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COMPARISON OF SLUDGE TREATMENT SYSTEM  "e¥ie. b

Flow
- Flow of Sludge
{Sedimentation basin) : “(Filter)
2% 2,429 miday. | 10,292 m¥day
|
[ -Sludge basin_ jeg------- - =--'----[Waste water basxn]-———-—}(Gnt Chamber) - j
o 10,282 m’fda:, ' :
2% 2,429 mYday
\ A SR | _ 2,308 nv/day : o
[ Thickener |- — — P (River)
; ' 1,458 mv/day - ' ‘
5% 972 :m’lday '
i.
Pressure filter / i +
Sun-drying bed | - 850 mVday
40% 121 witday L pSupematantlF:ltered Dram | %%
' - —pp Shudge o

—bCake

| Cake yard |




Capacity_of Sludge Treatment Facilities

Studge volume
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Sludge xis

“Volume & Capacity

Sludge("ﬂdfﬁl_

ltem “Turgidity [ Alom Dosage| Dy Solid o 1 L

CjoNTUy - | (me/ly (ton/day) 1% @ 2% 3% 5%  10%  d0%
Max(95%) 300 46 76019644 8,972 5981 3,589 Li94  449
Average . 80 25 49) . 4.858 2429 1619 972 43 - 121

- Sludge basin

" Number
: W
"L
I
Volume

: Total volume .

STNTU = (85)1 3mg/
*5.25m/sec = 453,600/ day

© *Alum: Liquid Alum A1203 8%

+Dosage rate = 3.6059 * T0.4455

"2 unit
S 10m

25 m

: o S5m
S 0250 m

- 2,500 m?

* Detention time{

o ot ‘
Max(5%) - - 0.71
Average(2%) ‘1.0
Thickener o
- - Nomber 4 unit
. W 18 m
L 1§ m
. H Sm
3') Volume 1,620 m’
Surface area 1324 m?
* Total volume 6,480 m’
~ ¢ Total area 1,296 m?
' Load Velocity = Detention time
: (kg/m¥day) (crvmin) thr)
Max{5%) 138 . 0.1% 43
S Average(2%) 37 0.13 . 64
- Sun-drying bed ' :
- Numbet " 60 unit
W 20 m
L 50 m
- H 1.5m
Volume 1,500 m?
- Surface area . 1,000 m?
- Total volume 90,000 m’
' Total area - - 60,000 m? :
T ""Toad  Detention time
_ r : (kg/m*/year) {day)
. % Average{5%) 296 : 93
- Press Filter S
Number ~ 8 unit
CArea 500 m?
‘Tolal arca : 4,000 m*
Cycle ¢ 2 ¢fday

L\'\'erage{S%)

. Load '
{ke/m¥c) R
6.1}




- Comparison of Construction Cost

- Sun-drying bed

Bed Unit cost 132 *1,000Rp/m?
Area - 60,000 m?
Cost 7,920,000 *1,000Rp
"~ Land “Unit cost 800 *1,000Rp/m?
: “Area Bed*1.2 T 72,000 m?
Cost 57,600,000 *1,000Rp
Total 65,520,000 *1,000Rp
" Press filter o C
*- Building : 8,180,000 *1,000Rp
" Filter 35,800,000 *1,000Rp
. Electrical equipment _ £9,770,000 *1,000Rp
L . ‘Sub total © 53,750,000 *1,000Rp
Land - - Unitcost 300 *1,000Rp/m?
Area - -T0*50 13,500 mr
Cost 2,800,000 *1 000Rp

" Total

*) Land cost by which each plan cost is same

56,550,000 *1,000Rp

669 *1,000Rp/ny?

Anneyids &

Comparison




Anneyds s ds
Sun drying bed

" Unit Cost of Sun-drying bed

200
cas00 o
e Sand
Block
~ o o ;Gra'\-eI
300 |
2000
Bed Gravel’ .  20em 35,000 Rp/m? - © 7,000 Rp/m?
. ‘Concrete sand ' 10 ¢m 40,000 Rp/m? 4,000 Rp/m?
Block .~ . . 10,000 Rpim? - - 10,000 Rp/ma?
. - . | 21,000 Rp/m?
Wall © Concrete . o 1.1 m¥m . 150,000 Rp/m® 165,000 Rp/m
(20m*50m) Reinforcement 110 kg/m 1,800 Rpke . - 198,000 Rp/m
R Form S 9.6 m¥m . 12,000 Rp/in? 115,200 Rp/m
) : o o : 478,200 Rp/m
: | . | 66,948 Rp/m’
Bed-total _ S 87,948 Rp/m¥?
Others - Bed-total * 50% ' : : 43,974 Rp/m?
Total ~ B . - 131,922 Rp/m?

[_132,000]Rp/m?



 Cost Of-Pr.es's' ﬁ!tér .

"V 1G00Rp

Building 8,180,000
Architecture 5,500,000
Mechanical equipm 200,000
.Elzcirical equipmen 390,000
Géneral expenses - 1,690,000
Filter 35,800,000
: Equipment 26,810,000
Piping & Laying 5,440,600
. General expenses o 3,550,000
Electrical equipment- - 9,770,000
Equipment 8,070,000
Laying 810,000 ..
_ General expenses . 890,000
Fotal 53,750,000

“Annex-42 - 8
Sludge.xls

- Press filter
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THE STUDY _ON THE REVISE OF THE JAKARTA WATER SUPPLY
DEVELOPMENT PROJECT

- STUDY AND PRE LIMINARY DESIGN OF RAW WATER
TRANSMISSION
s - FROM BEKASI TO
~ NEW EAST TREATMENT PLANT

L Introduc’tidn

‘Purpose of this pépcr is 1o describe the results of the studies and preliminary design on
raw water transmission pipeline from Silt Trap at Bekasi, just downstream of the Bekas1
\'\’clr to the location of lhc \!cw East Treatment P]am at Clpa}ung :

Supplemental data and mformahon relatmg raw water resources development and future
~water supply facilities, it is recommended to refer Chapter 2 “Raw Water Resources” |
© Chapter 3 “Revised Alternative Studies on water Supply Facilities® and Chapter S
“Altcrnative Study of Watér Suppl)" Facilities for the Feasibility Study”.

Rau. water for Part One Project, c\panswn of the emstmg Buaran Treatment Plant, will
be supphed from WTC directly through upgraded canal.

For the Part Two Project, construction of New East Treatment Plant at Cipayung,
hereinafter refereed to as Cipayung Treatment Plant; will receive raw water also from
WTC. To convey raw water from WTC to Cipayung in amount of 5 m3/sec, it is
necessary to install raw water transamssuon pipeline. '

Iir thls paper, the raw water transmission pipeline for Part T\xo Project is studied and the
results of the study is c:\plamed hereunder. :

Water supply facilities requircd for the Part Two Project are shown on Figure 1.1,

VH-1
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- FUTURE WATER SUPPLY SYSTEM IN 2008
PART TWO PROJECT
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2, Location of Raw Water Intake Pump Station
- To convey raw water from WTC of which ground level is 18 m in average around
- Bekasi to the Cipayung Treatment Plant of which ground level is about 65 m, raw water

- pump station will be necessary along the WTC.

~ Land space 'required for !he raw water pump station will be about 4,500 m2. Fbr the

* selection of the focation of lhe raw  water pump station, following pomts were

considered.

. Mmlmlze length of raw water transmission

s Good access to the high way, because it will be very dlfﬁcull w0 mslall huge raw
- waler transmission along the heavy traffic local road. - The pipe will be installed
. anng the high way as much as possible.

Takmg account of points listed above, possible locailon will be around Bekas; Welr or
between Buaran Treatment Plant and Bekasi Weir. * Two alternative location was

selected through site mveshgation ii‘ the area, namely at Jakasampnin‘a or at Silt Trap.

- All other p0351ble location for the raw water pump statxon around lhe Bekasi Welr has

been investigated and it was found that these area have been developed such as

~_coristruction of housing estatcs or huge shoppmg center armcxed by luxury hotel.

Advantages and drsadvamages of two altemalwe locanons menhoned above are’ as
follcm.s .

At Jakasqmprum
Advantages
¢ Location 1s very near from wWTC
» Laid space is available
*  Good access 1o highway

Disadvantages
e Additional raw water transmission from the upstream of WTC will be
required

+ Land acquisition cost will be e\penswc

At Silt Tlap

WTC and Bekasi River. ~ According to the plan of upgrading WTC in terms of
watcr quality and quantity, WTC will be isolated from Bekasi River in near
future. In this case, role of the Silt Trap will not be expected any more.
Therefore, construction of raw water pump station will be possible at the Silt
Trap by backfilling the Trap.

VIE-3

Silt trap at the- BeLas; Weir was conslruckd o remove . suspended 5011d
© contained in taw water mainly entered from Bekasi River afler confluence of ‘

K-
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“Advantages
¢ Direct intake from WTC will be posublc
» * Good access to the highway
»  No land acquisition cost will be ra,qum,d
D:sad\ antages
* Construction works will be rather comphcated .
~ High trubldlly water will be produced dunn0 constmcuon \\orkb -

For Jakasampruna case, total length of raw water transmission will be almost same as
the another alternative “At Silt Trap”. ‘The case of the .“At Silt Trap” has’ ‘great
advantages that the Jand acquisition  will not be necessary, - in’ other \\ords land
acquisition cost will not be requlred - :

From the deep consnderanon of facts found and conditions observcd along the W F C it
is fi nally recommended to construct ai the Slll Trap -

Locauon of the S‘lll Trap and plan of Silt Trap mcludmg lhe Bel\asx Weir are shovm on .

: FlgmeZl

Vil-4
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Figure 2.1 LOCATION OF RAW W}\’l‘ ER PUMP STATION
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3. ‘Preliminary Design of Raw Water Transmission Pipeline

3.1 Propescd Pipe Alignnient

- _Proposed route of the raw water (ransmission pipeline from the Silt Trap to Cipayung
Treatmént Plant is studied. - There are some possible routes, such as along the JI. Jaka -

Setia or local road thr0uc'h cast side ofKecamatan Jatiasih.

: Site investigation along the proposed routes had been conductcd and it was found that
“the local roads mentioned above’ are too narrow to mslal[ large diameter raw water

transm ISSIOD

- Considering these conditions of the local roads, it is recommended to install raw water

transmission pipeling along the highway. From the Silt Trap to Cikunir, pipe may be
installed along Jakarta-Cikampek Highway.: From Cikunir to Pondok Gede, pipe may
be installed along planned Outer Ring Highway. - From Pondok Gede to Ci lpa)ung

'Trealmem Plant plpc will be msla!lcd along JE anam Ra_\,a

Proposed EOU(L and longltudmal section of raw water transmission pipeling are as shoum _

on Fxgurcs 3.1and 3.2, respeunely

3.2 .Dimehsion of Ra'\f Water Transmission Pipelilie |

Dimensions of raw water transmission p:pelme are calculaled based on the conditions as
follo“s :

Actual Head ; . 335m

(Difference of Low Water Level at Silt Trap and High Water Leve! at
Cipayung) _
Amount of raw water (o be transmitted : 5.25 m3/sec

- (Including 5% of treatment loss)

C-value : _ 120

Econonncal diaméter \\htch will be minimum diameter for minimun energy cost was
calculated as Dia. 1,800 mm. In this casé, water head loss will be 32.2 mi and total

+head loss therefore will be 85.7 m (53,5 m + 32.2 m).

To avoid extremely high pressure, it is recommended to boost the raw water pressure on
lhc way to Cipayung at Pondok Gede: * .ocauon of the Booster Pump Station is sho‘.m _

- ron Figures 3.1 and 3.2,

‘Summary of the resuits of the calculation are shown on Table 3.1.

VIi-6



Annex-43- 8

“Table 3.1 SUMMARY OF RESULTS OF CALCULATION -
RAW WATER TRANSMISSION

ol - Jsilt Trap to Booster P. S, [Booster P 8. to Cipayung
Length (km) - 10.5 95
Flow Rate {(m3/sec) 5.25 5.25
Diameter (mm) 1,800 1,800
Cvalue : 120 120 T
Water Head Loss in pipe () ' 19.6 YN
Flow Velocity (m/sec) : 2.06 2.06

. W. Level (m)

185 67.0
L. W.Level(m) - _ 350 -
Pump Head Required (m) . 45.0 : : 53.0 e
Ground Elevation (m) 0 o650

18.0 ' : 38.

BOOSTER P. S, :Boosier Pump Stalion
H. W : High Water :
LW, Low Water

vil -7

. |
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Figurc3.1 PROPOSED ALIGNMENT OF RAW WATER
PELINE -
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33 Pump Facilitics chuired

Pump facilities required for raw water intake pump station at- the S:El Trap and at

" - Booster Pump Station are studied hcremunder

. 5(]) Raw Water lmalu, Pump S!allon
b lntake Well : o ‘ l 600 m3 (40{) m? x4.0m depth)
* ¢ Pump Building =
e Pumps: ' o 5 umls(i unit Stand- by) :

: Q79 m3/minx H47 mx P 780 KW x 5 units
' Poucr Recewmg I“acxhlles 3

NN Booster Pump Station

Raw Water Reservoir : 18,900 mB “, 725 m2x4.0m depth)
Pump Building
Pumps : ' -~ 5 units (1 unit Stand-by) -
: Q79 m3/minx H30mx P 850 KW x 5 units
‘Power Receiving Facilities :

4. ' Cbst Estimation

4.1 : | Raw Water Tl‘éitsnlisﬁion Pipeline, Diameter 1,800 mm

Cost required for the raw water transmission pipeline was ¢alculated as ‘shown on the
Table 4.1.

~ Table 4.1 : COST REQUIRED FOR RAW WATER TRANSMISSION

PIPELINE
Length ‘-f_:_:__ “UnitCest. - § . Cost: | Cost -
;_{k_m) B P | S T DI Equnalcnt
Ve b e e e Ntion Yen
Matcnal Cosl 200 ] 283 Million Yen | 5,660 Million Yen| 3,660
“ICivil Cost §20.06 1,082 Millio;i Rp. 'Ql;ﬁiMI_lioxi Rp. S 962
. To!al COSI AT T . s . . S 6622

Note ; Costs shown abo\s. was eshmahd bascd on I996 pncc lniand lransporiauon <osl. prl < es-.alalion value added fax and |
other additional costs are rotincivded.

vit- 10



ALTERNATIVE FOR
FLOCCULATION AND
SEDIMENTATION



L iz\nncx'-ﬂl'-l‘- 1

'CONTENTS OF ANNEX-44

" 1. DESIGN CRITERIA
2. REQUIRED FACILITIES



Annex-44 - 2

‘1. " Design Criteria
Various alternative method or system will be avaitable for flocculation and scdimentation basin.
These basins are discussed hereunder based on the horizontal shaft flocculator for flocculation basin

and tube settler type for sedimentation basin as an alternative method.

'é(l'). " Floccutation Basin

Flocculation basin shotld be cons'isted of 3 to 4 stages to'avoid shoit-cut flow.” Each stage should be.

: ‘separan,d by the perforated wall. - Mlxmg 1ntensxly Qhould be rf,duced from upsiream to downstream'

accordingly.  Each stage shou[d be equlpped with suitable desludomg facility.

* Compartment : more than 3 stages
G-Value: " 40 sec’ in average,'iange 80- 10 sec”_
 GT-Value : . about 50,000

‘Detention time ;  about 20 minvtes

- {2). Sedimentation Basin

To increase overflow rate, it is recommend to install tube scnlcr in the upflow type 'sedimentatibn basin.
Sufficient depth will be required under the tube settler for easy maintenance works and to reserve
excess sludge temporanl) during high IU[bldlly penod ‘Detention time of the sedlmentahon basm

should be one (1) hour at leasl to have time allowance for 1aw water quality acc1dent

-Overflow rate (upflow rate ) : 4 m/hour

Hopper type desludging system is reoommended for easy maintenance mstead of mcchamcal type

desludging s.ystem such as link-beli type.

In the case that other altemative type is employed for sedimentation basin other than the upflow type,

type, capacily, structure and dimension of the sediméntaiién basin should be carcfully designed in

order to achieve same or better performance than the upflow type.




2. . - Required Facilities

- Flocculation Basin

' Type : Stirting by horizontal type flocculator

© Numbers of units

" Flow Rate

Compattments

Widh 0 100 |
 Length 30
Depth - 3.5

" Volume 105

Detention time,

16
197
4
i m

im

m

m’

21

Mixing éhergy : G Average 40
-~ Range . 80+ 10 'sec?

Mixing energy : GT

Sedimeéntation Basin -

Type :-Up-Flow !_Tubc: Settler

Numbers of units

Flow Rate

widh 120

Length 32.0
Depth . 35

Surface area

Effective surface area
Volume 1,344
Overflow rate
o - 64.09
' Deténgion'l'imc:

Desludge : Hopper

16

1,181

m

m

m

384

80%
3

m

3.85

mm/min

1.1 -

units

© m*/min/unit

min

sect

51,200

unifs

m’/hr/unit

m

307 m®
m/hr

hr
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S ~ Zoning Implementation

" For planning the implementation of zoning, it is considered to minimize the capacity of new
projects by utitizing the capacity of existing facilities fully and not to change boundary of supply

Zzong.

‘Special facilities, such'as distribution cénter, treated water transmission pipes and distribution - L
pipes, which wilt not funy used in the future, will b¢ additionally required to complete the
zoning n-nplementauon ‘before the commencement of Cisadane 1l water treatment plant in 2009.
C0n51denng requirements’ for such adduronal facrlmes and required time for reorganizing
distribution | pipe system, it is recommendcd that zoning rmplementalron is executed gradually
and the service area is to be divided mt_o five zones instead of seven zones by 2008, the target

year of immediate projécts as described below.

1.1 Part 1 ofén'd Phas'e"onnd Stage (aflerlcémplélion of Buatan HITP)
As shown in }lguz e 1.1, water shou!d be transferred from zone 6 in East private cancessron area
to zone 5 in West: conassron area across Ciliwung River through not only clear water.
transtiission pipe but also distribution pipes before completion of New East 1 Treatment Plant in |
2006. As for East concesSir)n'area, water should be transferred from zone 2 fo zone 3 thiotigh
distribution pipes and these two zones make one combmcd zone. - As for West mncessmn area
water should be transferred from zone 1 to zonc 4 and these two zones make ong combmed zone.

1.2 Part 2 of 2nd Phase of 2nd Stage (after completion of New East 1 TP)

As shown in F:gur e 1.2, all of the water required 1o be transferred from East concession to West
concession can be transmitted through treated water transmission prpes after complelwn of New |
Fast | Treatment Plant in 2006 untit 2008. In Easl concession area zone 2 and zone 3 should
still make one combined zone. As for West concession area, water is to be transferred from
zone 4 to zone 7. During Second Phase of Second Stage, water demand in zone 7 is still small

and zone 4 and zone 7 make one combined zone.

The estimated maximum amount of water to be trarisferred through distrr‘bmicrn _p_ipeé are as

follows !
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Figure-L1 ZONING IMPLEMENTATION AS OF 2005
Target Year of Part 1 Program
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Figore-12  ZONING IMPLEMENTATION AS OF 2008
' ‘Target Year of Part 2 Program
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Pait 1 of 2nd Phase of 2nd Stage (after completion of Buaran 111 TP) -
From East to West Zone 6 ZoncS  8001/s '
Inthe East - Zone2 Zone3  700Us
In thé West : Zone 1 Zone 4 - 100Ys
Zone 4 - Zone 7 - 100 D’s' :

Part 2 of 2nd Phase of 2nd Stage (after compleuon of} ‘ew East ITP)
From East to Wt,s.l -
Inthe East Zone2 Zone3 . 1,10'_0 Vs
ntheWest  Zoned Zone? = 9001s
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2. " CHARACTERISTICS AND MAJOR FEATURE OF PIPE MATERIAL
2.1 DUCTILE IRON PIPE (DIP)

DIP can tolérate much higher bending stresses than other pipe materials.” DIP is a strong pipe j é} |
‘against internal pressures and external loads. Because of the rather thick wall thickness,
‘deformation of pipe is comparatively small ‘against external loading. Therefore lateral soil
" bearing support is not a design criteria. ‘Mechanical'charécteiisticg. of Ductile Iron provide
- flexibility against non - uniform load arounﬂ the pipe and disperse the slr_éss'tro_ugh the pipe wall

evenly.

 Duclile lri)n Pipcsé have been in use since about 1950 all over the world. Ductile ron contains
about 93 %, iron by weight compared to 99 % in steel 'pipe Considering the wmpdsitmn of
plpe malierial on a volumc percentage b351s the nion ferrous compounds in ductile iron ranges
- from 17 0 18 5 percent ¢ompared to only 1.1 percent m steel. Therefore more lhan 16 times of
the Sur{‘aces area is occupicd by the non- fermous compounds which dramaucally 1mproves the

corrosion resistance properties of ductile iron over steel. ‘ : ' %

pIp joints can be cither lead caulking, flanged, mechanical or push on joint l.ypcs The lead .
joint is the oldest and is not used in new installations but practically used for  connections 10
emshng pipe which normally have different outside diameters compared o the. presently used -

new plpﬁb

The mechanical j.oinl is widely used because of its reliability.  Joint angular déﬂ_ecﬁon of a few
degrees is possible. This type of joint is easily installed under all conditions and does ot
require highly skilled labor. ‘'The mechanical joint is also practical for any size of pibe and was
considered the most suxlabie for this PrO}CCt And added advantages of mecbamcal joint

'compared to welded joints of steel pipes is that the plpelme |s isolated elecmcally al each ]omt

which prevcnls long line corrosion currents from accumulatmg

The push on joint is also widely used for straight pipe alignments. - It requires more skilled
laborers to install especially for- large diametchpip{zlines. The reason is the difficulty of

inst'ailihg the gasket pmper'ly. It also permils some joint deflection.
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Where thrust forces occur at such points as bends and tees, plpe jolnts are n,siramed by

suppomng with concrete thrust blocks against endisturbed soil.

Cement mottar lining is generally applied to lhe internat surface by a centrifugal method at the
manufacturer’s factory to make the lining moutar of high densuy, uniform in thickness, and .

tightly adhering to the intemal surface. Extemai coalmgs to reduces cOMOSIion are usua}ly of

‘bituminous materials such as a coal tar epoxy coating. Rccently cx:ernal ooatmgs with zmc

.coalmg have been used wndel} on which bllummous malcnals are also apphed to facﬂnale more

reliable coatmg. In certain aggressive soils, s pecml protecuon such as warpmg of Ihe pipe

loosely with thin polyethylene sleeves may be needed.

an STEELPIPE (SP)

SP has excél{ent ﬂeki_biti'ly.anc'l elongation characteristic, which éllow the normal SP wall. -
thicknéss to be designed thinner. -However this results in deflection of the pipe barrel under the
load of Back_firing. To avoid bedding, sand :oomp:vaclion between the pipe and .lren‘ph walls, or

concrete bedding up to the .spring line of the pipe is réqui_réd. -SP relies on good bedding

. installation for structural stability. SP is jointed nomhally by welding. ~ Steel is a material
- ideally suited to welding, and for large pipes the welded joint is preferred. * Flexible joints must
© be provided at regular intervals 1o take up thermal cxpansion and contraction and to isolate

 valves and branches. = Tie-rods and thrust blocks must also be used.

SP is more prone to corrosion and requires a lining and coating to maintain reasonable service

life.  SP coalihgs and linings are nosmally of 2 bituminous material, SP may have coal tar

. epoxy interior lining. Materials used for exterior coating may include coal tar enamel with a

protective wrap.: SP may also have linings of cement mortar.

 Although the outside of the pipe barel is supplied with a bitvminous coating applicd at the plant,

on-loading of the pipeliﬁcs and hén_dlin’gb_n the site and in the o'pcn‘cut trenches often results in

' damage'tb this flexible membranc exposing the metal surface to comosion attack.

Additionally, cathodic protectlon is sometimes used to prevent corrosion whlch normally occurs

at these pinholes and scratches where the exteral coating is damaged or imperfect.
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‘Accumulated stray electric curmrents occutring in the soil will then initiate the corrosion cycle.

Welding work requires highly skilled work performance alt around the perimeter of the pipe
joint. This is noimally required to be done by welders qualificd by recognized weiding
authorities, . X-ray inspection should desitably be performed on all welded joints. ~The quality

'ofz SP welding work is greatly hampered by weather condilions such as heavy rains and moisture

' during the prolonged 'monsoon' season. The welding operation for large diameter mains

requircs'con‘siderable tinie. Pamcular altcnuon should be paid to ensure thc continuity of

- lining in plpclmes with welded joints,

" Bitumen, coal tar and epoxy resins are readily damagéd by the heat generated during the welding

- application and lining have to be repaired which requires very specialized techniques.” This |

appltes to large diamcter pipes and cannot be done if the plpe is too small to pernm access.
Therefore somelimes couplmg such as dresser type joint is used for connecllon of smaller sizes
of pipes. The materials used for such ]omt is stéel and appreciate c-oa!mg agamst corrosion is

requnred recemiy the coatmg with vinyl is mdcly use for corrosion protection. * It is ‘difficult 10

lran5port hot materials in even moderately sized pipe and to apply them efﬁcwm]y - Cement

mortar hmngs are commo_n])_ used; but are sometimes damaged from transportation and poor
handling as well as the Welding operation The repalr work for such ‘damage must' be

undertaken by skilled labor under the supemsmn of experts from the pape manufac!urcr

Steel pipes have welded seams and joints and at the location of these welded materials, the
éi}'é,léllixac and microscopic fdnnétion of the material is changed. Because the welds form
narrow anode, corrosion will usually occur at these points, if exposed. Also, because of the
welded Steel P:pe which results in more serious corrosion potential than in mechamcal-jmm

ductile iron pipes because of the “Longlmc Current” effect.

In Europe and Japan surveys of lTIR}Ol’ cmes have revealed that ihe mﬂdence of water papehne

' fallures pnman[) caused b) conosxon is 10 1o 20 nmes greater w:lh steel than ductite cast - .

iron.

Applymg SP to above- ground p:pe laymg work’ such as river crossing by pipe bndges with

appropriate: ooaungs has advantages because of its lighter weight which facilities easier

‘ lrmlsportalton, handling and structural economy.
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22 Polyvinyichloride Pipe (PVC)

PVC pipe is resistarit to chemicals except for some organic Solvcnls,’ahd is immune to soil

cotrosivity. - The plpe interior is smooth so that fnctmn loss is small. - Physical strength of this

" ipipeis slightly higher lhan Asbestos Cemenl Pipe (ACP) but lower than DIP or SP Smce this

. ‘materials is a non conductor of electricity the pipeline is free from clectrol} tic corrosmn

‘Solvent welded joints are generally used for smaller sizes of pipes however this joint has no

ﬂeicibility and may cause failure at fittings. "~ In general, 'rﬁost failure on PVC pipes are concrete

on fittings or jomis while the barrel is less damaged To supplement of this weakness,

- rubber- gasket Jomt (puah—on ty pe) Whlch wnh stand the deﬂecnon is apphcable for largcr size

of pipes.

The exposed piping of this materials is subject to vandalism and may be detesiorated by

ultraviolet ray and excessive heat. - Therefore this pipe should be avoided or carefully protected

_ !a‘t‘thc' locations where ~ heavy traffic load is expected. Special care for designing may be

required for installation work or to choose other pipe materials whenever excessive external load

to the pipes are expecied such as branches, up and down strearus of valves, major road cT0ssing,

ditch crossing, etc.

24 Galvanized Steel Pipe

This is a steel pipe galvanized with zinc coating, and is used as small sizes of service mains and
house connection in the present service area.  However this pipe is considered inappropriate for

the use especially in the northem part of the service area, since the terrain is comosive to this

- material, and machined portion of pipe such as thread tends to form an anode of corrosion cell

eventually causing corrosion. - Therefore this material is eliminated from the study except for

only house connection.

2.5 Asbestos Cement Pipe |
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Economy of inin’_al investment, being no-conductor of electricity, and being immune to the
chemical action of soil are considered advantages in using this pipe. However heavy traffic in
the service area will limit the use of ACP - since its physical strength fall behind that of DIP
and SP.  Also non-flexible joint sometimes causes damage to pipe due to differential settlement

especially buried under weak soil. - From the above consideration, this materials is ¢liminated.
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3.1 THE RESULES OF PRELIMINARY PIPE NETWORK ANALYSIS (YEAR 2005)
3.1.1  The Results of Prefiminary Primary Pipe Network Analysis for Zorie'l. (2003)

LZONE-1(2003)3> _
Nb’dc-page |

Node Data
N Node  Tvpe Q L GL . Ed Conzents
(1/sec - {m) (m) (m)
1 1401 £ 0 49.560 . 2:.32 0.0 21. 52
2 183 ] 40.550 21.33 . 0.6 21.33
-~ 3 180 0. - 40.380 21.61 - 0.6 2183
4 18C4 S 40.380 2. 000 21.74
5 1BD: ] 40,380 22:12 77 0.00 22.12
6 16DG g 40.560 © 2,61 © . 0.0 21.61
- T 10BI 0 40.560 - . 2185 ° 0.50 2148
g i 0 - 40.560 1 21,86 0.50 2146
g 1CB5 J0 71280220 0 - 22,35 0 DA 2205
.14 1892 ] 40.56D 22.15 - D. 50 21.83
10 EBDG . - . b 40.560 0 21.34 030 2Ly
121005 ] 129.220 © : 23.59 .10 2348 ¢
13 109 b 1822 TR L2000 -21.18
14 1607 . 183.150 - 22.20 .20 2100
13 1CD2X B 6000 22. 02 1.30 20.12
16-1CD2 - S 129,226 121.93 0. 00 20,95
17 18D3 ¢ 0 40560 22.12 0. 00 22.12
18 18 0. 40.5€0 2214 0. 30 21.84
.19 1008 i} 40.580 21 %6 0.50 21.46
20 1CH b - 33930 23.64 1. 2% 22. 44
2] 1o b 33.030 21. 80 .30 28.50
22 1006 ¢ 86. 459 23.92 .10, . -24.82
£ 23 1005 b 129. 220 23. 14 0. 90 24. 24
- 24 1007 0. 86450 28.54 1.30 25.24
25 1DEY 0 §6.450 26. 84 1.80. .04
’ 26 IDES K 85.450 26.19 1. 80 24.3%
% 27 1DE3 9 §5.450 . . 24.9% 2. 60 22.38
- 28 102 RN 165. 380 21.37 070 20. 61
23 1CET 0 78.910 . . 21.84 L 00 20. 84
30 ICES 0 3. 810 20.18 L1 19. 0§
(3 Ice2 0 8. 910 213 630 .04
~32 IBE1 0 75.790 18.58 0. 10 19. 48
33 }BE3 g 735,150 18.87 - 0.10 7 1877
- 34 1BE3 [/ 13.780 18.80 . LOD 17.80
- 35 1BE2 @ 75.730 19.10 - Lo - 18,10
- 36 1BES 0 15.150 19.40% HR Y 17.18
o3 ICFL 0 8. 850 19.12 | 18. 12
38 1CEx 0 62. 180 19.13 0.20 18.83
- 39 1CE3 1 78.910 21.36 - L& - 19.85
10 1CE4 0 154. 700 15.01 1.5 - 17.54
41 1CES 0 78.91p 22.13 L3 21.85
- 42 1CE8 0 18.919 22.99 1.00 21.99
43 1DEG 0 26450 24.97 2.0 2231
44 1DE4 0 §2.790 23.719 300 20.19
15 10F} -0 62.793 22.05 2.0 2. 65
_ 16 1EF] 0 86. 150 29.05 480 - A2
. 47 1CF2 -0 75.790 - 19.62 - 200 - 17.62
S 48 1DF3 0 78.630 - 20.58 200 - 18.38
. : 43 1DF2 D 62.190 20. 22 200 1822
L 50 100C ¢ 203130 2423 .09 23.33
%' o 51:1003 ] - $6.430 2>. 93 LI10 - 2488 :
o 521004 6 33.830 - 2167 C L3k 26.31 . -
.53 1EDY 1] 64.220. . 43.31. 7 850 - 34.8)
5§ 1FD2 6 o 642200 0 A7.7T - - 1 A ¥
55 1DD9 0 33930 -37.03 T 10 . 31.83
56 1ED3 0 64.226: © 31.65 ¢ B2 - 30.8
57 1ED4 0 §4.220 - 31.60 - 1.00 30.60
53 1EE4 ] 6.220 - 29.03 4.10 24.33
58 1EES ¢ 3.7 - 2005 {10 24.33
- 60 1EE3 {0 40. 630 29.91 1. 40 21.61
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< ZONE- 142003057

Node-page : 2
5D Yode Type ¢ ¥ ol EH Comments
_ (bfsec) (@) (o) : (a}
"~ i JEER 0 49. 639 2900 - ts0 4.2
£2 1EE2 0 85,450 (2161 . LSO 2.17
© 63 1EEL - Ny 8. 450 21,82 150 - 26.32
64 1EEA 6 ¢ 40.680 -29.01 S 480 - 2421
- 63 IEER - 40.650 - 20.40 300 - 2640
© 68 1EET 9 40.650 “29.12 - L&D o 2152
67 1EEG §  5.130 "29.01 COnEd o2t
- 63 |EEX P 35730 ‘2804 0 160 0 2L
&9 '1EE) B 33050 2881 500 23,94
10 PE)2 1 -4,336 151 SLOO . - L0 o 50.00
71 1FE2 <D 40680 0 37.%0 - 3T H.20
72 1FE3 oD - B7.730 - 31.46 B i - 29.38
. 13 1EFI 0 . 40698 3360 © 1L 60 244D
74 1FF2 0 40880 33.80 850 @ -25.30 -
75 1EF3 S0 40680 133.70 0, 600 T21.10
- 16 1FF3 0 40.690 33.23 800 5.3
11 1FFS B ] 40.650 © 3329 - &0 24.79
78 IFFC . - 21.040 36. 44 530 2814
CT9 FFS 0 L BY 100 36.16 . 830 27.86
- 8D 1FF8 0 43.810 36.65. : B30 28,35
81 0FET 0 T0.830° 357 ¢ 12.80 4.71
- 52 IFF4 ¢ 43.810- 39.22 ¢ 12230 26,92
- 83 1662 . @ 43. 810 39.26 16. 00 23.26
84 IGFF 4 0. 000 42.77, 20050 0 22
8 IGFC 0 0. 000 12.40 - 2050 - 2.9
86 1GFg - S0 - 43810 40.32 15.00 24.32
87 1FFB - 43.81% 40.65 ~ 16.30- 24.3%
- B8 IGF8 9 43. 810 35.91 12.30: 21.41
83 1GF6 9 13.810 39.72 : 12.50 27.22
$5 1CFE & 43.810 - 40.08 ~ 18.00 22,06
91 16K ¢ 43.810 . 42.8% 17,00 25.85
§2 1GFA H 0.000 - 42.79 20.350 22.29
83 IGFB 0 0. 600 42.80  20.50 22.39
84 1GE5 0 21. (40 43. 14 M.3) 0 28,84
85 16F1 ] 27. 040 35.85 16.00 ¢ 23.8
96 IFEG ] 21. 040 39.51 14.00 - 25.5)
97 1FE] [ 21. 040 42.16 - 0.80 32. 38
63 IFES ] 35756 - 49.03 .00 ¢ 4403
93 W4 ] 21.p40 45.43 - 5.8 H.6
140 IFET ] 21. 050 41.33 . 6.80 kL 3X)
101 128 ] 27. 010 42.95 14.30 28. 63
102 JFER 0 21.040 44.86 8.50 36. 35
103 1GES ] 41,2330 11.18 11:50 - 32.68
104 IFES 0 34.060 45.12 8.5¢ . 3|62
105 FDF 0 35.730 11.66 . 8.00 . 3360
106 FOE 0 33,700 19. 45 5.00 44.45 .
107 1FD6 -0 B1.220  47.81 -8 00 38.81
18 301 0 61. 220 47.21 850 ¢ 3T
103 1611 0 33,750 17.1% 14.00 33,18
110 1P 0 33.7130 47.56 10. 60 31,56 -
13 1IFDG 9 33130 YAV 806 /U
112 1FD4 0 33130 25.13 1.60 213
113 1FD3 0 3150 28.66°:  B.SO . 213
11 1P 0 3H.730 0 35,78 - ¢ 10.00 26.78
115 WD 0 33. 750 31 1200 23713
116 1G0C 0 £9.810 45.50 . 1240 3310
117 16D 0 31066 0 40.51 15.60 - 23.51
118 IEEE 0 3[.730 0 271.88 ¢ 760 - 20.26
19 1EEN 0 3. 750 28.35 160 20.86
120 IEER 0

5.750  25.98 .60 2138
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68. 220

388 -

. Node-page & 3
o3 Xode  Tvpe Q W Gl ] Comments
(1/5ec) {n) () ()
121 IEEF 0 35030 28.71 - 4o - 19.7)
122 DC-RB 0 -130.000 22.13 0.00 22,13
© 123 IGFD 0 4. 00D 40,01 1509 22,01
124 1GEA G {3.810  12.9% 14.30 28. 85
o125 X0 0 0060 o 2158 ¢ 030 21.28
128 X0D2 0 - 0000 22.21 0.3¢ - 21.81
127 X003 ¢ 4. 000 20. 47 FLeg 1847
© 128 10DD 1 - 33.930 31.89 ' "5.80 ¢ 3209
129 X004 ¢ 0. 000 2115 1 LS ) 25.85
130 X008 ] 0. 000 28,04 - 500 23.M
© 131 X010 ¢ b. 000 43. 11 8000 31
132 X007 S0 0000 22.01 480 . 24.21
133 X011 )] 0. 000 36.78 930 : 2148
134 X006 0 0. Bo0 29.03 L5) 2193
135 X068 0 0. 000 2913 . - 4T 243
©. 136 XS 0 © 0,000 21.56 0.80 - 2i.18
137 Xp22. 0 0.000 - 4037 0 15,30 . .2
138 1EC! 0 121.680 4561 10.50 . 36.11
139 1EF2 . 0 ADBESD 2200 ¢ 4.30 . 2670
1406 PEIN g -2.405.000 - 3h45 - 0 540 0 0 85.05
141 PEJIZ ] ~183.000 4304 0 9.0 3804
142 X023 ] - 0.000 0 4609 13.6 . 3214
143 1EC2 - ) 650 . 3133
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- CCZONE-1(2005) >

Blan(\h D&la . Pjpe-page 21
N0 Node(U) -» Kode(Dd ~ Tvpe Dia ten ¥ Q ¥ i dd f. a4 Comacnts
_ (ne> (2} (/sec) (pfsec) (%) ~ (o) ()
1:15C3 S 1ADY 0300 2230 1D 0.998° 0013 Q.00 001 000
218Gy tBC3 b 400 630 110 41508 €330 043 0.28 0.0
3 18CH © - iBCS 0 8000 T30 1D 77487 0274 D19 613 000
- 418D} ©IBCd 0 &00- 20110 HE&MT 0418 - @4l - 0.35 :0.00
318D 160§ ©0 400 30200 110 45140 0.359° 050 - 0.5 0. 00
6iiBd§ - . IBC3 0 400 TS0 1D 4.580 0 0.055; 0.01: 0.00 . 000
1 18y L) 0 600 16D N0 65.301° 0231 DM 0.16 000
8 1thl 1€y 0 400 : 230 110 . B.5%3 C 0.032 .0.01° 000 0.00
51006 o 182 S0 400 1030 110 026.832 0214 019 0.20 Q.00
10 1BD2 © - 1am 0 400 2110 ° 10 3%.612  0.315 0.39 0.8 000
It 182~ 1BBS "0 - 230 0 510 0 110 24.408 - 0.497 0 159 . 0. 8] 0.00
SRS P [ S |- 17 "9 1330 104D . 110 £58.846 - 0.460 019 (020 - 0.0D
N & R 106 - 0 1200 1430 - 110 1092800  D.956 0.87 - 1M 0.0D
110D :1CD3 0 400 1420 110 60079 U 0. 498 - 0.8 121 0.60
15 1€ - 7 1CDY 0 600 %0 N0 21428 0.990  reb  0.38 D00
<16 1007 1Eh2X 0 600 C 310 1190 - MLGBY  0.393 0 03T 018 0.00
D17 ICP2X w12 0 600 170 110 HILG69 - 0.393 037 - 007 0.00
18 1803 ©OeDl ¢ 230 130 10 - LT 003 DO D00 000
19 1804 o 1BD3 ¢ 330 920 O 5. 4B4 0057 002 0.02  0.G0
20 152 .+ 1BDd G 1350 . 38D B0 - 23543 0161 0 003 0.01 0. 00
<21 1BD3 18 ¢ 330 12380 M6 15284 0.159 0 013 ¢ 0167 0.00
22 1008 - T1ehy ¢ 350 210 - 119 0.326 0.003 - 000 000 - 0.0
23 189 1608 ¢ 330 126 (110 25.625 0.286 0. 34 D42 000
241004 1C08 -6 390 480 110 . 76.743 0.798 - 257 1.2 0.0
25 1Dl 1¢04 6 330 1530 110 79169 0.B23 - 272 416 . Q.00
2 1) R 1) ¢ 300 2170 - 90 . 23.254  0.329  0.87 1.8 . 0.00
271 DG 1003 ¢ 1200 580 110G 1383.53T1 1.223 .M 078 - 0.0
28 1bD5 . () - @ 1200 13% 110 1234.317 ). M09 1.1 1.5 0.00
29 10a7 1DDB 0 1350 FI0 110 1458.825 L 04T 0.8% 0.62 - 0.00
30 1DEL o1y 0 1350 340 10 1515.380 L0359 . 0.89 &30 - 0.00
a1 1DEL . 1DE3 G- 600 2306 S0 274-12 0870 0 2 M 0.65 - 0.00
a2 10Es ©IBEY - 6 €00 8E0 S0 187.611 0.664 141 .21 0.00
33 1DE3 1DE2 ¢ 330 885 8  80.931 0.84) - 410 3.6l 0. 00
34 ICET 1DE2 ¢ 350 230 %0 s5.972° 0582 - 207 0.47 ° 0.00
35 IET 1CES ¢ 350 1080 5B : 4B.085 0.500 I. 57 .66  0.00
36 ICE2 . IES ¢ 350 1830 51 30.824° 0320  0.BF LIS DO
37 1802 1BD5 & 700 570 110 345584 0.898 - L42 . (.81 0.00
3§ 1BD5- 1BE] 0 300 1730 - N0 - 30.878° 0.437 . L0l . LY 0.00
39 1BD> .- 1BE] 0 700 1830 110 29853 0776 - LO3. . L.T6 - 0.00
40 1BE 1BE3 0 400 380 110 9L83T 07TH O KRBT 0.7 0.00.
41 1BE3 iBES 0 400 810 . 10 - 16047 0128 007 007 000
42 1BE2 1BES 0 400 350 10 99.743 0.475 0. 8§ 0.30 - 0.00
43 1BE1 1BE2 0 400 G50 BE0 . 45.405 0.361 0 .51 0.48  0.0D
44 ICE2 1BE] - 0D 4001310 110 - 76.866 0.612. .34 L6 0.0
15 ICFI iBES D €00 550 HI0 35007 0324 008 203 0.00
46 "I1CEA 1CF} 0 400 280 10 11535 0.082. 004 0D 0.¢0
47 ICE3 Hux\ 0 400 1970 W0 74.520  0.58i L3 283 0.6d
4§ ICE3 1CE2 O 600 560 HI0 34.803 0 0122 004 002 0.0D
49 ICES iCE3 0 560 430 . BEQ - 18R.B4Z 0684 0 G970 135 D.op
50 ICE8 ICES 0 . BOD 960 BE0C 2IR M7 D434 032 0. 0. 60
51 ICES ICET <0 350 . G0 110 182968 1.502 1280 1157 0.0d:
52 IDEG 1CE8 O - 800 1450 - MO - 479.995 . 0.%55 k36 188 0 0.00
53 IDES 1DES 0 860 380 - 310 59.625 D118 003 0.01° '0.60
54 IDE3 1DE4 0 400 1120 - 9 555 0440 RO L LI1F 0.08
.55 J0E1 10F1 0 <400 830 %0 -79.963 * D.636 2409 1747 Do
35 IEF1 1DE4 0B 1570 C R0 366,203 - R2% 0 33 5.2 0 D09
57 1603 ICES 0 460 ‘M3 B 4R.635 0387 0 0.%8  0.81 0 0.00:
58 1CF2 ICFE 0 - 600 1580 - 130 C 102118 - 0. 35) 0.32 ° 0.56  0.08
53 1DF3 ICF2 0 00 BIO0 MO0 177.908 - 0.629 0 0.8 055 000
€0 IDF3 1DF2 0 Lsd 0.3 o0

300 230 - 110 33.412 © 0.558
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£ Z0NE- 1(2005)>»

Pipe-page : 2
\o Node(U) -» Node(D) Tvpe Dia Len C Q v i ot f.di Connents
(za) " {B) (1/sec) {o/scc) (%) () {a}
61 1DE2 - 1DF2 O 300 1503 N0 - 23.318 ° 0331 060 - L15 0.00
§2 1DC . 1DE2 SR 300 1050 0 31,815 0733 1263 286 000
63 1bdg . - 1DC S0 660 350 0 100 - 336.382 1150 0 285  LEs 00D
€1 10DC R (w120 <6 500 143 110 76417 0 0.389 0 D45 0.6 0 00D
‘63 100B - 10bG 0 600 220 30 0 94176 . 0333 0.27° 0.06 0.0D
766 10Dy . 0. 600 1870 MO0 - 180.626 - 0.639 - 0.91 ¢ LE3 O.OD
67 1FD2 CIED 0 "800 1340 - M0 - 778.58% L5499 3330 446 00D
68 10D9 1007 . 0 300 1230 e - MTEST  LAT] T390 9.2 0 0.8
63 1009 - T 1DD] 0 500 1400 - 10 326.9%%  L.6BS - 660 . 923 - 00D
.10 1ERE 1009 0 600 - 550 :BEO ©28.284 0 0.100 C0.03 - 0.02 0 0000
© 71 1ED3 1007 . 0 300 1530 . 90 - -60.794 . 0.987 6 6F - 10.5% - 0.00
2 1EM4 - ¢ IEM 0 o600 G0 M0 162298 0514 T 014 050 0.00
73 1EM S 3% I ©0--300 1640 M0 750148 D 1083 C 523 B30 0.0
74 1EES ©OIEES 0 =%0 10 10179391 (0232 0 012 - Q.02 0 0.00
T2 1EF] “iEEB 0 430 110 10 46.382  0.292  0.30 © 0. 01 0.00
76 1EF1 1EE2 (0450 1900 90  B1:362 :0.385 0 @72 0 138 Q.00
77 1EE] iEE2 0 600 300 . 90 C10T.309 - 0.38D C &B0 0 013 0.00 -
78 1EE] - 1DES ¢ 600 1230 - 10 1B.577 -0.59% 080 . 0.9 0.00
9 1Ee4 B 1 ¢ 1500 1080 - 110 2259815 L2718 C L12 k2l o Q0D .
&) JEEA~ - IDEB © 0 :800 2650 330 506.820 - 1.003 - 150 404 0.0D
81 1EEA- O [EEB S0 80 230 100 28925 0042 000 0 0.00 D00
82 IEES “1EEA S0 U800 380 MO 57443 0.903 - LOT 0.39. 0.0D
83 IEES 1EE7 o0 900 8400 RO 303.400 0477 633 0.23 . 0.00
-84 1EE? - - IEEG 0 1000 760 M9 - 262.720 0.33 015 0B 0.00
85 1DE} ~--10D§ 0 600 830 MO 189.693 0.672 .99 . 0.92 - 0.00 |
86 1FEZ . IEE8 0 200 1830 11¢ 918533 L& 452 850 000
87 IFE2 IFE3 - 0 8300-.260 11¢. 535.83% L9668 L& 044 000
83 IFF1 - C1FF2 -0 200 530 110 92.661 0.137 190 L& 0.0
89 IFF2 - IEF3 0 580 630 110 ~40.650 0.207 ° O 14 0. 10 0.00
40 1FF9 T JFF3 0 600 690 90 40.680 M4 - 003 006 .00
81 IFF2 - . IFFS 0. 400 190 109 11876 0845 - 360 0.5 0.00
92 1FFS - IEFI D 800 2310 110 560.397 115 L8 42 . 0.00
93 IFFC - ©OIFFS © D BOD. 100 116 233.0%9 . 0.824 " L45 0.2 0.0
- 84 1EFS ~IFF] 0 600 680 110 171.9%0- 0.603 [B.B3: 0.55  0.48
95 IFF8 IFFC- O 400 190 110 73703 0.587 L2 0.21 - 0.90
96 1FF7 - IFF8 CD- 400 880 110 CTR.317 0815 L3 0.92 0.0
COTIFFA o MR D 40D g3 110 8% 070 LI L6 DGO
. 98 1662 T IFFA © D 400 880 110 12.064 0.036 0.0 004 . 0.00
55 IGFF 1GFC O 300 180 190 - . 44.923 0.636° 202 037 0.00°
100 1CRC 16FG 0 30D 103 106 44.923  0.836 0 202 2680 0.00
101 16F9 . - 1FF1 0 300 152 10 -37.346 0.528 143 2.7% - . 0.00
102 1FFB 16F4 0 400 880 MO0 86.567 0.689 L6747 D.00
103 1FFB O 1GF8 0 400 MO N0 32287 D.&5 L.52 037 0.00
104 1GF3 1GF3 G 400 &0 L. 46.054 0.368  0.52 041 00D
105 1GF8 - - 1GF6. 0 400 €20 16 .61l 0275 831 019 .00
- 106 1CF6 1662 0 600 1860 110 - B9.72> OMT 0 0.2 046 0D
- . 107 1GFF 1GFE 0 400 440 110 175101 . 1.3%3 616 27 0.0D
. 108 1CF4 - IFFB 0 600 1770 110 - 212864 0.2 - 322 217 . 0.0
CIR% KR4 - L IGRA D 400 €30 110 C-8.963 0.151  O.10 - 0.07 0 009
110 1GFA -~ - 1GFF 0 400 280 110 0 18983 D15 019 0.02  0.0D
111 1GFB - © . - IGFF SO W0 30 10 201081 026 - 009 0.03 - 000
12 10F4 D IGFB Fo0 1000 650 1D 200081 0256 - D03 .05 - 000
- 113 1085 - 0 6 S0 - 400 1030 10D - 32822 0.261 ¢ 028 0.28 0 0.00
141685 0 o 1GF4 S0 8 9 N 100.271 0 0335 - 030 . 0.23 0 06D
SN 16F1 0 ¢ CFE 0 €00 530 .10 -150.732 " 0.533 065 0.3 . 0.00
116 1FES IFE3 0 560 1870 . 11D 1 123.752 §630 . L0 205 - 06D
17 1FE| - IFE? 0 900 680 11D 1495.060 ©2.350 ¢ 621 . 426  0.00
118 PEJ2 - {FEG 0 1000 380 MO0 1977.884 2283 S5:i1 L9T - 000
T 119 PEN2 IFE4 0 600 1060 - 86 195000 0.630 © L5t LG1 - 0.0
120 1FE4 IFET 0 30 2% HH . 15301 -0.276 043 - 0.10  06.0D
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C20XE-1(2003) - )
Pipe-page + 3

© N0 Node(l) - Xode(Dd Tvpe Dia len C Q ¥ o1 di . ¢éd Conseats
(ga) (a) (fsecy (nfsecy (%) (@) (»)
j21 IFE! 1FET -0 300 (1560 c 10 20326 0.310- 0.5 . 0.83 Q.00
122 IFET - 16F] 0- 800 2210 1O 326894 0.830 067 1483000
©Oj23 16FL - 7o 1FFA S0 80D 310 W18 MB8.772 0.483 0 0.48 - 063 0.00
- 124 1FE8 1GE3 0 300 2030 10 - 29.38) 0.418 - 0.93° 181 0.00
© 125 1GE9 D 168S 01000 1310 319 44T O 0.B21 . 018 CLOE o 0.00
- }28 IFES - 1GE9 C0: 1500 1030 - 10 635.047 0877 -0.90 Q.94 .00
- 127 IFDF . IFES ‘ -0 1800 2200 M0 779.728  0.993 113 - 248 0.00
123 1FD2 " CIFBF S0 1000 - M0 110 815.478 1.038 - 122 017 Q.00
. §29 1FDE o 1FD2 0 1000 430 - 110 1425.030 ° 1814 341, L63 - 0.00
< 130 PE)2 - C1FDE P0 3G00 43D D MI0 1460.781 1880 0 360 0 1.5 o 0.00
131 FE)2 ©1FDS - ~ 0 80D 1040 110 1016.388 C 1.388 301 319 0.00
© 132 1FD6 “1FDI 0. 800 - 440 130 - 470.496 - 0954 .36 - 060 - 0.00
- 133 1 ' 1681 0 :800 1500 11¢ 187915 4.334 0 019 - 037 0.0
. 134 1FD6 1FBH 0 BOO B30 M0 203.865 0.405 © 0.28 . 0.8 (.00
.- 133 1FDS ' IFRG 0 800 170 130 235419 0. 476 0.38 . Q.07 0.00
135 1FDA B 1415] D330 750 1O 35.150 - 0.372 0.62 047 0.00
. 131 1FD3 1P 0 300 720 110 35750 €506 132 - 0.95 0.00
158 160¢ . IFD5 . 0 230 676 M9 TLS0D 1457 - 11.5% 0 T.TT - 0.00
. 133 PEJ2 2 Co0 40D 2350 0 90 0 81,2838 O.B4T 0 216 5.50 0 (.00
140 1FE4 ©1GDD 0 400 2140 900 ¢ 34,060 0.27) 0.43 "0.92° {000
141 1EE3 ©OIEE4 -0 U500 1D B0 170.391 0 0.282 . 012 . 0.02 0 0.00
142 |EES " EE2 ¢ 300 870 %0 124710 0376 0 027 015 ¢ (.00
143 1EE¥ 1EEG 0 300 210 %0 - 48.220 0882 333 070 0.00
144 IEEH - 1EEM S0 300 8 B9 ¢ 76105 (1077 0 5.3 0.42 Q.00
145 IEEF JEEY 0 3007 133 680 . 7.865 (0. 111 0.12 015~ 0.00
~ 146 MEEG 1EEH 01040 220 110 - 226970 .0.289 0.1} - 0.03 0 Q.00
147 JEEH 1EEK S0 1000 13500 11 NS 0147 0.3  0.04 - (.00
148 DC-RG - 1BD} 0 1600 22306: ‘110 130 0060- 0065  0.00 - Q.01 - 0.00
149 1BE2 1BES 0 B0 9D 10 - 40.783 0. 144 0.6 . 0.01  0.00
130 1FD] . 1ED4 6° 500 1630 M0 301666 1536  5.68 Q.81  0.00
151 1GFD A6F8 0 400 310 HiQ. . 35.658 0.284 0.32 : 0.10 . 0.00
152 1IGFE . 16FD G: 480 130 110 38°18F 0.304 c 0.31 0 0.03 ¢ 0.00
153 1GES © JBEA 0. 300 P10 Gl 41.269  °0.584 112 - 0.18 .00
154 1GE8 1GEA 0 300 110 10 - 2541 0036 - 0.01 6.00. . 0.00
155 1EE2 - 1DE3 0 450 1670 8D 91702 (.59 1.6} 268 0 0.00
156 X001 . ICE2 S0 600 150: 10 244.383° 0B84 1.5 0 0. 00
157 1606 . - X0OL 0 600 400 M0 244.363 - 0.861 LS8 T Q11 .00
158 X002 R 201} 0 400: 80 110 33.638 0.268 . 0.29 0.2 - 000 -
152 1CD6 X002 6 400 450 10 33.633° 0.268° 0.23 Q.14 .00
16D 1CE2 1003 0 4000 480 10 92.35% 0 0.733 1.89° 1 0.87  0.00
161 X003 - 1ced ¢ 400 D N0 92.368 .73 1.89 1.43- - 0. 00
162 1E€D3 1000 0 800 1810 - M0 714.379 - 1.421 2.8 5. 42 0.0
163 1EEl X094 0 1500 830 110 J897.568 1.074 0.8 0. 57 0. 0D
164 X004 . 1bEl 0 1500 380 110 1897.568 L.O74° 0.8] 0.31 000
165 1EEK X049 -0 1060 380 110 0 35750 0046 000 0.0 . 0. 0O
166 X003 1EE) 0 10600 280 110 35 750 00460 Q00 CO.00 000 .
167 X010 - IFE} ¢ 1000 . §90 110 1740.934 2218 488 - 0.85 0 0.00
168 1FEQ - 1010 0 3600 1190 110 1740.934 0 22180 498 562 0. 00
169 1EE3 X007 0 5007 960 80 - 8013 0OHY: (000 0.00: 0.0
1id X007 - 1EEB S0 800 330 . 80 - BO7T3 0013 .00 0.00 00D
171 IFE3 ¢ o o X01D ©0 800 3407 110 591857 - L1TT 200 0.88° :0.00
1i2 X011 1FFi 6 500 580 - 110 - 3L 85T L1717 200 - LEB 000
173 1665 X006 0 600 - 5% 9D . 48.FE3 Q07T 002 0.02 0 0G0
174 X(06 IEE3 0 500 940 . S0 48.763 C D077 002 0.02 - 0.00°
135 X008 - IEE4 G 1500 120 - 110 1880.205 L0710 6.8 0.1 - D00
S 176 XI5 - 1¢02 ¢ - 600 180 110 18.315F - D.064 001 ° 0.0 . 00
17T 1ED (X015 0 TG00 510 M0 - 18158 - 0.084 0.01 .- 000 . 000
1i8 1665 - X022 0 400 1050 116 . 89.910 O0.7%% 218  2.31 D. 08
179 X022 16F1 0 400 420 116 9%.9%F - 0.8 218 0.82 0 (.60
160 1FDI 1EC1 6 608 1570 IIf N3.6H1 D462 0.33 - 0.60  0.00
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CBONE- 1(2003):

. ] Pipc-page : 4
NG Nodef(l) - Node(D) Tyvoe Dia Len C Q T i i f.dd © Comments
E {2} (m) - (I/sec) {mfsec} (%) (o (w
151 1EE8 1EF2 8 800 570 . &) - 40.650 & ¢.08) 6oz 0.0l 0. 00
182 PEJNI . 1FD S0 350 0580 T 110 71500 0743 225 - L32 - .00
I3 PEMY . 1EES g 900 HMTF 90 443.295 :0.697  0.95  L40 - 0.00
184 PEJ1} T X008 ~0 1506 1850 110 - 1850.205 ¢ L0100 0.80  1.32 © 0.00
185 10F] © 1DF3 -0 600 -850 110 285989 . L7 226 :l47T 0 0.00
186 X023 160C 0 400 480 90  ED.O22 0.478 )23 0 .59 - 0.00
187 36D} X023 0 300 320 N0 §0.022 8842 . 345 0 110 0.00 0 0
138 160} T1EC) 0 660 3330 11D ¢ 72143 0.255 007 - 8.38  0.00
189 iECH IR 0. 3068 2240 110 81073 0.%06 . 3.8% - B2 0.00
190" 1bDD 15C2 -0 3060 1780 10 0. M7 C0.002 - 0.00 ¢ 00D ¢ 0.00
191 1DDD S b S0 800 330 10 680802 L33 250 0 086 0 0.00 -
192 1803 L) -0 130 220 119 137.297 0 0.435 ¢ 004 G.00 000
193 1804 “18D3 D 1350 "5340 110 183391 0182 : 002 002 000 L
- 194 10 1003 Q0 BBO U570 110 252243 034 22 0 12 0.0
193 101 - ICD4 0 600 1550 10 323746 10M5 6P 416 0.8
196 IDE4 - . IDF} 0 €b0- 830 11D 2. 79 0.886 - 202 . L74 ¢ D.0G
197 1FF2 © ~ 1FF9 0 BOG 320 110 523041 104k 1.3 .51 ¢ 0.00
198 1FF] I L 0 800 80D . 11D £30.496 1.254 22 L8 000
- 193 1FF3 ©IFFC 0 600 220 1D 186.427 0.65% 0.8 0.2 - D.0C
D269 IFFT . 1FF8 0 60 610 10 226623 C0.802 138 092 D00
201 IFFA . IFFT 0 EOD-I0IG - BiD 248183 - 0.878 : L&3 - L6y 000
o202 1662 IFFA 0 BOO 940 110 3385 0120 404 O 8.00
- 203 1GES 16F4 G0 1600 N60. 116 343.406 . 0.437: - 0257 0.28 (.00
- 204 1GFE . 1CFD 4 560 -180: 110 93136 0.329. 027 005  0.00
- 205 1GFD ICF8 6 600 360 110 095833 0338 423 010 0.00
206 1658 1676 0 60D 640 110 98925 030 030 019 0. 60
207 1BE] 1BEZ 0 &30 965 110 - 130.912 0483 0.50 .48 0.00
208 1FER 1FET- 0 700 1650 N0 197.508  0.514 Q.51 0.83 0. 00
209 1FES- 1FE8 . ¢ 300 83 N0 35.621 - 0.801 i 0z 0O0d
2100 1EEK - - - 1EEF. - 0 300 18 NP -43.815 6617 LRSI C0.23 00D
211 IFE4 1FET S0 B0D  2ITc MDD M358 0405 0.39 0 0.10 0 0.0
©212-1001 . 1M G 600 100 - HID - 284535 . D.73% L2a . 013 0.0
213 1FD§ 1FD2 080D 100 ¢ B0 233.267 . 0.484 .0 035 0.0 000
.0 0.9 059 0. 00

2401821 D ICEs 100 - 395 - MO 62334 0485



Annex-45- 18

3.1.2 * The Resuits of Preliminary Primary Pipe Network Analysis for Zone 2 and Zone 3 (2005)

(CZONE-2_3(2005):~

© 41,809

HAr

"~ Node Data Sode-page : |
N0 Node pe . - ¢ L GL Ed Cosments
- (1/sec) {m) (=} (a)
1 3BFl 0 15. 860 52.34 6.50 - 3184
-2 3861 b 15. 869 32.43 0.50 3193
3 a6z o0 - 15. 880 3244 6.30 39
§ 3BF2 ¢ 15.860 ¢ 32.53 D50 32,03
5 3BE4 ¢ ;20,930 zn L8 - 304t
& 2076 Db 80880 ¢ (3308 2000 33.08
72DF5 . Cb o 34450 0 S AN 3l
8 3CF b 85790 32,25 . 0.80 - 3149
9 3CF7 0 36.780 2.3 2 A
10 30F3 0 15. 349 32.08 2.00 30.98
11 -30F4 6153 3.0 1.90:° 311
12 3CF9 b 136790 - 32.5% -2000  30.58
o 13 3CF2 0 20.530, - 32.0% 0.80 323
" 14 3CF3 0 - : 38730 - 3167 A 7. 87
15 2DFC 0. ¢ - 41.860 35.95 P20 3348
16 20F7 0 : 41,860 - 35.98 3.50 32.48
¢ 17 2EFS -0 ¢ 34450 - 3618 4.00 32.13 -
“18 2EFC S0t 34450 36.31 450 31.8)
19 2EF 0 (30450 G135 6. 00 31.35
20 2EF4 B 3450 0 81.35 6.00 31.35
21 2E64 Cof b 82,7800 - 3137 - B.0D nxm
82 ZEGB .. 80.810 & 3T 6. G0 3.1
23 ZEGT .0 37.310 - 10.4) 500 35.41
24 ZEG) -9 "37.310 . 38.60 3.50 3.1
7 2862 5 3.310 36. 32 S350 - 3282
26 2EG} 0 31.310 35.92 4.00 . 3182
21 2068 D 3310 3.9 4.00 9%
28 26 0 31.31¢ 3.3 400 .Y
23 2061 ¢ 35.620 . 3548 LA M.
30 3060 0 15. 340 35.48 210 3338
31 365 ] 41.600 - 33.0% 2.2 32.89
32 SNTER 0 9. 000 35.03 Loy 309
33 30 0 41690 31.90 1. 0% 30.99 -
31 3884 b 41600 31.62 . LG 30.62
35 35 0 41. 600 30. 36 2. 09 28.36
‘35 3BiB 0 41. 600 23.15 .58 28.25
37 ) 0 4L.600- 2343 450 21,83
33 3\we 0 4LEDD 8.3 .30 21. 87
39 38G6 -0 41.600 - 2B.37 2.00 28.37
40 38GT S0 41800 29.25 650 28.75 -
41 3864 0 $LEM T 2935 GO - 28.35
42 3BGS 0 41. 600 28.95 150 21.45
43 3BH1 0 4L 600 32.03 2.00 30.03
45 3BH2 0 41,600 31. 41 2.00 28.41
45 32 0 11600 30.81 0.50 - 3b.3l
48 3BH3 0 4L.B00 31.5% 200 29.55
17 3343 0 1600 - 38 200 - s
48 3CC8 0 . 41600 HN 280 a1t
49 ¥ 0 11, 60D 35.68 LO0 - 33.88
50 62 - 4L EOD Hu | I L A
51 3bG) - 0 ALBD 3531 150 ¢ 3363
- 52 2062 0 35.620 33.64 0 180 3844
53 2061 0 33. 620 36.81 - 4.00 © 32.8)
51 2DR3 ¢ 35.620 .35%.54 ° LS50 3804
33 343 g AkB0D D 9948 3.00 ° 3648
58 3CoC g 000 3568 3.00, - :32.68
51 3063 ¢ 153 0 383 2. 00 32.83
583068 H 1,830 - M. & 150 - 33.34
© 038 3CG1 ¢ 15340 RIS I ) 32.26
§0 3Gk ¢ LO0  M.47



Annex-45 « 19

0NE-2 5(2003). >

Node-page : 2
NG Node  Tvpe Q ¥, L i Comacnls
(i/fsec) (@) (m) ()
61 3CHS ] LE00 . 3611 - 1.30° 361
62 3HS ) 41. 600 38. 41 280 . 1.61
83 3CHH i 41600 0 3678 L0 0 3.2
£ 3CHS B . 41.600 © . 36.36  1.50 . - 3186
85 3CHB b 41600 . 3573 RIS A
- b6 69 B T 4L600 0 - 3L TD 60 B
T @ - 155.930 1858 - 1.50 - 18.08 -
63 33F3 - 0 0 15.860 0 32.62 1.50 .12
~ §% 3808 - 0 - 15,880 0 328 - 050 . 33
i 3803 - 9 15.860 @ ; 32.713 - DS - 32,23
71 30T 0 - ALE0D C U337 2.30 .07
72 3DF1 0 000D - - 3488 2.50 0 - 3216
-+ 73 30F2 P AR600 300 ¢ 250 - 3L50
£ B4 R 0,000 -33.68 LT0 - 31.9%
C75°ED ] - 33620 3418 250 @ .28
78 2DF1 0 §2.780 © 33.65 S 300 ;3.6
C 11 R4 0 CH430 35.81 - 350 . 3231
- T8 2DFB 0 - 52.750 35.80 S 38 - 3.3
19 2EFB 0 34450 0 36.32 o 4.50 31,82
80 ZEFY 0 344530 37.32 600 3i.32
83 2DH2 0 55.320 0 40.26 159 3. 76
82 2DH> 0 © 31,3100 © 40.23 LSO ¢ 33.73
83 abhs b 13.280- 49.01 - 0.80 39.21
84 3CH2 ] 13. 260 31.96 1. 00 36.95
85 3CHC 0. 41.600 36.26 - L0 3528
© . 86 3CHi 0. . 41.600 33.93 1.50 3.45
87 3CH3 0 41. 600 32. 56 - L0 356
- 88 3BRA 0 41.600. 3. 71 200 A
89 3CHT 1 - 13.250 33.85 1.50 M3
90 3zHS ¢ 46.670 . 35.20 200 0 3320
813N D 13.260  38.00: - 10D  37.00
92 %) 0 13. 280 3826 . 200 . 36526
83 3c)2 b 46.670 - 38.92 30D 35.92
94 ¥Kib ¢ 13.26D 39.13 S3060. 0 3613
95 3AHS il 46. 610 31.06 L0 - 30.06
96 3MH3 ¢ “46. 670 30.85 200 ¢ 28.85
97 3AH4 ¢ 46. 670 30.85 ¢ 10D - 29,85
93 3uj1 il 80. 340 30.99 1. 30 29. 6%
©83 Mg 0 25.910 . 327} 5D 2.1
100 23 i -26. 510 un 3.0 3.
101 3315 0 - 26518 35.43 2. 85 32.63
102 3851 0 26. 910 3118 2,50 3. 63
163 35%2 0 26. 810 32.00 1. 90 3100
©1B4 3K 0 26.910 21 - .50 3T
105 3443 0 26. 910 K W] 0.50 30.70
186 3CK§ D 28.9M0 3331 - 2.90 3841
147 3¢ i} 26.910 .- 38.61 A 38.21
108 38J3 ] 46.670 - 3117 2.00 KT
169 38J2 i 46.670 - 532.46 . . 10D 31.46
- 110 38)8 - 4 46,670 36.58 . 200 3438
A D 1) ¢ 0 46.870 . 33.85 0 200 - 3365
. Nz 3 - .0 46,61 ¢ 3112 200 32.12
© 113 585 S0 48670 - 3173 0 050 3123
L1014 3368 C 48.670 ¢+ 8125 - 200 - 29.%5
-15 3818 0 ©48.670 - 81.98 200 29.48
- 116 3318 0 46.670 + 31.M 300 - M4
17 3811 6 - 725910 38.23 CR00 13543
118 313 (] - 26.910 139.42 300 36.42
18 XKz S0 . 26.910 40. 33 100 .3
120 DC-Ri 0 -2.600.00D "40. 55 200 8.5



C:Z0NE-2_3(2003)7

121 %3
122 2083
123 2EK3
C 124 2L
125 2FK2
126 2FK4
127 2FK3
128 7EK1
129 2EK2
130 2085
131" 2084
132' 2001
133 2007
134 24
135 213
136 20J2
137 2J]
138 2EJ8
139 28§ -
SR EAL
141 2613 -
152 26K)
143 2E)1
134 2643
145 20Hj
116 2006,
147 7803
M8 2832
149 2EHS
150 2887
15] 2885
i52 2897
i53 2£18
134 2865
155 246
156 2EH3
157 2EH2
158 2ER9
159 28Hs
160 2005
161 27H1
162 2FH4
163 273
184 2FGY
185 2FG2
166 2FCD
167 2FGY
163 2FC3
169 27CC
179 2763
171 26€D
172 2FF1
173 2665
174 2FGA
175 2EFA
176 2FGI
171 263
178 2FF7
179 267
180 2FG6

L e e e e A e = = E R e R - ke R R e — X —]

Node-pege @ 3
L CL CE4 " Coraents
(1/sec) {0} (@) (m
COS3.6T0 0 4037 300 35
33.670. 40,61 300 3761
TR0 437 3.50 14025
CLTaT16 442 350 40.76
73.710 46,63 - 10.00 0 36.63
W0 0 4614 ¢ 1000 0 T 3614
ST 4567 180 U 35.67
13.710 C44.8F 350 - L 4LIT
©73.710 14,36 3.90 10.86
N 10. 03 30 . 309
- 33.570 35.92 3.00 3692
33,670 40. 03 300 0 .G
55.120 10.19 - 3.00 37.19
p.ooe - 4171 3.00 38.71
So0000 - 40.98 N 38. 88
557020 0 43.78 S a0 "41.78
S 55120 224 . : 350 3.1
. 53120 43.3% - 3.50 41.89
3710 45.58 S350 42.18
T30 45.93 - 60D 33.93
C13.T0 4618 1L.0D 5518
13.7i0 46. 27 11.00 B2
53. 120 43.9 3.5 42.41
55120 - 42.18 - 36D .78
- 95120 j2.22 - 3.6% 38,22
35. 120 10.74 200 3B
] 48. 46 4.6) 43.86
43,020 48.17 4.6 43.57
43010 . 47.35 5,00 42.56
43,010 4.8 - 54D 42. 21
45010 48.66° . 500 13.08
3710 50.16 : :4.680 | 45.56
73.710 48.13 4. 00 14:13
2340 22 500 0312
49.010 .07 4.50 39.57
42.010 13.23 600 38.2
53120 10.71 4.50 36.2)
43.010 38.86 . 400 34.86 -
43.610 8.9 600 . 32.19
31.310 40.81 5.20 35.61
43010 5154 1.00 44.54
42.010 43. 10 0. 00 33.10
439. 01p 43. 3% 11.00 32.39
- 23.530 38,50 1.00 31.50
23.53D 38.84 650 - 3234
23.530 38.19 OO0 - . 2819
23.530 3.3 10.00 . 29.31
23,330 40.53 16.¢0 24.53
23.530 40. 01 1L.g0 © 0 29.07
23.530 - 38. 57 .00 5157
23.530 .28 - 650 - 1 9L74
23.530 38.23 700 3123
23.530° 2.2 9.00 332l
23.530 33.10 7.00 5270
31.980 33.21 7.00 2
- 23,530 38.85 6.50 32.35
23.530 38.80 6. 50 32.30
2053 (%812 6.50 3222
23.530 4183 ¥ 2. 63
A 42,21 16.80 26.27
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188
180
19

<LZ0NE-2_3(2005):

181
182
183
184
185

186

Cast

188

192
193
1191
1193
196

R 1}

168

-183.

200

201

202
203
204

. 203
208
207
208
209
210
211
212

:Annc.\‘-ds - 21

2FHG
2FH2
k)5
2Fl2
2RI
2FJ4
2FHS
2FH8
2FKS
2FHT
PLLOG
LN

2FCE

012
2FCF
2063
X021
1020
1018
3387
X018
304
3L
2K

2082 -

20K1
X138
XHi

2CHZ

ZFkS
2CK2

BRN}

Q
{1/sec)

-4,612. 140
- 41,600
0000
0. 009
5,009
35.620
£. 000

0.000
0. 009
9. 000
© 25,910
' 26.910
33,610
73.710
73.710
33.670
59,120
55.120
3.0
33610

+ -1, 300 000

0.000

YL
(m)

- Yode-page ¢ 4
oL £ Conpents
(a) {im

.50 - .22
1390 - 3213
C12.00 34.80
9.0 . 35.30
00 452
1.6 - 317
o . . 375
A00 - 49.06 ¢
© 450 0 49.20
£400 - 48,73
1. 04 5400
L9 ;o 3L0
15,30 ;. 21.39
© o 10.80 3142
142y - 21,31
T - T 0 Y
6. 00 3. 46
- 4.8) - 37.85
© 350 7 4288
© 160 3132
L00 - 3258
050 - 3376
0.50 23.85
2.50 3.8
© 350 - 31.43
3.50 31.18
3.00  37.03
1.10 3170
110 3rio
13.00 32.98
3.00 35.38
800 39.28
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LZONE-2 3(2009):

Branch Data Pipe-page @ |

N0 Sodell) > Node(D)  Twvpe Diz  Lea c qQ ¥ i ~di f.8H © Copgents
: ' C () () CQ/secy (afsecd (%) (@) (o) _

600 1760 110 33.936  0.138.  0.05 Q.09 -0.00

1 3851 38F] D 600
23362 - 38G] 0 €60 &0 - 110 5L8I6 D19 0.10 0011 0.0
3 33F2 3362 0230 (1780 116 - 4780 0077 005 0.0 0.0
CABR . 3BE 00 250 130 110 7113 16 016 0.22 .00
5 205 2076 D400 1630 S0 41865 0333 - 0.63 - 103 - 0.00
6 3BES KR TBO40D 730110 9339 00T S 0063 0.02  0.00
CTFL - 30R TD - 400 1450 110 11759 0094 0.¢1  0.08  0.00
8- 3DF3 HFA 0400 1100 10 48.548 C0.986 - 0.57  0.63 - 0.0
S QB . 3R § 600 1170110 0 63.832 - 0.226 - 0.13  0.03 | 0.00
10 3F - &Ry 0 CBOD 2020 116 BL7E5 (.29 021 0.42 0.0
bl 3CF9 SCR 9 :500 709 110 - 73412 C0.31 - 0.42 0 030 0.9
12 5074 50F2 0 (400 260 110 57720 . 0.439 7 0.8 .20 0.09
13 %R 30F3 .0 300 0300 130 . 36.780 0.520 © 1.3% 042 0.00
1§ 21 ~2DiC Qo600 3100 110 41.850 (0.8 0.0 £.02 000
15 265 07 © 0 600 710 110 - BA.T0 < 0.26 : 0.2 - €15 000
16 2EEC 98F3 0 800 370 D .278.057 0.55  0.50 . 0.138 .00
17 %868 2ERC 0 800 1700 110 -31L 181 - 0619  0.61 © Lo4 D00
18 28F6 2EF4 0 500 180 110 15.887 - 0.081 © 0.02 .60 - 0.00
19 2864 BEFY 0 500 820 110 18.583 1 0.095 .03 ¢ Q.42 . 0.00
20 2861 28 0 500 1330 10 (138.987 - 0.810 .. 174 265 . .00 -
21 2567 2663 Q250 10900 110 - 37.422 0.782  3.50 381 .00
W WG - 262 0 356 150 110  6A.814 0653 182  0.28 © £.00
23 2662 2661 0 330 M3 0. 26.301 0.275  0.36 - 0.40 0.0
24 2068 - 266l - 0 26 0 10 4191 0685 006 . 0.03 0.0
25 206 2068 0 250 34 MO' 20479 .0.417 115 0.3 - 0.00
26 2006 2067 0 30 500 90 - 36.913 0.384. 0.96 0.8  0.00
21 2051 56D 0 350 980 S0 1293 0013 .00 0.00  0.00
28 3065 SNTER 0 SO0 270 110 0.000 . 0.000 - 0.00 0.0 : 0.00
25 3065 - 3CHA 0 350 M6 60 - 57.567 .58 218 319  0.00
30 5CHA 3B 0 350 139 % 1596 0.155 020 0.28 Q.00
31 %384 3881 0 30 130 50 38454 0313 084 126 0.0
2 383) 58KB 0 350 400 60 70.993 - 0.831 401 L6 0.0
33 5388 3l S0 350 30 % 38393 0.3%° 103 0.3 C 0.00
34 38) 3488 0 250 210 110 10.25% 0.209° 032 0.06  0.00
35 386 3455 0 250 1550 110 L0730 0.622 0.00  0.00 .00
36 537 3805 0. 250 720 110 2L14. 0.430 L2l 0.8 0.0
37 3862 3867 0 250 460 10 54178 LI 693 319 000
333301 3861 0 300 100 110 853 0.2 009 010 0.0
39 3364 3865 0 300 M0 10 22197 0.3 0.5 ‘0.40 0.0
40 3365 3868 0 300 1160 110 . 20.565  0.305 0.52 0.5 0.00
41 3384 3865 0 3001570 110 40.983  0.580 LI 267 0.00
12 3837 3843 0 300 130 10 5L.500 0.813 319 04 0.0
13 37 3312 0 600 110 60 M35 0.401 056 .0.62 .00
21 3802 M S0 400 620 90 - 52951 0.420  0.9F  0.60 0.0
15 3482 34K 0 20 510 -10 43728 0.891 467 238 .00
46 3842 3B 0 400 630 10 85138 0.818  L62 105 Q.00
47 5843 38H2 0 600 950 110 85981 0233 DM 0M 000
18 3BH3 3Bl 0 400 1510 110 94.890 - 0.755 LU8 269 00D
19 3843 3847 0 300 970 KD 51382 0727 259 251  0.00
50 387 384 0 50 200 110 - 45.5% . QB4 207 0.41 0 .00
513068 - 3801 0 500 1030 110 92.853 L0238  A.87 502 . 0.00
52 3CHS 5068 0 660 520 110 " 112,558 0.338  0.38 - 0.31  0.00 .
53 3001 5062 0 €00 1750 60 70.828 < 0.250 . 0.23 - 0.40 - 0.00
54 2062 3061 - 0 600 910 90 1124 0.398  0.55 ¢ 0.53 000
55 203 2061 D SO0 1810 116 507,137 C LO0S L5t 273 0.00
56 203 - DA S0 400 590 119 15128 0152 @10 P 0.6 0.0
57 3043 306¢ 0 400 1530 110 107.143 0833 © 2.48 350 0.0
5% 300C C 306D 0 350 210 110 - 39455 0.4H - 075 ;- 0.20  0.00
59 300C 3063 0 400 BOD 11D 67.648 0.398 .65 0.8 0.0
0 0.0 0O 0.00

£b 3(CB AE3 BO0 730 110 - 17.957 0063



¢+ 20NE-2_3(2005):

2(0)

N0 Node(U) - Nod
- 61 306 - 3068
62 368 - C 306t
b63 G 63
T BY 3CHD s
65 ACHS P 3CHS

66 3CHS 3066
BT X 3c68
63 5CHS JCHB

89 HH3 369
©70 3C6Y 3CFT
L IR 3BF2
12 38F3 3CF9

73 3808 3B73

73 3863 3863
‘5 3803 -3862
76 3007 3368

11 367 3068

78 3061 36T
79 3063 30T

“ B 30FI 3bF2

‘81 30F2 F

82 3065 3DF4

" 83 2DFD 3DF}
84 2bF4 20FD
85 2064 2DF4
86 2006 2DFA

. 81 2DFS Z0FA
" 88 2DFB 2DFY
83 2EF5 2DFB

90 2¢FB 2DF3
91 ZEF9 2EFB
92 2902 2043
93 20H2 2DH5 .
9§ 20H3 Kol
95 ‘3088 acH2
§6+ 3CH2 ICHC

97 3CHC . 3cH1

43 3CHE . 3CH]
9% -3CH1 3CH3
168 3CH3 3BHA
10§ 3CH) sCH?
102 3CH7 3BHY
103 2CI1 5CHS
104 3Ci5 an
105 52 x5
106 306 x5
107 381 3458
168 3485 K2
109 3843 k1)
©H0 S J4K3
S I L1: IO 1V
112 341 7 3
113 312 8aH

S 114 343 342
1115 3833 - 343
116 38K1 385
117 I3 Dok
T 118 30K2 Y
1% 31 3483
120 3CK§ a1

Annex-45 .23

Pipe-page ¢ 2

Corments’

S0

0.00

Type Dia  Len 4 Yy JH f. oH
12)  (m) {1/sec) (mfsecy (%) . (m) (a)
0600 20 M0 59537 0211 §12. 0.02  0.00
0 930 M8 30 341757 0531 b4d 061 0.00
0 500 400 380 M5.382 - 0.387  C0.85 0 . 0.38 D00 .
0 1000 1290 THQ - 498.669 . 0.6833 ¢ 0.49 . Q.61 - D.00 .
0 160G 520 110 - 240.269 . 0.£88 0.37 93D £.00
<0 12900 430 130 1070 328 c0.846 083 (035 -0.00
0 800 320 110 624780 0.982 0 123 040 0.0
0 800 580 110 - 583180 @ 0.817 LA1Q 0,83 .- 0.00
0 S0 1070 . 118 541580 (.83 0 LO3 D 0.00
b B00 2340 110 (499980  1.768 - 5.86° 1512 ¢ .00
D400 490 110 26813 0213 019 . 003
P00 1230 100 28.437 0100 . 0.03 0. 03 0. 00
SO ERDT 1330 10 TG 0.232 0 016 .23 ¢ 0.0D
6 600 . 210 110 136.93> 0.484 ¢ 0.4 - 002 00D
8 600 630 110 121.075  0.423 0.43 . 0.29 - Q.80
¢ 600 1130 110 223.905 0. 792 1. 33 1.32 0.00
0 600 1680 110 1315 0.003 0 0.00 0.60 ° 0.00
0 800 1030 110 266.830 0,531  0.4% 0.4 ° .00
0. 600 1050 -110 - 70.245 0.8 . 016 0. 17 0.00 -
-0 600 580 110 202581 . 0.7I7 12 066 T 4.00
0T BB 470 - 110 150.9%1  6.569 0.73 0. 34 6. 00
D.-6060 830 110 160.991 0.589 073 0.6 0.00 .
0 B6B0 -220¢ HID. 132340 - 0.468 T 0.51 7 0. 12
0 60D 1100 - HID - 167.969 0.5 078 087 0.90
0. 600 1080 90 162423 (.34 .08 1. 16 0.00
S0 3Bb 114 9 19878 0207 0. 31 .53 0.0
030 . 40 780 20,189 0303 0620 £.30 0. 00
- 60D 0 (90 6R.A36 D42 6. 22 0. 15°  0.00
0 800 570 80 116508 0. 412 058 033 0.40
¢ 500 489 80.  B1.11%° 90.311  0.43 0.2i - 0.00
& 530 . 1380 a0 97.916  0.412 0.65 L0 - 0.0%
0 800 400 13D 551883 1.118 .1, &2 12 - 0.00
0 800 340 - 110 125884 0.230 0. 1t 003 - 0.00
0 800 280 - 1E0 . -357.004 0. 7HD 0.79 0.2 -0.D)
-0 GO0 183} 110 - 214 12§ 0.737 1.24 2.03 0. 00
0 "800 - N6 110 0 305721 L1081 240 -1 D00
S0 800 196 1140 254127 0.8 1. 83 03 0. 00
0 800 660 110 156731 0.554 6.7 0.45  0.00
0 600 310 110 - 215247 4.5 1.2 .33 0.0
0 CB00 1010 ¥IO . 173647 0.6 0. 84 0.8 0. 00
0 600 130 110 . 164.035f 0.580 076 Q.10 0. 00
0 660 1063 1E0 - IS0 T 0.533 065 0.65 - 0.09
0 1330 1030 110 1736.7056 1213 1. 19 b2 0.00
0 1650 530 116 1749.966 0-818 .44 0.28 0.00
0 1650 1480 110 1763.226 0.825 0.44 088 0. 00
ToD 1630 300 110 2249.622. 1,052 0.70 0.21 0.00
D 400 280 110 30.262° 0.41 024 0.66 4. 0D
6 400 830 1o 32,577 D.%% 0. 27 0.2 000
¢ 400, 520 110 63.324 0506 091 0. 49 090
S0 400 430 110 4172 (036 0 45 021 0. 00
6 490 730 - 110 1:815. 8,015 - 0.00 0. 00 6. 00
0. 400 830 )10 . 29811 0397 017 0. 14 0. 00
-0 400 10200 110 - B6.833. 0.691 1. 63 1.72 0. 00
0 400 EDB- 110 123.480° 0.093 3.3z 2. 00 000
o 0oBRD- 490 11D 235.315 0832 148 072 0.00
4600 970 11D 22223 0921 . 1.0 L 0.0
0 3bd. 830 11D 56.015 2782 3¢ 21N D. 00
0 300 880 110 231037 0.412 0.9 0.7% ¢ 0.00
-0 3 7 110 2193 0.4% 0. 01 0.6t - 004
0 500 440 110 389.888 0.93 0 46

- 0.00
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| <ZONE-2_3(2003)

Pipe-page : 3
X0 Node(li) -- Node(D) Tvpe Dia Lea - C Q ¥ i dil f, ol Conponts
(a2} (w) (1/secy (mfsec) (%) (e} (@} o
121 3CK1 - - 3Bl 0 &0 2130 10 362736 0922 0 081 LT3 .00
122 3BKI P3N Sob 300 2230 11D - 5M.625 0 730 260 5. 98 0.00 ' :
123 381 - ¢ 38 ¢ 8§00 1300 110 21.995 00M4 0 GO0 001 0.00 L '.
124 38J3: ¢ 38]2 -0 B0 15307 MG 34.833 Q.72 0 308 471 0.90 S ‘ :
123 3\)2 312 O 20 820 - MO - ILTIT - 0.239 0 0.4 0 025 - 0.0D '
128 38J3 ¢ 3318 © 90 800 580 MO 4ID.5ES 0817 102 059 0.00
127 38J8 3814 -0 B0 1140 310 (363849 0724 0 081 083 0.00
128 384 3849 S 00 8000 1100 110 222 0.502 041 D45 T .00
129 3BRY - ogEle - 0. 60350 110 c3B63M 0 LZE0 318 0 0.48  0.00
130 3BHC - U S0 600 140 1100 55.8 0197 010 061 6.00
131 3BAy . 33K8 ©0; BOB 170 1EQ0UI87.882 0664 497 Q.17 ¢ 0.0
132 38HC ~ ~ .. 3BHd 0- 600 1760 110 233.810 0.898 . L70 2.9 ~ 0.40
133 3385 -+ 3BH3 ~0 B0 310¢ 130138667 - 0.483 0.5 Q.18 D00
1343885 - 3BHG S0 460 420 130 - 90473 D561 0 LM 048 0.00
-135 3846 KEHY 0 3B0 &0 110 23.803° 0.337. -0.62° -0.40  0.00
135 3By - - s 0 460 570 130 60.448° 0.481° 6.86: - 0.45  0.00
137 3816 3] 020 1080 110 18.298 0973 - 0.93: 0.5  0.00
- 138384 " 3BJ5 0° 250 1340 1107 32806 0.668. 2. 74: 367 0.00
139 3814 .+ 3BJS 0. 250 1350 110 32163 0.655 261 467 . 0.00
140 3819 L 3813 D B0 820 110 383.055: 0.7B2 091 07T 000
14} 3CJ2 - 3BI9 D80 840 : 110 433726 0.815 LM 088 - 0.00-
142 38J7 - 3BJ3 S0 20 1180 310 19.8E6: 0.3B3 0.0 . LQB 0.0
143 313 L3817 D -20 860 110 23634 0.481 L4F LIS D00
124 3013 3817 O - 400 - 8§20 - 116 . -80.366 O.640 . 146 119 000
145 3817 3BJ3 O 460 1270 - 116 - 58274 D472 0.83 - L5 D@D
146 3C13 3CJ6 O 1800 . 680 © 110 2200.635  0.855 0.4 . 0.20 - 000
147 K2 - 3CI3 0 1800 2H0 - 110 2239.022 7 0.888  0.45 0.93 ° O.00
148 3CK2 I {1 20 . 800 890 110 - 416.576 - 0.82% 103 Q) D.OO
149 DC-R1 30k2 0 1800 340 110 2600.000 1022 . 060 0.20 00D
15D 2CK3 K2 ¢ 800 210 10 02507 0.2 003 0.0  6.00
15t 20¥3 20K3 0 80D 80D 136 248740 0.485 D40 02 900
152 28L1 2EK3 Jb 300 2410 0 13322 0188 ¢ 021 0531 D00
153 26Kz~ 2FK4 ¢ 200 500 110 - 10457 0.333 0 0.98 049 - 0.00
154 2Fk4 T 2FK3 ¢ -0 880 116 15682 0318 - D69 - 0.47 - .00
155 2FK3 28K1 0 300 2580 110 18444 0.261 039 L©D . 000
158 2EKE . 2EK2 § 800 280 110 - 441155 0878 0 L6 031 - 00D .
- 157 2EK2 - 2EK3 g 800 83 10 35214 0837 01 061 DOD . -
158 2EK2 2DK5 9 230 3200 116 - 22232 00433 0133 C 427 0.00
153 2085 2DK4 S me 13 e 22232 00433 0 L33 DT 0.00
160 2€01 oK1 0 250 1210 110 900 D16 &1 013 0.00
181 2C11 343 0 230 180- N0 37.321 D60 348 063 0.00
182 2C17 €6 0 300 250 110 62196 D880 368  L.G6 0.0
163 2CJ4 - el 0 &0 8i0 HD 26223 0.927 1.8 . 1.52 .00
164 20)3 24 0 &0 150 1D 262236 Q.97 L& 021 0.00
165 20)2 i3 0 300 31230 10 3500 0.5M . L4 L8 4D
166 20)2 207} Do 200 150 10 ILE0 0.3%1 - 132 152 000
167 2E)A 2o -0 B0 700 100 42,350 0813 0 £.49 315 - 0.0
165 2E)A 26K1 0 "800 17200 110 254060 0.505 042 072 - 0.00 o : :
169. 2E16 2834 0. 80 100: 11D 726151 1445 293 029 . 0.0 - -
170 2EH4 . 2808 0. 300 16 MO 14801 0210 028 0.2 0.0 B
171 2FJ3 2814 C003200 26200 11D 332552 0.29% 018 025 0.0D ' %ﬁ
172 2FK1 - F13 0 200 610 1D - 388 0.123- 415 0.0 Qo0 : i
113 22N - 2edl 0 1000 1790 1100 938.566° 1238 L7 313 - 0.00 '
134 2EH] 2034 0. 400 380 )IG: " BO.B3I° 0.843. (147 - 0.56 0.0D
175 20H) 2046 S0 250 1800 N0 17088 0.348- C0.82 - .48 - 0.00
116 -2bJ2 2018 0 5001520 0 110 44480 0829 L83 302 .00
17 221 20)2 0 800 1900 MO0 374020 0T 0.8 163 00D
118 7814 .o 2R 0 1200 - 580 - B0 538590 - 0.4% 0.2 025 0.00
119 2833 M. 0 60D 1000 MG 314688 L1I3 253 253 - 0.00
-0 0.29 - 0.00

180 2643 - 2E52 - 500 - 160 110 161716 0820 118



7 Annex45- 25

< Z0NE-2_3(2003)

_ ) Pipe-page : 4
X0 Node(U) -7 Node(D) Tpe Dia  len C @ v i aH 1. af Commants
_ ' (ea) () (/sec) ~ {misec) (%) {0} (m)
181 2E§2 - 2EH4 D580 86 - 10 1217068 0 0514 0.2 0.81 6. 00
© 182 EHT - 2EHY 0 300 180 10 131.813 0762 B3 - .08 0.00
183 2EH> Lo et 0 300 - 150 110 385.823 : 0.93] 24 0.4 . 0.0D
C184 2801 - 2EHS 0 500 790 C 110 : 200.228 - 1020 C.2.66 0 210 0 00O
183 28JT ¢ . 2EI8 0 1000 - 660 C 110 1343.723  LTIT . 308 0 2403 000
186 2E38 2B ~0 100D BOD -0 110 1270.015 © 1.617 278 2220 00D
© 187 ‘M - 2867 0 500 2588  H10 . 201805 - L0250 269 ¢ 6.95  0.60
188 2GS - . - : 2EGT 020 g 1 9.612 ; 1.§31 . 19.95 | L.&0 ¢ 0.00
189 ZEHI: - 2EH6 0 (BO0 -€0D :1iD 583.393 CL161 - 18- LI8 0.00
190 2865 © ¢ < 2EH3 0. 600 - BSD 110 77L300 1531 0 A2 281 Q.00
191 2EH3 - [ZEH2- D300 1050 110 67.790 1 0.95% 4.32 ° 454 0.00
192 2862 . 2et9 <0 300 558 110 59-250 0.838 - 3.37 ¢ 1.8 - 0.00
© 193 Z2EHY . ZEBB 0 300 430 110 - 10.240 . 0.145 6.13 - 061 -G¢.00
194 265" | ¢ ° 2EHB 9 300 1310 11D 38.710 "0.348 - 1.5 202 2 0.40
193 DG - 20HS S0 80 1230 110 268.45F 0 0.531 - 0.46 © 0.58 0.00
198 2EH1 : 2DH2 0 1000 1940 MDD 841.688 - 1.072 130 252 0.00
- 187 2eHl 2DH4 0 3000 430 N0 033431 0592 - 130 0 056 0 000
. - 198 2Di4 .+ ZDHB 0. 300 1840 it 27.288 0385 0.8 - 148 D00
© 199 oAy 2DHG 8 2300 1880 10 16.788 0342 7% - 148 0. 09
© 200 2FH) 2EHS 0800 980 - 110, 8&068. 965 1.603 356 348 0. 00
201 2EHS 2Pt ¢ 300 140 110 24.825 0.351 0.87 097 7 0.00
‘202 2FH3 - b I 6 300 450 B0 24185 0342 064 029 0.00
203 2267 2EG3 6° 300 95 110 63.702 0.90) 3.8 3. 8i 0. 60
¢ 204 3CHB C3H G: £00- 620 110° 331,703 1.173 2.1 1.73 0.00
- 205 2668 2EF6 0. 800 14200 110 36).493 0.7J9 0. 81 1.15 0.00:
] 206 2FG2 . 269 0 200 430 110 30827 0.6%8° 475 03 D00
§ 207:2F6D - w62 0 800 430 110 . 362.811 0.722°  0.81 . 035 0. 00 .
= 208 2°G4 . - 2FGD -0 800 MO 10 - 388341 D.ibS 6.9 D12 0.00
209 2FC8 2FG1 0 800 600 110 595.407 1185 203 L2 .00
210 2FGC 2FCB 0 ED0 1470 <86 - 157.530  £.557 1.2 .. 150 0.00
211 2FCB - ZEFD b 800 430 90 134000 O.474 0.76 0.33 0.00
© 212 2EFD 2FF4 O 600 3% 90 - 23.330  0.083 ° 0.03 001 000
213 2004 2068 b 256 530 - 110 21635 0.383 2.00 0.86 0. 00
214 2ECE - 2DGA 0300 2880 110 16.798 . 0.238 . 0.33 - Q.94 0.00
215 2763 - JEGY - 0800 1250 130 3426 0.007 0.00 000 0.00 -

216 2FG5 At § 300 780 1D 5T.737 - 0.817 3.2l 2:51 0. 00
201 °26Gy - - o EEGS BTS00 90 N0 34207 0484 122 .20 - 0.00
218 2EFA © o PEFY 0 550 750 9D  B32. 366 - Q.57 1.13 0.8% 0. 00
219 2¢G1 2CF4 S0 600 133D 80 103.406 ~ ¢.386 0. 47 0.64 0.00
220 2G4 2561 0 600 - 340 . 90 185535 0.638 1.33 0.46 000
221 2FG1 2FG3 0400 280 - 110 24.679  0.188 . 0. 16 0.0 0.00
222 G2 o263 11 {1 O § {1} 22.381 0.178 014 0.0 0. 00
223 2F63 ZFFT - 0 406 510 MO0 23.530  0.187 0.15 0.08 &0
224 2066 HGT 0 80 120 110 823.527  1.638 3.85 044 0.60
225 2FR2 il 0 1063 510 110 1029.76% 1.311 1.88 1.01 0. 60
- 226 kK2 - 2FRL G - 200 1830 10 4.3718  0.139 0.20 0. 36 D. 00
227 2FK2 . 2FKd ¢ B0 510 K0 337768 0. 79) 0.96 0.42 000
228 2J2. 1 FI5 0 300 100 MO M2.022 2009 16.97  L.10 0.0
229 2FIF . 2F12 0 100 1500 (130 1416.716 1. 804 2 I 0.00
o 230 2FJ) - . DD 0 1330 1200 110 2167. 798 -1.5M4 1.13 2.08 g 00
g: S L1 ENn - 2EI3 D 600 2{0: 110 550115 1. 946 i1 1.70 0. 0D
: : 232 2F3y - 0 W4 Co0 2900 1130 110 0.135 0.0 0.4t 0. bt 0. 00
233 IF¥5 SRR 21 X S 200 HMO- N0 8722 0.3 0.8 083 0. 00
(234 K3 -, - 2EXI 0:-800 2610 110 242.352° 0482 - 0.38 - LQ0  0.00
© 235 2FK4 . 2Fk3 S0 800 10 110 318.8%%. .63 081 047 .00
236 28)2 o eFH3 S0 1000 300 110 1200.934: 1588 250 0750 ¢ .00
231 2Fth erhi2 0 106 870 : 110 1I51.974° D467 @232 2920 Q.00
238 272 2rH3 S0 0 410 N0 CTAI8F . 1035 498 235 - 0.00
239 2FHS - FM 01500 300 110 3658.205 0 2016 ‘273 6.82 0. 00
240 2FH9 2rig b 280 ‘0.64. 0.00

1560 . 230 110 3707.215 2.098
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<CP0NE-2_3(2003)>> ¢

Pipe-page : 5
) NodefU) -7 Nede(D) - Type Dia Len - € Q ¥ i dd f.dH Congents
' {rm> (md (1/secy (afscc) (%) - () {m}
241 2FHY 2FH3 S0 800 220 N0 904925 1800 440 057 - 00D
242 i ©Fm ¢ 800 300 -1 855,515 LT03  3.87 - L1900
Do M3 PUOG.  2FHY 0 1500 310 10 4bi2 140 2610 418 - .30 0.00
- 244 ZEH) 2EH2 P 300 980 11D 46,380 0.60% 216 207, - 00D
©-2d5 ZEH3 2EH) © D 400 26200 100 TLIOT .58 0 L 16 - 241 - 06D
©4h 3CHY 3BH1 D0 6001570 900 206.769 0 0.731 - 1.63 265, - 0.00
£247- 306D AR | ©0 B0 80 80 - 25.451° 0.265 048 0.43: C0.00
"248 3065 3061 S0 330 210 80 TI6.146 01680 21 0.0 Q.00
219 2EGS L b S0 800 190G 10 344.53F ¢ 0685 0T - R4) T QDO
(230 2Pkl - - 2FRY ©0 1200 B8D: 110 407.75F  0.381 0 M. 008, 000
231 2FCE . 2FGE 0 1000 C 240 1900 580759 1243 L2 042 000
232 2FEb . 2FGE S W00 B 10 980759 L8 o L7220 2.03° 0 0.00
1253 2FG5- - X012 0 800 810 110 84.682° 0.188 . - 0.05° < 0.05 | 0.0D
254 X012 © 2FC3 -0 &0 - 360 110  34.692 - 0.1883 003 :0.00 Q.00
255 2FGF 2FG8 - 0 800 600 11p. 346.95% 1038 173 L4 000
236 2°GT © 2FCF 0 800 130 I10 546.938 1.038 " 173 026 - 0.DD
257 2063 - 2062 ¢ 600 140 -90 ¢ 14B.040 0 0524 0.9 0.13- 000
258 2064 2003 0 6000 770 0 90 < 1BAEGBY  0.630 1.3 (L4 000
B9 X221 - %Y 0 500 160 : 119 81333 0414 050 003 000
260 2206 ©oXe2l 0 500 - 5% 110 81353 0414 0.50 - Q.23: .00
261 X020 . PG O 8§00 - 380 - J10 - 503.557  L.O14- 152  0.51 0 D00
262 2EHS o Xe2n . "0 800 870 . M0 - 903557 - 1L.O14  1.52 L3200
263 X019 5 © 0 8D 250 110 0 226.330. 0.450 - 031 0.10° 0.00
264 2EJ3 019 ¢ 800 380 110 0225330 0430 03 0.3 000
265 IBFY _3BET 0 - 600 1070 10 - 23.056 - 0.082 002 002 -0.00
266 X018 ¢ ko I D 6D 136 % 29224 0103 0.65 Q.00 D00
267 3062 LN O €0 480 B0 -28.224  0.103 ¢ 0.03 - 0.03 . 0.00
268 3413 EARE] D -300 51 - 10 26910 0.331 0.78 0.4 - 0.00
269 3483 SR LER | O 300 2630 110 25910 0381 - 073 203 0.00
210 2K1 - 2DK2 CoD B0 1156 110 100660 - 0.356 031 - 0.35 0 D00
211 20K2 2Kl 0 '300 3340 110 - 26.950 0G.381 0.7 262 0.09
212 26K1 . 2DK3 <0 -B0D 1320 )10 282400 0.562 0 0.50 . 0.67 : 0.00
213 20K3 - 2083 D 800 1950 110 456.77% G908 - 124 247 0 0.00
74 2009 a3 0 230 200 10 35254 0718 313 0.63 - 0.00
215 20)9 20K4 0 230 1200 130 5732 017 011 013 0.00
216 2DHG 2CH) 0 - 250 1870 110 - 39425 (0.386 - 1O 1.9 0.00
217 2CH] JCH2 0 20 200 N0 4130 D82 421 0 08 000
218 2008 202 .- 300 1500 110 : 3LHI3 0440 102 LS 000
219 XH2 32 C 0 300 220 110 0 63508 0.898 . 3.83 0.8 ¢ 0.00
280 2FK5 2EL] -0 800 5020 116 238985 0.515 . @43 132 0.00
281 20K2 2CK1 0 300 1130 10 6720 D.095 - 006 007  0.00
282 2K3 2CK2 0 300 1200 110 40.330 0.571 - Lg6 1.9% 000
283 20K3 2cls 0 600 1900 - B0 72172 0.25 017 D32  0.60
285 21 219 D600 70 110 - 2484 0D.009 000 00D 000
285 2002 2CH2 0 500 2030 W0 93.820 0.503 Gv2 L4b  0.00
286 2CH2 2R 0 500 & 1O 1305 0.038 0.O0L - D00 D.OD
287 217 . 2CH] ~ 0 500 4120 MO 65739 0.333 0.3 L3 009
288 2CJ7 Py .0 600- 730 310 - 79.181. 0.280 0.20 - 014 O.00
289 3367 T 3BE4 0 600 80 10 23096 0082 002 DO1 Q00
290 2FC8 - wee - 0: 609 510 1t0- 181060 0.610 0.9  0.46  0.00
291 2FKi . eFRS 0 800 1530 10 332605 0662 0.6 - 106 0.00
- 292 3Diig © 30 -0 400 150 L 129615 L@d1 353 053 - 0D
203 2012 L I 0" 600. 3310 130 22477 0.7%5 . L3 - LT3 : 0.00
201 2601 - EK3 - 0 800 2320 L0 ITLGM 032 2 051 - 20D
295 2Fx2 Fid T 01200 18%0° 130 480.5%1° 0.425 - 018 - 036 - 000
295 ZEFS - S 0 5007 132 16 40379 0.226 - 016 - 002 000
297 ZEFB . 2EFC 6 550 17 N 237 0010 000 000 000

208 2DFA it S 30 103 10 618 015 i2: 0 0.0) - 0G0
299 2064 - 2066 S0 300 BT I BAS8T LIS 05380 0.47 : 0.0D
-300 20G8 . 2E6} 0 300 5B4: MY £.615 09034 006 D03 Q.00
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Pipe-page : 6

1800 3931

110 -1300. 600

G Node(ly -» Node(D) - Tvpe Dia  Len - Q ¥ i cH f.dd Connenls
_ (an} (o} (1/s2e) {ajsec) (%) (@) ()] :
S 301 2FG1 2rG2 D 600 172 119, 33821 -0 0. 04 0.01 0.0%
- 302 2FCT - 2FG8 S0 600 7869 110 253.039 C 0.895 © 1.63  L30 o 0.00
303 2EFD 2EFA S0 600 (12T 110 - 86040  0.507 0.23 ° 003 0. 08
304 2FJ5 24 0 400 780 110 58561 G6.466 081 - 0.63 0.0
© o305 FB3 B £ 0 100 1145, °110 C4.0842 00370 001 - 0.01 0.80
- 300 BRN3 .OBFR2 0 0511 - 017 0 D65 0.0C
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3.1.3 - The Resulis of Preliminary Primary Pipe Network Analysis for Zone 4 : (2005)
CCZONE- (200333
Node Data Node-page @ 1
AU Moder Tvpe Q w (BR EH Cooments
(i/sec) (@) (0} (2>
1 48%] ] 78.850 3443 200 3243
240y 0 ©79.930 k% B I 1/ B B £
©g e 0 165130 0 - 349 Lob . 2183
Uy D 19850 3.3 1360 22.43
5 4B 0 S 0660 . 35.16 15.00 - 2116 .
6 408 6 . 67860 @ .30 130 33.20 ©
7 4DC2 0 45240 . - .1 460 . 81L73
© 8 4 o 167.860 © - 3447 .20 - 3327
g 40 b SN ] & W 20 2944
10 4EC8 ] 45.240 35.53 10.9¢ 2463 .
I} 4FCY 0 64.350  © 3.38 1080 . 2418
12 86C5 0 19110 35.63 1200 23.83 -
13 4EN) 0 L0 36.69 .00 . 28.69
14 4FAl 0 I 3640 oo 2840
13 4F8} 0 11.10 36. 41 H.00 2841
16 4682 ] A4 - 013 A0 281
AT fER3 0 e - 3707 .00 -30.07
‘18 4€81 0 45.240 © 3007 £00 . 3L07
19 1982 P 45. 240 31. 0§ 3. 00 32.06
- 20 4981 0 83. 180 31. 18 3.0¢ L
21 4341 ¢ 83.180 36. 27 3. 03 .21
22 4BAL i 83.180 3.1 R I L W
23 4CA2 0 89. 180 35 52 210 73342
24 183] 9 175. 630 35.77 0.50 3. 21
25 4832 9 175 630 31.38 - L0 3638
26 4B(2 : 9 175. 630 43.33 ¢ LOD 42.33
21 4002 ) 89180 49. 71 L OO 4.1
28 4(C) ' 0 157. 040 31.50. 4.69 +33.80
2% 4604 9 . 18110 35.88 18.00  -17.83
30 DC-RE 1 -2,431 530 o0.00  0.00 50.8)
31 40¢4 0 £9-180 - 42.833 - - 400 -38.83
32 408} 0 £, 180 38.60 C 1.0 3. €0
33 4bCt 0 45.244 31.23 2.00 3523
3 4EC2 G 45,240 ST 10.00 21.01
35 4EC3 9 45. 240 iz 10. 6 27.24
36 4EC] 9 15. 240 3820 400 2.2
37 4ECs 0 43. 240 KEN P4 .00 28. 12
38 4ECT 0 61,850 .82 - 5.00 23. 82
38 4ED) 0 61,850 .73 600 - 28.73
£0 4ECS ¢ 45. 2440 35.56 LD - 2456
4] 4E¢4 ¢ 45. 240 31.26 “10.00 21.26
42 4FC) G 3. 240 31.31 10. 04 21.31
43 DC-R4 0 -1.560.400 3. 40 200 35. 40
44 4FC8 0 R0 36.29 - 1.0 22.2%
45 4FC2 0 45.240 - 36.25 11.08 25.25
46 4033 0 .24 35.6% 400 398
47 402 0 169. 130 35.51 - 3100 32.51
43 1843 P 189130 34.87 - 1. 0% 33.87 -
49 {842 b 169. 130 381 0 300 . 3ha4
50 414] ] 79.950 .44 0 050 0 3394
51 4E42 0 160. 290 36.61 . . 680 3061
52 4001 o 67. §60 .48 L5) . i 3297
¢

33 4EMd L0 344 48D 3184



Annex-45 - 29

CIONE-1 (200500 ‘ :
Branch Data _ ' : : Pipo-page 1 1
M Sodell) -5 Node(D) Tvpe Dia Len  C Q ¥ i gl fdi Comments

- (em) (@ (I/sec) {mfsic) - (%) (m) (o}

BRI 183 0- 600 2350 110 - 8524 0.030 000 0.0 0.0

2 4K . 4BUL 0° €00 1560 110 FL426 0.253 016 - 0.21 Q.00
Y - AeXi 0 500 1280 ¢ 110 49239 0231 83 025 0.00
IR ©4BA 0900 2030 110 115104 01810 .05 Q1L C Q.00
ERLY: Cycan 0600 15800 110 112731 0399 0.38¢  0.51 0.0
g0 L 4ea D BOD 1740 110 220763 Q.39 0 .52 0.3 0.0
7. 40X S0 U 0D 2330 110 102197 £.381 . 0.32 Q.73 0.0
1 X T 0700 1230 MO 63024 0.164 .06 0.03° © 0.0
C9aEAE 4 0 600 1740 1O 119013 642 0.42 0930 00D
TIEM T 46 0§00 2740 1M 11&043 0 0237 0100 028 0.0
TR a2 4DDB 0 400 2050 110 49.73% 0395 ° 060 123 Q.00
P12 D4 4DDS: 0 809 1200 O  65.308 2130 - 0.03. Q.01 0.0
13 ARG - 4EeR 0 500 0720 B0 21718 R M1 00T 005 000
M40 aRet 0 500 1310 16 19.813 LI 004 0.6 0.0
15 4501 4FAL 0 600 5030 0 5438 £.132° 010 0.29 0.0

16 45B] C4FAl G o600 1699 M0 16723 0.059 - 0.01 0 0.01¢ 0.0
17 4882 4FB) 0 700 2190 N0 136.406 - D405 033 0.2 0.0
18 45B2 1883 0 1800 970 N0 - 74590 231 © 0.05 . 0.06 Q.00
19°4EB3. . - 4EBI 0 1356 10 DO - 62097 2013 0.00 . 0.¢¢ 0.0
20 4EBL . 4DB2 0 1330 1750 MO0 . 76.4%6  £.053 000 0.00 0.0

21 4DB] 4052 0 1200 1230 110 17890 0.158 0 0.03 001 0.0

22 DBl DA} 9 900 2050 310 33758 0531 . 040 083 0.0

23 341 acRe 0 600 1670 0 .63.678 0.225 013 0.2 ° 00D
24 4382 1881 0 660 840 M0 177.3% 0.627  0.88 .61 0.0
35 4BC2 . 4BBD 9 600 2210 110 ©325.5%5 1152 269 58  0.00
26 4002 4BC2 0 700 2260 N0 S0L22% 132 28 641 0.0
27 4002 4l 0 60D 1880 MO 525,362 1858 - 6.53 1227 00D

28 DC-RS 2002 0 1500 450 110 245L.030 D664 - 0.3%  0.23  0.00

29402 ddd 0 300 210 G0 17LT8 2514 2570 681 0.0

30 4602 481 0 560 09 110 264.857. L3I . 447 ILIT 00D
31 4CB} 4852 0 300 15100 10 20430 0.8 0.81 122 0.0

32 A(B) 4BA] § 800 230 10 462722 9 L2 28 0.0

33 4631 4BA] 6 600 880 110 . L765 006 - 0.00 0.00  0.00

3401 4A2 0 600 1330 110 138.233 D489 0.55 .75 0.0

3 481 481 0 1000 210 110 59.N2 0737 0.65  La} 0.0

5 4cct 408l 0 400 2110 110 265602 0.2i2 019 040 0.0

37 4CC) i D800 930 110 200506 0.40] 0.27 .27 . 0.00

38 45C1 18] 0 60D 1640 110 §3.542 0391 010 0.18 .00

39 48C2 g8 0 600 1280 110 5688 0020 0.0 0.00  0.00

048 gEM 01330 216 110 608543 4% 017 038 ¢ 0.0

41 4803 1882 0 500 1220 110 32908 0.167  0.03  0.31  0.09

12 4803 46C2 0 500 1360 110 18L281 0.2 013 0.37 0.0

13 4002 ACB1 0 800 2600 110 §93.587 L7 430 iL17 0.0

11 40CI 28C1 0 600 a0 110 102324 0362  0.32 103 0.0

45 4EC] A8CH 0 500 4€0° 110 187.438 0.%5 236 108 0.0

45 4EC6 AECT 0 600 2 10 WLOB 0TI LI 030 0.8

A7 4ECT - 4EDI 0 €00 180 1i0. 33165 D471 0.52  0.09 . 0.00

CagE0l . 40Dy 0 600 1330 110 €5.308 6.231. O.M 0.9  0.00
49 4505 AEC 0 500 1590 110 . S3.830 0500 0.28 - 0.41 0.0

50 464 . AEG5 0 500 1610 110 121.582 061D LG6  1.70 - .00
5E4ECE 8GR D 1000 120 110 238033 0303 013 002 0.00

B4R AR D 1200 480 110 350.050 0.318 011 . 0.05- 0.0
S SIDC-RE 4RO 0 1800 - 360 110 1580.000 G.B13 023 0.09: 0.0
SU4RCH . AFC 9 600 1550 110 152.200 0.538 .66 102 0.0

55 4PC3 1FC2 0 300 - 400 110 35767 bWT 010 003 0.8

56 4FB] 1502 0 500 450 110 (63567 -0.39 037 0.16° 0.0

N IR 'V B 0 i 500 13i0 110 58003 . D286 - 0.27 . .37 - 9.0
- 38 4PC3 WEVE 0 500 FE0 - 110 72084 0388 0400 071 0.00
59 4EC3 4508 0. 500 830 I 17322 0039  0.03 - .03  0.00
0 0.56 - 0.8 0.0

€0 1EC2 {EC) 600 1T - 1E0 - 130.333 0. 461
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- ACEONE-4 (2003

Pipe-page @ 2
N Node(F) -» Node(D) Type Dia . Lep o ¥ i df f. dif Compents
' o (@ T {i/sec)  (n/sec) - (%) {m} ()
61 4CCt - AC3 S0 400 3700 1100 14021 116 408 T 1B 000
62 4§03 S 4 0- 400 - 130 116 2974 0156 199 0026 000 |
“63 D03 4003 S0 800 1540 D110 47.182 0.434 - 0.02  0.03 . Q.00 L @
B84 4Dst © 432 S0 1000 1850 110 452917 ¢ 0.331 0.4 Q.76 0.00 ' Loy
£3 4Bil 1843 - 0 800 1460 - 110 312629 - 0.620 - 0.6 - Q.80 00D - '
5 4843 1842 S0 G860 1430 2310 SH026 L 0107 - 002 003 00D
67 4843 - - 4Aad 0 606G 1810 110 - 83.474 - 0.313 0.24 043  0.0D
€8 4E1] A |1V 0 1260 4460 110 483.052 - 0427 019 Q.08 0.00
© 8% A Elen)| 0300 1180 "0 88538 - 0233 108 83 (.00
10 40D] © 4003 0 800 1280 110 - 20.6%8 001 Q.00 - 081 00O
11 46c4 AGC5 0 -5060 1926 © 116 . 38.983 0189 - 013 . 0.2 000
72 4By 404l S0 1200 17600 110 - 342746 0.503 0 010 - 017 0. 00
13 4EA2 4EM ©o0 12006 18160 1100 322762 (0.28 0 0.09 - 017 000
4082 4E44 0 800 21007 -110  21D.137 C0.418 -0.30  0.62 (00D
© 13 4EC3 4EB2 0 1800 1260 110 C 938493 0.368 0.0% 011 DGO
76 4EC4 {EC3 0 1800 160 FI0 957.634 -0.376 - .03 Q.02 0.60 ¢
) 010 00 0.0

AT 4R 4EC4 1880 520 110 1002.52% 0.3
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'3.1.4 The Resulis of Preliminary Peimary Pipe Network Analysis for Zone 5 and Zone 6 (2005)

(ZONE-3_6(2005):
- Node Data

8.62

© 21,52

Nege-page s |
\O Sodew Twpe Q@ 1 GL ¥ Comments
{i/secd e @ W)
1 8FK1 0 T 59.37 13.00 46.37
2 668 0 0.000 5500 - 1700 . 3B.CD
3 660G 0 - 4202 53.53 ¢ 11.00 . 36.93-
4 §0G3 4 42,120 52.31 . 1800 ¢ 3.37
5 &¢1 ] S 371,310 372 ¢ 20000 7 3172
- 6 §RGI 0 . 31310 51,127 ° 20,00 .31.i2
7 EHGY 0 131300 50.97 . - 20.00 3097
8 CHG3 0. 7 31310 © 50.85 : 2400 . "26.85
9 BHGS 0 ; -37.310 50,58 0 23006 21,78
© 10 BHGT 0 :-'5%.000. : 3l.62 - 2200 - "29.82 . -
11 BHHZ 0 3%.000 - 51.22° ¢ 2050 ¢ 9.2
i2 BHS 0 ¢ 35000 - sne2 o206 A2
13 6HHd 0 © 30. 009 °L51 ¢ 20,00 - di5E
14 6HH4 0 -3%.000 ¢ 52.49 2,00 0 0 28:49
15 ECH3 ¢ 42120 C 5335 160 ¢ 3135
- 16 6069 ¢ 12120 53.11 16.60 . 3711
17 6G6E 0 42120 521 16.50 36.24
18 BGGF H 42,120 5180 ¢ 2200 25.8) -
- 19 6CGB 0 42.120 . - §1. 48 2100 - 3048
20 606Y 0 - 0.000 593 © - 20,00 31.53
21 6CGN 3 0000 0 " 5206 - 180D 34.06
22 BCEH 0 C0.080 0 3393 18.60 - 3553 .
23 B0G4 0 - 0000 . 5167 . 1830 ¢ 3331
24 B0G2 0 42320 51.86 17.00 37.85
23 6666 9 42.920 . ».07 - 1650 - ¢ 38.51
26 BGOA 9 42120 - B 10 16,50 3860
27 66eC 1 42,120 . 55.38 1800 © 39.38
28 €601 0 - 42120 .67 1450 ¢ 4007
20 BGH2 1 42. 120 3146  ° 18.00 36. 16
30 6GHL 0 3410 55. 81 10. 00 45. 84
31 66J3 0 34.710 53.80 - 15.00 - 40.50
32 &1 0 3710 2811 800 :50.71
33 66Kz i} MU0 6037 8.060 - <5137
3 66K3 ] 34110 5%. 62 10.00 - .49.62
33 86X 0 34710 5944 . 3.0 0 46.44
36 6GCD ¢ 212 5405 - 14.80 39.235
37 &CHE ¢ 3T 55. 55 14.00 - 4135
38 EHH3 0 . 3T 56.47 20,08 . 36.47
3% &411 0 - 34710 57.30 110D 46. 30
1D 6HG) 1] 37.310 53. 83 260 :30.93
41 £HG2 0 31.310 50.87 . 20.00 30.81
42 BEGH ] 31.310 £9.41 24.00 25. 44
43 gHGy 0 31310 4322 21.00 28,22
44 SHGI 0 54. 810 48.68 - 18.09 30.68
45 SHES 0 5%. 870 48.67 21.00 21. 67
46 5GF2 0 41. 330 19.31 20. 30 23.81
47 IGFP 0 0. 000 49.48 -20.50 23.9%
48 IGFE 0 0:600 - 45.85 18.40 . 31.85
. 4871661 0 13.810 5052 - UR.00 33.52
50 5602 ] 18.570 11.58 12,09 35.58
51 5CDE ] C 28730 4,76 ; 14.90 3318
52 5608 - ] 23.730 a.n '15.90 217
- 53 5603 ] 28730 LTS LI 1 B A
_ - 54 94D} 1] 28130, 47.80 . 2400 23.80
55 5GE4 - 0 11330 48.43 M0 3L 43
56 56EB 0 . 41. 330 4816 © M0 S 3L16
. 57 5HE2 0 304000 AL 4400 2.1
98 SHE3 0 104. 600 471 . 22.00 25,17
5% SHF2 ¢ 59.670 .. 48.52  25.Q0 23.52.
€0 SHF4 0 8. 000 2100
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137010

Node-page ¢ 2
X0 Sode Twpe Q | 1 GL Bl . Coppents
(1/sec) () (o) {n)
g1 SHF3 - 6 - 30050 . 43,46 25.00 23.46
B2 BIFL 0 50. 030 48.02 ~ © 30.00 18.09
¢ 3 3JE2 0 . 30030 4107 28.00 19. 07
¢ 64 SHET 0 50670 - 4T84 ¢ 22.09 25. 64
- 65 SRE4 T 40380 1822 22.00 25.22
" IBH SHES S0 44330 9838 L 22,00 26.35
.- B7 5HDS 0. 28730 18.82 24.00 24,52
© ' B8 BHD2 0 23. 730 19.3 2400 25.35
© B9 5HC2 0 6570 3042 2000 . 28.42
" 170 SHDS -0 28. 139 47.87  © 24.00 23. 87
RNt .0 28,730 4690 24.00 22. 99
72 545 0 25.730 0 AL . 24.00 23714
43 5H93 . 0 2.730 - ¢ 47.56 24.00 23.58
14 3607 4 2.730 © 4190 21,09 26. 99
75 3608 8 25,730 . 48.02 - - 2208 26. 02
15 3624 8 28. 730 18.19 22.10 26. 09
71 608 0 28.730 814 22.00 26. 14
18 3604 9 28750 419 17.50 30.47
79 5608 0 28.730 §1.82 ¢ 117D 38,12
80 5CE1 0 22,730 - 48,01 12.00 36.01
" 81 5CE3 0 44.530 48.01  14.00 51.01
8} SHE] 9 44330 1.3 - 24.00 233
83 3GE2 i 28. 730 17.82 ° 18.00 29. 82
84 BHGC . ! 37.310 50.53 23.00 . 21.53
8 BiG4 b £. 000 48.86 32.00 16. 86
86 BIGZ b 163.410 - 46.29 - 30.00 1.8
. 87 PSRRO 0 48750 46.27 4400 2 @
53 6JG) 0 182.850 16.29 39.00 .29
3 §J66 0 0. 000 18. 49 32.00 1840
90 6JG5 ] 31310 4878 ' 32.00 - 36.78
g1 BHEY ) 31. 310 4910 - 23.00 - 26.30
$2 5JE3 D - 50,03 46.79 32.00 14.79
63 SKE2 0 - 30.030  (46.63 35.00 . . 11.68 -
9§ SHES 0 30, 030 46.68 29.00 17.68
35 3KE) 0 0. 000 46,63 25.00 - - 2168
86 SIE1 0 30, 830 46,64 28.00  18.84
97 5IK4 ) 30. 430 4663 26.20 - 20.45
98 SHEE ¢ - d.000  48.10 22.00 . 26.10
53 3ID] D 73.550  46.85 . 26.00 . 20.8 .
100 5J02 ] 13.580 4714 26.00 - 21.H
101 5KD1 0 73.580 - 5L.52 28.00 2352
102 SKD? o 103.630 46.83 23.50 23.33
103 CLDAX ] 0.00F  46.83 23,00 2583
104 KDY 0 0.000 . 51.59 31.50 28,09
195 5102 ] 13.580 5250 32.00 0.59
105 BC-R3 0 -2.080. 600 53.41 25.00 21.41 -
147 55C1 0 85.350 5151 27.00 24.51
108 5HD | 28730 - 48.18 24.90 2118
109 36¢2 b T5.570 - 45.4% 1800 0 3L48
119 56C1 0. 75.510 48.51 18.00 - 31351
111 5681 0 £5.390 © 48.93 2000 20.93 @
112 5HC 0 65380 - 50.47 23, 60 241 :
113 5603 0 76.570 48.42 . 18.00 30.42
114 6GE4 0 34710 58 . 12.00 47. 88
115 66%5 0 3. 710 £0. 35 10.00 5038
116 BH&2 0 3110 €0. 93 1.00 4393
117 BHKI 0 3.7 ELES 15. 00 18.68
118 BUARN 1 -3.326.440 ¢ £2.00 8. 60 54. G0
119 6#J2 8 3RO . 59.65 12. 00 1185
120 6HJ3 0 5838 11. 64 17.38



< ZONE-3_6(2003)::

.'Codc—page 3

30 Yode  Type Q Y oL B Copsents
(1/sec) {z) (o) (o)
121 6652 0 5470 50.14 - 10.00 . 49.14
122 6FK2 ) 34,110 58.55 10.90 18.55
123 BFR2 S TS .4 - 461
123 8614 S 3LTID S S6.FT ¢ 1360 ¢ 4377
123 8643 b T 5.9 12.00 & 43.94
126 6665 0 - 0900 ¢ 5480, 16.30 . 38.30
127 6F01 O T VI T B U BN VIR T B Y 6 |
123 673 0. 3710 5858 10.90 . - 4168
129 BRKY 8. 370 39.53 0 0.9%0 19.63
T 130 6F13 Ce . 30 53T 1210 15.21
131 BFG) Do 421z 36120 1420 1192
" 132 5082 S0 65.330  49.76 - 2100 28.76
* 133 6HGD ) 39.000 51.96 - 22.00 . 20.96
134 5FAl S0 0 21690 ¢ . 4915 0 1130 88:45
135 5683 ] 21,690 ©  49.78 - 14.50 . 35.28
- 136 3KC ¢ 73.580 . . 52.3%8 ¢ 31.8) ¢ 20.58
* 137 5KES 0 33.150 © 4665  30.80 6.8
| 138 5203 0 0000 (30.87 - - 27.47 ¢ - 23.50
- 13% 5281 0 000D  46.70 2075 - 2L95
14D 3205 6 0000 45,84 2612 . 20.72

Aiinex-45 -3
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© CcZONE-5_B(2003)
Branch Data

Pipe-page : |
-ND Node(U) -3 Sode(D) Tvpe Dia len C qQ ¥ L T Copments
(n) (o) (1/sec) (nfsec) (%2 (a) (o)
-1 8666 o B663 O- 600 820 90 18738 0683 L4l L1600
A §663 0 600 70 . 90 . M5.465  0.5M4 0.88 065 . 0.00
© 0§ 6G0) BRG3 ©0 800 580 110 415.806  0.B27 Lod 060 0.00
- 4 BHG3 - BHGY © 90 B00 170 NI 378436 0753 088 ¢ 015 - 0.90
"5 BHGE - ¢ BHGS < 0. 80 6507 110 193.380  0.3060 0. 17 iz .40
- § BHGS . . BHCS ©oBi BN T 1100 nb.23 231 010 0o7 - 0.00
. 7 BHGT BHH2 0 40071000 - 119 40.237: £0.320° © 0. 41 0-40- 0 0.00
-8 BRHZ ' GHH Co0 A 86 116 - 1237 0010, - .00 0.00 : 0.00
9 GHHY . BRHG C0 4pD 810 110 31763 03017 D36 028 000
10 BHEY - 0 BHHS g 4p0- 130° ND 16763 0.6)) B3O 0.8 ¢ 0.00
1 BGH3 . . BH 0 500 850: M0 HAT63° 0.580° C0.97 - 0.8 [ 0.00
12 6GH3 N .1 © 01100 230 11D 948,737 . 0.998 102 0.2 0D
13 6669 - BGGE 01100 340 110 990.274  1.O42 LW 031 000
14 BGCE - BOGF 0: 1000 580 110 4B 154 ° 1. 207 1.62 091 000
15 BGCF 666 0 1000 - 330 11D 307.652 0.392 G20 008 0.00
15 E60F BLCB 01066 490 330 598 383 0.952 069 0. M 0.00
17 66GY . BGGB S0 600 280 116 - 50.3%9  0.320 .25 .0.07 000
. 18 £0GN . BOOY 0 00 300 S0 . 2i0.957 . 0. 146 L7 0.53-  0.00
- 10 BGCH EoCN 0 60 B4D 0 G0 210.431 - 0.746 175 L4t - 00D
20 60cH- €606 0: 680 80 110 L8l 0007 0.00: 0.80 - 0.00
o 21 EGG4 &G 0 600 BD 90 212.8%8 0.733 .18 LU 0. 0¢
22 €062 &6 ¢ €0 110 90 212.898  0.733 L8 015 0.0
23 €668 &6z - D& 81 110 25018 0.802 L7l 0.14 0. 00
7 N E T 8065 0 £07 550 110 42120 G149 0.06 003 0.0
-2 6 BGA 0 1600 436 10 S6n.022 07220 062 023 0.00
26 6667 66H2 0 300 680 . I 16007 0.226: 030 . D21 - GOD
- 27 6GH] gGH2 0. 500 1860 D - 26113 0368 074 L38 000
23 6613 £0H1 0 -300 1180 No 6.141 0. 087 6.5  0.06 - 0.00
23 6GH 6613 0 300 1660 110 40.851 S 0578 L6928l 0.00
30 6682 6631 0 300 M7 . 110 32.883  0.455 1.13 .66 . 0.00
31 BCK2 EGK3 0 40D 1340 110 52.295 © D416 666 075 0.00
32 BOK3 B6KY 0. 300 500 Wb 17.58 0249 636 018 000 .
33 6067 666D 0 %00 310 N0 . 5711548 0.608 o8 062 - 0.00
31 666D €669 0§00 1000 110 - 535428 - .842 0.9 081 0.60
33 GGHE €CHI. 01100 430 110 110a.640 1161 0 1.3 . 2.0t 0.0D
36 GHR3 €6HE ¢ o100 - TI0 10 1ML 30 1201 1430 L1 .00
31 6dJl €HH3 B 1106 550 10 M7B.0E0  h238 . LS 683 0.00
33 eLox £HG) b 600 570 90 - 120.998  0.428 .62 Q.60 000
33 EHC1 " EHG? 0 00 15 50 83218 0204 .31 -0.06 0. 00
40 6HC4 €HG2 0 860 - 100 110 " 187.625 - Q.654 0.91 . 010 - " 0.00
41 ¢HGZ 6HGS 0 600 &8O S0 233583 0.826 21 1.43 - 0. 00
42 8HGA SHG1 O 400 350 110 64698 D.515 0.9 0.3 0.0D
43 SHGY BHF3 0 400 1430 i1 5.028  0.040 ¢.101 . 0i 0. 60
44 5CF2 34F5 0 800 1150 310 291531 0.536 .55 0B 0. 00
15 IGFF ¥F2 D 1000 260 110 602832 0.768 - 0.70 0.8 . 0.00
46 1661 1GFE 0 00 960 110 6&0kg32 0.768 070 067 0.00
47 &G0B 1661 0 1000 1&0 . 110 &46.862  0.823 0.80 . 0. 0.00
48 iCFE - IGFF 0 1000 520 - tD . £02852 0768 - 0.70 . 035 6000 -
49 SGDE . D2 0 500 1830 N0 38237 0185 011 018 0.00 -
50 56D3 5608 0 400 230 . 90 4.512 . 0.038 001 000 - 000
51 56b3 HCBE 0810 .30 N0 84987 0.129 0.03 001  0.0)
32 541 BB 0 400 2480 80 - 4547 1 0.03§ 0. 01 0.03 000
53 5CE4 5E6 g B0 210 1D 210E62 C0TIT - 130 0 02 6. 00
51 5CE6 SHE2 0 CB00 3220 11D 103335 0365 0§ - 039 000
85 5HE3 . HHE2 0 B0 980 - 1D D664 0.002 - 00D 000 0.00
56 SEF2 SHE3 0 560 1670 110 76.568 €390 0 045  0.7%  0.00
S7 SHF4 SkF2 0 8O0 260 110 239888 0.477 0 0.38 - 010 - Q.00
58 SFS - B4FY 0 - 800 : 150 - 11¢ 239.88% .0.417 633 . 005 000
5% 58F2 S4F3 ¢ G0 170 B30 C 103631 c0.387 0 032 Q.06 0.00
60 SHF3 5JF1 B 600- 2140 10 T3EN 0280 - 0.0 KT

0. 00
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CCEONE-5_6(2003)

Pipe-page : 2

N0 Node{l) -%  NedefD)  Type Die  Len Q v i dH f.ad Comments

S (o) (@) “(17sec) (m/secy (%) (w) (m)

- 61 3JF} . 5IE2 ¢ 400 2180 - 110, 43.391 - D347 047 12 000
62 SHE7 5JE2 0 600 2080 . 10.- 54.891 D338 0.28 (.57 0. 00
63 SHE3 | BHET 0 600 180 - 130 154381 - b.517 0.68 013000
64 SHE4 | OBHE3 0 300 1930 120 182857 ¢ §.383 0.23 45 0.00
65 HHES oHES 0 800 - 330 11 250093 0500 . 0.41 Q.M 0.00

66 54 SHES 0 9301200 - 110 323.288 D 0513 Q.38 .45 0 <000

- 16T 3802 . 5HD 0 800 3200 1107 358918 | 0.563 .45 033 0.00
68 5BC2 ~5ED2 0 1060 1600 110 587058 : 0.747 067 /01 0. 60
- 89 5ED3 SR )] 0 400 210 - 80 "30.313 9243 6.3  0.901 0.00
10 8802 5HDG 0 350 1600 0 000 46721 C0.486 1 R 48 - 143 .00
~71 5HD3 CHHDY 6 300 1160 I1g ot 28.730 0.405 0.8  0.97 - 0.00
“72 58D - 5HDB G400 30 114 - IS8T 0.2%% 0.3 013 . Q.00

73 o408 ‘- 5HD3 0 300 230 S0 - 8.867 -0.125 0.15 018 Q.00
74 %07 1) ¢ 300 520 50 19.863 . 0.281 - 0.85 0.3 0. 00
T3 906 © s 0300 150 110 . 27.280 -0.3%5  0.80  0.12 b.00
76 50 o BGhe 0 '500 420 10 © 71393 0.363 - 0.3% . 017 ¢ 00
77 5604 5GD8 0 800- 210 10 175185 0.341 0.20 0.6 0.00
T8 5608 S 5GDY D360 330 90 - 21313 0.302 0. 024 0.00
79 o003 B 1] O 400 B2 50 - 31958 0.218 D45 0 03T . 0.00
§0 56Dy D3 0 500 630 110 : 63.275 0.322 032 0.20 0.00
815D sy 0 500 340 11D - 92003 D469 0.3 022 0. 00
82 3603 5609 0 350 440 MO - 33043 0406 0 673 0 032 0.00
83 609 - 560B 0 330 810 310  )0.313 0507 0.06 - 0.05 0. 00
84 SGE1 - 3DB 0 300 2150 1100 - 5338 0.132 011 024 .00

- 85 S0E3 SGEL 0600 44D 11D ¢ 7448 0.026 0.00  0.00 .00
86 SUES . . SGE3 O: 600 Q10 110° - 71.99%6  0.235 017 815 0.00 -

- 87 5683 SHE] ¢ 300 M60° 110: - 20,218 0.288° 0.46 067 . DD
88 SHE4 . SHE} 0 300 1380 1100 24112 £ 3) Q.54 0.2 000
89 SGE1 ¢ - BGE2 0 300 3% no 16.505 0233 0.32 019 0. 00
60 56D - 5GE2 0 350 1580 MO 15. 189 - 0.158 0.13- 020 0.00
9] 5GE2 58D} O 3001940 MO . 2984 0.042 0.0 0. 02 0. 00
425603 - 5GEl . $ GO0 EBO0 M0 47.145 - D167 .08 013 0. 00
83 BGE . - 8L ¢ 800 240 110 41245 0.821 O3 0.25 0.00
41 .BHGC 6JG4 ¢ 800 -1540 IO . 373185 0745 0. 85 1§71 4. 00
9> 6464 ¢ Ble2 0 €00 1640 80 188.715 - 0.703 © LSI 2.5 0.00
38 662 T PSEBO 0 600 630 %0 24.521 Q.087 0.93 0.92 0.00
97 6161 . PSRBD 0 600 690 - 90 24229 ¢ 0.086 0.03 1.42 0. 00

-98 6JG2 . - BIGL- 0 600 104 118 1G. 784 0.038 - 0.00 0.09 0.00
99 Bl6b §IG1 0 600 1380 80 155,095 .64 .53 211 0.0h

100 665 - BIGS 0 600 250 - S50 156.085 © 0.854 1.5  0.38 6. 00
100 §i64 =« GG 0 600 S0 110 176.470  0.624 0.87 0.08 6. 00
102 HCe . ©OBIGS 6 600 2070 56 55.935 6.201 .16 0.3 0.00
103 6HGS GHGS O 600 B0 90 54245 0.333 039 0.3 0.00
104 5JE2 51E3 D 600 790 110 302452 0.384 3 0.2 0.00
105 SIE3 JXE2 b 400 560 110 - 20.562 (.16 812 o1 0.00
105 53E3 -9KE2 ¢ 60D 1020 110 5T.860 0.203 011 0.11 . 0.00
107 SKE2. - 54E3 ¢ 400 530 --110 3887 0.032 G0 600 0.00

- 108 SKEL ,SHES 0 400 10D 10 . 4319 0.0 0.01 0. 60 0. 60

- 109 5KE1 - “$JE1 0 400 1430 N0 - 8882 0.071 ¢z 0 6.00
110 5J84 - - SIE) 0. 300 480 M0 . 3.828 D0 0.02  0.01 0.00

- 111 SHES ¢ . 3JE4 b 300 1210 110 - 33838 0.479 . L 20 L4 000
© 112 SHES o SHER - ¢ 3000 20 1100 - 33.838 Q478 L2y 03 - 00D

‘113 8205 . SIE)L - 0 400 2307: 10 11320 0.138 0.0 02D 0.0

-~ & - 114 5102 1] 0::350: 31610 - 14,600 0. 464 - 0.9 0.29 0. 60
. 113 KD} T BIDR 074007 M0 (10 318270, 0541 298 1.38 0.00.

© - 116 5KDY 5203 0° 460 162 110 121280 LOI3 - 3.1 0.53 0.00

L 117 5502 - CLD&K 0 400 180 110 - 0.006 (. 000 0.00 0.00 0. 00
118 SkD2 5204 6 400 871 110 23610 0.18%8: 9.15 0l 0. 00

115 Sk 5401 G . 8OO HIQ 310 319.030 0.835 : .64 0.01 0. 00

120 DC-R3 sl 0 3200 680 MO 1321.9%5 L1689 ©1.23 0.82- - 0.00
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1 0NE-5_6(2005)>

Pipe-page 1 3
M Node(l) -+ Node(D) Tvpe Dia  Len C Q ¥ i ©gH f.dd Commants
© (em) {0} (1/sec) (m/sec) (% (a) (n)
121 5J¢2 SHCZ S0 100 30200 110 BL.OIE .82 012 217 0. 00
i22 5iC 5HC2 0t 500 2030 110 . 288218 0574 0 .53 L03 Q.00
© 123 a2 - aIch 0 1206 2110 : 130 - 828.632 0731 0.52 103 0.4
. 124 5HD2 _5HD3 0 %6 180 80 - T4S40 0TI 355 057 D08
125 3HD3 3 .0 350 1330 80 46.210  4.480 143 1’83 D00
126 SHCZ 56C2 <0 1000 2880 11D 41728 0.524 0.33 083 000
o127 5002 " 560§ 0 800 1610 M0 383 11§ 0.722 - 0.8l .30 0.00
oo 128 56C) 56{2 o0 0500 M2p . Nb - 10908 0.036 - 6.01 - 0.0 0.00
123 36BF 56C1 0 800 1230 110 :221.414 4.440 033 042 : D OO
T 130 31 -5GB] ©0 1060 13%0 M0 401574 0.319 0.3 05 0.0
131 55C) 5HCY 0 1000 2320 110 472,981 0. 802 0. 45 L1 0.60
- - 132 56c3 .. 5602 0 400 20007 M0 40.313 0321 0.47  0.84 0.00
- 133 56Ct 36C3 0. 500 1110 110 116.883  0.955 - 0.98 LOS - 000
13 BBRL 68K 1 O 400 10E0 110. 15.474 0123 0. 07 0.0 - 0. 00
© 135 BGKY 86X1 0 4000 1530, 110 32599 0.239 0.27 - 0.42 Q0D
136 BG5S k4 - S 0 410 M0 67309 0.538 . 1.05 0 050 0.0
137- 51K2 &6GK5 0 300 750 1O 1029019 0520 076 057 000
138 €HK} 6HK? - © 0 600 1330 It 136723 D481 &3 0T . 0.00
139 BUARN 6HX] 0. 1200 300 116 1227.933  1.086 ' ).07 .32 0.00
140 BUARN GHK1 S 015500 330 110 2083.505 0 L @RS - 0.08 932 9.00
141 K] - &2 Lo BO1200 134D ° 110 1430.10)  L30S 152 - 203 0.00
142 BRJZ - . EHJ3 0 1200 106D - 110-1345.216 . 1.18% - 1.27 127 . 0.00
143 6HJ3 ~ BHIL 0 1200 940 110 :1271.506  1.124 - L 14 L0300
144 §4J2 6612 0.0 500 B8O 110 Q06173 0.510° S04 .51 .00
145 &§632 - 661} 0 500 1230 110 - 85.463 0.333 ¢ 0.31 443 0.00 .
146 &1 BFK2 G 400 ‘1950 KD 22765 0 0181 DM 016 0.00.
147 &hK) 8GK2 0 1500 2030 . 110 1674.901  0.948 ° 08 L3l b0
143 €GHY §GHI 0 300 1680 110 28.656 . 0.405 - ‘0.8 . 0.83 Q.00
149 66H5 6641 0 00 530 110 26.026  0.207 - Q.18 Q.10 0.00
158 €HI) ECHS G 00 1570 - M0 G€0.736 - 0.483 . D87 L.3% T 0.00
151 &HGs © BHGA 0 500 230 1D 102.008 0.5 076 0.22 Q.00
152 BGGS 6665 S0 680 100 9k 227763  0.806 202 0.20 0. 00
153 €665 . BGGG 0 B0O 630 90 227753 - 0.808 202 127 000
© 154 EFJI N 3 0 20 1150 310 .- 12.850 . 0.262° 0.48 0.5 0.00.
155 6FK3 EF%2 0 400 498 20 - 11945 D D35 0 0.04 -0 0.063  0.00
156 6682 £FK4 D 1500 1510 - 110 1555.03% - 0. 880 0. 55 0.84 0.00
157 €FJ3 . £0HY b 401 640 130 63. 365 0.504 - 0N D.E0 - 0.GO
I58 &FJ2 EFI3 - ¢ 250 740 116 12.513 0 258 0.46 0.31 000
159 BFK3 1| 6 .20 60 N0 13179 -0.268 . 0.5 0317 0.00
160 6FK4 O BEKI - 0 1500 1810. 110 1501.088 -0.849 . 0.53 © 0.9 ° 0. 00
161 6FG! 6T 0 680 1130 130 635.675 10,990 . L. 2% 145 @ 6.00
162 50B) - B6B2 0600 i240 - 110 65.350 0.231 Q.14 017 000
163 BEGD _ HGs 0 700 830 110 333.5%  0.887 133 L18 0.0
164 6HCD 61617 0 400 240 116 79.237  0.63) L4 0.3 0 0o
165 6609 BHGD -0 1000 28000 10 451791 0515 0.41 L5 00D
166 SGF2 5GE4 O 80D 1940 110 263.992. 052 645 088 00D
167 &FG) EEY 0 1000 1040 MO £09.142  0.776°  0.7) 0.1 000
168 €FJ3 . BFGI © 01500 SIER - 11D 1286937 0.728 . 0.39 .25 0.0
163 60CA  BCES8 0 1000 220 )10 482762 0.615  0.46 010 0.00
1i0 BFR4 - BFKY O 40D 1510 HI0: 132360 0.153° 010 C0.E6 : 80D
171 5GB] - 5CB3 0 G0 1620 107 .55.380: 0-198- 0.100 Q.15 : @D,
172 5683 . 5FAl 0 600 8BS0 - 110 :27.BYD 0058 003 0.03 000
173 5KCY . 8k 0 200 1230 ¢ 110 319.13 7 0.635. 0.64 0.79. 000
114 51¢2 LLeH | -0 1000 680 10 - 392710 0.500 (.52 0.23 [ 0.00 -
175 5KE2 SKE3 O 600 680 110 . 53050 DT 008 0.03° 000
178 56C) 362 0 €00 1510 - IO . 17032 0080 00F: D027 0.00
171 SHD2 . 3HD 0 400 1060 - 130 - (TR 645 - 0.626 .40 1485 . 0.00
178 DC-R3 32, S0 1000 6D 110 798003 0.955 - LOT O .82 .00
179 5KE1 " 54ES ¢ 600 - M0 110 . 16.470 0. 037 0,00 0.00 D.0OD
180 54E2 " SHES 0 0.0 .00 0. 00

600 560 - 110 11234 (. 040
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S ZONE-3_B(2005):
Pipe-page t 4

TN Node(U) -+ Yode(D)  Tyvpe bia Len € Q L aH f.ai  Cooeats .
(@a) (o) (1/sec) (m/sec) (%) - (m) (n} : '

181 EF12 B k] D oS00 70 NG IBT24T0 07T 441 08 00D
CU182 EF1) G2 - 500 1187 D 110 . 1406.863  0.986 . 047 0.6 - 0.00
é‘.—' o o183 EFK3 . BRJL ¢ 1300  B23°. 110 M41.25% 0816 D49 031 D00
&5 . . : . 0
0
0

184 5203 . kD2 S 400 1232 - 116 127.280 0 103 L3410 414 000
185 3204 ¢ HKEL 00 1310 23810 0 0388 0150 002, 000
186 3101 C C480. ME N0 17.320 - 0.538 - 0.08 001 C0.00



	Vol. 4 ANNEX (2) (THIS VOLUME) 
	ANNEX-42 WATER QUALITY IMPROVEMENT 
	CONTENTS OF ANNEX-42
	1. BAKU MUTU LIMBAH CAIR INDUSTRI / PERUSAHAAN / BADAN DI DAERAH KHUSUS TBUKOTA JAKARTA 
	2. EXAMPLES OF SLUDGE TREATMENT 
	3. COMPARISON OF SLUDGE TREATMENT SYSTEM 
	4. CAPACITY OF SLUDGE TREATMENT FACILITIES 
	5. COMPARISON OF CONSTRUCTION COST 
	6. UNIT COST OF SUN-DRIVING BED 
	7. COST OF PRESS FILTER 

	ANNEX-43 STUDY AND PRE LIMINARY DESlGN OF RAW WATER TRANSMISSION FROM BEKASITO NEW EAST TREATMENT PLANT 
	CONTENTS OF ANNEX-43
	1. INTRODUCTION
	2. LOCATION OF RAW WATER INTAKE PUMP STATION
	3. PRELIMINARY DESIGN OF RAW WATER TRANSMISSION PIPELINE
	3.1 Proposed Pipe Alignment
	3.2 Dimension of Raw Water TRansmission Pipeline


	ANNEX-44 ALTERNATIVE FOR FLOCCULATION AND SEDIMENTATION 
	CONTENTS OF ANNEX-44
	1. DESIGN CRITERIA 
	2. REQUIRED FACILITIES 

	ANNEX-45 TRANSMISSION AND DISTRIBUTION SYSTEM
	CONTENTS OF ANNEX-45
	1. ZONING IMPLEMENTATION 
	1.1 Part One of Second Phase of Second Stage (Target Year 2005) 
	1.2 Part Two of Second Phase of Second Stage (Target Year 2008) 

	2. CHARACTERISTICS AND MAJOR FEATURE OP PIPE MATERIAL 
	2.1 Ductile Iron Pipe (DIP) 
	2.2 Steel Pipe (SP) 
	2.3 Polyvinylchloride Pipe (PVC) 
	2.4 Galvanized Steel Pipe 
	2.5 Asbestos Cement Pipe 

	DISTRIBUTION PIPE NETWORK 
	3.1 The Results of Preliminary Pipe Network Analysis (Year 2005) 
	3.1.1. The Results of Preliminary Primary Pipe Network Analysis for Zone 1 
	3.1.2. The Results of Preliminary Primary Pipe Network Analysis for Zone 2 and3 







