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S13.3-3 配水量分析のレビュー



 



Project Team

Which Categories between RW and NRW?
Revenue Water  & Non-Revenue Water
Types of Current Service Connection
Demarcation of responsibility
How to estimate meter error?
Identify causes of NRW
IWA Water Balance before countermeasure at Namo Ruka, White River)
Data of MNF Measure
Data of MNF Measure for Report
Relation among Water Flow Rate, Leakage Rate and Water Pressure

: Registered users : Unregistered users : Illegal users

Water Meter
Gate Valve

Distribution Pipes

NRW= zero = Monthly total water consumption – Metered water consumption
Water tariff for metered water consumption has been imposed. 

More than 32m3/month may be consumed but Water 
tariff only for 32m3/month has been imposed. 

NRW= Monthly total water consumption – 32m3/month
Water tariff for 32m3/month has been imposed. 
NRW= Monthly total water consumption – 32m3/month
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NRW= zero = Monthly total water consumption – Metered water consumption
Water tariff for metered water consumption has been imposed. Water tariff for 32m3/month has been imposed. 

NRW= Monthly total water consumption – 32m3/month

Initial Reading Final Reading Integrated Value
No BID Account No Name Location Meter ID Time (min) Tested Metr TR-III Tested Metr TR-III Metr Tested Metr(L) TR-III  (L) Difference Error  (%)

INDEPENDENCE VALLEY CUSTOMERS
1 1003 ELMA LAUNGI INDEPENDENCE VALLEY 12A005363 6 891 0.3 989 103.5 98 103.2 -5.2 -5.0%
2 01003-1 JOHN MENONI INDEPENDENCE VALLEY 12A005154 6 971 227.9 1072 328.4 101 100.5 0.5 0.5%
3 TW-534 1005 BARBARA HARO INDEPENDENCE VALLEY 94345244 5 204 109.9 298 210.8 94 100.9 -6.9 -6.8%
4 TW-535 01006-01 KEN TAMAIKA PISU WHITERIVER 12B086732 4 210 454.9 309 555.4 99 100.5 -1.5 -1.5%
5 TW-525 01006-1 GRACE MOSES WHITE RIVER (INDEP VAL 12B086736 4 284 352.5 385 453 101 100.5 0.5 0.5%
6 1008 Robert Uma INDEPENDENCE VALLEY 12A004504 5 675 856.2 775 956.3 100 100.1 -0.1 -0.1%
7 Elaine Tekope INDEPENDENCE VALLEY 12B086761 3 321 557.3 422 657.7 101 100.4 0.6 0.6%
8 01012-1 EDNA & STEVEN BOBBY INDEPENDENCE VALLEY 11A000812 5 721 748.2 822 848.6 101 100.4 0.6 0.6%
9 TW-509 1015 VICKY P VEVOA INDEPENDENCE VALLEY 09A000212 18 521 666.8 410 767.2 -111 100.4 -211.4 -210.6%
10 WD-650 1017 PATRICK.TOM. OROTALOA INDEPENDENCE VALLEY 09A000220 4 319 659.7 402 759.9 83 100.2 -17.2 -17.2%
11 WD-639 1019 GEORGE KENI INDEPENDENCE VALLEY 11A000678 11 498.5 773.7 508 873.7 9.5 100 -90.5 -90.5%
12 WD-638 1020 BENJAMIN OKIA INDEPENDENCE VALLEY 07-000954 12 752.2 876 847.1 976.1 94.9 100.1 -5.2 -5.2%
13 WD-649 1024 JANE BOSO INDEPENDENCE VALLEY 07-000922 14 813 181 905.4 281.5 92.4 100.5 -8.1 -8.1%
14 WD-648 01025-1 ISAAC TOSIKA INDEPENDENCE VALLEY 05B826551 7 561 187.4 658 287.9 97 100.5 -3.5 -3.5%
15 WD-635 1026 MICHAEL TELLA INDEPENDENCE VALLEY 12A005142 5 147 197.4 248 297.7 101 100.3 0.7 0.7%
16 WD-642 01027-1 ALEX MCDONALD INDEPENDENCE VALLEY 06B940509 7 464 301.4 565 401.6 101 100.2 0.8 0.8%
17 WD-633 1028 TOMMY ALUTA INDEPENDENCE VALLEY 07-000641 5 188 406 260 506.4 72 100.4 -28.4 -28.3%
18 WD-634 1029 TAPUALIKI SAMASONI INDEPENDENCE VALLEY 97208600 9 240 515.4 353 615.4 113 100 13 13.0%
19 WD-590 1033 GEORGE HOATAMAURI INDEPENDENCE VALLEY 09A000346 7 844.4 619.8 944.5 719.8 100.1 100 0.1 0.1%
20 WD-582 1037 GRACE GUKUNA INDEPENDENCE VALLEY 9752448 8 584 442.1 677 542.9 93 100.8 -7.8 -7.7%
21 WD-583 1038 JOSHUA KALEVALAKA INDEPENDENCE VALLEY 12A005289 8 290 342.7 370 442.7 80 100 -20 -20.0%
22 WD-584 1039 EDREEN TOVA INDEPENDENCE VALLEY 544692 18 583 242.3 675.3 342.5 92.3 100.2 -7.9 -7.9%
23 TW-210 1040 DOREEN ALFRED INDEPENDENCE VALLEY 12A005346 8 254 138.6 355 238.8 101 100.2 0.8 0.8%

24 TW-210 01040-2 DOREEN ALFRED
WHITE RIVER/ DOREEN'S 
RENTED HOUSE 12A005236 15 760 136.4 858 236.5 98 100.1 -2.1 -2.1%

25 TW-211 1041 JULIAN ROVE INDEPENDENCE VALLEY 12A004648 13 705 835.1 790 935.2 85 100.1 -15.1 -15.1%

26 TW-212 01041-1 JOSEPH MAEFITI
INDEPENDENCE VALLEY 
W/ 12A005027 9 565 729.6 692 829.7 127 100.1 26.9 26.9%

27 TW-211 01041-2 JULIAN ROVE 12A004647 9 421 836.8 512 936 91 99.2 -8.2 -8.3%
28 TW-212 1042 BEN DOMI INDEPENDENCE VALLEY 12A004649 18 142 620 237 720 95 100 -5 -5.0%
29 TW-213 01043-1 PETER. OLIFAIDILI INDEPENDENCE VALLEY 9246185 15 520 512.2 615 612.5 95 100.3 -5.3 -5.3%
30 TW-214 1044 TONY ANIKWAI INDEPENDENCE VALLEY 9752446 7 1023 395.4 1103 495.6 80 100.2 -20.2 -20.2%
31 01046-2 BRIAN TAUMERE INDEPENDENCE 12A010882 12 94.61 7.0742 94.709 7.17493 0.099 0.10073 -0.00173 -1.7%
32 01047-2 MATTEW FEKAUVAVE 12A004549 5 2702 6972.4 2800 7072.2 98 99.8 -1.8 -1.8%
33 WD-578 1052 UNIVERSAL TRADERS INDEPENDENCE VALLEY 07-000643 8 470 555.1 573.3 655.4 103.3 100.3 3 3.0%

average -12.9%

0.6 0.6%
0.6 0.6%

-211.4
-

210.6%
-17.2 -17.2%

95 100.3 -5.3 -5.3%
80 100.2 -20.2 -20.2%

0.099 0.10073-0.00173 -1.7%
98 99.8 -1.8 -1.8%
103.3 100.3 3 3.0%
average -12.9%

Tested 
Meter(L)

TR-III  
(L) Difference 

Error  
(%) Category of Connections Nos. of 

HHs Q (m3/day) Description
A

RW

Registered users with 
meter (Working) 12 18.366 

49.
106

 Metered quantity by meter readers
B Registered users without 

meter (Malfunctioning) 29 30.740 Unmetered quantity (Assumed quantity of 
32m3/month/household in flat rate)

C

NR
W

Registered users without 
meter and faucet used for 
24hrs
*6 households are out of 
29 households of ‘ B’.

(6)* 75.720 

297
.62

4 

Water has been flowing for 24hrs. Water quantity per 
minute (m3/min) is measured in households concerned 
by using a cup and converted to daily quantity 
(m3/day). 32m3/month should be deducted from the 
measured quantity.

D
Unregistered users use 
water for 24 hrs.
(Without faucet)

3 23.040 
This is water quantity consumed in illegal connections. 
Water has been for 24hrs. Water quantity per minute 
(m3/min) was measured in households concerned by 
using a cup and converted to daily quantity (m3/day). 

E Unregistered users 8 8.480 
This is  water quantity in illegal connections. It is 
assumed that water of 32m3/month in their household 
is consumed. 

F
Households pay to 
registered neighbor, but 
neighbor only pay for one.

11 11.660 

Households do not connect to SW's service lines but 
rely on neighbor households who connect to SW's 
service lines. However, neighbor household only pay 
for their own tariff in flat rate. It is assumed that water 
of 32m3/month for each household who rely on 
neighbor, is consumed. 

G Meter Inaccuracy - 3.910 This is checked by using Test-meter.
H Real Loss - 174.814 Water leakage

Component Initial Measurement
Q (m3/day) Proportion

RW Billed Authorized 
Consumption

Billed (Metered) [A] 18.366 49.106 14.2% 14.2%Billed (Unmetered) [B] 30.740 

NRW

Unbilled 
Authorized 
Consumption

Unbilled 
Unmetered 
Consumption 

0 0 0%

85.8%Apparent 
Losses

Unauthorized 
Consumption

Illegal use(Direct 
connection) [E]+[F] 20.140 43.180 12.5%
Illegal use for 24hr [D] 23.040 

Metering 
Inaccuracy

MI (Meter 
inaccuracy) [G] 3.910 1.1%
M (Loss by 
unmetered rate)
Used water for 
24hr

[C] 75.720 21.8%

Real Loss Real Loss [H] 174.814 50.4%
Total System Input Volume 346.730 100.0% 100.0%

'VELOCIT
Y 'FLOW RATE PRESSURE leakage rate
m/s m3/h m3/h MNF 3.41

2013/6/17 11:00 11:00 2.167 9.8046 2.324 1.904918 0.952459 3.247885 PMNF 1.22
2013/6/17 11:01 11:01 1.849 8.3689 2.187 1.792623 0.896311 3.056422
2013/6/17 11:02 11:02 1.912 8.6525 2.032 1.665574 0.832787 2.839803
2013/6/17 11:03 11:03 1.869 8.4561 1.97 1.614754 0.807377 2.753156
2013/6/17 11:04 11:04 1.915 8.6639 1.883 1.543443 0.771721 2.63157
2013/6/17 11:05 11:05 2.074 9.3828 2.029 1.663115 0.831557 2.835611
2013/6/17 11:06 11:06 2.222 10.0528 2.131 1.746721 0.873361 2.97816
2013/6/17 11:07 11:07 2.191 9.9158 1.914 1.568852 0.784426 2.674893
2013/6/17 11:08 11:08 2.198 9.9467 2.106 1.72623 0.863115 2.943221
2013/6/17 11:09 11:09 2.131 9.6438 2.106 1.72623 0.863115 2.943221
2013/6/17 11:10 11:10 1.838 8.3171 2.259 1.851639 0.92582 3.157045
2013/6/17 11:11 11:11 1.779 8.0485 1.851 1.517213 0.758607 2.586848
2013/6/17 11:12 11:12 1.759 7.9576 1.895 1.553279 0.776639 2.64834
2013/6/17 11:13 11:13 1.937 8.7658 1.883 1.543443 0.771721 2.63157
2013/6/17 13:07 13:07 2.027 9.1705 2.18 1.786885 0.893443 3.046639
2013/6/17 13:08 13:08 1.938 8.7681 2.368 1.940984 0.970492 3.309377
2013/6/17 13:09 13:09 1.741 7.8778 2.074 1.7 0.85 2.8985
2013/6/17 13:10 13:10 1.771 8.0132 2.173 1.781148 0.890574 3.036857
2013/6/17 13:11 13:11 1.753 7.9317 2.103 1.72377 0.861885 2.939029
2013/6/17 13:12 13:12 1.743 7.8862 2.114 1.732787 0.866393 2.954402
2013/6/17 13:13 13:13 1.792 8.1108 2.07 1.696721 0.848361 2.89291
2013/6/17 13:14 13:14 1.859 8.414 2.328 1.908197 0.954098 3.253475
2013/6/17 13:15 13:15 1.61 7.2873 2.065 1.692623 0.846311 2.885922
2013/6/17 13:16 13:16 1.606 7.2669 2.159 1.769672 0.884836 3.017291
2013/6/17 13:17 13:17 1.485 6.7193 2.005 1.643443 0.821721 2.80207
2013/6/17 13:18 13:18 1.586 7.1791 2.042 1.67377 0.836885 2.853779
2013/6/17 13:19 13:19 1.624 7.3468 1.75 1.434426 0.717213 2.445697
2013/6/17 13:20 13:20 1.782 8.0628 2.04 1.672131 0.836066 2.850984
2013/6/17 13:21 13:21 1.787 8.088 1.828 1.498361 0.74918 2.554705

What?

What?

How was it 
calculated?

At what time was 
MNF observed?

Where is the 
daily leakage 

rate?

What is 
the unit?

Date Time
FLOW RATE 

(m3/h)
WATER 

PRESSUR
E (kg/cm2)

WATER 
PRESSURE / 

WATER 
PRESSURE at 

MNF
-

LEAKAGE 
RATE
(m3/h)

LEAKAGE 
RATE

(m3/min)
Date at 
MNF

Time at 
MNF

MNF 
(m3/h)

Water 
Pressure 
at MNF 
(kg/cm2)

Assumed 
Daily 

Leakage 
(m3/day)

[7] [8]
[1] [2] [3]=[2]/[8] [4]=[3]1/2 [5]=[4] x [7] [6]=[5]/60 18-Jun 3:41 3.5258 1.375 76.676

2013/6/17 11:00 11:00 9.8046 2.324 1.690181818 1.300069928 4.583786553 0.076
2013/6/17 11:01 11:01 8.3689 2.187 1.590545455 1.261168290 4.446627155 0.074
2013/6/17 11:02 11:02 8.6525 2.032 1.477818182 1.215655454 4.286157998 0.071
2013/6/17 11:03 11:03 8.4561 1.970 1.432727273 1.196965861 4.220262233 0.070
2013/6/17 11:04 11:04 8.6639 1.883 1.369454545 1.170236961 4.126021478 0.069
2013/6/17 11:05 11:05 9.3828 2.029 1.475636364 1.214757739 4.282992835 0.071
2013/6/17 11:06 11:06 10.0528 2.131 1.549818182 1.244916938 4.389328139 0.073
2013/6/17 11:07 11:07 9.9158 1.914 1.392000000 1.179830496 4.159846364 0.069
2013/6/17 11:08 11:08 9.9467 2.106 1.531636364 1.237592972 4.363505300 0.073
2013/6/17 11:09 11:09 9.6438 2.106 1.531636364 1.237592972 4.363505300 0.073
2013/6/17 11:10 11:10 8.3171 2.259 1.642909091 1.281760153 4.519229949 0.075
2013/6/17 11:11 11:11 8.0485 1.851 1.346181818 1.160250757 4.090812118 0.068
2013/6/17 11:12 11:12 7.9576 1.895 1.378181818 1.173959888 4.139147772 0.069
2013/6/17 11:13 11:13 8.7658 1.883 1.369454545 1.170236961 4.126021478 0.069
2013/6/17 11:14 11:14 9.3364 2.286 1.662545455 1.289397322 4.546157079 0.076

2013/6/17 13:07 13:07 9.1705 2.180 1.585454545 1.259148341 4.439505222 0.074
2013/6/17 13:08 13:08 8.7681 2.368 1.722181818 1.312319252 4.626975217 0.077
2013/6/17 13:09 13:09 7.8778 2.074 1.508363636 1.228154565 4.330227366 0.072
2013/6/17 13:10 13:10 8.0132 2.173 1.580363636 1.257125147 4.432371845 0.074
2013/6/17 13:11 13:11 7.9317 2.103 1.529454545 1.236711181 4.360396282 0.073
2013/6/17 13:12 13:12 7.8862 2.114 1.537454545 1.239941348 4.371785203 0.073
2013/6/17 13:13 13:13 8.1108 2.070 1.505454545 1.226969660 4.326049626 0.072
2013/6/17 13:14 13:14 8.4140 2.328 1.693090909 1.301188268 4.587729596 0.076
2013/6/17 13:15 13:15 7.2873 2.065 1.501818182 1.225486916 4.320821769 0.072
2013/6/17 13:16 13:16 7.2669 2.159 1.570181818 1.253068960 4.418070539 0.074

Pilot Area Name: Namo-ruka

: Flow Rate (m3/hrs)
: Water Pressure (kg/cm2)
: Leakage Rate (m3/hrs)

Wa
ter 

Pre
ssu

re
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 & 
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kag

e R
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Time
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