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Real-time Non-revenue Water Rate Estimation Method Based on DMA
Partition Measurement

SHI Kai

(Suzhou Wuzhong Water Supply Co. Ltd., Suzhou 215100, China)
Abstract: At present, non-revenue water ( NRW ) rate and leakage rate of water supply
enterprises are generally calculated by year. However, this estimation method has an obvious lagging
problem, which makes the water supply enterprises unable to grasp the actual situation of NRW rate at
the first time. Therefore, the concept of real-time NRW rate was proposed, and a real-time NRW rate
estimation method based on DMA partition measurement was established. The actual case analysis results
showed that the real-time NRW rate based on DMA partition measurement could directly reflect the
quality of DMA partition management under the background of uncomplicated DMA partition. In addition
it could help water supply enterprises to understand the leakage control performance in this area, improve

the detection speed of leakage points, and save a lot of water resources.
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Fig. 1 First level division of district metering area of a water

supply enterprise
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Tab.1 Water sales proportion of each DMA partition of a water supply enterprise for 12 months in a row %

m H Al | A2 | A3 A4 AS A6 A7 A8 A9 | AL0 | EEfIE 1 | BR{L2 | FE{E 3 | BRIt 4 | B[]
2019 4212 H|8.36|15.30( 5.23 |11.58]0.78 | 9.23 | 15.20 | 7.16 [16.74|5.03 | 3.85 | 0.00 | 0.22 | 1.04 |0.27
2020 41 H |8.25(15.16( 5.27 |11.59|0.81 | 9.22 | 15.19 | 7.22 |16.74| 5.07 | 3.92 | 0.00 | 0.22 | 1.04 |0.30
2020 4£2 H |8.29(15.06| 5.23 [11.60| 0.81 | 9.10 | 15.34 | 7.22 |16.83|5.05 | 3.82 | 0.08 | 0.22 | 1.05 | 0.30
2020 453 H |8.37(15.06( 5.38 |11.71|0.83 | 9.10 | 15.29 | 7.28 |16.98|5.09 | 3.86 | 0.08 | 0.23 | 0.45 |0.29
2020 474 H |8.37(14.98|5.44 |11.77|0.90 | 8.99 | 15.30 | 7.25 |17.14|5.09 | 3.87 | 0.08 | 0.23 | 0.30 |0.29
2020 45 J] |8.45(14.94|5.53 [11.85/0.90 | 8.91 | 15.35 | 7.32 |16.95|5.06 | 3.87 | 0.08 | 0.23 | 0.30 |0.25
2020 46 H |8.42114.88|5.60 |11.91|0.91 | 8.81 | 15.30 | 7.35 |17.07|5.07 | 3.96 | 0.09 | 0.23 | 0.30 |0.12
2020 4£7 H |8.43|14.84|5.71 [12.00| 0.90 | 8.63 | 15.26 | 7.43 |17.02|5.04 | 3.98 | 0.08 | 0.23 | 0.30 |0.14
2020 48 J] |8.46|14.77|5.79 [12.08 | 0.90 | 8.55 | 15.29 | 7.45 |17.14|5.05 | 4.00 | 0.09 | 0.23 | 0.01 |0.20
2020 429 H |8.46|14.68|5.84 [12.13|0.93 | 8.42 | 15.21 | 7.52 |17.20|5.04 | 4.03 | 0.08 | 0.23 | 0.01 |0.19
2020 4510 H |8.46|14.60( 5.91 [12.19]0.92 | 8.31 | 15.24 | 7.54 [17.23|5.02 | 4.06 | 0.08 | 0.23 | 0.01 |0.18
2020 4 11 H(8.47|14.55|5.98 [12.21|0.93 | 8.18 | 15.17 | 7.60 |17.23|5.02 | 4.14 | 0.08 | 0.23 | 0.01 |0.18
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Tab.2  Estimation results of real-time NRW rate of A7 partition

i H s/(m’ +h™") s/(m’ -h™") b/ (m® - h™") b/(m’ -h") n/%
11 A3 89w 2707 2 124.5 2537.1 1915.8 9.82
11 /3 H 108 2 670 2123.4 2 413.3 1914.3 9.85
11 A3 0116 2729 2123.9 2302.2 1913.9 9.89
11 A6H 128 2 492 2 124.9 2302.2 1910.2 10. 10
1176 H 131 2378 2123.8 2 020. 1 1 909.7 10.08
11 A6 H 14w 2337 2123.6 1 969. 1 1 909.5 10.08
1156 H 151 2 325 2123.4 1932.8 1 909. 1 10.09
11 /16 H 16 I 2276 2122.9 1961.7 1.909. 1 10.07
1176 H 171 2 325 2122.9 2 030. 1 1 908.8 10.08
1156 H 181 2 402 2122.7 2 155. 1 1 908.6 10.09
11 A6 H 19# 2634 2 125.1 2071.4 1908.3 10.20
11 716 H 20 i} 2 386 2125.6 2 132.8 1 908.2 10.23
11 /6 H 21 2 468 2 126.1 2376.7 1908.3 10.25
11 A6 H 221 2 564 2127.5 2 436.4 1 908. 6 10.29
11 A6 H 23 2 268 2129.9 2092.2 1 909.6 10.35
11 A7 HO0m 1756 2 130.8 1 549.6 1 909. 4 10.39
11 A7H 1 1 485 2 131.1 1303.5 1 909.6 10.39
11 A7 02 1 354 2131.8 1052.0 1909.4 10.43
11 A7H3m 1268 2 132.0 1014.8 1909.3 10.45
11 A 10 A 6 i} 1521 2167.8 1 288.6 1917.0 11.57
1110 {71 2512 2 168.4 2 255.0 1917.2 11.59
11 710 H 8 i 2 926 2 169.2 2 659.4 1917.1 11.62
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Fig.2 Change of real-time NRW rate of A7 partition during
seven consecutive days
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Fig.3 Change of real-time NRW rate for 21 consecutive days
during leak detection period
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