%37 % %134 o 2 K HE K Vol. 37 No. 13
2021 47 A CHINA WATER & WASTEWATER Jul. 2021

DOI:10.19853/]. zgjsps. 1000-4602.2021.13.007

% .
1 RS VY
LoBmARESE Y
% %
e o)

2 NB - 1oT ) DMA 5AMESE8Y ) DORIEHIINT

Zgug'?, = M, Fme
(1. 7MW R RA RS, 482 @M 350001; 2. 430 T B RAKARNE, 48
@M 350001; 3.78M K L ARIAFR, 82 480 350108)

W OE: RN T BRI BAEARTE B HIF (NB - 10T) fo fk 5.3+ & X (DMA)
FORANE 460 1 & A4 K, NB — 10T 47 i f kR RS HEH W45 32 B R ART & LR35
25 WO BEHE A L) S B PR | B ) BT AT 60 R AR R OR AR L5 90  AT 3 2 AT AR
Fa I H I S B AL, KILE RIRE T B NG - R R G ZHIINE, R 2R
NB P k., %X EME 15 AR TRKE, KELRERARDAERELE2S 0 /hAT, T4
U 12 AR 0 R HEAY, A AR RAEHIKRT 5% , B R ¥ B RKEAE R H RIS
ERKREZNZNREFNEEX R, HF NB - 1oT A= DMA B ARARL 47T Peik B #4312 5] I 5
SIFHATIS I, AR T ERRIRE, FAKFREL 28 x10" m’, 4645 A D REEKE M 225
Pz w AR

XEEF: »RIF; ERMHEA; RMEE; BRER; RHRE

RESHES: TU91  XEERIRAD: A XEHS: 1000 -4602(2021)13 —0040 - 07

Analysis of Leakage Management in Community Based on Combination
of NB-IoT and DMA Technology
GONG Long-cong'?, ZHUO Xiong', XU Jun-ge’

(1. Fuzhou City Construction Design & Research Institute Co. Lid., Fuzhou 350001, China; 2. Fuzhou
Water Supply Co. Lid., Fuzhou 350001, China; 3. College of Civil Engineering, Fuzhou University ,
Fuzhou 350108, China)

Abstract; Quantitative leakage management of water supply and distribution network of Century
Blue King City Community in Fuzhou was analyzed based on combination of NB-IoT and DMA. Real-time
data were collected and transmitted to the leakage platform by NB-IoT intelligent remote water meters.
The minimum night flow was determined according to continuous monitoring data, and the new water
leakage points were discovered in time. The common pattern and distribution of leakage could be
identified by summarizing and analyzing the leakage maintenance records. It was found that the leakage
frequently occurred in the service pipe of each building. It was thus decided to replace the service pipes
and install NB intelligent remote water meter after evaluation. The project was completed after 15 months

of transformation, and the minimum night flow was always less than 2. 5 m’/h. The real-time data
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continuously monitored by the platform for 12 months indicated that the averaged monthly leakage ratio

was all lower than 5% , and there was a significant linear relationship between the average daily and night

legal resident water consumptions. Through the combination of NB-IoT and DMA technology, the leakage

points could be quickly and accurately identified and repaired, and the leakage of the pipeline network

could be effectively controlled, which saved about 28 x 10" m® water resources. The practice can provide

reference for quantitative leakage control of residential water supply network.
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Schematics diagram of community water supply
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Fig.2  Community water supply mode
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Fig.3  Daily water supply of the community before
governance
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Fig.4  Monthly water consumption of registered users in

the community before governance
T AT R X RE S 150, T 208 SN X R 7
B2 ME™H S, AR IR B 60% LA L, n] LI 1K
INKAFAE TR K SCE AR K. 19 H—25 Hi%EZE7 d

<42 .



www. cnww1985. com

RHIE,F LT NB - 10T 4= DMA 3 RARZ 440/ KR R4 4 047

#3T A %134

(YR B/ N2 28 m*/h, AL 5 FITR , /NIX
H P K ETE 40 m’/h 224y, B IR) d5e /N I ik
i HI R 50% e A W7 322/ XA A ™ B
(6 o s A DL DR DAy A1) e /DNt e {EL ARG T H 4%
T 20% , BRI /Nt oK T (8] Fe i fie /it
R LA AR S /N S A ] R K
Wl , w12 Al LAR R 12/ DX 8 8] /N T B
03:00—05:00, At A: oAy JiEr B 8] 3325 FH K H 20
AR B B

PR 20% ARG 250 n] DU 2 1) fe /N i
3.5 m’/h, A% DMA (R BR (B, 45 & 710 e
/NFREERY S AL FT DMA A I BRAE, ) LA K IS 4] 1 X
O BAF ARG T 40 o A0 SR A R] e /)N O e
DMA #6: FR, 4525 — B it 18] BEA7 101 21 1E K-,
5 M [T s 36 DX PN AL B0 R 8 P P, BRI i)
DX A 8 S A T 4 T A A /K BR G, 7 B i 2 HEAH
RN AR HER
F1 201847 F1° 5° 20" 24° HFKIER

70t =7 19H -«7H20H «7H21H Tab.1 1%, 5%, 20" and 24" direct water supply situation
. 60 7H2H -7H23H «=7H24H in July 2018
£ 50t = N
E | %5 | #RbkE/m | PR (P K E/m
= 30| 1R B it 922 9 112
20| SEREE It 3 457 12 133
IOé S s = 8 s s s = 20" R AL 3105 99
NI - A gt 379 E
8] =30}
=
B5 SAENE B RBTLME =
Fig.5 Curve of total water supply in residential areas ﬂ% 1 U ) \
2 15) 1 52 R
before governance UI_E 10t
2 IR AR = 5|
A RN RN BN
5 Y N NITI N [y [e.e] — (9] — o [sa) [sa) <
IAAS AR L P B R B4 T B 3 I 7713393 3 3
FEOT,17.57.20" 24" B ELAI ORIk 5 RIS AT & 8 8§ 8§ 5§ 8 8 B B
H 4

TERK (WL 1) o 1S B AL S0 R4 K E AN
PR, G K R 9" ~ 12 M R
PR, BELR G K . IR S5 2L
S 2/ N DX ) e /N i, A HI SRR a2 o]
/KBl /N AR 2R, e 6 Pk Al Al
WA/ FEAE 3.5 m™/h ENIREh AT HF

6 EEIERERNTEEZHHE
Fig.6 Curve of minimum night flow before and after repair
AHEAAEE B I K, AR W B R 64 7
FENIIHER 26 AL TR0 S B oA B IR B O a0
2 PR,

x2 RRAMESHREBEER
Tab.2 Leakage point location distribution and its governance

HEAE [ RSN A B4/ mm B YR H/m IR
2018 4E 7 2LiEa DN40 ik <0.5 5 Qb IR
2018 4E 8 H Mtk DN40/DN32/DN65 ek <0.5 2 GbJEs 1 AbdE Ol
2018 4E9 A |JEH ] H/ k5 DN40/DN32/DN32/DN50 S 0.5<H<1.0 4 fhiE0IR
2018 4F 10 JT| Ms#hz K% AMIl | DN65/DN50/DN50/DN65/DN32/DN40 | #4542k 0.2<H<0.6 |2 4407 ,4 ALK
2018 4E 11 A Mekpoe DN32/DN40/DN32/DN50 R 0.3<H<0.6 |3 AbJEgih, 1 442070
2018 4F 12 H PERR I DN50 ek 2.0 JE
2019 41 H B DN32 ek 1.0 JE ik
2019 43 H MRS RIAUE ] 0 DN40/DN65 Lrfes 0.5<H<1.0 | 1 ZbJsih,1 &b O

2018 4£7 H 19 Hit 7w S 246,62 T
BT 5" 1AL 20" 1 BB (L 247 BE 1 ~2 HBfi 2
6] B 3 A IS A, B IR /N B i 283 m/h [

23 m*/h(WLE 6) ;7 A 29 HIEE T4 F 17853 #55
T 247 B 1 BB 510 2 A1 W I A0, 1 TR e /DN O ik e 22
15.9 m*/h, 8 B8 5 W Ak U 50 O et — b 4

<43 .



%371 h %134

T OE % K H K

www. cnww1985. com

W,/ N EFEZE 9.2 m*/h, 9 A43F1 10 A 453
MBS 4 A 6 Ab e s, T TE) de /N Fe R SR
F4.5m’/h, 11 ARIEE 4 KRG 5, B B
AT 3.5 m’/h AR E . {HAE 2018 4F 12
A 30 HEAS — IR, /NX R ) e/ N i - 22
10.2 m*/h, G DMA 7 18] f5z /N B pRAG B , ) e
Z/INX N AT REAEAE BT R T 4 i, A OGN R T T A
DHEAS ,2019 4E 1 7 2 H X 23" 8% 3 6 1Y 5 U 5 10k
FHEE KA/ N R % 3.3 m*/h, 2019 43 A
3 H KA RO R A MR THE 6.7 m'/h,
AT DMA 7 8] 35 /)N 3t 5 A0 Az 00 PR, 3840 W 322 /N DX TN
ATRE BB AT A, X 15" R85 i A 1174 3 Bh
A s T R G R A/ N B 3 m/h,
2.2 FEHEMuE
2.2.1 Hipgk

X3 DX PN S DO i %) DL 285 B o A1 1 it
FTVAGR ST, 22 BRAE I T 10 30 4o T R Bk A
W, JGHA e TR A i A BB L BRI B I A,
L DR A AR M T VT 5 A W T 5 R
UK o 255 O TPEA e s A T P Bl e 4 I
G FR G A IR AR sk NB R BRI
H/IN X A5 $ A R 4552019 4F 10 A IRk %
$eoge, 11 H Ay SEEl NB P 5000 e 28 S & i
2019 4£ 12 JJ—2020 4 11 H 9 W 2o W4 3 .

£3 EEL 124 AW AKERFR

Tab.3  Water supply/consumption and leakage for 12

consecutive months

% H 1?@7J<3%/ FH7J<3%/ ﬁ?@ﬁsﬁi B

m m H/m R %

2019 412 H 9 994,805 9 636.760 358.045| 3.582
2020 4 1 H 9192.601] 8 861.059 331.542 3.607
2020 4E 2 H 7 565.822) 7 385.822 180.000 2.379
2020 43 H 9 424,500 9 058.595 365.905| 3. 882
2020 4E 4 H 9 760.200 9 324.080, 436.120 4.468
2020 4FE 5 H | 10 446.500 9 977.326| 469.174 4.491
2020 46 J] | 10 571.200] 10 181.448 389.752( 3.687
2020 4E7 A | 11 390.199 10 926.401| 463.798 4.072
2020 4£ 8 H | 11290.301] 10 922.820| 367.481| 3.255
2020 429 F | 10 402.500] 10 159.373| 243.127| 2.337
2020 4 10 H| 10 405.098 10 113.441| 291.657 2.803
2020 4E 11 H 9933.801] 9 707.614| 226.187| 2.277

J=87n 120 377.527/ 116 254.739 4 122.788

NB J* R I [R)— IS A1, %3 23 B 5 min £& 5
1R, A B SR (142 0 P i) FH K s , ol it 58

B SR UK AR B S i O 3. 425% , [l
- H AN G AT AR NB P 3% 52 % [l 1) B34 1 )
JERCIAER”, EAE P e S R AT K, R &
A Tw K LA Re % K i P, $2 T H K4S B 1 R
5 i,
2.2.2  {HOKHE SR
NG BRI W AR T e B a2 it
KU, B REREIR I o I /N X SR S B, 45
B8 W F AN i 1) R ke a3 B R KR, AT K
IRV 838 T, F853 3248 B A R A T i fe Ak
VBT, DI 3 380 ek 20 {3k K U 52 015 29 BB VR 1 B 1
i PR 30 4538 e 5 K 1) 56 AR A
A,
q =aol’ (1)
g Ao —Uw S I K 5 o BIR B R
B H ONETEE T B M s 5 (BUETE Y 0.5 ~
2.5),
T 20 ST KR KOk A3TTK T, T koK
FE I35 B AR IR o /N X el T RS T LA S5 K
RS A WK, T B R K B3 R T
0.25 MPa, /NXJE R0 10 12, S Bk i
ARF e 18" 1 10 J2 A /K45 Fie s R Al . 187
BEFAESIL 978 22 J5 /1 9 0. 54 MPa, 00 :00—05 : 00
Ji BRI, e AN R K S T A TR e k. #%
BACSKIVR G K& IR S5 R M3 % 0. 45 MPa;
[l K HALAHEE 6 RSB ERAE S 0. 36
MPa #4522 0. 30 MPa, & J7i % B[], 526 ¢ /)N
DX [ e/ N 78 Ak R P 7K RS A5 B, ARIE /N X
WK TR . AT A T A K &5 H,
M qo , VL G B S RN K 24 B Hy R g6
(D) fR(2) .
90 H,
o =)
TR S B B 1M MR (2) W] A5 %% U
BUKE ¢, IR FTTRHUK = g0 FFEIRZ9 16.7%
I, FIZKARIE I B A5 LR A T 0 R38R 2352 1)
Ji B IEH FK T 5L AT A S0 it
2.3 REFHEHR
20 B8 S/ X 20 P ek e A I B )
B g4k NB P ] DASE % 3 P /K 2 50080 o
HEEHAAT 12 A s 07 6 800 (IR 7) =,
NB 7K F 5k i o Bl 44 2R 78 99% LA I, %2 18l e /N

. (2)

.« 44 .



www. cnww1985. com

RHIE,F LT NB - 10T 4= DMA 3 RARZ 440/ KR R4 4 047

#3T A %134

HIARELE 2.0 m*/h oAy, AN EOKEE E B K
JE 0. 864 km , AT THEATEI B 5] HA7 A 1 /NI
REM(EL9 2. 16 m*/ (km - h) o AR R ] (&R
Giit, A AR S IR AR T 5% .

B A KE @ SR

12 000}
10 000
8 0001
6 000
4000}
2000

0

JK i /m?

2019 4F 12 A
2020 4F 1 A
2020 4F 2 /1
2020 4F 4 /1

ZF 20204 S H

2020 4F 3 H
2020 “F 6 H
2020 4F 7 H
2020 “F 8 H
2020 “F 9 A
2020 4F 10 A
2020 4F 11 A

H

E7 #kENEIRRENTL
Fig.7 Change of water supply and real leakage
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Tab.4 Water consumption statistics for 12 consecutive
months
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Linear fitting relationship between average daily

Fig. 8
and night legal resident water consumptions
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