Head) B + THiENS Fo AARCAT
ffoeEfe %S (Head Loss) fRBR

Treel 7@, AW @ICAT A So WHF 218 A 9eite <1t «de Teelefre o qfvr <& =1
T, O AT (6 (2@ T Yo NoF |
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

(RTCF B (Pressure) i@ <1 AR | o< 3@ ce:
Pressure (Pa) = Head (m) x 9.81 m/s? x 1,000 kg/m?

e,

> B @T = 5 ,b-d0 “FBEE(Pa) = 0.005b> (T 2IHCF (MPa)

o fibR (@® = 5br,500 ATBCE = 5.b-> FET ATGIT = 0.05b> GIAAT 2B
IR LTI AT (TR (9% JroIF 0 BT () it =7 |

QIRECACH AT BT N9AT = psi, kgf/cm?, T bar 9P |

S bar = 30.5% G AIf9F FIW = $8.¢ psi = oo ,000 Pa = 0.5 MPa

(TT 8 BICAT I FAER (BIRET 8.3-9 (AT BCACR |

GReT 8.: (2T @ (2PTIa TBGT Foilea

PR P R ¥k}
. - bar kT fem2 m fl rmimHg —
Wogn Pascal Kiley Pascal IktfinZ
WP l 1000 10,00 10,70 1020 et el RO 145.04
KPa 0001 1 [yl 0.0 070 01020 [.3340 T.501 0.1458
har 01000 100.0 1 1070 10,70 a0 TR0 14.50
katiem? 0.0nE0T GE.OT 0.GE0T 1 10.00 a7 422
] DL0DBENG 3 BORTE g POEEDG [0.0G00HT 1 3784 1.422
tt oo (.I?DELE'\\ FOEE] I,/ (107 00001 S 03045 1 04331
rmHg R ATN] feied W’z 0001353 0001 360 L0360 004465 1 001934
[si [LODEERSS / 1,5"\ (OGRS [ 07051 7.0 5177
Tk m {54, L'.P.-ﬁa;:s.?ﬁﬁhﬂr ol Xﬂ?ﬁﬂmﬁ:'f.'.ﬁ??:ﬁ-\-1 *a, Lapsi {1 .’:;x'J.T".‘E’ 151 50m

Simplilisd mamerigalion

Lhgr =1k om® = Wm=100kPa=0. 1Pz

T (BT 8 (@PTACS GF SO0 (AP N 2SIACH HoAEH FAC© 204, (BT 8.2-9 (12 BSHF » 9T T
T 3 i BTG Sphieltd I 31 ©ICT I | SHRITTHA , M bar (F psi (S FICT 341 =,

OIRCT

ba T > 9 @I psi FAMCT TITH A | OF2K S ba 2 38.¢ psi 29517 |

3) PO (T (Actual Head, ha)

PO (TC (ha) T ACHE P AIRCC M B IR CITE ARCE AN B W04y A
(SIfb) Vg | oa 8.8-9 (TATAT TRCR @, MG #Ifvq B/ Toita I b Foitas &2 [
S 37 @S @IS (EHS) I AAGF (o) 2o 21T |

|'|.".|
!

2Suction: Positive pressure

D'Suction: Negative pressure

o 8.8: &FS (T (ha)
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colsret =R At R a3z v e g wie ez s e e |-

¥) (XT 7 (Head Loss)

ARATZR (Tox T4 31 3P, ©fFre, bk Topiva SiRce “1fF= bICo7 PCPE (@@ &7 F+0
Y | (7T # RoTq Sace oy 14 IR B = @AV, Darcy-Weisbach Equation and Manning
Equation. ©J AT 3aAR 987 «fb A1ReS Hazen-Williams Equation &1 e <1 =3t:

hf=10.666 . C-1.85 . D-4.87 . QI.SS . L
QC:
hf = (=€ &1 (WBF)
D = AIRcA7 Sropedre A (No[)
Q = YICRT TE (m?/s)
L = ~AI=eo= s (R5)
C = Hazen-Williams coefficient (I AT TAMIT 8 SRFE T fTSa#ieT) |
@IS AT TGS (2T +F1 Zere Fihe, OFfe 8 I I Ao (2@ 7 207 AT,
[ TG AR S (Equivalent Length) 3T I3 &7 (FIRFOIER QAT w1e a1 2% | @t Ao
TSI & (G (R R IR @19 41 = |
RpiFe YR ©IFTCSs FIFCT (RC &7 (VRS ©ICF FNI~ P4l (O -
FTNgeTy (e sffe: elfisfl Rpfbr o el 197 @31 STaIgeTy (TTe 2ZCA ¢y QI LA | SrIRReTTe
GG 50° o @7 & S - & B Grer #A12ee 70gehy [KTIval 1 @S A (JIER o
797 3F) | IR IR 7 @ AN |
F{@:
hf =K (v*/ 2g)
RC:
hf = (z© =1 (fGr)
K = &7 (SIS (@9 orre, bR a1 e aarrem “ikfes 2)
v = 2[If &=[0=F @ (m/s)
g = T G2 (5.5 m/s?)

) E795 ST (Input Power)

aff AT (VB TR (Ao = A (& @@ |
o (e (MBEE @ 295 “IN= A7 341 =7 (o emieeia:

Pi=V3*E*I-cos0
AC:
Pi = 3975 A1eAR (\SA5)
E = =112 (SItoS (V)
| = =2 JIED (A)
cosf = *INSR FIFA (LIRS 0.br)
= @G A ARGERR T [ 26 qR Tl ST F00 ARG A |
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_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

9) W@W NS (Output Power)

GfS A = SRS RIS = @R | e e «ff S s =
Po=p-g-Q-ht

m\g“‘c;".

Po = SEs%0 ISR (€D)

p = Alfe g (Sooo (Ffe&r/TNTIR)
g = TR G (5. m/s?)

Q = &JMF TC (m¥s)

ht = (G 2@ (FoH)

¥) Wl (Efficiency)

AR Tl (1)) = NSH5 *NSF 8 37 *INSTF-GF WIATS | 5T Fmrerei oy a1 ==
n=Po/Pi

C:

N =%l

Po = SC555 TS| (W)
Pi = 27[0 “NST™ (W)
JRFACAC, * @7 [AFEy Wfeam oy, TPUgse qR fiter areaR s g s

(Q), 5™ TRT IS @6 (FC (H) GR AT AR S4¥& (HP) TF 47 SFTO
A5 | HP fRaRCet o1oar 1 = (RS 5o (74

8-



AT AR #If TGN TIET AT & TN T FICe [S149262°F FRIZF ST _

AT NG o 40 & D AR (BHP) =T 2few a1 capfes
AT AT (WHP) T AT &y CIBR RIRT S BIFICAR & TRREIR 41 AP
e sifgs (R =fe | aftce | e

GOTCY AT Tl -
AP R S FAAE-BITS AT ¢Fea,

WHP = TDH (ft) x Q (gal/m) x Sp.Gr / 3960 S DANSTR =I5 2 ANSF TN, (4&T
CTC: [ TITS TS| Yoo *SRH) | ({5 I S
TDH= GG A= =@ (ft) AT BIRCSA CFa,

Q = &{IR (gal/min)
Sp.Gr= e Mgl *Ifece iifvq &=y » a1 | BHP = WHP/ 1) A

= = 8.9b/0.90 (GIGRFCTE AT Ty
TWRFETEA TDH = 0 m = VE.U ft, 0% A Wl fRIaBeT )
Q = > m3/m = ¥8.59 US gal/m = L.RY HP .
WHP = (L€.b x 3u8.54 x 3)/ 9oYo (BH TE 2SR (36 HP)
= 8.0 = BHP/1 (154
AT, T S S| (AT @ qTG) | = U_Y [ 0.50 (0% BT TESR AL
GFT AT I, 1 fRCHeT )
=u.5Y HP

WHP = TDH (m) x Q (m3/min) x Sp.Gr /4.56 | FGIE (N[G7 SIFR 157

RTCH: RS, fAFoON IBITSC 7 (N6F P
TDH= (G 7S (= (m) 45 S90S =1 T @B 9.¢ HP & (WB6F
Q = &<I= (M3/min) Q|

Sp.Gr= e Marede *fecs =i &= » @

=7 DPHE-(S, 3478 T8 BoQ-(T SRR®

AR Ao ANfTe Tl FIATF Y& %
fSdiae <41 =37 | eowa, R g s
TA=A9: TDH = 20 B, Q= Yo m3/h =5 | @C® 2IIE:

m3/min
WHP = (20 x 5 x 5)/ 8.¢% = 8.0 2576 HP = WHP/ 1 (fifere wiven)
P = 8.\91’)‘/0.\3@
AP =[JTPCs AT *I& 21 =5F0 =24 =b.98 HP
AR | GBTF GoICT dP 41 =7
) fFooN BICE (BT PR 9.¢ HP 7157
*JI0 2 2N = WHP / 1) A I @TS A |

8.3.9.8 AT ATV IS ARNCAT 2&f©

A AT FICSF TG, AR 26 7ol N=e F41 27 | FIeex 936 Twrezel fog 8.¢ @
(T 2CACR, 3 FI0SF RSB TAMITHR el (R ©ICT [T T 2CACR | PO [FOICI 1T FA00
T R AT HISPTR A [Fed (57 T4 22, SR SRt 2! S (el TCA(E |

8-



I 7 3RS A EREIR g AR 6 TR e G252 A ST

> R 1€ (E-Q Curve, 75E @41 - fod 8.¢)

SfERIE™ FOG AR 2[I0ed TR (Flow Rate) 8 WO (Efficiency) NC4F 9% (AL |
ST SO0 AMRETS y-SICF wiel (Efficiency) 3R x-S0 &<10&F T (Flow Rate) e
AC A W | G0 AT Wl AR 2R R &0 Woq 9t aR «f (wFe) T2
I TG AT ©4F G2 T@ICF AEew wol 235 (Best Efficiency Point - BEP) I |
I TSl HCEGN Wl ATACH2 (BEP) TCH | (ARSI CHE 2T L Tl b¢ % O
6 A @R G A ARBEN TN G AT AT Yo-bo % «F N F& F¢F | I wFel
Yo% €I FN T, BIE «ff AT SHafed fore Fa0e i | @2 ¢w@, foa 8.¢ SE
2RI &2 FCIT A Yo0-5 900 m¥/day NCHF ARFI AW WSl Yo% U T AT |

5@ 8-¢-9 M1 AW @, »,000 m?/day &R AATG TSN wFel (BEP 9C0) Wiz et 3CH |
G2 AT ©IF 9T TFST % (TH-9) |

> ANGT IS ((P-Q Curve, T+ @4 - 5@ 8.¢)

NG PO AT 2= T (Flow Rate) 8 2995 2MSTR (Input Power) JFRITIR N0 791
L | AN IO HYFANS y-SICF 3775 AR (Input Power) G x-SICF 12T A (Flow
Rate) @ 20 a1 =00 | o 8-¢-«@ (AT I @, A5 BEP @F S d.b HP = 5.9¢ kw
(*Iz5-R) =i Fa=" 3 |

> @G- IS (H-Q curve, e @2 - 51 8.¢)

(TT-(F FSMH (H-Q curve) 2T @] T (Flow Rate) 8 (RC (Pump Head) €3 KT 572
M | (RC-CT IO ALRAS y-SCF (TC (Pump Head) IR x-SICF 2J102F T (Flow Rate)
ez <0 Far =7 |

G2 OB (A1 T (@, IR G I AL AL Ao T qR BEET G PR A0
(TT FCA TR | 27 FER CFed, wvel GR *e1 1 =Gl «fb 20[ TR0 edgad 0 |
AR ARG S8 U2 IS 77T (RT 8 2[R I 9o F41 =7 | IM A6 4=+ =0o
F, O (TT R AT TF 92 FIOF (BT N TS | T &R TF B A, O AT
AfDIeTI= ST I 21, A o Ry <= I AR |

@ 8.¢-9F TWRATY (AT TR @, 25 ey Wl (BEP) SREH @3 &M% >,000 m¥/day
R (TT H.0 NOF (2TB-FT) | ARSI BEP &0 20-50% FANE LT 2= HIET
ST 1 T | T, G (RO QRIS IR AP 20T 200 - 5,200 m¥/day (000 X 0%
=900 8 000 X 30%=>5200)

8-Y0



el ig=fae =it FaarR gz A o e e e s e s ||

Total head (m)
|
! Input PowerlHE), Effiiencyii)
’ m— \\ _
.| Head-Fiow curve A E e o=
i J |

| Efflclency curve

e
She=

' Power curve - \\ T
43 I i | : iheedd
i / : .. —_— .__._ ! FEEE 5]
= ESiER

¥ ¥
b - A (%] i Thad 1360 1481 4]
Flowrate (m'/dayl

BEP: Best Efficiency Point

oxr 8.¢: A ARTTIVI FICST TwiRAS

8.5.8 A= fr=¥ THF< (PUMP SPECIFIC PHENOMENON)

8.5.8. WfSo*

FFSE* 2T qT G35 AT, @RI AT STSFe 5191 2IIR F 403 O A7 AfHIBICo= (vapor
pressure) fATH (T ST R G FCT Y A-JqW 18 = | % IAINSMT ARISICS ST (T
TS PGS, T 8 BN #1191 B e, A1 JACHAR @ AR (SERE 1S Tor | T4 Fifecs=ie 32
Y O A TSI *a (N qIod T8 Rfe) Cofdt =GR FACAER o AL FCH | AR,
AP (R ¢-b NOR 1 ©IF @ =t Fpfec= w0 I 24 (foa 8.v @ AR Alfe =icoeT 8
AT THO AEFT hs) |

TR E0F 0o A1 TSR (F0@ FIMOCH* 20T SN THeEie oieet @ 8.9 43 Tor ey
2O Al |

FFSH* AREE FAF G AP (RC (hs) A ¢ NOTIF N TCS =0 | GRCT, AT IR
SR 05 FWTS 2CF, ATS AT (T FAC T |

8-



_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

8.5.8.} \SHOE I

SOR TR AT AN 201 @3 G35 51 ©% (Pressure Surge), I O ﬁ'@ T I 5T Al
RIS (/T TR T SRR @ ARG T | T4 FICAT /7 2918 IF T IR, 4 2RI A1 Troor
(Inertia) FRAT ABTAT (SO (WA B (Negative Pressure)ﬁiﬂ | 92 SR ATBCAT (02T Al
g SR AT 1o T TFWT =0 IR, @R A Al FPefT 45w *&Te =it 0ot <@l A7 |
3 TR GG YN AT (A (A G S AR 8 FRCANECD (Joint) Fhong FACS AT |

5@ 8.t @ FOF 4@CTa A TR (AT AR, T

@ Pyrea BT @I AR (Smoothly rising pipe);

@ APA SCOCEGR HCHD @?ﬁi{éﬁ ATZoRAI2 (Pipes rising immediately after pump outlet):

@ %WWWW AZHATIE (Pipe reaching the head peak above the target head then decrease)

(D) T AT AR @, AR ACHETG SR i TI IR ACF | GCS Al TCST (Inertia)
ArFIet T ATSYIAT REAT SACH HINF 1SR AT 472 I |

(2) =R Al TR CFea, G ARCAT B =R* Sgef3 (horizontally installed) ©II T | FCH
GBI FINE A I (1) ST (&4 |

(3) TR AT AR CFC@, A=A Pl o IR 67 Wi FITT | QLT TG 8 ATfefd 212 @
S FIer I, TCT SAGE YINE S T[T AT @ |

T GG IR i MRS T @& (3) > (2) > (1) 1 5@ 8.5-9 #1807 AR R B
38 Foq SWREe (AT TR |

Af ST I
o SAIGIF YA RSN FACS AR TR 8T =0 & (1) Faeone foenae wce =03 |
o I oFE (3) weifaa =, wtF fxfeie efetard gl (e Ate:-
- AT I A S0 (TSI OFTS A7 A1t 99 FA00 s
- I} PUIF (Head Peak) FTRIBIME G ©IFTS (Air Valve) Z#H S (s
- TS AT FI3-2 (Flywheel) IR I(F GOO] W& FACO (A |

foa 8.5 SHBT YINER FFSABF BILAT FIACH
foa 8.v SBIT FINF TFF ARCAT 7 ”ﬁ%ﬁ!ﬂﬁ?m‘?
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AT AR #If TGN TIET AT & TN T FICe [S149262°F FRIZF ST _

8.} TP e At uk fs@Fe 9w

8.y AfvEE TS

A ARBERR TR e ey el sm=i2 spre F=re =03

) EFOICF ™ BT (Dry Running) GTHACAR G 5e1Co =0T | =S, AT a7 SRR # ST
RSN

) EIGRFSET A (Centrifugal Pump) B FRIF ST S¥72 212fR Ty FA0© 20 (FF*IT 180
Aify of$ a0 T3);

) AP B IR o i el sk sace =1:-
o o7 e Rigye A wee & A1 v Fare =0
o (SIC-B(EE T W90 (ST (ATF 890 (S[T-UF N4 AFCS B(F;
o (TG-F-(FE (STHE “AIIFT + do (OFB-«F (@ =& H+1 5

o (ST TS AR + S0 %-aF LT AFCS 2(J, G FIEH (Current) S sAfzmesz
R {706 Ao 2(S;

q) S S92 OF (RU-fEbTS (081K (Head-Discharge Characteristics) ?_[”fﬁi?’“f?@ S T4y
ARG FICS 2CF;

8) A G T (MBI FIOF (SIS WS TCHAT 50 % T W4 ARFCS T(J, G FID
SR12 fdifae Fearsa [ AFCS 703;

B) N S<aE & TS AR NS SifS (Specific Speed) IATHRES T 1 TN T@H 27 | ©IF,
AP LTI Bl FAR A (BleTelH STo 7 (@04 bl 0o TR, Gk #AM 74 aifets cfeieam
A SRTef AT A 0o =3,

7) A IF I AR (TRTIF OFTe AR A0 39 900 2, SR (67 I 00 T(J;

o) AW SRSIGE I/ 1 =% %7 A1 AR, ©CF A 0 2 9 FACO S

) BB 3 2o BT (Pressure) 3@ 11T 9C6, 0T HCH AT I FACO X(S;

&) (NHEE FICEEE (Current) ZITR ARTST (I AZPT) (AT T > ST I FACS TS |

8._.3 AT @b [ (Diagnosis)

AR @f6 [ FTo: ug “IfAbI Wl (Operational Efficiency) AGIRRE WG g F1 2 | 9
ARTAI (TS 8 FIT ARICTFT I AT Y[ ©OIC A1 AR ©F 7 F1 =7 | ACHR @io
iR &y Qe O #Ar 7 eS0T gifore (e ¢ fibR (At ez 41 =7 (od 8.50 ) |

ORI T, 1%, 8 ¥ (1 (BT 8.¢-9 SIFeRPIo®) AT I AT Ho/[Pol biFre Fl 27 |
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_ RIS AR AIf TR GIE AT S TN T4 FICe [SIH9Z62’7 727 IT

Pressire  Non-returm E-iui::er
Airyent  EAgS valve{NAV) P
valve ' - .
Eleetric
cable ™
::::;':;:I m 1\\--. Valve (deliver)
3
Stntic " Y ¥
Water Rfser pipe Control panel Flow meter Non-Return Valve

(NRW)
Pipe connaction

Pressure Gage (to be ableto s Prossites gege

mt;i measure negative pressura)
Zrsy it sk Valve (suction) p Flexible Joint
cable impeller insidel \ . Pump Motos
Strainer o
~Suection inlet - - m_m' |
o m
5
. d‘t Pipe
Support
—Submergible motor c‘ 1
Pipe —

Prime water port
Electric wire
(Control panel to

pump motor
connection

f5u 8.50: (T 3T TPTR (T R) O YR O FRAX 1

(5) @91t=3 9 8 517 (Flow Rate & Pressure) ¥ @ (efrelfd Mt
») 3 (Risk):

M AP 2RI T € b7 THreI[F 27, ©F Gff AT wow Fere Mex AT, 9R 9 S{EGR
A SRFROSIF BT IR @ 967 (Energy Waste) T3 |

R) TSI O (Necessary Data):
o (¥l NBIH &7ited T«
o (TR (T BIof @ sAfaret
- TRCEA AR CFQ: T 8 (Thiold Tox i
- NIRRT 2T (F@: (@ (CeTel Mee
o TP G Al O AT 7@ (Water Level Meter) =T “fa#F© /i &
o AT ARTINH FTS (IS TCTT S

AT AFTTH IS (TS A AlGS T AT |

TS A TR AT (536 &fGaF T 1SO 9906:2012 (HAT @TS A,

For “Rotodynamic Pumps- Hydraulic performance acceptance tests-Grade 1,2 and 3”, “Performance test of
Centrifugal Pump (Experiment no. 5)” and “P study and Performance test of a Submersible Pump(Experiment no.
6) the following link can be accessed.

media-file-148-gxatHZXhd TnWXp2PjCICJBIU2cwHADOb6NgawlpK. pdf
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colsret =R At R a3z v e g wie ez s e e |-

©) fAff5eaae AT% (Confirmation Point):

ATHF ISN FEFITOl AT T T ACPR IO 02T T 8 IO (6 (=0ed Al
3) 2313 X7 fdize:
&t B Ia i St fdaet Face =3 |

) (6 G fdze:

e A 8.5.9.3 SRH A (5 (2T THOR «Fs (NGR) 8 5o 4FF (MPa) T2
RS ST I |

O JRCHEA AT CF@: AFH 8 (TTSIF AT Bl @IF3 (WG (TC |

o IRNIPRE ACHR (FC@: (TR AZCT BT A3 AP ST 1o (2R Bl (AF)
Q@ FE @G (7e Wefw a1 =7 |

GF TR (P TOHO ST FACO R(A (9T TLICAT KT SFATTA-R (T |

) A AFFII FICS D fdiae:

e ekz ¢ GIT (=T SRR AR ARTINE ICS A5 (Plot Point) HiEre wate =7 |
M AR AR T H-Q FICSH fTh (0 TR, O OF AR WHre! ZI7 1 HCA 2o (A3 | A7
(I, TR T AT FRETFIE T WY =7 8 Rgye 436 @S ¥ | @Fod LR S_g Al [Fdifae
T Al TS I T 1 | TCEA, &[S TR [SfGre AT S[g] FPo I3 AT
537 Q- FACO (A |

8) ef SIS I (Action Countermeasures):

2RIZ T € (VT (TT JGE 2 AT IS o o 1m0 Toi7 fofe ex Aroa oy o<yl @
AN A 5w 8.5 8 (BT 8.9-9 ewf¥fe Trrs |

&0 »
70 Point X
50 Point A
T & o
B 4 Point B

Pump parformance curve (Fump Head VS Flow rate)

20 30 40 50 )

Flow rate (m"/hr)

oG 8.55: AT ARTFIN FICS [roq ARG ACH SR
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

GfRET 8.9 ARTAW IS ST @b fefrem wemmeee

et g QTG VT
2R TR ST (=T AT =g I ToT (I AMCF S (72
enes ST 0o AT T©
P  (2TT-9)

2[R TR SAE (RS AT Q1% 7T 94 m¥ IS SAfafgfors e @5 «de A
TERAFCSA G | hr (ATF 9o m3hr TR (TS AR 219 <41 efeznes | Gt aw
MR (AEH-) LofibE (A ¢ofiBIE A AT AR S QRO
AR AT IR ACF, GIUFCS FAPER TA

2R T AR (R | Oifgs ©OIed G5 WP | eiR | O ¢ RO A%f© A6’ T =
TEe FI0S7 TAE | T 8 (=@ A=t 1 o
Y (AT-9H) T APCS AT

() RYfeT FIT 8 (OTBE

») 3 (Risk):

T ARAAFS BB 8 (1D fHifere AN A A, O A YO Ffo AR IR G2 A<
A BIFICE CoIteT _Rvyred =eiv =04 |

R) ETAISIT ©2F (Necessary Data):
o JIT WO “AfwroiF (agyfes &= (Current)
o (OB WO “FMIAF© (OITE (Voltage)

©) fafSeaa tFG (Confirmation Points):
AICPR (AGTod FCAT S (BTG (5F FAR G 3 ARGERT 027 ¢ oz we@id feesres e
SIIFT BT LTS |

<) agfes sas [fve s

T AP FACTT AR O T (BT AT AR (A ST ([ 1 F 27,
0F BNCHAR, *T0 1 SIbe i Toifgfe-sfe T AFCS AT |

oG (Fre FACH AR & T AF oS | W (FCAT (FCS TG AT AT, I (o
IR PO TPHT ARFCO AT, @ TR =g, Tot Siea=, [sice @, 5Ea o
2o B |

<) e coTmE s

(BT (SICHE SR*T2. (@CHT AR +50 % AN T4 AFCS TS | O+, G5 7 Ha
e FRRAER B9 | o (e WA (SITHBIER SRPIN (Voltage Balance) IS TS
TH |
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colsret =R At R a3z v e g wie ez s e e |-

) STA-G-CTBT AT MBI
A B TR ST IR Woeaios [t sy e [ive sare 7@ @ A B"
(Star) (T (ACF (B[ (Delta) (T ATFST] Fj2b FACE |

8) ef SIS I (Action Countermeasures):

RATeT FIET 8 (SIHLER Y WA AR ACHCAR APRCFA (BT 8.8-a Togrod w1
TEE |

(5ReT 8.8 ARTANIHN IS SN IICHD '8 (STDG IR o ez ezt

sl g TG ARCFA
(67 FIED TSIRCH - (BT €OF T TG AMCE;
T (A - IR SIS e S5 - AT YT AR 3
T - =76 G 5 |
- 3 *JIEo FHrony BCAC;
SRRIERR - IR W AR - IR AfTTS 40 |
T I G S - TG FRECH @5 - iR AT 0%
FCED I T Q@M - RGN foetr A - f Afaes w4
- TR R e S 799 - (BT RS T4 |
- (BER foea st [ftes;
CoICoe B 1 @& - R @R e TRRR @, | - (O O3 oo A
SR A fEa 1303 0% a7 @A =, CITHCA
FACAGACE AT I% FACO
T |
(FCET W (O0DE I | G0 (FH I (F& 20O ICI0 @A | 21STF I% 347 |
ooy CR;

8.9 YN FCRA PHT TN

(BReT 8.¢ BT e STRTT SAIICTR GG SIfeTpl | HIZCE ANS REAN Wo] SWPAIR, PRI fofers
A (T G AR Y (K (A | AT O&M IS &, FoFE SFreiidel & @6 &
(T AR G AR AR TR, 517, (@Aiod I GR [@Iod (Ove R Fa1 eFgad K7 |
Ao “fe=w wiRs [eifae @fo et faea 361 a1 T@0E | 0, oge & G SRSl *H—q3w
g @ [ A=wfoeR (@3 GRET TRy S IR |

8-59



_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

e 8.¢: el ey TYe

TP IR e BISEY
(Phenomenon)’ (Causes) (Risk) (Actions)
e = Al bR
@A | AR forcer P 5 7 s T e GRS 41
. -1 ST e TF AR Al T
R = - :;“imi?%@ - PR AT Fo REA; | -FACAR ARIST P43
oA TR T AT | -y SeIbcaR SR -lTC=] Ao &3 IH
' e g Ifw Arezn 1 |
@ | =fea @Tees @@ i @I 3 @2 (P 5] fre =@
IO ST A2 T FoOrT® | -FTOCET 20 AIS; ST {129 q FookTo
M | I | I Qe -ZIACAICR S 20O G I GRS 40
E -2 o TN AT | AR | A fCh JINCS (A |
= . @ | -coFTelfE T 2e; %ﬁi&ﬁw % A% HAfER T
RS . BT 0 AT -fre bt SR -BNCORTR ARTon 45
AT oM 5 A | Rgye 5w I AR | - o 531 9 FAI° |
BRI Q& _SOMETIER O DT | reifiors s sz
— @ AT *[Teh wowg 26 | Wﬁw,‘q’gﬁwm SRS Ao 4;
JCTD -ARATIZN TH RET; -SA1fer Or%f Jfad PrACT | - AR AfHI B
Y | -BACATIR O AN AR Fo RE; BRI HAfTST 40
-fmye @7 ST R |
s I T O i AT
e -«G1 fRgye TR 8 (W57 Ffowy 27 | FED @ +350% @
OUE | | T A T P T FOET | (N T AT 75 |
T 8 (A6 T AR |
TP <R DS < TPT “BAER  (5F W | -«af T (TS s
I TSI TS Ry 2GR S | D SRR |
-2{[] %[5 Fhowg & | o N '
TGS TH RG] ~(N59 “Fhod IR | A % 40 |
S AR SRS A
EEISIEERE] :W@ﬁ ?z:ﬂﬁﬁw BT e IR | | ARER B0
‘ AT fCh NS =T |
-famye @ wfife wrobem
o[l 70 FIPe | - A o 2 | PIRC AR 7 Jad | - T WS = |
TR |
P TR DI Ffoag | R IRl AT TP 2T Pler
7eq | BACORAIR 21 FR 40|
LSRRl
3) I @M (AT ARG GE 7 AREAFS W=t 31 Fifee 1w Ao
AR O AT 2 @A R
T R) I T RN QAN - FooETS, B, G, BFT®, T-K5 ©F e,
O O |
©) AT AP AIRE =0© o e =7 |
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TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

8.8 Affw s

(BT 8.0 AT ARBET @ TFNCIHCeR v sAfavT RCET w3 et oram | a=rer, #fif*2-3 @
AR AR A, RIS, M ¢ IS Aeea Svrede (TR JCACR |

BRET 8.9 At=ix Wl Wi @ I sifawdy WG

IO oy i BllEea TS
S) R 'R ATPR ARFT PO AN (FFS
) TR (1) TTERET #1147 AT Thw 73 |
©) B AfE TISY AR (P8 [T ARTST
T A
o Ao FIECH AR o=
8) S e Ayfos IIETH T G
T I[N (F | (TS D08 A
G332 26T T |
(SITBE Ob-oViso % U N AFE
€) (ST O IR (TG AL @S (BT
[GREACRIE SRATRITS! AR 7 |
O T A TR *1T TS IH2 TN 3
Y) *= i ffos O | 2ew Tow |
Bl e | (e SRSl *91 A= 4l |
O AR T
pp— S i mﬁw—-{wmmww
- @R Sy Ao =F 7 |
v) e m%ﬁw PN 1 GTFACIR A B 77 |
5) afRFATE Ao -
S (T GroAT PR FFE (NS 7 2(J 1 |
40
O
50) IPEI - %@mﬁg SV TR S0y AR |
40
»3) TEerfex Ffdwor - O e Ryfe ar =fs 4 7|
50) ICGE 2T - O (IS ¢ATGl AT AP T |
AT FEF FTgeToT A I “wfe TRt
D B ARAE: T G 519 AT oG TPy @R G A P TP
(96 g b1 Al afogra F== JAIR a1 =7)
R @) & fEE: SORRT BIIEd ARN0RT Ao A+ Fpey qr @t 21 e 1w
8 AT Gl = VAT T R T Gl 26 (3707 X FFl 2F) |
(3) (SITBE QR FICID: (AQ6S NB-(GIBIF 7RI AR P QR G T 9]
A |
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_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

8.¢ TP

SPAEE-» AP o 1T
epy->: TP =it 4o Fars 2032

4 : ST 2R TR W47 (Required Flow Rate)
ef s o sifamie AN etares YR i F© T 47 5ed o7 fefere «ft e war =7 |
Twrzge: I Sfife SIfEwT = Soo ¥/ 2T R 2 So T BT,
SR &4I2 T = Yoo + Yo = do /T

47 X: (WG (© (Total Head ) T
(T (TC = &F© (T@ (Actual Head) + (TT &7
APS (=T:
i BT IR TR N1 VR 0y S2® SwoR “dFy (St B Bea [H+PWL) |
(XG #: Ut Hazen—-Williams @ J7RIA B 6] T 2:
hf: 0666. C-I,SS.D-4A87.Q1,85.L
AC:
L = 187 e (R6R) (06 B@ H+L+R)
Q = 23 TR (4 /GTFD)
D = {1&¢7 T (o)
C = Hazen-Williams Coefficient (SRS F5eT 21227 &5 $20)

{7 0: ARFINH 1S (Performance Curve)

ST IFAO] FHII 1 2 AL IS G FOfSr | O A= SIS [Ueaees &=y e
foq ArmifoR éiwe F9ce =7 | 97 Wy [eweitd el 261 e91% '] (Flow Rate) 93 (15 (X
(Total Head) €3 FIF 79 | ARSI FCOF G5 Svreel foa 8-38 @ (FRICT TRCE |

150 T FHHH
PSSR [
HEUERE: i 1 PN RS - N N 11l
o [ 'T'F;-t..g_‘_%, ; -? TN LT
! as= S L5 = n =
o e sy RN
a0 11 IRERRRA MBS ER] 1NN 5 <51
553.7A 1 ] TN Fong SININ
70 T 7 RS VARG KT TN
S Y| A {] lP\ SRR Y] 2530/
50 - 359 7 PSS < _:‘.}‘_L e
- _is HE o ok e e AT N
SHERS D055 A Y SN
€ ®HHH-2515AH 1 PR 5154 RN
= WAy \]~€?5A"\
T R S N NG
) HHE KR 55 SANH Y
L - e & \ HSTAHE
TS ;thz,z}\" T \\}.i:: j
. SEakas FENAHEENHHEH 08w
. IErant :& s sa e 1988
: s N A e
1 i ] WHEEEE VNI B
5 LLLELL /MW ERRER ) e HED !
 32BMSP | A0BMSP == S0BMSP [ 65BMSP FiHf bt
“ 0.05 e.1 0.15 0.2 0.3 0.4 0.5 1.0

Flow rate (m3/min)

foa 8-38 “ATTFIIH IS GG TwizgS
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TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

2-3: RS =8 St 6 A" wIer FEv Tew

. OfV B (A T DI AR ety o
Tl (H) = ¢ oI

3. O B (A3 TIRAIND (AIfPR) SR (=Teoe
(PWL) = v fio"

©. FARGH AIZCR A9 (R) = 2 o

8. ©fE ©#F AR (e (L) = ¢o FBR

€. AET AR TR (Q) = 8o Tf3:/TBT

b, FOAT A ¥ @R BIRCPA 06T SRCAT
@I “A14FT (hd) = ¢ o=

Q. AECAT & = 551 277 A8 (SGP)

b . Hazen-Williams Coefficient C = 50

5. IR0AR fowtd #fifva @ (v) = ».¢ RER/Ge

Yo, A BT & JaTe ARTINE IO
RIS for@ (AT TR |

406 5P45 SP60 P77
| ¢ : 150593062012 Grade 38 |

S0

Total head (m)

30 |

0|

151

10} | . . -l — L . | | 5 e 3 | |
02 04 0.6 08 10 12 14 16 18
Flow rate (m*/min)

ot o 3419 & B O TAG?

>. 3% TF (Flow Rate, Q): 4t 92 M= Noxy arare=i =fife «fa=e | Arqers «ft a3 /<61
SRR B/ TS GhCF A% 4l = |

2. (G (=T (Total Head, H,): TS AAE T© SHOR D0 2(F €I AZ2RIRH THOF FRCE (@ Fho
N@W@\f_@ T | 94: Total Head = Actual Head + Head Loss

©. 218777 T (Pipe Diameter, D): 2[R 6 @R (ZC =07 2™ &y I9%® =7 |

8. TR TF GR FHIFS ([ fofers ArReom et gt war =71 |

8-



I 7 3RS A EREIR g AR 6 TR e G252 A ST

€. =17 ey @ RA5PT (Pipe Length and Layout): AIZAFIECRR (NG (e (TR @ Sofi) TdoefTe
Fors elfe 1 |

Y. AR TAME (Pipe Material): @ft T 3129 I C-value (& doI® I | Twregerazt, 55
AR G HAYIFTS C = S0 41 27 |

q. A ARFEIN B (Pump Performance Curve ): @fb 91e|T ST {1 T 8 (N6 (0T A ANy
@0 TATS ATl WAee fLIbe Fare 7o = | AHRETS APAS ©F A wwor 79 (Best
Efficiency Point — BEP) €3 F=<If% fdi5+ w41 Tew |

2P-2->: &NE *1S IR FCH AT Fo! (4o
QMG *SFA

- TAEIT &9 T (Q) = 8o WA:/TT = 80/vo T /ME = 0.vuq w:fF:/ME

= 0.449/Yo Tf:/CTFT = 0,055y T:f:/FIFS

- O (At PWL = Sv B

- FEGE AR A = by WO

- OfRE ©AR AR e (L) = ¢o B

- Of (A BIRTFE Tbel (H) = ¢ [/

- o BEE AT (hd) = ¢ o=

- {I2CoR THMIT = 5 7T #I12% (C = d0)

- IR0’ T ARE @ (V) = >.¢ WoR/eee

1T Q1T 1o 40

qr 3: IR0 7 (D) e

SR I,

Q=AxV

@A Q = 2[R TR (T:/CTFT) , A = 12077 ¢Fawa (IX [WoF), v = A30a fowm “nfem @1
(Fo/1w)

OIRET A= Q/V = 0.05/5.¢ = 0.0048% I FIGE

SR A = (T X D2)/4, @A D = #1277 1 (WoR)

OIRCET D = V(4A/ 1) = V(4 x 0.00741 / 3.14) = 0.097 m

ST FIZRCET AR T = Soo mm (0.5 m) TR 8 e 412 |

o X: 4F© (T 97 (Actual Head, ha)
SIET S, Total Head = Actual Head (ha) + Head Loss (hf)
G Actual head (ha) = H + PWL + hd

=3¢+ + ¢
= 8v NG™

47l 9: (T &7 (Head Loss, hf) o0

AT {1 2JCEF T THCIT S @ I FY 2 OICF (@ o717 ol &7 |

4’ Hazen-Williams 3@ 3= ¢ el 1 27 |

hf'=10.666 x (L x Q!35) / (C!$5 x D*s7;

QT

L = (5 218 ol (o), Q = &= 79 (T:f:/@1F®) , C = Hazen-Williams &2
D = Ao T (Wo1F)
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CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

(TG AR 9: L=R + L+ H=3b + ¢o + ¢ = 00 BF

27e MFefET Q = 0.0533 Tfi:/GTFS, D = 0.5 BE, C = S0 JOAR: hf = .b> ROF
[hf=10.666 x (103 x 0.0111'%5) / (120'* x 0.14%") = 0.265880/0.0947295 = 2.806728 m
hf=2.81 m]

4P 8: (G (=T (Total Head, ht)
Total Head (ht) = ha + hf = 8t + .b> = ¢o.b> FGE

A1 4w

Flow Rate = 0.9 T:f3:/ff«6

Total Head = ¢o.b> o=

93 SRYE G GoRS A ACTH 20 SPY-Y TF FIo! AR 5.2 kW |

DU APRCFA
06 a8 ) 5060 P77

— e — ] I509906-2012 Grade 38

300 ———T T &=

200

150

100
90
80

70
60

50

40

Total head (m)

30

| i L —— |
0.2 0.4 06 0.8 10 12 14 16 18
Flow rate (m?/min)

R (Q) 80 T:f1:/TBT (0.uba T:fi:/FF)
(5 (T (H,) ¢o.bs RIoE

212 T (D) oo RFRGH

frifos ==t SP8YL-Y (5.2 kW)




I 7 3RS A EREIR g AR 6 TR e G252 A ST

TPNET-L: AR FEwTel ¢ e I3 ffvoeae

TPAE-) @ IEC PR SRYR AT 8 AR G FAT ZACR | AT T (W05 (G =T |
AT AT AT PP GR NP @ T [ge 3 1o 32 |
D GFIRGE &Rl &R ==1: > 9: Al g<ifee zzwe > FHs 28 eats
@) @R (e 7 B [ 0.25¢ MPa

(3 TIRAIN Al @res (PWL): GL-d» o=

@ SR AR S b WER, T doo i = 0.y WoR

(5) Hazen-Williams 2% C = 30

® e &= du A, (SITBE: Obo V

@) N g 27 =T Qa = €0 /M=

RITes @5 T 5.95 BIFI/kWh

(9 WG A ARFIN IS TH |

2 ZE
e
o g8
= m
&l |E
B ED = — Tatalfead Efficiency
70| |70 e e o o
f"}{
&0 60 > Eaf RNESS -"_—-\-..,_
¢| |so = -
o /’ o
i - e [~
=y =L -
3o| e |0 / i ———— ——
70| & |20 7 = Input
16| z |10
gr 02 82 @64 05 906 OF B8 03 14
Flow ratetm®/min}
et gieet Reser 4
4 3: SRS &R 7T ffy

M (R,
G SRR eR_E TE Q = > 9 o1 eRifes Ty » N6 28 enate
gdie, Q = > ©f:/ b8 GTFT = 0.053% Tfil:/CNFE = 0.9>8 T:f:/M6 = 83.b-b T:fil:/T5T

1 : (5 =@ ffr

T G (@ (AT (TC = AFS (TC + (T &7

R, AP (T = (A (& (AP AN (@ (T + AR A (TeSeT

(@TRCP M7 SHOR (water column) TR IR (2P (TC 16 a1 T |

gdn8 I = 0.35¢ MPa

[SIC 4TS 203: 5191 (Pressure) AT FF CFAHCE TAPFS 971 | S Pascal = 5 Newton 2fs FAREH |
AT S| unit @ AR FTCS A Scpier/ o/ Ere: |

= 0.395¢ x 0" Pascal

= WE000 kg/(mesec?)
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colsret =R At R a3z v e g wie ez s e e |-

SR @I, @ R p=p xhxg

@A, p = #AIfe& 99§ = dooo kg/m? , h = AT Tl (WBF), g = WoFTE G = 5.b-> m/sec?
o,

h=p/(pxg)=¢o00 / (5000 x 5.b-3) = Vo.ob NG

TS (2P (TS (ATF AT (2R (TT =~ wo.ob fBE

R

PO (TC = (2T (T + AR AT (=TCeeT

A TG (PWL) = 55 o=

oA,

PO (T = Yo.0b + db = 85.ob b

qror ©: (T & fef

(TG * Hazen-Williams 1@ @il ey s 21 |

hf = 50.L0Y x (L x Q'#5) / (C'8 x D*87)

@AM, L=R+L+H

@A, R = 8GR 218077 onef, L = BN B9IF #1207 onef , H = WfB7 &1 (A0 O ByiReaa 218! e
THO! | oG] L = (b + €o + ¢) = S0 BF

Q = 0.055 T:f:/CTFT, D = 0.3 B, C = 30 (TTAFH-) (AF)

hf =~ 2.9 RoE

TOGT, (T (TC = &P (T + (T 7 = 85.0b + .95 = ¢5.95 [T

I 8: AT IS 0O AT FATAR AR Rzt

TR AR = (0.958 W:f:/M0) @R (T (@C (€).95 NOR) AT NI FCO & 41 (ACR | AW
A O SRR AP OF SATEBR 20 PO ToF AR |

G2 CHE ACPT FRTAS] FICOF W05 NG FACR | OCF 2R =R A6 FACT SR SIS
I | SR TS &A1= B 0.458 /G, =1 BEP-9 feeT 0.900 fil:/RAG (W@ 2% #A14=) |

—

£ ZE
=k
ol = 8
= @
3| §=
2l 7| =
) o
2
80| |80 pomg—t 'O head e —
70| |70 ==
60 60 F 51.79m E// e o i
_ -
so[ |50 » > <]
s |40 .
30| 9|30 — ==
20| & |20 Py s Input
. 2 |
10| 10 0.714mY min

0.1 n.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1.0
Flow rate{m®/min)

4% @: Water Horsepower (WHP) féfa
WHP = (5000 X 5. X 0.0355 X €3.95) / Y000 = b.00 kW

8-
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g v: (e 7 =&

Pi=\/\‘JXEXIxcose
@I, E = (Slt09, | = FIED, cosd = 2SR T/ (RIS 0.b) | TodJ
Pi=V© X ©bo X b X 0.1 = b.83 kW

g q: A w ¥l (Efficiency)
Efficiency = WHP / Input Power

=Vv.09 / 8= P.Y%

4o br: CATNS AT TN
A = €0 / 8.brY = .59 ToI /e

g : (i [gge IR
Energy = b.82 X >3.59 = 0.5 kWh/f=

4% So: Rgpe 470
FTF T[T = 5023 X Yo X .95 =~ S ,a8b BIFT
JIEF T = S0 X VLE X 5.9 = WYY ¢bo G

ARCFA (6T (Summary Table)

R L)
ARAIFS o= T 8.6 :f:/THT
TG (=T @3.95 foE
Water Horsepower (WHP) | v.09© kW
Eok 2R IH G .82 kW
AP Wl .Y %
e fagye Fra=a 503.5 kWh
Wi 5w 3% a8 Bl
BIREESIE WUR eho BIF

TATH-0: ¢ IRF *F AT FLFNo! @ R Jw WFrowas

TPAEF-2 T *TS PETET ¢ I=F AAfBITS 200z | I8 ARG S<g N (R == | AR
S G2 Fe G T @ AT S 57 el v |

D FINER 2R &R TR: S 9:fW: Al gqifes 2z » MG 8¢ cats

@) @R (e =&l B [ 0.20¢ MPa

(3) TIEAIN Al @TeoeT (PWL): GL-22 [ER

@ FEGE AR o b BOE, T Yoo il = 0.5 WO

(6 W@fos e[ 3a A, (SITDe: 9o V

(6) WG A A TS S-S S

@) e 1@ e 5929 Qa = €8o T:fil:/me

RTea @ FT7: 5.9 TIFT/kWh
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CHAITST N2 My FRIZ FIZT AT @ TTFANTTY B [SfAHIZZ T TRIFE FyIeT _

qieet et e =

qr >: &g = ey

> 93 A1 Soe CTHCT 2[ifTs =7 |

Q=13 / 50¢ = 0.005¢R T:/GTFC = 0.¢qd T:/NEE = 08.35 T:fil:/< 51

a1 3: &P e

(T TS ZCAT AP 710 8 (219 (2T T Q@[T

Bl = 0.]b@¢ MPa = ¢0o00 Pa

Pressure Head = 2b-¢oo0 / (3000 X 5.b3) = .04 RGE
PWL = 22 o/

Actual Head = 35.0Y + 33 = ¢>.0% o™

g ©: (TC 70 [T (hf)

(=T =7 = AIZCAR e e =11f 511601 38 94el & =191 Al Hazen-Williams 7@ &1 e a1 21 |
hf=10.666 x (L x Q*1.85) / (C*1.85 x D"4.87)

@, L = o0 [BE, Q = 0.005¢R T:fi:/GFT, C = 30, = 0.5 O | T hf = .00 FGH

I 8: (G (=© fefa
Total Head = Actual Head + Head Loss = ¢5.0Y + .00 = ¢9.0Y [GE

£ TE
e
AR
ol £l =
&= 8
L o

'_
80| |80 p—g—t 'Ot Nead Efficiency
70| |70 - e

53086m /:{ (Operating point is
60 60 o = ey By e changed after Byears =
f/‘ < ——:H:“““-\
50 50 /_/ .
40 40 -~
300 9130 === — —
S B T e e B
20| 6|20 / =1 Input
10 3 (10 0.571m*/min
1. | | 1 |

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Flow rate(m?/min)

AR 2R TR (0.9 Tf:/MAF) ¥R @6 =@T (€9.0u FbH) ARTIWT IS oF T AR |
ARFINT FICS @A T @G (Z0C S (@1 76 237 72, 58 2912 279 0.958 (ATF 0.¢9D
T/ (@O 9rTR | TR &R 20 % W (IR | @fb A 1 BT g 9I9=ied (deterioration)
gfre (WY |

47 @: Water Horsepower (WHP) fafw

WHP = (p % g x Q x H) / 1000

p=1000 kg/m?, g =9.81 m/s?

WHP = (1000 x 9.81 x 0.00952 x 53.06) / 1000 = 4.95 kW
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gt v: 3995 *f (pi) fefa

Pi =3 x Voltage x Current x Power Factor
=1.732 x 380 x 17 x 0.8 =~ 8.96 kW

I q: A el o) efa
n=WHP/Pi=4.95/8.96~=552%

4 be: SRS AT 7%
AN = ¢80 / ©8.3% = d¢.a¢ ToI/Me

g 5: i [gge IR
Energy = br.5b X 3¢.Q¢ < $8%.53 kWh/M=

qrof do: AR 4%
T T = 58553 X Wo X $.95 = 85 ,58b BIF!
TS T = 385.53 X VLE X 5.9% = ¢00,099 G

ARCFA (6T (Summary Table)
R T
AP AR T (Q) | 8.3 T:fF:/< DT
&FS (TT (ha) @>.0Y foE
TRC 7 (hf) .00 OF
TG (TC (ht) ¢9.0Y NoF
Water Horsepower (WHP) | 8.5¢ kW
95 “ANeqT (Pi) b.5Y KW
27 Wl (1) ¢e¢.X%
i Ay 9Ed 585.5% kWh
iR 57 85 ,58b BTl
S 5w ¢00,099 B
A (@ IS
») Sfefie Farermag At EGIRbr

FUNG FITE ASE TSP AP JoT T4 2, TR T [ 26 TGS @
T | 92 SR N RS [Fog ove e = R f[FOIE AT Ao Siqre &7 ©f 9T
4 2CACE |

(5) wfefae FAeHE i gf+re 2@ne el ©f IHR T “&fe
I 2[R TR IR @I (=T #Af9 0 o 7o+ e 4o e[z 29 8 (6 (2w e
DT R | G THIC (R IR AT Sfofee Faoprig 6 |

TArRAe: T Tl (Well pump) AT CFT@:
TS =S 2ifG Sfefie a1 ©f 612 T |

8-



colsret =R At R a3z v e g wie ez s e e |-

W67 B (AT T BIRGRA 21871 &I 71¥@ Tl (H) = ¢ [owR;

WoF B (AP 2R Afed @TeoeT (PWL) = 29.¢ W6R;

LS AR (e (R) = o fGR, TP = v W, 9@ To& #1180°& 7 (L)= ¢o [GR;
SARAFS 2[R T4 = 38 T/

(R (TS oA BwHol (GL (ACF) = 0.9 FIbR;

(@7 (CEd [Jfe = 0.9¢ MPa;

YIS #{I: SP wo-b stage (ARTIW IS 2ME);

Hazen—Williams 3@ IR <1 RACT, C = S0 , I X (minor) (T 7 ST el RAACR |

V VYV V V V V VY

Pressure Non-return
gage valve(NRV)

F'y _

‘ 1 Riser 1
Lengt Valve  Flow meter

Natural
Water
level

. Pumping
- A Water
1 level

Pump casing
(Impeller inside)

! > uction inlet

-Submergible motor

Well scree

I:I SE30-8 37400 V. 5aHz I!:-'i]
100 4

R

0 4

704

&0 4

*1 100
1 a0
30~ L eo
20 o
10 4 L 2

L T R T

8-W



I 7 3RS A EREIR g AR 6 TR e G252 A ST

») SricaiDR S_gR (T (Re
SACABR SRR ACPR (NG (RE et 1o a1 =3
(TG (2T (B = ML 2N TS (A @R (NS AL 230 S [(G) + (P)] + (&R (o0& fafer
(o1 F7RfE®) + A2 AR (2© =7 (FB1F)
(F) 2R AT FETCST (ACF (@PTR (T8 7S ABCAT AT [(G) + (P)]= 90.¢ + 0.9 = 0.b [oF
() @R (otea [ (BT FI%7) = 0.80 x Y02 = 8o.b WHF (5 MPa = Y02 GH)
() FBGR 2AZA SRTAL (TC &7 : hfr = 10.666+ C155-D*57- Q155+ L
= 50.00Y x 330 > x 0,08¢ B x 0.00LL9 ¢ x (Vo + 0.9) = .Y FGE
(Q =28 /T = 0.00v¥Q T:f[:/GTFD)
(9) (TG (@ (Hta) = 9. + 80.b + .Y = va.3 NoF

R) UFS ARATTT (W6 (XT©
(G (T = &F© (T + T TR0 (Z€ =7
(F) S (TC = PWL + H=9.¢ + :¢=8b.¢ o=

(¥) (TS # hf=10.666+C#+D*¥7- Q'+ L =10.666x120"4x0.065447x0.0066 7" x(30+50+25)=5.5 O
(Q=24m3/hr=0.00667m>/s)

() (G (@E (Htd) = 8b.¢+5.5=¢q.% o=

©) AT RN

AT TS &S AAADR AT G T T FACADR A (T ZCACE |

T Q = 28 W/ T S ARFTH IS TR (G (=R = 0.2 o= | 78 epo weiicamity G
2T = va.3 FBR | aff TSI AT ST &A1 ¢ % I, A Q2T AL (aging) 2T o=@ |
S0 T S SR ARG @R AT AR 200 9ol S0 (A AW (X &F© SR (=
= vq.3 FIoR R TERs SRR Gl6 (@@ = ¢q.v fSoF | SR 4/ so FibR wfslie =w ey,

TS TR ECEF B |
= 1Y e
o Original Curve (Batage)
Cesign 9!:|Eu;:iunal point
- G=24m* 'hr. Hid=576m
L]
(=] "
o Actuzl nparationsl paint
| Q=24m"hr. His=672m
a4
=1
-

8) 1% (Countermeasure)

@R ArIGR (@ @M, ©1% FCFER GHreE IRAT FACAT BH® | -GBS ACTR AREIN S g
(AT RCACR | (AT AR (T R8T/ TBT &[0 (RC =~ vy WO 1 feenza (=@ ¢q.o [oR 99 bre
QP [Sre9q GO IR br (ACF q Q@ PAICS (HICAT U] =0 1 |

8-9o



TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

Original Curve (8stage)

o
Design operztional point
- =] ¥ ¥
-.....,,._._i”” O=24m* hr. Hid=57.6m
- 4
4™ LN
= Magifieg Cul

L

T v
i 3 s ) Wi i ¥ w = 74 ] ] 3 5 4l e 1] ¥ O et

9-GTE FAIF 0 AGNS SR | & S-3: BY FCFR AR T 8 AR(S-3: FCHFIRPRR (FPR SR
0 | wl-3 RS, O(F (FORER T4 W 211 2qifee 2ewr 6y #ifes s =7 | 2afo-2 « =106 (06
(T FACS T, AN AEEACF | ©F TS & Hio =7 = | 0 =< 74 |

Mixed Flow
Pump

) I8y Rmye w

AT (G ACH9T = 9.¢ kW,

G b GBS (AF Q (D& AT OINGFIC ACH55
B

=(4/ V) x Y00 =v4.¢%

IR TS SEHT FAE 9.¢ kW — 8.¢ kW

50 % TRye AR SI*IT 471 T |

R) A7 O[S (Pump Deterioration)
TG PN FIAE [ ST 2 IS =, I T [y 4 NAEGTOII I o113 | G% SRe
G 2IfEFS FrOF *FE FACS 2 TR FSIF A FCHLT FT AT O 641 T 20ACR |

(R) AT SRS AR 1 ©F ABIR 41 A% S
AT SIS ZCACZ [FA1 Of ABI1E TR & F#FF 2[R T GR (15 (X /171 I ©F T ST
ZRIR TR 8 (NG (R AN o] T = | GG Swrael e (aiiear =ee |

SR AT (Land pump) €9 (F0@: RS *I08 AR S-eis 230 6T o180 50 |

> ARNHFS 4R T = 8o T:f:/TDT;
> (CRTOIR AT (@PTR (7% TR = 0.9 MPa, A AT (@R (7% &fER = -0.02 MPa;
> FIPIS 2: KSB Etanorm v@-80-200 ((35d), ARTTNH TS WX (WS =T |

8-9)
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M
+—
Cmin g 5 E= to
o | L @min, i
P 0 (24 | g
+ : ]
ol | .
ao 'EIJ - [Tt
" =T
==
40 lan | == ";'.l-n-...__
=Tt
L =3 =0 o]
H [m] '-:u-..__%
20
10
a 10 Q[R] =g 30 40 =0 &0 70

AT IS D12 FACS (FIET 0w SR Lre:
F) 2QE T, V) T 8 (SO 5rof @I AT ATFINH IO |

Voltage I Current
meter | metor

Valve tdeliver!

|
Control panel Flow meter g I;'d;;;ﬁatum Vahe

Pressure Gage (to be able to Pressure gage
measure negative pressure)
' . Flexible joint

Motor

Valve (suction!

Strainer
: Support
Suction [ |
Pipe }"

Prime water port

Electric wire
{Control panel to
pump motor

ranRaactinmg

») SATCAbR S_ER (G (X©
(B (T = (2PTIF coleer faifer (ceferefs b1y - A1 57)
=0.99 - (-0.0%) = 0.9¢ MPa = 9¢.4 B (5 MPa = o2 fGRF)

R) AT FHR
TETE AL WY 25 H = ve.q o, Q = 8o /BT " (T 2T |

ATFIN S AGART: Q = 8o T:fN:/THT 20 (2T 2 T ~ 8w.¢ [HF |
AT H=0¢.q NGR 20 291 2671 Tv® ~ ¢o T:N:/T6! | ToUg IS FAEGL TG AT IS
5 Sy AR, Al TSI A SRR (e |

8-
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G

- fio =g = ko =
. | T Tl 25
F <HE B | = g
an [ T} 5.8 ™~
9 S S bt i
4 Ll lsn EE - -E-~- = | da .‘-"\.
40 o -‘-.—‘--"'--.. 837
P [T 8|7 -
e =] 0| -
H ] '3"5. T f___ =k e '::
Ml k= P
O
prai | \\‘
ey
o 40m3{/ hr " 50m3)/ hr
a 10 Q] =g 30 40 50 &0 ]
\©) FFNT (Countermeasure)

AR O] TR 2L SR AIGRTS: ) CFEICHR 2 8 R)RUFFIICRR CAR S T S (1 7 &l
2ET | FCFEICET Y Gfel© PR Swiedel N fora (T 20y |

AP T SR I AW @ G TP 2N AR, ST TR 299 T8 207 |
O3 PG 2P TSI AfSTICTa T T4y 1 Sfo® |

8-99
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TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

SHFI-¢3 I WS == g
@y G oTgd TR

€5 oIS @Rt T 8 \ife

IFE TS RECH*A (RSF) *afe == #Aifva Goers afmm a3t T80 @ sFre B @re spme
FAF @R (AeFTe FFORANS ABCS ATH) PR I | AN AP-CICECT=, AF-@FRE=I,
(PRI, FFIPETIT 8 EIECACHHA WL elfFene F A AR &= e e
TRFBICT AT T | TG A (APT-(FIRCTE @ T T 2GR AT ARPR F5eqH
WO (OIS FICR TR 4l 2 | Sfeife aferapryees e wife e feeg== [Eeag 4[m
Aifer HOCTG 6 15 T4 =7 | AECE = ey ey et sife sifseerae srafex @2 anfie e
e, A feaaas B 2T FA1 =7 | JRFAICH G2 “Tafowf (») TR 2f BT (AF P
IO A TR T, AT () BUSY AN TS (S WA (As) @ @R (Fe) SRR &)
IR T @TS AT |

€53 AT ST

FAGRI, IRFCACR TG A STOf (ARG & | T, ARB-ARCE R i (AFIoeR Fce
HET oefTe ee-EIertt< @7 o 439 IE F | OF AP-GICTTs=H FE @A
RRIGTET T /1 FAR T Q6T SRS #Aife St @i Fet a1 S 718 2 17 | 7y
CFE , P-GICTACT A T IS FINS A (AT FACS (I TS A0 7 |

TR ZTGCR G FIAC FREeT*1 “rafers =Hif wifeerae aifer foa ¢.2-9 orer zeaeg | wfkeifis
AT 2RI ATB-CICCICT BIRED (d) R, GR9R (FRNLCTT 8 (FIF @1 FCF Bpo 10T =7, (R)
(SR Q@I TR AL STl T GITGTACH I @I (ST 91T 14T (ST | EFIFC &1y &ied
A TTCHTT TG FF S 27, () FPel Ers=w @ waeia s s «nf
(T SPPTR 1 -, (8) TG WA I Oioia e 341 27, (@) Roseels &y sRaswel a1l =7 R
() RS Al Fe7e TR ST GRIGAS FACC STy IR Q@ T =7 |

€-d
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Intake fram river

(1) Roughing filter
When pre sedimentation is no space, it
Is adapted.

D Cogagulant
=== pre-chlorination

1 Pre sedimentation

It is sedimentation of high turbidity of
raw water without adding coagulant. In
fact, it acts like a raw water reservoir.

(4)Sedimentation
The formed flocs are sedimented here.

Coagulant and chlorine are introduced
to raw watar then rapldly mixed.
(BFiltration

The clear water from sedimentation is
filtered.

(3) Flocculation
Water dosed coagulant is slowly

agitated to form flocs.

(8) Distribution basin

post.cmuﬁnaﬁon—._ It storages form filtration and

distributes resldencies.
3

Distribution of water

@ €.3: T VG TIHC TS e I39!

@55} TS T RS (Pfaw Weiae @ TR SeREe)

A @ @R 9oy “fNre gAge S[gE A GR TFE (OFe (@ Aafore qafl Alfq @
SR T BT | ST SAHCHA (/IR wfore @efe #fif (2 P ¢ Smargs
SRYY FARRS = | G947 QTP (SRIQEM, EIETICE* 8 RETE*Iaa T S#sEe S0 T3 |
SRR 8 A AR &y T TS RecB= Amfox Aif AARc«ee efewan foa ¢-o @ @t
TR | WA ¢ @l BT el srgRers Tat SN (wa I AfeTa x4 «He T,
(T QI F-CITGTCTHCAR 71 ARG T 5 OCF IR = (S) |

Intake from production well *If the iron concentration is low and

| there is noarsenic content, filtration
may be done directly from the aeration.

Aeration forms suspend (LAeration
particles from the dissolved

arsenic and iron.

e Coagulant
S pre_chlorination

& -_— )
[Asedimentation
The formed flocs are sedimented here.

(2)Rapid mixing

Coagulant and chlorine are
introduced to raw water then
rapidly mixed. (EFiltration

The clear water from sedimentation is
= .
3 Flocculation

Water dosed coagulant is slowly

agitated to form flocs, R (&) Distribution basin
P'asbchlorinaticn—_ It storages from filtration and
‘.' distributes residencies.

Distribution of water

o ¢.0: W 8 T S e e RFeg= 7Y

IRFACCH S-S $og Alfed PRSI TAGS ©TR | @RY N/ FRT AT
Af TECoa IfTe 20T e @ GTRIT (FI-CeETs, Ok W T heow Afrs @y 71
TP OCJ (FI-EIHCTICHH IHCI A IR NP HAAR T 78 J( 1 |

@2



el ig=fae =it FaarR gz A o e e e s e s ||

€¢.>.X AF-CIeTCo=

FAT CoT e S e

S ERRN v smvas w

ST #WfSw e i = s

@ ¢.8: &P GIeCo= 4T

AF-CIGCT AFRT SO N GRS ey 7o @3 437 (Ba ¢.8) | A-GferTro==
AP RIS AR (IRIIESR T 27 | G (@ (PRI 1 ez 1 e 37 =g @
AFdet *fere SP™E “Miedd Soel @ =7 | [y 33 e «ft s sfsfie @@eeR
FACS @ A IRAPF 2 EI618 AT AT | OCF ¢.5.5-« I PR, (FRIGTETT @ F FACET
GRS SRR PRSIl NS 20e 2t | I2el, [ETH T @7 ISR dolfe 7 |
ACT IR T© N =(Q, GTECACHHT ©© I PRI = |

¢.>.9 AR TR

e REBReR gpg AT TF060E &1 /AT e R+ FeveR i 4 e F61 =
Y AL #M1fa CAFICTOIR (@ AT | Gro, TIPE RECHTT ST CFICESIEE <T1e ST A |
MR BT BT AIF-EICCACT FFC RS 9% A, T PR G I G ACAS
=

AR FoRee MEreeg @R[ s T:-

(3) TR emices d@el, () SRie 2qiad €79, (©) T eqied €79, 9k (8) TR SERY e
4R | JRFCACHT AR HYPfIS &M 61 (R) TI%e = (Pa-¢.¢) |
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roughing filters
—

a

+ downflow

(in series)

@

) @ E“‘:
+ horizontal

flow
(in series)

o ¢.¢ TR FBIET @@

b il @ @ Spiita 1 = o =0l
BT G T = TG [ T = @5 I T

2B B <7 (27) qeF A F9cs A | 6d ¢.v @ FHE NTa" FOT 8 FAR AT AT
AR |




CHAITST N2 My FRIZ FIZT AT @ TTFANTTY B [SfAHIZZ T TRIFE FyIeT _

€.5.9.) TIIE e
. Wﬁ*ﬁmﬂ@% (Configuration):
> P GIRCS fonl 520 1 A9 |
> 0 LGOI BT [ob W (5RIF AT, (4G ATLFrS Q=)

o TIPRE (WIREOFT) BIRT SeiTe:
G 07ef w-32 o, foafs AR Row Fa1 =7 ©:2:) SATS (6T (AF a9 #Aricaw il
2fsfs Brietsa Tl MYRTS 3-5.¢ [NoF |

o TG e
> SACHICS T TPIE: GRS H2-2¢ T @3 br-32 f{fET |
> SICHCHITS (RB ABR: AR 8- fif ¥ |
> RN G SPE: A0S, (ool W5 35, A5, (el T, TP ER F1edF |
> efawafic: afefll cowm/ems Mfear (2w ey aFas 26 The |

> S e quIt: fFoa NS wF 20 Fevifie wre! o a5 siae [Nfewr A<l I e
e oy T | ARTT FIGHT W% 20 A BoiT SN AT FWNGT AP FO 20T 4TS |

o AN o=

FEFT o &y o @3 {Bfea oiife aifstas ey, e @anea SfEFs! (turbulence)
B @7 TSl DA (M | MRS, AMRI T T© I ACF, DB o6 I 27 |

> A [0 T 0.9-3.¢ NERF/TBT | ARG 0.9-0.% NG/ Q=AY |
> THIA AT @R AR R AR Sl AR (A AR FBIRF 512CS Ol
FIET FCH, O(F CHYA AJRF KA FIPSACHR Sy @ AT Aot , et @ onfa 98 =37

o TR N~ CTEIoeR:

Fifw FBE ¢oo NTU *RE@ (IFIIE A (F@ IS (A 50 % @ (TGO SoPTReT) Fer
TS A | O TH TH0GH NI 78 8 et Spiwe<g S «ft o ge 7 |

@.5.9.% ARDEN 8 TFNIF Fie

e RECH* TG ARG 8 T GTARFFSIE 72 | f5rs FoTs NEATS Sy A1 FmrifG
SERTRICOR AT (AT (MR = |

o fafe AR

G Y FIE 20 2 (e, wrde e iea 2Nfe fomracea o 5o 21 61 Aoee A FmmifG
(@ @F F41 | @2 TFR FE TG, AW Ol IS NIR O8F Oed 4l OICl, TS SANoe
PG ST =1 A | @fF 11/TIE (@l FIRCR REBIta= ey QTP , OC SN &JMCEH LA
I U2 Tae JRT I = A |

c-¢



I 7 3RS A EREIR g AR 6 TR e G252 A ST

o e fafer:

SRS AR goToNe SRl 2fS 3-¢ I TFIF W [FR T LEE | GTo & G-
A B ICHRAR (GFR (AT ST (ORI T, ST B (SR T QIR 27 SRR (BRI F=A A1
| TR SIS mie ST, (GRR (TF ([ 0 P01 WNGA OTHATR 0 (TR O TS o
SIBC A AR | G T-ANCHAT THACIHCER AN w1 Al 2z [ ware swe 12T feom A4
e |

o  IJIe:

e ARGET 8 THACTHC GF NLF SRFBCIR (S TR (@I OFTS, TG, 137 fF5-FAifers
GTErs 2T A1 GR Rfg OFTe SRHIFE F4 SO |

€.>.8 WG (SO 8 GRS Sop7e)
@.5.8.  CIRACA TAGAITS!

YRS BY AMICS N 8 (+IIR] TG As® GR Fe* SR NBIR ACH | Qo] e w0
TS I fOIT HATS SRR ATF 0T SAPI SFoPAIRe! F1 472 I | 5@ aPTafaias s sragear afvr
QR TR ARTET IR AR TSP (suspended) SRR S TR, SIRC (FRIGERT A=
AT EIFT TG SR T4 AR | 98 IR [0S TBICAIR Sy RGBT (Aeration) SIOf@
IRFA | GRS A0 IYBAG FAC TR Fe?* (ATF Fe¥* @ AFTIZTE & GR Fe* TS Fe(OH),
P SPTNE SR ACF | GFISIF APF As® (AP As® @ FARTO T @R As™*, Fe(OH), 97
I IS R AMNCS SR FAR AP AP | AT G ST SN (FRISTEH , GTETACH= IR
TRRCT* AT TG SoRTRe T4 =7 | 92 CFea Alfee 211 wAfe @ A< &P |

€.5.8.% WA HafS

(5) FIPCFC 512

AT LT T 05 2108 Giea= =7 | TGS o728 R ARGEIS =S, O3 I8 ABICER 2000
A ST = |

(R) BT WHEI (Inclined Apron) '8 fatE=T (25 Big:

Al BIF] O FroM 1 RO (2067 &9 ey ekifee =@ i & 1| @Rl @ St
A PP, OF K (25 I @ 7 28R 0T (7l s 2I1F |

(©) T ¢ 512t:
AT R ! I RO I F & | «ft I ¢ (Tte WA, 58 oo™
2O FRCE AN SAGCR TWIAT AT AT G SPYAT |

(8) Bremim o BiEt:
Breanas fosta AfS =57 (FoR Neo! 20w T9i7 (A0S 5 #ItT Gt 27 | 8% Wl e I
AR FIACT , O AL AR THACIH Soe |

€-Y



CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

Inflow
Chambar

inflow
Chamber

@Inclined apron with riffle plate type

InTiow

Plp=s
1
| K]
Parforaied *+ *i il *I' *i !
Inflow
ey = s  REEEX) —
—a 4 Chambar 3 £ Llpw

@ Fountain spray type

foa ¢.q: IRFTAH I FA W G GIEHT afS

€5.¢ CFRFET

YE TS SPTI FefT (TS Soge Ate aak FNeRE N1y (@afod [Fdd = AFE[ P
e AT @R (turbidity) SIFICE T51 AT | ATCS AT Sege (FRISER @ FT ©f (foe
PIE® SR TS SIFEe I IR A QI N0 IC AR T 0o ICF | T (PRI
(T[S B T O AE LS HeS I AT I ACF, TCE (FRNGETF SO = 7 | WEF (TS
R 20 SRS AT Tege S 2T [{FLe! (i I, AT (FIANTEHT i IJee & | T,
(PIANSTT *fS BIEe ol 8 #IfNre THFS H* GIR OH™ SR BIE @Ik WiRPNSICY 2ol = | Alfes
pH U S BICEE T90GR (concentration) B2 @ 41 & | I[OAR , (FIPEIT A@(SF &) pH SIOTE
wgd | efsls (PRISETET & ue f[iRe pH @@ ATF | (PRI (©l6 G pH U= T Jar
Test I 4= F00 = |

(PRI AMLeFIS TTo AfTe 2fecd 4ors 27, WA ToEe e afefa71l Freo vy cefer
ACRRTCS TC6, T TCA (I FAIT &S 0o = | 7o e &y, e N{E 1 2sfeis yors
I AT | (PGS AL Tro [Es e 7, Farefemm wog 76w e qe e I
IC FF (O T4 2 | 3 F1E 9 ST GBS FF F41 27 | T AGIBIST 37 7o FT 2, OF «ft
FARENF T AT TP S HZErod FAE O (T2 FIUEE (S8 (0O AN |

€9
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€.5.¢Y (FRSTECH AFECon

Al ARG /ey €207 @RIGET 77 = | 603 Al TR I AR ARSI IS
(PRI ZC Aluminum Sulfate (Alum) €3 Poly Aluminium Chloride (PAC) | Alum CRRIRGEE(S]
T 3R ARENCCH (NPTl 2R ATRere «ft 97 = | OF IRPF (PRI & @9 pH 99
F Y BV | AHACP, PAC TIRIETROICI T2 IR JRFCACH LTS 9% =3 1, ©eq «ft fge

pH +ifPTa FRFFeIE F& 701 (od ¢.b) |

Property
1.Alum

> Color : Solid:white,
> pH 3.4-3.8
2.PAC

» Chiemical formula:
[AL(OH) CI. Im

n= 6-n

Aluminum sulfate (Alum) Poly aluminium Chloride (PAC) Liquid : yellow orange

> pH3.5-4.0
F ¢.b: FTTe

> Chiemical formula: Al(SO,),

Liquid : Colorless or transparent

» Color : Solid:yellow orange

Alum &R PAC Toa wiififes oo aeam Qef #(ifcs e Facet AifSa pH NIw S0 T3 | @

flocculant &fT ST FRPTOICT BT FCR neutral (pH Q) G IIRPIR TG |

FIT®C9 pH adjustment @< &« alkaline caustic soda (NaOH: Sodium hydroxide) 3E® A (AT

AT, Al flocculation aid RETT I I |

€.5.€¢.} (IR IR A&fo (Fr )

(PRIGTETT (PITAIR & TR 92 ABIE =2 (») s NHR 27 I g e[ieR (radial
flow) faReel | @R 2N A]ICRT ST fSRel | G 04T FRCHCT FRFA w20+ 22ger &= (o ¢.5) |

JRECATT AT A 02 e T 7o ez 2, @ -
O TS AIfTF AT e, ST
O BT AMCHCAG (ATH AT 2T T4 (FRITEG (Clfer 470 |

U3 A G 2Ife foa €.d0-a WA CE |

ydraulic Jump

‘;L | Outflow

—

Chemical
= Dispersion —
(5) ifere vt == e T @M bt b
(radial flow) et (2) TRGRTE T TR T S GRIT TGS

a ¢.5: T GHITAR &fS (I TEw, Tite: A &431R)

¢-v




TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

e

€5.€.9 CFITCTH A& 8 7 SRHOTH

ST R TS FP (O R | N Al PIAFTFOICI (&G OT (WS A, TS SPTNI I 7re
ATF AR TP T =R (=G (=15 T 15 27 | @g9i Aca Aea e 1S S 27, [eo o
TG (ST 1 AR 58 @I 2w Tar AT |

FIFCET (@O AT Y2 B TS AMC: () SR G790 8 () “AICee=R 7 (@ €.59) |

ST «Re-9 AT J=ATA ATCT (vertical) I NEGG (horizontal) ¢AT o9 a1 =7 | A @2
SBINIPT A C ifas 26U AN TGT (AT FF 0O 27 | ATCH 479-9 (@S 2% qd e
A AT Tl (T 9R FH CofF DI | JRFCACH GRS horizontal baffle plate type @ I7%©
] |

(W] AU B =

(00 LT (i) (2] AP A R EE)
TEL 7 1 0 7 R

QAT T (2T &S

Submersible bearing

€-5



_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

TP N0 I O foF @.53- (T ZCACE | QLTH: (S) T S0 G@peemie s1wee 27 712, () o
I AR GFIFETT 7T T 1R, @R (9) 8 (8) T I3 OF (FIFCTH | 92 2RI A<Frs
GIF (535 @ LT dae 0 =7 |

€.5.¢ CFIPETIT

FIPETE @R (AP FF TS A1 ECCNCT (@RI 20T 6 | @ FPefT RS (settle) TS
G THARER ARER A e e e adiee & | e w @PF «F RSl I8
TS, TN I (sludge) TN SRR F1 0S| W FWEIG SAEHT I 71 =7, o6 @t
RIS AR AGOT© HET QTS AMF | AT, GTECACE =T @A €0 % (AF 5o % 1 SPT=
F SIS =7 |

€5.8.) o= QR a9

CICCTT* (I AT 7o FAFIC [F0S: 3) ATOIFE, @ R) JOIFE (07 €.58 € €.5¢) | qA=CACH
(STIEPTST ARRITS AT TR AR (F@a2 ATOFR FICCEG @ 7% 27 |

> SROPR SBE
FAAT P FF ROTAR JRAR &7 Gre Fre 41 (216 oW 741 = (Ba ¢.5¢) | @FRem oweag
JfEe WK FI2K 41 2 13 IR (9069 T e {1207 Mo e Qw7 Fmwio e w41 27 |

> JER PR
FOIFE GICTE=I (P e 20, Qe A g ez qifeess e @es @rs 99 g9ees

ST I T, FCET ROTHF TR NS ([@0C T | O G A5 8 AR 97 AAOIFE A
(bW TARFIPFOIR Q5o | qRIGT SRATS G ST (e T Pl [GAR LR CFd TSR @
AR T 2T |

&-50



el ig=fae =it FaarR gz A o e e e s e s ||

Flapa Sattirs

Laflaen Wyirs & Praughs Clat (Pl Efftanmt

“F Bl b
Flacculation |
y | S mmat Dol joe Han

oar ¢.5¢: AT (2P AToFR 4Rt

€5.9.% HACIFF EASTRCH=T QRTaa T € Y FIo!

JRETACH TSI (FTTS] A THIANR SYN@ AT FIETHCo* @ 2 20R | O QT
TSP CICTIACH T ([@H-G T4 8 (REFTST 7oA ] AT 2 |

() ATER @EIfER (Vs)

SCHA @GR (Vs) ZET AT 2[I0ed 29 (Q) (F GICTACH* (@RI ST (A) TR Slof A0 [T ATS
T | @f5tF overflow rate-8 1 2 | @36 AW ECCRCH*T @P, IW @ IR oIwe Sfer
(Vo) I (IR (Vs) O (5T Q@M 27, OreeT (18 F901fB 7=t (doo %) IT AMF | &=y @ft
CICTICT* @R 9Hf5 @Gl FHI1= 53 |
‘ii@:
Vs=Q/A
T,
Vs: AT @GR (m?/day/m?)
Q: MY e == (m®/day)
A ; CTTETTCH* @PCE See(m?)

Vo>Vs : AoARE ]S 00 %
Vo<Vs : SRR R Vo/Vs &3 Slifesd
Vo : FAE T8 o

(1) &4I0=7 TS (Q) FACAT;
(2) CITETNCE*I ([P e (A) I
(3) TR *we Aot (Vo) Ifa T — WS (FRNSTFG HIR FCA TG FP 0O bl |

-5
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(R) Weir loading (Ws)

Weir loading (Ws) RCeTT &]ICRS RIS (Q) (F weir length (L) QI ©T% ST AT 2ANSAT ARM | T4 weir loading
e AR, O A e 2w sfscan e I A, T Toea e e@icas Fraed g M (sludge)

e =0© =iiea |
‘ii@:
Ws: Q/L
A,

Ws = Weir loading (m?/day/m)
Q = Inflow rate (m?/day)
L = Weir length (m)

(\©) Iy

CICTITE*M @RI (I @ eTga 0-b @ | T TSITS] © (AF ¢ FoE 2ea Tve R FmwIfHa
EIF SOl wo GGG 1 PR @ ¢ THR | THI1E NS G AR GRET €. @ (M JACE |

GRE ¢.5: TR CErT =« ERTTE F9417 Tve

ISRk o ST S (25 7R
Surface loading (Vs)m?®/d/m? 80-90 Yo-dbo
Weir loading (Ws)m?3/d/m 580-9R0 < \Woo
My 8 2TZF GATS -t O-br
JEA oo NGR 0-¢ 0-¢

Source: Ministry of Health, Laboure and Welfare Japan, (2012)

¢s.Aa e e FoE

EIICCCT*M BTRF (ACF i@ TARTONAT ARER A (supernatant water) TFCG*T BTGS2t 3 |
QT #A1f o TR Mo (@@ AReifee =3 | f[Foiir a7 «[7 i e @R @ifer F0
T, IR A1 SRR SRR NG (OTS[Cne WhG IR el = |

A AR & [ @R R 2f&fo Sy, @@9:- (@R 5IRF, SN-EFl G F-ERE
TR Tl , 35T | OCF IRFATHCHT LR RG2S ZC3T Down-flow, single-layer filtration |

€54y o Ao

DR aF AN SO B ¢.5v-9 @RI Wz | 96 W e For AdrTs EfERe

TS FTRIR- {17 SETI P [AARCR Gy HIZ© =, ACAD TR (Qee)- e e «ea e,
Lateral €32 main drain- fF01 2&3T 2R A1 M@z I3, Piping U<R valves- Nfe 2]z foae 363,
Backwash pump- JIfeTa @ “REIER &5 #{if 9[73241% (backwash) TR I, 2951 |

€-3
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From coagulation £
clarification basin S 154 water level
| while filtering

Flter rate —= 0
controller

trough

Back wash pump

0O 00U 0 P
R A0 TR A N
T

Rlter o —=
wasle valve

—_—,—m e e e e = ==

__________________ . “Lateral drain

=
N

/ Graded gravel

¢ Underdrain blodks

Bx ¢.s>v: o= g ANRT ST

€5.4.% TIPS 2%fS

T o1 il 5o10e A, O QI Qi TS ERF 89 P el s Py «ft 39 =@
A | U8 SR I [icad SISl qroce Wme Kafers e e w61 =2 | @ T #A ==l #fif
FCAIG @RI (A BB (upward flow) BT9 TG ATITCT 27, ATS SCX AFT TN € FF APANTS
T | FIF S AT AT GIF (trough) T ez B = a1 =37 |

€-39
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Dirty
water
10

waste

Clean wier

oa ¢.5q: T[T ST

O LA R G GTRIF G SO @ SPTE Felafer S AP, O BgEla 13 G /-1 754k
AREE TR | 92 (W@ surface washing (7@ ¢.5a, ©F WF) T air cleaning &fe JI2F I =7 |
JRECACH LTS surface washing method-2 JRCER @ IZ© 27 |

€¢5.9.9 TFBIEa T Tve
() Tt At

TFCGHTTE ATSTI (V) TN &_0RT TR (Q) (F FBId STed (A) @0 O 401 T «rew 5 | «f6
DI GG Srore wPgeld TR b | ARSI, R Afotam d30-deo FER/Ma =7 |

(R) fFor ffewr (Aife)
Fiferer et sraers e Wfewr e I9ge =1 [ifeR TaRe critfee e GRe ¢.2-9 @i
TR |
GRe ¢.3: = s Rt
e e
Iwfge Jew NENeE 0.8¢-0.90
3oy FIfFhes 5.9 9 Y
Tt anfeft 2.€¢ 9T @
R RIS g WEoE Y00-900
(\9) Iy

Tifes fFBR @7 TRe: S¢o I [NGR | AT ST &R @6 0.Y-0.> TR/ MNTE/IAWo= G
HCF S 2AZ @6 0.5¢-0.30 TNNGR/ NG /34GH |

€-38



TIPS ARAAFNRS Aoy FIGHIZ JIGIT AT 8 THACTH PICer [Gf 19258 T SRR WIT _

¢y fafvesad b qR FRegesee g

¢y AfREE TS W

TIFE e o™ G SAif ARCTLEINET Sroy g4 TG | I Ty TIFRICT @I 2<F-
fFoE-8 NPy A fee 2k 11 asged, e e For 3eMehers e Adseta
50O 2(F | ol elfsva eifefs TTMea AR o[l *Ritawe F41 A | [ m ewged A6REE
el (rew =

(5) CATERIACIR [T TP R G I TR (S AT R g A7) e <l fewiea
fofe Fare 2(3;

(R) &R ETCEEE 5F (539) AR @R 3rF TS (I AT (@S To 2@/ @R
N T8 AP 9 1 s

() PR AR CFQ @1 (58 Fa0o TF AT 6 26 TN @ FRNGTTS AoF Tar s
(8) FIFCETF [P LTI OSIF I G O FS O MR [T (TATS =(F;

(¢) G “Mafeq v Foef 5% To fATs TR fF1 o G (e 2’ S0 201;
(v) RFBIR caees iife ETees e e S0 REDBIeas (RT o191 Al FACS ;s

(2) WIE A7 IR RETGTAR A0S @ #IR Al (ARTIESR AT 2J;

(v) “fRicifes #/1f Te @R ag Al 28w 90 27 |

¢.2.2 @ 7 (Diagnosis)

ERRD  AF-CfTIH*t @it fefa

e TS AT IR A1 eoereoxe @R o= e ke I@fs A= amem:
3 GRS foR, vt @FRACE, it @Prear @iRa NoR vk @30 pH fioHE |

P-GTCCACT 2 PIer ZC=T1 T NI (EMCE {2 AT AT (A0 (FRIGCETD @} 7
6 | TP (RS BT A (AT SR FACAT IO, ©TE efb-GHGTHCo I 2 FE 2SIF
YRS FZTF (supplementary) FRETE I I | O 4 GIOICT T4 SRS A (@SR
RSP Jfa A, ©X |t IS F1er e |

(5) A= werdrox e (CEToSR)

A= 1 A= @ereToRC= ARG A= F0 T AT [[ARECACE A A e (W6 ¢ 6
HRIRGE N4 W7 G FRREARFS AfTF GIR TS 779 F0O 2 | OCF IS A A< Ao
R AT BT T | ARSI o I =, A1 T 1 AR Afewarar I8 «@a 7ol 77 9607
SHFRH ATRNG R ARSI TGS A | ©IR R 6 FEP RCTHCAT Gy T $F Qo
[IFATT “FRINCEeE FHoe a2 797 | (1R fofere 2 W (q=oeR N evg M |

€-3¢
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) I (Risk):
ARP-CICCACHHT 7 FF (AP @ (GO 2R AR 4o (CHETICo*9 8 FreH*7)-«a3
FRFIOICE GioaT B COIET | I A (FFIOOF SHP (@08 I dSooo NTU-URE (@ 20O 1T |

R) TGN ©2F (Necessary Data):
> SICOCTs @ CARTICES (CATEIeT FBIGER ST AfTr={cary)
> o[R TS (UG 13)

AT QTSI AR T A% (7T A (B5T G A= F 1207 50 AqoR, ©CF T (sample)
< Ti35ee “1fS ot o= (dilute) FACS 20T TTS T AR FNF N0 ST |

GG (A5 RIBTET T 5@ ¢.5br-« (AT ZCCR |

@ ¢.5v TRI/T Rom g Mo iicx s s

€-3Y



TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

by vt B
@ I TSR (Turbidity) T3 G0 363 RO TJIRF IR FHFR o[y [Wfza “rafs Togia a0
A | S TGS TSI AW ARG G2 TRAZ FA Fioe 2, SR [96g B e weia “avzer
(Transparency)” b3 TR F @S /1T | 6RO 2/Ifefd ACTPS AfGHAG A TR M@l o=l 7 |
06 (MR “i@fe SepiRe 0 Tl AR Gy G0 37=e IGN Cof T4 QTS Al |

IR 2B (Ao TR FA ETETAR WIHF SR (06 (TS 20F | IR (OGS SCob] DI GoR
L AFR RIS FACS I R (G T *IS (7 AGHICS =T | FACHC (WCbH (AOCT O F AR 5/ Zfee
PR G (T f2g FACS 201 | @ISER TIFAE 051 e o @4l Siece 201, I0S @4l 7f6 G 9ok
o P @ b2 Tof 3 |

G (ot TS TAT #A1f BleTre 203 | OF#IF B#1F (It IR Siget fwex fewfB 4t @ 79 3 A A
AN (@ A0S 2F | T (63 @1 B2fb sAfvwmeng o A, o4 2w’ 35 F6@ AR 8= Sl M4re
el

% AwTS(B (9 (6 e b3 RO I97© =GR Wb R Giffea e weires w1 a7 71 | o
RO W@l AR T, Sz, Afee o= ar Eferes=m @ Afiwena e Face & o
BACEIG '8 SA[CHCeIoF TROIA ] (A W51 FA[ 78T |

€-34
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o) fAff5esae AT % (Confirmation Points):

T -GG @I WOGETE (AEGSR Soo NTU-UF @ 277, ©LF AMTH 929 F00 2(J |

8) WW (Action Countermeasures):
o I GIPITNE ST %P GO APl I (sludge) SR FACO =01;
0 CIETACH RIS FACS (SRS (T[S FACS R0

0 SISHEG (@RGSR Yoo NTU RIFSTH (51T (FIFCTH AR 3R Sfsfie 547! e =, @4

I AT T
0 ZHP AR TT FACS A, WL G 77 i Feco =0 |

(R) W & (Deposit of Sludge)
) I (Risk):

AF-FCCH* @RS FWIT ST (It @R SIS HToT T TR | T AN [Ge 07

T AR QR ECCICE waFe! B0 T |

) TAET O (Necessary Data):
> IS TR o

FWEIT T ERCERET FEFITS I | AF-FECo* @ FMNIT ex (e @i
T TS FCY T | T AN G 797 9 2417 G GGG = wFe! FC 07 |

MG SGg ABIR Fco WEFRS S T 27 (ba ¢.5):

2fS 8,000 TGR GFFR & Fon Yo ARCT FWNG A= Fare =3, FHfwe 286
@ | AW 4 8 ,¢oo INMGR GHIFR I 2, OCF FACHF b0 ARCE AR FC® 207 |

TrrRe 6@ ¢.55 (I ATC*) T TRACR |

@) =iifear srSigrer sHfear :

GRASIRT (TR T [T AT A | Wit (redr wofb (marked pole) #1fTe Bfiea (s

AR SISl (FWG 7R) AR FACS 7A |
@ ImmIbT oo AfFwre T

GRS TS I @B BIFfS 2NfTrs, ARNT=R 2105 FWCS 20 | FIFfet MG B9

97 =01 IR 7l Gt dMIBa el e Rer Face =07 |

@ smmfbT v ey e w4
GG AT TSIl (A FMINGR FSTS! AW e FMNIGF 7Py NG A |

€-3v
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Surveyar .

| pepthio
sludge

| Slurdge
[N ! Layer
]" . Ul thickness

@ e.55: IR g i s

G TRl MYFTS GF G (*ITT I T, AT AP A DM STNF 2GR© (T I |

©) fAff5esad AT% (Confirmation Points):
FWIT TR TSl ¢ IRFT YR ot (GRe ¢.0 P F90s =0F |

GRE ¢.90: AF-CIETIH* AFE IMMID T TOFTOR SPAS IR I G

ECEISERND Iy PTG
(%)
So I S LTS (72
00 FAIT TAAGCET IS @F A0S (A
¢o PTG S P 2R
Qo WWWW

>) eF-EIETCE*A 0 FMMH JFG 8 (M6 TOFOR NS

8) “MCw+ 8 WW (Action and Countermeasures):

GC AP HAG AR PO JCF | ARFACACHT SAEBI* ATB-EIHCCACE 2 FH AR RG] A [
=7, T Qefer ARER A FT | 92 CF@ I TR FIOSF &, 2RI AFEE A =
2, ORI FIRCRT T &S AR S S w41 22 (fo@ ¢.20) | AKReTS, &fs -2 =7
IEF T&d FUID A2PTE T 2 |

5 301 25 CTOTRATS A (TR AN SoPiTReT (0] )

€-3
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e} TR FoR

T FREB AR e 20 O W@ (ARG KB RIS A1 (20 (@RITEs @ 7 $32. A=
CARTCESR FACAT, ACS ARCHLHNCTT AT LG 2Hifey AT See [FghT AR« @06 | @R
(PINGTETS RIGT 2T (TGO NCAFIRTH FAIC ST, ©I2 A T 10a SIS ALRS T[T
(supplementary) RETE F1& 3= | WQQ/TGT]?{NWWW%WWWWW%
o1, ©X G5 FRFIOIT F1& 0 | ARFCACH $7BF A1 R 2fbfeTo 2fe-CHeTCE = +Faa
AfRCS AR fFo IR F41 =¥, Ao Alfrs AfemiBa @e ™1 1 | @7 =7 1N FrRIeE™E,
CPIFCEE ¢ CIeTNCT=I Al w4y M fore e b TSI &t |

) IR (Risk):

rbra Il 93 =0 (9IteT AR 2= =1 BT - QR WSS B (RGO (Al (A, T Al
TRAVH T AR R 2SI« elfeanefeT (sedimentation and filtration) DI 4T B 20 90T |
weifFreifae #fifed caerer feor Niea oo 3@ 3@ 7 | 7 Qi SeifReeiifes AR e
ICF A Sooo NTU RIS I07 |

) TGN ©2F (Necessary Data):
o 2 8 ACHETs @ (AR (CATCEI NBIEE NIIC AR

o 92 BT (TN T4)

o) fAff5esad AT % (Confirmation Points):
o SCOEHCH (AFIIOOR Soo NTU 3T €3 (I 20 JITS =(F ReCH*Ca N AR 2R

o IM BFCEE @RICESR wo NTU @7 @ 2 4R RFT#F Wl 0.9 =, ord «ff feeg
TS| JICT T |
[RFCH*I9 wF©l = (InletTurbidity-OutletTurbidity)/InletTurbidity]

o DT @ A 2[R 2T ARAE TR SR B (910 ©f e 11 Fifean 79 2989 e ™ |

8) “MCw 8 WW (Action and Countermeasures):
o WG AR

TR 2]12 B3R A b1 I (Fhr) el w1 +fow, ©12 @bt fFafirs (periodic) 2@ Face
T |

For R Afmmeae: TRaE aar SRR Aifw fFoes 99 (FR) Tre @ HAfwe @7 o
TATS | R &feT TS fow 4Iee 37997 =: (1) 49 (excavation), (2) CHIRT (washing) , €3R
(3) 7«57 (re-installation) |
ARHCT 4
O &R (FET6] FIRE (A evra AT (9 (20T 9t (Feirs =69 (@ @.23);
O AR SR = F¢a A W fessi SfSar goo =27 (Bg €.22);
o “fmIa S ForE WiGw Sk e Foiea g Fe =01 |

€-0
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storage  washing

o &R T e
> W SEGENs NTU @ =7, SIteT vz 41 = @ Recg=e afera oifefe | (7 ¢%ta 2d=
T IO 0.9->.¢ NER/H! FNR T4 AT 20 | (@ TS W, Foo10q9 FFITel O @4 |

> Sree, I Seifreifie oifa et Srercamy ARS 71 9 ¢ A Fwiaw ke
@ Jha 7R, oI e fiCaR syl el %0o #Aitd | @B cFe e A sReR 30
T T 8 T g ABIE FACo 2(F | W G Ffong =7, GR ICHH AW (A, O
G e T30 =7 |

> o S $f 2@ RS @1 2o Aim W3R Serime s 317 | @3 Afafgfors o smmife
SEPTRe FAce ResE NG Sifiwa a1 Soifaer; Sy S0 (A0 21§t Aers oI |
ey STECST MR TFB AR F41 78I 1 2, SI20ET 203 Tob] I8F IS 20 | ©CF N
AITS 20T (T GO A TATH ZT AF |

€RR.9 T

) I (Risk):

IR STl =G A AT SIFCIR0eH AR M4 et 8 (TRItE ST S{gE Fed
A1 | I QT 7 T =W, O3 GAPS TR 8 S SPTI 9 (suspended particles) FoER©
(A T, T SR TR 8 20 1 |

}) TGN ©2F (Necessary Data):
> BATS SRFCE (DO)- mg/l
> NI (FEGSR

@-0



_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

©) ffeFae 4TS (Confirmation Points):
> 8.0 ffEww/FoE < DO

o TTP P Al AIYFATS IR FRITH ST 1, ©I DO AIYRTS ¥y = | I AT DO
jﬁﬁ AR G GFIEHCER 2- DO AT F00 =J | DO-4¥ ™% 19 (saturated concentration)
SR ToF ST (6@ ¢.29-9 TN RCACR) | O3, AL IR QIR FACTS AT
DO ™% WA (SRR 1, T TS T© @ 7S SR ACF , AACHH OO 33 G9S S
ST | ARSI, IR N F7& DO-GF 0-b0 % SAErS ¥ |

Ternperature (Fahrenheit)

Igl 50 59 52 7 86 -3
?D 12
£ 11
o
[SINT:}
G 9 =
2
5 B8
5 7 -""“'-..._
=
> L]
(%]
R 4
a

q

- 10 15 0 25 0 s
Temperatura (Centigrade)
Z
5@ ¢.29: & DO ¢ SR FF R DO o™
> VN (AFESR

TG 21K A9 AT (TR 208 T, OTeeT @ o1 Z06% A0S (@1 8 A elf ST Sy
g (@ ¢.28) | RIS B9 AfNTS S FMow Mg ACF 71, @ I A FCRCEH
0 AR CATICTOICRE e RiEciivg =7 | Wess, AW @rea=i A8 F1 =, O (FIEoR
A | @ (F@ DO AT FACO 2J G O 8.0 MEN/fBR @7 ©oita AFce 23 | I DO 8.0
fferrsT/RIER @31 fCh 2, SR GIRel 91 A (@ =Y QI oS, ST TR 9eg 9 T @
VT SCIRTSTI Y50 A |

T @.38: P (TFTCBSIR IR ST (1K) @ — (1)

@22
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8) *Mr®A ¢ Af I FIY (Action and Countermeasures):

Y I SRS 0T MR T, O eI 9] 920 FA0o 2(S:

D @it F@iife “ifFe Face 263 (ba ¢.2¢);

@ A @ EETlE ARER T 2T ACS G LOF TARAOICT BIer F¢ |

@ ¢.2¢: G F@Hits s Far

€.2.R.8 FIPETT
(®) EE &G

) I (Risk):

(PINGTECE SIS (OIS (FCH P HMIF T 0O 2 A1, To o GTGTACEHTTI FIEFITST F0 A
R FITEECT* 5% (At o ifars T @RitbeR el o |

) TGN ©2F (Necessary Data):
N TS ST G @O e SUpmR emes 23
o T NI S
o (T (&6 R (Ao (iemmms/FiomE)
o SN G (/)
o 1925 (pH)

©) fAf5e3=9 ATHB (Confirmation Points):
> TP 00 oE

FRFEA ZSCOT WCHTTE FF 100 g ABIE FACO J(A | AHRTS @FRFe™A ~Afifgfe foqf
ST O T AR (D) TS 76 790 e (57 ¢.20, T, @) T FF 1007 et (ba ¢.2v,
TRRIC) , (3) Ot T 907 (B €.2u, A A=) | (37 “e.5.¢7) |

@-R9
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I GFOA I ASR I OF G T (@ FIFEHH et I 9P et (it Iw, e &iF G5B
(Jar Test) ARBE T AR IR GIR FT T A6 ST TR, SIRCE SN T I & Al
iR T AT FITe TR A |

>TSS (@0 U3 (TSR

ARSI, FOIRE AT SETE ST (I (@6 0-Yo NERN/FHR 7 ML AF | ©F, (©F
@G Afer:-

o 3o NfEm/FoR «F s At

P @RIAT BFCEIE (IFIOOR R FCo 7 | AW A6 (@GR 0 NTU ¢ W6 =7,
O IC FIA! TP (7R | 58 I TG (@EIEOR 20 NTU O3 ST T, SIRC I 2w
ST ARFCS AT R CE7 AT 7] A= FACS A |

o Yo fFRN/FHE «3 BT At

FRPCEHF @R BT (QAFIGOR SR Fa0e 20 | W EEG (@RIGOR ¢oo NTU-AF B2ta
(IEICBSR ¢oo NTU & 0o =31, ©13 «ff eortere 2o Al T feod Awee ¢ effsarees 3gl
Q2 TS (A |

@G ATl (Cornell University — Agua Clara Project, 2010) (AfRTICE (@ doo NTU @I ¢oo NTU
(TECEORYSE TS SR (TF @05 ARKST @l S[fHE (FEIESR (residual turbidity) IS
AfE® =7 (5@ ¢.29) | T (A @R AR, (FRNGECHT PRPITO! (TS (5 8 (AEHOI &9
783 07, @3 T4 AR @ (TS @ TfRfs Tl ST 6o @ 31 39 =, O O G5
T PG (e (&6 Moo Face =7 |

€-8



TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

5
§
F o HBAL, 1
5 A ! ~= T 56
i " et L o
== 500
o 500
" repl
s o @ wa it ] 1

5@ @.24: 00 NTU (SITH) €k @oo NTU (JITH) (RIFIHORTS AT ST (Sler G 7P
> SR 476
o (WF AFB:

ey S S <4069 @FC A1 AF, orzeE oS @, SIfRafos o[y, WEw JIGeET, (@R
PIE0T 1 S TP 2f3re WS i1 |

o (TENGOIIT ARITST A F9F:

I GFIFEIT @R ST (ARG Sy ARKSS w1 906, S5 YT 26 Afste -¢o %
(@TF +300% @ AT 2 4R W2 RS TES ¢ W 4T TS ACF, S @RI A (TIfeR
@0 ISR fafEs 2o A1 | @ @ Wvd Al 9y 479 FACS 2 |

S, AW R QPR EAE0 (@RISR dfsie AR[e =70 @i (1R SRRl S 2=5's
AfRES 27, O=TeT GIFel T TR (@ AN AlGS FG2ATS (IR 741 TR (5d ¢.3v) |

== [luctuating Turbidity at Inlet
= Alum Consumption According to Turbidity
—a— Alum Consumption Mot According o Turbidity

Proper consumption: J

Improper consumption:

1 7] 3 ] 5 3 7 ] 3
Days

@ ¢.xb: (IENTSR @ G <76 (fer/Me) @7 Trrge

10

€-0C



I 7 3RS A EREIR g AR 6 TR e G252 A ST

> ™95 (pH)
FIFCETT @FTTT SCHECE P9 &IF 9.0 JSIT TS A |

g AT AR #Afed v ST P1agh b.¢-b.¢ R QTS GRS br.¢ P19y o~E
PR AP, SR PR SIS &y A1 1985 v.¢-q.¢ @7 Moy AR A (ed =7 |

T fREcH* IR 1925 ATRerS Fva s (v.¢-«9F N05) 5o IneT SR @ A, Toeaa
s (>9.¢) 93 B2 |

8) 2WCF 8 WW (Action and Countermeasures):
> W AR T N0 ILST (AT T

TR (BT (Bd ¢.35) ARBE I SFowE (@ @& N Fa0e 209 @2 G gz
S Afce A F69re 2(4;

W &1 (B3 feme IFIR 1 &, OCF ©f M © IR IR - (ST 2;

I T (GO T A (TS (@5 AT RS FF 0 U AF, O (el Hfeeg @
SBAGE IR PCA SN 2R = HIFTE0 FACO 20 R (CIfER 6@ GFl (@0 (T FAC©
T[T | R SN FATSH AT SR I ABTR I (A0S T (@ SN A5 ar
RIS THR;

FAEGS PO R (G356 IS ARCE 591 O @HG ALEAGTF AT ABI2 FACS TS |
ATATETCN HAAGACS & AT (RSN @TS AT IW &K (536 = 1 T |

> M core @6 A SR 416 SHAfeHdS SR arheR AfEeta weiR serelfi@eey @ A
YA

TF (550 Afpe 3 f[Afve Tre =@ ©E @6 SFoNEEe G4 I wefaeeafes sifeg
ISR U9 SISy ATF FIRGE GIF (GL3F MR TS T(J;

eifae PIeTER @ So71sb IR I (TIfeR 2IACE SET 212 TF HIENI0 00 2(J;

(eifer AR s Fare 20T AW (CIfer AT &F© e_R T T WEifs qewa A 5
(NCeT;

EN GO AP (G TR a1 o [f5e Fare 21 (BF GIERs 9T 40
TREF) | IM (@RGSR M R GEOT T SR SN 495 Sy @ &, SR
TP WICTGCACT BT 1] Il SR ZS AR | @ (A B ([P AT 8 Sepearel
SUIRIS TR 2R (el = | P19 e S w=iwe s A |

I SHET @ WAF T IR TS AT ACE, R NS AN g7 AT IO, (ITTHea
TEH T G AT AN 27, (T A5 A1 22 ZF FRCH AT AT A0S 2F @LAICT SRS
[ARE (BFIRSIF I&I AT A |

i SR ST (419 20 TR 3R (FICAT 35 1 AP, O R (@R SO TICs (Ao SR
AT FACS T(J ©f So NTU «F 5 =1cg 541 | o7 ™ ©F So NTU-9F &9t =7, Or=ea
AT ST I 0O 2(J T FRATPERIE S 207 @ @ft sefa =9z, @3 i
WY@ S BICE (TN FIT (LT, (TP o1 JIECIT G S |

€-RY



TIPS ARAAFNRS Aoy FIGHIZ JIGIT AT 8 THACTH PICer [Gf 19258 T SRR WIT _

> W A PIaRE ©.¢-9F 05 AT, IR ST FR0F GIe @7 F0o TR | ARG IOvH
CTeR e @ SyEG 29 =es 201 | P19gh b.e-97 T qredr 7R 9w, 58
I G167 =, SIRC FFHLP ECR o (Ure Wtz Bl ©f *Rva F90e J(F IR ARSI
ST (TE (6 I FACO 2T |

a1 ¢.35: &1 G
() SC=TeH *f& (Agitation Strength)
) I (Risk):

Tfvr TG *If& (agitation strength) T TN & 1 27, O &R (GBI NLICT IS (T (&6 et
T4 T8 AR ARG 3 AoFend o = 41 |

) TGN S (Necessary Data):
> FRPET @O T N5 Sl
> o[R =E (RTGTI 713)

©) fAf5eFae “ItFB (Confirmation Points):

> CPIPEHE TTGT OO FF N0 O} ABIE TS T(F | (FIPETT SIS ARSI
B ST Tt 21 TR (D) T 00 LT, (2) W T A5 LT, (3) ST FF 20 (G237
“€.5.¢7) | W IO G AR I O @ T 4T F A0 It I W et it T,
T AW @ ACESH =& I AT A 7 | @ ¢Fe@ 067 efsTFa 78] 242 F90S TS |

> AT 2RIE T9 2fefe @e w41 AT, I8 GRIFTETIN BRI TN ok T 8 Teif e
TAEE AR T P Fa00 J(F | I Rl I o_{R AR AAfFTET WHCR, O O GFIPET
AT @717 2O TS AT R (T TR Al ST 98] e =03 | SR, 3 &2 2
ARAS® AP, ©C TN TPHIG &R = G IR IS =7 |

€-24



I 7o 3RS A EREIR g AR 6 TR e (G252 A ST

8) “MC® 8 WW (Action and Countermeasures):
FIP GFIPTETITTR & JC2B WIS =i 8 g otz |
> ATICEST GIRA G (Fea:

eSS *fe, (HER ofo AT Mo FreaR FREe F A | ToyE 9 oy *fe Tow
TGOS FF 909 I 20O ANA, ©12 @G o N ¢ Fo TOTSIF Sl FF AN GF6
STy OY R FI00 TF (@A TG 8 TG FF (o 27 | OCF, ARSI, (@f#F *fe=ar
TG T 100 ©fFT P 2, ©IR LT WG I S~ (e 2 |

> I (26 DI T CFa:

GR CF(E (AHF SR AT Face =7 (oa ¢.vo TEET x @R y R[S I | @7 T
SPASE TR I FC @R ~fFF Fa00 =61 | A FwHE 301 (Tormm ok, [ 3@
SR W 2RI FACS 20J) |

> IM 2RR TR FIPETCTT IS SR T AP

2R TF I GN R S (F ACS FIPET 7o 2 | IM (IO SIRCO 2R = FACAT
8 I 2, SF G @ MEGCEE (MG A B (A0S 20 @ 46T dSo NTU-EF
e St 971 | Ot I O o NTU-GF T9Ia =, SI=CA 2RI SEICT 99 Fa0 =09 Al
FIRRIEIE THCe & @ 4> T o[y, @R A Q@ S IS (@ FHT Q>
(I Eo71) AR & SATIP |

[nlet for raw

r water & coagulant  <—Talfles  —-Channels

d T ] L 4

blfective N 1

bnpth " 7N < . "E;
e ALY " N
i of j""l y—|J<L —n\ J\l
:‘éﬁ \ Ej!m'mc:l i " A W {;
d = = : -
; y=lax
Sl rnb aN oIl

\\ L

4

/ \.

Compartment B l
| S |
|

,y‘
.
.
'._\!‘
" I
=

o |
X Outlel to flocculation tank

5@ ¢.90 T (215 GHTT FIFETOE NG =& AfTST
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colsret =R At R a3z v e g wie ez s e e |-

¢...¢ CTETro*
() ~iIfa7 wered ((IFITSIR)

EIETCT= @PIaR ~IfoEE =<y ba ¢.0d @ Tl 2R | Fifers ARprEwE w&g Ba ¢.90> @3
M T (AT 2R, (@ GRS SSHEEIh CAFToOR X NTU @3 3 AT |

ke e

s

B €03 CTOTITE B (<% ST, O ST

) I (Risk):
GG (@R SCHEIE (AFIGSR € T (@ 20, ©F U4 2[Fo! 171, Rt T8t sfolie
TTe 312 B |

R) TGN O (Necessary Data):

AR ST S EGTACT @ fafis ey ke F41 etares
o (FEMCEOR
o IECEA @R (m¥d/m? 3T m/d)
o SO B2IF (G (Overflow Weir Loading)

©) ff%e%ae 4TS (Confirmation Points):
A A SE

CTETCE= (@ SCCET0T & (AECGSCIT TR (B ¢.8-9 (AT AACR | N[OOI,
CAFIICEO So NTU 7 fCh A0S =0T |

(BfReT ¢.8: (TGS TN

G
L SR
3< ] q9
¢ S A
o TS AR N
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

> A (#ITS 8 B3F (@ifee:

AR @ FTeHAT (A5TE ECCACH* (@ AT ¢ T2 @R G ¢.¢-9 (T =g | I
IABHCACG (@AFICHSE do NTU @ (@ 23, O3 A0 8 T2 #Tifer foeae Jr sifewy Facg

1 O (612 FACS 2 |
GfF ¢.¢: A 8 TSR (Weir) FIfSR
RRE] EINEL] oAl (257F
SARCHA @GR (Vs)m?/d/m? 80-90 Yo-bo
TR (Weir) @TIfER (Ws)m?/d/m $80-90 < 900

8) “WMCw ¢ &fSFIAFTS Y (Action and Countermeasures):

> AW SCHECE (ARICESR @M & (S0 NTU GabES-93 s a1 2t 31 537 oafes oedid (50
SIREX)RUER

D 3 CofF 71 =3
OCF AT EFIFETE G ZCS 2T | “@.2.8 EFIFCer” WA (A |

2) FF O (o =F;

CICHCE 2_1E 2T FACS A |

> I TRCEA/TITR @I GRA ¢.v-9 e T oy 67, O 292 9 FHey ez AN
W NS 2T |

(R) TS &=t

) I (Risk):

CITETCo = @ i wfsfae Smmifs s 3w, 61 =I5 6 1 (@i Fieas o 21, [ smwibes
R0 Bl OO0 (AT | 7 T SIfSRe 8 SIS (#1181 fRFBIta 5T S |

R) TGN ©2F (Necessary Data):

> CISEIE*H @I I 21 F S5 R0 |

T o ARER AP GR DA €.92-9 AT FANG-AT THRCF (h) G 27, IR0 FCPI6
A A @ SEFeg @6 MG s E 29 @ dace 79 | ;W (@EeeR @F = 9R
DR TR (A PO N 2, O G5 FMNG-Aee TBEeT [oe a2 e @ Al
S (A |

©) o339 4TS (Confirmation Points):

CICGICE*H @ STl 2 I WEHHET S for=er g ¢.©02-a @I TR |

€-%o



TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

Sludge
deposit |

50%

Sludge deposit=(H/Ho)x100

o ¢.9%: FMIG FF=e

8) *Mr @ Af I FIY (Action and Countermeasures):

> & MG e
FMNIG TS I ACE, CIECH*H [P ©© @ FHIFTSNT F& I IR GICTNCH «F 27
“AfeER 21 shezr T | fog MG e #/ ol Mg w1 Toe | S e E 219 9o % (AR
FEHR ARPEN 9 F41 Do, 4R ¢o %-Gl REAR SACAZ I S2PTRE g I TS |
RS e Fwfs fmem S 2=/ (rear =7 |

> IS 40 (2D AAfFFR

I B T4 25 (B@ ¢.d>0 8 ¢.5¢) @ FWAIT S I, ST EICTCoHT FRSITS! FCT
7 | ©12 «2 (Fhefe faafirs sfimm sare =@ (Fa ¢.909) | rwiae RS fafirs RkEe 39
AR (TS =T |




I 7o o3RS A SRR g AR 6 TR P0G S5 A W

R TFE G
() ~iif= wered ((IFIESI, pH, R)

1t D fow €. 98-9 (ARG TR | FF019 BoIce AP AN A A Fo1aa I 95 20
ATF | AT IFECE AT Ifetael RFrH*eaa AfSEeeR o7 @ 20 ATF | T A7 @res Iere
T | MYFISE , TAT (FC 717 >-2 o7 27 (b ¢.9¢) , O e TS 61 P F00 27 |

s

e

¥
o ¢.08: Rz AfET
—_—a J %
1= 7 A The head loss increases with
7 AT continuedfiltration as suspended
— /"" 7 solids are trapped in the filter sand,

/ ; Head loss ,r clogging it.

_ ? In this figure, since water level 2 is
constant height, the water level D is
getting higher when the head of
’ water loss increases.

7
.
’

T 4,05 ,‘ - —
b 7, E—
e o o A o T T i, |
o0 ¢.0¢: FBI =© *F7

) I (Risk):

RETT* 2T (OT® ARCHTTTA FOre 4171 @A “Mfd welfed! (@GR 4R SREETS ST FTors 2
e AR AT el AACE (Drinking Water Quality Standard) (RIS &7 | IR (5 ¢6fS
ATRINGIEE Wve [MEifEs St | o afsve T@af sRIfNeR AR 311 IR 79, i AGRTS
T A CFC@ CTENESR, TR, @2 pH @3 BEISEE AfTa ¢ (@GR, T, pH, JEF 8

SRR R T4 =T |
T Afre SPTE W «AF, EoT SR 8 Sy AMS S 7 AL | T IRes, AR
(IRTTEOIR AR T @G |

@9



TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

}) TGN O (Necessary Data):
> @0
> (AEICESR (389 &6 pH, T, W1 @ Sxee [Geaere™ wea])

o) fAff5esae AT % (Confirmation Points):
> A= @™ Seo WER/Me-93 s I14te =3 |
> (JRIGSR Yo NTU @3 39 (M@l 2 NTU @3 f0p) |

> &fS (@IS I ATESIT GR_E 2o “FGRe *Frw 363 oo Fa0e 21 @ ©f e
7 |

8) 2WCFA 8 WW (Action and Countermeasures):

> T e St seo FER/MT ¥ @ =7, SI=e ©f Toige SwF 1203 @R Ao wamioxe
L 20O AIF; GG Ifod™ dSeo NHF/MT @a (5T SR wWwre 2(F |

> IM FBR RS (RGO o NTU UF (@ 27, SI=e e 2ifotet I s Face 29
CAFIICESR T 21T el |

> WIFPE IS FBR FTO (AEIESR AR T | I Sy SAM S 2«1 0, ©CF R
IS I E12 TR 97 (900 20T (RBF: “€.2.2.97 € “¢..2.8") |

T (FFICHOIF G 1) SR S AN e SATONCTT I T I 2fzPg B AT | ATASC
Tow IfeT @ T effogi FHrs =0F |

(2) TG
) IR (Risk):

AR ARG T 20T FFBEPFS A @SN NG A 1, D AGCEF AT TeAM oo
PO AR | oM, S ofe A JFPe S0 2ARTFIT Al =57 27 |

R) TGN O (Necessary Data):

HIPG Al (AECEOIT

(G &

[ T &

SR A (@1 &0

RS TR

[IRGRACHT FewreaT

DI 500 AP ARICEA 1T (Uniformity)

YV V V ¥V ¥V V V

©) ff%e%ae ATG (Confirmation Points):
PG BRI e (BRET €. 0-9 AT TR |

@99



_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

GRE ¢.v: JrPS IBRET Naee

ISSEl e

[P AR (TSR QFICEICY @1 (3 APeT e 3-0 Ff s
T (AICOSI Y = AT ST FTPSTT GBI
CAFTCESIR A1 BT TS TR (G T BT Srelf) |

PG G G (TC & 3 TGI== @

JFPSA Fl &5 0.Y-0.5 T:f:/NfNG /3 6=

ARCH ST (T @ 0.5¢-0.30 T:fi:/ffG /3 G

PG T[T 8-v TG

[IRGCHT FewrearT afs y-o e & |

REB 700 JPSA &ICZF TSl fREIR =08 I, (I G (71 AT 7 |

(Uniformity)

8) “MCw 8 WW (Action and Countermeasures):

v (GRE ¢.4-9F TR 12T AMF, O Of NI FACS 20F | TIF JIPGA 8 TR (FFl (@6 T
T T, O ARATZN 6 A~ S0 20 | AN RS @R B ot T W 2, e
(B3 (Strainer) A FICS TS |

€. G SRR ST A

GfeT @.q = I TS T G TP AL G0 Il | BTG He RS o] P,
FRefT fofere a1 209 W TR YT (9 7T |

G ¢.q: TS TS PG JIGF T[T AN
B e i (Risk) BISE

(Phenomenon) (Causes) (Actions)
-G/ | AT oI 1% S S AT I
iR feiEm 5 TfFG & eaoe zew m AR FACS I
(T A | o ey ez | 1
%ﬂﬁ'ﬁaﬁ%@@ﬂ/ A R T AT | o | T S, e

T o CCE BTT AT | =5 foyziger w4t

500 NTU-&F ©(H)
FAI9S SAEH (DO) «3 W6fS | GTIRT (Fe) @ QIICEI &R ATRER

AT SEN FNF TPifgfs S :ré_?;)m EMWW

e rder

€-98



colsret =R At R a3z v e g wie ez s e e |-

L FIY .
(Phenomenon) (Causes) ijﬁ; ekl (Aijt?fnrs)
(PR e (O
weifaeefes A= pH
AfGaS : T (555 ¢ AlGF (OTE
fo ?EWQI? (Organic matter) A, T IBRIERESI
(F= 36T ) TRl SopTie
N TH ISR i
Ay srerrar
TeoeT TS ASHIS! AR Sl AT
*f& 40
TPRISTECOS SPoE =R Ao (rer formEer w4
5 TFG @Fl T60R T (24T FT 40,
g 2141 (Density flow) GO AHT I
R0 SR Pl
- STHIE (AG IV & | ReBig afemy BpIese (A6 w0
@ﬁ; TR (Weir) GG @4 Sfefae @1e, 22 - PACA
ARG T DR PR | ez 7w S, AR
5B T A0
Sfsfae I o= F@ID SRt T4
PSR AR
] B P0QT STl SRTAG F
IFSA™ T 8 IR ]G
ResBr RS AT | e aferarars A | o <
T (AFCE (so | G T REBE BRI WWW:‘M‘;@“ RRrCZeI 7T e el
NTU-4= 3#) ;?‘;awww%ﬁ@ N
1 IR W 78 76 RFBICa e A Q@I T
CHIGFT AR 40,
e % o G IPSACE | CRIR LT 31l
AT (Blockage) N BT & Y 8 W{ﬁi AR =M
AT RPBICa o A1 QI T
RFBIR O3 JFF T W8 Q& AR o

€-9¢
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I 7 3RS A EREIR g AR 6 TR e G252 A ST

BT ¢.b TP e R whoq S Al s13GT ua el 32T |
GRE ¢.b TP e BT “afon e, NFe ¢ IFE Afmds wos

RGN tafae kI e TS
s Afar
PN o ﬂﬁgm ﬁ%ﬁgWa«a&W«
LR CITCTICo*
LTI G 4 BFCFICO (QFIGOR doo NTU
[CRECE() O O SRSG I O (76 FACS T | G
(@ECEeR IIBHEECE ©f Soo NTU €T FF A1ACS 2
o @ ARF o o WV T T T (0T, O ([T Fi2
ST Bl
© © | e s A ST SR w6
I I il I VRSN R
IR
G o o (P (TEICGOIR T APCT S QI
(TRCCSR Q@R
IBHETG DO 8 o DO 8-¢ TFam™/FoR @3 I =0 ToRe
oAl QR @R
O @)
me e
EFIPCT
(CIfER 2TACH WriE PSR @ S5ohsas
(FPRNETED (TS o o R (CICET ST S0, (O
&g RIS TR Y, @F I AT R &I @
(PRI F6 1 =7
CFIPCET G o o CFIPCIN SCHCH (ATF P A e
FA T O G (AT
ST
=5 O O G €-8 g
O @)
il I QIfeT (oIe | QIfeT (10K | «feT (BITY | TS (o= oAfsw R 4
med wed
TG eI O @) I 9o % 9 @M T SRS T

@0V




colsret =R At R a3z v e g wie ez s e e |-

RGT [ineg T e TS
e
ot o o N JRAICATAT T 2= So NTU | ©F,
KIGIEE TFIN@ H-9F FN €T SH
IGRERRE]
AT 8 G O O O T IREACA TWCSS 0 ARTS 20T
(TS T)
T AT o o GZ T ETTr GRE A e
TS @y FACT
J— o o o T 7 bR RS GRS FICO
T
Y T LR O O R ¢-3 @7 fidifers cribieaia
ST 8 .
. o o o ;ﬁﬂe-q-aﬂawmﬁamww
R 79 )
*y: CHIS STAF TS
— *3: W SCa 1T
*o: FIFE T RFEGHER e 8 N Traa Snede AR 3-0 @ @
TOACE |
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TIPS ARAAFNRS Aoy FIGHIZ JIGIT AT 8 THACTH PICer [Gf 19258 T SRR WIT _

SHFIF-Ye I TS =T 99!

V.Y Gl Srga Felcast

1 TR “iafors GG ATRe GIRCTNTo*I B71iF 8 {5 (1 RFB17r A1t | @t (I ST0e= T
TH-2ICE (257 Reeiw @11 ez =10 A1 | @7 ¢35 201, RFoBItad Iepe Boitad B St So&
(microorganisms) A& ([AEIGSR, SHCIIET, @, SyrEnfEe, (o[ swi, WWWWW
AN AR B | @57 I = @, G TS o[ q[ efrers A, e Mie esiEa gemn
ATCPTOR A (T T T+ 7T 27, ST L TG FroFOIT Alfera SAMTTRLEA SRPAy
T A |

ST, @ RRGee Frge @G 8-¢ NER/Me, T wife B @6 (320-S¢o FEE/M) a7
2 5/ 0o TH | T 3 AIEA@R 21N AR Fa0S @ T IT A 0o @l @ @1t
TS | WIFIE @ G TR AL Bd ©.3-9 (R TR | AR TR AR7[IfTS
Alfed TR HIGR G (1 TS 0 el 7, O3 (R0 PR Al 1= g aft [Kieavan
A @ACS AT | ST @, AP G S 019 I I=7 SNCef [Hiale 2018 QAT Sea TRE |

Scum out

Plain b
sedimentation ¥ \ Slow sand filter

JE8

Raw water photosynthesiz thlafirie

¢

Distribution

Algal mat

Purification by micro-organisms on sand layers

Coagulant + Chlorine ] Distribution
o Flocculation Sedimentation  Rapid sand filter Basin

Raw water J—_ﬂ:ff“:.“-‘ - IJJ_LI:: 'l = 1_1 ﬂ

[
Back
wash

+ gl

Rapid mixer

pEAS
Chiorine

Purification by sedimentation and
filtration using chemical coagulant

oa v.3: @ ¢ e A7 o1 e «idwy

@1 UG TS (&< (biological) AR s U3z AR ¢ A I @ R[S =67 «ft
FPRFTSIE FE FACS A 1 | GRS, AT I SR A1 I GRS FroPd Mg AT, O
«oft SR R @ ¢, T @ NS R IS [T | e aft T wa AfRSTie
AT T @ @1 A1 &SR M sAfeer«ee a3z =7 |

L-d



I 7 3RS A EREIR g AR 6 TR e G252 A ST

©YY TS R BT« Fife

I 3T RECH=0Ta T b5 fom ©.% @ (T R | Popg ~Alferet BT (A0 (e sreife=iifrs =iifey (e
ABR (PIANGTTD @ T R LR FIGCACE I BIRES S (el 7 | 97 Sy =1 ¢ TS o
TR AN @ do NTU I I (IO SRYR AT | AGF FICTICH* A 20-300 NTU
(TENGOR & A ARCHNES 200 AT | IW @EIEOR Soo NTU T @ &1, O(F CIREICo*H SIiee
(PRISTES @7 T = | WG, AR G S 617 (& Al e e 61, O G2
TRl a1 =7 =1 | G2l FARTNRS 21 e T 3% @ ARRSTIE =1 9  are Fiew
THAMIT AP CTFE @ TS BB A& St =1 |

YR GTGTICH*I BIRIF TAG=TT AIfS (supernatant water) 8-¢ FBR/Mw 23 e FoE ey
TR T = @ Of o790 TRIIGITT TeTH T T | (T T (@R @ T4 28 GRS 49
T |

Intake from surface water (DPlain sedimentation or Roughing filter

It is sedimentation of raw water principally
without adding coagulant.

When the raw water is high turbidity,
roughing filter is adapted.

i (2)slow sand filtration

3 A biological membrane is formed on the

filtration surface layer and the filtration
velocity is 4-5 m/day (rapid filtration 120-

L 150 m/day)
Distribution of water

(3) Distribution basin
It storages from the filtration and
distributes residencies.
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Biosand Filter Construction Manual: https://washresources.cawst.org/en/resources/b6be2637/biosand-filter-

construction-manual
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‘ 1_. Vacuum
@ q=‘| Chiorine Container q:‘
L i
- — | ®
‘ Chlorine Gas Layer | ] Chlorine Water | —
Liquid i
EN . |
S injector

Residual Chlorine

Fower Elzment, — rxaphrann i
Capillary Tube, and = el
fulb s I itk vawe
1 < |

(TN : it — -
I'. '..l
i = i

(3) Vacuum regulator
as pressure reduce valve)

Stinerhest Chifici

Setting Spring

o Flow rate . : A 2 .
Control valve ThE‘ dlame_ter of the circled |§ 1 lCl‘HDI’IﬂE‘:
thinner to increase the velocity of
Flow water. It is to absorb chlorine and

meter i '

mix it by decreasing the pressure.
Chlorinator is actually ;
flow meter with Water
' control valve. f

AP ———

L)CTHlarinator

9-¢



I 7 3RS A EREIR g AR 6 TR e G252 A ST

I 8 Reitng oo
@R WP e [AE 2T @ JIG IO [fTe 2eq A0S | AN oraee wwed
TLOTR TR ‘0O AR |
o Y IR ¢ Reiver:
> OIF @ (Acute poisoning): IR 7T -2 NLTT 2T FACET YPTES NG
o Z0S 2T GR TH q0g Tof 48 T6CO AT | G=Lls U 9 ¢ (BITd WAGS Gl @
TS WEheT (Chemical burns) 8 4 |
> TEAINSA T (Equipment corrosion): (IR i Alfg Acd [ 33 @i spihe
COf 0, AT 4Ioq AR I (A TP e FC© MM |
> 9w @ fCFR (Fire and Explosion): IR <701 foter iy 31, o1 @it g wiey =wied acer
faferars /o= 901Ts 71 |
> RFTWO 8 “If7q=d (Storage and Transport): T g T feTead e 1 St @ od
P forczred i A |
o WWW
> T T @enst: @Fifaw Piferer e Iy 5be®, Sl i g TS 201 9k
Ao @ICY (70T 1 ) 7Y fre =7 |
> e fetbw @ SE: T o *MI&<F =T (Gas Leak Detector) A3 ST eI& SNTE ™ =15
T OIS YT S A |
> A PEoT: GO @I S5 R0 2ISET ©f 2@ Wi owe F91 ey A= 7@

IO FACS 2 | O, [T AT SCHHACHR AT T AR (e Gl |

> WG <@ TR Toieae: (e eSSt N al Cofd TS 8 AIZFIZT 02 F40o T4 |
> S I TGN (PPE): <01 %, 7 (AT, (3199 8 (TG 917 HIPTY 2o 40O T |

TR AR 8 NRGI: (FR AT FHER (F@ SISHIFOI AT (SN, S_TeHa 8
i »rafs wiEerg Mdwd Fare 27 W R e I=eT (Drill) TEITS 207 |

Rt @ effre: s SR @I ew 3, R R Twie g sl Afifgfers
i A ef*ifEFs =te = |

9.9 O

JREICACHT O (I YT (@A 2 R A | T (IR AR FACO NG AT = F4[ =,
[ AR FH-GGTEF (Non-metallic) Soiw=e MCa Cofer, TR O=# (Il Aot 7 wed (fb@ q.¢) |
AGRTS TRIFIT A PR (IR @7 G [IZ© =, A CRIFIN A fget forzael, fgfodieror qar
AR TEARTOR Gy SR | 9T AT (TOCH IF6 SRIFIN AT, IR GBI FaJed IR
ARTE IR 2910=F TR @ 41 T |

9-Y
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Deliver side Dellver side Suction progess  Deliver process
NH"" Upper
Siroke r I 1 L-I
{ESmon r ‘l L'.haphragm J | 1.
d 5
..l -"_ — | * ,F_
Diaphragm ( pm - l e
b Fiztan
PR | wer "'?
- ey L.
7 Lt 9
Suctinn side L ) = H
Suction side:  Ngy: Nan Return Valve
o7 a.¢: ST A

Q.5.9.9 BT/ATTR

(RI5 IR 2N AT Traers fghe e I9ge 27 | U2 ACTRCE AT AT Sits
Alfer el W 7ol Coft a1 = (fo@ q.v), #itx @it Eee= A1 (fo@ q.¢) @7 MG “Alfars
[T A =T |

o e agm R e T e LN T s I G

Agitator Wﬂ@tﬁﬁi(agltator)ﬁmﬁﬁﬁmmwiiﬂlw

% FATHE 9N ¢-50% A =TT |

0% FfET FRE Gy *MSow T=E" 0= o4F Yoo
@& (= Yoo 51) S0% @Gifavagas tofs wat @ | s
e wArGem @ «ifag wfet e =z |

AECTHT AT = doo X 0.3 + 0.9 = 38.0 @&

=i A7 = »o @FE (= vo #HE)

4% AWM STees Your SEnsey I192E 0F Afew

Toro = | TS FRRiTeR T &1 o TG A1 |

ol
) — fafbe et YT WO e e S T W
e | =12 Srieee Gfoe <TSsm etz =y Fiw

TR wrrar ofTE w0

5@ q.u: fafbe “NBwa Alere= Bl

9.5.8 (OIe ARGITIR

@R AT SRCTEAIE W G Feow I &7 A gopg s S FMow M sreEe
R PG NS EIE @ ST SRR & JI%e 2, GPR 200 AR @R AR
oS AT AT F2A:- (1) B-GIRC: ~fRer<eaa s a0 < | (2) THROSEs G =:
CITETITT I AT TR ol ST AT & | (3) CAPB-IRCT: T A7 2w 741 =7 (ba
9.9 @ (AT AR 1)
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T TR BIBw @ A ARTEIE CFE wyeia @ RGN @7 719 (IF-@FRee 2o
IR & T4 = |

TP (AT PoIOY Aifere SR froqe GRgRT, (IR QTAS T 2 T (AT AT I AT GR
freata weer, T «fbe (oS -@faem 2 R[eafvs =3 |

1 Pre- 2 intermediate 1Bost
Pre- chlorination chlonnation 3

i ) ' chlorination
bk sedimentation _
ter Flocoulation Filter
LR R
: -
i 1 i W L
| || ==

Bistribuiion
Basin

sl

Sedmentalion

Acralion
) Coagulant

Ground-
water

5@ 9.9 FIfRT TG TFoTR

158 R-@iftem (Frfie eg=w)

foI- IR @7 ST Srwly T GRETNCE 8 RFH*Ia (1= (Algae) 704 2fSTRAIG 4T | RITIS
Gt yHHI~E ¢ SRR G ST TRTS S AT (IMe @it Wit RRE Awmte =R
feafbe =), G YT, SR 7 € 1% 3R (&7 AR SR FRIAS FCH | LRI -
IR I (BT (&5 (APT-IRCTTE O @ = | O], ToF chias @ReaE @ifie «3 Fifeis
Ty 0.2 firal./FoE il s, I @i gt *F Fro [ seemze 3 a aft J3ze
T A (CTRF*IT Q.3.0 @ e 2@MR) |

©0F, AW - S @ W rm Seifaiie AN QreeieTs e Q@ 90 2, G,
@I, SREE-SfEeeras R ge 2@ A7, s 7 wfEee=H 37 et afieem Je 319
T | @2 FRC, FIIRT QAT T2 AR 2R-TS! QT FACS 2T |

9.5.8.% ITLRAMCTHD Hifaei (e RFeg==)

SORNCED @R Sy =0 21 «Reme afietm Tae! «iee Eoifge Jifews apmfae
el SfFeRe 341 | 2 Fifeds IR mMidel T 49w SRR, AETNE @ e
SRYE | (FIR, ST 8 AR AFCIRS FCF, N WoHiferer I (@ Gff ERai NHCT @7
e B, A WIS TS R @7 WEIEEEe [iaws gafe w5 |

9-br



colsret =R At R a3z v e g wie ez s e e |-

9.3.8.9 (APG-FIfRTTT

COPB-CPIRCTA @ Tewrely Je=T M1 “Ifseeiiee elfem c+icd pergerd Aifew M oo 1| a2 e
2T FAT (@I NS =T (2T f[Toe (B STEF @F T FIZFFAT T4 (Faucet) 56 Toifgs
2ACF, AH @OTGAE (IR T & | (AS-GFIRT ©Iftr queg e F90e 20 TS JREFRF
T A8 AT @R 97 'Ag 0.3-d.0 Wl /FiBH @7 Wy A | IRECHTR - A NS
SR @RTEE (@R Wwe 0.2 Al /TR | o[, Sfelie @hreaE @i Afire sidifssq
@R o1 B FACS AT IR FITS FLFS AMGH T ol 2O (FICS A | 04, IRFACACR
NG P @GR @R 0.3 fal/FoR e ATe 27 GR IE H=E bt 0.3-3.0
2T, /FBR R Weay e 90 203 | 9L SEREPT @, @R @i [owd 412 ¢ somee
BIRCe THifge Wz, o e, GRS S EeRee Amid qEl TR 20 IR, @R T AL
e Gff Freiiieerd fThrie &3 | Wouq, HIRFPEF P ACS (B gy e 1 s
TS |

q.3.8.8 fqoq AIRAMRT @IRCTT

e Al ARCLAAIE @RS A AT =, AR WG (P FRE =T AR @RI
FIfeaa “Afaster S0 T (fod a.b-, TE T3 @A AT, G (I ¢ AN AW 0.2 Fl/Fio= qeiw
AR e Z0O A | G (L@, AT AT 1 (e Afner i w9 rafe g, O 0o
IFIR @GR TG T @ 2 IR, T T (FIRER NCHS TP0T (72 es =17 |

.qE, Only Chlorination into
S " Chlorination distribution
O | M at the plant pipeline
— e e
-§ \—E/ h“ ------ T
s q&ru ................................. PRI Tr ko pre i |, RO
o
R?siduélt%hlo?net ...................................... Res-lc-iua.l chlorine
only nearthe pian keeping far way taps

oM Dsaotomtemsm ‘
o a.b: Roaet Aest gz e & sAreat

«Z ~AfifEfore, oge AR AR @R S w08 @RI @R e 9t Tafe =it
(fo@ A.b @1 AT @3 o 4.6) 1 &b qee @RTERET @I« 3 e e A e
41 77 | eifod qRAelire, A foad (e fRKusme @heae @i s FreeEs e
I (NS T FAT TR |
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Chlorination
Into
distribution

oot Sampling
Chlorination & Testing

foqe #1207 (@RIt 936 & *fafe Sitz: ») oqe ARARTR TR G [T BT giom,
G X)) AP AECHA LT FAT | AEAC! e TS 3o e, o2 ofafs (R) @ I9ze =)
IR LT &5 TRAFIN AT LA F- ARG 217 3= 41 =7 (od a.50 g

’ 2\

Proportional Feed with PCM and Water WMeter

Distribution line
i
L & o
Diaphragm Non-powered injection pump

Control panel

injection
pump
[
Power
Source [ 9 L=
e |
Chlorine :

H;_.

Chlorine I
tank

(IR LTANAT & CRF 2 T2 (SR TR T TH-TSAC 2177 2R
@ q.50: o7 21120t @R et “=fe

Q.y.8.¢

TGS, A N (GFIRER TG ARrw T4 Y72 @Gy | WG A~ T2 713w e
el =7y qrce 2@:

y) FIRER AR T FTo 7T FA1 Sv®, AWHSF T AT wo W67 weay | @b @FfRe=
IS @ TRFTSIF AR FCT AR I T FACS ARG 6

R) I TYAT M@ FT (ACF ARCHAT FC (FHREGE) A Feifazd =2, $raed TE @6 -
WG A TRITF FACO 20J;

9-y0




coerer n2=rize =it Farz gz A o gew we Ghazed s e v ||

©) SICFRIF ARTITAT AAETATSR FRC , FHRCIGEACS = T ARKCS , WMo (555 56 5921 F41
T | (530 ROl SiteT SgR THeT FA0o =0 | DPD (diethyl-p-p-phenylenediamine) &
FICHCR LR GR TSI 3% s | G @RS @I A DPD reagent @3 afefeaaa
ST T A, T T AT R 2D A-@ef 207 7 | F6 TR 72er, FEeng= = @
ST (72, 4 DPD reagent I 3 |

SERPETC 51 fFhe (@I 2/IFE T I9RE I @CO A, T dfb SERRIed FE=T 3
TR LTS |

Y

S|

—

LT

DPD test kit (Lovibond 151600) Electrode type (DKK TOA RC-31P)

1.} T eF AR qR fRTEETe Y
9.3,y  HAfEEE e

QR AR A1 BT .0 Fl/FTR-GF @ @IS GIRT Fa1 FATREICT 92, @ IRECAC
YRR AT TS ST @3 AR 0.2 /o | e, oqel g fag sfsfie @i 4= Sve
TS of (&1 M JRT IR =W | AR, Al TR TIYA ARG IR seee g e
AT PR T4 Bve:

Y) QCIIA! GRCER GHOF qUICS ST 78] A= 45
Q) oRfre sifaser @I Were AT, TR @FIRCTR TegS A AP AR aAfer Ao 7= F410
©) oy 2 TS I SR @R eifer wAfwrr F;

8) (@ I AATACH SSAA (FIRT 26 =W (T I #[ACH @GR IR AR 1 A of A=y
oG Nl FC;

@) TS, ol FAIZE TGS ATACH (IR LATAN 9F G F4 |

Q-39



I 7 3RS A EREIR g AR 6 TR e G252 A ST

.y @ fy
1Ry & @ SHRRRGEE @R

3 I
Y (NG I =, GITECTCT= BTG SISO ZPT 1 G ReeT=1w Ao T = I3 |

R) TR O
o CIECD* @ RECG*A @PT (1e=R Tifgfs 8 Ioa @FC
o CMCTACHT @ RCHHT @R (1Tl i @C

©) ez “s
> ST ([P Z0TCE @G (@IfF > 0.2 mg/L

> (e BeifEfs I Seifgfs
> CIETNCD* 8 Rreg« @P “fsia T4 2R oo

8) AMCHFA IR AfSTAFTS TG
> T a3 /oREr STERAEED @i AR =9 e 390 A0S EISITo*H @R EF0n @A
@I > 0.3 mglL

> e ARER T4l

QIRR  (APT @IRTTHT

s) I

I (AT GFIRTT #1% 7 =7 G AR A1 e Spael 91 0, O AR #ifrs e =
A GG @ (FIerws (GIoE I ¢ frer Ffres) s1af#E aers «iiw a3 @ft s s
@R TR 20 A | 917 o, SIfSfie (oImB (@1 (sl 20T, M) e [Ia Biret 6 (@ ifeaa
SRR 1 A |

R) TG S

AN IFRRFFAT 0T @RI @R (I A TR I AT F@ AN T A, Cowed
o7 BT «F EHCEb IR 4T (@CS ANH)

©) ffveaet «its
> @PTEAE @R 0.2-3.0 mg/L T LT, @RI 0.3 mg/L T IRFCACH AR_IR 2Nifed Fos W |

8) *MrFA IR AfSTFTS 7Y
> A YRR ST (Bree) @I s Serdt @i aea 2 e S0 (0 e 709,
TR AR @RI (Il T FT (@S 10 )

> A RN I PR T o o ANifea eetsrewe wfabfae w41, @i o/ 5 (iR o

-53



CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

> W oad A2 ¢ BIRS AT 2 =R AT Ao I AR <1 7i¥© 2, ©0F Ol (FIf I8
B | G AR 1 A3

> (PR TR @ [ 200 20 | @ CFe@, TGN I 91 (HT 341 27 |

.3.2.9 (Sifer FEN
() ST A

5) I
I @ft 5351 =77, o0 @R Qe 7189 77 |

R) ST S
> (@I (Clfer IS @R 539 O3 &]910ed 29
P e B A B B N B R [T

©) oo 2tz
> @R @R AT @FIfT 739 @7 2Q0ed =9 AR g@eed = (M o) seidt & &,

YRS (TIfER ATACH P! NER ACF 91, ©I2 430 Al s ¢ 35+ w15 ey ediees 2 Afaws
4 T | AT TR 6 26q7 2107, #1147 CHITRR I St (@l 341 27 |

@AM (eIfer. a9 T@ TET ACF, AR T CHRIRRTHT TR TE | T, RS mewet @
efssitaa 7Yl fre =37 1)

8) M R AfSFITFTE IJIY

> (CIfeR ARCAT I% 79

> {0 TRIER G Fis A F41, Fo2g 201 CRIT ARed F41;

> AT PR %5 @ HS oI 41, Fhowy 2 BT =7s A 41 |

(R) T FACETH G

5) I
v @t et =77, o1 (@I e 9787 79 |

R) TSI S
> (@RS AP (©IfeR D (@R 99 2[0ed TF
> B &qiced 77

©) oo 2tz
> (IR oI (CIfeR #Cs T 29 T e[ed 77 (Fve o) Sadt & 1

AP @71 =7 IREE eFtar 7A (fWWE o) Seidl 6 =1 1 AR 2707 #12ee 9o @ o=
IS AF G «fS TR 2[R TR Ao T4 =7 | TooR, (@A TR BT (FRIE FAT 2T |

@AM (TifeR T A T AT, OF A]NE 2R CHIPIRFC=I SIgae 2F =7 1)

Q-39



8) AT IR ASTAFTE IIY
> (CIfeR AT Y07 W ARHG S0 (PR TP GG @ ARA AT AR T @11 I =)

Q.0 FENPRTER PGl I

G Q.9 T (@R G T AL AF 6 ST | IR 9 0&M FAFICST &y AU TS
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@RI (I A 47 |
GBfRET .9 @IfFTTT 97 T[T T
Gk IR . I
(Phenomenon) (Causes) 3 (Risk) (Actions)
CIGTICH* @
o o o NG AT FACO (J AR
c1eT B W e qq ﬁ\;j;c;m@ﬁ oY SR 2 ’ )
T (FIRE ST 2T BT 21
Byret e g | emieda 3w, cifas L | PIfE et 2 Ares =0T |
i o ST A5, T ijg‘ QST TR A3 AT A A
(o.xWall/M @ | AT 9, IeEHT | @ AT (S FAS
P AN A AR T S
S M 3 R ERIRICRITAS] T TR T | I TS FACO X3 @I
T (%Y I- e v, SRR, | SPTER Redl 9 Al | el 29 I B W e T
FCCICo* @q yrErfeer, 25w AFce | e f e Sfay VE 0O J(S; M [ ACEHT IR
CF@) AT 26T AGR T SIS =Q
SPTEE REAT @R A | . .
AN IRTTFRE | @RS @ rer jjﬁﬁm@ij@ (©E G A IR
@ @ Fm | TR @WW%@ FC TR @I ARt
@ﬁw ] I AN FACO ;A QT
e T RGN (TS FACS 2T
(S A
@R SR (ZAE) TGN el
Ao IF A,
ww %mmﬁﬁm, AP (RIS FACS QA
) ) @I S 37 28T
QAR
IR 7™ SR
SNEFH TGN | TG IF AR TGN (RIS IS 2
LA

-8




colsret =R At R a3z v e g wie ez s e e |-

q.8 Afsw s

BT a.8 WIfIT e fRFCT FIZR v 2ifav S2ET 3R Rl rdm |

GRE 9.8 FfE Mi® TG JIYR AT miwe, M ¢ IS AR ST

N E fined T B TS
O O
> > sfafire aAfame e
fer-coriferr ercamors =i O fergeret gl | e
O O
> > sifafire sifawrer ecze
(IPD-(FIRT TR 2R O fergeTor fgerer S
@WWWST S O O O 0.30 Rl «g @&
@W;;E;?"ﬁ;q : O O O 0.0 e @g @&
NN IR T o o o 0.20 - .0 f: an: ¥g
@PTgaE (Fifaeaa s RE
* qEfed, T @ 87 U TSR 8T oIiet 1 Afqwa w1
— JFN, ST Fed [ seae @ AR it seRres S
fofe ta Mdm T2 Bfbs (TmaeT, A ~[RTF = e G AT
@A) |

Q-3¢
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CHAITST N2 My FRIZ FIZT AT @ TTFANTTY B [SfAHIZZ T TRIFE FyIeT _

SYI-br3 ARATIR

b Gl SUga Felcast

G2 T 2AZCAT TATI | A &S G2 FIAT (FIHET TGS (T G0 TIT T4 20ACR | AT
ARARH FoltT T& o« (Open-cut) G ARIKE (Trenchless) T &F “afo SEHAT 41
R[EACR |

G=res , BT “Hifes &z fager «de f3feRier @ I AR & IS LT TS TAFS (T
SETS, T9-[G SRS, K (S0, 3R SHOE FNoR o5 [aea 39 Fa1 207 | iR 2resFio A1
TR IR IR 8 TR MR Sore wmged o e 3 |

b AR TASAT IR TAT (BT

A9 (R Ty [fog «Ta Toiael IR PN T | IRFTCR A1 7RG T ALRTS Noe
AT 24T T TS 23

y) Ifei-fe1et FRIZE (PVC);

R) TR-(TARD “Af-2fAfFT (HDPE);

©) TIFGI8 SE (DI);

8) ATETSIFIZETe W (Gl);

@) SHPTRGA PTG (AC), (I IS ACHA AT BIACT 9ol FIoAFR 9%o =7 A1) |

T J120F g [T CFe@ T8, F9017, GHaAER 7507, It aae PRI o Soiwad Ige 20o
AT, OF e (el 1 (TPToR A1 SRR IR & AR NS 71 | 92 G SAES
ATS YT TAPACIT IS AT &AW T 2R, el 21 57z 999 212! 2o I
AT TS 2HZ AT TSITS JIZS FCACE |

.55 PSR (Pve)

AT (Polyvinyl Chioride) 2T b st AR 1 (FICARRIET @ AFRMIRIRTe™H e ags a1
T | G I JIGINE ZCE AGIETIN @R #1309 | 551 A1 @7 wem el sieaes @il , arfaers
S ARSTAIR 4R FIAT F1 2ST | O G g AN_as! A0, (@3

>) T IAMS FEARTS, ) T M@ YT FFl, @ ©) Sforaefe <) ar&r erer waeie 26w |

oIS “IRCH= AIYRe FRCA (Jointing) &SR fasivis

- TS Joint (Tapered Solvent Joint): 2 2&eT® 212053 P ARG ACHo AT FRCT TCo0
PG e 93w toft 41 =7 |

- RR Joint (Rubber Ring Joint): €2 A&fSTS FFCHF N0 A0 IR e 2t e Fwara
ST (Flexible connection) CofF T &1, a1 #fifSeardt ot s a1 |

b-d
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Apply glue

Apply Tubricant

Rubber fing —s

Intert the pipe *
(a) TS connection/Joint (b) RR connection/Joint
Bod b.y: PSR A3eaa TR il

qZGIS 5y GBI SCas 2NeA TR, OF Y&f IR PAFTROIE IS | IRFATACH HKFTS
A TR A127-9 RR Joint (A 9=© 27 | 5@ by (9) @R ow b3 (9)-co AT “n=esa wiphe
@R Teysfiel Sy (AT *RCR |

Scan the QR code to watch an installation video of RR connection.

®750 PVC pipe

oF v.2: BIfSHT 2=t

-1
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r.3.3.] @b S %  (HDPE)

92 fE % 2 (High Density Poly-Ethylene) T OX« G5 G2l J1 Tl TS (oG Iferems swicda
e G A ST effe BRIFT A7 ARTRIRce™T 03 Cofd T 2 | 925-f6-F1-2 #1251 far-
-7 93 oo 21T, Tt @fS JoTe S (C) aR TRWICEH (H) S aifds | @3 ¢af#(@y fr-fo-fy
G AN SCAROT 5T AR | 925-FE-F4-8 AR Sifepies e e« e afors g &7, afre
g @ (TP AR %o 27 |

(5) EF (Electro-Fusion) Joint: U2 A&feCe R0 I fFoe T (TO0F Go ST LE RO FoF F41
A | IR W (A g Qe FaceT RO 19w =7 «de A2 8 W6 G e I | 25T
feribe W9 fowta At U W2 @R R TrMmFeeI A73Ree | ©F 91w Al 71=e @ fHeaeay |

R b0+ %5 T P12 24T (RTG! RRTT) SRGahl

() BF (Butt-Fusion) Joint: 92 2f&eC® 27K TS LS ¥ (25 FI2F I 219 4| T IR O
517 M 3@ 41 27 | R “Tmfore Svl bR ATTer =20 41, Tl 296 OeIeTheld 39 | O3 AR
(SO G0 FIE (O 27, T T DI o [FR0T I A7 |

HOPE Melt biead
pipe (2]

Before pipe connction




I 7 3RS A EREIR g AR 6 TR e G252 A ST

Bad example of the connection

Connecting the pipe

o br.¢: 93p & P ] ]{F (I Foxw) wears

Scan the QR code to watch an installation video of RR connection.

.5.5.9 TF6I=T

T[BOIRE FT SRR, FRCFCA (Ductile Iron (D) FCT AfR0®, GG RET @7 @l A 1f°TS @ 1=l-a9
ACHF magnesium (Mg), cerium (Ce) UR IS rare earth elements (RE) @I FE AN SO F<1
= | G2 A ETER TS (TR ATFIET 210 2, T ToAMICR *If& «qaR e (ductility) TSR
TSRS I |

355 218 -9F PFNIA TIFGI2H FPD AT A2 @ 7 2fSTadr, G2 qR OGS T4 | O
@7 fog SARmel TR, At -fo-F1, ¥35-f6-F41-8, 31 555 #/13%4-937 T Ot @R IR | @
T [ 2ETR GO FEe GIFIFSII IO 2T |

TIFG126T STE AT ATTS ST TR TS F[ 27 [ | 47 ARRCS g et smafs gz w4
T, T N H-I SCTT ARFCACH FICHC AT TR |
YR IR o

(5) S SEG: AT PTG A THET IR IR O AR A FACA =, Ao
AICIIRT AT Cofd =33

(R) PRI GCT: GG ATPCFE IR I (15 ¢ TG 7N F126 F RIS T4l 2T
(©) TG GCD: ARCAT T 20 TG IR (I @I TP AT AL IRYS el =3

(8) (ISR GR3FD: v ARATP IS (A G0 PR f1© (clamping sleeve) W futa *eeits (@6
TN WCBICA 27 | G A% (S AT 716 (TS B0 70 2 |
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Bol & nist

= Hubbar gaako

(1) Push on joint (2) Mechanical joint

8!
U

(3) Flange joint (4) Shoulder joint

5 b.b: CIPBIRET AR A A%

r.3.5.8 MEONIZHS W (Gl)

o7 T2 o139 Afgyareeid A FREZ YR IS FIZS G0 ARA THAFA | 93 AR TAE foreap-
GF GG AT RS ACF, Tl 2ARATE Y (AP JITF] GWIF I | ©CF % &7 [T (corrosive soil)
-3 fC5 & =% AR (GFIR Farel Alfre, 0o Gt IE $o1eg A1 o7 Wea A1ZA1E (buried
pipeline) RETT TR2ET & TS 77 | & W12 AR MRS @ 7T (G GI© 2 ©f T D)
SO 21 Jer, R) (AT I I SREH, =R ©) SO AR TR |

SR R “af:

F IR UR *M&SrS ARCAR AI0E (N (T P61 R GR F1f6 Feazet @eye fflr-«z e @ G
IR IS RIS PN =T |

Female thread

Seal taps

- féav.ézgﬂmrm
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g (FT SR G FG A Tafo8 JITe 20O A, OF (@5 FIER ARCAT CF@ F I
IRCER MY @ &bfers Al |

Insert pipe

Welding
Join pipes together

Welding

VoIt .

Gashet . °

b..5.¢ PRSI P “iRA (AC)
SHPCBT B (AC) A1 TN SR (et iz, w1t oty werog argrgii<e 332 <vea |

SPIREE FIRAR IR NLITN *RCH AT FACT O FoFA-Q G R R AMICRIA FIFETR AR
@ T WPRCE (-4 S Sreeireng Ia 0 |

JRATATH TSI T A FIGAIR &FCH SHPIHA PICTD (AC) 2187 HIRA T4l =7 41 | O oo
G 2129 JHFOF XS 2AACR, TC QAT S AT STRCITA PCTD (AC) A=A T2 RS
S ARCE | GG N 8 AKGRIY i FACETE G, (@R 9K, Vg STRIIoT 18-
ol Sifas fofers e w41 €fvw |

TG TOIS, AC #1271 MAFOT SHF IR WS I FREG2 FIoeT 8 Fofeper (72l (v |
92 P SHPTCIEH PITD (AC) A2 Q4T A Al IR FIIE & oS =7 |
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@ br.do: FIAIS SHCIHH AR

bANY  ATREGEA
G v, @ afSB “3eor Tormace (IFIBT FTHC (ARG 2R |

GRET v.> @ af S «i2eo taf#Er
AR TP 4T Nk Gkl
> A GE > SAreGe e &y Jfeoyf
51 B > Yo 4 R > O G SeEwAr IHE &fe
> TSNS W S TR
> w-gferarat > oo BIes et
> TR G I IKISEESK Tl
> GO RS > Ol qR Sferqedt IR alfs
> AN (TR0 I =) SRR
R > TGS W W > R & [0 401
> wy-eferaa TG LTS
> @0 oIes v@a
> STEICSR Gy *feIe > o[
> O gR Sferqedt IR ofS | > IRREE
TIFH18e (e > o I IO
> wa-afer@d
> T gy
> NS Gy =T > o[
> O GR Sfe@ed IE eS| > R o gie
P2 o (T
> YT 4 TS
ﬁ? > @ft el fem > JIREE & @a
> ©FF IR Foe 20l

r.as.4a Ry o= s st
RIS AT AR T YRS (FNE G5 LI TG S0 AR (OCS T I 27 |
g b FRENCAT €7 5@ b5y @R BF b.32-(S AT TRCR |
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om0 00—

Boa v.33: Rfeq Ao =i s

8O

HDPE

PVC

Ductile

5@ b.5%: &Sl AR FIve &6

.05 JIR IICH (Blanch Saddle)

e MCH 20T OGN G0 FDe, A1 I 4T 2 AR AfTF [Toqer /12 T2 (ATF =M T2

T ST TR (@ETF & | [FT4F &<« A2AG HDPE 1 PVC W ¢ofd =31, O3« #{12¢e 7aPifa

QT FI6T 7T T 9 | O3 CF@ JIR T T I A0 M A>T (767 27 1] @2 %o fog

br.59 (O (MG R(ACR |
qr-3:
qrA-2:

R A2 (2)-9 SiFT® (3)-712 e (1) G a1 @ (2) giow 4 |
AT ZFICT (8) TR *TIF0 (6) (I T WP, IR I Sgolce AT et G (5) @ 212+

FIOIR (7) @kl Ry =12 (2)-9 oy Cofd =(F |

qrf-o:
FEA | AFT TS (3) IF A |
qr-8:

AT T (8) [#idTe e gfea &1 {75 (6) @ 2127 FI6R (7)-F 12 o (9-7= @&

T 1 (@) S7PTRE I Toa A=A [0) FHF T |

-3
@)Valve (open)

@Drilling
machine

®Saddle

M-

(®Pilot
drill bit

®O0peration

®Shaft
handle

@DPipe cutter

| 13 e

@@Connection
new pipe

@ br.50: AJRA Al Ko 1A J0S 126 FHTCT TR afS
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@ .58 @ e T ¢ 2f T TF AT AR |

Operation
handle

Pilot |
drill bit
Pipe
cutter

Saddle branch Drilling machine

o b-.98: e T @ G e =9

bR RN THAH (SRS, 7 [R5 ©Ffe, «F (95 ©F TS, SIBE NoR, @FiF (1)

rARD OF®

HAlf TRRR TG TS HIZ© SFTOTIR 5@ b.5¢-9 AR TR | I+ SFf® GR 7,2 OO
(Sluice Valve) BRI &RC=A T foz@el a1 IR 5 @afer 35y (et 3 377 I3 SRR ~AfAbrerar
Th® | TRINIRI g~ S0 2[R IR (Turbulent) 8 o &7 | IATHFIZ OFS @R
(2TS OFTS (Glove Valve) TR 2RI0Ed =R foa@el 41 718, ©CF B 1% 2CF EefT SfFfeRiie 20+t |
JRACAC! IoF (DS ATFNS 7,377 OF(© 8 ICRFIR TS TR @R 7 T, IR I ST
IR T4 T 7GR IR | (TS ST AGRETS I97© [ @I @BFR (Throttling) eTe =3,
e TS (=T 7 @ =7 |

Grove valve Ball valve Gate valve Butterfly valve
,g-L.
.,-'—”JJ
\
ltems '
Flow rate adjustment possible not possible not possible possible
Head loss big very small small small
Space very big big big small
Range of temperature wide narrow wide very narrow
Range of pressure wide narrow wide very narrow
Fig 1-14 Structure and prperty of each valve
7 br.3¢: S ST ug v @ (BT
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ro.2.R W o ore

T 51 TS (NRV) AR7120 {21 e Ttea &9 (Backflow) &SR &y B9 1 23 | @K1 0
5@ br.dY-a (TGN TR | 97 FoaD «@el =t q2A-3) 2 5181, 2) For 5127 @ ©), sw@wE 512!
(Wafer Type)| J2R BIgA (3T Wﬁ@‘ (Horizontal) J f95 (At ©9itad WM (Down-to-Up) a2
AT AR | e FER G180 TER (Vertical) 8 SRP- TOF e Ie I, O@ GO HIA
o7 (Pressure Drop) OFIEe Q@M & | SRFR G125 @A ipe I, IR @3 (387 ==
Gf> ZETFI-#TSHT @ FH2TIF (Compact), TCT AfG RIS JICT FATTI &= TP | JETHCH (e
AR AR FEEE YRere J3e 5129 7 K51 Sre 3% 27, WK (T 1 Te ANZ9130 , (@A
TRl e wrere @, G PR D12 ©Fe J3=[ 4l =3 |

Flowing Stop Flowing g
; Flowing

=i

Swing type Spring type Wafer type”

Advantage: Less friction
loss, Simple structure and
easy to maintain

Advantage: Effective to Advantage: Easy to install
prevent from water hammer in tight spaces

Disadvantage: Not suitable
with skewed flow, durability
is relatively lower

Disadvantage: Valve body Disadvantage: High friction
can be heavy or large loss, costly

BT br.d0: 79 {1 oo «7 15+

Th OFTe 3 PRSIl 7 [o1f TS T2 | U2 OFTS Fo F4 T T4 A AT+ et @
SIS AP | G FTE ZE AR BIe] [ETT HAT A AR A S B0 7 ACS A1 Py
BR] = | (W AT AR #A1fF T ACF, ST A e ARRENS A B A1) |

7/ A
| B e
7

Dl

5@ b.5q: T OFTS T 157 '8 FHITTA SR
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0.9 GTF (O O e

G (S0 o GF DS A ARATRAT TS G0 T IroPT HHT F1 4R (A6 (2P =
Ao fOOCH AT FACO (ST | G IR BE br.db-a (AR RCACR | AGHTS ARARCA
(Convex) 3T Ut 37 F41 =7 (5@ b .dbr-9 emf*o) |

S) AR IrOPT 7 AR o SRR [ TG I R A2 I5 A

Q) g AR ST SralceT Fe7 [PROT fCh (FT JropT (9 =20e (M;

©) @R AR IroRT SaeT J6T SRS 6 (e [ AAfasier IropT FEme 3,

8) AR foera (Wb (@17 =T I feh (e FIea IR0 Aroi foseta eta=l Face (v |

B b Sb: G (T SRS «F AT

b.5.2.8 SHHSITE OF S

SIS BT, AT @2 SRS FE 2- Wit O GG FroAaT T AR p A (B b.d5-9
(AT 2CACR) FroT A1 =7, AT foota & AT 2T (Sediment) @ WG (Sludge) &It
ooy | @S GSfs 7.3 orTe 7= AfFe, T A T T a9ge @ aR ot @ ATgE N3eoR
ST @S BT A1 (77 I (AT | 92 FEM ARETS ISF GFAF AT = |

FRFA A2 AT G @A @ Ao 21 fEee F9re 23; O STNTH SETS AFTS G
IO FAT A T Q@A (121w A QISR 8] SR, @ (GFC T A IS (@S TS |

ol

Viash aut valve chamier,
Row water L.

LTS TREOn
pmghng stalion | Suipe
k

Intake II", mal
iTwiath

Air At Adr
mevalie o vitlve

(fale i —
G Slon valye Bl -
chamber  well viilve Slice vaher
@ .55 2lifea R SAATE O e @ br.20: GHATE FRUF o0 Tt
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ro.2.¢ SR G

o[RS ET L (SN (Venturi), SR (Orifice), GGG (Electromagnetic) , €%
IGPIE (Ultrasonic) Wﬁﬁﬁ?\_ﬁl@\g_@ | JIETACE (T AT <A I Seo -7 @ o=
RS AYETS RN T WO e = | =GR TR T4 (Nl feyet Bz Nora
T B, WK OB A (High-Flow) 1% #12CH 2CECE RIS O 92® 27 |

=ifere (o 3o ot [eoe: ») ofewbs [N6R (Volumetric Meter) T fgerel g 58
ORI OFF | X) BIRAIET NG (Turbine Meter) ¥ *[&aTd R AP IS |

D@ b.23-9 (AT SR, A @02 @6 20%FT (Impeller) 2GR 2EE TGS IR (A |
O I ARG TG GFT FISBIE (2R AIFET) “ADTAT 2 | O I 2% 2MF No1wa et
P AR |

GG RGBT e e SR $2.5.5.5 YR SE F47 2T |

= Launter

-
4 irire

@ b.23: T Bre1RT oI @1 0w

Ao BifEwr e «de F9-Efe @b (NRW) foaeer, Seoime @ feda sisea &4 2t A%
FIOR g 341 Are | Sbas [foq aw 70 I IR0R IR 5.5, S |

B Tder IarR IRCS FIFEE, Fr w1 ¢ fafis sfards sroe ey, « aw [eifrs
AfM4B-¢ @ e =TT |

ARy I e

TP (Diaphragm) , (AT (Bellows) , IR TCHITARRIE (21 (orerTz ffos «ataa (@19 (oler 0aCg,
O AT T4 IS 27 8+ 5129 (Bourdon Type) (21 (1% | & 910+ 5@ br.33-¢ (AT
TEACR | B17 &7 20 I 587 Rpo 27 g (187 '8 Piferaces W (G (o= 5cs (Pointer)
B @F T 2T I | G2 (T RS AT AP @ FCAbTer #1230 FIoT Fa1 2 AP IO
(G2 FAE G | AP T2 (TS0 =T F™CE (7187 (Compound Gauge) T0o (4, [l “AfEve
8 (A5® TS BI9 TATS TN | fTeqe 21129 (5 STCE AT BICoR TG AGTHCNT T8 (@1 (NS
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RS = | RIS M1 FHIAIR I9GA 2I1 GHHI, T el Gk fqoae (N&e ePged g
(@R (oIer G FACO T, AT BICR AT 2RIta=hel I #A1RA (06 A 1 ((eoifbe @7 (e
ifstary 41 T |

Bourdon tube e

7 b .
..«'.-fPointerl‘f Ly
I .'/'

\ T
V) .
1

\lPinion k., / Link
\ Sector

Displace-
ment

Compound
Gage

P Pressure

b.3.9 T (Installation)

r.5.9.) O WT Awfore wiey (MGHHT) ARATRS g

e AZARIET B b, 290-9 WS AT 17 @ B /AT NAWS Pt IR FIo F00 2 | AR
TR (AT FAYCF Sooo T Ifret AACe =03 | IR @G (FM = 0.8) AR Wb seo FIfN @ar
AIZC TS Seo [N ite =03, A1 ARATGTS Fferng wige +67 B AF0T FIIT FA00 A |
AR IR Ao G ea Seo M S B wea F01F w0 Mee 207 | TAAfreIad @Teed Sv
foSq Ca AP WG == WP FAACE breo W o =207 |

«2 el (e Fer Fa ofEice W (OF ST, A TiTe FRCT ARCIHT Fho S @
AT RSS! W T | TR AR I SR FEOYE GHPR AT JIGE G AR Al
(PR 127 JIECIT AT (RS =T |

Compaction of backfill

@ br.20: 9ISy (ABEMAT) AT goi
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v.5.0.% 9oy (Wibw fee) ere

W67 NCE 22 A TYS Ol GHib ©FTe
GRF-G N FACO T | OFTS GRIF A GO
o T W Fv gitte erere wm At @ e
RPN 1o 8 T (AT JH (AT |

TAyrore wfes w7 [Gfe @R oFm SoAfteice
FRIGT q1 Yo7 BIF fca BIl A @ e Ay A
T FOOTR AT FRCO 1 A | (BAF AFFoICd fosfier
FACS T ACS SFICS THATITH | G 8 TR
Gy AT FICGK ST A |

o 1.28: OF® GRIGE 'R

r.3.9.9 ARARET "&fore A1 I

2 AR *Tafouhi a6 2@ 12 TR afs | ¥ safore MHT T2 @ AT 47 QT2
Wfox e [l vy w0 =56 (A0 Syifee @I (JT BIeafer (IR =I=T WMo SoRTRe S0 =7 | 99
Trrege f5F br.2¢ @ (TRITAT TR | G99 #1182 ZIRCEIFTE AT Sy AT TR (e s (T (e
AN S T 27 145 T, GETHAL, A4 AF 1 AT G IR T @A GAT-FI6 A
T T | G AL T =T NOF ST IR 8 *120 FR Peyo g 2 =26 |

reEnwee e wifbe fess AfRarefd, @Ee Sietw (&9, @Es FETS’, AR AR, AR 9
YOI WA-°6 g2 ®Ha At =1, IR T Reroi Tir-« qef wioag zem@ I @ | o
G I S*TE W 8 Wfoe IR Tl T Gel Bl Ty FACo 20 | IWS JRECATH @S
FTeT Y28 FfTS, SETe [RTITe *—0a TR @7 4T T ST T T |

_\_—\_\_

Filling matarial Grout mixer — .g
Arrival shaft % gt

.3.9.8 S AR

@] 3 BT 6 A2 grom e <7, @ A6, @ AT (QF Tl AS@HNd CF(G, CRITT T
ARHTZT T T 2T | GF Trizde B .Y 8 B3 b.39 @ (AT ZCA0R | ATFE TS A1
(Steel Pipe) @ Iraze =, TR ol Sfys «fe=et ¢ w0 | orri‘vfggmmm (sagging) 3T JRCECA
5170 (joint stress) GICY A, FTC Al SIFA IS HIXA I W8 WHCG ARATS AT s =01 |
AfRCTe Sy eferaty Ifo-BICETe R 2[4 MR AT | SRS SIA-ZPTReE
ARET (NPT 77 TS CIFHTT GHAT S A (FFe Freifere [{eawe Face 23 |
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WW%‘N%@‘T N2
B9 v.3: B[ N2

.>.8  FAfSH AR e

o709 #IET (AF (SIEF A THIANET & MG A s Ffreee e se [ 2eF e
S o G 2= AR G 1 = | G2 AR G0 GPIRGIR PICAT =, AT (OS] F© Al #A1Cv=ey
O @FC T | TH9EEE 2o AR RIS A7 7HRER Y TWECET 77 (Tore! TON AL Fer

TR A |

M‘m i i m
2@
£8
a B
SF  Watir motar o
Propeity
Raat e «I To hauss connsction
e —— N3
-
E HEYPE mun 200
E etiiipalest
= = 2
HOPE pipe
A |ERNAEDE pipo | E Lo .
@
& T nane] s
*  Destnbulion pips Wit matot bos 0 winw
@ Qb Rowe ARt 7re AT MR TR
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Gl BT wS RC N R W N8 oy Coft ea IREAM
(ST | ARIF AR TFACAT SRR, (@A AT [{oe-a
TR TP AT g GI2E I &7, M SAGE-5125 T
oo Face e =7 |

T A =12 =2 PSR A J2a F0o 27 | WET
55e1 (MS) T Tofd 111 (FICATOICAZ IR F41 A =1, JIFA
“fifeR BICAR TR Qe [ipe = AfT Fiese 2 Fea | Aos
TR APTPEAR NTHS A I FAC0L J(A |

oa v.15: PSR Tt

v} ST AR qR fRTEETe 9y

r.RS  ARGER

G35 A IR YR ARAAR QTS o Best [ows, ) T @2, 2) ffGRTw @ oen,

8 \0) FSH TS | GF AAT*, ST T (AT (PTG 27 GF (RG 22ATEA AT, AT 26

FAF I = | RICH ICA* 8 AR ARG € THATCITCN ARG (TPTS! -7 ST

QAT | ARDETR e (AT fox wwrgs faw v sars =07 |

) R AR Brof AT T80T HIS! AE So FHR IG AKCS 2F | W03, FB ARGFR 7o
oo «ft =& Fre 23 |

¥) 38/q IR Y] B AT : ARTE GG FALwAP Al 7R e Fco =09 | O3 I
w1l (PTel Teoime qibfon BiRce Siesibes TR ARBEA S0 | 28/ IR FECTH &y
TR AR I, e faEe e BifRar g eee |

) e fe@e : TR @R Feee 906 ST MR, aFeR fCRGRE*M 3w, R J_CE I
TEIE IR TR PR TR SRS yueicd e T4 27 | as Fie afe e
TP, G 9g @ 28 FACS 20 ffire ALTwel ¢ Rwrss Mo |

ARFACACH B TATH R AR FICRCed 2w s o7l | e qosRieae w[r g e o
IS F AR GR FTRNCS] L SHYTE G (NG I8 T | O WPRA NPT 1€ Goyaet o &
TR feafare “RICaseel 378 21 A1 | IR qepieeeTel I 6 foieser e oiewfels e gy Teiee
T LG TS AR TS 20T 70 (APTONE SIS A |

SR, M5a e fcser =Mie w41 393 M | o1, [feq g i12emse A 519t oot
A0 TERY A G *IG FT TR | =TT District Metered Area (DMA) 7% @3 1% @ (ST
REGECR JABIF© (unaccounted-for) e oifzmre fdiae @3 FiF-2]e e e J9re F0e TS
B AT B |

DMA FI{Fe RIS STAIDAT ST 3.5.¢ @ Tl TCACR |
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CAEPTST “ZIRS N FH=Z I AT S THANTT PICET [SHIZ5L T ST2I7F ST _

R @ T
(5) SRS @ HFHT (Deterioration and Life Span)

) I (Risk):

AR T© 70T 2, FIHe TR G /1 =63 (NRW)—IF =K ©© @ =7 | Gfe .2 G A2
Tl ST AN SFHT (I ZCACR (AT O SPACH) | GF L CIFBI2 SR 212
SREE GRS (@ | ©0F AR BNy o7 I, TAMCER I, FATR I, el
Y R TR Afei MM fefers |

GRET b.3: RS 2o =g
AR 7 SIREF (I=F)
kﬂi's@f‘:’fi 80-Yo
ety 8o-Yo
CIBBIRET Yo-bo
f@TWﬁ 80-90
ST 3¢-80

5@ b.00 @ g =12 Soiwarem ova Fiee IOR TR (Jwd afs RFEfREE) qae @@ F
CARICT JEACR (GG =5 Sepried) | fom sregaidit, e e #ica fercaeerd =19 o 3w 7R |

£ 10
= [/
2 I | = puci
9 8 /f uctile
9’% 7 //I, = (Cast iron
820 f — Gl (Thread type)
SE . /) P
§§ ! / /r’ — Gl(Flange type)
(@]
°3 // // // — PVC(TS)
(O /.-
&5 i — PVC(RR)
g8 iy A
s | i
[1} 0 20 30 40 50O 60 7O A0 &0 100
Years
F b.90: RfSH @R A2 @7 Firee 26T @6 IR IV THF

*S{[RCoF AFE (FINE@ SAFIOT (material) T2 67 I 91, 7R @b 2N ¢ore A7 T2
oot | AR (R br.2 @3k 5@ b 90 9 e SRS SR AOTTICRR M SRR, SIR IRFCACR
CF0G T AR W I Teet 05 A0S, ©0F @ SFHE P FTeeicd 9 2o Al |

ARATIZTR SRS €Y (9T e (physical damage) FRCE T, IR IFACR A0S T TOYE |
AR A AL 22T (T0F (F A1 BF (scale build-up) T X, T AR A &]10ed Fo!
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TELEITSE IR | 97 @5 TAEe 5@ b.03d (FLICAT AT | U2 71 WS7 B A T
@R ATZCAT TABIY (pipe material)—43 B | [T (I Wo IRCIF @ 2T EI=IT AR @ AT @
(FoR TRAIGFSIT (A TR, T T Al &2 8 @ITON[ TSR Froe® 27 | N FATS ARAT RN
(aged pipeline) SETCR 2f gt &y SIf&< (el Tfbe |

-. ¥u. {--".- ora - a- ‘ '- S
@ b.0d: AT oo TR

}) TGN O (Necessary Data)
() ST ~A1ZToR G2, I, fsliel 377, Toiael @ folcarer (RSC |

5@ b9 @ (LT 2RTCE @, A o700 2NEo12T @3 B3R @ 280 1, ffiedid =7, Soaeid
A R TETCprer g 0 w1 A | AW R sReFTRE B3R 1 A0, O NBF TAC P
SFTS @ TR FRWT R GG [OHE, 2o 3 SRy A= T 997 A2 BRR Cofi F900 =07 |
TS 3 Freref fGTRes (GIS) AYfE 2T FCI T9Ig 4T 200R | AENeH, [T (sfeerel *i[fi
% G FTHABR NG TR A | TR (@A (TTS! (AT FFMIET IR (A GG ARATET arzel
F(E, O e THT (as-built drawing) IR AT ©2F TWIEF TS TBYE FACO Z(J, GR RIS
T T O HIEE FACS T(A |

. * 4 - g} = '.."
I, T . L ¢ [\ .
Y 1 Ao, I = e
- 5 o3 For a2 v PR '

It 1y oRfrrmee A FfReeaE R a e (@I o Anedr T, o S92 foeased sy,
TR, (TS TS, ALK [RET @ ATHATHT Y ([FFC FACO (A | 92 O S forp-2qet
e HASPAT IR TR 2IfFFFAT (renewal planning) BeTS @Fgsd Bl 7403 |
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() AT =A@l @ 517 |

AR (DA B G0 Fea TR L A Al ANl @R SR 2Rass A=t feeeer A
AT I (aging) TICH WPHD© FA[ 98T | IF T IO (AT (8 «@F ITHAS| AFCS 20F 8 TH]
8 fRerTeird o2 G 77 (5d b.00) G FINCH e WGFE GFIfNcR T927 F41 Sve, [
TZCE2 FENT (5d b.98) | &[IZ Wi gt ZeeT: AR G5* €  DMA (District Metered Area)-
G BCETE 8 WCHCE5 | R AR B W2 gl el AR/ (efrelf i «3 DMA-GT (oo (92
AT [Eifere I (el SR “NRW (Non-Revenue Water” SKFIC) |

SYLT R
|

y &
F L 3 -
W - |
* i'

7 v.00: RSN T @FC I @HF (7F Ww.ms:mmﬁﬁn

©) fAf5eFe “ItFB (Confirmation Points)
() TICo! ~ARCAT G, TP, Foysfiel 3711, Toipael @ forarer (v

IW (@A o7el Qe foearer =19 2 A1 O @ =2, ST ARAET FHR 2/ 8o J=CIA @& IR
CoIfRTT TR, OCF & ARAIZT @AfSgroIw FT ST |

@2 ffsoas GG AT A2 BRRER Tor ST, T1 aramery oy S 3ffs 2wy | A @iear
SR F ACF, I ©F T A (O PO A, Al ARG T | U8 (F(Q O[S ST, TR QST
SAIGR FIGR 271 SR (A AZATIZCAR 2 S T K | ST AT AR Vo SePTahiTgers
o FACS 27 |

(%) = er=@r @ S

W eI ARDE SR ST 21 5 7 [ 9% I (74l AW, O ©f Ficeced 3o 929
FE | AVWCE, AIEN@ ZF 26 ©f AIRCAT N0 4T (blockage) Il AR SEICHR FIGFS (upstream
leakage) fTTH* F4CS AIGT |

Qe foae AR TG o, @NF0 BF b.9¢ Q@ (TR 2RCR | ©I2 e FeHace T
D G [ wirg (edl Tfbw | RTee, 5o % Wfb7 fees fercer Ao Ar=est w6, o= 3vea =t
FRTMIGET | TP, 120 4T (blockage) ARFC IR ST 5= I AR IR 14T #IC BI21 T AR |
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(8) *MCF @ &fSFITITE Y (Action and Countermeasures)

() Fee TS

TR AP0 ATTS (N (AT (3107, W BT ZoTR 6 IR AT IRl I #AR O O ARPFRCT
foae IO 2re (AT | SR ARANE af Sy F1 QS e, 71 oaces &y 129 sz
iR 7 | e GRS Gy AR SRR afogee |1 R, e gt AR siRAe
FIr! 0T TR AR (RS T IR, (@A 5 oL @ (I ZRTCE |

5191 BIzef Freifer
FOLLDWER ~.\rl_~ ;T nnunlm—l__h_l__
| Li.;__ . _;fl-n
'r\l i uimr—'ll ¢
e ,’:_ '
I\." w&m
TR 512 FIoifere
5 8 Werar o2 W forces Feifer
Bod br.ov: ARCeT FeifR FT=A

5@ br.ou g emf¥fe by g FIIfFR TR TERCT T GRINCST &) o8 FFH TGN | ©F Qe
RO q0a SR 26T AR A F2CE AN T | G2 ¢ [587 (RS 2% f5a b.oq @
(R 2R, (@R Yo AR i JI2F A F1erer 99 P40 27 |

Al FRRRIR #TECT AR 2SI T T TR PG 7 Ao B AN I W5, A oo
AN AW @ GG I T SRTH (FICAT P& A SIS FETol (72 | AArwiR afewift fgmet:

ARG ~Afece 71 Fa1 =7, 71 I A7PARE A1 =, SR W1 2 b1t dra IR e R 4@
T2 | I o1t TBfoAeT At @3 (RICAT “1ew 1 905, O3 At PIesm emeT (system integrity) &et
PR G3R Al IR fqem o= of [foe w3 |
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@ |
After Cut
N ——
® ‘Il ® Coupling

New piping Coupling
foa v.0a: R ¥z & TR TET & U7 Fiteer e “afs

5@ b.0b G 24T ¢ T Fo AT F0ACR | AW A= 511 T A 1S (=16 =, O e ey
(G @R AR TG T T T, @G 75F b0 € br.80 @ (FTHT FACE | ©CF IH T (NS
A8 TCPe 7[R 96, SIRCeT IR 12T effog=1+ 1 erame |

24 (S (Major damage) %R S (Minor damage)

BT br.ob: &Y 8 FY TER AT

oa br.05: Fiteer efetarg 6= 72w o7 v.80: e IR Wrers =T
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I 7o o3RS A SRR g AR 6 TR P0G S5 A W

(%) #HI207T (TSCIF (F AR (Removal of Scales for Blockage)

AT (TSR (T Il B APIRACR &+ [foq 2l 00 | I dbfere oo =0, SHoiad
AT IR IE T&ET '8 IR P AR (Tod W 2ifee 341, ATS (SO0 TSR el =
qE | 92 AHSH B b.85¢ (TN ZACE | AATHCR (ol A 77a12 49 1R (pigging) 472
N I W, IR G2 G & ARG Ig-Tod O FCACZ | OF AT TFo13+ T fereig
ARARA I (F0@ A5 9T T T HUO] 2FFEIE NOJ@ FPF @ TN 20O AT |

HEZK E R S HRIEE

Pipe
2

G b.85: AR (T AR A& S
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T4 e P (FT @ FIETN T IACHPRIN S AT, ©LF IR fGraenR afe @+ Bk |
«f5q &y 5@ br.8% @ MRITAT AL FEE Fazrs = | AT<Rers MG =nifte aeRis g9 Rena
IS T, OCF (R SAWIF S AR €700 A6 =0 21T | AR #1712 =i
CF#1 @ TPTRI® 3ol Fiefames AfE Face 20 | @R qAPTRS Amdefr SRy Tgie PR, qufT
ARG (TG Af*Fs ¢ (W BFvRR 7™ 908 204 |

@ Sluice valve \
@ Pressure gauge Circulation Chemical 0
Pump Tank l
?
(V)
Distribution pipe
; “JIv] |

Scales (v) Sca’Ies @
o b.83: ALET PIoT 7 T AP ferahr afe

() <=9 YT “A12A (RIS (Pipe Repairing Without Excavation)

(T G T& A [ 78I 7T, (T Cured-In-Place Pipe (CIPP) &l STe5€ F4F4 | CIPP @30
GHEPT 12 (RS 2Y[& @BT HeNIA 2ARATMICRT (T IS %o = | QT s 218
(To0d @Gy ARTIIOR #2FT (polyester liner with resin) AT IR O T GG *I& I
T #1271 (o T4 = | U *I&OTS GRINTOR & AIZA ¥ T = 1, FC =, (IR HT4r©
@ feyiel 3T TrEREMTSIE FCN IR | SIA-LTAC (ot e AT GFoT @ Gtk =3, Al T,
foae qaR MTed e g 3 [Pt AfSTRIRT | IRAHCT G AE=FRT gomT efe
QU To7 @ TS Fg *=(F J970 TRCR, T, 0&M 7RI 4 & (TS (& QT A=
Sfowel 27 712 |

5@ v-.89: Cured-In-Place Pipe (CIPP)
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(R) ©FFT® &7 FIEFIST (Valve Functionality)
) I (Risk)

T P (TS 3 SFTS S LA 27, O 7,37 O[S JI2F I TGRS Al Faa
TF FACO 2T | YZTIS ATRFRC S Al SWI5® Wi (foreign matter) SIEPTRCET G5

fRfoST GIHSITE SrFT® Y07 (@TTe AT FCo 2T |
2 7fl OFe, 3377 SRT® ¢ GAMSICE OFo, “AIZ 21 RIS JE ARCS o5 wPgay |

W G2 ST B 7 B, OIRCE FRr#w A1 7R [FHve T pBg =@ At | B2 vefem ffire
PO A I AR |

R) TG O (Necessary Data)

YV V.V V VYV V

[RSESERRIDIEACEE
oI *

Alf Fere

(5 8 WICHH qpol (WEICT Sg)
SRS (A € I T O

©) fafsesae f77 (Confirmation Points)

>

Ww:

o I OrTCe T, = 1 RSS! (711 AR, 03 O ©FTS R PRI 18 TS AR | ffoe Face
T @ IS G @Fed 77 |

SESIF *77:

o T2 OFTS AR AT TGP =9 0O A1 | AN OFSF G TS T G| Gl T =7
(o AT | 5 S0 2@ @ (&I el *[ (712 |

A e

o iR I PIfFR ToiFaced 1, OFe P16 A1 fSrFa 1 1 IROT, SIS T 2IfeT o, <& oo
(% 8 oF T FILPe 20O AN | G FCT NRW I #4111 FF5© Fa00 =03 @ (Iear A
fercaer (72 |

@T%\‘BHTCE?IW:

o (AP IRCNLE (@B € WG bl (S AN @NF: FFA:: T, oTPIIe AT ~A7ifee Sowacer
TIANS , ST GG FC AG-@5 {51 20 A | 754 @5 8 TG TIPS RGBT
g 1 of [Wi5® F0e 209, A0S SETS I ool 57 A |

(RN 8 T PG <Y

o OFTO TR ¢ AFST (I ¢ I T AR (o1l ©f Fifo® w0 =207 |

SRS (BRICAT SY:

o SRS (BRIGER (OO I8 Al &t WG, SRIfw A< A1 Sieirer A6 ©f 3 ¢ S{hs GRITe
FA, TS OFTS G FRPIRTOT YT 27 GR @6 *H0e e 701 | s e 203 @ oFe
BRR TR R GF A (I S e (73 |

b-38



colsret =R At R a3z v e g wie ez s e e |-

-

o7 b-.88: T AT 8 WM AR ©FS GYF

o M GRMCST 27 Fae Te A0F O OFe AT 598 e 24 |

(8) #WT @ &fSFIT Y (Action and Countermeasures)

> AfmEsat
o oFTe:
o 3 SRE, T A RO et AR, O o ARER I HACEE (SIH-FEHT) TR GF @TTA
2T TS (A |
o M S Wfe wwen =3, @ oiFrell efogo Fare 24 |
o Ol (bHI:
o W cow WG, 3B #11f A1 =@ (soil, rainwater, debris ) 23T AR, ©F 711 SIS i
ORI FACS A |
o M oAl wH &g 27 A1 A1 ACH, OC O (WIS I Aoy F900 =(F |
> AfeT SRS @ STATTE:
o MW IH A AN WG] GO ¥ B =, O FIFR B AT A F0S (A |
o IW A TR BT TS G BB O AT ST 7, ©CF SAAICE SRS Y0 A =TS
oo @I AREFa FACo T(A |
> @F5/S6 BI040 ¢ TR elfogia:
o W @B AT G oo 27, O3 5F @ 92 I Mo 5F SI@idlr A7a S6heo =4 |
o W (FFG/T0 FAAS Tl (LT 78 27, ©(F AfoFiq Fa00 2 |
o M IR T HPCFE 98 20 AW, O3 Mo Pifer ToIwae IWelics =0 |
> foae
o IM TG I Foay W IR FFE qWh, @ fifee, iR, % Tenfr, ww @
THTeNf afogrom Fare =01 |
o I FTHACITHFCR 78 Folier Ia AT, O 771 SFfe Afog [Evar T4 27 |
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b.© AT STCER ST S

GRET .o g “NE=RMEa oy P, FRe, I 8 dfsrme g Tgfre zree | #ifF foad
AIRATIBCA FAICHE AL TPHT 201 A3 2o 2GR F 41 GEoaE-e #ae 26wl | O
ARAAZCT G 2T ST I W57 N6 A2A GTF AiF AAF I IBITNS 7 | B H LI

T Bler ARSI GO (reactive measure) g I & |
Mo AT *Rare SqgE Tor fofe w0 TRy Fiaet 9T ¢ eraeain smeers! aze F90e 201 |

GfRET b0 AIRATIRT G TP AT
(Phemnon) (Cms) iiﬁ? () (AT::{T,,S)
[SSERRIEA] AT FFIO[ZF | A SRR 2w | A e 40
DI gl 8 QYO FCN ST
AR P zemr | TR AR GRS T efSgH=v w1
SRo® *wied FeFer Mo ¥ foog “ifama F41
a7
TS TSI BETS (AR AT A9 @
MR I AT BT 3y foysfarey <4
Sfefie Al =7 Sfefie Al 7= 97 TR
40 IR 8 e
AT SRS | AT Ao 2 e @ 3w A AT TGP AT 8 212
AR 40
A Feee ARA QM G ST | NRW I, A T | AR} o~ 0 sAfase) v,
SR SRS R SRS RGN feTared o @FC 41 (I,
forted IR, GRINCS
&S, A1 8 ATHACR
©27)
Alfer T A1RA I TR A JIRFFRT AT 2GS a1 AT A=A
ARRST (FTRTCE | SR WABT 4T gy TR Af®R T4
R)
feafomyef G TS QG 2_TR SRS 3 G OIS F PO
AN BRI, A1 O AT AT R TS O
ol = 5o @ Speifafrs offe (RIS 31 ARSH 1,
TRRANCE IR AIRTAR BT A 07 o 5
w40
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TA-ROM oFe | ¥ T@-iifouhi oaw- | SACR IR GI & | FERH AREe 1 GRS 341
Skl o famfeifie e A, AR, OFT® U
o foq T[T
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ikl SEll SAMISELHA T SR
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MR TR | o g o1y ST
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- S gl ERe FEre
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TR (/% ©TeT Alfer BT 2T SepI-
102 QT e Al
TRRANCER o9yl el
IS TSl Y
Anea
SRR T SR 8 8
7,377 OFTS ©rel AIRHAIRT THACTH ¢
fag vea
O Gq ST I SRS QG
EEISISER
A5/ fomrr e @6 e SR
OO YFTCS/ICH ARHTIRT THACTH &
ELIEN) g 26T TWRA
SIS BRI BT I Al O[T GF Y G TRA! | ©OFTS (BRI Al /SNE1 &1
AN/ FOR [ FAGFo (GIF TR FACO B
o] TS RS PO 1 FIGE G TIAEG
T O] GRS 1
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.8 AT
BT b8 @ MBI W sifempefa W3Cow W FECIcaf™ (rlee 2 |

(BRRET b8 AR i, ME 6 A Al wnReow

HIRET [GinEg RUIEES EIIRET TS
5. AR GoHT O
LqrENEr O R g,
3. AR GBI 51 :/ﬁf aﬁi’a?w sﬁ’a@wﬁaw
o, o ARATRA e | Sy ST T
- O o MBI FACO 2
5. ol TR R
GFAF A
17kl
Oa O
¢. fqoqe 1223 ﬁﬁm AR o fores o @S F4l
e o BrotE T ffee TR a1 of Wioe T
ST hel
Y. AN gesrex O S
AR S T ifis foe W AT 3T S
e G IS T P
O
q. AR SAACE Ty 4T S
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b, AR o W6 feoa AR T =
ST S ol e w4

* Botare [anel Trens, e A foqe (TBeaET Ty I AR Tba A8 G THACTH [
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5.5 Gl orgd FAR

LI 8 BICPT A et 20T onieis #Afed bifewr e Reageied s vifzw s AR eaes
GIGTCAT | @7 AT SEICR AT SHod VA 90T ACH “EANRCA LG B IS A0 |

3. TowRe

5.5.5.) REererfe wfas

RTErTT Ff@6 2T AN GG SIS @A FLFET (SO ETIRR € AT 2, TS SIS (S
(BT Bt afstard a1 A | FFGFG 517 (FTH) I2 =S zete B9 7ey Fhe i, oI
TR T «B7 BT *I& awi 30 | O3, =TaT SR *& FoTo el qeag @o) e 6 |

ARSI, .0, TR SPATStE PCs ¢ IR] 8 CART = H3338 TROF o1ely 71 & | OF JRETC
RS 335.€39 NS LR 41 X | s T2 a 2ot e, SIS <790, ey = Topifng
@97 o 37 e =re #1F |

fRETErfe FfEh 5iF @3 3G @ PR 1SR SR IRFACT TR @R JaZe = 1 Qefe
ORI, TSR, P-SARg A SHIHH- FHIA HEF 0o AR | Fleem 1o ARt 539 @
FCTH IO (PTG 97 T Ferw (A @Gy | SR, oIS et (el fee #ATed [ o @ i
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5350 U

od 5.2: T¥ITa BIF

e @3 GIRF e (96 1 It M (ot = qaR B9t Bt (@ 59 (W 9% = | A9
BIT o o T ATIGH T, O @ HCAF OIS AN | WHol AfSrand sy a2 e
31 AETeMIRier e, RTaae ARFCAT oY SRR @7 SREE Jad & | Qaf I,
SR, TP A1 g-8ifg Koy wwa e 2o 2 | I8 ferenfis Twire 7 5ie
(IO AR T |

$.5.5.9 TR (FRIF [TEAEEC 2A57)

F2F-REACEPTE ATF (FRP) 27 A6 @I S I TR W ife=et «aso it G
9w | FIRAEG [foy SHAM wer o T @N: WP, FIEN, SHEINC A FPEG GR G @ife
AW *I& @ Vpel ome F0a | 9F. 1.0 T+, T euw, Freforay ok 7Y gfg @7 9t
@it 2T #fafos | «ft 0fe, faam, fsfer, sfos feepre e cwvea Iems =

Al FRAIR Y 9% =3, @7 9f5 <7 SR F2AT: ) 2T BI2A € R) (TTE 512 | SH[*I« GRS
9T S7.P1F Y GRS SR AT T, FRCAR @& AR [RAwr wies a1 i fea tof
T3 | el B5a 5.0 @ I 2R |
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% 1.1, BkE WEG AT TS IR O (@ f6g <l emie Fa: afe i Soread 953
@, ©F Qefel 2ER 2eT Foi TS 8 T | ARTT, OF K B B et wrer Fioa A
TSR WCol ARGT AT 7 R THANTH 476 I | F K & AR 19T @7 AEE Gqeper 07
T TR, TN AGCRICAT A0 T Sop1e BT @7 QOTTST FCR (ST |

5.5.0.8 9«
Qe JoTo A € 2AIF5P ea Tl | @ =T BIRS YRS (=[G FAO[ GBI 90 = | Gl fog
5.8 Q BY BIRTFA SR (AT RCACR |
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Plastic tank

oa 5.8: Sy G

SR LIFITFIAS!

Brtsa qRerwel T @, ¢t o @ fFaem | [ogel Briesa el AHFTS A v 996!
BIfRAR br-5 TR ANATNIT 4R1 =22 | SHY[?F GRS FIO] HLRTS -9 IBIR HIfRAR 1 A4 = |
JRACAC! BfTS GSRIRE BIRF (OHT) UF YReFFTel AR vifewia fefers difie =7 | @ Sifei!

Mo fef+103p3 e sorrET Braa AR RTFTel Yo TINGI |

5.5.9 Al T (<112, HifY, “ffaw @rest Fra=e 2enifn)

P NS 2129 FoT A &7 T D) AT (ATF AT AR &y, ) [oaet A2 A+ Faaqi=d
Gy, 8 ©) BIIRD A 201 Sfolie Aif (37 F17 & | R '8 © TR {125 TS 7 WKy fafEs =, ACo
GRS <ifeT S0 “Aifea ArorEiFeld ~fe a1 A |
At A Brices BifE 3o a1 = | Biwa Swel @ 26T AIHReTS I AfStEide greie
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Lighting rod
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level
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4

.
-
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AERERE

Inlet
pipe

@ 5.¢ : BIRT 7 TS TAmIA

g &= o

BIRCER A1 wAfsel S &y A @ees o 3o 41 23 | AR @re Afies [ifog st
AR, 5) MR 5191 (AT FTeee e 1, R) SGINE 97 I Al 7 el 21, @ 0) 7
AT ETCST (A4l | AGRTS AT @Teee Mo e @ «mafs 52 310 =7 1 5a 5.0 @ @
TR | foraa Aifes «afo @Fi5, wfS, 51 (5fffT) 8 O Ia%e “1afs | @2 afers 1 s @Tree FuET
frres 05 (0T T | O, TRAGT A7 @0ee G IR SIS G 98 R 27 |

0o+ 25
A SRS FREER ey BIGE TeoeT 925 F9T 41 =7 | BF 5.9 7 N AT 2ERG e fofes
@3 -t (TG fofes @ETreet 935 TS (TR T |

SfS2AIR (SORTE)
SfSeRIER TR0 A1 68 = qR T Jfa A | A AT S02RR Fo AR FIICAPTS Ffodt
TR AP, AT IR (EICOT T 20 AT |
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<h_d —| J §i—
Pully L —
[ ‘ )
Rope * - a
Float = - Float | Pump
) Pump switches off
ﬁ Elect off .
— -rodes | S
ot Pump =
Indicator ~ on —
Counter Tank = - | ‘
Scale i an - Pum
Weight Inside on P
Water level indicator Water level switch
@ 5. : S ETre “ifzmiesiw 3

5. b ew AR ¢ fNaaeEe <Y
5.2 AfwEA A

o9 BIIRS YIS 92 YRTFTOR 27 @R AfF AR GBI 71 BIfeT® 27 | G A1 FeeTerg
IS AF G TGP AT SIfenT TG TG TR A1 G =7 | THI GIRSF AT

Tt A BIfRAT AP IR & ARG 27 | T, BIRF 8 SRR ARGEES [Eea =i,
SRS 8 SAJ) SAMICAR FENE WS AT |

AfeEmE e aaefr Mive sace 2 :

>) TIRGRA N7 F1reet ~Rieel F;

R) Ml ¢ BT HAIFSIT Fe FACR [l o /7w 413

©) Bt A A R (IET IR A @R (=16 e Qe (@Y F9 9yl 5 =i

8) THONCITCO Ty LIT AT IR STz g T |
5.} @ ffx

(3) TR=reIR

) I (Risk):

BRI STSfeat FECeR SRCE AR weiowe 78 2o #I1ta, RUEed (@RIeeR, (FIfres 7<es @

R T&rq ~mrd Iad WL | FLCAT FLCAT IR (SO T i, A1 I 41 Zgea I »18@ “ineznt
T, K &S vfE e 21 |
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R) TGN ©2F (Necessary data):

> BRI eTaITE “NIfe werrewag w2y
I 1HE = R Db O (& Bl EERCLRICH (CERSI
> BIRCPE (ot eI “Afameiea e

* (QEICESR, (FIfeTersl AFCHRAT @ 01 =*wid (COD/BOD)

©) fAf5eaa9 (Confirmation Points):

VORI TR | SISHAF GG @7 FACO TS |
o DIRCS (oorad 7Ee (B0 (Mo o Fece =09 | Afwtee e ¢ it MEaet:

> DIRGS SIS &I ea (owdis ArNIeld A4 (Afo M0 9Fa9);

> CAFOSOR AR 2Ty 8 efsaaee afeva, @iferest ¢ (o) *mef #3r affs Feg  F3;
TS AT @ePIOAT (@A S[ahe (71 7 A, O BTG (T 139l &ca &A@ I A% | JoaR
B e =& 41 oeld a3k efsls fimftae o2 aiige Fre &3 ¥k I 73 s =7,

@G MET =S AT 200", SR ACH /ST 79 @2 0o 29 | o7 5.4 &
Serere BIT% FEed SWIERel (FRIGT 00T |

Wﬁ‘?ﬂiﬁﬂ%ﬂ | T ST ST B
5@ 5.4 : Briees oo @RI
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8) “MC® 8 WW (Action and Countermeasures):

5@ 5.0 @ AT TREA GiRF ARECI G (TF I GR (@5 = JI2R 63 T7feng =
TS (A | AR (19 203 GRIYTEF (disinfection) FTeT FAFTSICI T FACS 20 | ARFHIE 75,
ARERBICET ST (TIRAT AT @ o700 “A1ZFRCH 2T 71 A (7 {07 Too! fre =09 | 2 “AfFa
(& I =T ACS TIAA FACO A SR o105 #A [ O o b G AT IR ¢ ~M1fe Famif
o7 1205 TR FA0O 20T TS IR AR T A FEER I AR LOF T 27 |

B Afmia [We afa erea e Mormmef srpme Fa0e 201 |
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CORCRC RETSAH =0 W@S G T =l ¢ AfwHg Fare 23 | fes Ak ¢ wAfmicaa
grorafe] I w1 =
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I gorRTRe BiiS AAfiwE A fNoi=iRer @ REw o= fce =@
S, THAMS FIHCAT AT, TG AT R | - CGRYAIT PN OGIREH & FACO

2foe ISR (uifer 3% 9o =7 |

A

ARIWR (2 WfX® FACS A, ACS SR
ARFRFAY IS DA AN IFIEE &5 LT

AT Al v B AT AT |
3. T TR 7S A Wy @S 91 oA
e fToqe I AT FACO T(A |
©. fAfERe “mfore T e «ifme @
AfavdT Fa00 =3 |
T SRIICad Al s e | @ ©FTS T |

TH TR oo wf@t st facarz
1 13w e | I (FIF OreT ATF O T ©f
ASHAG (TS e |
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(KPD), ¥ «ft s@pifa fq f[eaeeaa <9o-

WFOICP AH B | NRW T 3 J(3, Al fo@ 3.3: NRW Xcwer
freae vFel oo @ 209 |

JICA €I NRW a3 &lfStame g (@lfSF0e NRW-93 214 St 211 ez 59gr+ie #iffgfed stemeesa!
feea GfReeT (e =@ |

(BfRT 33.5: NRW-F T SIst A AR I7graia e =g

TS NRW-99 T Affefea TeRTE
S, | SR 9 97Td 80 % a1 | NRW ZICT (PICH! AT ([ =3 |
o o o T AN T @ ARSI TA LTS |
3. | AEEF A 00% - 80% |e DEANFEIFOII N LACHA 8 XS PR *MCHA ([, @IT
SR AR o7 TR e @ felfens o faae a1 a3 |
o, | e efssm 20% - 90% | 67 06a FFe e ¢ eI fofes wpfereR Ste
Y A= R G T ([ T |
8. o NRW SR GO 2~ |
T Afod @ TG | 0%-GAFT | o Gl NRW AfoFRPTR RIS |
&R A o AR *fepae, DMA 32, Wifbq facsa fors fafar
oy FRET AT |
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3.3.% IS SiERTS

NRW (I (I S2* 07 91fFe o ([@RIT Srore &ef | G0 NRW AT 2 FRICTIR G (I (I AT
fCe =03 of d=e 41 7% =7 | IWA (International Water Association) #I1f fieael 559819 @< Water
Balance Table 2% A0, AT 5 GRET 3.2 @ (M 2CACE | T8 I 4T T2 @ SIV = RW +
NRW | & NRW (F D917 for ©its! Row w41 =77, 7213

>, A7 e 476 T4 & F41 =7 1 (Unbilled Authorized Consumption), (I FIF TI80ED |

Q. AN 496 =¥ 7 1 “Aew 787 =3 9 {Apparent Loss (Commercial Loss)}, G #A1fe@ Si¢a4 M,
b1 1fos fafer 1 =T Topifin |

©. PIESeR foe 19 <@ 21 3789 = 71 {(Real Loss (Physical Loss)}, @S 212 #1380+ e |

QTR K Apparent Loss @ Real Loss, NRW-43 FC6CR @Pged S*, Sl Qefer Famifa qrem =i
S YOI | PRI NRW @ SR @A 2[SIF A | TCT GRITH Q7R '8 0ok @A S#{63 [RE0x S=ivr
T IR |

» Apparent Loss (&5 Si5%) | @3 5263 46 T (AT 23
%) Unauthorized Consumption — Q—rﬁ, SCIY IR |
¥) Metering Inaccuracies — o @, al fafee |

» Real Loss (I / (SIS T#5F) | 2 S5 R0 MGTT 2T |
B HAIZATR FIRCerd 50 % 8 = (BfReT 3.3 @ (MR & TR G ST FCTT* k=G 20 |

BfReT 95.% GG IFEA BT

siife @ I «fifF Faiea e e A

- 234 fIf7 =™ 97 e P ————— (RW)
BB | TRT| (3) @ sffa e | @ WO «Aif r<=ieas =1 a1 e
afy | ()| @Mt @ e e A e e G
MEREIR (2) ST BT | ®) WY HI= (¥9D)
@ (Ffefen weie) |® fona @ Bk
SRRN @ T @ RoRd AR PO | eSS A
S (©) &F© T (TS | @ e GBI BIRCS e @< (NRW)

- . T GBI BTG 3

B GO
© A Bieee (WBr *4e) “1e
e

B
@ BT W S W A
@ 7 @ Feifes e
() “MfTF @oPre T LRI =0 I e A, iAo @7 fioEa o
@ =A% PR A NGRS ARG ey
(& pfR/=tay R
® o @f6, g fifer
@ - @ ffoq @z forae
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O, W e, (& ol Jos siv «ea™ &5 028 S 77 | RW &9 GF, (2) 9 NS
CF0a2 SN IR Al e s =7 9 | @2 ARERSTe, NRW @3 29 209 F1 [AS S0 20
AT |

.59 JifAfen= =#i6x7 (APPARENT LOSS)

33.3.9.8 =3¢ AN 2T

eI AN GIRICIT LG DI T SCIL AR WY A 1 @ 3.2 @ S FgACo7 Swreged
FAICT 2R | QR YRS 20T A2 FI2F FCT FAT T, @A AN 2] o 329 71 632
AT (ST T | TS eWfEe B 40 TioeT AR2ATAN AT LAY FRACN 3fore (Tl |

< = :
Distribution
line |

| Illegal

Legal line meter
to house bypass
BT 55.3: SIY IR
3.3.9.% RorE«e @t

G R 'R0 @io (! IR (i) FETeEa e 91, @3k (i) o™ gereg [ (@6 | «2 @1 @io
SN AP eF© [T (BT (@ 1 P (RIS A1 | 42 @fB v T TA 926 | s (o
oo fafire o[ w4 @R W= *ices-fofes/fatr fom e g as w1 (fba 55.9 @
(R ZACR) | €3 FE0R ARSICS A FT 2CACK |

-
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$3.0.8.) T GR/IRAT foet Ao Fireer

s U (R IR TR N, OF L (G 1 fozel (fERGRE=m) “12=ee e 2
GFF ToARIR [T AR #fifq S5 2o 217 | Ba 33.8 @ a3 fFg Foiter fifgfs @ar =R |

Y AR FIoaT, AL (iD=e] 26N @ AW FPTE(TS FeTo! AFF FIACH €3 LA
e 207 AT |

S b e

od $5.8: e / foaet /g e

33.3.8.3 A R Colae Bt e udR SR

B (At MRS A So53 200 AR: 4TS fofiaer 4R o[ SSRIER IR0 | ARG =7 ¥
QR ficeR TR Fiieer 20 ACE IR SO = 4T 2 ATfeq B St 99 27 Al | RT3
@TCoeT 325 7o RGN IR AP BTl ARGEl F7 (o@ 35.¢) Gy 21 TSRS 7 =7 9 T
GOCEHT =T |

. k--’,l A

@ $3.¢: BIRS e Snread (\GORICF-AMCA 8 NHF 21, Fiae-uitaq 2fF)
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33.3.8.9 ISR Tt fFrse

ST N2 2N AR (FERGRE) A2 (A oreR bR /e 12+ | Wz (fefEiRe«m)
O (G 71 ed 50 % U @M G2 SR* (A2 T | [Eoied, TR 2185 AR NG
forer AT @M (el T (5@ 9d.v) |

W o
S 0

o 3d.0:

».I.¢ foamg (District Metering Area)

DMA (District Metering Area) ¥ @30 g efe, a1 =i fFoze g7 Ftrced o9y (OF© 8
o) *re 7RG A G g Tl = |

5@ 3.9 4 DMA RoTets @l Trreae I =@CR | Afefl fewsa @it 3% MbTTas =0 g
1 =Y A0S G Te&y o=el w1 Al ARt <1 037 |

DMA fofés Ftae smesae
o DMA-ATS i 1R < (AP 20T TS A, % WO 8 (2) T8 ©OFT® ARG M) | T84 ©F e
) 3= 341 =W, 4 Al (971 1% WoF 93 W (P2 DMA-A (S 2T IS |

o TCSA (IR T A IR I 1 [ 0T 40 (NG =, O @l WO =T FCH DMA-A-
(S TP AR 2 S Bl (TS 21 | IR IAISICT , ([T [ IS (FFGP© 2R Feper
JCeT 40 (SN A |

o €I (3) TRA ©FTS IF FACT DMA-A T SR (RG T* DMA-A-b SETHT 26T TR | A0S (FE
DMA-A-b-43 €2 U 2t e 2qe 27 A7 FCF, DMA-A-b-TS FMRGS #I(her 241 24
NG TR | AR, 2 (FT AR AT [ 70T e Moo e @i e w1 T77 |

o O(F, G2 ATS 38 I HG WIS (*1eF, ISy eI (O FIRE F AR A |

AT QAT DMA R SRS @ (FIfGR FoF “&fe 5 @f; o ofkare a7 foee
*EFAT 8 NRW FIICIE & DMA B9 72y |

20-¢



I 7 3RS A EREIR g AR 6 TR e G252 A ST

Intake and _ Bulk meter District meter Sub district meter
treatment into supply zone measures _Imeasures
works flow inio districts flow into smaller area
e.g. 1000-3000 e.g. 1000 properties
l properties
M
3 o
o=
River w Mains o M
\ Source W & -
meter measuras _ -0 - ~
totaloutput _ - -~ F o2 e -t @K OXTAE-. !
e O =3~ . Meh — — = ——-——Z",
] RS | S S o
" P Mains t By g T R
|, DmA : B >, c @X = x.®
- i [N T
X Closed valve Y ) .
® Meter i & :

@ 53.9: DMA Rereta Twrgge

3. Ffvos faw ¢ fraaerEe Iy
. AfeEETS e

NRW ZPFT 435 ARGRI ¢ J-Nfas e, @I ICed oo Tg7 8 (AT (AT 7 T T
IPICS AT FAC | GRIGT, IF A FI&2. A AR AWFIRHE SRFITSSIE € AT AREFA T
IR FACO = | ALY NRW A SFROTR 06 (el =C=T1 | ©C3 DPHE @9 &+ &i=ed mifg =¢el,
GRET 33.5 T TETOSFAE (FIF AW Ao (T Tow of e siamef orean | B@ 35.b-@
TR 200 (@, SifEReq R ewgsd o =1 ciwrenefns iR a3 SoF e groits &=
S 0 A0S NRW ARSI 41 A% | NRW FUCHE GG 2= 2Mesw=! | f6E 3PItaa <Gt NRW
IR O] [T 0 ARSI 1 I, @99 5@ 33.b-9 (727 (T8 | DPHE (<1 foE g9
R TG ffer-Ga ToRt (&I (AT M TR NRW T 10T @R (eoTe] 9 ATfwe SIpiy (Bf<et Cofemt
AMAR ALTHFAS GG FACI 0T ST T 2R |

50+ - 100

40 80

30 60

Non-Revenue Water Rate (%)
Water Meter iristallation Rate (%)

10} - 20

Before Start Pre-start During Capacity  During Cooperation Present
(1992-2000) (2005-2006) Bullding {(2008-2011) {2017)

@ 33.b: NRW T T R BT QAT 20K I (BT !

! Cited from the Report of the project design survey on the technical assistance project by JICA to C-WASA, 2023,
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TAEE AR B9 fofe IF, W2 0&M NG IR 129 Fiees (9 03 (o P TCACR |
T Gt NRW-GF @15 I@ SR* WeT 63 | NRW IR ST [T 73031 ST« o (trouble
shooting section) ¥R “Af*[CE W@\f@ PN JCACR |

.28 @ fadfy

() A=A e

) I (Risk)

> Sy NRW SHATMICR QeI Sierd =ied A rope 1+ |

> (OIS N AT & 91570 2 27 |
> AR AN @32 99 T JER T 9 |

R) TAET O (Necessary data)
> W67 Toitaa fercacea Al @ S=g

©) oo faa
> o 35.5 @ O B-7[08 VINIA FTieeg ITR60a et , A1 o »ifaset »fifey swibar <om |

> “DMA” Sret#l 3ffS “Iafs S, DMA @3 fowra AIte &drz »ffaw= Fea fecacem sifqae ey e
SR RIS F4 TR | 92 DMA &S §-798 e *q1e Fc0s IKFA, A 0 (7l TR 1 |

> JRIFFRAR [T Qe Toe ol foieae ==re w1 907 |

oa 33.5: Nt Tz foeae

(8) “WT '@ 2fSHIT Y (Action and Countermeasures)

> e “9re 26T 27 AR (RIS FA0O S | U2 (RN [@Ae 2afe “A2o@mks” S
e =MTE (2.2 @ AR GRS 97 B (7YF) |
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wfy o reter onfs > FRE-TRCT PO Fitae
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S SO AT > TG @B A9 S
(Apparent) | e fibia @ > sicae 20T Sl b sifRaew
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T CTPTO MT [ r fafor, smeferoosea <o
o= e @ =fo TR JIGAAR > &b/ gadget & FIEow
TR (OIS O T8 | ey <oty
2O e > BT (7T W64 ol e
SRY ¥ F41 I DMA “&hsrs
2 e T QG *G FA[
> oI (RIe/2fog#N T4l
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colsret =R At R a3z v e g wie ez s e e |-

TPIH-3%8 AT Grifes @R wT

3. GlifFTe Srga Fefcast

ofels  cfimrem, ofid N “w@= Water Tap
(PWSS) 3[R Soe: S+ Al Se<arE Supvewe  Water Meter E
ARYE ARDE 8 FIGATE ARG AT ' 1 3

I IR AT Al o7 (water tariff) Distribution Pipe
Meter Box
MATR MIRGS ©we TR A IM A O_ ||

¢ W\?ﬂq CWG W&WWW Service Pipe
=T |
5@ 5.3 @ (AT TCATE @ N FA1E o KER-fefess “afe (Fom =)

e fofers 7re 12 4ataq A o= g water T
Tafe RWE: ) eHbR fcR-fofes Stop Velve =|]§)
&l T RIS A A foeww | 0
T ARSI 91 =7 9 TR KT ez e
T | @R R) G W A= - @ o
ST AR P AR e av e

(AT (flat rate) ToF fofe I = W= 4TS T 5 (RO =ren)

I | G TG RS g 1wl A, @w: @ :.: TR R ¢ b =or “ife @ s wfe
AR fofes aoe TR Aals R 9T

TR ¢ “fifFg NoR @7 e mafs | ot wefr 332 s Rkea I9ze =1 | ©iR ¥R IR FTo
9o “afed ToR (GBI B 8 U3 7T (0) @Pg (MSAN RACR | 038 e 4@, IRFCACH AT
(TPTOR GG TSGR FItT SO 0 (@6 oo @ ebfTe | fod 32.2 @ A % IWRER @36
YR € TS elfema (e R |

Water Meter Type Flat-rate type

Checking Water Consumption Checking the service pipe dia.
+ Mechanical meters: meter reading
Contract l - l
- Smart meters: receiving usage

|WHI‘.'-TSE‘I"|1[:E| Calculation of water tariffs Calculation of water tariffs

« Fixed rate based on pipe diameter

+ Basic fee + unit price x usage

s Tardh Daiiena Billin;
[FDIHHS?‘rﬂ\fB] N Ttrlf Flﬂm"'n % & l-gSent to water users

|
Payment by water users

. |
L B oo A bt
Uater Divicion A=
WRELEN W ESION A [wate' USE[] l”_-\l - Cash payment at the counter
4 N P —
1 T‘\ T n ' ‘ - Bank transfers
|_,_|—_ 1)1 |l:']’.." fie :||::”‘1 (0f - Mobile payments (bKash, Nagad, etc.)

2] Hat mte J ng U:r Dealing with unpaid users

L + Issuance of letters of warning and reminder.
=4 :llro - Charges for late payment

- Suspension of water supply

Ba 33,3 21w w7 SmeE @6 TR ¢ Gife e
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@ @t AR 1= P I | @R
AL TS ACH, ETICH YT RS IR
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2[R TR T 30 | @7 Ty [y et
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R W ARTSTA RS SACHCF (-
«ffeees e fdt Far s7
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(2) Wi =t 5

=
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-
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. -“-___a’ (

Boa sR.u: SEGEE Biget

Venturi Type h

gr: Vanturi tubs

|||||

co = i . 1
- P e T 5
- .- - Biia
% Orifica platas -
d 2 =
=tz R - T :
— - =

Orifice Typa E]

[EET

Ol e

fo@ 53.9: W% @ (SR BiRAt

G 2R WO ONTeIF T+ T4 2ECR 0o Ui RibE [t wRfaens aeF &g (21 8 A7
*27) (& G5 FERMT TEET NG (@0 Fa0o 21 (Ba s @ @RI =0R) | o7 I8
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Pad »
 ~ Customes and watar ™
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recard flow rates and e usage data are stared on «,
wirslesslyrandmitwatal the recelving and A
~
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' oD
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202,

@ . “WE A o= a9y
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BT @E-Io1R, (I @6, SERES @6 3ofiW (TS AT |

Fifewe ¢ oY o2y
foTCaITe TSR ALF (AT T | ~6 WNoe @fee Hoee 3929 3 o @39 6 |

d.I0.R AR 7 uk foF-fofes 77

A Ty SRREIR MR [ AP IR AF© “Alfert G @l Feifere =71, 7 «@fF anfers
T4 (Basic Rate) @3t S7&5 RGRISGS 24 (Metered Rate) | (et =1 A<RerS “/ifed NG g 8
T I T 1 =7, W WoRISfes 29 @3 (@ #iifed I53=0@3 wAfe SRl «F ARvEs
53 N7 41 = | IRECeH Al TR GRIR (R WO 3 AT Wree 12 I6a; 6 PoEd
G (PICAT 2 GNP Z S T S 1 = 7 |

GfReT 31.5: FRoR-fefes «Afm Briftee 6w

IR RSS! T

Brifacea (e BT |

Glifes =@ | A J9aER e gfsaes | +if = NGR grom, brifee ke @
(fFéifee) | =ifq ez fSsT T 7 |
Afew AIRCAR T SIS Gy

s oEfefes | =if T R @i A | sfRee a7 @ R,
T (PR | IaeeeRima orife oret | IR Topiv
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COfReT d2.%: AN Brface Tarzaa
Rate Classification Basic Rate Water Meter Rate (TK)
Type, User, Pipe Dia. Wa(t:3L)Jse (Tir/i(:3)
Residents |1/2" (13mm) 300/ 1~20 12
3/4" (20mm) 600| 21~40 16
1" (25mm) 2,000 41~ 24
1.5" (40mm) 8,000| 1~50 24
2" (50mm) 12,000{ 51~100 30
Private water 3" (75mm) 30,000f 100~ 36
supply Commercial [1/2" (13mm) 400| 1~20 16
3/4" (20mm) 1,000| 21~40 20
1" (25mm) 3,000| 41~ 30
1.5" (40mm) 12,000{ 1~50 36
2" (50mm) 18,000 51~100 40
3" (75mm) 40,000{ 100~ 48

3.3.5.8 TGN (A B7if¥F (Increasing Block Tariff - IBT)

AR oy coietern fag-sica ¢ ey
ARRIET &=y Grifae «AfReey =ered I #CHT
GNRENE (AF BT (Increasing Block Tariff - The unit price (TK/m3) increases

IBT) 9{5&3 W >4 @ | as the water usage (m3) increases.

@ 32.5-9 ewi*fe SAE, BT =T @9 «Ff5
Ty e ST @ G wifre e o1
AL TR fory] AT =19 2TAey = IR Sfofie
IR CFQ A SO T S T 2 |
TARETTRA, (GRET 5.3 WP 20 N Aiew
Aifeg AfSH 2124 MIe PO (Fe@ Al
?%Oﬁlﬁ_j gk mwwﬂgjﬁﬁﬁW? Water Usage (m3)
JAHEE O [CP; O AT [T W : .

(AT 80 A e TEAD T o T S BT/ o S0 TR R T
T30 27 1 IBT-99 Somly =0T Tobost REG Yo
T Sfsfae A 772 feenfzs w41 | 2 T, TewaR I &y 5% ararey 2eam «ft f49y-
R AfARTIRCS #Aifw N geits Sernfae s @b S =iafs | Mfre Afepr=m a3 @eR-
SifRAl G GfoeT 76 A sRzwce vt @ree  ft 3l ST g | O SE @, Tw
(TH-RF) AT owa Feifie 29 2o ERfC6s Q@ T=0e FARER CFG IBT FHe 478
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Meter Rate

Water Tarff (TK)
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f€ifas 27 FALRET® IR ~A1ZCR FIT IR A RSN <700 (e, Afelfens a1 foig Izt
gopifir) SRR R T4 & | RSN (@G FOR 1R qRREAE &= () iy e
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CBfReT 53 .8: wdifere qitaa S
Ctegory Flat rate (TK/month)
Type and Pipe Dia: Residents | Commercial
1/2" (13mm) 200 350
3/4" (20mm) 350 700
Private water|1" (25mm) 1,000 2,000
supply  |1.5" (40mm) 4,000 8,000
2" (50mm) 6,000 12,000
3" (75mm) 15,000 30,000
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Analogue Meter Type (Impeller/Mechanical Type)
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e e RERT oo 23 R W2 ffer 2re e o™ [ f[oam s 1fF Iz s fSdT s
T | R @fo Swiede (e 2T
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Q) FBTER TAER I IFRRATSCS AWM TR I W (AF TF WS “Ivre 267 | Ba 250 @3
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1) 5@ 52,50 @ » FIBICET (FT (AR | SwreRel: & for: =
0.00d ‘Z[:ﬁ[:

Qe @) 7C® f1) e ffer =0 = @6 f[ife: dyv.s +
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) A (FeT Al 2= AP (e | IW 79 By 3=
T SRR «fb (AI0F O JACe =7 @ FowE @ Brieelw
WA (e Foirmer =g |

Smart Meter Type

5 eI Fea: @ 33 .50: @@ “fifvq fG=

o Y FEEFR FEER @RIRS WA fifea
6 2R ¢ 96T (FATS AT |

o fEfEGE fEomes (At Tyrifer fafre (e A | rdRers e Saam aige: a:fit: @ -ifvg
FR2A ¢ 57 #12: FoR @ fife 592" TR | Bedd R Honeywell International Inc.
@R V200HT WCeEea (5 =15 #Afaa G FF ot [ftr © a1 Fr*w 57 AfvieTr w41 =1 o
o0 CARITCT =eeTr |

Biltiable uiitsin klolities {m3)

Mallitres |
— | 1 |
| Wator usage in litees
v whiwn « 552 K7 e ik _ = Battory level warhing “E"

------- Fiowr Direction

The d=sioy reneats an a 60 weond cycle as falows

Register Dispioy Function Darotion
— e Velume Display B2 secaoncis
Dﬂﬂﬂﬂa « Top lire (lorge digits) disploys billobke units in cublc me ters of blolitres
EEEHH’ ar | Reading showni= B m® or 2kl

+ Sottom fine (small digits) disaloys roe-billatle units in lires.
Note: Lost 2 digits are 0,01 litre
Reading shown = 582.33 litres.

« Tellbale/Fiow Dirsction |ndicator (Clockwiss = Forword Flow),
Wil d:mr:vp-ouﬂfr-‘pn_u_-org_lj; r_oﬂt_bw Y

e ———— mmﬂﬂhfj—lﬂ"f B saenrds
| EDUDHE = Bottorn line (srmall digit displays current flow nate in litres/hour
!m“i?;ﬁ o followed by *F for et
| = Rending shown = 123 itres/ hour
Diagrostic Disalay 2 secards

| EE =« Sottam line (Gmall digits) disploys o diogrostic code
5 jed fusiially “-—-" bt may differ from shawn)
| = Forutity/foctory use only,

1+ Display ON Test 2 socond
BBEEEE « All LCD segmerits are Iuminated to confirm the disploy s fully functional - .

EHEEEI e E | =Note the “E* flog will be displayed duripg this test. This is not an error
« Ifthe "E" flag disploys cantinucunly, the mater battary is near the and of its life
\ | Display OFF Test B Escconis
« Al LCD segmants are Blonk 1o confirm the dissiay integrity.

@ 52.5%: WG nfew o= foatsto
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(i) B forReae

Toitaa o [ifte-«3 fofers , afsfb #iifF IremeE bR Nfe et e w4 =7 | «ft a1 =, Wb
Al =i “Afre x Af rifaces 2FE @6 + @O @@ (I gy =7) |

I ICT AN B AT F1er 71 6, O Ao R a1ela1 71 27 21 o Mo o1 A 920w
89g fofe 363 |

G I 2R TRATP YR ST AT I P& GG© ACF, O TG FAICS 8 T FE FACO
G2 TR &y GBI TR Pl AT |

IR R agessee 8 ot
JrECACH “Aifed o1 T el Sretcem fog 23 | a4+ Tafoef Mame:

(5) FrEfefes RiFw:

Qe (TPToR QRPMa AMG AT SFET FCEE K& | 1 Checking Water Usages: Monthly ]
Pl Wﬂ l Lﬂi © ﬁ/ "9 m ) (ﬂ : Witzrrd’\inneatrjrmsei::se:n;nfsite meter reading _),'ﬁ

ﬁ% W m@l W ﬁﬂ g ﬁﬁm—w W m @ Smart meters: Cloud Data Server (water user account)

Nferr IR oA ST v 2w 6| e = latate System R

+ Confirmation of the Fixed Rate

Al @ SR FE e A SFeT =& g
JRCF TAFS =0T |

2. Billing and Distribution
B Preparing Invoice by Billing System

M Distribution of Invoices
@ Distribution of Paper-Base
(Q) w‘a‘ ﬁﬁb\ e Cﬂtﬁ: @ Electronic distribution (Email, Smartphone app.)
Il , BURPTR 7/ TRl P (AT eMIwIRT 93 &G | 3. payment
AR “mfs bIe] T 2R | GT ARFl fOfGBE et (rice ll / .
A | fi??f“T, W 3\'); E( W aﬂiﬁ?‘( Z“ BQSCST CW In Person: Mobile Money Bank Transfer

0O W | qucf[;ﬁ‘ W G W %ﬁm— aﬁ—w Qn—‘—{, ZIT « Consumer Counter ~martphone - Bank ?ounter
Ao fare @ 2w w0 | e e e

(©) NS REF @ SRS 27oTS:
g @I MG oI FoiT F41 2R, T EE-5130 A1 9= O 201 | FIZLFSIAT (TR

SHICAT G e A =7 (A0S #A10Ew , K61 Hii FACO AT 8 W20 (AT FACO AR |
YR %NS QITAT ARHEIN, ©CF TR GBI AR AR TPePIRS 1SR A I8 206 |

(8) =2f{e Fiow:

P PR BTG N Hfre, ERIT Fre-fofes g fEfenr ek quoT “afos e w41
Y | TR TS o G5 gl b 2R R AR TN QT R “ahod e/
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JreEcaeH fefEoE el @ (oIt G PE0T BiE 0T A@a &+ 9o 2Ry o1eer 2R @ 2 ER[r
ARSI &y eTT AWM RS FIEPT TACE | G IR QAT SPT S{G WE @ &S
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DA A

Unpayme Unpayment Unpavment Water
1month 2morith 3month Stop
Recommendation Demand Water Stop

Letter Letter Notice
@ 33.50: “AfNe K67 SEifRe=ces S A TRRER THA 1wt
o ORI ANTHE:

TR BT (ST O A |

o T e Affreits o= s
fSgifae e wowy [ SAfey 1 F90 ¢ % SR SN Fh S
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(5) =ife= Brifee e
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~Aifes BTIfRee #IfHC=td SIS 1R 0% Gl ooRETS SN ARBEE (21 fazs R, sesars
8 INI&T @A LA HIRE 29717) |

0.} ffvesa Atrs q fFEee I
3RS @ T

(5) ~ifa= Brifae SRy

) I (Risk):

T By 2 @ e w9 =3, 09 Rt FA T (AT A IR (G GRS FCH (TS AT |
Seaeer, BIIfe 219 9 20 AAEE TF Y (570 #A1, S0 AINLS Aerd ASIGS 1S 20O AT |
FEAR ARFE SR @ AT FAEZ G LT S| [{apw @t sedrew orifas e
41 b | @ (lfiFre aresfeles biifae g Rl srgprrasica Reavai a1 ewares | Af SRR
IR FIRG TR & qrfefes (SfaeorT) Srife SO 3 [k Frerares «fife =@ee
AT A A |

) TGN O (Necessary Data):
o ARIMR AL TFTo!
o (TSR A WTed ffE Syl (MY G “LF g4

o) fAff5esae AT % (Confirmation Points):

o P TR ARFWE T FHIEE THTS! SRR ARRTT N ¢ % =1 N1 &1 emeas e
fdier 367 | T ~Aife Brife @R dRe 1 =77, @ 9 AR 2e1e ARdeiR {6 AReeIeed
B I @CO AR | ©I2 BIifT NERTIR CF@ Srojfa SR NERe (A0F 7o A1 LTS |
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8) *MC%+ 8 2fSFIT FIY (Action and Countermeasures):

o Al BHIfEE FREATLCA Gy IRIFE B 7 FSHCFT SN AP | STAEC , WA
SRR 6 S Tofa Siet azel T 209 | A BT O SOas 83, OF HRAOH & O$5
et faafs oo w4 8fow |

o (TETO A TRAR FRET 2020 SRR, A 7 2fs 2 T=7 S Il TS TR
PJCO 2] |

(R) TRATH TR

) I (Risk):

T4 e BT TRaTed TR I AR, O Gt Al IR IR B9 ST (\(edb3 AS[
G |

) TG O (Necessary Data)
“fifera BT Teated =@

©) fAf%e%ae 4TS (Confirmation Points)
B TR R AIRETS FAACF 50 % REAN Tb® | ©CF, IRFNCACH U2 =R (56T I (0%) |

(8) 7=+t @ &fSSIF Y (Action and Countermeasures)

o [T AARCAICE T o ST, SR FRHET (@R @R FRACEE TS I T S
I ST Q7S FAT | IR GFAR (IPDRRR BF 52.58-9 (AT 2CCR |

o AT A TEERItee T o7 F @ SR R e SEsee! 9 Ay ofe
TR 2w 41 AT |

o THRTHIYS AN IIRRFATE Fo* € T W (EFRMK FAK TG M@ACET TF TS 341
M |

o e e AR oafor weaR si=er, AR G ARGER F Sive Aafs, @X
BETRG S (ATTT (fO-T91) 28w =k T #Afdeeiitam ~imfex cafba, Grifver sratad 719 Jf@ce

PRY YOUR : DID YOU
WATER L R
BILL?

Time might be
running out!
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FhE ] R
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595 GlifFTe S0ga Felcast

G2 SR GG A TSR Afedime G s g FPE S FA 2R |
RECACT ST (aeTel oM 4R I AR IR ARG € THATTF (0&M) TREFE
GibeTel @R SAF I TR | SURITTAR, A TER TR SHR A ToF FATE &)
AT [T SeR 22 e =7 | #AIfF TREER T98F a4 IR S 7= A1 brifaee,
T 2 G 495 412 79 26T[ T | OCF Afle AR RS ARRREE 8 AW L 20 G
R SRS TCo | G 0T GIRFIRICA 04 SPTRIE e =7 =R Ol Ghifes ~Afeaiiey s =
AT | AfeIfoTs Brifeer W ERT 7 ¥ i wffafs wme wfbe 2§t | T @B @ feam< Af
P Seerd B =, A1 5 $0.5-9 (AT 2R |
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| S X

—
JHR Low Tariff
A\ A
Nom i
w i es oA d l Bad Circle -
{ Difficult Tariff Difficult Financial [«}
Increase Independence .
X Eé’

| 1] Poor Service Poor Operation and
Delivery Maintenance

@ y9.5: [ SIBF A IS 5&F (Source: Facts about YDC)
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CRRR (oeeTer S #faf3fs frrores oy o f[ae s oo o |

39.3.3 Wi fgzdr

AR PG ARG (w0 fox GlifeTs SR Ry, 72T, O=f<e e 41, R w1 g
A e [ | 9 IR fefers il Raadl age a1 =1 | Wi [Raice ave o=y awis
4 T ACS [P S (IR A7, S SBICTa Srereaiel e T=i0F el =1 4 T G @fF ©fae
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e fons gy f2oma R Srare a1 20 R el TR SR@eR @ i dge 4 =7 ©f
@ 59.3-9 AT ZCACT |

(5) =® 8 % f&9 (Profit and Loss Statement — P/L)
(R) 3T #AG (Balance Sheet — B/S) , €3k
(©) T°W @ fFFAT (Cash Flow Statement — C/S)

. TP BT o o e -
( 1
1
! T S RfScar O R :

1

‘\|_ _____ o N !

: : c/s : : B/S

1 L T 11

1 ' 11 W

! P/L . | L= Ww. i

1 TR ARSI T

Iy o

EXE o ¢t

@ yo.9: AS © Hfox TN

Tfefe fRadet cTeter wgs e fefere dge w1 =0 | e @ Wi fReadief Sogrem s
TRCR, Pl [T WG 8 997 12 (Cashbook )-OF ©2F TR VLI 4TS IS 2(J |
(APTOR (e T SN ©F G & &NS YIOTFMIR e~

e Handbook On Pourashava Accounting and Reporting (LGD-JICA)
https://www.jica.go.jp/Resource/project/english/bangladesh/003/materials/c8h0vm0000fgmnrz-att/
materials_05_en.pdf

e Handbook on Pourashava Budget formulation, execution, and monitoring (LGD-JICA)
https://www.jica.go.jp/Resource/project/english/bangladesh/003/materials/c8h0vm0000fgmnrz-att/materials 06_en.pdf

39.3.5.8 #® ¢ Hf$ 7 (PIL)

e @ s o7 (P/L) [ivE «fs TeieeT efevic =ire a1 =wfex gl avede 63 | «ft s fgadr
(Income Statement) TR +fFfb® | @3 N efePTa I wwel ¢ TS FPRE FHFIRS!

TR A |
&T AT (Revenue) 79 ¢ CT R KGN Sfere 27 | 2N e @7 9 2= wmRge Al
Brifeee |

T (A AR T (@N: e @1, aemfes 9%, (RS 7, (FO7-8l6] |3 S_FICR
=6 M WeeT @ Ao At ©ite ARGE JAF! (Operational Profit) 3T 27 | ARGER A1
[PIR FOGTF| @ AT ] TR A5 @Gl 35, A N SGACS fomeiel a1 = |

I A ERIR IR0 A, RS WS T R G147 (A0 Sfers s Togif =iy S AFCo
AT | GBS, A JZCIT T W S 20O A | G T A 8 FH¥T 18 71 ¢ wfo A
RO T | AT YA S0 W1 S (@ FC <R A G M W07 F9-709 1 (Income Before

dO-



colsret =R At R a3z v e g wie ez s e e |-

Income Tax) o a1 =W | JRRSIce
- R (A IR Im faesr 6
A (Net Profit) 4T =71 | otare
I TATE 10 (BT A A1 =7 |

aft e ST fee 2ge Ie T, @S | W e
ofels wifds =@ it | TmrReRE, ;;af:t .before
BRe so-s T FfE ww fefew e
[PPSR FTHRE T AT GR
fo@ S90.8-U7 WIT O AT WG @ @ so.0: 7S 8 Fox TR
eS| ST I T |
BRET S0.5: 7® ¢ Ffox e Romg Tarae
B ffere
Rzt 0% 205 203 2059 208
Alf i @tz = b.0 5.0 30.0 5.0 5.0
SRIIRIS 5.9 0.0 0.0 S.0 S.e
TG =% (Revenue) 5.9 .0 0.0 0.0 s.¢
AfGBIEW 97 (Operating Expenses)
APTEE T o o o o o
ey e T 0. 0. 0. o o
e s.e X 58 5.9 s.e
TR A 0.5 0.5 0. 0.5 0.5
[SCRRCR(E] 2.0 S SN S 5.0
[SCORCRYS ) 0. 0. 0. 0. 0.
ARG =T (Operational Profit) (&Y v.q e v.0 a.8
MRUICIASIERCESE)
ST S
Al 0.0 0.0 0.0 0.0 0.0
M T 0.0 0.0 0.0 0.0 0.0
I R 0.4 0.4 0.4 0.4 0.4
F9-74 ¥ (Income Before Income Tax) 8.¢ Yo €. €. aR
ST I (Income tax expenses) 5.8 S S.¢ 3. R
G =T (Net Income) 0. 8.% 0.y .4 ¢.0
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110 Gross profit
10.0
9.0
= e Operational
S 80
2 profit
E 7.0
é 6.0 — iCOME
= 50 before
B income tax
& 40 .
e \et income
30

2.0
1.0

foa yo.8: qfFs fofes are ¢ o7 Qitra T

59.3.5.3 I A6 (Balance Sheet — B/S)

I AT (B/S) T G35 {2 T oo RN, @A fSpias “F =g’ (F77m) @R “Ft
ARG FACS A (V) O SIFHIPS F1 =7 | FIETA AG (B/S) B T Sty TG ARSBIT
T S FTHTSCT ToAGAT T | T A6 (B/S) RS Fere feafs ot e aifds:

(i) ™MW (Asset)

(i) W (Liabilities ) €32

(i) IR ST /AT TG (Stockholder’s Equity)

GRET >9.2-9 AT SERIAT, FICEH A6 (B/S) G AN AT W G T A0 WK @ Tfepel ag
Togroe A1 2 | AN oA 0 I ef SR T A W @I TS [T FeEcy; oK O o
0 03 Af D Freig @ F© AR ©2fw Az FECR | JIEH A6 (B/S) € A6 A4 AM#3r
Tl (NG IR ARSI 70T GG AR 8 el F0ga T (SR *s | Sidie: (5 797 =

G A1 8 JferIar TG
COfReT v9.3: T A TG 7 Twrzaed
W (Asset) W 8 VB 49 (Liabilities)
BeifS 3w Beifs Wi
T Rk
TN (Inventories) -7 A
(G beifs 379w (B beifs v
o, O3 ¢ T@Afe AfFCeTCary 9%
o 3M (Intangible asset) ArgseET Aot
I RIS
s S
G e oy
TG 3w @5 vIF 8 N Ty

2\9-8




TS AR A FGGZ TIZT ATV & TIPS [SfHGZ52°T FZIFE W _

(i) 3™ (Assets)

MRIRTS SR (AT BT Tow =g R RWrsie At Gk @R @i et e ey age=iifs , #fely
TGMTe FARR® 27 | YTl ST (Assets)” I 2T | 779 LIRS 2 &FE- “BeIs 379W (Current
Assets)” {32 “ST6eT/AGCIT 5% (Non-current Assets)” | 5811 7% ZCT 2w o1 1 g7 =197, 1 95
SR T (TGRS G IR NCHT) FATH HAER 1 T | 5T T RGO A2 2T A 51 [ 75
FCH AR T AR T3 @N- B, S, ol , GG, (IGFA 29717 | S0 RG>, (T S
@ TS, IFACH AT AL FTHKPT (WI6F) T | IR SRR AR AN T ANCH ESF© FITT Ao
(BIS) 2fSTHTe T | T0T HGE [BIFS G 99.3.% TGHH TG F1 2K |

(i M (Liabilities)
W (P LSBT TS [F5 (AT AT &2 1, O *12 9 “WF (Liabilities)” Bd R =71 1w

TS 72 AFE-(3) Fate W (Current Liabilities) T IHCIACH AfRCd Fa00 =7 | () WG v
(Non-current Liabilities) Tl RECRICH SAfFC=T4e@mey |

(iii) CTIRCRITICAS JT4/FTHI g (Shareholders’ Equity)
T4 93> SO FEGFT wF I, CPIR CRIRCITR A ASIAITR 1L (ATF AL AT I O AP
ffeear 3 1 @ff SR <RE (Common Stock) T FfRa =1 | 7 {78 sidqe afowfs @re
T B, O N6 A 9 7St I%F “HAfeS I (Retained Earnings)” e ffia w1 =311 @3
T ORIEICP Ao “TRIMCRICRCAT JeTd” T o= TG T =T |

39.3.5.9 W ETA [KKF9T (Cash Flow Statement — C/S)

T EWead KA (C/S) afe wdaera afedi Fo sftma @i &t (cash inflow) @R AT (cash
outflow) TRTCE ©f g 37 | «fb FKRere foxfs ey skee [Fee: () KT 77w 9w (Sales Cash
Flow)- «fb #iife= Srifeee stwi #Ifaoiee I sifoa Seacg 6 91 o Mo 36, () [N 99m @@
(Investment Cash Flow)- «ft SfI1e 5994 YRIRIRES! 8 TR Red & RN Sy v« 3d «dz
(©) ST T9M WA (Financial Cash Flow)- «ft S a=el, et ATy oy siagr o=t ea; oidie
Jfeseefeed T MeaoR @l g I |

BRI 39.9 : TIW A RITA (C/S)-FAN6 G Srreget

fR@Fw T A (Sales Cash Flows) AR (Bt fafera)

G 209 Ierd A M.
ARG T (ST, THONCIH 2517) 8.9

(5) T e oM e v

RS W Ewms (Investment Cash Flows)
T TGS @ (212, B Tonin) (9.9)
() G K@ 9% Ewoe (9.9)
i T WA (Financial Cash Flows)

SRR & AP TGS e
et AT (v.5)
(0) Ao =S T2 Eeas (5.3)
AB o qﬁ (Net Increase in Cash) .9
IRCIT WS 9M (Cash at Beginning of Period) €8
TS (T W Cash at End of Period .4
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A1 SRR IR T ETH [<KRFAT (C/S) FS-hs o719 (P/L) @3 I A6 (B/S )-4F 0o 7% |
aft efsDam T g ™2 o @, TN P/L 3T B/S (A TR (T TR 7, @32 4@t 9o qi5fen
e GITe FEF MBAHE=AT 2ME I | ©CF, U2 FIBIIT ST T (I BEF S G B/S 8
P/L (ACF 2@ & NS ©F TG 41 | ©I2 C/S TWRAeT &AW« F41 20y, (58 1o wifds [ose
31 fRifers T WS SR I A |

9.0 .R GIb¥ (Depreciation)

TYF (PICAT G AE G T 2, ©IF (T2 AR A0 TifFe «fo 379w “feoeaa = (account
rule)” STAIET Sfer® & | OC3 Al A BB Fieng Ty I& ACY 5 A R JIRICE A
Y G I AR | GG, LT GGG AT FoATTT oL 7 2SN IR T 1 I, IR AR
JRFCN SFHE 407 AT60 “SG6% (Depreciation)” 2T I9W fofes faoad w1 =7 |

SAHICP AN N @S P NG Ao @IS A1 FRG FRIFCA GBI Kb 0 AF©
TS 1 o FT T84 2 | Af (RPICT &FS 917 T eae fwea a7 |

Te-=fe K (P/L)-4, A6 ARDE I SR RETT SRS 0o = | @AY FH TIT
(Fixed Assets) SFTy A A T 17, ©12 =™ Ao (B/S) «ft efowhme ware =q; =i,
AR 7 (T S5 (Depreciation) AW T &5 @w+« FACS =(F |

oY IR &y AIRers 9ft oTafe e 23

> IRECAT ARG (Straight Line Depreciation)

TR TR SEFE G0 2lfS =0 T AR S5 Vol <11 =, AN F7¥Iewe S[#8 =17 (Residual
Value) Im fucar e =31 | S50 29 (Depreciation Rate) It €9« SR (AT AT BT
fadifas =77

Straight Line Depreciation A 49 ] (%)

Lo0 ffoe S0

o g S0

I oo ol IR 20

:“ _]:: 'CTITB?I W 0
= » EOI @

S HTBIE Te e

@ o.e: TR BT AT G TrrA (BRRET 5©.8: IR SIHY T G
\ESE

FRECHRT AR, FHR LSS SREFICER &y 2lfs I=7 TN #If1el ==p7 41 =7 | 5@ v0.¢-q @
o STES TAGT (AT ZCACR, AT IFITAF G4 3T (A 63 JCH (ARl g ey
emi*e TRT |
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> GRIfI® k6% (Accelerated Depreciation)

g M AYHICR WPCOL TS R 21 | GT hCA T &), 08T DA I @ AfsIer
ST A =W | SHRIATITRA, A 0,49 (AT Z0AR, @ T /8 =F wo % 2fs I=d
5% R 4 2re i | @it 5w oRnw rmied weew 2N qzAefiee J7ew U9b dfewe Ha,
1 T AT &P FrS-7rod AT & AT 20 AN |

Accelerated Depreciation QU m(%)
1000 SN I ¢o
s 3T ISE 0o
OF IS 30
57 do.v: GHIfTS o7 Al «F B TBReT $9.¢: GAITS S—EF AT @
CLiETE
0.2 fafesaet Awrs qr s E g
.20 @b efx
(5) wifde Rrage
e R@apTrz Sogfre 27, @@ P/L (Fre-s f1R) @ik B/S (e 45) , efsoitas wfdfs
RO oy 9% = | T, (TPTOR Trol FPS 2AfSHIPTEd (Fld PToued T8 P/L

AR B/S IRTHY G ZBO Pl A= |

GAE) TR SEWER (DPHE ) AEHITeR fofere (s Ironea 97) (Teresfem Sfds s-g
TRCae T 0T Aoy A =T |

(BT $9.9-9 A TR IR CFCa WL RO A4 SPFTR SAIRIFTR TAG I AR,

@R ey +ffefe, sre, e R afosmyET g M 2ReR | foy fog iR s ey
IR ¢ A AFCS I | 7 [RITS FTAT AGTST SR AW F4T Z(ACE |
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_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

BT do.b: AT SRR & e [Rreaees Svege

S Brifaree SR fReaner
ARG ST ARBE o WIS W&[ mz: 5o 5 A BIIfE WmIR (aRmE |0
IS Y00 %-a3 N5 | 2" o orfefes AR <l aqeq Tt
FAME THR RO A | AR IR IR Wm“ﬁ;j« SR RCATE Lot 41
(&1 %-93 =5) 7R Al S s 2 Sfefie “ARBE 37 2R F41
R RS ST TR | QIR SRS TN S ZT S;TWW T PSP ST

I I 8 PG TS| Seyae el
e e @;5“‘ S e W o
SR (SSRGS RIS ]
e oy | P G (BTG | arer i v e
o V| B et AR Q1S }fB | s 4

3 SroT8 I
TET: S - DI FRCHAIG RS KA $2.5.8 “Brifis Ig=+1" Seeozw (a4 |
) I (Risk):

AREACATHT N (ool FfdfF ofefes a2 oFe T AT, OF ETefeT AfLH* (F@a2. (T A7-
¥ R [ AT ACF | O (FICAT [P0 06w 20 41 O Gl (G712 A4 [
G A0 R | FARL A R wreeiee eyl ez 26e-3 ) Srf{eer qibfen S ey a9
=0 ST AT AR [T 26 R) ARTEIRE @S afegr HE TR AR R TP3R
ST o7 2eq; GR TS Gifaes Ndee sreselq SiReel Aerd qoiod T |

) TGN O (Necessary Data):
Item
(e ﬂ Q: SERS] ! CERCeT IR© =3 Revenue of water
() “ARER T SrS (%) Miscellancous

|Revenue |
> ToGHFS! FHHCTR G IS T | #AfbIET 57 Foxife ARbEe
SR WG HICAT 200 f6 7= ST @RI I | IOPELatiﬂg efpensesl
Chemicals
AT W’ AT Divisional administration
) . (%) Electricity
= qer7 + ARDEN FT X 00 Maintenance
TS PR wTo-Fe &K (P/L) (At A6 T | Salaries and Wages
Depreciation
(i) B (W ERCLEREID ) (ROA) (%) Operational profit

«fS (G ITITHE LT F© WW%WWW qaf5 | Other income and expenses

Other income

153 < 75 AT 8 (WG FTTre SeiTs, 3 efeditad osmel @ Grant aid

SETYS ARl PERC IR0 2 | Interest income
Interest expenses

e B fKore (ROA) (%) Income before income tax

=G T+ (Sm'}‘ T X Soo Income tax expenses

Net income

TS NPT AT A6 (B/S) 8 #S-5(s ] (P/L) (U 2 I |

29-br
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e
Revenue of water
Miseellanmnus

Revenue

Uparating sxpenses

Asset Liabilities Chemicals
Current assets Current liabilities Divisional administration
Cash Accounts payable Electricitr
Inventories Short term debt liml.l.l‘[E'Jl"lelE‘e
Total current asset Total current liabilities . . .
[N on-current liabilities 5 aLUJeaT <'I.I:ll:| Wages
Bonds payable Llepraciation
Long-term debt Operational profil
Lease obligations Oher income and cxpenses
N on-current assets Total non-current liabilities CHher income
Property, plant and equipment - .
Intangible asset ¢ iraml m,d
Other non-current assets Tnterest income
Total non-current assets Shareholder’s equity Trierest expenses
Common stock Tncome belore imcome Lax

etained earnings.
Total Stockholders’ equity =
[ [Totalasses | It otal liabilities and equity Nelincome |

(iii) g ST e w67 T (%)
G2 TEATST MG TBER FANS @R T %S — —

Tncome Lux CAPINECE

V2 Current assets (Current liabilities
ST IR QIFelT AT AT | Cash Accouns payable
Tnventories Short term debt
Total current asset Total current liabilities
‘i@ M <0 29 ( %) [N on—current linbilities
Bonds payable
o . Long-term debt
= I TN MRS SGHT + FRAT IR T X doo Lo coigat
N on-current assets Total non-current liabilities

TS N I AG (B/S) (/S #I1ST A | T e —
Other non-current assets

T otal non-current assets Shareholder’s equity
Commeon stock

(iv) (@S [T @ AETT TS (%) e

Total Stockholders® equity

W@tﬂ (o GIRT Fca W ﬁ'ﬂﬂ‘ T W W{.QUT @ T otal assets [Total liabilities and equity |

Ltem

W W ﬁﬂT @ ﬁﬁ"’f‘T W | LRevenue of water

Miscellancous

(o Y 8 qlerd SRS (%) [Revenue

COperating expenses

= (ToF 8 G + AT X d00 Chemials

Divisienal administration
ectricite
Oy O-FFNO [RA1] (P/L) (AT AT I | il:;:;;:{:lce

[Salaries and Wages ]

Depreciation

©) ff%e%ae 4TS (Confirmation Points): Operatianal profit

Oiher income and expenses

CHher income

. Z. Ciranl aid
(l) ;"a Eli'i‘ 35|zla| “”il W Tnlcrest incirme
Tnlerest cxpens=cs

> WQHE W @f}T m . W WW W Y i:a Income before income Lax

Tncome Lax expenses

ml Nel income
> W 300%-93 Wb =@ sfaorw wfe oo
TR 0T (@RI |
(i) It ©og o1 (ROA)
> 99 ROA f0H* 3 @ TItiT FI4F9 32T 2062 1 |

> MYEE RO AT ROA > %-7 fth 20 ©f B f2o1td [iabe 27 @k 0.5 %-97 7906 &0 o
wPod “AffEfe RETT 767 =1, T T LeAre |
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(iii) G F[THT AMRES (Accumulated) TIHT T

>
>

G2 ST I CoI0T JTE R 2Fre (7 |
GFE e GG GATR S[Ats W I, A GRS A Iad ARG Tl GR ToAAe o]
IR TS (T |

HGRTS , AR 53 AN &AF© TN AR bro %-9 (T TR, O AT AR5 2R
341 8w |

(iv) (o9 ¥ 8 AET TLATS

>

@ GO TS @ SPRACE CIRT AR I, OIF SAATATS! ©© @ R G2 TIAS ©©
T |

TeTem T PPOIF e T 72e 79, qR @7 A7 570 936 7| Joqr, «3
7S FRT @R AR~ I AESTOI FG B0 JAF I8 TS ITHA O el GR TS
TP G 2A*HCeR TS TR (pelT, ST 217 o630 (FH-Ta G S6E) «F P!
Iy AT AT AR 57 |

S (TPTOR Y T FF RGN SFIed CFq [0 93 TgArs 9 I @S
AT |

8) “WCF 8 fSFIT Y (Action and Countermeasures):
(i) T4 ARBFH IETAMT AT I (< 300%)

Aife BT Teeire: I I Gt erarea TR 7 dfowire a1 FEeET TS
Brifae fadme Reavar Face =03 | 5 I [egwe 363 vl @ifas e v orifes
BT Loz 4T ToS |

A B SR CSIAMIS 41 Aer A6 @0 AN AW 50 F00 203 | G0FHE T
8 s eTq FEPT 20O 21T |

fibrfefer Rffr g vieg 3 Tz wAife wAfsael st et fdaeas e swm 2 3
0|

BT 7 AR A1 N 1 oo S 3N A AfpE @ oo g
PG T IR FAFN0 I T (- Rgpe 2R, IRTRE <476, [ 8 eimifeas a3
Topiv) | TS et RFcE et 2wEre AT geie WgEe 8 wE egfere afoge
FHCE AR T T PN | [ TR & “Rpe” ST (a3 |

TH-TAfST SABE (NRW) ZFT: @RS M1 Beoiwa I3 BAMCR AT A s11fFe «3e
QTP Al YA 87 R TRAIR 8 GHIfee NI T, SR ARG I3 A NRW KI5
A SRR | WF @7 AR AVCES =T AR R SOR g 8 I ARAIRER e
FAC! | @ECT [Rifere amee @3 e “NRW” SR (73 |

(i) T 37 T 51 (ROA) T (< 0.0%)

T Y FA: TS A FTEREAR G QW Q<R /LT TH WO NGO WS 7 (TN
e 1) 2% 3 By Grifae N 54|

Frwe! e 91 Feaa wEe! AT FARAYT @ 4 |

Y9-do



CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

(i) THT GIA HF AN =167 T @ (> bo%)

o IR SRANS RTIBAT O R @ (RNCO A TG fozweiel wea [t AAfkegar

O O] (FPICH RO TJI=E 47 |
(iv) T (@O JT 8 ST AFATS Q@ (> d¢ %)

o ITFS! TFEH FA: FOGT @ 8 WG TB RO I S5 ¢ TIAHF 77 4 |
RaCesed M o FE T IR TS e SFaeae A SSHENPR T @CS 21T |
Ef&be @i (DX) Tl Fiea =0© 17 |

o T T Mo STAGAR TJAON T IO TG @0 T I ST 4 |
AT SFACH ¥ QW AT SEPE 70O AN |

o AR @ HET QANFTE FHHF FAI: Godel eaest I a4 (flexible) F ACH O (@O
T AGES 37 =7 | 9 (FC@ R BT I JAFRS =0 AT | 2-[ AT i efoqsmivor
2T o g Al @b < Brifas e wi5fe | Brifsr wmiE Ifa e s
FFOR A FARES |

9.9 A
fTP192p2 afs =7 owe uaa S KF@ar 1 T @ees ey [AHve T4 |

Ty =1f SRR efebitar ey fog sraRe S [ps Sod 41 == | 03 9T B/S @3k P/L
(At el a1 I T 99 G Sfofie Sre eTAe /7 |

o Y AW 7 4% T (Brl/w:fT:)
A Teomes wrel e @S 75 | G5 A[IE A SRR SAMCT [ SGATS FHRA A |
> AW G GFF T e AR, O el e w1 Ty GiifE Jia erarer 20 A |
> SR, @3 T I (AT ARG neFel SFo RCACR 07T (6T T (TS ANH; ©F Wo[e
[ AR T @IS T € FIRTG (6T &S] e Fa1 ©f 512 1 Thw
N A G T (Bre/ ) = AABIeT 7 (BrT) + G5 P Freracqry =g A (4:)

Tore P/L @ ~if oK @S (A0S ez 41 9 |

o NIfY Remy @a1 w5 7 (Brvr/af:)
(TPTord *eemeel 4R Biifeer Hifod FARLS] FHIACT G5 63 |

> o R @39 T 8 AN AW 3% J1F GTER N4ea Afsp@fs o I8 57 0o
AR 41 (Free"Tel) ©f AGIE T T |

> W Nl er 95 T 2N S G T (008 T =, O CTrrer Wil gig e
P ATTS AT |

> A R 8 TeAWE 953 0T Tl SToeee] ¢ WL ZRIg s FRRIS! BC; sAmr={if
R e efere Syl 8 Sy (TRPTeR A0 el Facet Grifces qRfer fmdRe @3
ARG S A= (A |
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Hf Rerr a7 77 (Br/af:) = AN = &fte e (Brh) 35 (05 e Areraeary Afvg s
(Ff)

Toire P/L @2: *nf o @S (A0F ez 41 07 |

o Trifse wMiE =9 (%)
AN RPN (756 (AT KT WMIER Seeirs o 3t 716 | aff #Aif s 5T i
T O] @ AR WSl TR 9= = | AW GIIRE WM RIF Y00 % @F T 7, 60 9 foen=!
FE @ I IR I A1 GrIfT Irere =y S AT 1A R I 0% | G CR@ (TRPTSCH
Glifer Brifser i a1 GlRwieies q2ea (multi-tiered ) BT 98] SRS= ST AWCHA =6l FACO
20O AN |
> T OIIfT SIMICEE 29 (2 50 %) i« 3 @ Txfed g 0 Aees (fiTor 963 Q1%
FAETROICY fBfoHe G 2B 53 IR0 T |
> S, Y I Smicas '/ (= bo %) ReT SmiE afem A1 [RgHaE TerE e Mre
AR SR Gt A o wificeicy srwser A1 Grifier e seeEe efewes =re A | @
@ Gy I 8 ERF N AAREbA T R 70O /1T |

> Brifae SR 27 (%) = fifF R @ 71 35 Al TeAme 9 T X 100
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i f[Reeeas @1 ifS

q9-5: o N I

© 8 S 7% Gl
AR R0R0 R0 ROW R0 08
qAerT 3,200 3,500 3,000 d,»¢0 d,5%0
ARG 5 G0 3,900 5,990 3 ,8%0 5,@%
AT GG G oo d9o d>9o dbo Soo00
FAGRIAR (FO-STSl 3¢eo Yo 3o Eo 090
NS Yoo o R0 %o 8o
ARSI Y o oo Yq0 850 8%
AT WW 0e¢o 00 0 -ddo Y- Ye)
5 YA Y Sbo vo YN -39
=T AG o7 GIl
AR R0R0 R0 ROW R0R9 08

TS 9 @oo &Go Yoo Yeo Qoo
IR TR ©,000| ,bHo 3,9% | ,u8 | 3,00
el 3,200 3,000 3,990 3,80 5,900

§ﬁf forer SIfs<a oo oo oo oo oo
ST & W ©woo W00 W00 W00 W00

BfS WF boo beo 00 Seo 3,000
AR W 3,200 5,2¢0 5,800 3y ,&ko 3,300
TRINRITS T4 y,&o0 y,980 3,090 qdo &oo

SR S 75 T2 “AfRGIET SIS SATS (Operating performance ratio)”, “Fna T {5
(Return on assets -ROA)”, m@rwmﬂﬁs@wm (Depreciation rate of fixed assets)”, 43R “TIS
Y @ AETT WFATS (Salary expense to revenue ratio)”, G N[ e B IREB ¥y 7 P | G
2055 IF @ FIE TR MRS SRBCIR 2T woo &% FIl 2T 2107 T 20 |

v Jo%0 3033 203 3039 3038

T &9 O (ROA)
YT A AR ST T
TS 77 8 ST AATS

3 TeR S BT I B[ ZCAC |

S90-d9



I 7 3RS A EREIR g AR 6 TR e G252 A ST

T I T
P R0R0 R0 ROW R0RY Q08

ARG SRS ST .0 Sud.¢ 5¢0.8| S99V 3.
M §9F o (ROA) .00 €0 Sy 263 | -€.0889
A T RS S5 T Se.ob SH.L | BRO| W.9|  08.u3
TS 7 8 A(ET TS .8 5.8 8.0 LR 5.9
sye e

ABE PSS

- DT SRS SIS = (AT + ARG ) X Soo

- 9IErd: 00, 0D, 0O, 09 8 308 AT YA 00, 900, 000, d5EO 8 Y0
(7T1® @ Hfe =TT (ATP) |

- |fIE T 00, VI, I, VA 8 038 A TAGEE SE0, 3900, 390, S8Y0 8
sedo (e ¢ e T () |

ovq:-
2020 A ARG FEFIEOT SFATS: (200 + $3¢0) X 00 = 3qb.0
Q0%) AE: ” (W00 + 3900) X do0 = HUL.C
0% HIC: 7 (2000 + 59V0) X do0 = 3¢0.8
209 AT " (S50 + 38Y0) X So0 = HOV.Y
2038 AC: " (5520 + 5&%0) X Y00 = 334.3
A ©oF o (ROA):
ROA = (90 1=l + (G 37W) X Soo
- T35 S 2020, 2039, 03], 09 € 038 A IAGCT 93¢, Sho, YO, -55 & -3
(FTre-7+fs 19 (20) |
- (B M = 5eIRS 39 + FE W | 2030: (€00+9000) = ©C00, J03d: (€¢Co+bH0) =
V880, W (Loo+3990) = VY0, WY: (LEO+V80) = VB0, 018: (A0+3C00)
= 900 ([T A0 (ACF)
ovq:-
3030 FAICT: IR BoF KO (ROA) (93¢ + 9E00) X Y00 = .00
0% ACT: 7 (Stro + ©880) X Yoo = €.Q9
0% HIC: ? (VO +9990) X Y00 = d.bY
209 H[C: 7 (-55 T 9V50) X Y00 = -5
038 AT : 7 (53> + ©R00) X Y00 = -¢.98

29-38



CAIPTST RIS N FZ FIFT AT 8 TR FICeT [SfH9Z52'T F27F W _

B THR RS 5T T

- Y T TS S5 T = (AT TR IS S[GF + FAT A I SMSrs ) X 300
- IS STAHR: FRAT TS MRS SR AT Z0ACR @, 205 A 7@ woo |

mﬂﬁeﬁmm:- 20%0: (900+500), R0IY: (VW00+300+350),
2022: (900+500+550+5R0), Y (V00+500+d30+d0+590) 8
2038: (900+500+550+530+590+580) (7S ¢ TS I (AF SABA I3 NN

- SRR T G AR Tz T A6 ST (R (A AR @ AN 7 97 3 effioqed e
20ACE; “ il e SR @ “ Sty g 9w @3 T SRS AR | SR S5 (R g
"R TR QT T FRA IICAR o ROTE BRI R | G I “GAN” @7 T 2020 AT =200
(I AT SR | FoRMCE SARR RO ST 2020 A S 9767 = (Woo+d00) =
800 | TR 2030 AT “FAN” G 6T IFACE (900+500) | TG, S I JAT FTAT 17
= 00 + 800 = Voo |

TS G FHR TRES ST 2z~

2030 AE: {(Wo0+d00) + Y00} X Y00 = 3¢9 %

203D ATC: {(Wo0+d004d30) + JV00} X Y00 = 5.9 %

2032 ATE: {(Wo0+d00+3%0+50) + JVo0} X Y00 = 8.39%

2039 ACET: {(©900+>00+350+50+590) + Yoo} X Y00 = W5.29%
2038 AT: {(W00+500+>30+30+590+580) + Yoo} X Yoo = V8.YX%

RO [ 8 AET FPATS:
- (RO Y 8 AT WS (%) = (97 8 IGR + AEd) X doo

- (JO 8 TGR: 030, WY, W, 09 8 038 AT TG Eo, Wo, o, O¢o 8 990
(F1® 8 s GRETT FAGRME ([FOT-9re] (AF) |

- FER: 1200, W00, 000, S5¢0 8 S0 (FO-He AT (ATF) |

YT (T I € AET SIS

20%0 ACT: (o + R00) X doo0 = 53.8%
203 AT (Y0 + Wo0) X oo = 3.8%
Q032 AT (W0 + 000) X Y00 =38.0%
209 AG: (0o + d5¢0) X Y00 = ¥aA.56%
2038 ACF: (W30 + d5R0) X Y00 = 35.9%

20-3¢



I 7 3RS A EREIR g AR 6 TR e G252 A ST

-3 952 Ko w1

o=y G T fofgre, TRfeles kel uk »0.3.5 &7 v) fFvewa faar fNdifre e
TR NAS FPAC GRS “Affgfe f[Koeae s |

TArRFE , TR AN AL B pF o RS 2007 R TBRY LS FRCPTE I 20O
AN ©f [T T4 | WSSOI, $9.2.5 U7 8) AMCH 8 ef o Y WPie IF TS afoa

JAYE BT SoAGAT A |
RIS B G5 T [T AT FT ZCACE |
PR ot
ST FEPIR] Rz w=reeT:
e 2ol TR CRe:
(ROA) eifear g 4T
S R offowTa AT IR
@S 7 8 AT e w=reeT:
AT ST IR Q=C:

20-3Y



AT AR #If TGN TIET AT & TN T FICe [S149262°F FRIZF ST _

" Resee Fo e
ﬁtﬁﬂmw
AP, PG T Afo I=7 YRINIRFOT Z #tvr | 4fF afo I=a
OGP OR SR N I | [RTATS 020 FFT (AF LI [T
e Marm JeE @05 @0 (g |
- 200 (AP 203 A A IHHoA T S¢o %97 T e, A AffFeig
AT I T P 0! 9 |
EEYS) - M ARG ST SGATS Z AR, O0F U9 G4 PRE 20O AT SR
AT ZPT 2SN AT TIPSR 2T T IS IR THACTH
7 I “Are |

af S TR =T
- FCEAFOl SRACTR G BIIRT SR T R I3 IS 98] &=l
I I O foCre AT 9y &=e THim) |

ﬁmﬂmw
ANRFOIE, HIHT W Ao I=7 GRRIRFSCT I3 AR | 46 M
IR TSR AT AN o= 3 |

- 2039 I (AT FR@A GHfers HAffre Ty, A AP G
SARDETE CFCa BT 2 R |

- M IR WSl ZT AN IRFR AT AT reTe 2fere

ST 8o RO TS #I1C | SRPISICAT T e 20T W b1e1 w8 I (0o =M1ea |

(ROA) S TR AT

- TSl 3ad ST~ TR BRI SIS TSI FCATATIN
0|

- MR T e SRR A0 SO A7 GIR IO T M SO 598
(STRWIR 4T |

- el Id T TRIOCAE TRFF 8 TR (T A aifegr,
ARG TRFHF) AT | AT NLATASTA T G NG I
BI9 ZPT 1S GG TR [ 20 A |

R T
- TS #ATD =0 MRS ST T AR 0 % I CATACR | 92 T bro % Ao
TR ST T ~AHA &= T ATAE 2 | TS I 2o

A A S fofere qRelT F1 IR @ 2098 AR WK TR TRGEE TR ATAEH
A
2T |
2fSIIF JIZF QI

- ot FANFEFSIE Tg SR f2rTd Ruafbe veam vk sifes s@py
TR QAT bro % R fTE AP 2 2RI TR TS (73 |

29-39



_ (TIPTST MRS A FGNZ TFIZT AT 8 T FIeT [GfHGZ52°T 727 WA

P Restas =

Reareem T

- AERIFSIE, 5T N oS = I Aoz | @6 AP ARG [
WS I S el e |

- 3020 (ATF 033 I & B T So-5¢ % AN Neey o, A1 o
fafoRieTors 2fere o |

WO TG AGTT | - 09 AT &G 395 %4 TH© 27 IR 2038 AT A€ I (N 5.0 %4
S IR, T GRET I TGN BT A SToTe I |

- (O R e 2 O IO G (@ 2 il 1ot fE 206z |

2fSPIF PR QI

- SR wel e, bR FERFGEE (DX) 9a SIEF TIRE @R
TRE G IO AARE6AR N I e ¢ wwel SRR
BT &= 4 |

99-0b



TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

AR >: T ARG 8 FTHETHT (0&M) I ARTE
FACID

FFICE: QTS 8 (TReTel Al AR NS FRAAE 2T (EHH92pg, 202)) 6-3, AGR-©
B-Ob O&M T |

ARG 8 THFATITFT (O&M) T “AfPg!

») AREE @
T 47

e AR witgae e

AIfe 0N B @R % 41
Al REsRCeR T Iefee
ereER sAfe e s
TR (TS LT 0
——— (CPRISTTS 8 (Pife) e S(ife) GaRPIA VT (A
PWSS IR @oPToN A= T G, OGRLRT,
(TAFICTOR, S_E (I R IERIE e
eVl
BIERCHIIEH
LR EKIN]
e AT

Q) THATHY I 8 IS
TSl (A SN difed fofers, DPHE ¢ivtenfi IR ARmEar ¢ TFItase (0&M)

PG TS AW FAS |

SAfBTET FLEIR I
T @ ~ (<5 ) G
tanyfes Taiifen
FRSIRST AT (o7, At - -
(GAIAsT To5i)
PWSS (@T Wﬂ@"?ﬂf@t@@/ W
w1 s fr e e | T
BIRED) B0 2R IR 2R -
4 oI & S
pvc o sifam - g, I, TS




_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

SifRBET AT TR
il I AP (XFBTY) |
B AfemE _
oA AR - g, I, I
AT GRS (3G, AT, HFOIEON,
@ SR P 2 I, (PIAIE
B
BIror (TS Eezin
. ﬁm? aﬂ%'
POTA (YT) RIS i, Ty
AT (TS (G, (%, HFUIROM,
@) Aret Tenifv
ToRR/BTS (EITS o
JrEifs | mieT
(%, HUIROM,
Al ef g ot Ty
3OS 127 efog GZT #1291, J<T @M T
€N IS AT o _
pvc fFoR
pvc B[R afege (THZH, 1 -
Torfn)
[S LSS G IS
SRIRST S (o7, - _
(GGG 2951 A
I A e
B3 HAfwE eTe Tojin Sl ICIE RS
apfes T@ifers T
pwss (e &;@' P, e/ o, B BilG(ea
TS IR 2T A %0 72E — TS, e, A
T) TARSTRCE I 5Ie (ACF GIFICSOF, (T
AT A - Sorifer
FoE ST S - G @R
pvc fFoR sifam S _
51 SaRIREAE - AT, Jr, IS
(R RIEE _




TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

ARG EAT TR
TR 4T — (<5 ) RGN
AR (TS (TGP, @ Sy
ST FolE IO 2ef, e,
BT RIS el AR, OO,
T — ﬁmﬂ‘s‘:r%rw e
ayfos TS RIS -
- s, e, | o EPIROM,
< (TS rorf BRI
BlaicN e o]
o ffer afegem JifeT, 2= 2ol
tamfos Tl afogo @;@WM 3‘”’;
el Afeg T AT, I W Torife
FI6 GRS AT FIG -
PVC %“z‘bﬁ
pvc fFor afegee (LR, 1ot -
i)
©) Y531 R FRRAR RAIRTS!
AT TG 8 Y5AT THNR TR TP 791
8) =& g
Rl PN TP nifigele wfe
AT GrifEe R (S) (0&M S “IfzFear TH)
AT [N - TS
o719 928 el -
ofSane eFoad -

AT -9




_ CTIPTST MRS AN TG TIZF AT S THACTF P [SfAHGZ62°T 72aF W

) ICHD el ¢ i Rt
@ EEEE wiftgae e FTAEPET
AREF-sAfvRgel (I5 | e, FAeHG (o
sAfre R RISEEI)) oy
iferore A
i (S e F57),
mw/ T TS 0&M FIRG,
WReRS o, Tepifn SO
SR 0&M IR
o Gy Prae a=el, oy
A-LAT
©) AT
TR e wifrgare wfe TR
ToiwETST
WSP
ot ToRTSIT
ToisrRCSA
- DPHE F2el ($27
AT R T | et o . oS’
wﬁ@qw@gm T | oy, ST Sed Afs ¢ I%@ TR
’ Bl
Q) I
TR IRRELT wiftrgens e TSI
e e ofs
TIPS O /CIGT L (AR € 7)),
o F{fre O&M ST, RIS —
@9@5 kS| (:\‘;; [V [RY] mﬁ@ww @9@5]& (\9@} W W
SR 0&M FEGE
T O AL | B a2, 047 T T
-2 Tofi

AR 3-8




el ig=fae =it FaarR gz A o e e e s e s ||

SERRIeIE R o Afregee Wy Bfee e fefers @re srifregam Sarzed,
JRECACHT GG G @NSAF (WSF) (LGD, 2053), A2 b (A0S Tro |

9, Improvement Action Plan

Action Description qumlru:y Responsible Party  Records

1 Review critical source Review eritical source arsas 2 minimum safe distances for latrines, animal pens. DPHEH
“arsas in recharge zone and waste dumps foreach well source; This is curmently set at 10 m but may  and Pourashava
need to be revised in some areas due to locol conditions. ﬁlmﬂnhﬂm

2 Marking contaminated Dmmwmmdmﬁfnﬂlwmimﬁhmhﬁymw“m Pourashmmm
tubeswells through an hhvewdwﬂmhﬂllhwumhmdhdﬂnmgmmﬂmy Engineer
mmmpngmn pupum

3 and im l'lII'II. necd 10 be mall deaned  Pourashava
3 Develop asser “dj -;Tmt m systems ntained, Executive

maintenance and intervals to reduce the risk of asset fallure. This Enginaar
mmm;nu-g Mlmammmdnﬁn.w
program. “ Pumps
© Wellhesds
= m'i
- ‘m*g
© Pipes and valves
* Tapstands
© Monitaring equipment
4 Chlorinate water from al Onier time, chlorimators should be introduced to all production wells Pourashava Executive
production wells Englnzer
1. Maimise duration The more extensively and conslstently posithve hydrulic prossure can be Pourashavs Executive
e mummn mmmmm:ﬁmhlwm&ﬂh:mwmmﬁl Engineer
system through an kinds. Means for achieving this include these that fallow, e
improvement program . lmmlnwwhun

. |mmmmmwmmmm
. .r.'m-ung distinct zones of similar pressure using nofereturn vatves and

shut valves
6 Improve sanitary Provide increased protection of distribution system by Pourashava Executive
protection and water *  mproving Jainting and sealing practices when making connactions,  Engineer
mm raplacements and extensions
foprovest st = Filling sluice valve baxes with sand/gravel and/or improve drainage
ok SO from sluice valve baxes to improve
© Daveloplegal obll LIRS 10 repalr any & o service lin
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8 8: Sfte-reromyT «R ARG

8.5 \GRCNH I
8.5 M &I (DC) Uk ARSI &@11% (AC)

(5) AC @R DC

7R 2110ed M2 43079 &7 S=: DC (TIIER IICEAD) G AC (SBRCALR FICED) | DC &R IR
«fs fafve e «ae ffve St gaifes =, @G fBa 8-3-9 It TR | 9 g 1 @@=
AT DC 2H1R IR 1 = R FTefer a4iTe @3-15er 1 fom-1er AC 2= ey “ifapifere =31 |

The current flowing from the dry cell is
- constant in magnitude and direction of flow.
e
=]
©]
k)
(0]
°
2
5
2
—> Time
@ f 8-3: ©IRES IS (DC)

5@ 8-3-9 MR TR @, AC M2 FIA (O UB-(F& (single-phase) @R FoF-TF& (three-
phase) | 9F-TFG AC TINITTHOIT I FIOR T8N @NA ST 6 -G (A0 ACH IIZS
¥, O fo-trer AC T ORI T@ANS @ g IR G I97© =7 | Al TR A
S IFAS, @ 211, fox-trer gy =@ “Afpifere &3 |

(a) DC
+
Load
Fixed Value
A/
(b) AC single phase v c\
Max. Value +
i l——
U Efective Value Load
<« > -
1 cycle
(c) AC three phases
Load

S cycle
5@t o 8-2: DC, YF-TTFE AC G fo7-T%F& AC UF «i=T© ok
A 8-



colsret =R At R a3z v e g wie ez s e e |-

(R) APFSF ©Ia @Y (Resistance)

QI = O G35 <3 AT Lo eI belbetcs 14T (M |+ (OF) T A =3, oo [igre
2RIES 2eq T 27 | AW, “ARRIZCFT TA-CIFAE CFase (5] ©F) T8 @ 27, e vo3
R(E 2]IRS 20O AF |

[1d2 Almm?] : Wire area

A = <o [mm?] d[mm?] : Wire diameter

ARRIES (OF)-9F CH(F, T GA-TIRIET (FGTeT S IA-W @2 7S > WoR, @12 oas @ @

TAMICTR R8G9 (resistivity, p) 31 & | 98 WHG 771t Somicas 87 fros w3 difae =
GF 9P = (-FH-RR/RER (Q-mm2/m) |

SPNE-3: T4 (Resistance) ARARET {8 @4 (resistivity) @2 TACHT AL TR
TAfeD | qR Gt AR O (FaeeR A (RFNeS  (inversely

proportional) |

e,

w@q (R) = {8 @1 (p) * A9 (L) + TA-TI*AET CFase (S)
R=pxL/S=resistivity (Q * cm) x length (cm) / cross-sectional area (cm2)

b7 fora avie +IRA=Fa @19 (resistance) () 76 T |

O

R Cylndrical Conductor
- " Dia. =3 cm
L =15cm L
Resistivity = 3 Q * cm

where: p=5Q - cm o

L=15 cm W

o

Diameter of the cylindrical conductor=3 cm i

Use n=3.14 5

<
R= Q




I 7 3RS A EREIR g AR 6 TR e G252 A ST

(\9) SIS 3G (Ohm’s low)

3G DC ARG &R (1, 9FF: SR, (BTG (V, 9FF: (SB) 4R @4 (R, 955 9% )-GF
ey fMRferfs T As:
V[V]=1[A] x R[Q]

Gfbre =0T @ I = | R @ IR 6, @@ B (series) 3R AR (parallel) R
2T XY (composite) @Y, &R, (SCbe ejiv el a1 T | Wb w=o@ @ F7ifcs vy

ST (ST 2 |
qPE-R: eEa for@ (i M @i (Resistance ) @3 W foefy e |
R= Q
=2A
—>
c
<
T E=24V R (Q) i
[h'e
®
Z
g
SRE-9: 0 for@ (e TfRCE @19 2 (Resistance 2) @3 W4 e F24 |
R2= Q
R1=2(Q)
(@
S
R2 (Q) i
N
o
o]
Z
<
1=2A

AR 8-©



TIPS MRS A FIGIZ TG AT 8 TFACT FIeT [SfHGZ52'T SRIFE IRIT _

SAE-8:  fIEa fora (AT MFTE @R S, 2R 8 AR «F W 4T T |

I11= A
12= A
I= A
i R YAY 11(Aﬂ H(A1
’ R2-10Q
2538
2 imn mnnu
<= N _
P —
I(A)

SeAe-: e Bra (R MG ez Y, (ST 3 @ (SITHE & G AW {7 T |

I1= A

Vi= \Y,

V2= Y

P1T —2 0O Do A

LE>E
- SR
F = 24V g _ <o
<=z >>

4—

T (AN

A2 8-8
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8.5.% CIfes AfRCH oot

(5) TIZES FIET (DC) '8 FBIACHLR FIID (AC) «F =& (Power) o

RIS, (Aifes @R S LR P T FCH AN IS GIRACAT, (g5hods @GR Bieiear e |
QRvifes 21T FICER 2/ ST (Watt) G I 41 =7, A (qiTod *feq @ |

TARZITTR, G5 00V @I SkW (&1 3.9 TNGTR, 3 Hp = 0.9¢ kW) (TeS (W57 10O @RI
@ (VGCHR FCHC (STDG 00V G (NHCHF F (ACF G WG *I 8 gofea #Afie =63 Skw |

g 2R elfs gav T 9y Fiees A (ayfies =ife 1 =7« it ffife @ == g
/A=
F) TIRES D (DC) ARG *fe
P=EI=IR
e,
*& (Power) = (SID& X &R
ayfes #ife: p [w (@a5)]
CSICTE: E [V (TOFD)]
ayfos edrz: | [A (SHfE)]

057 ) G q) TRE AT T&F WIS:
TPRH-Y: TR PICFD Ao =i e Fz:

where: E= 24 A\

Answer:
P=48W

Answer:
P=16 W

) SRR FIED (AC) FRFGF =& (Power)

SBICADR IIECOT M6 RO (AMHEBT 20T RECRIART, A TIREE FIECH (712 | Sreiid I+ IR, AC
FCE AETS @4 (resistance ) , FCEET G FAGR @7 Fice! (55 [Ead ge) A0 | [ FEer
DR HIAGCR T4y ea T=ee eifRs =3 |

92 FAC (SICHE U 2R ML G5 (T AEFT (phase difference) A = | @] e 0 (oD
I AP FA T | O (PP 2NSAT TR (1 (angle of power factor) I T «Je Cosh (F 2SR
FIFH 911 2 |

A 8-¢
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F) GFF (TG AC G (Ao *Ife
P=V x I x cosO
(@CBT (OICHe: V [(SF]
TR (FICB): | [Srifmrar]
& AT O
AR FFIFA: CosO (TNDLIF (@ KRS 0.9 - 0.b)
=g e b @9 Ted fre:
TPNA-b: G (TG SBRCAGR FCACHF ¥ efay <eey:

where:  Rated Voltage V = 220 A%
Fixed Current A = 10 A
Power Factor cos6= 0.8

1760 W
1.76 kW

Answer:

P

P= W
= kW

Answer the exercise 9) below:

+) fo7-te AC W7 Agfes =&

P=V3 x V x I x cosf

G NPT A B @, (SNDG ARG AT (AgTeT @R (current I FRC IReA (Agsios
e Jfa A ae «f @1 Fre 71y 507 |

fEa Toper & @9 Teq fe:
TPAE-5: (O (S SEHRCADR FICACHA (e el Feeat:

where: v 3 = 1.732 >z
Rated Voltage V= 220 \Y% L@
Fixed Current A= 10 A $32
Power Factor cosd = 0.8 20
<a
P= W
= kW

AT 8-y
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(R) (oI Gt (voltage drop) AT

(BRI (FAeF TFANSCS 3795 (SITHred «Ffo WS a=eledey S 4eF (@9 £50%) , A
T 7 AT (LS =2 | o T3 31 @R (SITTe 201 FREFTS! IO IR R I 21T T
T | 7S TR T (AT O NN A (AR, O ST @CHR IR0 (OIC08 I I (voltage
drop) | SI2 ©ICaR &7, 7Y (thickness) U3 (RS S (OICHE T eI FH Dl G ©F IR
O T of ERel T LTS, TS (SIT6S AZO FNE Ty ACF | E® 9517 AC, 0- 1T
©O-OF IR O-TFE 8-OF TIL T (SICBE JCo 3 (A Z=:

NG o &7 (V) Ot CFaF (mm?)

GP-TFE -9l e=(35.6xLxI)/ (1000 xA) A=(35.6xLxI)/(1000 x e)
O-(FE O-OF e=(30.8xLxI)/ (1000 xA) A=(30.8xLxI)/(1000 x e)
O-(FG 8-OF e=(17.8xLxI)/ (1000 xA) A=(17.8xLxI)/(1000 x e)

(9% (e 8 fTERITER Wey)
=3 S0, 3 @R 33 TRE TAEIE Teq ra:

TEATT-30: I (FE O AR OCS (SICBE G AT T2 | =
S

where: = 220 A% >
= 4 A °
= 300 m )

= 5.5 mm?2 N a
¢S

Voltage Drop = VvV ( %) 2 £

<3
TAETH-33: O (e © SR & ers O FToN (Fawre 5 T2 | N
£
where: E= 415 A% N
I= 20 A @
L= 500 m S
Maximum Allowable Voltage Drop e= 5 % C oo
Minimum Section Area of Cable A= 14.8 mm2 0;’ %
Select the available section area of Cable @5
from 8mm2, 14mm2, 22mm2, 38mm?2. mm?2 <o
SPAEF-R: O (FE 8 OIER AGSTS SIIT FTOH CFQReT fofefe <P | o~
where: E=220 V E
=15 A 3

L=500 m o
Maximum Allowable Voltage Drop e= 5% §

Minimum Section Area of Cable A=12.1 mm2 £ o

R

Select the available section area of Cable é’ 05)

from 8mm2, 14mm2, 22mm2, 38mm2.
mm?2

AT 8-q
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(©) O-TFE (OITTer GR ozt

A TR TG AT @67 AR T IFATS ARG HGFTS 0-TFe wbo V [y 929 F41
T | I, foziEel T, ST, Sifeot q@eiifs G (=I5 ol I@efT 0-15e e (A0 (9 9F-
T 230 V T[T 2GS & | 0-1Fer 8-O1F IR GG R (@ (P! (FCER LT (SIS 220 V
qF, ©12 Uit GFB-(Fe 220 V RO 979 F41 =7 | (% ¢F@ @t 4 200 vV GF3-(T6 2038
(IR T |

=T 50 IR 8 THF TG Ted :

TP-30: Fo (TS © S Aw( ST W (SICBE T F© IS ?
L1-L2 \% SR M)
L1-L3 \% A
L2-L3 A\ Le M
H Moto S>>
[eNoNe)
I 3338
L3 vl .
o
=999
Q—/ C — (\II
< 1 1
TPAT-38: Obo Vv O (FE 8 I Fa(OrS =T (SBE W F© T ?
L1 M
L1-L2 Y —
L1-L3 AV Le ,_M{ @
> M 2222322
N-LT M ER SRR RNENEN
N-L2 A%
N-L3 \% W x
N 2333599
« — e <3Io3z=zz
8.3 G

8.5 ATTIG,BIVT

fACT-93 15 5 18- @ (T TCACR | TAF (3) @R ()~ KRR AT 1 =7, O G
BTN IICAG 20T T, HTI ETEIR* (moving iron) A FOICRS WGE 70T T @R (9) € (8) *I5
AT =0T T |

T (D-(2) (o Rye SRR ACE 1, ©IF FCEA(G B 0186 S A @R (3) '€ (5) =I5 ARG =
T |

AR 8-1r
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8RR (TF-TRIRR ARG

Coil
|~
A contact B contact

]l 1A

11 g

Qo © oo

o W

=3 O QLD

B
contact ?W — —

A contact

o 4 8-90: @ A G2 B F5IT

-2l TFG o of 8-8 @ (WA 2 | I € T AT forad mAmefe «Fs Aeamgs wos
I | 9T TrRde fRETT GG & (AR ZCACR, O6F AR G2 TR AR{CS A1 (567 929
Y | CTH-taifeR MEG e [REIET #17 7a= e Giet 1 TRiEeIts b 263 (0 96 A10e |

“eVV push Relay
button OFF Push Coil
|3 3 @buttonON %
l_ Relay I
7, A contact |
‘ —
- e —p
Relay Lump
' _Q'A ::t)r\'c&lﬁ'i‘ﬁ_i i ®12_ T r
- mm) ) ) =) m=d =) =) =

oa o 8-8: crr-txfR AFT

8.9 M ARGIEIR P A oz
AT A I & PICPICT P IR JRET IR 5@ #18-¢ @ (T TR | iG> GG TIeEs
SBI6 Aafe e G AT R (e =i |

GfS @ 21 &7 e =l @A @6 FIEoT =R 791 = | (FHF oo ¥ TENgT ade
AT (Hg) A | T2 @t [e5a e 4t (Wi AfS (712), ©4F AW 8 SENFT TS AAEH L
RIS T | R *I6 NG = 7 |

T GO AT SR TAF €0 (0 AF), O ARV € NI I TR ™ FF @ *F
T = |

Al B 5 =T 27 T = AR 2NN B B CAIC #A DI = |
T, o 718-¢ TR «Ff5 FBRF-TTHT 616 &S 7S 27 |

T | GTCo PG [To12a g #18-v @ Al TR |

AT 8-5
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EM: Electorabagnastic

X—-a

|:1:|x E’jMC

o7 o 8-¢: 2N “AfserEmR T s AT . I TR @7 Wi

| E. i
= .I:ump
CFIGRRIN 512 (FTHTe) (G 51Z7 (IR 9325)
oG of 8-¢: FCT FCGET ToIRA

“ff2 8-S0
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AR ¢: NRWIITTK Sfelte Fiday

€.> SIY Al FI=T
LAY MR a0l Ba 2ie-> @ (R 2(ACE |

(1) Direct connection (2) Bypass

'.!? 4 , Bypass piping
| Distribution
(3) Reverse meter per halfmonth (4) Fixing

l .j.®+®+® ‘] Fixingusing a pin
halfmom;--(—-&

Fixinggear or
half month —» '3- Reverse again RN

5@ *f ¢-5: WY TR @STR

T T L N B 2 T | I fBR F 50, T SIY TR AR FA I | AR
AT IR WAL I L6 (T 0O 2 |

G GG TRTCFRE FTer G IR AT NS WS 201 | ASTAEFRS 97 RN T
IHOT FACS GO BIFICS B (& WAL IR 4JT AT (PR *I1% (el 7(d |

AR ¢-d
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¢ fomm & S [+ oes @]

FHC ITES A 2@ AL (&felt Afre) uafb T I@ifs =R 61 ofe sfifeq sifmer @3z

FbTaR [ ool <41 | I St Al WO A, oz foa sle-o Sgard 5y SoR 3wt e aEw
AT GF@ P61 T A |

Measurement of In & Out
Water volume

Reading of the counter for each water meter

foa o ¢-o: TfET @ AR®y

¢.o o @b { [#hfeg Rt it @]

AR M1 =T A AT #1%! 2R 1 ©f AHIE T4 Y372 wgey | T8 AR IR
HETST AP ALY 7T FACS J(F | AW G GRR AT (Al T (T Tl @ A1 SdF )
o3 i @ @b ACS 2117 | 21 9= @R eite aies Sfofie [Reem e Face AR | 9 ¢F g
TR ARG FIOR == T4 To® | T8I Mo FI2R 3 FoE & (ean 2w a1 fod «ie-8 @
AT CACZ | R T “AGCPI CIBT AT AL RIS AT AR T AR =0T OICHAF ToHrS|
il

AT ¢-
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WAL CCMPLETIN ATATIS jaoet wHES

LONRUST M READ NG
LA LD WORTH AN T

TE
457'5;?

o T ¢ T T v oA

¢.8 WW% (Apparent Loss Diagnoses)
¢8> &FS %[ (Real Loss)

€855 vy Fiee
TIISY fortarer et (77 AT o 2ere e mafoef arem v am |
o IIFGF qC

5 #le-¢ @ OTT ~mafere a5 wwer | [ —— ] {: =
R OIS [ TZWCT A GG G | e
sfiferar FrCceE */ wre A | «ff Ew T s
8 IF (8 Mol AU =, I G

AL O *we (A I | 9] TmSrS
Mo Sy e sar T AT |

o IERGE ACE THEIT

fout #le-Y @ AT A=fore ot =% Jfa
T | T T2 EFF IO Fieeer *He
N | @SF T Tl Qe =3,
RO GF AL I #WS I T | 92

Aafore AoF SRg e w1 T | [
. IR BIRe e R o =1 ¢-v: JeTRGT
ew fEIT

5@ Ae-q @ ORI SRR, SrToelr
I PR o 1 = A0S ATRATRCAN
A 2R #w! e = =qe 341 7 | Aot oPE 7F AT (e = & A
A fofers S Eom fotas sy (DY A DR) T 37 R ©f 37 ZTMET f&oee (LNC)-te
T IR |
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;a_ P

Valve
chamber l-

D D2

Velocity of + Time delay of leak sound = Precise location
leak sound arriving at each sensors of leak in pipe

7 o ¢-q: FIREF 512 e fCoga

o TIRY IR B3 e fBroRa

g Tafers Fater YRRIRS *Itwa (@R fofere e it war =511 e fbie oo wifaa
AR T SR (5T Ae-b) GG P G AT 2T @R AR e (@ifsrs =97 W2 sweeg
G (> (RATF ¢ CTD) AR 1 =, Ace fore wiee 6 a1 o fdme w0 771 1 @2 Aafs =maces
TR 2SIfe T 1 G2 Gre [RUeT W e 21 1 | O, Fid A Sy Neiwe w4 1w o |

Time integral type leak detector

@ 7 @-b: B3N B 51 T oo sa

o (@R TP A=fS Fre FBCEIT

G e (Rfemam, MEEE, TRW@E TEIW) FTEE TIWT, G SRS I9iME LT A
freRel BT ST FACAT 2, IR G2 Pt (o@ sie-5 @ =1=1 ST fRed RIer) Wb TR (2w

G FCF 0T TG e 1 27 |
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Detection of
tracer gas

A

pr———

Injectionof
tracer gas

oa o @-b: G AT “wfs Fie ega

> e *90e FAF A7 AE GRS IO A | G2 WIRAER FIR-b ARATET (AL | (G
b.R.3(5) 8 GRIMSFS AR BF) |

€.8.5.% IRIFA GIRCS e @ ©ATE et “Aif

e TuRde ¢ (NS “whod R W2 IR “SKR-5: 5ikF 8 Reea®” @ya (T
5.2.3(R) |
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Project for Improvement of Comprehensive Management Capacity of DPHE on Water Supply (Phase-2)
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