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File Edit Water Distribution Network Madel Storm Water Management Model
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Tools Help

Layer Property Search... Q
& settings
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File Edit  Water Distribution Network Model Storm Water Management Medel Surface Runeff Model Teols Help

@& Importing SRTM30M DEM From Server m fr‘ . F_l_ {2\_'5:
B Generate DEM(Digital Elevation Model) Export Raster To Convert Excel Get Building Generate Voronoi Generate
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v | Show delete objects dialog
+' | Node elevation closest node elevation

« | Auto length.

Scroll Mode - |Touch -
Cursor Map Background Color
Selection Precision(pixel}: |8 . ® White

Curser Size{pixel}: (200

Selection Color | - -

CTRL + Move the Shape : Copy Shape.

CTRL + Shape Selection : A new shape is selected while preserving the existing selection

SHIFT + Junction + Mouse Wheel in Default S5election : Connection Tracking.

SHIFT + CTRL + Junction + Mouse Wheel in Default Selection : Upstream/Downstream Tracking.
SHIFT+ Node : The shortest route between two nodes is selected.

¥ 7-12: 34 34
8 A ZYAFRA|EH

8.1 A FABA|AH(GIS)o]&?

A2 BB A 2ENGIS)E AL AL B3 A HolHE 54, e, B4 L EAT 5 e
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sk o 7| BTk A, A5A, By, o] B AP 5 5 54 9140
dlo] e 2 A A5t} QlEebrt §733 o WA HEAGEH=A A Zakakn B4 @ 5 AF U
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Select Coordinate System

jm
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i

e

Unit

Coordinate System

EPSG

32733 WG5S 84 F UTM zone 335

22293 | Cape / Lo33
22791 |Cape / Lo31

22789 Cape / Lo29

E|E| E| E| E

22287 | Cape / Lod27
22285 Cape f Lo25
22783 |Cape / Lo23
22281 Cape / Lo2l
22279 | Cape / Lol9
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Search

oK Cancel

View on map
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Mapping Field *
Layer Infomation
File Name : Water meter layout
CSTMR_ID
Smelter meter
Concentrator m
Layer type
Waterworks
Water Transmission Line Water Distribution Main Service Connection Valve Water Meter
Fire Plug Pressure Gauge Flow Gauge District Metered Area Service Reservoir
Intake Station Purification Plant Booster Station Pipe Depth
Sewerage
Main Sewer Lateral Sewer Sewerage Manhole Drainage Spout Subcatchme
Other
Contour or Altitude Building Road Area Road Area
@) Other (Save) Other (Reference)
Mapping Field
Cancel
a9 91: 7% = £3 49
golo] /¥ 2 A EF
- O —
2 A ol AR Aol Al e E ) syt
HolE 9-1: Fojo] 3 R A HET
g o]o] AL HEY A3
= <~ 2=
ok TJAE  FaAY LAY HY v
A54 TJAE ST A R
CE! FUAE  JPH 5 AR mEY
s Edl AR E A
b2 IhvA 2~ 2= 3T E
BTG 2el 545 99 %d
e FIE  AEH 4 go]o)
2~ 3L O >~ O =
A%TY ZeE S Y HE AN ALE
=] = [e) 3L =
k3 /< M/EET DEM R A F 7|9k A&
SWMM Elements T} e WA =0 s 84
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dolel  AowEs e
v 7 R = ) ~H Google Maps, Bing, OpenStreetMap
folol =7 25 7%

glojo] sid Aeke] ofo]Ze I 9-2, of U HE vd3 7S AlEsty HolE 9-2 thE

Layers *
-?E Import g)E:-cpu:lt ﬁ_alzls Q,. x‘: + 3
Layer Mame EPSG

I3 9-2: gojo] =T 2

Ho] & 9-2: Fo]o] =T 2L 7|5

=M A

= 714 9.7 Aol INp 3, B ~E dHolE E Other tF%¥3F 3 FormatS
F7Hg U 7H & 5 e th e 9+ 552 Appendix A.

S fH 7] Aelst gojo] f3 o whet v 9+ Formato. = #lojoj & YRl
AHFH T

o <=3 EPAnet 2 INP, EPAnet 2 NET, EPAnet 3 INP, A|o] 323} <]
(F+2: 19 9-3) 4 DXF

o /3T SWMM INP 2 ] o] S 53}-¢]

e Other(ZT] L, 21, XN E A FY, 2ESE, 9 5): Aol

B Hol=s &4 Hol&o gt B At 19 9-4.
& 37} A dolelE FrhRITh tFd Mol thgel EAW AAY
Algyrt 19 9-5.
& 2 Aol A A 2l o] o A4 T
Tt 9E o] FA] A ol A A ERE Eo] o & A= o] F YT
¥ olg = o% A Aol A A e glo]o] & ol g & o] BT,
@ 7 AE Elolole] 7P S B8k B W] B4 s o)
Export Shapefile b
Time
Export Layers
| Junctions v | Pipes
| Reservoirs +| Pumps
w'| Tanks w'| Walves
»'| Pumps to Point Shape
v | Valves to Point Shape
L 9K || Cancel

2% 9-3: Alo| = 2 YEUZ] (A5ad dA)
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= = Q71 Ayglo ARy Rel| 3 sk AFZ=T) T Al Q X0 2 2] eisk 2=
d& 501, AHEAE Ay | Aol Zupdol £ Frad e ARE A9d
[} B
455 U U see 19 9-3.
= = O X
fo E [ ] (G|
DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Saye To Excel
Juncticn{564) | Reservoir(1) = Tank(8} | Pipe(577) | Pump(l7) Valve[l0}
|Enter text to search |
Drag a column header here to group by that column
w=p | Junction ID | X-Coordin | Y-Coordin: | Description ‘ Tag | Elevation{m; | Base Demand | Demand Pattern | Demand Cate | Emitter Coef | Initial Qua | Source Qui
K1-1507 30201991 879597208 142600 0.00 1 [+]
K1-J613 302033.51 |8795959.16 |Plant workshop 142600 042 3 1 0
K1-J-DSW8 30029138 8793575.08 1368.00 0053 1 0
K1-110 30129527 8794853.62 140700 0.00 1 [+]
K1-1374 30073559 8794004.99 1396.00 0.00 1 0
K1-1337 300793.78 879400067 1394.00 0.00 1 0
K1-1204 30303515 |B795797.13 143400 0.00 1 0
K1-1508 30409189 879588178 143800 0.00 1 [+]
K1-J614 305479.005 879730112 144400 0.00 1 0
K1.1279 3N847 57 | R7S5R1TAS 143700 nnn 1 0
11566

I 9-4: SA ol E

Background | Waterworks | Sewerage  Others

Background | Waterwerks | Sewerage | Others

Google Map(5atellite)
Google Map(General)

Bing Map
[_) Open Street Map

| @) EPARet
CihA
‘Water Transmissicn Line
‘Water Distribution Main
Service Connection
Walve
Water Meter
Fire Plug
Pressure Gauge
Flow Gauge
Service Reservoir
Intake Station

Marifimmdimem Ml aemd

Add Layer

Add Layer
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Background = \Waterworks | Sewerage | Others Background = Waterwerks | Sewerage | Others
&) SAMM ®) Point
Main Sewer Line5tring
Lateral Sewer Polygon
Sewerage Manhole
Drainage Spout
Subcatchment
‘ Add Layer | | Add Layer
1% 9-5: T oo F7} (W17, Bk, 3%, Other)
£ "ol & H vlo|y &
7} W] o]0} = The 7)) 5 Hlo] 2 Wyl 2 & 4 95U T (1 9-6), AR AL TS S
Sy % % gk
oty BY], BH T H 1553}
o HAA(:EL FL, 2T
o Excel == CSVE YH U 7]
° oh/l—o]aﬂ 1:1:1— o].dr_l:];(] g
. i‘;% UH%, WE D A = T B Ao g2 mhE AR YT
&4 "lo]B-& 5o/ F button B g o]0 = ol A S 5te] & 5 glF U Th
= = O *
fix) 3 i - e
DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Szye To Excel
_Iur"t|:-r'[554‘ Reservoir(l} | Tank(B) | Pipe(577)  Pump(l7} @ Valve(10}

Enter text to search

Drag a column

Iy 9-6: £4 H Ol E 7%

A Felo B3

A7 7P button & o] 0] = 9o A ZElEe] B 4= 9l th. various options ) Y th
471 0] th & ol M AL = 9l om, Fx: 119 9-5
el
e 1 7: Google Maps, Bing Map %=+= OpenStreetMap¥} 22 v 74 A =& 75yt
o JJoIS (EPANET #lo]o]): A4, o, B, BH ﬁlaﬂ Ol E@J A EPANET 37
dolo] i FEADY), 4 A 5 45w Lela} e 54 dolo} it
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o B (swmm Flolo): A, BT, B3t 910 5ol g Al swMm 2
T/ sk, WE, 2 5o 54 Elelo Ayt
e Other: X1 E ZRIZER 2|3 22 duk ¥y 3 Y

22; gojo] #7PWES FYste] A) eolol 2 2] Fikel TP AU
#olo} AHAE vl $H

dlojol g rhg-2 @ B WEOR Feshd vhgol TAE A8 2E vyt v 2 9.

Layers x
-!3 Import g)E:-q:u:lt ﬁ_alzls x".,. S A 3 +

Layer Mame EPSG

| 7 Main Sewer 32735

| GiNe "taown
= D‘[at v layerEnable  pme
V| & Stri =¢ Layer Properties...

<[ Bas

7] = Wa J3  Specify coordinate system...

W 3 Kal «* Coordinate system Transformation... 13

v P SR et

71 Gy Go ayer Copy...

-
L
‘?x Layer Remowe

39 9-7: Flo]o] AYAE vl
0|5 Fol A& A Thgel U H 7)5-& AEE 5 Q5T Hlo) R 93,

Hlo] & 9.3: P o]o] AHYXAE oy

<A A
glo]o] &4 3} dlolo] 7FAIA & A7) /1171 Y o
gl o] o] &4 A DA st RS QU (3 EH o] & 9-4).
Z3EA A glojof o] & Aoy} (33 1’ 9-15).
A W3k # o] o] & T} = EpSGE AT o) (2%: 1¥ 9-16).
glo]o] A} At gl ojo] & HA o},
fl o] A A A Lol A gl o]o] & AbA| g T}

dolo] £4 tist 4=t

The dlo]o] A 3} AAtE oo Yd s F2 Ao 715 Al &g th Hlo] 8 9-4 Y t}&o
A A 1" 9-8.

47 B3} g BAA A A9 2relg @ S 1T such as FA )
(*.ttkstyle), 22713} 9 (*.ini) or 2B} #lo]o] 7] A} (*.sld) o] ¢ 3F oA 2 2 B A
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Edit Water Distribution MNetwork Model

OJunctiDn i Pipe
I:l Reservoir P Pump A_ Label
ETank P valve

Oy 918 HY A (#Y TAHLLEFh

AA S Ay

o A#A

= 3

H A5A

B 9=

G ¥

Ml E
T

A ol
A3 F7
AR FHETHE, AFA e ga)S Adstar, A% Fojol A date A= npg-2 AXE
o] 53 3 Fto] A AHH 9ol AA = vl x| gt} (Y 9-19).
2D | 3D

i - Q & S [] & @ - Visible Layer || Label |v| Nodes |v| Links

1% 9-19: A 714

>

A7} F7FE W AR ESof X3ty s A & AAT 4 dH5UY, FHE: 29 9-20.

I

H42 7 g2 Abs AR [Y T (4 BRI AR 7S, oA A2 2™ 9-20).
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GISpipe

Froperties O *
Junction ID 7
¥X-Coordinate 290867 358292682
¥-Coordinate 8804053.10336585
Description
Tag
Elevation (m) 1379
Cemand Categories 1
Demand (ri/hr) 0

Demand Pattern

Emitter Coefficient (CMH/({m)"0.5 0
Initial Quality

Source Quality

Actual Demand (1 hr)

Emitter Flow (rmi/fhr)

Total Head (m)

Preszure (m)

Quality

Pressure Variaticn

Additional Information

Enable

MAAA Bl

19 9-20: A &4

AL SR = A S A= Fo] & A 913 & =2 21384 Y object’s map coordinates (X and Y) could
be set in the Properties A 3 = JFH T A& A} AR =2 =25t AFEAF7E WA ke
ES ZEY sl AME & option FZ: 1Y 9-21.

12D| 3D

i -l Q & 8 1 & @ - Visible Layer
Select
Ok

Select a region on the map

%[> Selectall connected pipe networks
+[»  Select up to closed link networks
+Wk  Select enable pipe networks

=k Select disable pipe networks

=[x Select same diameter pipe networks

a¥ 9-21: AX 75 ¥R

whg-2s AN = A o] G 912 ol B8 u) Az o] Qi A4 ek o 2 Wk (4 whet,

GlISpipe - A}&-2} vl 7 45



2z a9 7-12) A A Yo v} AE S Fx

GISpipe

: 719 9-22 and 1¥ 9-23.

- Q& & 1]

& ® - Visible Li

(mm|
| NN

33 9-22: A= Hof 4G 99 nf$- 2 AA

g
L

=
o
W

G~ Q & & [1 & @ - VisibleLs

iy
3

39 9-23: A 919 vp-g-2 AA

#, 5 EE U ) (7 918) A% Holol A Aske X2 vhe

WL

2 9-24: A P33 F7}

5 HA9)send node and & 31 2 Aol A (ZLH 9-24).

the mouse when over the link’ A] 2+ A4 9ol A v} -~= F2 3o}

g 08-S A28 Yt Pan and Zoom A &3 vl X & 9] 3F = (LY 9-25). WS Fa 5k Al FFE
= Aol 2~ sfoF g .

2D | 3D
- QAR A D¢
al

2D | 3D
h - QAR RID ¢
Zoom

29 925 A Hol 4] o] 5 L o/ FA =T

g A7) Folal

i

Holi}

7ol

(i<

873

2D | 3D

- Q& &[]
Zoom in

2D | 3D
h-MA& | D¢
Zoom out

5l 74-9- ¥ F.9)’s end node, & &/ it at those intermediate

GlISpipe - A}&-2} vl 7
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GISpipe

points where it is necessary to change the link’s direction. Then & £/ the mouse a final time over the

link’s end node %+%: Z1¥ 9-26.

2
0
H
1
1*2 Frnd
i . 4
L Y b
3 4 5

W8 ce)t Fol vl 0 B% WE i Escape 7] 2 T2 Aglo] A 45U
AU B B A R AR ) BT gl A AL e 5 gt (T 9-2)
o] A oM EY S 2T AR vhoh go] F4 Ex o2 UL wde] 93
FHARE 3 5 o, AR A 1 F o] 5T & Uyt

r} Edit Vertices

4-“_3”51:0'_'“5 X Remove Shapes

Edit Facilities
38 927: HA VS 2T EE

Aeguch: ZHF 78 =78 dg g ohg F3 0] ole s A9y FF S AES
ZYshd Al o Aato] whrt Ho g MUt (1LY 9-28). 2 and hold W}~ Y&
HES fAehd Al A2 =208 £ dFUth 2utE AXd] Y& u wes HES
FHUvhRight F&W4S A8gych
®
-:Il:l
&
é
2-
£
3 )
L L |5
g
X

1% 9-28: A H HF

Aee G 9ol k-5 S A7 A o2 MY T cross 32 9 9-29.

GlSpipe - AH-§-} w774 47



GISpipe

1Y 9-29: Y3 A E

WH ol HA i {ALgE Bk o 2 Tk YT (| 9-30). o] # 3 ¥ A
A7 3t} 9.2.5 % Hlo] & 9-12 and B o] & 9-13.

Yalve

Pump

1Y 930: PF -FX gl

rir
1
e
2
>
i
oR
i,
Jm
o

F7F AR 7 B AP Austa vhes 0 2% HES FY8d 29 5 d5Uy
Fx: a9 93175 AW FxEH ol E 97

GlISpipe - A}&-2} vl 7
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Builk pipe
B View Selected Shapes Table (1)
Automatically connect selected junction to pipe

Enable
Dizable

Change Start Mode Toe End Node

200 »

Generate Junctions at equal intervals along the selected pipe

g e e
Select Source
Select Service Area

Inwerse Selection

Selected shape |ayer operations »

e

Set Color Selected Shapes
Hide Selected Shapes

Show Hidden Shapes

- Change Pipe »

a¥931: 37 AR V)T
HolE9-7: 7} HA 75

GISpipe

A A

AelE =3 golE 17 (1) ey e AAE HolE Formatl @ HFUT 25
ote] e AwE AF 42 UeIUY), thdd
AAE Al A8 5 lom FARRE A=
glo] £l A 3HA 13k Yt

AeE HEAS ol A5 A2 XK

sk A 3} XXX

SEREN XXX

R R e R A, P AT FHS WA Y Pzl MH
T8

Aed A4 9% AEE TS unctions MEIF TS wel FbEuUh AR}

el 57170 Qe g 7 2ol wje).

9 e XXX

a2 g o e XXX

e wkd U0

EEERE EBESEE XXX

e g5 A4k 474 shapes e o) M-S W U T objects

GlISpipe - A}&-2} vl 7
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&4 A

Aeid =9 5717 Aee AAE Yo

HAX =Y A A AANE FA G

7 HAE BT Ee R WA 5 glH U
A & AT, AeH Ee YA A

A= 2l 71

Bulk pipe

19 9-32: A =] 2 7}

gl o] Z=43 .0 22X H 7] of| A W7 S 4= ] 5L T} the label was selected (ZL¥ 9-33).

Bulk pipe

Properties o X
Caption Bulk pipe
¥-Coordinate 292044 208731706
Y¥-Coordinate 8804181 56834146
Font Arial

% 9-33: 2l o] &4

9.25 AlZ4H AA HE

A A (FZ: 29 9-34) = £A4] HlolE, a¥ 9

o] JFYTE A& Fojo yeEhE 5 = AA(R A, A5A,
9] S ¥

GlSpipe - AF&-A} ol 7 50



GISpipe

Properties o X
Junction 1D SV-55-C-3
X-Coordinate 301379.660914871 |
¥-Coordinate 8796812.09114344 |
Description |
Tag |
Elevation (m) 1389 |
Demand Categories 1 |
Demand (i /hr) 0.025 |
Demand Pattern 1 |
Emitter Coefficient (CMH/({m)"0.5 0 |
Initial Quality |

Source Quality

Actual Demand (1f/hr)
Emitter Flow (rd/hr)
Total Head (m)

Pressure (m)

Quality

Pressure Variation
Additional Information

Enable v

Ch A B

% 9-34: £4 HRY] (dA)

= Kakula WRN = O X
feo 3 | | G
DMA Mapping  DMA Elevation Batch Input  Excel Batch Input  Save To Excel
Junction{564} | Reservoir(1} | Tank(8) | Pipe(377) | Pump(l7) | Valve(10)

Enter text to search

Drag a column header here te group by that column
=p | Junction IC | X-Coordin: | ¥Y-Coordin: | Description | Tag Elevation{m | Base Demand | Demand Pattern | Demand Cate | Emitter Coef | Initial Qua | Source Qui | Actual Demar | Emitter
K1-J3800 305042728 |8797280.42] 144420 0.00 1 0
K117 30064952 87940498 139200 0.00 1 0
K1-J-DTP4 305038941 |879730232¢ 1444720 307|2a 1 0
K1-1-D32 30310074 879598106 HV Washbay 143100 0426 1 0
K112 30036545 879348146 136800 0.00 1 0
K1-J-DTP3 |305016.11 |879730372( 144420 101|2a 1 0
K1-J-D37 30310925 |B8795889.38 Tyre store 143400 0253 1 0
K1-1-50P7 305244291 879727124 144450 0.00 1 0
K1-15421 302013.56 879595611 142500 0.00 1 0
115.66 0.00

% 9-35: 4 Hlo] & (dA])

olel g A F shE BASAW AL Holol 4 AAE ASaAL Hold wrloy 4
e R

AEH /A AL A5 o2 A AdE YT
ZF A -4 9] BE 242 described in B ] E-9-8 to H| 9] & 9-14.

9 he S AU F Y AR fA R LT PUan QB YT F S

i

= 99 A" flow units A8 wel Gy gy e
S AFEEPH SI Metric ©97F AFEEH YT cubic feet, gal i
o

Gl
Y¥metre= TAH
o AgahA w2 97 AR E YT B8 flow unitss 5o/ 8

o|AYER F3H

GlSpipe - AF&-A} ol 7 51



T RS WEFZ: 19 9-36) or H AHH
Tl tharoll 80k o] iy th -5 8.

5

Al=(Fzx2a

Hydraulics &Y Quali Eley
& y u Quality ahd Battern | E
Hydraulics
® Demand Driven Analysis
Demand Model : . .
) Pressure Driven Analysis
Flow Units {CMH -
CFs
Headloss Model GFM
| MGD
I IMGD
Specific Gravity AFD
Specific Viscosity LPs
LPM
Maximum Trials MLD
Relative Accuracy ChH
CMD
If Unbalanced - "
® ) Continue
Demand Pattern 1
Demand Multiplier 1
Emitter Exponent 05
) Mo
Status Report ) Yes
®) Full
29 9-36: 7 FA
CMD (r/day)
CMH (ri/hr)
MLD (10°E/day)
LPM (£/min)
LPS (i/sec)

AFD (acre-feet/day)
IMGD (10°UKgal/day)
MGD (10%gal/day)

GPM (gal/min)

CFS (ft*/zec)

Flow Unit: | CMH | clickxy |
2% 9-37: flow units A

AT &4 vhaol Alg Yt "ol 9-8.

GlISpipe - A}&-2} vl 7
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Ho| & 9-8: A &4
ES]
10

3D
s
Y3
Gk

B 1

il

71 T8
!

-8 Category

W=7 Al
z7] w4

-
e,
n
i,

GISpipe

A

AL 2 E37] Y8k a7 A YT It can consist 2t 157) 2]
FA e A 2o R FAEYT U2 A4 b 2S5
RsUTh o] AL A= EHAA YT

Ao Aol 43 AYYh H3pEel Aol Az d9=
SAEYUY v Y5 g o] B A o YERA] G
Ao Aol 42 AYYh Aol Aol Az dH=
SAFEYY v 5A HEd o] B A o YERUA] 5yt
At 3k Other £23 HAHE HAWs= MElzd "grE
=ArE Y

Category(ell: $+& F+9)ell &3sl7] 91k e 2] el ~E E24d (2
=)D Yt} junction of: 9FE 4.

The ¥3L in metre (Y E) ¢ som
4 494 1ae A A
AR Ut & AL

T
A flow units= SAE JAH] T2
[e)

he junction. ©] 3
tgs ALlkete= Hwk
[e]

e,

(0]
ot
o
)
0, i
=3

W] A} Category™ H 1t &=
BE FegdUT 59 #2 S YEFH YT an 97 79 of
4

flow into the 3 3. wkeFleft W17} then =8 2 0. % IF+=3
Aol A2 58 AH| A} Category?] 2 A7 W55 538+
o AFE-E = AIE '] 1D YT ' ohgol A8y =
STEATHUTHE YU 488 to 7]+ T8 to 274 AA T8 in
FOoI X AIZE 712 v] 9 8] s ol A & 7] Al g sl e o]
AREEUT (A Fx 7 Fx JESE S F gdsyoh)t
A& U T
Ao Aol & AFE-ALe] & Category T~ U YT S ellipsis
H E (or hitthe ¥ 2 key)to bringupa 58 3F 4= 2s A 7] o] = let the
user &3 base 9=2. and time 3| & to U}5 Category of 7 3+ ol 4 <]
APEAL G =2 CategoryWHO 2 FH-5HH FA g T},
& AT BE7(=EZHEY e vF) A AAEH. o
A9 1 psi(E+= 1metre) 2] 12 Z3alol A WA SF= /-3 A flow
units) S YEFHU T} (or meter). WE717F gl vl 9w Fx:
A o] uk=7) g+ 9.2.2 for more W& 2.
T2 Al=deld 71xF AE Al AFAAAM Y T
A S sk EAY ol 0] A v S E T AsU
T4 of any B YT = the I ol A this $#]. =9
=

(A4 Zx9.2.6 0k F=).

A5 & € Thgol AT 6] % 9.9.

GlISpipe - A}&-2} vl 7
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Bl o] & 9-9: AFA| &4
54

A=A ID

2
ol
i

ol
all
£
(T

b
N,
n
()

5
rﬁ
i
i,

GISpipe

/gtﬂ
AsA S A

7]
1570 9] <=2} == &

et a1 E}““O]L]Ur It can consist 3t
2po] 3o ARy o2 249 ipg}
21 0 3

H
TETFsHY R IF & ”0”4‘3}
The 53 ¢] A of the A=A on the map, =4 ¥ in the map’ A&
w2 SARYT v FH AFA7E 3 A o] YERLEA]
g5 U
A oA e] 2 YA P Aol Ao A=A K| o) A e
@9 = ZX*%‘/]‘:}. v 71 AgA 7 B A el YEREA]
g5 U
Other Z8& 4HE AWl Au4 i FAdYuh
A=A
Category(ell: ¥ <)ol Adstr] 93 MdEH gxE
AR (Y fl) U T reservoir ol 9FF -9
A=A W E o 8] (AL + 9 )Y U T in feet (meters).

o7& A £ AT

A ES BdR 3] 918 AFS-= = Al s’ ] 1D 2R Qi Ytk
A A o] A 7F W5 s head. 31 §lE 45 9w UT) o] $442
A 7F sh o] Azt wef WEteE & A AT A4S
e &= 7 -0l 834 th with time.

T ATAINS FEAIS, F4 EHE FIIA WA

=

N

ol 0%l ]%%‘F AFY T}
T AAGH B RS Be FAGIT 2 A v
HE(EE Enter 7])S =8 =9 2 #J3 7] (3¥ 9-40)

Bl o £2A4] & th-S-of AlF- Yt} " o] E 9-10.

Ho]| & 9-10: B3 &4
&4
SR

A

B35 AHe 7] 93 a2 2 YT} It can consist & o 1570 2]
RAFEA A 2o R Y v Ao Dok 2
eyt o] A2 A S gyt

A ol A 2] =3 ¢ %] Y t}: tank on the map, A =2]’s =% ©9].
H| 97 W27 # A Sof] YEREA] 54T
The %] 91 of the tank on the map, = ¥ in the map’s =3
9. B BT i A el e s Yt

ol thek other T83 AHRE H4Wsies A894 HAE
TAE Yy

B text wwAFE (2% no &) used to & the tank to a
Category, ol: &2 49

W viee] FF dold 919 ZI(VE ®
o| A A HAd Pt

Algdeld  AlZ Al ®a vy Z3a f9 FH
3£ 0] (I E(metre)) U o} Al &8 o] . o] A2 4 A4 Yt}
A HhE 3a 9] 9] H A W 35 0] (Y] E B metre) 9 U Thned.

M= o] 49 olglz Wolxx @Hyrh oRe W

[

metre) Y L T},

I

GlISpipe - A}&-2} vl 7
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A =

ot
ot

fd
e

o
ol
=
tfo

(i
olo
X
¥

by
N
i
i,

%
o
n
i

GISpipe

A
&4k,

FAE whe 3R 9] o] H o i 350l (V] E Ei= metre) Y Y Thned.
WA= o] 9 A= /b Ut ol A2 B S d YU

The Z 7 of the tank in feet (metre). For €53 B = this is the 2 A
7. For AAZE or AAFZEE B, it can be an B53F A7
%%QQXHﬁﬁqluwM+ﬂ*Hﬂ ek FF)o =
A oHEZ 7L A= 39 A5 Ao gom AAET 4
ANFHT o] A& I —1”01‘4‘:}

a7t HA FHd s wf "2 e &= A A (cubic

L
-
o
—

feet(Yd Wmetre)) YUYt oA A8y S0 =2, A A4 o)
o] Fdo] AlFEA ok Fx) vlYEd WA b
A QW EQE A o -8tk

WA A 5291 3ke] AAE Argshs v AHE = 5419 D
gl gy Fhol AFHA gow ®Har dEFo=
7+ H Yot

g3 ol A 2= 2 &3 73 Y Y T The choices include
- &7 E3H(MIXED)
-2COMP (218 &3}
-FIFO (A= &1 15 5)
-LUFO (A= 2815 8)
7&—2_ H]Aﬁ]A %%H I:-ﬂ 751—.‘}'_ 9.1.2 x]./\-ﬂsl- XJE_,_ ;d—z
BT 9o] &Y ts total volume that comprises the Y-
T8 o] 218 (2COMP) mixing model. & F39 =3 &=
AREE = A9 E T sy
B3 g g vkge AAH Hbg 74]-’??3‘413}. AIE &2
1/daydH ot A8 w39 A5 &, A4 Y A5 STFE5 for 74,
H] 9] 5 Yt} HIZE if the 219 Bulk W& A5~ 7<] 79% in the project’s
H}O <A will ZLQ_ ;d-z z;;g 227 ¥k i E]]o]‘g 9-23 x]—/q]z‘i]r
ﬂy_.— 7(]—2

Alzdold Al#F Al '3 - FEdUyn. o 24S
TaHA FAY ol 0%] A5 v 9= S sy T
o] f{Aol A ol FYE= EY YUY =9 A= 7
HE (or hitthe Y = key) to bring up the Source =2 H 3] 7] (see 7L
9-40).

O

o
ol

)4

<
Y
=

W &L tholl Al gyt ol & 9-11.

HolE 9-11: & £ A
&4

ZID

o~

)
)

A S

A=

L

4]
=

mE >

v

AES g g pEdYY: B HY 2§ eRE A48
9}?1/]1?} 15 5= A} or i Af. ©] &= &7} be the same as the ID for any
& g oA - S J YT

The ¥Ho] A #4H5 = 3 2] IDY Yt ©]

g4 SA Ayt
The #o] EU= AH 9 DY YT} o] A =5

GlISpipe - A}&-2} vl 7
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&4 A
A Other T 83 AHE A3 = a4 el ~E Exd Yt}
Bl

Category(cl: <t& F)o awslr] sk Mez @~
AL (T gle) Y Y T} pipe to a
A& el 7]\,

Zl o] o] A A o] YU T} in feet (meters). ©] 21> A A YT

273 F A (VA == mm)dY o o] A2 4 £ J Yo

2= o =% AFYYtl Hazen-Williams B  Chezy-Manning
ZEo= dimensionless©] ™, Darcy -Weisbach Zrd =
m‘j/]le(mm)E}% AY} o] A2 4 S A Y

=24 Al =0 o] S5 5 #EH dimensionless F-2F =4 Al U ok

H) 9% 0o 2 7FEE U T

Z7] 2l AARTYTE o the pipeis 7] €&, @3], or ¥ a A7 WH,
A A WB7F A= H o] ek 3 A 2 A A & 2 A

A 2 A The bulk ¥H-§- 715 for the T A 7F 9] Ut} 1/day. AF&:a 4]
4k for /474 and a 9] %k for 7+4]. ] & 5 Yt} Bl 7k if the ?ﬂ—l A A

HE-S- 7] from the project’s ¥F-g- A will A&, =2 4 kg
151] o] H 923 Z}A| 3 R = sz

W A4 The wall ¥+-3- 7] for the ¥, A|ZF &9 YT} 1/day. A8 a &2
4k for % XC}anda S-9] Zkfor 744, ¥ YU T Wl Zhifthe A ¥
HE-S- 7|5~ from the project’s HH-& &A1 will 28, = 4 Qb3
gl o] & 9-23 A} A 3k H W= 32

o

Hojol 4] Fho] b AL} A E w] 7 do] 7} ApE o = ﬁl*&%uu}. 4% 710] A o]
A A= 735, 1 this setting On/Off, by clicking the 54 =7+ B HE 2 7/ %7 /4]
A% 7o) (Fz: 1Y 7-12). AE o] 7]5S A&sly] Ao ]1: %OM] AU] ol x|

HolE 9-12: = &4
&4 473

A S 918k - 2P Y Yt} B3 It can consist H o] 1571 &) =&}
T £ Lo SgUT. GE Bl s B2 4
<
&

A2 A4 A The ID of the node on the e 01 side ofthe H olisa P4 54,
R ! The ID of the node on the == side of the SA3X. This is a 2
S .

Ay Other 83t R & Argsl= A4 g ~E FxE YUt} H2

B 1 HIZE category(oll: G157, 7] T 9] x] 7wkl aFEtr] 3
A g xE F214(3W gla) ) H T

H¥E 34 3z 7} %ﬁfb‘lﬁ—?l:r e ﬂg HAE AYst b AR EH =
H 3z 9] Ip 2HE YT A € ¥ = by the pump and the flow 53]

the B, v Ut ¥IZhif 3X7F Aoy %] Hxol %(o]_ﬂ]

GlSpipe - AH-§-} w774 56



&4
5
AT

- 3=
ol
Z7] 7%
ag =4
M= 7H4
s e

GISpipe

47
EESR DL

A7} F 33 5 8 (horsepower(kW)) Y Y T}, 38 32 7} the same &F
of ol4A] no A#§lo] what the flow is. |5t WIzE H>
o] giAl AFEH = A vy, EHX S JRE /\}%@
T A2 o ARy

HIL o] A £ /}—;‘-Zé(dlmensmnless)o’l%\jr dE S0, &2 A
1.2v Hro 3| £57F A R HTE20% o2 23y te

normal setting.

The ID label of a time pattern used to control the pump’s operation.
The multipliers 2] pattern are 55 3} to speed settings. %57} 0°]H
e AIZF 713F E)F 2T X}‘:}E] ou gyt s G A &=
735 v 94T

State o] H X (A = &) Al=d o] A Z}F A] period.

The ID label 2] curve that represents the pump’s wire-to-water
efficiency (in percent) as a <~ of flow <= This 4 X. is used only to
N A AHE- S ALY T S G E A &= A5 ¥ YU orif
the global pump efficiency supplied with the project’s ¢l 14 %] Options
(see Bl o] & 9-24)7} A& Y T}

The 1 or 33 714 of o| L A in 3} ©$] / kW-hr. Used A -& A4t
the cost of ol L A AF-&-%. H] 9] 55 L o} ®1ZFif not 31 or if the global
value supplied with the project’s ©|L]#] Options (H]¢]& 9-24)7}
AFgguIeh,

s kel oA 74 WEsS Awele A S|l D
2 Yt} Each multiplier in the pattern is applied to the pump’s
AU A 74 to 24 a 35 5 AIZF 714 for the 3 335} period.
A = AF v YT or if the global pricing pattern
specified in the project’s ©l| . ] Options (] ©] &-9-24)7} A}-8- Yt}

WH £ 2 vl Aleg Uy Blol & 9-13.

H o] E 9-13: B £ A]

%4

ID 2}

A A% a4 R %‘43} valve. | tf =9to= A< 5
5 + &7} be the same as the ID for any

The ID of the node on r % side of the ¥ H., (PRV 2
PSVs 4] flow in only a @< H}&F) ]lsaﬁj’“ &4

WH o A ol HEve W S5 AdY pYUh oA A
£ gyt

Other 8.8 4R E A st e o2& Fapd ek B,

W B E Category(oll: 1 = 91A] 7]Hh)ol] &3str] 913k e
BAE FAL(EH fle) YUt
217 3 Y T} in inches (mm). o] 21> I 4= &4 Y U T

t=G

2]
3 (PRV, PSV, PBV, FCV, TCV &

uH
=
Bl
=

IE IE

GlISpipe - A}&-2} vl 7
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A5k WH g g A S Ay ste e i E gy
PRV - $+3 (psi F=+= m)
PSV - &+ (psi T2+ m)
PBV - $F3 (psi F=+= m)

FCV - -7+ (flow units)
TCV - =2 719 (dimensionless)
GPV - &4 419l D

&2 Al dimensionless "] A&~ loss Al that %4]-& when the W1 js 24
WAL B9 F 002 IFF Y T
A AE) Wy ALE] o A the A2} of the =4 YT}, If set to OPEN or

CLOSED " H.0] Ao} dAo] FA|H L MH =g =il g,
Ztzf, NONES.® AA 3t W = oo & 253 th Avalve’s
314 AHEl and its A4 can be made to vary A|o]ES AME-3}Ho]
A= ol AAe A ¥ 4= 5T If avalve’s status was
fixed to OPEN/CLOSED, then it can be made &/ T}A] AF8-3}¢] a
Al o] that Al 2] A4S 3.

gl 42 ol AlsH Yt Hlo] £ 9-14.

Hl o] & 9-14: &4l &4

4 4%

MA The label’s text.

v A A g #= g mAee] £33 9XPUn), Azl
2~

scaling units. ©] A2 4= £ AUt

EF: Amel A el 5 de B 4 A, A=)
scaling units. ©] 22 2= £ Yo},
=& Launches a Font dialog that allows selection 2] label’s font, size, and

style.

9.2.6 HA|ZA A HHY

=4, AIE |, Alo] 3wl = £AS Aolshe Wl AR E e 58 ARV A5
o] 2] &t A ) = 1= AR sl A A =T bar click on the object (see 1% 9-38) T gH ).

Edit Water Distribution Metwork Model Storm Water Management

‘®: Assign Meter to Junction Qo Hydraulics a Quality
@7'3:5 Meter Location 'L'D'_imes & Controls

T
BH Demand Table 04 Energy F’" Calibraticn B Curves

Model Settings
1% 9-38: H] A ZHA A A A A

ihl Fattern

w3, Jede] &4 HF 7] = 8 Category Do ASF 13 B Eo] glon, &
S8 A7 e U Y (| 9-39).

Ot
o
)
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Demands for junction K1-J-DTP7 b4
Demand Demand Pattern Categories Customer [D Ratio
396 2a
+ — CK Cancel

1% 9-39: -2 Category H 3 7]

PR R, A, AFA L B 4 BAVNA FA 54 BudE 59 5
A 57 % ks vl Ee] Azt (1Y 9-40). o] & 3 5 A7) Y

Source Editor 4

Source Quality

Time Pattern | -

Source Type

@) Concentration
Mass Booster
Setpoint Booster
Flow Paced Booster

Ok Cancel

3% 940: 79 E HAY

4 WHI)E Wek 4 Formar U vk i 1Y 941 HH WY/ AESHe W g0
s sl d ¢ Aeduch ol o5 A AAVIE dah AR e 9
Auste] AH, WL, B& EE FTES S dFeks AT 5 AU
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=1 Edit Curve = O X
Volume(0) F’IJITIF[ Efficienty(0} | Headloss(0)

Curve Name KWPk-125-500 Flow{ i /hr) 0 100 200 250 300 380
Description | KSB KWPk-125-500 Head(m) 70 68 65 &3 &0 55
Curve Name KWPk-65-315 Flow({ i /hr} 0 20 30 40 50 &0
Description | KSB KWPk-65-315 Head(m] 317 31 30.5 30 297 289
Curve Mame Elsume-100-80-160 Flow(rri fhr) 0 20 40 &0 BO 100
Description Head(m) il6 L5 3l4 j12 31 30
Curve Name TempL Flow( 1 /hr] 0 20 40 &0 BO 100
Description | KSB KMWPk-65-315 (320 impt Head(m) 38.5 379 36.8 36 35 338
Curve Mame Temps Flow( i /hr} 0 20 40 &0 80 100

All Check Add Delete Select Shape Chart e Close

% 9-41: =4 HFY

“
A% e A A AAWe] A0S FRR o9 WahizA) ARG @)
ol
9] Tontain the lower and upper levels

Atolol A BZ7} SdH U,

HE 542 T SE ARANAN AZ7 A9 5 = 79 7% 1Y | & YERA YT
T I E FosheE o o] 5 YU Tholn HE 244 9 /‘ﬂ?-_(Y)%Oﬂ FEAF YL T
9l o] A -2 the =3 (X) axis in flow units. &3 33X 2342 {8 F7}o whel =57}
e of gt

A& A2 oA Alskol ik AR5, H 3 F-5F(X, flow units) 2] $H2 B3 G 5 (Y, percent) S
AU a &2 AV-E a8&S 1,}1;}14]0]: ‘?ﬂ“/]‘:}o]tt] I ZpA| o) 7| A A A4S ael sl of

3t} and the electrical losses in the pump’s motor. If not supplied for a specific pump, then a fixed
global pump efficiency % Y T} used.

Z]:l:rlﬁ:_/\] 5’—}\1 [¢) HL& tﬂl H (GPV)'E* E@. ’)Fl:l‘é:/é](Y %
N FEE AU 2 55 o F X W, B D 98 9] Aete g 1R
TR AAE RA Y= 7] 55 A3 thaw-down behaviour.
Haof sl F41L Auleta (s} Ak deke] 5 A) F7HES FYste & 5 e
SRS TS AR, 54 4L dE(EA 2:,191 A AEEa oes
= (A 2t A E)sta theg

: 23 ¢ 144:%942 2 3419 o2
2 9ee 21 et e 2Ptk B uECR

1wy e 7
rx o J® 1
QL

GlSpipe - AF&-A} ol 7 60



g ol & 9-15: A H3Y)

Item
3 o &
ek
35 0]
A A

o
1

A |
e o | 12
Jo
ofk

A

A=A

Fshs Ul AR o Qs AL ol

-g-of tf sk A el g

low units®l] €

low units®l] ¢

=

o] Ip 2h (H o) 1570 9] =24 = A

o] YE = -8l gl Aenz My
2

[m

— o
kl

rx

tjo

juby

£

o

=

rir
o

2| 1k o,
29
— |~ 0
)

e irlr

R

f
f

o
i u)

[e)

| bl dpt ] b
o X

o
frgol dste 5 5, S FAY Xy H (G e Age
flow unitsoll <174 ¥ the selected flow units)
& 54 & 7 ek 1, S 34 Xy A (29l dEs
flow unitsoll <174 ¥ the selected flow units)
a8
=4 ol & o] B4 IS Fxet= vl AMEE ¢ & ALf ol &
A = o] YER &= Ul 8o digk A el dy
T E4 ag dlgste 7% (49 = A8 3 flow unitsoll A4 %H)
af E4 ol dlgsts a8 (49l A3 flow unitsoll A4 %H)
= A A
T2
4 ol & o] BEA I AS FxelE Y A S = 9= AL ol E
A 2rA o] e &= Ul gk A el dry
& EA & st 15 (G & A8 S flow unitsol] 14 9)
T EA Fol sl G ot A (G = A B S flow unitsell 72 H)
= Chart = O X
70
&9
68 ]
67 VB KWPk-125-500
66 2 KWPk-125-500
65 2
64
63 (-]
62
&1
80 ]
]
58
BT
B
55 ]
54
B3 a
B2
B1
50 ]
49
4z
a7
45
45 1
0o 50 100 150 200 250 300 350 400 450 500
a9 9-42: X FAH IE
& A7
AIZE SRS Al Zbe o2 WES 5]85t] 8l Byl 48 e s JEY
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AH 78, ATA 7, B 4 9 74 7 =8 Bl A7 gide] dA4HE S 5tk
TE Eo A AV = A HE S T2 A E Q] A 7F A A AAHE 314 FE Y Y the project’

A1 ZE Aol A AR 1 24 Y Th. Within this interval a quantity remains at a constant level,
equal to the product of its nominal value and the pattern’ 52 3 &2 dA3 =+
A g4 t}. Although all time patterns must utilize the same time interval, each can have a different
number of periods. A = #| o] A Al A7} g€l 9] 7] 3 =5 3l sjE-2 thA] 3l M A 7|72
& Zob .

e ARV = So gAEYUT: a8 943, A7 HE AR £ A e
AR E AR teoll UYdd 5o #S dEsyt: HolE 9-16. Y2 7L H =
s & foll 22 AE7F 18 Yt 23 1Y 9-43.

:q, Pattern Editor — O b 4
Enter text to search All Check 1 2 3 4
Pattern Name Average Time™ Patterns 1 2 8 2z
1 1.00( (Graph —_— ‘ M \
- | (000 1 003 025 001
< 100} 1015 1 003 025 001
2 100| g3 1 003 025 0.01
i L00) |pas 1 0.03 025 0.01
100| (100 1 003 025 0.01
6 100| (115 1 0.03 025 0.01
3 1.00| (1:30 1 003 025 001
4 100| |145 1 78 025 001
5 100 (200 1 78 045 001
ral 100| (215 1 78 045 0.01
Patl 1.00/| (230 1 78 045 0.01
Pat3 Loo| [245 1 0.03 045 0.01
17 100/ [300 1 0.03 075 0.01
315 1 nn3 n7s [iTasl
Set Time Add Delete Select Shape Chart Multiplier

% 9-43: J|¥ HF 7|

gl o] & 9-16: S| & 37

Item A

FERE A A g ol E AT

A e o] el = Aol oigk A8 A gju o,
=T e o] ZF A|ZF 7] 3k O gt 5 gk i Y

SHFYTh A/ FIHE (39 9-43) A %”4 Tk 7/ 7E A1 S Al ZFand A 7F 7FE 3 9
9-44. 83Utk 2B EC R Wl g el(F)S A Ale = dHYG rivA 2, B4
HE S AE (Y o] & G| Al A8t d Sl click on the 224/ H &5 S Ut

Set Time 4

Duration 48:00

Start Time 0000

Time Step (15

Cancel

29 9-48: 1747 T3 A
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A B ofe] S A o] 5 o Al aHs A
ek si|o] thgat 2ol ety 1] 9-45, H 2

= 51 [e]
Sk S

HEOSR 94

g

AL G52

=

= Chart

1.8
17
18

15
1.4
1.3
1.2
11

1
0.9
0.8
07
0.6
0.5
0.4
0.3
02
01

o 5 0 1& 20 25 30 35

40

45 B0 &5

&0

866 70

75

80

&5

80

85

1% 9-45: A3t W€l AL E

AHE o} Lol 4] -2 (17 e-45)3H W
=]

AR R A=), ARF(FH &, 0,

2 A
1, H

ol ) R Al =(A 2 =, Al

Graph Options

General:| Horizontal Axis | Vertical Axis Legend | Series

T s —
Background Color
View in 3-D

3D Effect Percent 15 =

Main Title Change Font.
TChart

Apply Clo

se

==

Graph Options

General [}

Minimum
Maximum

Increment:

Axis Title

o v,

A
A

. -

[e]
b 2

DO(

/QIJ/\P

o

, B7) BLAE), 7P RS (H A&,

=X
o 1,

A=), FE(FIA, A, 271, 2 o) 3 54
bology of lines, markers and labels) as depicted in L% 9-46.

xist| Vertical Axis | Legend | Series

| Grid Lines

(0.00)

(95.00)

Auto-Scale

Change Font.

T

Graph Options X

General | Horizental Axis | Vertical Awis;| Legend | Series

Minimum 005 (0.05)

Maximum 180 (150}

Increment 000 Auto-Scale
/| Grid Lines

Aoais Title Change Font

L

Apply Clost
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GISpipe

Graph Options b Graph Options %
General | Horizontal Axis | Vertical Axis LE;EI‘d; Series General | Horizental Awis | Vertical Axis | Legend | Series
post e EE——
osition ~ === "
9 Change Font.
Ti 3a
w  Om e
Lines | Markers | Labels
Symbaol Width (% of Label Width) 20
style | salia v
Framed v Shadowed v
Color ‘. Navy "
Visible v Transparent
size 1 =
Check Boxes v —

13 9-46: 1HE A
£32]: %/ % button to save the current pattern’s data to a file.

A HA7

',
Ay
—O|L
rir
jin}

Ao} A7) thgoll TARUH 27 947, I Ao} sk 17 7|0k Alo] & BF
AR HAE A Y

= Controls = O X

Simple | Rule Based

% 9-47: Ao} HH Y

Ao = Al 7ol we} Y=g A7) oW S H =X S AYehs WA EAUTE A%, WA 9]
o g e A o) grelef uheh A ee W o] S A G AL AL T 5 9

Category®] Ao} 7} A5t
o T Ao
e 33 71 Alo] g Ao

= Ao

e Ao = Thgol Z]wkale] @ ae] e i A4S WA T
EELEX

AR o

Ak R E AR
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o Al Z+
oS Al 7FA] Format & 8ty 2 XA = HE Yyt
LINK x | AE) IF | NODE y | ABOVE/BELOW z
LNK | x | AMH AT | TIME t
LINK X AHE AT | CLOCKTIME C AM/PM
o 7] A
x=% 1D e

3 Hll = OPEN 1= CLOSED, B X &% A = Ao WlH A A
y=24% D3

2= A e = "l 59

t=AlE el o] AlZF o] §-of AIRE (&g AIRE B AIRRE)

c =244 A A A ZE

T ok Aol 42 A ete] 98 A ol b Aol AR YT A7hg 45 A 2ol
Byl AU ol A5 74 71w Alo] 3 AL o g A A 5 2% thity

12 719k Ao
T 71 Alo] = Al 2R e] 27] ] AR ARk 5 el A

PN
1 o . T
whet 92 4E 0 A AR F QS e 1 1 Als] AN e o] i1
A E= = Ay U}*ﬂ S5 Zpekstal vpo] 3l 2 ¥hE of = A4 Yt level in a tank exceeds
a certain value and does the opposite when the level is below another value.
RULE 1

IF TANK 2 LEVEL ABOVE 6.0

THEN PUMP 10 STATUS IS CLOSED

AND PIPE 55 STATUS IS OPEN
RULE 2

IF TANK 2 LEVEL BELOW 3.9

THEN PUMP 10 STATUS IS OPEN

AND PIPE 55 STATUS IS CLOSED

T ARV = 54 A ]7\1 el F9¥ = 79 559 2 AYste b AeE =
A dist AP U o] 2 T8 Y AA, 5 B A4 A A1, e YA 2ad
contaminant intrusion. The dlalog form, shown in 7L 9-48, U} T =& ¥ 315 T} (H| 0] & 9-17).
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Source Editor

Source Quality

Time Pattern |

Source Type

on

Concentrati

.

Mass Booster

int Booster

Setp
Flow Paced Booster

Can

a3 9-48: -9 A7)

o
o
A~
|
o
oF
&o
<
ﬂ_.o
iz
|
%\
IH
Ho
=
ﬂwmo
|
el
g
~
A g
T o 5
= -
X
A=
ol
e
L
o A
W p| o
2 B A
friy

Ut

bl ]9

S

A7

ID 2 of time ¥ used to make = 42 vary with time,

i avo ol
W B
T I~ o_u o#

vaat

Horgy & B
TE T
W%?ﬁ j i
T o he mu 1A

(L 52 of ‘L mﬂ

wr o R
o oF o o)
...ﬁo W T XH

X N el
Wn o)

w28 2 ws
g
o] ) =n W .ﬂ%;o
& W g IEE
AT on 4H‘Ul R OE =)
X ERRI e
T oF K o B %A B
<] H ,mmo o}y ~ XV ®R
= ) -
e i N ol RO
I B o ol i o X
G TS
%or_wr_HAT Aﬁioﬁlri
Ao D g R0 L) A
Hapw S TE A
e
o) L AR plo N Ao RO oF
o Ho T R A o T W oF

Wﬂ [ ] [ ] [ ] [ ]

-

T

LSS
{3t o

S
2)
1 t}e network or

gl 7+
H

%1—

P} (of): 45

He
3
J 5

Yo o -

to model a contaminant intrusion.

9.2.7 Other 227 w7

GISpipe

7% S AlF gy rlo] g
T A5 YT 11 9-49.

66
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GISpipe

Edit Water Distribution Metwork Model Storm Water Management

t]fH}-'draulics .E. Cuality
@Tir‘ﬂES & Controls

BREn ergy P‘ Calibration
Settings

8 Assign Meter to Junction
ihl Fatterm

. Curves

@ Trace Meter Location

E Demand Table
Model

a9 949: F-dg 24

AR ABr) T (FE 4F)

Assign meta to junction

Assign Type

l@ ?.-ﬂ-.ll::-:atir'g meters to the entire pipe network

Allocate meters to selected pipe networks.
Assign only selected meters.
Aszi

signed to J

meEiae i Al abar D
UnCtion in vva

2% 9-50: F Al AR EF

A7) A F4 (L= <A)

Trace Meter Location

X

Pipe network can be selected
telected Meter | Duplicaten Customer D
=y

Customer 1D Demand

Dragging and dropping the meter to the desired junction
the assignment junction.

a9 9-51: A% 91X F4 gt F

T8 HF7]

Fo ARG7E ol EAFEYUY: 29 9-52. H gt ol & AFE-A} CategoryZ} & o] el A9
718 e s A7F HEs g o} o Ahggung #3371 g W &E%Mﬂr: =4
HH7NA B B HE(EE Y 7]) 58 Category Dol LA 7 S ol

GlISpipe - A}&-2} vl 7
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GISpipe

Demands for junction K1-J-D61 b 4
Demand Demand Pattern Categories Customer ID Ratio
0125 3
0.5 7 =
| $8 Mone || [& Edit
& | Pattern Name Pattern

1

2 | |
: M
2a i ~

3a

1Y 9-52: 52 ¥ HAFY

3 5} Q2 Category™ H|o] &2 A] o=
JHEFEUT P2 s FEste] F7 = AAF UL the Yor T HE. dollE= TS
q

)
NE 7b s, b 19 9-52). A 7ol whek 2o v}
W5 aF dl AFE YT (A A,
e Category: -8 CategoryS 2] 3} 7] 9|8t H| =~ E gpl (A8 A1}
e 1171 |D: Category/AF-8-AHE A ol 8= ] AF-&H YT}
o H]E: XXX

e oE, A1) 3 WA Aol A Fask A F L CategoryZ (H 1]
IR REENERY PR EC R PLER e

RE Ao AAH 92, Category, L &l 9 B_Qk% o 2835t g dFyth
8 F ET ES BE (29 938). B E F2, ¥, category, &7 F, WE7] A,
vl e (A 8= )4 N8E AT Tledin :L% 9-53.
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GISpipe

o] =8 | o] &2 Microsoft Excelol| A =8 7S 714 & 3};‘3 _TLT} 7]% S AFHEY (2
9-54), 2 J U Excel o4 72 9/ WM E, a5 2935} 7 gt} Category
wHHES S5t 7| A8 S ]Xq‘d"]‘:]'(ll")955)01- 3

_EL _EL
I:Ll
)
mlo

2o g g}
E] O =2 =2 E o H .

= Demand Table = m} x

| Demand Input In Excel | | Category Distributicn | | Emitter Distribution ‘ | Delete Category | |ErtErtExt to search Enter text to demand <= -

Junction ID | Categories | Customer ID ‘ Ratio ‘ Business Sectors | Demand Patter | Demand Customer Demand | Emitter Flow Emitter Coeffide | DMA Service Mode
SM-1127 Base Demand 0.00 0.00 0.00 0.0000
SM-SOPSDWh Base Demand 0.00 0.00 0.00 0.0000
SM-1132 Base Demand 0.00 0.00 0.00 0.0000
SM-1120 Base Demand 0.00 0.00 0.00 0.0000
SM-S0P21DWa  Base Demand 0.00 0.00 0.00 0.0000
SM-50PSDWa Base Demand 0.00 0.00 0.00 0.0000
SM-SOP17D0Wb  Base Demand 0.00 0.00 0.00 0.0000
SM-190 Base Demand 0.00 0.00 0.00 0.0000
SM-SOP18DWb  Base Demand 0.00 0.00 0.00 0.0000
SM-179 Base Demand 0.00 0.00 0.00 0.0000
SM-50P7DWa Base Demand 0.00 0.00 0.00 0.0000
SM-50P200Wb  Base Demand 0.00 0.00 0.00 0.0000
SM-S0P1 Base Demand 0.00 0.00 0.00 0.0000
SM-50P4 Base Demand 0.00 0.00 0.00 0.0000
SM-1118 Base Demand 0.00 0.00 0.00 0.0000
SM-1117 Base Demand 0.00 0.00 0.00 0.0000

6 308.00 0.00 0.00

=, Excel Batch Input = O x

Open Excel File Remove existing data
Junction

. Meta Customer ID
: | Junction ID
Epanet Key Field | ) AssetID
) DMA Name
") Service Node
Excel Key Field
Description
Tag
Elevation
Base Demand
Pattern
Emitter Coeff.
Emitter Exponent
Initial Quality
Excel Sectors Field

Close

1% 9-54: Excel 9Z 4 Y
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Distributed Flow

Distributed by pipe length ratio.

Category Name ||

Time Pattern

Total Flow(CMH)

oK

Cancel

717 9-55: Category &l

93 HF =T

93.1 A==+ =

A FHA B GA A

al

Eg 250} 43
Undo D
Redo C

A

o o =Ly

GlSpipe Uhe= &€
AR 5 A5k

EAEY T 21 9-56 ©]
kol Algg Ut o]

o) A2 ARE A B A A & A sk Gispipe ] 7H 87 7]
= 12
2]

olr
o

RIS

=z
™ >
F A~ T=+ redo the last step.

sto] 2] ARk 7|2 A S

5 5T REe HESRE tHo| @
gk A7 o] ofmjof gl A2
£ 9-18 Options

Ho]E9-18: 34 A4 4

=4

2 71E A

A AFA] v 5}

4} A

A

S o 292 AXNTEVE AR B B A Y ES = 3
wele] pges 44 R o2 F3) %Y building
accurate and efficient.

gdstetd, e gt A S A A8l 7] Aol ARg AR Al gelE 87 ok
T o8k A7k EAFH YT o] ek ke AAE heb o 2ha) 2
AAE YepR AL et 9 rot et FAE AlF T vl g shetd
AR glol ZA AAEe] A £EE £ & AFUTH up
workflows but increases the risk of accidental loss.

7V V1= AR R E VINte 2 gk e g dY T A - H
3 glo] 9HS oAt AHT o H8FU T AEo ety
3 dolEE AEow Asn AFY ALY FATITHy in a
model when elevation data is incomplete.

4
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To
(2

[
H
i
I

f

GISpipe

A

AFEARE 374 Al o] Utk
-2 EE vk VN 23858 ASEYY a3 Zu)
&4 oizﬂ%é}tq,/‘]'%x}% A~ ERE FYsto] =8 st Y

A= .
- B A E1 A Jgel HAAFHEHAFUT. Eud/HER
o] =AY A2 FEHH, 2eofo]IR HI|E o|Edtl, TF
W EAE)e] AFHE 2a 53897 A4 5 A5 HUden or
overlaid.
etolnEe FYAn HA ®
(2 E )& 3 el 2 9 o,

Ao guE, AN 27 L A8 43S 4GS 5 AU

714 A F e e R S AH U For FY YT MES

e atol

| Auto length

tcroll Mode : | Touch

Cursor

~"| Show delete objects dialog.

| Node elevation closest node elevation

Selection Precision{pixel} - |8

Cursor Size(pixel) - (200

selection Color : - -

Map Background Color

T ®) White

CTRL + Move the Shape : Copy Shape.
CTRL + Shape Selection : A new shape is selected while preserving the existing selection

SHIFT + Junction + Mouse Wheel in Default Selection : Connecticn Tracking.

SHIFT + CTRL + Junction + Mouse Wheel in Default Selection : Upstream/Downstream Tracking.

SHIFT+ Mode - The shortest route between two nodes is selected.

1% 9-56: 34
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19 9-58. | F A ol A vl HES Fow A 130 21A E 3L 3 p27) o] Al A J59]
AAdg YT}
@ »
P1 P2
a) @ @ ® O ;s
n J2 J3
. J6
. J4
P1 p2
b) @ O @ 5
n J2
@ s

THEE =T 2o A8 = 9lsy, 1 9-59.

rlo

AL 2], 29 7] 7S

L"“'D [ Copy

ﬁ( Cut
Paste ...
inmi Select All
Clipboard
Y 9-59: EHHREJ|F

i obR AL AA THS HEStn TS FEUTh ol + € IRER ol F AR
Sy =] BA L,

2 ctrl+ v ol AA & Zol ¥ U

olg 7T M= v ol gt AFEE 4 low A= dA AdgE dolofdl

s
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oL,.,

LS

]

%

1
1

9.4 ATAR

o,

g o) Se] 0 A AT A BHol e o B
7] % vl Ytk ole] g g A B e o] 8 A VA, 3 7, 94 Alof 24
245 e 0L BeFUTSA BA 94 ngstd =] A4 AAE QEe
Hkd gy condltlons and operates efficiently under various scenarios. Proper configuration of these
settings is essential for reliable results and meaningful analysis. These Settings can be accessed from
the Water Distribution Network Model =7 22, 3+%: 719 9-60.

ol

rlo
A pot o)

The 34

2o

OH e
o o
>
ﬁw
flo g

1

IN' mlm Hﬂ

ry

Edit Water Distribution Network Model Storm Water Management M
187 Assign Meter to Junction  @F Hydraulics &) Quality
thl Fattern
@ Trace Meter Location {'D Times & Controls
BH Demand Table €3 Energy P’ Calibration B Curves
Model Settings

Y 9-60: A 2l A

T8, 4, U L A AH S EA Ao X Rdg BAIIEE dAge ¢ qlor
ﬂﬁl %Hq

94.1 3 A4

T 34 A a9 961, U2 FYslY AT = AdsUY: g AR md =
T HE

QoHydrauIics E Quality T E Mg
ATTern

®) Demand Driven Analysis
Demand Model . .
Pressure Diriven Analysis

Flow Units ChH
Hazen-Williams
Headloss Model ®) Darcy-Weisbach
Chezy-Manning
Specific Gravity 1
Specific Viscosity 1
Maximum Trials 40
Relative Accuracy 0001
If Unbalanced e E.tc-p.
Continue
Cemand Pattern 1
Demand Multiplier 1
Emitter Exponent 0.5
Mo
Status Report 8 Yes
Full

13 9-61: 78] A4
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g o] 9-20: =] £ S A% 8] 34
A A
Ford T8 75 A (DDA) == ¢ 75 4 (PDA) T A gyt
DDA‘: Tzl Al A A Fa 7} 1A o] dThal 744 3lal, PDAE
a7} o]t a4 of o4,
The PDA option can be used to find a DDA A ©-2] ¢F& o] &) uj 2]
3 d
flow units &9 in o] 7] /\1 A 48 and link flow £ % Ut} & Ut} A=

=)

L

0%

= 2 ofM
X
ol

rIIZ
u
o
ol

o3
=
o
ot
H

i
=Y
ot
>,

Al 9] gal, YHF I E, or o] o] A I E 2] 1] that the T+¢] for all T}
At 2 JUo A5 us. A E F/]Ei or Y5 metre A all THE
9] to SI Metrico] YT}, flow unitsE W O}Uq MR AE | A|-a%
e 2E Eﬂ ol TS = F 9}233 T A L. (FE:

Appendix B, 57 ©9])

8o 2o U GrE FEELS AN o AEE:
AU A8 AL are:

- Hazen-Williams

- Darcy-Weisbach

- Chezy-Manning

4 EAE W ERE g SAn, 3 Ads nE D
ZL A2 ol Ed k%?%%‘%ﬁk

2R fAls] wust acol Aol B Awsl MEA C

(dimensionless).

H] & of the 54 A% of the 4| to that of & ©l| 4] 20 deg. C
(1.0 A E] 2~ & = H+= 0.94 A 35 3] E /day) (dimensionless).

Fo1X Al -l A B el & Auete v A W84S 71 9130
ALEE = o WHE 319499 Y tiven point in time. Suggested value is
40.

T3 7]+ used to 21 & that a 3l has been W71 ¥ to the T | &
Awjete= HAAE WA BE G Bt s B 9 1%
o= Ysr gho] o] T 2to | dhEo] FREYTh H gk
0.001 4 Y T}.

H Bk 31 el A e & 2A4 X3 A5 AT —%i]%]]‘/]‘jr
A A}REE o] Al A Al EH o] S T A] 3k STOP
AF&-3F= CONTINUEY Y th: 37} 10 ¥ with no link AFE] ¥ 7 1%—,
inan Al %= to TS ©A Ut

ID 2} of a time ¥ &l to be 4§ % to
AlZE Bi|lo] A AQE A &S A
AN A 8= WA °V\‘4‘jr

AA A28 AR[ES HAs7] 8l 2 8 ALy dY
<=4 YT} or down by a 124 < (e.g., 2.0 + ¥l all demands, 0.5 A4}t
IAL, oM, 1.0 I E FX ).

TH to ol EHA = A7 FFS AN W BE7] FA. =5 H
A2 H I g3 o

WA e 05U o] AL oo 4857

4= 2 ol A 3] junctions where
i sielo] glowm o]z

-NO (H.3L §l)
-YES (H 3 3] WHA)

GlISpipe - A}&-2} vl 7

75



To
(2

N Q| B
21| po | B

to

I A
S

4y Xz o

)
=

Jo
oft
e
ot

CHECKFREQ

MAXCHECK

DAMPLIMIT

v
- FULL (4 5L =)

A7) e B U7 B 0 ek f-5 g

PDAY A =87} 00 = 7h = = ¢ Y o

PDAC A AA =25 FF3sle d s dyh

PDAE A2 S -2 A= 78yt 15 362 0.5.
Aee FAS Basty e o] HAsky] Y&l A H A7)
7 A=A F5FEY L FEAATYL 7|30 S5 o F

A

Al gko] A 8-¥ A oS YERH
I+ metre(SI) Y Y T}
A= FH4S 2oy Q
WE7] B oY S5 Fe)F M e JHd £ HskE
AUt 9 to HAAFY T 7123k Gk of 0 EFH U T that no
flow H 8} Al go] A&t} AA ZZAE flow units A 4ol w}}
A 78 H Yt
B T oo ZEH7E Gulel EX 7] el F sl d A vk
A At A e of HZ, A 2 WM, flow A ©] valves and pipes
Ao AAH T 72 2011, v F HA HbEwio)

Aol gyt FHo vy sl e ghe A AEHlo]
g ol vk Ae ERlo] FlE-S gyt (AE] WAl
ok wjmiok A A S 7F HFH o] ofd  JomE HES A& of

oh) ZAeh e g ok {2 H ] gk AE] g RlXE valves

(PRV and PSV) is Z % % L T} by the DAMPLIMIT option (see El| 0] & 9-21).
HE AT e f5F Aol B g BT AAE ol gt 52714
FE] FRlo] TahE & A v Syt gl o] g d
ol vk e Felo] gyt 7] %kis 10, 9] 7] that ©] §- 10 BH,
Al of 2FQ1 e w) CHECKFREQ REE F-oll = 75 Al vt A7}
skl
PRV 2 psvoll tf gt 3l 7+a] 2 e gRlo] Ajzty] oo 3= A g%
g e 2 G vEE dH3Y 60%= Al Ed T 1 9
be as &% Wk A7 Yt). 7]Egkis 0 o 7] A YEFE U T that 714
%1 3l ©F be used and that 2 Bl <1 on A ©] valves ¥ 1] T} made | A]
uf] ¥k 7+24] 715 be needed on ¥ that have A =3 %, ©] 4%
0.012] A gko] AFH Lt}

b

AN

it
]
)

=% 12 ) o £ >kt

Coox ot & oy > M
d

3

Hlo] & 9-21: AHE] &9l w/¥S=2] QutE Q) gk

CHECKFREQ MAXCHECK DAMPLIMIT H| 2
2 10 0 WIS E &), H 4 v SR i E
A el A gkol] AlFH T
10 100 0.01 Less HIWISH el &2l 75 be FHo
ol & el 83}
H o vk o vk T4 Al gl ol gddd FdH
s Tyt Aol Ao o +HE
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: shl Catt=rn E i
(5 Times ’Q“a“tl"

®) Mone
B Energy

Age
uality Model
Quality Trace

Chemical

ol e A9 578 277 3k (Fheol] Ad: Hlo & 9.22) Th&-3} o] §1 s of FI T 19

9-63.
Quality:
Mone
Quality Model ) Age
race
Chemical
Tolerance 0,01

FAo] dun 49 £ & (Dol 4 elo)% 022) thg s} ol elslof gk 1Y

Quality:
Mone
. Age
Quality Model ) Trace
Chemical
Trace Mode

aH9-64:7H 2D -FF

slet B o) Aele A9, 33 29 9-65, TF2 F7F ol & wiZl M7 D o ok w9, gt
5§ oaf, 74 ol & (Thaoll A1 Hlo] & 9-22) 2 ¥ % nf] 7] 4= ( 7‘,3}53 B o] £ 9.23).
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Quality
Mone
Age
Quality Model -
race
@) Chemical
UInits mgyL
Diffusivity 1
Tolerance 0.01
Bulk Reacticn Crder 1
Wall Reaction Crder FIRST
Global Bulk CoefTf 0
Global Wall Coeff 0
Limiting Concentration 0
Wall Coeff. Correlation 0

33 9-65: 53 24 - 318 B3

HolZ o22: 54 BHL 918 42 g4

=4 A
uf| 7} = Ragy s g o/ FE Uk A8 AR
-9l (R A 8l
e (5 24
34 (47 0.2 B 9] f ] &)
Spet B2 (522 AR
stst 24 il RdgE = AA g8t 249 o5 (o 9=
AR 4 i)
w9 FTEE RdshE v AN H = A G Ay ok A AR mg/L,
/LU 5% 2 24 B4 uelis g oz wAH
Al Z} and percent, 2} 7},
ShAb = H] & of the ¥A A% of the 38 &4 = X 2H to that
& 2~ 2] o] A 20 °C (0.00112 sq ft/day). AF-&: 2 if the 3} 8} &4 &AL
Ao Fuf&rolH 2, AUk & ro]H 55, d A uESo] B2
oS YT uvk A& H Ut E4 olF a%E FASHH™
0o = AZ g
&8 o4} Frof]l A2 & o] A EE HA 4 sty mg/L=
S e e Ed Y o B FH ol gk Akl A
0.01Y Yt}
EEEE fabol #A5E 44 D Uit % 24 B
qg90e}
Al B8 oxbeE gt E Y] o] EAA R gE Y FUES A E S A
318} EA 0] A - o] 54 A HE FAY & JoH, g bd AR =YY YT
2ol 518 93 grol U AW AEelol il JF2 F & gLt Ed 9% F &
15 Yt} AF-8-g too small a value will affect computational efficiency. Some experimentation with

this setting might be called for.

19

g S A A B4l 485 = vks 7 d S A8 vhgoll gy Hol & 9-23.
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Hlol% 023 5 BH L AW 0 G4
A v
A A W Ap 59 to 97]A F% is =7 when ALt a bulk flow HHE- £,
12} Wkg-ol = 1, 23} Hkgol+= 2 52 AFE3U T} Michaelis-
Menton & & 8toll = &9 FE A FYTH A =& #H A A
WhS 5] AR o] A R AF
WA 08 2} AA 55 Bhe S AL Al w2 E S8 AFdyn. A
AFERE 12} WES-9] -9 FIRST (1) & 94 &5 wkg-o] 49
ZERO (0)YUHTF. H S = #EH A b3 A7 e o]
FAL 7R,
A AA A 712 AA WG S Al K, BE el g o] A9
A4~ can be XH 7“«]%143]- by H 3 this &4 for 574 . /\}%:
G| for B, v 59 for 4], = Olfno A A whkg-o]
PAFUL e FE (1n)Fe LFE U glolH,
1714 n A A 9-E A5 .
A B\ AL Wall ¥F-$ rate 7|9~ K, assigned to all ¥. Can be 574 9]
oo o &4 A Y] A H I S A e Pl = g
TE5 A3}, a S 2 <= for 714], or 0if no wall HH-&- A S T},
9= 13 vhE-9] A ft/day(US) B m/day(Sl), 02} ¥H3-©]
35 A =/ A| 2 3] E /day(US) T
Z E’C/Zﬂ Irmetre/day(Sl) ) Y o}
A &= Edol s & e HAd v e 2T ¢ e HA
FAY Y A A ¥k 2= AR 3 X9 this value. 3l 35 A
e 79002 AR g
W Al A HH 93 Aol I 2o A APy dEHA Ee
85 0o® A
9.43 oYX FH
ANYA A FAHL 5 ] wi/fH7F ol 3] Fzol] DA b u 2 oA Bl
H] &35 Al4bsh e vl AFE 5 = 7] 2 2kS Al 3 Y o The ol U A vt_'— A /}i EAAE T dSUH
by clicking the ¢/17%/ =+ &9 W& ¥Y =7 By, T2 I¥ 966, 24T F =
7 = vhaoll U E 2 A g Y o H| o] £ 9-24.
QDH}-'draulic: a Quality Ml Patiem q
L‘D_imss Controls
£ Ene rgy Calibration A Curves AnP;LII;sis
Energy
Pump Efficiency(% 75
Energy Price 0
! Price Pattern k
! Demand Charge 0
1% 9-66: o A] 4
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HolE 024: 5e] 4G AR ILIA F4

=M A

HE &8 (%) V| HE g8

=] 7+4 7FA of AlUA|] [/ kilowattAl. 3HE @9l YU not
PAA o2 AH YT

ER= S| Az 2 ol vX] 714 Ws-S e = AlZE siE e D
gyt sl A ke A9 vl ¥ 5y

3459 o H o kilowatt AF-&-HF F7F ol A 8=t

Al B 39 967, s Y A s th A/ Y SR R =
BEo WE TR A2 R 7R AlE gl o] ol ARS-E = v AIREEA O g A Y o
ol g Utk B0l & 9-25 (A 72 2 AP EE AR RV 02 A5 S 5 sy T
of Hydraulics & Quality 1l Pattern q
OTIITIE_» & Controls _ )
d i
Total Duration 4800
Hydraulic Time Step 005
Quality Time Step 005
Pattern Time Step 15
Pattern Start Time 000
Reporting Time Step 15
Reporting Start Time 000
Clock Start Time 0
®) MNone
Average
Statistic Minimum
Maximurm
Range(Max. - Min)

1Y 9-67: A T34

Hol 0.25: 57 B 43 $HE 9B AT &4

A4 Ay

% 713 AEeolde] & Aol(AhAuh v V=W S
248 @ se w0 AHg o

2] A3 A 2= 52 AA AR 7R A ZE AU T 7] B 3EE 141 7I Y ok

S A0 R FA o) A AU 71 Rgke 5B T (005

)]ﬂ e ARREE AP HAQYT V)RR

RIEN

& AJRF AT ] dlo]do] A ZE = BE AlZE 'Y AIHAIZE @)y
(e.g., a value of 2 means that the A] &= 2] ©] A begins with all-time 3} &1
starting ol| A their H A A] 7). 71232 04 Yt

S 2>y
(i A

IE
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=M A

L INIRA R e Ak A3 RuseE A ke Ay 72
1A P4 Y o}

B A Z A 7E ANk Ay Bai7h A &HE = AlEE o] A A ZHAIE @9 Y Tk
Normal default is 0.

Al A A 2F A Alzdlold Aol A1zt Al ZbS Ao}, Ak o= 247k
Format 2.2 3 &5 Yt} (<: 0:00, 6:00, 18:00).

Al ZF Al ZE Al Al A1 ZE (e.g., 7:30 am, 10:00 pm) ol A1 Al &= & o] A o] A2 Ut
71332 2. 12:00(AH4) 4 Y o

A Type of F A4 2] used to 2°F the A3} of an & 7|7

A o). A8 Abake thest g4 ok

91 (FA) A7 A A

A (A7 AF A

= ENERCEEN

) (# vl gk 2

W9l (A - &)

57 Aele thg Abole] Qojxl BE A4 2 WA Ao
ARtk w3 A% A2 F 7] 7

Note: 9] 7] 7k 2] 341 (2= 1k -4 o] e e 32 41 sl e
R EREEE DE!
otal Duration be specified.

on
o
v
it
t
i
>
o
o
2
(0]
ki
>
oo
!
N
&2
by
T
ol
-
i
Mo
i

_|

that a non-zero

945 XA =T

GISpipe= A&7 Al Edlo]d A3E S &7 dolH e}t
AEE Aol g A AE e e oy 914 =
T A5 YT Gispipe”t o] 2] gk WA Ho]HE A}

744 shok gyt

W Tl e v Az elA 57 713 5 598 54 2o

9rE stAqu o sele gy AReeld Avteh umd

AB U ohE v Aol e, B, 9, 9 5) U e

ohel-g Aok Gtk shel o] 7} Fol = o3 Fio] FgE L
A

;

e $171D-Zo] el E 911 o] Ip eh(Fhy = eo] A ALEE = A} )
o AZH-ZAo] 53 AHAT B)
. W-34 2%

oy 54 A ARl A A G 5 dlolE Al E Q] oAl (ZLE 9-69).
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| | Pressure measurements.txt L] +

File  Edit  View o 3z @

;PI"‘ESSU re measurements

;Location Time Value
Rememmmmmeee e
Sv-178 8:80 1422
2:00 1418
4:00 1417.5
SV-SM-A-1 3:80 1424

Ln 1, Col 24 162 characters 100% Windows {CRLF) UTF-8

17 9-68: WA Y of A

< Ay
[e) i B Al
27.5) = AZHE Format(el: 27:30)0.2 e 4= QlHyth @Y V)7 B Algg
o] ] HeRE *lﬂ e 001 %‘ T AdFYUth F4ES F7HE = dFun g
S

Iocatlon the Location ID does not have to be repeated.

W FAL 5 FYH 7P S AdFUYh Y A B o WELE, A5dE
FAE I A} g o B 2 0-69. AL e FYste] F7F wl AA G 5
AUtk #7bor Y ME. WA A S Zejste] TR A Ee] bRk L7
MES YU Teg duei: HEg # EY ADaR 54 FHz0 Y
WS ak Alkgre] Aok R v aE Ak frofol Al o
= Calibration Data - O X
Show walues on map
Enter text to search Demand(0) | Head(2) | Pressure(0) | Quality(0) | Flow(0) = Velocity(0)
MNode ID Description Computed | | Observed I | Mean Errg &eri WW
21 [v] 70 142274 141917 il GoiEres et e
SV-SM-A-1 142283 142270 o13| [ 1418.47 142270
Mean Error 3.57 0.13
MNode ID SV-IT0 SV-5M-A-1
Description
Set Time Add Delete Select Shape Import Export Save Close

1% 9-69: LA ©| o] g

9.4.6 Ao L & F7}

Aol 54 e 19 9-70 and 1E 9-71, T} 25 o] HLE
2 S BEol HE, Ao Al ugl YESL A7) o
HawduUoh AIZEH B3 9] 2 A U] AElE 2 H 2] 9FE ol

a8, 1

)
o
£

AREE = 3= 7 7HA Category 2] Ao 7F Sl H T
o <& Al
o rF 7]WkAS] T Al
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Aol Al thek AW 2 Aol A dw Yt 9.2.6.

GISpipe

LINK 9@ OPEN IF NODE 2 BELOW 110
LINK 9@ CLOSED IF NODE 2 ABOVE 140

Draw Map

Close

1Y 9-70: & Alo] A A

= Controls

Simple | Rule Based

RULE1

IF TANK K1-T-6254-TK-002 LEVEL ABOVE 4.4

THEM LINK K1-V-VALVE-6254-TK-002 5TATUS IS CLOSED
RULE 2

IF TANK K1-T-6254-TK-002 LEVEL BELOW 3

THEM LINK K1-V-VALVE-6254-TK-002 S5TATUS IS OPEN
RULE 3

IF TANK K1-T-2261-TK-001 LEVEL ABOVE 4.4

THEM LINK K1-V-VALVE-2261-TK-001 STATUS IS CLOSED
RULE 4

IF TANK K1-T-2261-TK-001 LEVEL BELOW 3

THEM LINK K1-V-VALVE-2261-TK-001 STATUS IS OPEN
RULE 5

IF TANK K1-T-2261-TK-010 LEVEL ABOVE 5

THEM LINK K1-V-VALVE-2261-TK-010 5TATUS IS CLOSED
RULE &

IF TANK K1-T-2261-TK-010 LEVEL BELOW 3.5

Close

% 9-71: 7HE 7Rk Al AA
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9.5 AlEH o)A A3
9.5.1 A|E#olAdAHA

GlSpipe”} U EY A E £435t= WS Alolst 7}A] Category2] Ao A5YTk: 4,
T, AL o HA] o]t FHAS A A AT HY R S RS HES &Y
(19 9-72).

Edit Water Distribution Metwork Model Storm Water Management M
i8: Assign Meter to Junction  @F Hydraulics &Y Quality
ithl Fattemn
@ Trace Meter Location 'L'D Times & Controls
E Demand Table ﬁ Energy F’" Calibration . Curves
Model Settings

Jd972: 3-ad 2d AR

Ho] & 9-26: Al EF o] FA
Al EH ol &4 A
g AAL A ASE, flow units 2 9 V=S ETste] A
&F Hydraulics AAANA FZF3 4Hol Aty = WHS AoddytE B AS)Y]
A 2=8 As o] M EA = Algd el S SRyt 33 19 9-61.
AZF AL Al B ol 77 Wik W A S A|ofste] el AytE

A=
=
() Times A A 9 ey} A-E3aL 753 Y thng time-based analysis, see

oA A4L fx vt BeH oA sule W ES Brtetol
&3 Energy

H
I 9, SE, 29 FA)e] By

= , T ol
© Quality olF3ka W35 2 BAYE BES 2RI the
952 443

/74 FAS AdstEd oS S99yt 2 Y 54 R A =dold B a9
HE (¥ 9-73).

’ Pressure - '@Model Validation ¥z Service Scope .o
Friction Factor = 1} E Elevation Verification g DMA lsolation
Run . Other
Analysis |Contour » )| g% Metwork Group G Advanced Analysis ¥ Fagtures +
Anlysis & Simulation

Y 9-73: B4 L A B oA
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= Run Status — O *

Saving hydraulics at hour - 48:00

Trial 1: relative flow change = 0.309972
Trial 2: relative flow change = 0.005052
Trial 3: relative flow change = 0.000026

maximum flow change = 0.0001 for Link SV-P221
maximum head error = 0.0000 for Link SV-FP37

9:00:00: Balanced after 3 trials
9:05:00: Balancing the network:
Trial 1: relative flow change = 0.000000
maximum flow change = 0.0000 for Link SV-P58
maximum head error = 0.0000 for Link SV-P77
9:05:00: Balanced after 1 trials
9:10:00: Balancing the network:
Trial 1: relative flow change = 0.000000
maximum flow change = 0.0000 for Link SV-P58
maximum head error = 0.0000 for Link SV-P324

9:10:00: Balanced after 1 trials

9:15:00: Balancing the network:

Include Analysis Results in Project File

When you double-click a message to go to that object. Close

1% 9-74: A3 g

LEEE
A2 gasy] Aol AHgAbs we A%, ot H9d Bug Wt
2o G2 v A = Qe WAL BAZF QA Flgn

r
o2
-0
o

o
I
it
2

>
Dl
op
D)
rr
O
dlo
=)
>
B
il

g

)
]
v
O

g

GISpipe
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= Model Validation — O x
G:l Operation Type I Description
@ (= -\ Junctions 0 There are no reservoirs or tanks at 0 nodes other than junction |D O
i Search Close
L

a¥9-75: AT B7H AT

E1FS
331 7152 Glspipe”} 7““@ =¥ ¥ FS Digital Elevation Model(DEM) o]0} gk}
Hl W sk Tyt o] 715 S AH8-51e] W DEM Bl o] o] & 713l oF T

DEMO] AH-& B-7}5 8 79 A B o] A SRTM30M DEMS- 2 =8 5= gl 51Ut}

i Uﬂ“l“l‘oﬂ ;\1 P3| st}_q E]— | @ Importing SRTM30M DEM From Server |

DEM¥} & ¥ Fa12] v L= H o] & Format¥} 27 vlale] 188 T H o2 AlFH Y .
1% 9-76. The & 74 Z/o] DEMS] A T H T 119} H] wsku A o] ol Zlo]E H A S
8l g 4 A5y

=3 Network Elevation

Node ID Elevation Ground Height | Difference

SV-J54 1384.00 1379.00
SV-SM-B-9 1377.00 137200
SV-55-B-8 1388.00 1383.00
SV-SM-B-10 1377.00 137200
SV-55-0-10 1379.00 1383.00
SV-SIM-B-2 1385.00 138100
SV-SIM-B-1 1385.00 138100
SV-5IM-B-4 138400 1380.00
SV-SIM-B-5 1384.00 1380.00
SV-1297 138400 1380.00
SV-1294 1385.00 138100
SV-1204 137800 137400
SV-55-L-6 1378.00 137400
SV-55-M-8 138100 137700
SV-55-1-3 1376.00 1380.00
SV-55-J-1 1380.00 138400
SV-55-L-2 1378.00 137400
SV-55-L4 1378.00 137400

[ reren | pepeptem 1|
a3 9-76: 1 HF A H ol &

HEQT 1%

Elevation{m)

1400
Ground Heightim)
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YEA 2w 7o g Lo e vE]a 255 24 a4t

T W ol A A Esu o} |=:- Metwork Group |

Net. Group Correction

i Closed link network Group by Color || Enter: Next Record

Net. Operation ’ No. ‘ Node Count ’ Pipe Length

000
4 249
8 995,00

33| 186588

100 701195

’ 2515300

51y IsalatingvalvelP

GOSEEG

Y 9-77: Y EY T 2§ A3} Hlo| &

Aulzs gl B 5 WA mE A5 o) Au]25E 99 AT,

= - y .
= ] ol 4 48 g o

o] 7' 54 oA T = RE NE S S AU

r
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K3-6354-TK-004
K3-6354-TK-003
K3-6351-PP-002B
K3-6354-TK-008
K3-6354-TK-007
K3-12874-BH1

K3-6354-TK-005
K3-6354-TK-002
K3-6354-TK-009
K3-6354-TK-010
K3-12874-BH2

K3-6354-TK-006

Gispiper= F7F &4 FA& A TYh ol A2 B4 2 Al=dlold =7 EgelA
UEg 2gsto] A8 ¢ Gyt 25 48 ES FEYH, 22 I 9-79.

g MNodes - (3| @) Model Validation ¥z Service Scope .ee
Links - E Elevation Verification 94 DMA lsolation
Run . Other
Analysis | Contour - 3| g4 Metwork Group BB Advanced Analysis ¥  Foarrec

Anlysis&&Simulation & Flow Direction Analysis

E Fire Hydrant Simulation
S 1 & @ - Visible Layer [v| Label [v] Nodes [v| L & Pipe Criticality Analysis

thl Variable Speed Pump

1% 9-79: 1F BA 34
3k 24 (B ¢lA)

FYHIYY: 25 24 (3" 9-79) AHdU T #F
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Flow direction analysis x

A function to find a link whose flow direction is

changed when the state of the link is changed.
Changed of flow direction(39) | State changed link{0)
Link ID Type Flow Direction
K1-P528 Pipe Bidirectional flow
K1-P453 Fipe Bidirectional flow
K1-P235 Pipe Bidirectional flow
K1-P527 Fipe Bidirectional flow
K1-P456 Pipe Bidirectional flow
K1-P238 Fipe Bidirectional flow
K1-F522 Pipe Bidirectional flow
K1-P45% Fipe Bidirectional flow
K1-P81 Pipe Bidirectional flow
K1-P435 Pipe Bidirectional flow
K1-P77 Pipe Bidirectional flow
K1-P7% Fipe Bidirectional flow
K1-P461 Pipe Bidirectional flow
K1-P420 Fipe Bidirectional flow
K1-P1598 Pipe Bidirectional flow

1% 9-80: -3 #-4

23 24 (B4 ¢A)

GISpipe

A 9 A B0l T w ol A TS STk 27 42 0.79) M T ok 487
24 EETE vlaroll A &gk 4] S AR Y O (1] 9-81).
GlISpipe - A}&-2} vl 7 83



Fire Hydrant Simulaticn

Pattern

+ | Demand [i/hr)

on D

Juncti

v | View Values

R

End Time

R

tart Time

€

e

Pressure Differen

Before Pressure After Pressure

Juncticn 1D

B F2E 24 (34 o4

7

Syt (14 9-82).

Al

vk 77 #4729 9.79) A F ok
Ay A

1
o
=

90
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Pipe Criticality

Critical Pressure{m) Default

1 Select <= Diameters

Closures Start Time

~ | | Clesures End Time

~ View Values

Count of Junc. Impacted

Pipe ID Mave or Select
a3 9-82: #FAE 4
Pipe Criticality * Yoy > 420008.40
a5 = o 32.90 - 439668 40
000 ~ | | 48:00 e View Values
Pipe ID Count of Junc. Impacted Move or Select
K1-P302 67 = 8 L.
k1-P308 0 = R
K1-P270 0 =N 7, e
K1-p275 89 = 7
K1-P278 = @
K1-p277 = @,
K1-p27 = i,
K1-P268 = @
Se—. , = &
s o &
K1-P20 13 = @
K1-V-VALVE-6254-TKA( D = 7 o8 - -4anaz 40
K1-P306 83 = 8
K1-P303 0 = @
K1-P276 0 = @,
K1-P304 83 = i
K1-P268 a0 = @
K1-P361 13 = 7
K1-PG0O 0 = R,
— fir )

ATORES AN

GlISpipe - A}&-2} vl 7
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GISpipe

b &% B (24 dF)

)
>

by 2
i

e ol =t Bgoll A D}%

75 4] (L 9-79) A B g vk 1
Frh ol A 7hw g

T (29 9-84).

Iy Mz
N

=1 Variable Speed Pump - O x

Pump ID Mazx. Speed Target Juncticn Target Pressure

K1-CentralPumpl2
K1-Areal-W5P2
K1-CentralPump5l
K1-RwWP4

K1-TP1-5B

K1-RwWP1

K1-RWP3
K1-ProcessPlant-6254-PP-
K1-Kakula_Camp-WSP2
K1-CentralPumpll
K1-Areal-W5P1
K1-CentralPump5s2

0 O S Y Y e

[T S R S R N R R R R = I T e |

Pump ID

Time

Run | ‘ Close

Y 9-84: 7P £ HE B4
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GISpipe
953 AEH 2 oF &<l
Glspipet= 2]/ £4 A3 Al AV RS 54 oF B AL
WA S WU T (R R% D AR B2). 7bg QA Q) FAl

obehell A ALt

I RFEETTFEA
GISplpet HxyE H all
WA YT HE7) Ad FFEY U B e
Ay o}, o] & Q13| z |

H]E-‘Hiﬂﬂt’gg

GlSpipei= 27} & EE ZHd ES T3 WHHo] glow #AS ddd o=

fvﬂqdr 7}0 AT AY AFA], A = 2 FR7FI= AT Aol EH A
e

AE7glod A 4 9)\1/5‘4 ok Al o] Yol edl AR Q13 75, GISpipe=ill compute a
hydraulic solution (probably with extremely large negative pressures) and attempt to identify the
problem link in its 2} Ell 2.31. If no connecting link(s) exist GISpipe = -l gt 4=2] WA 2 & &
T A B YT} and pressures and 4] Al 2.5 110 WA A S HESESHU T} Under an extended
period A] & 2| ©] A, it is possible for nodes to become disconnected as links change status over time.

ol A
T8 s A (DDA 7D H), Gispipe Fo] a7t ol HEAHAAM 59 e v
il WAAE wggYnke] et o= AT & 4ol Hugwq. o=

AREA o 2 o] AAHAY 39 ‘%tél o arxﬂ 7F de& HEPEY Y 59 Yressures can
occur when portions 2] network can only receive water through links that have been closed off. In
such cases an additional warning message about the network being disconnected is also issued.

EE AN e AE el 1 slE 24k e e 7 24 (PoA)S
FRAT 5 AU 2L 52 s F a7k s A 00] 91 o) ¢S byt
=Yt} largely eliminated. This is considered a more “realistic” solution since large negative pressures
in a network & physically realistic.

AES R
A28 Bty FElE Gispiperl 348 Huh w515 ol A QR AIZE )7t 58] S
FET S o BT 5 Y o) FaFe ) o Bl W ek iy, P e
BRIL S A o)A T A Ao 2 AL S A ) LA 5 A5G o F Solample,
the pressure limits that control the status of a pump may be set too close together. Or a pump’s head
curve might be too flat causing it to keep shutting on and off. To eliminate the unbalanced condition
one can, try to increase the allowed maximum number of trials or loosen the <% accuracy
requirement. Both of these parameters are set with the project’s =2 41. If the unbalanced
condition persists, then another hydraulic option, labelled “If Unbalanced”, offers two ways to handle
it.

2. GE oty B a0 dHE dx 27} 1038 WMo o e
AL FHe= A 01‘4‘:} FHol EAd=H /\]1\‘@0] 8T 4 ok A #HAI A7}
‘?:_-LSE% YT} 53 ©]e is not achieved then a “A] 2~ &l &3 3” warning message is issued. In
either case, the analysis will proceed to the next A| 7} 7] 3},

GlSpipe - AH-§-} w774 93



GISpipe

Fol 7 A7k 7)7ke] B-Ajo] A 26) Bt e ALE) 2 BT AL AL o] A7kl vhsl A E o
Ao} 71zbel @ ) Avt 2SS AL A4 aok Futh 43tel ntel, A Fage

tanks, this might affect the accuracy of results in all future periods as well.

el AL EF S

B o] of Aol Be] fF W oUx FHS BEHEE WA AES E S glo

© 7 1100] HHH L) o= A 28] AR} B S @ 7AW BEHoR AL ﬂﬂmE
uf] wA el = Q) Syt ol A A sk= 7 9. 0] 2] 3l case GISpipe will also issue warning messages
about nodes being disconnected. The equatlons might also be unsolvable if unrealistic numbers were
used for certain network properties.

9.6 ZA¥ I L Y

HloTeful o] 2= ghh A el o] M AnhE A = Frofol A 14 Felsh of el 74X el YLt
B W A Bl BT R Eo] ST B4 A4, RS AE S 4 917t and

elements to visualise (see L3 9-85).

’ Modes - )

Links = 1

Run

_ P ) -
Ana'}"EIE LOATOUT ot

3985 2 H/| SHAETL RS

A 7HA 8 A= He & ZASE FA5UY. A9 D a3\ = A vi7iAG9] g H 9o
3+ tHer being viewed on the map (see 18 9-87). A 7F H &= X 11 )= Al & o] A
A A A BAFY S HEE A8k w7l A& Adsta, 5734 sl
HEY & v~ dE W ESE HEZFEHIYTL

{

Mol 2 e 94 2 o $5el .
e e GolA vhg s 9% B ES U,
e WESFEAZWASA A S astn FHUT nE

o

=
=9

ot

S8

A4 WS A el y:
1. HE7F EA H ol Lo 5
2. e W A3 7] g8t
and intervals.

Y= He S BYEE U= AR o] AbgE Y o

e,
RS AFEY T (22 1™ 9-88) to modify the legend’s colours
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GISpipe

------------- Show on Map
T Junction
e Layers Reservoir
/! Tank
'i Mo View Mode Walues |:|
! ||Elevation Node ID's []
] Base Demand Size
/| ||Actual Demand
IV .
Modes - O Emitter Flow MNode Size 7
Total Head Size by Value []
Pressure Font Size 7
Chlorine Docimals
Demand 2
Head 2
Pressure 2
Quality 2
_________ Show on Map
e Pipe
/// Layers Pump
d Valve
Link Values |:|
Mo View Link ID's |:|
Diameter Flow Direction
Roughness Size
Bulk Coeff.
Wall Coeff. Link Size 1
Links Flow Size by Value []
VE|.DCItY Font Size 7
Unit Headloss .
Friction Factor Decimals
Reacticn Rate Flow 2
Chlarine Velacity 2
Unit Headloss 2
Friction Factor 3
Reaction Rate 2
Cuality 2
P |Ne Hie-_ug ---------- Export to Layer L=
|| Bt=ration i B
“||Base Demand Resclution (Pixel l_ll}ﬂl |
— '," Actual Demand St ) Filled
Contour - 4 Emitter Flow tyle (@) Line
Total Head Thickness
Pressure .
Chlorine Lines per Level 3

1% 9-86: H7] 34

GlSpipe - AH-§-} w774
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GISpipe

Pressure Flow Elevation
25.00 25.00 25.00
50.00 50.00 50.00
75.00 75.00 75.00
100.00 100.00 100.00
m CMH m
AR RS 4EoR 44 | YA WNEFFORAY | Sud uols Eaw 44

13 9-87: HHE 4

The B AH7] (228 9-88) = A A oA E4 v/l AFE H7] 8] 2 A go] s =
T2 B9 E At g ASE Yo As v
o WIE XéAo}ﬂ Al S7F oA Z T S AR AAbel A Y ] ] AR}
R gho] 1S o= g5y
o AMAS WA }E%Hd AF7IA el A Mes ZF8e v yEhyE A g3}

O

O

|

=
i

4
o:
g

Apzpol A A A AFS M el o)

o 2 50 HECR WA AT VI W EE HAE BUF o
WeE eI

o 2 ERS MESE WA ALk S /e 7 W9 o] FAw o] AA
NEF WL E T Y Hme period.

o AP WES AR A AES] A S g oA A W91 o] H a9l 7k
% 3 71 gk & w7 ER] 9 Y Ho on).

Legend Editor X

Pressure {m) oK

Equal Intervals

— Cancel

30 Eqal Qualities

35 Reverse Colors

40

AT F e g gie dge O 9-86 Ul U Ut HolE 9-27 U9
o : 9

Hlo] & 9-27: H0} A =9 BA] A4

&4 Kl
A

dolo] - 4 g4 A oA HgH o] 7FA A & A g ok

dlo]o] - A5A] A Lol Al A 4=2] o] 7FA A& Mgkttt

dojo] -’ A ol A B F.0] 7FA A& Mgt
A7 g ZF Aol A Aatel Aabd: o, 55 FAIEU T
;g_;g ID ;g_;gg])\]lﬂﬂ ,1]_1&)10 _L/\]sl-qq.
A7) -AEH A7 AR 7A 2715 Ao gtk
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R-MQRKY I @ @ - ViibleLayer ] Label [] Nodes [V] Links

Pressure
25.00

H 30.00
35.00

I 40.00

163163 2201007
o
G740

€a7/10)
Tanloatis
B0)

(61:76) 69100)

Time [10:15

nhiﬂlw[b\\otz
1% 9-89: | = HY| g Héﬂ A7

A% Bl FAEE Ao dg 54 B4 7)gbo] ol ABwe]He suew g,
AHE2L7E EATSHE = 54 AIRE 713 shbol] Al ERd bRl Al A EEE = 9lE Y Thhe
bottom 2] screen, simply click on the time period block.

= A7 A 0] 7] 9] T B2 4 A7) AEE 5 e (T 9-90)
AR S el A s Wkl Udeldg B Sk gl Brolm Aol
H =o' Ak mhet A = E oy Ho] s 5= U F2: B WMES R of o]
A #k3h 31 stop B E 0.2 FA| Itk 28 FH BEOR Sebolt] vk F7} i - 7)ol
N5 QY A B o)A S B

2 o

Time [10:15 P12z 32456783 0123456783 WLz 34
M m | [T ]
|5imulate~|:|5pe~e~|:l -k + |

19 9-90: A ZF A o))

A% ol 99 share] peletel & BAE 2 A7 1S BA LT BEo] iAol AR
AAL N £l YRE AT Yol AT E HEI A S B0l
5t o] gHelo] MR RE X7k EARUT Bigel A 9] ol WA Fx: 1Y
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300m

Time [6:30 «[(0 1 2 3 45 67 8 5% 101 2 3 45 67 & 95 201 2 3 &5 84783

WK 4« B » O

I 9-91: I 7|7 A EF o)A - 23}

9.6.1 T2 A3} <l

A Ay 9 AR A7) vy es e f39 2 ZE ARESe] ER1E 4 ST
Slﬂ]il:‘ O]JHO}HL} Windows & 9§ H. =9 E/\}O}ﬂb} o] B 3 X Windows W EF Y =
Age 4= JdFYT Ho] & 9-28 MBS n /| 9] 3HS B 4 9= 2 f3 S Yd gy

o] & 9-28: A3} Q) AHE 7He @ THZ 77

IYE 73 A -8 gy
I ko) A ZF 1) 5T (ol A] B 1) E%M?ﬂﬁﬂ@ﬂ%@
9-92 and 1 9-94) AR =g
v Z =3
ganagz  EAANIARENREIT ep a0 a0 g
Ay s gk ol skl A A < EAA7F] R E A =
i 1> H &S T 22 FAFYT (A F=A
A %: 1% 9-96 and 1 9-97) L BAE 2= A7 7] 7F
- ol EA A9 s dets A=
sudE G918 FA T e

AAG 2zl Fobd e 2= 1o sl o] e AAE MelE ok Pt A AE =
T 22 2o 52 A el W plotting:
o A Frolollq AA(EA = HA)E ANFUT (AAD 2HZ F2 o] A <

FAE Y.
o F: FEAAE 2 EZ o] HESE HNET FEG H=of g
ANAYE ad=

AMAE 2 Zoll M T Z 2 A D 5 s v = el E Ut Hl o] & 9-29.
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3T
ar

E o] & Formato. =

29 @k 50/ E Tab (see 1Y 9-92)
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=1, Time Series Graph — O x
Nodes  Links Chart | Table
Parameter
W — K3-J261 ¥ K3-JP24 7 — K3-J20B |
() Actual Demand
() Total Head I . | W
et | | |
86 | | Ii | I,i
|} Demand Deficit {PDA} s | X : '
() Pressure Deficit (PDA)
82
Node ID Layer Name a0
K3-J261 Kamoa WRN _ .
K3-JF24 Kamoa WRN _ =
K3-1208 Kamoa WRN _ e
o
o 54
£
52
50
43
45
44
—
2 I U N \ v I
40
| Delete | (1] 10 20 30 A0 50 60 70 30 90
Time (hours)
Maove Up | | Move Down |

1Y 9-92: N AIE 2= -AH

=, Time Series Graph — O X
Modes  Links Chart | Table

barameter Time {hours) | K3-J261 K3-JP24 K3-J208 N

) Actus! Demand 0:00 4336 67.54 6334

P{E— 015 4336 67.53 63.33

= — 030 4336 6751 6331

) Quality 0:45 4336 67.49 6329

[:_:] Demand Deficit (PDA) 100 4336 6748 £3.28

() Pressure Deficit (PDA) 115 4336 67.45 6326

1:30 4336 67.45 £3.25

IIE L e 145 4336 6743 63.23

K3-1261 Kamoa WRN | |lang 4336 6742 6322

K3-1P24 Kamoa WRN _ | i35 4336 67.40 6320

K3-J208 Kamoa WRN — | ' i35 4336 6739 63.19

245 4336 67.37 6317

i S 3.00 4336 67.35 £3.15

315 4336 67.34 63.14

Move Up Move Down 330 4336 67.32 63.12

2% 9-93: A AE 2= - AA - H|o] & Format
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=1 Time Series Graph — O x
Nodes  Links Chart | Table
Parameter
¥ — K3-F282 W K3P125 ¥ — K3-P247 W — K3-F380 W — K3-F2 ¥ — K3-P203
(®) Flow W— K3Pam2 ¥ K3P#1
() veloeity
() Unit Headloss
: ) Friction Facter 300 ’- ’- I |-
: ) Reaction Rate
) Quality 250
) Status I
o i I r
Link ID Layer M.
in yer Mame 150
K3-P262 Kamoa WRHN _ — |
K3-P125 Kamoa WRHN _ % 100 1 1 1
O
K3-P247 Kamoa WRN _ 3
2 50
K3-P380 Kamoa WRHN _ [
K3-P2 Kamea WRN - 0
K3-P203 Kamoa WRN _
K3-P392 Kameca WRHN _ )
K3-P41 Kamoa WRN
-100
-150
| Add | | Delete | 0 10 20 30 40 50 60 70 80 90
Time (hours)
| Mowe Up | | Move Down |

1% 9-94: A A OYE-H3

FTod Y=

= = 3 vl Iz z2] O 3 Sk d 2] O =2l d S =
TEH 2z s st d A A 2 2 AR S dEsiof gyt A g A S SR vs £
E O Zgl3F I xS S S o = g5} .= E O =g} d 2] =
—= E.Qo]-jl, 1= ;f——;@ = }1\_9—10]'31 E]’u = E‘Q%qq’ 7‘7/"’]%*1:3 Eij‘]v?saqr%- O] XE@: =
o] W= A > o = L > o ] Z .
Abele} B= o] Abs 0B F7bE AL e 27k A 0 R S H Y T Hh 2 T1E] 9-95.
= Profile Graph = O x
1780
1700 ‘ I3 Min Total Head
1650 [¥ — Awvg Total Head
_ [V — Max Total Head
% 1800 ‘ ¥ — Pipe
2 v ® Elevati
g 1ss0 I3 evation
B
w
1800
1450
1400
o 500 1 000 1 600 2000 2 500 3000
Distance(m)
Pipe | Ground Elevation
Type ‘ I} Distance | Diameter | Elevation | Min Total Head | Max Total Head | Avg Total Head
Junction K3-122 0.00 1395.00 147891 173100 151468
Pipe K3-P416 213
Junction K3-J320 53772 1418.00 147748 173100 151345
Pipe K3-P395 213
Junction K3-1214 T89.84 1405.00 147681 173100 151288
Pipe K3-P3%6 213
Junction K3-1327 117300 142800 147579 173100 151200
Pipe K3-P413 213
Junction K3-113 127476 143200 147552 173100 151177
Pipe K3-P406 213
| Add H Clear || Reverse | When you add a start node and add an end node on the map, the node between the start node and the end node is added automatically.

3% 9-95: F¢Hd I =
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T EE HAE AT, E AT, HJAd AgT, # 2 0E FAISH Al A At E
F3ll BAISEAY 7] w4 0] AF YT toggle HE.

AgAE Tee 2Ystel Fuw
FYPUL. FPLJHECE EAE

HE g

e e 2= gk o s gk ol ake] AA WSS A 2 17 9-96 and 1 9-97.

= Frequency Graph = O X
Type
All Metwork 100 _
o 95 -~
() Selected Network /J
% /
Time 85 ,f
© Current Time a0 7
O All Time % ,J
70 /)
Modes  Links 85
Parameter — 60
Elevation # 55
£ |
Base Demand E 50
£ 4 ./
Initial Quality o
: /
Actual Demand
= >,
otal Head 20 },
®) Pressure 25 /‘J
Quality 20 —
s
15 —
0 ‘Jf
5 l‘
0
20 40 60 80 100 120 140
Pressure(m)

a9 996: 1= 1 - AA -4 (@A A7)

=, Frequency Graph = O X

Type
© Al Network

(O selected Network
Time
O Current Time

O 2l Time

Modes  Links

Parameter
Length

Diameter

Percent{%)

Roughness
Bulk Coeff.
‘Wall Coeff.

Unit Headloss 15
Friction Factor
Reaction Rate

Quality

0 02 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 22 24 25 2.8
Velocity(mis)

1Y 9-97: HIE I -3 - {5 (AA A7
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A o 7h =

44 ]

(2% 9-96) AR s
=7 4
A L
A
e
T4

el o]

(28 9971y A7

9-94) z%
A2 Al
B Al
T
U
o] A
npE Al
Rlacl s
T4

Fal A A, Sebd s W T shift 7] 8 2 AR

rawing a zoom rectangle with the mouse’s left button held down. Drawing the rectangle from left to
£%ow a9 ), Q%K 950w 2 FafUrh 2T dgor vE
Fo2 o] Fe 51 gLtk

Ctrl 715 72 ANE vp9-2= L EH B ES T2 oA 21X & upe-2~E o] F 3

|al

o

of fo

T op 3ol A -2 2 (2 9-92, 1F 9-94 and T1H 9-9691)31 AWE R (A, 1] B
AR, RHE 2, A, T8, AAD D AD), ARFE L, Ao, T8, A4D D AL),
He|(1A], WA, A7), T D EA] oAF) D A= (A8 =, A5, Albology of lines, markers
and labels) as depicted in 1% 9-98.
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Graph Options X Graph Options X Graph Options

General | Herizontal Axis | Vertical Axis | Legend | Series General udst| Vertical Axis | Legend | Series General | Horizental Axis |{Vertical Axis! | Legend | Series

Panel Color T white v Minimum 000 0.00) Minimum 005 0.05)
Maxi 95.00 95.00) Maxil 180 150}
Background Color “:‘ White \,| o s 195.00) aximum (
Increment: 0.00 Auto-Scale Increment 0.00 Auto-Scale
View in 3-D
| Grid Lines /| Grid Lines
3D Effect Percent 15
Aais Title Change Font. Auds Title Change Font
Main Title Change Font
Pressurg|
[y ] [y ][ coe [ ]
Graph Options X Graph Options x

General | Horizontal Axis | Vertical Axis |{Legend!| Series General | Horizental Axis | Vertical Axis | Legend | Series

Position 56”617\’

Series
Right v
Color [ ] wnite v

Change Font

Legend Title 3a

Lines | Markers | Labels

Symbol Width (% of Label Width) 20

style Solid ~
Framed v Shadowed v

Color H =y ~
Wisible ol Transparent

Size 1
Check Boxes v —

Close
1% 9-98: 1T A

T 5 o st o] 7 sl 3 S vhgel AT

Ho]E 9-31: 1 Z 3

P

HUt}: Hlo]E 9-31.

A gt 722 M 2F D HE Tabs

@%
At
Colour €] panel which surrounds the graph’s plotting area
Colour of graph’s plotting area
O EE3DE 194 o FE YT}
3D A7 1A= H =
Text of graph’s main title
A Eol AFEE = 288 WA
N2 L AZS

= HAgS A3 FUTH(E & dolH gho] #3 kel EAFH Y.
H 9 & S YU
= Hoigts AU (A dHolg gho] &= <t
9= = sy T

= ohll He] SRS AU v E T sy
Agshd ZHa4, A 2 S8 A
a2H AR FE S AE U
%A= EiE
% Amo] 22g Adsew Y

i

o FAE .

N

He S A g A A E AdE gy,
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&4 ek
A Wl el 7ol A8 A S A e o,

EERL WS AR RS el u] AL S V(32 A e g,

]9 ¥l 7910 2 Q)& wh =] g o

#A el S A .

944 SEER L GRS sl

2o g o el AHgEE 2Re WA (2 Ha S4e vs el e

o) 24 A g ) A8 Abak A, mh, T H e (2 &4 o] AL

FAT Holy Ag=
t} for some types of graphs.)

beetA = B

L_YE

e = el A 4 T Qi dlol] Ale) = &4 & thgel] L E Y vk Hlo)E e32.

HolE 932: 2= IAANHYZR ¥

Category Aopl A

Kl 2Ed KalEa = NSy B2 g =
Al 2 A S AE
7] AFAZE GG (A el vt el g
A Mol FA] JEE AA ),

w7 e ntA ~EF S A g o
Al 2 ntA S-S A B gy o
7] "t A71E A8
A ulA o] FA] A F-E A},

ihs) 2EFd e ~erd S A8y
A% e AgS A ey
A GlSpipe®l| A AF-&-5] A eF 5 T

C 2l ephlof] EA|H = AW 8-S dEsyn
A A Selects the colour 2] label’s background.
8 Tzt el S Fal Bol=A] AF-E AP
st 3t A dto] EC| s} 7F A H A AR5 2B
FEA gl o] 3 A| o F-E5 AA o

L A=

A7 B $ B BE5S AHEshe], 19 9-85, AME k= TS BAIE  qlF YT o=

& 5o ud =AY 54 d9S A ek o vl 788 1 = Jd U 3z 119 9-99
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9-99: G- IAX =

9.6.2 X A3 3] (B4 d7)

9.6.3 AlEd oA A YR U] (FHA ¢A)

o

A = B R U7 HE
) 78+ Tlxcel file, L¥ 9-100.

ol

2

=

=

Microsoft Excel 3} o]

Result:
File Home Insert Page Layout Formulas Data Review View Help Acrobat 157 Share
X -1 . fEH Conditional Formatting ~ o D D
E.lj -~ B I U~ A A El E [ Format as Table ~ E ﬁ };ﬁ’ }E
Paste = Alignment | Mumber Cells Editing Create PDF Create PDF and
. S A ~ & Cell Styles ~ ~ ~ | and Share link Share via Outlook
Clipboard 5 Font = Styles Adobe Acrobat ~
|A1 v| | x f=|| Time v
d A B | ¢ | b | E | F | K | L | ™ N E
1 |Time Type Node ID  Asset TypiAssetID  Elevation{Base Dem Initial Quz Actual DelEmitter Fl Head(m) Pressure(iQuality DMA
2 |0:00 Reservoir SV-R1 Reservaoir 1430 0 0 -7.81005 0 1430 7.42E-06 0
3_ 0:00 Tank SV-T1 Tank 1420 ] 0 5.441197 ] 1423 3.000025 0
4 |0:00 Junction SV-J40 Junction 1389 0 0 0 0 1422.988 33.98767 0
5 |0:00 Junction SV-J41 Junction 1389 0 0 0 0 1422.984 33.98351 0
6 |0:00 Junction SWv-J42 Junction 1387 0 0 0 0 1422.98 35.98008 0
7 |0:00 Junction SWV-J43 Junction 1385 0 0 0 0 1422.979 37.97949 0
8 |0:00 Junction SV-J44 Junction 1383 0 0 0 0 1422.979 39.97919 0
5 |0:00 Junction SWV-J45 Junction 1382 0 0 0 0 1422.979 40.97874 0
10 |0:00 Junction SV-J46 Junction 1382 0 0 0 0 1422.978 40.97845 0
11 |0:00 Junction SV-J47 Junction 1382 0 0 0 0 1422.978 40.97815 0
12 |0:00 Junction SWV-J48 Junction 1380 0 0 0 0 1422.978 42.97785 0
E 0:00 Junction SWV-J49 Junction 1380 ] 0 0 0 1422.978 42.97755 0
14 |0:00 Junction SV-J50 Junction 1380 0 0 0 0 1422.977 42.9774 0 |z|
o [shen | @ I — O
| Ready i b -—a—+ 100%
1 9-100: Microsoft Excel 2 W E. 7] - A3}
GlISpipe - A}&-2} vl 7 107



9.7 Other7]%

GISpipe

- O @MDdeI‘u‘aIidatiDn #z Service Scope

q MNeodes

AnlysisB&&Simulaticn

S 11 & @ - Visible Layer [v| Label [v| Nodes [v] Links

Links - O E Elevation Verification g DMA Isolaticn
Run
Analysis Contour - (1| 8% Network Group [} Advanced Analysis >

.ee M Graph ~
Other
Features» ™ Pipes
E Bulk Coefficient tir
n Skelebrator |
&) Flow Units Conversion
& Recalculating Pipe Length
N Add valve to Net
T Pipe Depth Layer -> EPAnet Elevation

13 9-101: Other 7]

9.7.1  AF A% (A <A)

o] == Other 7] =1+
2P B o] El &8 &
Skelebrator 4

Extent of skeletalization

@) All MNetwork
Selected Network

Jiamterimm) 100 d

Remove pipes below the selected pipe diameter.

+'| Pipe Merge
Elevation less than 1 {m}

Ok Cancel

1% 9-102: 222G B ol B A4

S Az oz A A5k
Aty o 2 vt F7 ghefal g,
Zol= 1t =0 Yt}

© o4 HAF o] ET ol vee Yt

<A Y B Y olg & vy e vy o 2 #hukS w3l gyt

o« A8A A YAk AL A
o E3 o]} Al WAL .
o AA B EE A EE R Y3
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= A8 e AU FAS 98 O F4AA Hdo] 2 diat A Bl 53
F83 Yt} I 2% 4 B =ired to apply the skeletonization TF-9l] L& 3 Y t}: B o] & 9-33.

gol & 9-33: ~AH B o8] 4

A A7

AW A wg wE AN Yoy 4t s A 884 Aegn

%7 EEUe BFelA o gt Ao Aol w2 Adste] mdx
A G

G G e, 2EEdol: Ea WE} M@ JEel AdH we
g o

Eaate]  AFHS WAL F e Ea Aol YARS A4

)

9.7.3 flow units B3+

o] =5 Other 7] =7 B9 W& 4 X A/ EF o] B HgolA th&S S8y th
flow units HIWMES YUY T2 AE = EA flow units= 4 Xé-ﬂb]ﬂ- HE B 3x). 9
EE5 ARESHH ©9E WSt o] B A BE T8 S A SR E HAE ST
flow units ' 3+ -2 1% 9-103, & A flow units(F - )= T A 8L AR 7 A EEE 5= Q)=

i
flow units 2] EEE}L SO @) S ATFY g2 283U the Ok HESZ W3S
sl gyt

Flow Units Conversion »

Source Units: CMD (i /day)
Target Units :|CMH [ /hr -

Cancel

1% 9-103: flow units HE

9.7.4 T o] AAAL

o S Other 7] e 8] WE £ % A# O] ¢ 50T Rl A & FEPY
7 o] YN ES FEFIT FH o] wd B E 7 Dol AAPUT ha sy gl
Ju}oé Zrol FAFY Y, 21 9-104, AAHE SIF YT
Information b 4
o Complete
L OK

7% 9-104: # 2o A A4 g A}
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9.7.5 T ¥H F7}(FA o A)

9.7.6 & wjAd Al A EPANET E1L2 W3 (FA 4 A)
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10§ 82 22 (34 43)

GlSpipe= EPA -5 ¥ RE(SWMM)S A2 HA|~H 374
FAFTANA APE = F2= =4 Ao FEF B FHE e &e
AlEg ol e AHgEE T4 A= AlEd 1 A RdE A4
SWMM operates on a collection of subcatchment areas that receive precipitation and generate runoff
and pollutant loads (23 10-1). SWMM ] F4 &2 o] =5 &, T, A4 %/ﬂ g A,
2 2A7] A 2"S o o] FdU T SWMME ZF A el A E = dat ’“ﬁ

F AT, e A1 A T A Eelol 4 71 B 7 B} 220l f, 24 DAL
F4 3t} A ding under Windows, SWMM 5 provides an integrated environment for editing study
area input data, running hydrologic, hydraulic and water quality A & @] ©] 4s, and viewing the results
in a variety of formats. These include colour-coded drainage area and conveyance system maps, time
series graphs and tables, profile plots, and 7| 4 frequency analyses. This user’s manual describes
in detail how to run GISpipe built storm water management models. It includes instructions on how
to build a drainage system model, how to set various A] & ] ©] 41 options, and how to view results in
a variety of formats. It also describes the different types of files used by SWMM and provides useful
tables of parameter values. Detailed descriptions 2] theory behind SWMM 5 (the engine used in
GISpipe) and the numerical methods it employs can be found in a separate set of reference manuals
(www.epa.gov/water-research/storm-water-management-model-swmm).

1% 10-1: SWMM (USEPA, 2022)

SWIMM & -4 155, B2 5 1252 552, Other W] A1 = W3} 21l el 413, 124 0 2
A AAA 2% AL HUT, B 9ol o) e 84 Qlxe} 94 yhe] Mk Wb
LB 2 20 BB A9 A/ SRl el g fhe] A ] 9 e
ETUTE SWMME AF L A RS T 55 dhoh 24 S8 ek B A e

]J,ZEQEIL7],_?_Z,:J&E] _'I]‘_%X%]__gl—7]vﬂ H7H QO}\/\L]Q.
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10.1 GiSpiped] 7id =4

10.1.1
10.1.2

10.1.3

A2 A
DR

Ad

10.2 GlISpipe ¥ ¢

10.2.1
10.2.2
10.2.3
10.2.4
10.2.5
10.2.6
10.2.7
10.2.8
10.2.9

VKR
<l o
A=

!

> do gt S
S
N

ox 1
=
B

X o(H o2
Moo U
NG
m g

4
oX,
Bz
o)
N

10.2.10 T2 13 7|2 4 A

10.3 T2 A E Y

10.3.1
10.3.2
10.3.3
10.3.4
10.3.5
10.3.6
10.3.7

10.3.8

A ZZAE QYA
71E Z2AE g7
T2IHE X%

T2 AE 7B AR
54 49
EERCRY BT

W7 HlolE

REZZAE do|g K|

GISpipe
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10.4.1 A 43

1042 A F7}

10.4.3 A A€ g o] %

10.4.4 ZA AH

10.4.5 A A

10.4.6 A EAL E Eoj @7
1047 BT FF A LA
10.4.8 279 I ZA

10.4.9 ZA AA]

10.4.10 2] 2.8 W3 T A4

10.5 Ho X% =g

10.5.1
10.5.2
10.5.3
10.5.4
10.5.5
10.5.6
10.5.7
10.5.8

10.5.9

A= gojo] 17
A= Hu A
A= A7) 4A
w74 o]H] x| &&
A 53

R
A= o]F

A HY 127
A 37

10.5.10 A = F ] A&
10.5.11 A = ¥ A&
10.5.12 7] & A = A&
10.5.13 A = ¥A 34 AA
10.5.14 A = Y E 7]

GISpipe
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10.6 A& o) A3
10.6.1 AEH|H FH HA
106.2 BHiXA ¥4 A
10.6.3 °[HIE 7|7t ¥
10.6.4 A E# olA A2}
10.6.5 A3 FA| 32

10.7 23 17|

10.7.1 FEH B3 H 7|

10.7.2 Q9 A3} B

10.7.3 AAIE 247

10.7.4 A XA A3} 1]
10.7.5 1= = A3} &9
10.7.6 LY 2 AL R} A 9
10.7.7 E2 23 R7]

10.7.8 EA B B

10.8 GISpipedl| A AI-&3t= 9
1081 T2AHE 9Y

10.8.2 R1A 2 &¥ Y

10.8.3 7% Y

10.8.4 7]% %Y

10.8.5 WA 3

10.8.6 AAY FY

10.8.7 Qg Ho| A T}
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11 A X 52 29 (R4 93A)

3T O = 7 O == A= =] 3T O =
AR 5 BE A Al AZ pe 2 E AU AR 5 R A £4 5 1Y)
7Pso] AU T F2: 21 1111,
File Edit  Water Distribution Metwork Madel Storm Water Management Model Surface Runoff Model Tools Help BB ® Layer Property Search...
i ﬂ°5ettmgs
§+ thl Patiem ’
Generate n
Madel 2 Overlap ¥ Analysis
Model Analysis
I 1L AR FEED W7 A A =7 2SS A
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12 =7

A8l =27 DEM H|olE], o] utd U /- =k A dEE 5 B E
Aot Fx: 29 12-1 A & v JdE Yt} "ol & 12-1

File Edit Water Distribution Network Model Storm Water Management Model Surface Runoff Model Tools Help

@ Importing SRTM30M DEM From Server m ﬁ:s @.’- & F+ ?ﬂ}

B Generate DEM(Digital Elevation Model) Export RasterTo  Conwvert Excel Set Get Building Generate Voronei Generate
Image  Vector  File To ShapeFile Elevation  FromWeb  Layer from Junctions Basin & Stream v

Y121 ETHFASA ST RS A

B o] & 12-1: Fo]o] =
ool ek
Z2hQ1 SRTM(M & #l ol t] % & ¢l 5F) Al B el A] 30metre 3l /= 9]
© Importing SRTM30M  Digital Elevation Model(DEM) B¢ | & t}&-2 =3 o}, A 8 5k %] g
[}

DEM From Server gAeo] Yol E z}]—g"s}tq’ WA o0 2 x| & BA = g
s o] ALg Yt
Generate DEM AL 7hs sk a1 ol H (o d, 531 4)25-H DEM W S
B Digial Elevation 1 o), A2 A 8o 4] A&, W5 A= o 6] A A
Hodel Ao F8 g
Cal A 7bs @ Ean dlol (o J, B M) 2 5 E DEM S
. ARG 5w A Sl A, w5 AR 0 ] 47 87
port -
Image T":_L}’\:l] Oﬂ %%61:}—]4 q
Y 2 2~ E o] (2703 X = = DEM I & F A 7]k o] n| X)) =
&8 e AA(ELE, 29, el )2 Wk dukH o2 )4
Raster To o] u] X of] A A2, L2 T S AA I} EE AA|E YA Efo] =235

Vector }\]_%%L]q—
: Excel 7o o] 41738l S el ol Bl (el A S, 31)E o) Lok
@ Formato & W3lst} GgIs A ~ & 2

Corwert Excel %2;51—% 7]—%6‘}7—” %LL] 1—4_
File To ShapeFile

of g
o
ML F
1
__Lq
Hu
12
fru
o
K
o

s 5 0.5 B DEM U0 B & 7] 4o 44y mele] A4 mi
- B0l X3 ke BTk Aae . do gt e wa ol
= 0 3
Elevation TEn qq—
ﬂ+ A 714k GIS A H] 2~ (<]l: OpenStreetMap)ol| A A= &3 = 1%
e do] 8 % 7HA gtk =4 S E Bmugel A Q1%ebE A)7h5e
From Web Og 63:% "—%7]'—8]'113 Eﬂ 1,:_%0] % Lh;]'

A e AH e 7o 2 B ico|(ElAl) 2l Holo &
S AR 7} B 2 e 54 A0 M ke 9o Relgn,
Layer from Junctions ')l:—lo—'— :TLQI:] E= /q H] Eal X] glj % %Xé —8]'% Eﬂ %%%LL] E]'

A% EW(DEM)S 7IHre = - A9 sHd B =S Ay U
AR HE, G B4 R Y A 285 B 95 e A Ee
e
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P
O

Generate
Basin & Stream v~

X 8] 9 4] SRTM30M DEM 7}4] 2.7

o] =7+ &Rl "ol Ao AAgYT (UHHA S 2 NASA H+= USGS A1H) SRTM=
AHsor eyt (HE goly Ad 9% Digital Elevation Model T|°]E]E A3t
o Aol ti 3l 30metre 33t S =2 AU Th DEMS 52 A8 AW E A P& o] sl+=
g Ab S Yt o)== A9 XS o|dlski= U AFE-E 1, =% flow, pressure zones, drainage
patterns, and catchment behaviour. Integrating this elevation data into a GIS-based model enhances
the accuracy of hydraulic A]= @ ©]ds and is particularly valuable for regions without local
topographic surveys.

A1 8] 2] 4] SRTM30M DEM 7}4] 2 7] W= 0.2 HloJH S 7FA Q.3 A | o] o (SRTM 30M©] 2=

°olF, WA 7He)E AU A9 AdH 3110101% ’8@’5} ﬂoloi £45 A3t

ERIY AL HZE FAFYY 29 12-2 (0] A FHE 55 A4 3to] F9] Google Earth
[e)

0 | 3D

Q]I O Q-

1 km.

1% 12-2: A8 9| A 7} L SRTM 30M DEM

DEM(Digital Elevation Model) A4

o] 715% F3l AHEAE 5% 3 A, 6ps Hlo|H = TN 22 24 o 1E1 Ze 250 A
Ab-&-2} A ¢] Digital Elevation Model = A1 S = 95 Ut) o= B G5 AR5
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ool T WS WA TR 8 o] AL vl st w1 WS WA T A E DEM &

0] 3~ be used for hydrologic and hydraulic modelling, including row direction analysis, slope
calculations, and defining natural drainage patterns. This tool is essential when more detailed or
localized elevation data is available and preferred over global datasets like SRTM.

DEM X B DEM(Digital Elevation Model) J%ﬂﬂ%g Zel et A& Ao A A T2 Q) Hsta=
WA 2] 7 FA P YT 32 2% 12-3. DEM 2 7} Alo] AALZHE ¢l oo it T E YR =
/H]‘/] :lat:oh/]];], A 37]1_. 7} /K—ﬂO] J?S]— ]—l—-c x]gi Og:]_,] i7‘|§ 75781%1’141‘4‘. 01] = ,1;_01' A
7]7} 10metre ¢ DEM &] Z} & Al o] 3 3}35}= a 10 x 10 meter area on the ground.

o U A A Y AU A 5 EH e
e G 2AA/EY PEYD dusE A% A7 0em & A4 G

*. | Input < " .
* " Cell Size(m) 10 v
A . — 1

:Lv“g. 12-3: DEM I‘M‘} @371 ézé

DEM o] AU}, 217 1244, ZRZ A Eo A g o]o] 2 1A}

Layers X 2D | 3D
ﬁlmpor{ Export Table \’,, \., + 3 | R éﬂy Q Q G\ 5 & @ &
|| Layer Name EPSG ‘
|] ¢ Altitude Unknown
|lv EETerrain Unknown \
|[ ] srim 30m 3857 .
G GoogleMaps 3857

a9 12-4: 34 E AF
SEERE IR

olul 2] YUY =5 A5 GIS Z2 A E ] HA) U] E PNG E1= JPEG 9 22 e ~H
ol A U= A ek A G 5= FU o] = 53| KA, YAl o] d s A E 9l F
A ZF A2 5 08 b 23T A oA A Al ~ako] R E @ o]ol2- # network, or

terrain features is required. Users can typically select the resolution and extent 2] exported image,
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making it a valuable tool for communicating the spatial layout and design features of a water
distribution or drainage system.

o] 7] %] )7 W ES ST Tkt 2o U5 4 Fol AR 28 125, theol
L WS A1 T o Fl0] 122, 0K M- 2T AR RS o] 1A & A7
EEECEE TN E LR i

Export Image

Extent

X Min §2803142.70295284 ‘ X Max !2807275.81080434

Y Min 1{-].221081.8363].104 ! Y Max i‘1216948.72845955 {

Source EPSG [3857 | target EPSG [3857 ‘
Cols |4 1 ’ Image Type E TIF B
| Image Size ¢ 1024 |

!’7 Cancel [

% 12-5: o] v X W EA| 7] 3} %

B o] & 12-2: o] v x| W W) 7] wlj /A=
RS Ay

xFHz  AEd B3 a9le) A AES su mAe)e) A xR EE 5
S EIU T,

XHo AEE 3w A RS du mA)e Ao xR w53
3z 0]

Y H 2 ﬁ%%ii}%%ﬂ%ﬁkﬁmﬂééﬁ%iﬁﬂﬁlﬁiwﬂEEaf%})
SEV T

vAD  AEE g sl A S-S dd mae)el A veE wE de
HE Yo,

YAEEpSG Y T HolE ol AFEH = F 3 Fx A A~E 9 EpSG T =9 Ut EPSG:3857-S
H A EoA It o ALE-E = Web Mercator T HYU T o] A&t
glojo] o] dA) A7 HYTh

U7 EPSG o] B 7} W R B = Al Fd B = R FE A ~E Q] EPSG ZEY U T

Cols A A Ay o & (e 2y = A)dunh A = 15y
Rows e g ~g e =9 63 F(HFA 8= A)dY T Ho e 159 YT

o] H] A ojuA] = P 2AE Y F9 Formatd Ut ol A #xE A A5k TIF(Tagged
3 Image File Format) 5= JPG, PNG, BMP.

o] H] A =9 oA 9 W E E= AV[(FA)FUT o] A5 1024 x 1024 A
7] AT o m| A & Aol gt ).
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A 3he- 3 Al 7]k g o] B (o : 2270 A &=, g AR W= DEM)E GIS ol 4] AR§- 3
S e AA(H, A, EE)R Mgy als ol A Asta 24 ¢ AFUTE dE
2708 A8 =5 3% 5} 3L converted into elevation lines, or roads and infrastructure visible
on a satellite image can be digitized into vector paths. This tool automates part 2] digitizing process,

allowing for more efficient creation of geospatial features that are necessary for modelling and
analysis in GISpipe.

AgAT} A28 elolol s MElen Bes See: i E rz Wi NECR 8
°A48 44T ¢ dEUnt 7 12.6. 7 58 @31 WE] Fagol o) 2=e] o]r)xe] B
i ARE Quhh A el whEsA] Agshs 5

map of a pipeline is vectorized:

o W& 3g 0 A(:0.5)E LE UAE
o EL & QAKA:5.0)= o Mol

g,

Input

Tolerance 1

a8 12-6: P2 W8 5L oxAHA

ol uEE A WY oloirt Ayt Fx: 219 127

Layers X
42 Import > Export FHTable € €, + $

Layer Name EPSG
[v] & srTM 30m 3857
T vector 3857
G GoogleMaps 3857

19 12-7: 9 E Fo]o] AA
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SEEDEY BES BERCE:!

o] == Excel 2Z Y ZAIE Q] F Format HO|HE Alo] Xyl Fe|o] F7F ¥ HolH =
B EHE U O, Excel sh ol 23 A(al: 912 20 A% =X 2 V)3 G4 o] E3HE o] 9o m gL,
AR D e 78 @ 22 £ dlolH, this tool creates 3l F3F= point features in the GIS
environment. It is particularly useful for importing survey data, pump station locations, or customer
demand nodes into the GISpipe system, allowing for easy integration of non-spatial data into a
spatially-aware model.

o) 4 P )] Zp 2 W FWES TS bt e 5 A Fol EAH Tk 1
128 Excel 519 A7) M ES 2ol gholo] 2 FX ARGV AR AL HEF ] oL
SYPYh Fo MECE MolZnAS YT AEAE AdTRAL AT

SE

= =2
D el of opel o 82 MEle 5 gL th AEL b8 A GgiTholol L #hEl A
AUt AL A= T 2 A E S A3 ] F7FE 5 9) 5L Theedure ©f] A % o] & Section 9.2.1.

Open Excel File X-Coordinate 2738336 & Y-Coordinate -3285683 695 R
O-AERIAL DTM

-3285683.695 14328

-3285705.142

¥ AA

Fa AR 7S AT Y ARA, Ba, ATA T 54 - 11 #he Yok
FAE FEOE AU 712 DEM BE S volHA AHs o2 =T lF U Th
Astel 11 ARE g Rdlg o Fashytay] Rdlg o) F 23} ts pressure calculations,

head loss, and flow dynamics throughout the network. This tool ensures that every element in the
model reflects realistic terrain influences, improving the fidelity of A]=#]°]4 s and design
evaluations.

A§ A4 DEM o4 7HA stok shz A o] 9l dlo]o & HuE = YT S
ST 7 JYNES Seahd B oja ol 4 7 @

4887 o 2.5 Ausle v A2 7 EAH U () E
Aol 4 gw =A% Ae gk e 18 129,
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85t gojo] o] 5LE A4 o]

: =
Set Elevation 4 ‘
Pipe Depth{m) 1

Cnly Selected Nodes

Cancel

................................

18 12-9: T AA

ol X AE 7HA 7]

o] 7]%5 S OpenStreetMap B=+= Other &3~ GIS A H] A~ 9} 748 2z}l x| 2] &7t o o] B H o] 29
Qo] DB H2H3 72 U] 5 7 G TS T2 AE ol 0.2 b U ol % F 4l
APEA = ATTA, 4 B A AES A1 ZHEEE 40 919 M ding in estimating water demand,
planning service coverage, or evaluating the impact of infrastructure placement. The buildings are
downloaded as vector polygons and can be used for further spatial analysis, such as proximity to
pipelines, population density mapping, or identifying high-demand zones.

SRR Yo HE P EL R o] HO] bR E 3 AR (o] 3L
G A7l whel B Fe] A S dFynh. A 30 HyIAFo] B Wste FRES

¥ A3 Yt} on their heights, see 13 12-10.

POHARKQIIT @ - sakezeal]l I Foodes)o

1% 12-10: 3D E.7]
AFA A B2 0] g olo] AA

o] L= Aed B Mk e Ao BErol(E EAl) toloj13S A s, 7t
AR Folo Zele A FUTEYZ Y BE Fol & diun g 54 d3dd o
WYt o] gk Za] 22 AH| A Y = 8 9 S YER Y == distribution modelling
to allocate population, demand, or land use data to the nearest supply point. This spatial partitioning
supports network optimization, balancing demand, and locating new infrastructure more effectively.

GlSpipe - AF&-A} v 77 122



GISpipe

R
k)
o)
32,
aly
«
2
2
Ll
2

)
s
L
)
u)
o
o
il

q Bl _ gk HiZwo] H¥ HAFHNA
W2 o] (1 Bl Al) thelo] 1l A ek H e lel A gloo] M E B ¥ 1241

% 12-11: FFA A YAE B2 0] oo

o] GREA A HEo] gojoj7t AR o] A doA Ak o2 &£A48 A
AHFYTH9.2.1.

IEELERE

F9 % S0 AN mTE Ea dolEEME AHEdtel £ BUL S95tn £ A4S
e Al S A E g Ted A2 ETU T AP AAE N HoE 58 gt
528 Abeke, 5 G AT $50) e A2 E A BT AL FE ) J 2 EH. This

tool is useful for integrating surface hydrology with piped infrastructure, assessing flood risk, designing
stormwater systems, or planning sustainable drainage. The output helps visualize how natural terrain
influences water movement, supporting comprehensive water resource management.

DEM HloEIZF Z3E dlolol S AEgurh teg FYFUh £ ¥ FF 4Y HE

=9 oy
Sl A E Aol tigk WA X 7} A HH EETE S5 (1)l A E AeE 4
QG5 2% 19 12-12.

Select X
Accuracy
1 -

ok | Cancel

28 12-12: 79 L AU = QA
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A FESAY FAEHE U 2= s BE AEst FES AP R
1=HA AE e (0 wE, g A3
e 9=H I AYE (4 =9, t] A3

A A8 e ool g m AT
e 5B UE Y F4 s e AREE AYelA Bo] o ek wae] o AU
A A F I
o S WY Y- o JEW S A Y, BRE £2 BE reE 271E ARE

S A (7-9)= U A Aol FAEsH B 7 =95 Al shAI Nt o =1 A g A3
O 58 v R ARES o u ) o] A2 g ot} et T g (ol A A1)l
AAA YUY v 7). $2 A 85 (1-3)= A 3 YT} faster and is suitable for quick assessments or
large regional models where detail is less important.

AAQ ST} o] A A el Al Holo)(HaT49, 79 ¢ k)7 A E Y
2 AR E 9o G A] 2 Streams in 18 12-13 A H 797 51 9 oA 1™ 12-14.

I912-13: A4 E FY 2 A
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2D | 3D

R-@ARQIO0-

29 1214: A8 269 2 544
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13 =82

A B Help Wl 75 AT E g o] ARE Yl ol d 2o e

T RS S
%9 13-1. o] Y gt 7} 7] 5ol Ui gk ARA g A v 2 thE-oll Al E-H Ut EHlo] & 13-1.

ERNON

File Edit  Water Distribution Network Model Storm Water Management Model Surface Runoff Model Tools Help

R B B O

Abcut Home Manual Tutorial Change Remowe Request Maowve Academic
Page Email Email foruse Computer Code
=
2P 13- BT R BT BS54
HolE 13- ES S =T B 34

=7 g ojolZ HE

B

About

fa}

Home
Page

@

Manual

*

Tutorial

&=

Change
Email

=3

Remaowve
Email

£

Request
for use

=k

Maowve
Computer

04
Academic
Code

4

W, A2 9 ZRALe] S5 E3E AT Eolo] tigh A R E

A,

71 S Behg-A oA AL E g o] LA AR ALE)] 72
WAPOI B E= F 01415 iyt

AA R 22 Eglo] /P E 9] 3l PDF Format o] AH8-A} vl &
Yk

SEEC Ve R RdY o] FEYL E= <k gl
e oS Al dun FEE L] e 22kl G| o] =9

FH3, Y W ol A BH O oMY FAS ERT 5
gt (o] v S5 79 84 02 EA)

2L E o] ghold
AFUTh

b
1o
re
i)
5]
01 il
S
o,
=
ne
-\
P>
il
rE
o,
)
-

Aodlol A 525 o]u] Q) F25 Abalahe] ghol das

ECE N

A Eg o] o] A eho] M EE AL S 8T FAL

U,
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14 E935}]
78 A Q) B mE Ealo] tha] AR EX] E4S =2 #u]7} o] LTk

o] W Y : help@gispipe.com
21 : gispipe.com

15

o

1Ed

Rossman, L.A. and U.S. Environmental Protection Agency (2020) EPANET 2.2 A}&X} w7 <.
EPA/600/R-20/133. Available at: https://www.epa.gov/water-research/epanet (Accessed: 1 20251
74).

U.S. Environmental Protection Agency (USEPA) (2022) Storm Water Management Model (SWMM)
User's Manual Version 5.2. EPA/600/R-22/195. Available at: https://www.epa.gov/water-
research/storm-water-management-model-swmm (Accessed: 1 20251 7%).
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Category

GISpipe Project &
Simulation

Vector formats

Raster & Grid
formats

CAD Formats

Raster Compression
Format

Image formats

=]
F5A

SEEDEE

formats

GISpipe Project File

EPANET Input File

SWMM Input File

EPANET Network File

ESRI Shapefile

Maplnfo Interchange Format
Arc/Info Export Format
MicroStation Format
Geographic Markup Language
Google Earth Format

GPS Exchange Format
OpenStreetMap Format
Maplnfo Native Format
Digital Line Graph

Census 2000 TIGER/Line
Vector Product Format (VPF)
Arc/Info ASCII Grid

Golden Software Grid

IHO S-57 ENC

Arc/Info Binary Grid

Binary Terrain Grid

Digital Terrain Elevation Data
Arc/Info Float Grid

SDTS Vector Profile

Digital Elevation Model

FME Feature Store

AutoCAD Drawing

AutoCAD DWG R2000
Enhanced Compressed Wavelet
ERDAS Imagine Format
Windows Bitmap

Portable Network Graphics
Pictometry Oblique Image
Tagged Image File Format
JPEG 2000

GISpipe

Extension

-pgp

.inp

.inp

.net

* shp

* mif
*.e00
*.dgn
*.gml

* kml
*.gpx
*.osm

* tab

*.dig

*rtl

* Ifz, *.pft, *.tff
*.asc, *.agr
*.grd
*.000

* adf

* bt

* dto, *.dt1, *.dt2
* flt

* ddf
*.dem

* ffs

* dxf
*.dwg
*.ecw
*.img
*.bmp
*.png
*.jpg, *.jpeg
* tif, *.tiff

¥ ¥ ¥ %

*.jp2, *.j2k, *.jpf, *.jpx, *.jpc, *.j2c

ERDAS Imagine Raw *.raw
3D & Terrain SDTS DEM * . ddf
formats Digital Terrain Elevation Data (DTED) *.dto, *.dt1, *.dt2
Other Standard Tessellation Language (3D CAD) | *.stl
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=]
=8

3 9

)

CFS, GPM, AFD == MGD7} flow units 2 A1 B =] A 1] = <5 -9 7 485 Y o}
flow units7} & B B Y Wmetre = £ E ff SI Metric &9 7} 21 8- 1 o}

M i

Jo| &[0 Fel for L B 4y ol
ﬁiwmmﬁ@mm
o
>

g3

(L e e offf o
olo|ofo | JH | 1| XN
¥ >
&
@ )

BN
1
X

i
ot

N
hinss

¥ 24 o >
ot | | b | (o,

=T
mg/L B2+ ug/L
(see Flow units)
inch
foot
percent
foot
flow units/ (psi)Y/?
kilowatt-hr
CFS (cubic feet/sec)
GPM (gal/min)
MGD (M gal/day)
IMGD (Imperial MGD)
AFD (acre-feet/day)
dimensionless
foot
foot
dimensionless
horsepower
psi
1%%-order 1/day
0-order mass/L/day
1st-order/day(ft)
Darcy-Weisbach 103foot
Otherwise dimensionless
mass/min
feet/sec
cubic feet
hour

SI Metric
mg/L TE+ ug/L
(see Flow units)
millimetre
metre
percent
metre
flow units/ (metre)*?
kilowatt-hr
LPS (litre/sec)
LPM (litre/min)
MLD (M litre/day)
CMH (cubic metre/hr)
CMD (cu metre/day)
dimensionless
metre
metre
dimensionless
kilowatt
metre
1%%-order 1/day
0-order mass/L/day
1st-order/day(metre)
Darcy-Weisbach millimetre
Otherwise dimensionless
mass/min
metre/sec
cubic metre

hour
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Z XA = (EPSG)

Glspipe °] &7t HlolH= &3, 4 2 Ak AES 98] daya Hegs fx Fx
A 2= BH(CRS) Ol FH3= = of oF T, A 2 A A4S 7Sl T EpsG AE=
AR E AR A A 2 7 AR E 3] (106P) ol 4] 2] 8 T} onal Association of Oil &
Gas Producers (IOGP).

o] B-&52 UdkAH o 2 A8 = EPSG(European Petroleum Survey Group) =5 &3t}
Glspipecl| A A EAE dFst At Wged o AF8-E 5= U5 U T GiSpipe. -8 3 4 ALO] E: EPSG
A =YX E A = 9= EpsG Ao W WSk uf s HF ] dA B=
e MapTiler Team’s £} 3£ 7] Worldwide
https://epsg.io
e SpatialReference.orgs= 37 FHE FZo| it A AE} Fu A8
EZ &2l 2221 A J U thrence systems
https://spatialreference.org/
e 10GP GeoRepository Ao E o &= %1 EPSG t| o] E] Ml o] 3= o] Sl T
https://epsg.org/home.html

Ll
rir

Al

ol

5

cl1golzaE s B E A

WGS84 = 7|HWFO & 3 Hartebeesthoek94(HB94) = 4| Al = Fol3x g 712] A g]-&7F dlo|g =7}
2 =

ETYYS Gauss s F5 HEIEE FPHE 2 = AR SO0 = AN
Hartebeesthoek94 — Lo A 2] &
=1o)= Z4 A2 EpsG ZE A
HB94 / Lo15 15°E EPSG:2046 Ao, YnjH|o} =74 X
HB94 / Lo17 17°E EPSG:2047 A o] X @ A A o] 3L A H x| ]
HB94 / Lo19 19°E EPSG:2048 A #A|o| XX / E-A|o] 3 (5
HB94 / Lo21 21°F EPSG:2049 Al A|o] X/ E-A o] 3 Wl FX. JL3
HB94 / Lo23 23°E EPSG:2050 Ao w5 L AHoE dXH
HB94 / Lo25 25°F EPSG:2051 3] E|o]E H &}-9-E A4
HB94 / Lo27 27°E EPSG:2052 S}-$-Bl, E- A5, X ~EH|o|E &5
HB94 / Lo29 29°E EPSG:2053 X Z]AH|O]E &4, KZN (&l A L dk4])
HB94 / Lo31 31°F EPSG:2054 FIEFuUE U SFLP7}L 55
HB94 / Lo33 33°F EPSG:2055 &7} S5, B A o7 A5

o0 75 44 AYstAY 17 diolHAS S uf, & Yoy dolo & 7P st
EPSG =0 & A F G s} A Y A 9 nal projection like UTM (o} 2] 3+3).

UTM 26 & A% £o0 2 Ud A AA 59 A7 AYYh

U A 3 v 2ILEZ (UTM)

& ¥ EpSG = AL A Y

335 WX EPSG:32733 Wol @7} =X eswatini

355 WL EPSG:32735 Wo}l T g7} EE~EE (ol yTM)
365 WY EPSG:32736 LR g AR W AXY 7} 59

oC o
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https://spatialreference.org/
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GISpipe

ol 2] 712] epsG AF-&-oll o gk 33 ALa)

o EPSG I EE st3sl7] Ao &4} tlo) ¥ 3 o S ElsH Al L.
o A3 M3t glo] & HF A HolHE &%tsld 7 EA X7 A e = gl5y )
o 7Y, WA, T £y AAS 3= Aol = T F3EA (o EPSG:2053 T

EPSG: 32735)3 AFESHA A Q..
C.2 tjsel= H ¥ A

ekl F3 oyl g FxA L} F9 HAE3AE EFAETYL 34 57 REA =
Korean 2000(Korea 2000 / =% 9 #)S 7|vto® Ak, g AA A 2HE mg SXAS
7Ivko = gk 2% A 7F A dlol e ol A 7k AR Y T

Korean 2000 / 3 & |27l E2 £ 9
E ol& T EPSG I T A
S, =1 Z]—Q/}j aL— [e}

Korea 2000/ =4 ¥4 127°E EPSG:5179 =7} 3w A 4], 38F 2 GIsol| AFg

Korea 2000 / A4~ ¥4 125°E EPSG:5180 A Aol A AFE (of: 91 %, A& L)
&5 A A A *}%(@].%%ﬂ‘:,
AR E)

ALY ALEE A R FF A e

3 & A= A

ZFal: EPSG:5179(F - 94 tietWlar AR E Qlxe; LR A EoA] 71 de] AEE
AT

Korea 2000/ &4 ¥4 129°E EPSG:5181

Korea 2000/ 53l Y43 131°E EPSG:5182

gl =2 utm &

& W epscIZE FEAY

52N &5 EPSG:32652 | gtWlw g H-ES AW (A F/F

5IN EX. EPSG:32651 A% 7}abE] oA o A A}ﬁ(ﬂl.%oﬂ 3l <th)
53N EI3L EPSG:32653 E 3o x| o] ol & o 1o

H:UTM &2 T2 33814 58 = A dlolg Al 3ol ALYt tiiie] Ay
3 5 A E o] A = Korean 2000°] A1 3% Y t}. work.

o} gkl =7-2] EpPSG AF-§-of] t &k 3 aALa):
e Korea 2000 GRS80 B} Al & 7]t o &2 alv & Al GNSSe} & 5k U T
o LS ZX|Z(EPSG:4301)E AME3tE ol HolE AR e we HiE wdhol
L Q32 T34 Al 2.
o Glspipe= = U = =3 U A 1] A= UE EPSG =] HoJEAS
A 4E3st7] 913 CRs W g A A v (¢l EPSG:517901 A EPSG:4326).

C3 AT HABA (A=/F=

9] dlolel @ gps 71uk dlolE o] AHgHUTh AP T8I} §lof Ag) Ei= WA Astel
A ek
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A 8 A
=] EPSG = AW
WGS 84 EPSG:4326 9 7] E-3k; GPS, §143 Hlo] E] Al ol A&
Hartebeesthoek94 EPSG:4148 o}3Z a7} X&) CRS (HB94, 3 & A] &5
Korea 2000 EPSG:4162 GRS80 E}I A 7]1WF %] 2] CRS
T EPSG:4301 2000 o] 7ol A}-g-% - dlo]®; gl A A] "lolg &<l
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101

110

200

201

202
203
204
205
206

207

208
209
210

211
212
213

214

215
216
217

219

220

221

223

224

225

GISpipe

=]
=D
LR, ) - A

g

v (EPANET &7 FE)

AL 7hs gk v g 7F HEEho] £ o] TR IFY T
An =4 was %—E% ol the & 2] W4 2] 9= not be =4,
22l for 53 of the ¥+ not 7H41 = any = 2] 4 & =1 back to a tank or A 5=4]
r,r:‘—-_],].tﬂ-olazl 2] ]Ei_/]uahﬂﬂo] Zkoll 3HHE§6L141;]_

One or more 2.5 were 7742 in the 942 Hl°]E. The A & of the 2.5 will
be de-

ofgfloll U< = 200 tf] &5 wA] Ao o3l Arg YT}

# dlojHo| A AAGE dF T 3 Fo F L F7F A5 o=
EPANET Q5o Al AFE-A7F 2143 NP Bl =EoA] HAIgS 7154 o]

4T

A 7} XJV]QX] %> @@% =z

WA 7} Aol s #] ke HAE Ytk

WA 7} 7 o] ¥ A] g2 AlZF ' & FxFy o

MA 7 Ao H A e 54S FE2Fy o

An A% is made to A|©] a A= WH. Once a pipe is assighed a 2F<Q1 W H
JHl with the /3 Editor, its A Ell =7} be changed by 5=+ simple or 71 %] 7|1k
controls.

g u] A & AAE FERAFUTE AlofLoll A BT F AdF U dAlL
A Aol 25 ghol &3 Sy Tk

ZZ was made to an "] A 2] H . This <= 2 in a A|o] & for | A].
FA &0l Z5E gho] @3 EAFH T

T F4 LA o] oju A e FA S Fxynt

A wA ol 25 E ko] dFU T (ol 5 AR A B

A= TG A ¢} 3 Foll UHF B2 A7) A5 U *INP TP o] &2
2557 = Al g Y ot

ol w A g2 3zl th gt Oﬂﬂxl g o] B 7} Al -8 = 9155 Lt

o
=X

A PRV, PSV or FCV &7}
AR B WA AH AdE = glHsydy =5 o] 98 #=
A A @

T

WY s illegally connected to another valve. PRV 2 3t/ A
ot AY AdEE A4 5 glew, psve g2 A AdS 3t
ﬁ%iﬁﬁﬂ*ﬂOMPw PRVS] S A el 448 AT flesyd
7F2] Z71RE Alof o] ZH5 wl x| ¥l Ho] EZ3FE o] 9lHF YT

A Bl Aol FEekA EHUY. Fad #ie HA sty
/A A 9F shbe] A gt o] E3hE o] of F T

el WA = AR 7} sk o] A fls U T

B ol ol &3 shel/ e =97 A B H AF YT (o shek 917 S
THEY =S
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ID A (EPANET &5 ZE)
No pump =4 or 52 533 was Al & for a 3 3. A pump must F=+= be H X

226 =4 FA0 4 D Be w8 £40 59 Tus @9sof gtk
& o] E—Er S E A9 HE o] ARg g YT

997 Z‘#Oﬂ fokA e jdE jf.—éol AEYL FES AE 34 FF

7ol et =57k A oF Fu vt

230 =] xgkol S7bshA s ut

233 o] oW G %= AAE o] A F5H

302 Azghe]l A i b2 A Rl v A E ek EPANET A T ol 247)
Agto] = o] d=A] st L.

303 A 2~elo] Ae) WA 9 -S A 4= gl ok ZFE: Error 302.

304 Al ~glo] o]zl &9 93 d = Itk F3: Error 302,

308 ANE g AFE F 55U H 27 7S A 2T 5 s

309 HuA stde 235 & F flsUth g2arr 75 2 38
AF YT
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ol

3ol

Ay B
&S Aatsls B JU ok

AA A2 I U 350l 3 AR A B I E Ay s S5
ATt

54 oY, FHFEE R_&% DAt 2 AS5E A28 A dA e eT 2
i M S 28k FH Yt

EoAE GlSpipe®l| A ¥+ A Al o] A A Mg =3k w7 A gh(ell: 3L, ) S

v HolF= gy gAJY

A& Fbol| A RS A g zxske v AR H &= 1 R A A" YU

2 % 7 (EPSG) GISpipe:= AF& A} A A4 EPSG A =2 A Ut} (e.g., 32735 for UTM Zone
355).

=9 RN A~ o2 HE Y FHpE2, AHEE O 2 m3/hr or CMH.

2o e Al ZE 71‘:Jr°ﬂ 2 WS AlEdleldsty] 8 A 7 e
285 = AW o?%ME}.

2E5 = ] RUEE Z Al AR E e diat R 3 U] golE &

(T AFT-) e L R =

W2 7] A2 dEe] A WEV(d: 2ZHIY EE FH)E T FEFS
L ERH U T
o] b, % 2 A S AxetE AlEE o)A AR QYT GiSpipes

EPANET EPANETS AL8310f 2] 2 2 Bl g Aaighy,

f . wd AA oA FHFHS Aot b AR EHE YY) (e.g., CMH, LPS,

ow units GPM). GISpipe:= flow units2] A1 8] 2 W 315 3] &t}

EEESE Gispipeo A AHA7E A B el W@ A e vipEs
gz E AT e FEHEH A YR

PR ;(ﬂ?ﬂ 2700 A #AES T3 B9 olF (R, oH, FrEA)e digh
AT 9 Yo

27] A Q%ﬂﬂﬁ“w] Pl ¥, P, R0 S JHE, 9, 23 e
= O H .

A& ol AAH L For A E = dF dd YT

s =

Q.
oL oA =o] 7hsh= @9l WA o=, AnkA 0% 425 metre(mWC)
H T

psiz S H Yt}
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% g | Jo
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£ 3 O e
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