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Appendix A

Actual system pumps curve in old & new intakes at Ambatale

65



Head/ m

4

System Curve for Old Intake to Ambatale Old TP

‘~\ [
:lt\ . Pump Curve forP# 3

\\\ . N\
S Theoritical system

™ N cune

T Pump curve for P4 |

University off Moratuwa, [Sri|Lianka

tlectromic Thesas & IDissertations
= www. lib. mirtlac. 1k
Naémm»-n»-n»-»—n»-\Nwwnmwwwwwabbabmmmmmmmmmmu
0O 0 0 0O O N H 0 ® O N d O 0© O N D 0 ® O N D 0 ® O N M 0 © O N N 0 0 O
0O 0 0O 0O 0O OO oo oo O O 0O OO OO OO O OO OO O O 0 0 06 00 0 o0 o
0O 0 0 0O O O 0O OO OO O OO O O O O O O 0O O OO OO O O O o0 o
Flow/ (m3/hr)

—B-HSs  —A-HT{ACO)  —IFHP)  —HPY  ——Q(NewDowble)  J-HPY)  ——Pol(HTD)  ——Pol(HPY) ——Poly(HPY) ——Pol(HP3)
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Appendix B

Recommended friction factors
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Table B-1: Recommended friction factors (K) for valves fully open

Recommended Energy Loss Coefficients, K, for Flanged Pipe Fittings?®

Fitting K Fitting K
Entrance Forged or cast fittings
Bellmouth N 0.05
Return bend, r=1.4D 0.40
Rounded i 0.25
Tee, line flow —"U—- 0.30
Sharp-edged T % 0.5
Tee, branch flow U—- 0.75
Projecting = 0.8 ’
Exits
All of the above 1.0 Cross, line flow "ﬂ_’ 0.50
Bends, mitered Cross, branch flow g}-. 0.75
=15 '@)9— 0.05
~ Wye, 45° = 0.50
0=225° 0.075 e
0=130° 0.10 Increasérs ; D, Dy ) 5
V. v - D 1 2
G20 Eontaal ~“>—.}: k= K|1- D. "2/26’
i 2
U K = 3.5(tan®)"?
14 Conical (approximate) h= 025 (\’% - V%)/Zg
90° bend b\ 0.30 Dy D 2 2 a2 2
5 A 2 v, V1 —=¥p Ay Va
3%30° =90 Sudden _.*: - - L_ _1)%2
4x%22.5°=90° 2g A, 2g
Reducers
Forged or cast fittings v " 5
Conical —= — h = Kvy/2g
90" clbow, standard  by), 025 i K = 003001
Vi V2 D ?
90° elbow long radius 0.18 Sudden —e — . g [P2) |2
h=31 v,/28
2 D,
45" elbow [ng 0.18

) = Kv*/2g, where v is the maximum velocity in nonprismatic fittings. Increase K by 5% for each 25-mm (1-in.) decrement in pipe smaller
than 300 mm (12 in.). Expect K values to vary from —20 to +30% or more.
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Table B-2: Energy loss coefficients

Recommended Energy Loss Coefficients, K, for

Valves Fully Open?#b.c

Valve type K
Angle 1.8-2.9
Ball 0.04
Butterfly
25-1b Class 0.16
75-1b Class 0.27
150-1b Class 0.35

Check valves
Ball

Center-guided globe style
Double door
8 in. or smaller
10 to 16 in.
Foot
Hinged disc
Poppet
Rubber flapper
v < 6ft/s
v>6 ft/s
Slanting disc4
Swing?
Cone
Diaphragm or pinch
Gate ;
l)()l!!}}é%l’,isc

Resilient seat
Plug
Lubricated
Eccentric
Rectangular (80%) opening
Full bore opening

0.9-1.7 but see Mfr’s data for specific
size and flowrate.
2.6

25
1.2

2.0

1.1

0.25-2.0

0.6-2.2, but see Figures B-2 and B-3.
0.04

0.2-0.75

0L1-012
3
4.0=6.0

0.2
0.3

0.5-1.0

1.0
0.5

“h = Kv*/2g, where v is the velocity in the approach piping.

bFor 300-mm (12-in.) valves and velocities of about 2 m/s (6 ft/s). Note that K
may increase significantly for smaller valves. Consult the manufacturer.

°Expect K to vary from —20 to +50% or more.

9Depending on adjustment of closure mechanism, velocity may have to exceed
4 m/s (12 ft/s) to open the valve fully. Adjustment is crucial to prevent valve

slam.
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Appendix C

Production, electricity and water level data in Ambatale WSS
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Table C-1: Ambatale production details - 2011

Month Production (m°)
January 11,622,864
February 14,630,000
March 16,750,000
April 15,790,000
May 17,160,000
- June 16,700,000

2]

S dyly 16,750,000
August 17,480,000
September 16,820,000
October 16,540,000
November 16,880,000
December 16,660,000
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Table C-2: Ambatale average level variation of intake details - 2011

Month Average Level variation of intake (m)
January 1.947
February 1.779
March 1.519
April 3.204
May 5.067
- June 4.158
)
o Jighy 1.239
August 1.801
September 3.614
October 457
November 5.2
December 4.268
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Table C— 3: Ambatale electricity details 2011

Month kWh kVA
5,570,464 8,601
January
5,534,012 8,804
February
5,152,910 8,956
March
5,742,162 9,308
April
5,542,061 9,268
May
5,776,329 9,119
Ju‘n‘_ej
é‘"’é 5.641,391 9,156
iy
5,744,477 9,112
August
5,708,306 8,947
September
5,671,752 9,249
October
5768757 9,021
November
5,621,387 9,212
December
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Table C—4: Pasted yeas Specific Energy Consumption of electricity details

(From 2004 t02008)

kwh/ m® kVA/ 1000xm? kVA/ m®

0.353329 0.6005222 0.0006005

0.3514411 0.5639098 0.0005639

0.2921087 0.5756792 0.0005757

0.3902378 0.563204 0.0005632

0.3116614 0.5642633 0.0005643

0.3589744 0.6306306 0.0006306

0.3353091 0.5736138 0.0005736

0.2786414 0.4964076 0.0004964

0.2831039 0.4881101 0.0004881

0.338764 0.5043632 0.0005044

0.2897787 0.4801218 0.0004801

0.2856721 0.4682126 0.0004682

0.3083245 0.4865585 0.0004866

0.2505173 0.4644943 0.0004645

0.2910558 0.4807132 0.0004807

0.2913778 0.4645973 0.0004646

0.2897889 0.4616659 0.0004617

0.2974444 0.506463 0.0005065

0.3220939 0.4537397 0.0004537

02484226 0,4734485 0.0004734

0.2987148 04528764 0.0004529

072704331 0:4645323 0.0004645

= 012795856 0.4631322 0.0004631
25-Aug-06 0.2681486 0.4750305 0.000475
28-Sep-06 0.3270833 0.479798 0.0004798
31-Oct-06 0.3007898 0.4495747 0.0004496
28-Nov-06 0.2590198 0.4659083 0.0004659
29-Dec-06 0.282876 0.4482404 0.0004482
24-Jan-07 0.2422141 0.4916805 0.0004917
27-Feb-07 0.3495539 0.5324546 0.0005325
26-Mar-07 0.2514298 0.4822812 0.0004823
3-May-07 0.3686347 0.502411 0.0005024
28-May-07 0.2343317 0.4726862 0.0004727
27-Jun-07 0.2829867 0.5660086 0.000566
27-Jul-07 0.2813743 0.4514042 0.0004514
28-Aug-07 0.2588471 0.6730055 0.000673
28-Sep-07 0.3772086 0.7347144 0.0007347
29-Oct-07 0.3777578 0.5457213 0.0005457
27-Nov-07 0.3161403 0.5267597 0.0005268
29-Dec-07 0.3594415 0.6848975 0.0006849
28-Jan-08 0.3333276 0.49562 0.0004956
28-Feb-08 0.341738 0.5343647 0.0005344
26-Mar-08 0.2878721 0.4959584 0.000496
29-Apr-08 0.3724522 0.5222222 0.0005222

75




26-May-08 0.2506665 0.5099938 0.00051
25-Jun-08 0.3662711 0.5454091 0.0005454
28-Jul-08 0.3313978 0.4923266 0.0004923
28-Aug-08 0.3515026 0.5038509 0.0005039
25-Sep-08 0.3184839 0.510523 0.0005105
Oct-08 0.2891637
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GENERAL FLOW DIAGRAM FOR AMBATALA INTAKFE
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Figure D-1: General flow diagram in Ambatale intake
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NEW INTAKE FLOW DIAGRAM
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Figure D-2: Flow diagram in new intake
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Appendix E

Results of analysis by using water CAD soft ware -

f.';

Minimum static head in old jntake

%
&
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E — 1. System profile diagram- Minimum static head in old intake
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E-1. Outlet pipe detailed report(P-5) - Minimum static head in old intake

Scenario Summary

ID

Label

Notes

Active Topology
Physical

Demand

Initial Settings
Operational

Age

Constituent

Trace

Fire Flow

Energy Cost
Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS
Calculation Options
Transient Solver Calculation

Solver

1
Base

Base Active Topology

Base Physical

Base Demand

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Base Calculation Options

Race Calriilatinn Nntinne

OUpuois

<General>

i

4T s?:
%u;"y

ID

Label
Notes

GIS-IDs

Geometry

X
(m)
-4.14
3.59
25.04

(m)

-5.01
-5.01
18.61

Active Topology

Is Active?

True

Initial Settings

Status (Initial)

Open

Physical

Zone

<None>

Length
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Diameter 1,000.0 mm Has Check Valve? False
Material Ductile Iron Spedify  Local - Minor True
Loss?
- Minor Loss Coefficient
Hazen-Williams C 130.0 (Local) 0.220
Has User Defined True Installation Year 0
Length?
Length (User Defined) 746,000 mm
Results (Statistics)
Flow (Minimum 3 -
Absolute) 3,948 m3/h Age (Start) (Minimum)  (N/A) hours
Flow (Maximum 3 .
Absolute) 3,948 m3/h Age (Start) (Maximum)  (N/A) hours
Velocity (Maximum) 1.40 m/s Age (Stop) (Minimum) (N/A) hours
Velocity (Minimum) 1.40 m/s Age (Stop) (Maximum)  (N/A) hours
Headloss Gradient Trace (Start) o
(Minimum) 0.002 m/m (Minimum) (N/A) o
Headloss Gradient Trace (Start) o
(Maximum) 0.002 m/m (Maximum) (N/A) Yo
. Trace (Stop)
3 0,
Flow (Minimum) 3,948 m3/h (Minimum) (N/A) %o
. Trace (Stop)
3 0,
Flow (Maximum) 3,948 m3/h (Maximum) (N/A) %o
Age (Minimum) (N/A) hours Concentration  (Start)
(Minimum) (N/A) mg/L
Age (Maximum) (N/A) hours Concentration  (Start)
(Maximum) (N/A) mg/L
Trace (Minimt mg/L
Trace (Maxim = % Concentratiort"" (Stots)
&
35 Maximamg) mg/L
Concentration o - Pascals
(Minimum) Nill (
Concentration
(Maximum)
Results
Flow 3,948 m3/h Pressure (Stop) 0 m H20
Velocity 1.40 m/s Travel Time 0.148 hours
Headloss Gradient 0.002 m/m Headloss (Minor) 0.02 m
Headloss 1.17 m Headloss (Friction) 1.15 m
Pressure Loss >
Gradient 15.35 Pa/m Area Full 0.8 m
Pressure Loss 1.2 m H20 Shear Stress 3.84 Pascals
Flow (Absolute) 3,948 m3/h Status (Calculated) Open
Hydraulic Grade 5
(Start) 25.84 m Controlled? False
I(-IS?/t((j)ra)ullc Grade 24.67 m Has Calculation False
P Messages Now?
Pressure (Start) 26 m H20

83



Calculated Results Summary

Time Trace Status Flow Velocit  Pressure Press Hydrauli Hydra Headlo | Headloss
(hours | (Calculat | (Calculate | (m3/h) y (Start) ure ¢ Grade ulic ss Gradient
) ed) d) (m/s) (m H20) (Stop  (Start) Grade (m) (m/m)
(%) ) (m) (Stop)
(m (m)
H20)

0.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
1.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
2.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
3.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
4.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
5.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
6.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
7.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
8.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
9.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
10.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
11.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
12.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
13.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
14.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
15.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
16.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
17.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
18.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
19.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
20.000 | (N/A) 3,048 1.40 26 0 25.84 2467 | 1.17 0.002
21.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002
22.000 | (N/A) 3,048 140 26 0 25184 2467 | 1.17 0.002
23.000 | (N/A) 3,848 1.40 26 0 25.84 24.67 | 1.17 0.002
24.000 | (N/A) 3,948 1.40 26 0 25.84 24.67 | 1.17 0.002

Bentley Systems, Inc. Haestad Methods  Bentley WaterGEMSV8i (SELECTseries 4)
Untitled1.wtg Soiution Center 108.11.04.50]
3/3/2014 27 Siemon Company Drive Suite 200 W  Page 1of 1

Watertown, CT 06795 USA +1-203-755-1666
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E-3. Energy management detailed report: Minimum static head in old intake

<General>
ID 44 Energy
Label Management
-1
Category
Energy Use (Total,
Weighted) (N/A) kWh Peak Power (N/A)
Percent of Billing Period (N/A) % Peak Demand Cost (N/A)
Energy Management Study
Billing Period 30.0 days Peak Demand Cost 40
calculate Net Present True Total Cost (Billing Period) 23,665
Interest Rate 12.0 % Other Costs (Total) 0
Interest Period 1 years Overall Cost (Total per 288,122
annum)
Number of Years 15 Annual Interest Rate 12.0
Billing Period 30.0 days Years 15
Energy Use (Total, Billing 288.402.7 KWh Net Present Value 1,962,359
Peu:,._l\ s .
En Billing g
PE 1 W g O0; D
Powve e
Billing Period (N/A) days Average Energy Cost Per Day (N/A)
(Total)
Average Energy Use Per Total Energy Cost (Billing
Day (Total) (N/A) kWh Period) (N/A)
Energy Use (Total, Billing
Period) (N/A) KWh
Power Meter Summary Results
Billing Period 30.0 days Engrgy Cost (Total, Billing 23,625
Period)
Average Energy Use Per Peak Demand Cost 40
Day (Total) 9,613.4 kWh
Average Energy Cost Per 287 $ Total Cost (Billing Period) 23,665
Day (Total)
Energy Use (Total, Billing 288.402.7 KWh
Period) e

85



Power Meter Summary

Power Meter Average Energy Use Per Day Energy Use (Total, Average
(kwh) Billing Period) Energy
(kWh) Cost
Per Day
$)
Power Meter - 1 9,613.4 288,402.7 787
Energy Cost (Total, Peak Power Peak Demand Cost
Billing Period) (KW) (%)
(%)
23,625 400.6 40
Scenario Summary Results
Billing Period 30.0 days Ene_rgy Cost (Total, Billing 23,625
Period)
Average Energy Use Per Peak Demand Cost 40
Day (Total) 9,613.4 kWh
Average Energy Cost Per 287 $ Total Cost (Billing Period) 23,665
Day (Total)
Ene_rgy Use (Total, Billing 288,402.7 KWh
Period)
Scenario Summary Results
Label Energy Use (Scenario) Average Energy Use  Energy Use
(KWh) Per Dav (Tota|, Bi||ing
Period)
e (kwh)
Base T 51 288,402.7
Percent of Bﬁkn% Eriergy-Use-(Total Usefor Peak? Peak Power
Period Weightedh (kw)
(%) T (KWh]
1000  288,402.1 ue 400.6
Peak Demand Cost
(Total, Billing Period)
$)
40
Scenario's Power Meter Results
Energy Use (Total, -
Scenario) (N/A) kWh Ene_rgy Use (Total, Billing (N/A)
Period)
Average Energy Use Per Peak Power (N/A)
Day (Total) (N/A) kwh
Bentley
WaterGEMSV8i
Bentley Systems, Inc. Haestad Methods Solution (SELECTseries 4)
Untitled1.wtg Center [08.11.04.50]
3/3/2014 27 Siemon Company Drive Suite 200 W Watertown, Page 1 of 1

CT 06795 USA +1-203-755-1666
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Appendix F
Water CAD analysis & results -Maximum static head in old intake
University of Moratuwa, Sri Lanka.
Electronic Theses & Dissertations
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F-1. Maximum static head in old intake —System profile
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F-2. Energy management detailed report: Minimum static head in old intake

<General>
ID 44 Label Energy Management - 1
Energy Management Study
Billing Period 30.0 days Peak Demand Cost 40 $
Calculate Net Present Value True Total Cost (Billing Period) 23,665 $
Interest Rate 12.0 % Other Costs (Total) 0 $
Interest Period 1 years Overall Cost (Total per annum) 288,122 $
Number of Years 15 Annual Interest Rate 12.0 %
Billing Period 30.0 days Years 15
Energy Use (Total, Billing 288,402.7  kWh Net Present Value 1,962,359 $
Period)
Energy Cost (Total, Billing
Period) 23625 %
Power Meter Results
Avinvamn Crharm;s CAck DAy
Billi Day  (n/a) $
Averages Efigrgy i o : rgy  C illin
(Tot ;t E@g I (N/A K Period) I( ’ (N/A) $
Ene Uad t DHHIC re
Peri S (N/R) kWh
Power Meter Summary Results
- . Energy Cost (Total, Billing
Billing Period 30.0 days Period) 23,625 $
Average Energy Use Per Day 9,613.4 KWh Peak Demand Cost 40 $
(Total)
Average Energy Cost Per Day Total Cost (Billing Period) 23,665 $
787 $
(Total)
Engrgy Use (Total, Billing 288,4027  KWh
Period)
Power Meter Summary
Power Average Energy Average
Meter Energy Use Energy
Use Per (Total, Cost
Day Billing Per Day
(kwh) Period) %)
(kwWh)
Power Meter - 9,613.4 288,402.7 787

1
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Energy Peak
Cost Power
(Total, (kW)
Billing

Period)

(%)

23,625 400.6

Scenario Summary Results

Peak
Demand
Cost

$)

40

Energy Cost (Total, Billing

Billing Period 30.0 days Period) 23,625 $
Average Energy Use Per Day 9,613.4 KWh Peak Demand Cost 40 $
(Total)
Average Energy Cost Per Day Total Cost (Billing Period) 23,665 $
787 $
(Total)
Ene_rgy Use (Total, Billing 288,402.7  kWh
Period)
Scenario Summary Results
Label Energy Use Average Energy Use Per Energy
(Scenario) Day Use
(kWh) (kWh) (Total,
Billing
Period)
(kwWh)
Base 288,402.7
Percent riod - Energy . Use w(Fotal, S Pes 1k Power
(%) _:]', . \Weidhtet {)
é‘:’é (W)
100.0 e 38,4 ).6
Peak Demandt tal
Billing
(%)
40
Scenario's Power Meter Results
Energy Use (Total, Scenario) (N/A) kWh Egﬁ:% Use  (Total, Billing (N/A) kWh
Average Energy Use Per Day (N/A) KWh Peak Power (N/A) kW
(Total)
Bentley
WaterGEMSV8i
(SELECTseries
Bentley Systems, Inc. Haestad Methods 4)
Untitled1.wtg Solution Center [08.11.04.50]
3/3/2014 Page 1 of 1
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=
Appendix G
Water CAD analysis& results for three pumps - Minimum static head in old
intake
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G-1.Minimum static head profile
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G-2.Pump station detailed report: PS-4 Minimum static head in old intake -

three pumps operation
Scenario Summary

ID

Label

Notes

Active Topology
Physical
Demand

Initial Settings
Operational
Age
Constituent
Trace

Fire Flow
Energy Cost
Transient
Pressure Dependent Demand
Failure History

User Dafa. Bxtensions
Steady+State/EPS  Solver  Calculation
Optionsi==5

Transient Solver Calculation Options

1
Base

Base Active Topology
Base Physical

Base Demand

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Basd FaitLirélRistary

Base, Usep Data Extensions

Basej&alculation Options

Base Calculation Options

<General>
1D 106 Notes
Label PS-4 . <Collection:
Hyperlinks 0 items>
GIS-IDs
GIS-ID
<Geometry>
Scaled Area 0.053 ha
Geometry
X Y
(m) (m)
-14.61 30.37
-5.69 30.52
-5.84 -29.90
-14.61 -29.90
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Active Topology

Is Active? True
Pumps
Pump Pump Definition
PMP-1 Pump Definition - 1
PMP-2 Pump Definition - 1
PMP-3 Pump Definition - 1
PMP-4 Pump Definition - 1

Results (Energy Cost Summary)

Time of Use 72.000 hours Energy Usage (Total) 27,704.0 kWh
Volume Pumped (Total) 270.22 ML (Eﬁgtrjg’ Use Cost ;694 $
Water Power (Total) 473,791.5 kWh Energy Usage (Daily) 27,704.0 kWh
- Energy Use Cost
Efﬁc_lency (Average) Pump 69.8 % (Daily) 2,269.4 $
tation
Wire to Water Efficiency o Cost per Unit Volume
(Average) 68.4 %o (Summary) 8.3993 $/ML
Wire Power (Total) 692,599.0 kWh
Resu ‘l'it.;z SiS)
& o 2 J Y Used
Flow ({4t 11,259 mih Ofe 0.0 kWh
Volume: iy ] Rumpe )43 Used 0.0 kWh
(Ir R
Volume Pumped (Cumuiative)  0.00 ML Energy Price 0.08 $/kWh
Energy Cost
Water Power 789.7 kW (Incremental) 0.0 $
- . Energy Cost
0,
Efficiency Pump Station 69.8 %o (Cumulative) 0.0 $
Wire to Water Efficiency 68.4 % Cost per Unit Volume  0.0000 $/ML
Wire Power 1,154.3 kW
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G-3. Energy management detailed report: Minimum static head in old intake- 3

pumps operation

<General>
Energy
ID 112 Label Management
-1
Energy Management Study
Billing Period 30.0 days Peak Demand Cost 115 $
Calculate Net Present Value True Total Cost (Billing Period) 68,198 $
Interest Rate 12.0 % Other Costs (Total) 0 $
Interest Period 1 years Overall Cost (Total per
annum) 830,310 $
Number of Years 15 Annual Interest Rate 12.0 %
Billing Period 30.0 days Years 15
Ene_rgy Use (Total, Billing 831,118.8 KWh Net Present Value 5,655,126 $
Period)
En ) ‘
Pe 5y
Power Metes St is
BiIIII IB rCihivu AV V) uuy;l iici By oL (Totall Bllling
Period) 68,082 $
Average Energy Use Per 27,704.0 KWh Peak Demand Cost 115 $
Day (Total)
Average Energy Cost Per 2269 $ Total Cost (Billing Period) 68,198 $
Day (Total) !
Engrgy Use (Total, Billing 831,118.8 KWh
Period)

Power Meter Summary

Power Meter

Average Energy Use Per Day Energy Use (Total,

Average Energy

(kWh) Billing Period) Cost PerDay
(kwh) )
Power Meter - 1 27,704.0 831,118.8 2,269
Energy Cost (Total, Peak Power Peak Demand Cost
Billing Period) (kW)
(%)
68,082 1,154.3
Scenario Summary Results
Billing Period 30.0 days Energy Cost (Total, Biling 68,082 $
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Period)

Average Energy Use Per 27,704.0 KWh Peak Demand Cost 115 $

Day (Total)

Average Energy Cost Per Total Cost (Billing Period) 68,198 $
2,269 $

Day (Total)

Energy Use (Total, Billing

Period) 831,118.8 kWh

Scenario Summary Results

Label Energy Use (Scenario) Average Energy Use Energy
(kwWh) Per Day Use
(kWh) (Total,

Billing
Period)
(kWh)

Base 27,704.0 27,704.0 831,118.8

Percent of Billing Energy Use (Total, Weighted) Use for Peak? Peak Power

Period (kWh) (kW)

(%)

100.0 831,118.8 True 1,154.3

Peak Demand Cost
(Total, Biling Period)
(%)

oeis, 7T

(&) 11
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University of Moratuwa, Sri Lanka.
Electronic Theses & Dissertations

&%  www.lib.mrtAgpHodix H
Water CAD analysis& results -Maximum static head in old intake for four
pumps operation
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H-1.System profile -Maximum static head in old intake
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H-2.Pump station detailed report (PS-4) Maximum static head in old intake -

four pumps operation
Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation

1
Base

Base Active Topology

Base Physical

Base Demand

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Base Calculation Options

or.l-innc-
Tr S
s r%% = e o aEaoow
<Generegee 9k | ctronic Theses & Dissertations
ID
La <Collection:
AYPErinKs 0 items>
GIS-IDs
<Geometry>
Scaled Area 0.053 ha
Geometry
X Y
(m) (m)
-14.61 30.37
-5.69 30.52
-5.84 -29.90
-14.61 -29.90

Active Topology

Is Active? True
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Pumps

Pump

PMP-1
PMP-2
PMP-3
PMP-4

Pump Definition

Pump Definition - 1
Pump Definition - 1
Pump Definition - 1
Pump Definition - 1

Results (Energy Cost Summary)

Time of Use 96.000 hours Energy Usage (Total) 37,251.1 kWh
Volume Pumped (Total) 323.11 ML (E{‘gtragg Use Cost 54515 $
Water Power (Total) 628,381.2 kWh Energy Usage (Daily) 37,251.1 kWh

- Energy Use Cost
gfﬂc_lency (Average) Pump 68.9 % (Daily) 3,051.5 $

tation
Wire to Water Efficiency 67.5 % Cost per Unit Volume 9.4451 $/ML
(Average) (Summary)
Wire Power (Total) 931,277.2 kWh
Results (Energy Costs)
Energy Used
3
Flow (Total) 13,463 m3/h (Incremental) 0.0 kWh
Energy Used
Volume Pumped 0.00 ML (Cumulative) 0.0 kWh
(Incremental)
Volume Pumped (Cumulative)  0.00 ML Energy Price 0.08 $/kWh
Water Pégiier 110473 K Energy Cost 49 $
e, (Incremental)

g SECAR - Fnergy Cost
Efﬂmen.“ﬂ:-P‘ji!“mp Station 68.9 % (ellative) 0.0 $
Wire toWiater Efficiency 67:% % Cost per Unit Volume  0.0000 $/ML
Wire Power 1,552.1 kW
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H-3. Energy management detailed report: four pumps operation in old intake

(maximum static head)

<General>
Energy
D 112 Label Management
-1
Energy Management Study
Billing Period 30.0 days Peak Demand Cost 155 $
Calculate Net Present Value True Total Cost (Billing Period) 91,700 $
Interest Rate 12.0 % Other Costs (Total) 0 $
Interest Period 1 years Overall ~ Cost (Total per 146445 ¢
annum)
Number of Years 15 Annual Interest Rate 12.0 %
Billing Period 30.0 days Years 15
Energy - Use (Total, Biling ;117537  kwh Net Present Value 7,603,953  §
Period)
Engrgy Cost (Total, Billing 91,545
Period)
A
Power MeterBummary Reéilts
Bil 3iling g4 545 $
Average Energy Use Per Day 35554 4 KWh Peak Demand Cost 155 $
(Total)
Average Energy Cost Per Day Total Cost (Billing Period) 91,700
3,051
(Total)
Energy Use (Total, Billing
Period) 1,117,532.7  kWh
Power Meter Summary
Power Meter Average Energy Energy Use (Total, Average
Use Per Day Billing Period) Energy
(kwh) (kwh) Cost Per
Day
)
Power Meter - 1 37,251.1 1,117,532.7 3,051
Energy Cost (Total, Biling Peak Power Peak Demand
Period) (kW) Cost
(%) (%)
91,545 1,552.1 155
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Power Meter's Scenario Results

- . Energy Use (Total, Billing
Billing Period (N/A) days Period) (N/A) kWh
Energy Use (Total, Scenario) (N/A) kWh Peak Power (N/A) kw
Average Energy Use Per Day
(Total) (N/A) kwh
Scenario Summary Results
- . Energy Cost (Total, Billing
Billing Period 30.0 days Period) 91,545 $
Average Energy Use Per Day 35554 4 KWh Peak Demand Cost 155 $
(Total)
Average Energy Cost Per Day Total Cost (Billing Period) 91,700 $
3,051 $
(Total)
Energy Use (Total, Billing
Period) 1,117,532.7 kWh
Scenario Summary Results
Label Eneray Use Average Energy Use Energy
y Use
e (K\MH AV (Total,
& Billing
= Period)
Sl (kwWh)
Base i 37,25 1,117,532.7
Percent of Billing Period Energy Use (Total, Use for Peak? Peak Power
(%) Weighted) (kw)
(kwh)
100.0 1,117,532.7 True 1,552.1
Peak Demand Cost (Total,
Billing Period)
($)
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Appendix |
Water CAD analysis & results -Minimum static head in new intake

103



I-1. System profile - Minimum static head in new intake
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I-2. Outlet pipe detailed report (P-5) - minimum static head in new intake
Scenario Summary

ID

Label

Notes

Active Topology
Physical
Demand

Initial Settings
Operational
Age
Con
Trac ‘
Fire Flow g‘%
Energy

Trar e

Prec ep

Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

1
Base

Base Active Topology
Base Physical

Base Demand

Base Initial Settings
Base Operational
Base Age

Base hrace
PdSC \
3ase ‘Energy €os

Basejransie

Base Failure History

Base User Data Extensions
Base Calculation Options

Base Calculation Options

<General>
- <Collection:

ID 40 Hyperlinks 0 items>
Label P-5 Start Node TCV-2
Notes Stop Node R-2

GIS-IDs

Geometry

X Y

(m) (m)

8.86 -0.11

14.06 -0.06

22.71 21.96
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Active Topology

Is Active? True
Initial Settings
Status (Initial) Open
Physical
Zone <None> Length 746 m
Diameter 1,200.0 mm Has Check Valve? False
Material Ductile Iron Specify Local Minor Loss? True
-~ Minor  Loss  Coefficient
Hazen-Williams C 130.0 (Local) 0.370
Has User Defined Length? True Installation Year 0
Length (User Defined) 746 m
Results (Statistics)
Flow (Minimum Absolute) 2,395 m3/h Age (Start) (Minimum) (N/A) hours
Flow (Maximum Absolute) 2,395 m3/h Age (Start) (Maximum) (N/A) hours
Velocity (Maximum) 0.59 m/s Age (Stop) (Minimum) (N/A) hours
Velocity (Minimum) 0.59 m/s Age (Stop) (Maximum) (N/A) hours
Headloss Gradient e o
(Minimum) 0.000 m/m Trace (Start) (Minimum) (N/A) %o
Headloss Gradient )
(Maximum) 0.000 m/m Trace (Start) (Maximum) (N/A) %
Flov (N/A) %
Flov L 2;395 n3/h frace, (Stop)-fakim (N/A) %
Age I-m@ﬁ@) (N/A) hours YRGIdAl (N/A) mg/L
e t)
Age M (N/A) mg/L
- Concentration (Stop)
[0)
Trace (Minimum) (N/A) %o (Minimum) (N/A) mg/L
. Concentration (Stop)
0,
Trace (Maximum) (N/A) %o (Maximum) (N/A) mg/L
Concentration (Minimum) (N/A) mg/L Shear Stress (Maximum) 0.00 m H20
Concentration (Maximum) (N/A) mg/L
Results
Flow 2,395 m3/h Pressure (Stop) 0 m H20
Velocity 0.59 m/s Travel Time 0.352 hours
Headloss Gradient 0.000 m/m Headloss (Minor) 0.01 m
Headloss 0.19 m Headloss (Friction) 0.19 m
Pressure Loss Gradient 2.54 Pa/m Area Full 1.1 m?2
Pressure Loss 0.2 :;20 Shear Stress 0.00 m H20
Flow (Absolute) 2,395 m3/h Status (Calculated) Open
Hydraulic Grade (Start) 24.86 m Controlled? False
Hydraulic Grade (Stop) 24.67 m Hgi’? Calculation - Messages False
Pressure (Start) 25 m
H20
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Calculation Messages

Time
(hours)

Message

Calculated Results Summary

Time Trace Status Flow Velo | Pressure Pre | Hydraulic | Hydraulic | Headloss | Headlos
(hours) | (Calculated) | (Calculate) | (m3/h) | city (Start) ssu | Grade Grade (m) S
(%) (m/s | (mH20) | re (Start) (Stop) Gradient
) (St | (m) (m) (m/m)

op

)

(m

H2

0)
0.000 (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
1.000 (N/A)gee= Open 2,395 0,59 | .25 0 24.86, 24.67 0.19 0.000
2.000 (N/A) : Open 2,395 0.59+" 25 0 24.86 24.67 0.19 0.000
3.000 = Open A B35 CRCH 25 (1) 2486 24.67 0.19 0.000
4.000 (N/A} Open 2,395 0.59 4425 0] 24.86 24.67 0.19 0.000
5.000 (N/A’j s Openi 2,395 0:89-"25 0 24.86 24.67 0.19 0.000
6.000 (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
7.000 (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
8.000 (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
9.000 (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
10.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
11.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
12.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
13.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
14.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
15.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
16.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
17.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
18.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
19.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
20.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
21.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
22.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
23.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
24.000 | (N/A) Open 2,395 0.59 | 25 0 24.86 24.67 0.19 0.000
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I-3. Energy management detailed report: Minimum static head in new intake

<General>
Energy
1D 44 Label Manage
ment - 1
Energy Management Study
Bill:__ | P | 2NN A=y NAasl, Mamam o d M. 22 $
Calculate st.(Billing Perio 12,833 $
Vf = LA UG ULl o LAPITTIE, 581 1O 7
IntereSHiatG : Sther Costs (Total) 0 $
Interast Period 1 Overall cost (Total pet ) 156,241  $
Nt 12.0 %
Billing Period 30.0 days Vears 15
1,064,13
Epz_argy _Use (Total, 156,393.2 KWh Net Present Value 6 $
Billing Period)
Energy Cost (Total,
Billing Period) 12,811 $
Power Meter Summary Results
- . Energy Cost (Total, Billing
Billing Period 30.0 days Period) 12,811 $
Average Energy Use 5,213.1 KWh Peak Demand Cost 22 $
Per Day (Total)
Average Energy Cost 47 $ Total Cost (Billing Period) 12,833 $
Per Day (Total)
Energy Use (Total, 156,393.2 KWh

Billing Period)
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Power Meter Summary

Power Meter Average Energy Use Energy Use (Total, Average
Per Day Billing Period) Energy Cost
(kwh) (kWh) Per Day
$)
Power Meter - 1 5,213.1 156,393.2 427
Energy Cost (Total, Peak Power Peak Demand Cost
Billing Period) (kW) ($)
®
12,811 217.2 22
Scenario Summary Results
Billing Period 30.0 days Energy Cost (Total, Biling 15817 g
A\ 2z Jsa [\ AY%% T o O W2
Per DayATMate!) = Kwh B a5 22 $
=
Averagetifnergy Cos — . 12,833 $
Per Day (Totdl) ol ¥
Ene
Bl”lng Perlod) 1IV,070.4 LN ARR)
Scenario Summary Results
Label Energy Use Average Energy Use Energy Use
(Scenario) Per Day (Total, Billing
(kWh) (kwh) Period)
(kwh)
Base 5,213.1 5,213.1 156,393.2
Percent of Billing Energy Use (Total, Use for Peak? Peak Power
Period Weighted) (kW)
(%) (kwh)
100.0 156,393.2 True 217.2

Peak Demand Cost
(Total, Billing Period)
(%)
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Appendix J
Water CAD analysis & results -Maximum static head in new intake
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J-1.System profile in Maximum static head in new intake
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J-2. Outlet pipe detailed report (P-5) - Maximum static head in new intake

Scenario Summary

1D

Label

Notes

Active Topology
Physical
Demand

Initial Settings
Operational

Ac )

Cc ient
Trace SE7A
Y

\ A

Fire Flows=

Energy=Cpst

Tr

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options
Transient Solver Calculation
Options

<General>
. <Collection:

ID 40 Hyperlinks 0 items>
Label P-5 Start Node TCV-2
Notes Stop Node R-2

GIS-IDs

Geometry

X Y

(m) (m)

8.86 -0.11

14.06 -0.06
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22.71 21.96

Active Topology

Is Active? True

Initial Settings

Status (Initial) Open
Physical
Zone <None> Length 746
Diameter 1,200.0 mm Has Check Valve? False
Material Ductile Iron Specify Local Minor Loss? True
Hazen-Williams C 130.0 Minor ~ Loss  Coefficient 4 374
(Local)
Has User Defined Length? True Installation Year 0
Length (User Defined) 746 m
Results (Statistics)
Flow (Minimum Absolute) 2,186 m3/h Age (Start) (Minimum) (N/A)
Flow (Maximum Absolute) 2,186 m3/h Age (Start) (Maximum) (N/A)
Velocity (Maximum) 0.54 m/s Age (Stop) (Minimum) (N/A)
Velocity (Minimum) 0.54 m/s Age (Stop) (Maximum) (N/A)
Headloss Gradient o
(Minimulity 0.000 m/m Trace:(Staft) (Minimum) (N/A)
Headlags™., Gradient :
(Maxirmten 0.000. m/m Trace (Start) (Maximum) (N/A)
Flow (Mirtimtim) 2,186 m3{h Trace (Stop) (Minimum) (N/A)
Flow (M&dfmum) 2,186 msth Trace (Stop) (Maximum) (N/A)
- Concentration (Start)
Age (Minimum) (N/A) hours (Minimum) (N/A)
. Concentration (Start)
Age (Maximum) (N/A) hours (Maximum) (N/A)
- Concentration (Stop)
[0)
Trace (Minimum) (N/A) %o (Minimum) (N/A)
. Concentration (Stop)
[0)
Trace (Maximum) (N/A) %o (Maximum) (N/A)
Concentration (Minimum) (N/A) mg/L Shear Stress (Maximum) 0.00
Concentration (Maximum) (N/A) mg/L
Results
Flow 2,186 m3/h Pressure (Stop) 0
Velocity 0.54 m/s Travel Time 0.386
Headloss Gradient 0.000 m/m Headloss (Minor) 0.01
Headloss 0.16 m Headloss (Friction) 0.16
Pressure Loss Gradient 2.15 Pa/m Area Full 1.1
Pressure Loss 0.2 m H20 Shear Stress 0.00
Flow (Absolute) 2,186 m3/h Status (Calculated) Open
Hydraulic Grade (Start) 26.07 m Controlled? False
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Has Calculation Messages

Hydraulic Grade (Stop) 25.91 m Now? False
Pressure (Start) 26 m H20
Calculation Messages
Time Message
(hours)
Calculated Results Summary
Time Trace Status Flow Ve | Pressure Pre | Hydraulic Hydraulic | Headlo | Hea
(hours) | (Calcula | (Calculate | (m3/h) lo | (Start) ssu | Grade Grade ss dlos
ted) d) cit | (mH20) | re (Start) (Stop) (m) s
(%) y (st | (m) (m) Grad
( op) ient
m (m (m/
/s H2 m)
) 0)
0.000 (N/A) Open 2,186 (5)4 26 0 26.07 25.91 0.16 0.000
1.000 (N/A‘);‘f; | Open 20 £86 2'4 e 0 26.07 25.91 0.16 0.000
2.000 (N/A& Open 2186 g;} 26 0 26107 25.91 0.16 0.000
3.000 | (N/A2=| Open 2186 2'4 26 0 | 2607 25.91 0.16 | 0.000
4.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
5.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
6.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
7.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
8.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
9.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
10.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
11.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
12.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
13.000 (N/A) Open 2,186 24 26 0 26.07 25.91 0.16 0.000
14.000 (N/A) Open 2,186 g4 26 0 26.07 25.91 0.16 0.000
15.000 | (N/A) Open 2,186 (5’;} 26 0 26.07 25.91 0.16 0.000
16.000 (N/A) Open 2,186 g4 26 0 26.07 25.91 0.16 0.000
17.000 | (N/A) Open 2,186 (5’;} 26 0 26.07 25.91 0.16 0.000
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18.000 (N/A) Open 2,186 24 26 26.07 25.91 0.16 0.000
19.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
20.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
21.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
22.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
23.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
24.000 (N/A) Open 2,186 g4 26 26.07 25.91 0.16 0.000
J-3. Energy management detailed report: Maximum static head new intake
<General>
ID 45 Energy
Label Management
-2
Category
Energy Use (Total,
Weighted) (N/A) kWh Peak Power (N/A) kw
Darrant nf Rillina DarinAd N/ AN 0/n Peak Demand /N/AN [
= A Cost - '
Ener dna i Study
Fac) -
= t
Billing Perigd 30 da 2 $
Calculate |
Va ( g ) 2,833 $
Other  Costs
[0)
Interest Rate 12.0 %o (Total) 0 $
Interest Period 1 years Overall  Cost
(Total per 156,241 $
annum)
Annual o
Number of Years 15 Interest Rate 12.0 Yo
Billing Period 30.0 days Years 15
- Net Present
Engrgy Use (Total, Billing 156,393.2 KWh Value 1,064,136 $
Period)
Energy Cost (Total, Billing
Period) 12,811 $
Power Meter Summary Results
Billing Period 30.0 days Energy ~ Cost
(Total, Billing 12,811 $
Period)
Peak Demand
Average Energy Use Per 5,213.1 KWh Cost 22 $
Day (Total)
Total Cost
Average Energy Cost Per 427 $ (Billing Period) 12,833 $

Day (Total)
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Energy Use (Total, Billing

Period) kwh

156,393.2

Power Meter Summary

Power Meter Average Energy Use Per Energy Use Average Energy Cost
Day (Total, Billing Per Day
(KWh) Period) (%)
(kwh)
Power Meter - 1 5,213.1 156,393.2 427
Energy Cost (Total, Peak Power Peak
Billing Period) (kW) Demand
(%) Cost
(%)
22
217.2
12,811
Scenario Summary Results
Billing Period 30.0 days Energy  Cost
(Total, Billing 12,811 $
Period)
Peak Demand
Average Energy Use Per 5,213.1 KWh Cost 22 $
Day (Total)
i TFotal Cost
AverageiEnergy Cost| Per A1 : 12,833 $
Day (Takahy 427 $ (Biting-Period)
= Al
Energyat¥sez{Fotal, Billing 156,393.2 Javh

Period )

Scenario Summary Results

Label Energy Use (Scenario) Average
(kwh) Energy Use

Per Day
(kWh)

Base 5,213.1 5,213.1

Percent of Billing Period Energy Use (Total, Use for Peak

(%) Weighted) Peak? (kW)

(kWh)

100.0 156,393.2 True 217.2

Peak Demand Cost

(Total, Biling Period)

®)

Energy Use (Total,

Billing Period)
(kwh)
156,393.2

Power
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Appendix K
Water CAD analysis & results for three pumps -Minimum static head in new
intake
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K-1. System profile - Minimum static head in new intake

ShaTe
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K-2. Pump station detailed report: PS-4 - Minimum static head in new intake

Scenario Summary

ID

Label

Notes

Ac

Ph ‘
Demandamm
Initial '-é’stufg

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand

Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

Base

Base-Ph ¥slGa
Base-Initial Settings

nase|Uf

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Base Calculation Options

Base Calculation Options

<General>
ID 106 Notes
Label PS-4 . <Collection:
Hyperlinks 0 items>
GIS-IDs
GIS-ID
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<Geometry>

Scaled Area 0.053 ha
Geometry
X Y
(m) (m)
-14.40 26.39
-5.48 26.54
-5.63 -33.88
-14.40 -33.88

Active Topology

Is Active? True
Pumps
Pump Pump Definition
PMP-2 Pump Definition - 1
PMP-3 Pump Definition - 1
PMP-4 Pump Definition - 1

Results (Energy Cost Summary)

Time of Use 72.000 hours Energy Usage (Total) 16,761.2 kWh
Ve Cost 43730 $
W JWE ) 2 28 KWVt Enekgydls (Daily)  16,761.2 kWh
[ JET R Fnergy Cost
Efficiene¥eslAverage) | CRUMPD 1LY : KN 1,373.0 $
Stationg '
}’x folume 7 9776 $/ML
Wire Power (Total) 419,030.1 kWh
Results (Energy Costs)
Flow (Total) 7,172 m3/h Energy Used 4, KWh
(Incremental)
Energy Used
Volume Pumped 0.00 ML (Cumulative) 0.0 kWh
(Incremental)
Volume Pumped (Cumulative)  0.00 ML Energy Price 0.08 $/kWh
Water Power 454.5 kW Energy Cost o0 $
(Incremental)
- . Energy Cost
0,
Efficiency Pump Station 69.2 %o (Cumulative) 0.0 $
Wire to Water Efficiency 65.1 % Cost per Unit Volume  0.0000 $/ML
Wire Power 698.4 kW
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K-3. Energy management detailed report: Minimum static head in new intake

<General>
ID 124 Energy
Label Management
-1
Energy M.é‘gi:agement Stiidy
(=)
Billing Rggigjd" 30.0 days Peak Demand Cost 70 $
Calculate™fet Present Value' * “True Total Cost (Billing Period) 41,260 $
Interest Rate 12.0 % Other Costs (Total) 0 $
Interest Period 1 years Overall Cost (Total per 502,347 $
annum)
Number of Years 15 Annual Interest Rate 12.0 %
Billing Period 30.0 days Years 15
Ene_rgy Use (Total, Billing 502,836.1 KWh Net Present Value 3,421,414 $
Period)
Energy Cost (Total, Billing
Period) 41,191 $
Power Meter Summary Results
Billing Period 30.0 days Engrgy Cost (Total, Billing 41,191 $
Period)
Average Energy Use Per 16,761.2 KWh Peak Demand Cost 70 $
Day (Total)
Average Energy Cost Per 1373 $ Total Cost (Billing Period) 41,260 $
Day (Total) !
Engrgy Use (Total, Billing 502,836.1 KWh
Period)

Power Meter Summary
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Power Meter Average Energy Use Per Day Energy Use (Total, Average Energy
(kWh) Billing Period) Cost Per Day
(kwh) (%)
Power Meter - 1 16,761.2 502,836.1 1,373
Energy Cost (Total, Peak Power Peak Demand Cost
Billing Period) (kW) %)
$)
41,191 698.4 70
Scenario Summary Results
Billing Period 30.0 days Ene_rgy Cost (Total, Billing 41,101 $
Period)
Average Energy Use Per 16,761.2 KWh Peak Demand Cost 70 $
Day (Total)
Average Energy Cost Per Total Cost (Billing Period) 41,260 $
1,373 $
Day (Total)
Ene_rgy Use (Total, Billing 502,836.1 KWh
Period)
Scenario Summary Results
Label Energy Use (Scenario) Average Energy Use Energy Use (Total,
(kwh) Per Day Billing Period)
(kwh) (kwh)
Base 12 761 9 12 761 2 502’8361
Percent = e for | . Peak Power
Period a8, (kW) (kw)
0, /. N
oo ({3
100.0 698.4
Peak hand
(Total,
$)
70
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Appendix L
Water CAD analysis& results for three pumps-Maximum static head in new
intake
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L-1. System profile for three pumps operation in new intake -Maximum static
head
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Scenario Summary

L-2. Pump station detailed report: PS-4, Maximum static head in new intake

ID

Label

Notes

Active Topology
Physical

Nemand

Ope:
Constitl

Tiace

Energy Cost

Transient

Pressure Dependent Demand

Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

1
Base

Base Active Topology
Base Physical

Race Nemand

Basel Operational

Base Age

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Base Calculation Options

Base Calculation Options

<General>

ID
Label

106
PS-4

Notes

Hyperlinks

<Collection:
0 items>

GIS-IDs

GIS-ID

<Geometry>

Scaled Area 0.053

ha
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Geometry

X
(m)
-14.40
-5.48
-5.63
-14.40

(m)
26.39
26.54
-33.88
-33.88

Active Topology

Is Active?

True

Pumps

Pump

PMP-2
PMP-3
PMP-4

Pump Definition

Pump Definition - 1
Pump Definition - 1
Pump Definition - 1

Results (Energy Cost Summary)

Time of Use 72.000 hours Energy Usage (Total) 16,725.7 kWh
Volume Pumped (Total) 157.12 ML (Eﬁgtrjg’ Use Cost 3701 $
Water Power (Total) 274,887.0 kWh Energy Usage (Daily)  16,725.7 kWh
- Eneray Use Cost 1,370.1 $
Wiig >r Unit Volume
fAvereg ary) 8.7213 $/ML
WreP ;
Results (Energy Costs)
Flow (Total) 6,546 m3/h Energy Used 45 KWh
(Incremental)
Energy Used
Volume Pumped . 0.0 kWh
(Incremental) 0.00 ML (Cumulative)
Volume Pumped (Cumulative)  0.00 ML Energy Price 0.08 $/kWh
Water Power 458.1 KW Energy Cost 49 $
(Incremental)
- . Energy Cost
o)
Efficiency Pump Station 69.9 %o (Cumulative) 0.0 $
Wire to Water Efficiency 65.7 % Cost per Unit Volume  0.0000 $/ML
Wire Power 696.9 kW
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L-3 Out let Pipe details report

Scenario Summary

ID

Label

Notes

Active Topology
Physical
Demand

Initial Settings
Operational

Age :

cOnstitug}ivg_

Trace, 3%&Y.

Fire Flow:, =

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS
Calculation Options
Transient Solver

Solver

Calculation

1
Base

Base Active Topology

Base Physical

Base Demand

Base Initial Settings

Base Operational

BaseAge

Base Constituent
BaselTrdce

Base FirejRlow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Base Calculation Options

Race (Calriilatinn Nntinne

UDLIUIS

<General>

ID 119

Label
Notes

P-49

<Collection:
items>

J-3
R-2

Hyperlinks

Start Node
Stop Node

GIS-IDs

GIS-ID

Geometry

X
(m)

(m)
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26.81 -3.00
63.82 -2.11
101.97 14.89

Active Topology

Is Active? True

Initial Settings

Status (Initial) Open
Physical
Zone <None> Length 79 m
Diameter 1,200.0 mm Has Check Valve? False
Material Ductile Iron Spec_l)fy Local Minor True
Loss?
- Minor Loss
Hazen-Williams C 130.0 Coefficient (Local) 0.220
Has User Defined Length?  False Installation Year 0
Length (Scaled) 79 m
Results
Flc 0.0 kPa
Ve e 1,61 /S ravel Jime 0.013 hours
Headloggatac 0.002 / feadloss (Mi 0.03 m
Headldss. ¥ 015 i HéadIgas( ) 0.12 m
Pressure;gss Qr Pa 1.1 m?2
Pressuré tos 1.4 kP 0.12 Ibs/ft2
Flow ( ) , ( ) Open
Hydraulic Grade (Start) 26.06 m Controlled? False
Hydraulic Grade (Stop) 25.91 m Has Calculation False
Messages Now?
Pressure (Start) 255.0 kPa

Calculation Messages

Time Message
(hours)
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L-4. Energy manag

ement detailed report: Maximum static head in new intake

<General>
D 124 Energy
Label Management
-1
Energy l\/lahégement Study
=)
Billing Pekiod 30,0 days Peak Demand Cost 70 $
Calculate Net Present Value = True Total Cost (Billing Period) 41,173 $
Interest Rate 12.0 % Other Costs (Total) 0 $
Interest Period 1 years Overall Cost (Total per 501,281 $
annum)
Number of Years 15 Annual Interest Rate 12.0 %
Billing Period 30.0 days Years 15
Engrgy Use (Total, Billing 501,769.8 KWh Net Present Value 3,414,159 $
Period)
Energy Cost (Total, Billing
Period) 41,103 $
Power Meter Summary Results
Billing Period 30.0 days Engrgy Cost (Total, Billing 41,103 $
Period)
Average Energy Use Per 16,725.7 KWh Peak Demand Cost 70 $
Day (Total)
Average Energy Cost Per Total Cost (Billing Period) 41,173 $
1,370 $
Day (Total)
Ene_rgy Use (Total, Billing 501,769.8 KWh
Period)

Power Meter Summary

129



Power Meter Average Energy Use Per Day Energy Use (Total, Average Energy

(kWh) Billing Period) Cost Per Day
(kwWh) (%)
Power Meter - 1 16,725.7 501,769.8 1,370
Energy Cost (Total, Peak Power Peak Demand Cost
Billing Period) (kW) $)
(%)
41,103 696.9 70
Scenario Summary Results
Billing Period 30.0 days Ene_rgy Cost (Total, Billing 41,103 $
Period)
Average Energy Use Per 16,725.7 KWh Peak Demand Cost 70 $
Day (Total)
Average Energy Cost Per Total Cost (Billing Period) 41,173 $
1,370 $
Day (Total)
Ene_rgy Use (Total, Billing 501,769.8 KWh
Period)
Scenario Summary Results
Label Energy Use (Scenario) Average Energy Use Energy Use (Total,
(kwh) Per Day Billing Period)
(kwh) (kwh)
Base 12 79K 7 12 79K 7 501’7698
Percent gEE € Peak Power
Period h Y (KWin) (kw)
0, /.
(%) 5:3
100.0 501,769.8 696.9
Peak mane St
(Total,
(%)
70
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