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Development of replacement priority by analysis
of effect of water meter replacement
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Abstract : This study describes a reasonable planning method for water meter replacement which can minimize the meter-
ing under-registration for an increasement of revenue water. The increment analysis of real water usage was used to establish a
replacement plan, The meter replacement database collected from K City was used as the basis of this analysis, The database
included 964 connections of domestic and non-domestic consumers that had their meter replaced by aging at 2011,

The result showed that the corelation between unregistered water volume and water meter age was lower than commonly
expected where the current criteria of replacement is only water meter age(8 years) excluding the meters older than 13 years,
And in the analysis result of water usage for 8 years, the total amount and increment of water usage had a significant effect on
unregistered water volume, However the relation was different tendency as a total volume and slope of increment. In case of total
water volume was larger than 10,000 , larger than 7,000 and increment of 0.0 ~ -0.3, larger than 6,000 and increment more than
-0.3 were analysed to need a replacement because of metering under-registration,
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Table 1, Current state of water meter in study area

Water meter size(mm)
Item Total
15 20 25 32 40 50 75 100
Number 9,719 8,822 424 271 3 68 76 49 6
ratio 100.% 90.8% 4.4% 2.8% 0.0% 0.7% 0.8% 0.5% 0.1%

Table 2. Current state of water replacement in study area

Ttem Total 15 mm 20 mm 25 mm 32 mm 40 mm 50 mm 75 mm 100 mm
Total 4,236 3,814 206 114 2 31 28 37 4
Sub total 372 323 25 15 2 3 3 - 1
Timeworn 351 311 22 11 2 2 3 = =
2010yr
Failure 16 6 3 4 - 1 - - 1
Freeze and burst 6 6 - - - - - - -
Sub total 2,414 2,161 142 61 - 16 15 18 1
Timeworn 1,940 1,738 121 48 - 12 12 9 -
2011yr
Failure 87 64 2 6 - 2 3 9 1
Freeze and burst 387 359 19 7 - 2 - - -
Sub total 1,450 1,330 39 38 - 12 10 19 2
Timeworn 1,349 1,249 34 34 - 10 8 12 2
2012yr
Failure 51 34 3 3 - 2 2 7 -
Freeze and burst 50 47 2 1 - - - - -

Table 3, Current state of excluded water meter by excessive water usage change

Item Total Indoor leakage Change of resident Excessive fluctuation Failure Duplication

Number of water meter 625 235 69 310 11 95

o] 2010¢ 9¥HH FEUHE AEHHoR
AlskaL ek, A HdS =3 (HE R
i), 2FEAET, B3, AT It F),
u} =eu]Efof "416]1 AR it b

= /\}&‘j*(201251)é H]JLOM
’ ]-‘Q.Eli tﬂﬂﬁ 03(713_ B9 AAEYTE x| E o] ARg-EF W3l
7)) S3te i”rﬁlli ’5‘}04 ”1‘3 Lxﬂ oJare 1] 7 % g Qole Hﬂ;q]*}ﬂ ol5to] =

TLuE Oﬂ Eﬂﬁ}oﬁ EP%T} E% 7|0 upet £

moe wAS 3 %44 oo 1 Al Mo A st
%A}fﬁiwﬂ?ﬂ i }—E—é@l@ Ao o) 7o Agg o] AdE 9 A
Table 37} 7 olF TEHE ALt A4= = ~
= MY A4 29l SR EHE TS
% 530408 & 9644 = 5507 BALS WE oIS 27 Hohe el '

i, HoWA A sragpe]rHs B
ol SHefsA) Washe 202 BAHT, S0l ZA|7t o) Aot WA S A

511



Journal of Korean Society of Water and Wastewater Vol. 28, No. 5, pp. 509-516, October, 2014

Table 4, Trend of water usage

Item '03 "04 05 106 '07 08 "09 '10 11 12
Water usage 119.1 1204 119.1 117.6 117.9 114.6 114.9 1115 115.0 118.0
(103 m?/yr)

Table 5, Water usage changing by water meter replacement

Water usage(m?®/yr)

2010(A) 2012(B)

Change ratio

Change volume(m?/yr)(C=B-A) (C/A X 100%)

111,526 118,003

6,477 +5.8%

Table 6, Effect of water meter replacement

Number of water meter

Change volume(m?®/yr)

Change volume per water tap(m?/yr/tap)

Total Increasing | Decreasing Total Increasing | Decreasing Total Increasing | Decreasing
434 239 195 6,477 18,423 11,946 15 77 61
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Table 7. Number of water meter, Change of water usage, and water usage per tap by water usage trend slope

Items Total -0.6~-0.7 | -05~-0.6 | -04~-0.5 | -03~-0.4 | -0.2~-0.3 | -0.1~-0.2
Total 434 2 2 2 8 19 58
Number of Water Increasing 239 N 2 N s 1 34
meter
Decresing 195 - - - - 8 24
Total 6,477 111 314 495 1,422 946 954
Cha“i:;tewater Increasing | 18423 111 314 495 1,422 1,514 2,447
Decresing -11,946 - - - - -308 -1,493
Total 682 56 157 248 178 73 10
Change of water [ 0 sing | 1,389 56 157 248 178 119 72
usage per tap
Decresing -706 - - - - -46 -62
Items 0.0~-0.1 0.0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 0.4~0.5
Total 158 103 47 23 7 5
Number of Water |7y ding 90 59 17 11 2 1
meter
Decresing 68 44 30 12 5 4
Total 3,323 1,390 1,713 258 293 730
Changues;;fewmcr Increasing | 5,893 3,683 803 1,648 117 176
Decresing | -2,570 2,293 2,516 1,390 410 906
Total 28 10 -37 34 -24 -51
Change of water Increasing 65 62 47 150 59 176
usage per tap
Decresing -38 -52 -84 -116 -82 -227
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