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Tém tit: Cong tac chong that thoat nude tai Cong ty cd phan cap nude Tan Hoa hién nay
van con mang tinh bi dong, chua van dung tot cong nghé cling nhu quy trinh chéng that
thoat nudc, chua phat huy hét kha nang giam that thoat nude ctia don vi. Vi vay, nghién ciru
nay thuc hién nham mang lai hi¢u qua kinh té, wéc tinh mirc nude that thoat kinh té (ELL)
dé o thé giam that thoat nuéc dén mirc ma chi phi giam that thoat nudc bang voi gia tri ciia
luong nude tiét kiém duoc gop phan bao v€ ngudn nude va moi trudng. Nghién ciru da img
dung thanh c6ng m6 hinh Epanet dé mo phong va phan tich thuy lwc mang luoi cap nudc.
Két qua ctia md hinh 13 co s¢ dé phan tich, danh gia cac yéu t6 Ve luu luong, ap luc, cling
nhu phan tich higu qué trong hoat dong kiém soat ro ri mang ludi cap nuéc chi dong, khoanh
vung 1o i cho khu vuc thi diém va dua ra cac bai toan dé phan tich danh gia khi ap dung
vao thuce té nhanh chong phat hién kiém soat thuy Iyc lién tuc cac nguy co 10 ri trén mang
luoi cap nudc 24/7. Két qua nghién ctru nay dugc tmg dung rong réi s€ giup cho cac don vi
cap nudc giam that thoat nudc bén vimg mot cach hidu qua.

Tir khéa: Giam that thoat nudc; Nudc that thoat kinh té (ELL); Cong ty cap nudc Tan Hoa.

1. Mé dau

Hién nay, ty 1¢ that thoat nuéc (TTN) tai Cong ty cd phan cip nudc (CPCN) Tan Hoa
khoang 19,5% (nam 2019), twong Gmg luong nudce that thoat khoang 33.000 ms/ngay, tuong
duong 306 triéu dong/ngay. Néu giam ty 1¢ TTN hang thang xudng 12% thi moi ngay don vi
s& tiét kiém duoc 117 triéu ddng. Vi vay, viéc thuc hién nghién ctru nay la rat can thlet _mang
lai hiu qua kinh té nham giam TTN trong h¢ thong phan phdi nuéc. TTN 1a mot van dé dang
rat duoc quan tam d6i v6i cac cong ty cap nude, nd anh hudng dén hé thong MLCN, gay thit
thoat lugng nudc sach sau xur Iy va anh huong t6i chat luong ciing nhur  s6 lugng nude sach
t61 nguoi dan. Nghién ctiru vé 10 ri trén MLCN ¢ Viét Nam trong nhitng nam gan day di duoc
thyc hién. Nghién ctru [1] dd dua ra cac giai phap khac nhau dé giam TTN trén dia ban Thao
Pién, Quan 2 (TP.HCM), dong thoi tién hanh danh gia giai phap thich hop nhat déi v6i khu
vue nghién ctru. Nghién ctru [2] da du bao kha nang r6 ri trén MLCN bang mot s6 k¥ thuat
hoc méy cho hé théng cap nuéc Trung An (TP.HCM), két qua cho thdy mé hinh CatBoost
cho hiéu qua du doan s6 luong diém o ri trén mang ludi 14 tot nhat. Ngoai ra, con c6 mot sd
nghién ctru str dung céac coéng cu dé quan Iy MLCN [3-5].

Trén thé gioi, nhiéu nhém tac gia di két hop nhiéu phuong phap dé danh gia hiu qua
cac bién phap nham phat hién diém ro ri, nghién ctru [ ] da nghién ctru mdi quan hé gilia
hinh dang diém ro ri véi luu lugng va ap luc, tic gia tién hanh thi nghiém dé xac dinh mbi

Tap chi Khi twong Thiiy van 2025, 773, 50-64; doi:10.36335/VNIJHM.2025(773).50-64  http://tapchikttv.vn/



Tap chi Khi twong Thiiy van 2025, 773, 50-64; doi:10.36335/VNIJHM.2025(773).50-64 51

quan hé gifta ap luc va luu luong 10 ri. Dua trén mo phong theo thoi gian cia phan mém
Epanet, nghién ctru [7] d& xuat mot cach thirc xdy dung mé hinh ro ri, tac gia tim mdi lién hé
giita cac yéu to: nhu céu dung nudce, lugng nudce ro ri va hiéu qua cua cong tac quan ly ap
lwc. Nghién ctru [8] tién hanh dénh gi4 lwong nuge that thoat trén DMA bang phuong phap
bottom-up dua vao viéc phan tich Iuu luong t6i thiéu ban dém, dong thoi két hop véi mod
phong thily luc xac dinh luong nude that thoat [8]. Ngoai ra, con ¢6 cac nghién ciru khac [9—
16]

Viéc kiém soat dugc 1o i TTN thudng phai 6 chi phi du tu rat 16n nén cac cong ty cip
nuée thudng phai can dbi giira chi phi dau tu va loi ich kinh té mang lai tir viéc giam ty 16
TTN. Do do, viéc xac dinh lugng nude thit thoat kinh t& (ELL) 1a rét can thiét. Viéc tinh toan
chi sb ELL da duoc nhiéu nghién ctru thyc hién voi cac phuong phap khac nhau phu thude
chu yéu vao ty 1¢ sin c6 va chi tiét ciia dit liéu kiém toan nudc tai cac cong ty cap nudc.
Nghién ctru tinh todn xéc dinh ELL bit dau duoc thuc hién tir thap nién 1990s. Nam 2005,
Lambert va Fantozzi d4 phat trién cong thirc cho tin suét can thiép kinh té dya trén khai niém
ty 1€ tu nhién cua sy gia tang ro ri khong duoc bao cao [17]. Trong nhitng nim gan day, da
c6 mot s6 nghién ctru tinh toan ELL dya vao phuong phép chi phi cén bién [18-22]. Tuy
nhién, c6 mot so nghlen ctru xac dinh gia tri kinh té nhat cho tong ton that (ton that thyc va
bicu k1en) dugc goi 14 ty 18 ton that nudc kinh t& (ELWL), sir dung phuong phap tinh hiéu
qua vé chi phi [23, 24]. Mot vai nghlen ctru khac da tinh toan ty 18 thiét hai kinh té o rang
(ELAL), nhung chi giéi han trong viéc tinh todn tin suat thay thé toi wu ctia dong ho nudc
[25].

Hién nay, hau hét cac cong ty dang gép kho khan trong viéc xac dinh ELL. Mot sO cong
ty da bét dau tinh toan so bo chi s6 ELL dya trén sb licu kiém toan nudc rat han ché. Do vay,
két qua tinh toan chua thuc sy sat véi gia tri thuc té cua cac cong ty. Qua tong quan cac
nghién ciru cho thy viéc ting cuong dau tur cai tao nang cap hé théng cing vai cac giai phap
quan ly ro ri TTN tai cac cong ty cap nudc hién nay dé c6 thé _giam ty 1¢ TTN xudng thap
hon 12-18%. Tuy nhién, mot diéu dé nhan thiy d6 1a chi phi dau tu cang 16n thi lugng tién
thu dugce tir viée giam ty 16 TTN lai giam. Do vay, cau hoi dat ra la cac cong ty cap nudc s&
chip nhan & ty 1& hay mirc TTN nao ma ¢ d6 chi phi dau tu giam TTN dung bang gia tri ma
luong nude giam that thu dem lai. Viéc xac dinh dugc ELL ¢ y nghia rat quan trong d6i voi
cong tac quan ly van hanh hi¢u qua MLCN, ddc biét 1a tranh dugc nhiing dau tu khong can
thiét cho cong tac giam nuéc khong doanh thu.

2. Dir liéu va phuwong phap nghién ciru

2.1. Gioi thiéu khu viec nghién cuu

bia ban Cong ty CPCN Tan Hoa quén 1y bao
gdém: quan Tan Binh (15 phudng), quan Tan Phu
(10 phuong) cé tong dién tich 1a 38,38 km? (Hinh |
1). Cong ty CPCN Tan Hoa dang quan Iy va phan
phdi nudc sach tir ngudn cung cap tir 04 nha may
nuéc (NMN) gdm 03 NMN khai thac ngudn
nudc mat (NMN Téan Hi¢p, NMN Kénh Dong va
NMN BOO Thi Pirc) va NMN ngam Téan Phu. o
Tinh hinh cip nudc tai dia ban dugc thé hién qua  Hinh 1. Ban do tong the khu vuc nghién ciu.
céc chi so:

Téng chiéu dai mang lu6i duong 6 ong cap 3:840.421 km; S6 lwong dau ndi dich vu trong
vung: 147.784 d4u ndi; Thoi gian cung cip dich vu cip nude: 24/24 gio; Luong nude cung
cap binh quan: 171.066 m3/ngay; Luong nudce tidu thu binh quan: 131.756 m3/ngay; Luong
nude that thoat binh quan: 39.309 m®/ngay; Ty 1€ that thoat nudc trung binh (NRW): 22,98%.
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Hién nay, cong tac quan ly MLCN trén cac phan mém Autocad, GIS, Billing,.. nham
theo ddi dong hd khach hang, tuy nhién, nhin chung céng cu quan ly MLCN con nhiéu bat
cap, dir liéu con thiéu. Dé cong tic quan Iy mang lu6i duge t6t can phai xay dung hé thong
quan 1y thong nhat chinh x4c dap ung duogc yéu cau sir dung hién nay. Cong tac van hanh
mang luéi duong 6ng va cac cong trinh thiét bi trén d6 dugc thyc hién bang cach thuong
xuyén kiém tra va stra chira theo ké hoach da vach sén dé phat hién kip thoi cac thiét bi khong
dap tng duoc diéu kién khai thac binh thudng va c6 bién phap stra chita. Tuy nhién, cong tac
van hanh stra chtra hé théng MLCN con nhiéu bat cap va han ché anh huong toi chét luong
dich vu cip nuéc. Thoi gian sira chita con cham gay ra TTN. Nhiéu thiét bi c6 trén mang ludi
it dwoc van hanh tir d6 dan dén thoi gian st dung ngdn va gay hu hong trén MLCN.

2.2. Co so dir lieu khu viec nghién curu
2.2.1. Thong tin dit liéu vé mang ludi cap nudc

Cong ty CPCN Tan Hoa hién quan 1y 92 DMA, tong s van hién hitu 13 6.956 van, bao
gom nhiéu loai van véi cac chiic ning va cong dung khac nhau. Cong ty CPCN Tan Hoa
dang quan 1y s6 luong d4u nbi khach hang kha 16n nhung san luong nude tiéu thy lai khong
cao do da s6 khach hang van con sir dung song song 02 nguén nudc (nudc giéng khoan va
nude may). Tong s6 giéng khoan trén dia ban quéan 1y 1a 37.767 cai, chiém 26,12% tong s6
dau ndi khach hang. S6 lugng déu ndi cé lugng nude tiéu thu hang thang tir 0 dén 4 m® 1a
22.922 dau nbi, chiém 18,68% tong sb dau ndi [26].

Bang 1. Co cau khach hang sir dung nudc.

Hanh chinh sw Sén

Noi dung Ponvi  Sinh hoat " £ Dichvu  Tong cong
nghiép xuat
San luong tiéu thy m?  3.355.397 322.558 9.693  78.814 3.766.462
S6 lugng dau ndi Paundi  142.138 1.341 40 840 144.359

Ty trong theo san

. % 89,09 8,56 0,26 2,09 100
lugng tiéu thu

2.2.2. Thong tin dif liéu vé khach hang

Dia ban quan 1y ciia cong ty rong, hién tai dang quan 1y 144.359 ddng ho khach hang
bao gém nhiéu loai dong hd nudc khac nhau, khach hang phan bd chu yéu ¢ khu vie quan
Tan Binh (53,2%) va quan Téan Phu (46,8%). Trong cong tac quan 1y, khach hang dugc chia
thanh cac loai dbi twong str dung nudc khac nhau bao gém: d6i tugng sir dung nuée cho sinh
hoat, san xuét, kinh doanh, hanh chinh sy nghiép. Trong cong tac quan ly dir liéu thong tin
vé khach hang dugc quan Iy theo ting khu vyre, moi khach hang s€ dugc danh s6 danh bo,
v6i s6 danh bo nay viéc quan 1y tot hon.

2.3. Gioi thieu mo hinh thuy lyc Epanet

Hién nay, mot s6 phin mém dung cho tinh toan thuy lyc cho mang luéi cip nuéc dang
duoc str dung nhu: Epanet, WaterCAD, WaterGEMS, H2ZOMAP Water, ...Trong do, phén
mém Epanet 1a mdt trong nhiing phin mém mé phong thiy luc cho MLCN dugc st dung
pho bién. Epanet 1a chuong trinh tinh toan MLCN, dugc phat trién boi US-EPA, ¢6 kha nang
mo phong thuy lyc va chat lugng nudc theo thoi gian. Epanet mé phong mang ludi cap nudc
bao gom cac doan ong, cac nut, cac may bom, cac van, cac bé chtra va dai nude, tinh duge
luu luong trén mdi doan dng, ap suét tai cac nut, chiéu cao nudc ¢ timg bé chira, dai nudc,
nong do cua cac chat trén mang theo thoi gian lam viéc mo phong cua mang ludi. So voi cac
phan mém khac thi kha ning mé phong thiy lyc mot cach chinh xac 1a diéu kién tién quyét
cho sy md phong ro ri, md phong chat lwong nudc. Epanet chira cac cong cu phén tich thuy
lwc r4t manh: C6 thé phan tich dwoc mang ludi cip nudc khong gii han vé quy mo; Tinh
toan ton that ma sat thuy luc. Epanet cho phép tinh téi sy bién di luu lugng, ap luc tai cac
nat dé can chinh mé hinh, phat hién ro ri [27].
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Hinh 2. Giao dién mé hinh Epanet.

Cac budc xay dung mo hinh: X4y dung mé hinh co so (gdm c6: Pudng kinh, chiéu dai,
hé s6 nham ban dau; Gan luu luong déng hd nudce vao luu luong nut); Gia dinh ro ri theo ap
luc gid va mdi nat déu ¢6 1o ri; Hiéu chinh mé hinh (Hiéu chinh hé s6 nham C) va kiém dinh
mo hinh (Kiém dinh mé hinh bang bo thong sb gia tri ciia ngay khéc). Véi cac thong tin s6
lidu lién quan dén mé hinh s& duoc lay tir nguon dit ligu SCADA.

Mang luéi duong 6 ong cap nudc: Bao gdom cac thong tin vé cac loai 6 6ng cap nudc, chiéu
dai, nam lap dat, so do _mang ludi, cao trinh khu vye, thong tin Ve cac loai tai san co trén
mang ludi (van, dong ho tong, dong ho khach hang...). Trong d6, yéu td vé cac vi tri dau ndi
can phai duoc cap nhat chinh xac, dam bao viéc mo6 phong dong chay dung so vai thyc té.

Béng can bang nuéce: Xay dung bang can bang nude dé xac dinh dugc tung thanh phan
nude c6 trong md hinh, phén tich cac thanh phan nhu: lugng nuéc dugc cip vao mang ludi,
luong nudc tiéu thu khach hang, nudc khong doanh thu, lugng nudce di ra khdéi mang ludi
(cung cép cho khu vuc khac).

Bang 2. Bang cin bang nudc theo khu vic.

L ea . A . A A Lwong nuéc Ty 1€ that

T K S e SRS (L
u g g (m3h) (%)
1 th1004 77,83 54,90 22,93 29,46
2 th1005 68,33 61,34 6,99 10,23
3 th1006 71,85 70,58 1,27 1,76
4 th1008 370,65 230,53 140,12 37,80
5 th1010 183,05 177,20 5,85 3,19
6 th1011 62,21 57,47 4,74 7,62
7 th1013 186,87 148,61 38,26 20,47
8 th1014 1.331,42 1141,81 189,60 14,24
9 th1015 41,87 30,83 11,04 26,37
10 th1018 589,43 453,26 136,18 23,10
11 th1019 409,10 366,84 42,26 10,33
12 th1021 386,46 284,83 101,63 26,30
13 th1024 94,74 79,74 15,00 15,83
14 th1025 106,79 100,02 6,76 6,33
15 th1026 57,57 55,61 1,96 3,40
16 th1027 566,22 412,18 154,03 27,20

17 th1028 755,97 608,92 147,06 19,45
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- X P X P ; Lwong nuéc Ty 1€ that

STT 11(([37 hi¢u Sl?;n tlxll;l (Yn(gng(/);l)g Skzgé;:(::;gn d?lr;% /l:)) thit thoat thoat nuée
u vye 0 tong g (m?¥h) (%)
18 th1029 54,17 21,59 32,58 60,15
19 th1030_0901 168,88 146,09 22,78 13,49
20 th1031 278,29 159,94 118,34 42,53
21 th1032 46,71 40,23 6,47 13,86
22 th1033_0201 85,25 61,14 24,11 28,28
23 th1034_0906 92,00 88,27 3,73 4,06
24 pt2018 43,16 42,85 0,31 0,71
25 th4002 688,50 515,01 173,49 25,20
26 th4004 311,92 217,63 94,29 30,23
27 th4005 231,17 163,09 68,08 29,45

Xay dung hé s6 st dung nuéc: Dua vao thiét bi ghi nhan dir liéu duoc lap dit cho timg
khu vuc, tir d6 s€ co cac thong tin vé thoi gian, luu lugng, 4p luc nudce. Sau khi c6 cac div
liéu tién hanh xay dyng hé s6 str dung nude cho timg khu vuc khac nhau.

Xay dung hé s6 1o ri: Trén tung khu vuc trong mang ludi cép nude déu co ty 1€ TTN
khac nhau va ap luc nude ciing thay doi theo timg khu vuc. Tir nhitng dit liéu vé luu luong
nudce that thoat va ap luc khu vuce sé xay dung hé s6 10 1i cho tung vung.

Hiéu chinh va kiém dinh mé hinh: Céc thong s6 str dung dé hiéu chinh kiém dinh mé
hinh 13 ap luc va luu luong trén cac tuyén dng truyén din chinh dugc ghi nhan trén hé théng
SCADA clia SAWACO va Cong ty CPCN Tan Hoa. Cu thé, khi luu lugng hay d6 nhdm
trong dudng ong cang 16n, thi ton that 4p luc s& cang cao. Chi sd sir dung danh gia két qua
kiém dinh mé hinh 14 hé s6 tuong quan RZ.

2.4. Xdc dinh heong mede/ ty 16 nwde thdt thoat kinh té (ELL) tai DMA 03-08

Phuong phap tong chi phi dé tinh toan ELL d6i voi cac muc t6n that vat chat khac nhau,
chi phi hang nam vé luong nudc bi mat dugc cong voi tong chi phi kiém soét ro ri chu dong
dé co duge dudng cong tong chi phi. Diém thap nhat trén duong tong chi phi dugc coi la ELL
ngan han. Phuong phap tong chi _phi nay s€ dugc sir dung dé tinh toan ELWL. Chi phi TTN
hang ndm va chi phi hang nam dé giam TTN duoc yéu cau dé tinh tong chi phi. Chi phi nuéc
that thoat hang nam dugc tinh tir lwgng nudc that thoat (khong chi luong nudce that thoat thuc
t&). Trong khi d0, chi phi duoc sir dung hang nam dé giam TTN, cu thé 1a chi phi kiém soat
TTN, bao gom chi phi ddu tu va chi phi van hanh va bao tri hang nim. Ba dudng cong (chi
phi nude bi mat, chi phi kiém soat TTN va tong chi phi) duoc vé trong biéu dd véi chi phi la
truc Y va lugng nudce that thoat 1a truc X. Luong nudce that thoat khi téng chi phi & muc tdi
thiéu dugc xac dinh bang ELL.

Ti 18 TTN kinh té dugc tinh theo phuwong phap ham tng chi phi (C):

C=C1+C; 1)

Trong do C1 1a ham chi phi nuéce
that thoat (ham s6 bac nhat): Pon gia
mua si x Lugng nuéc that thoat theo
thoi gian; C 1a ham chi phi dau tu
giam TTN (ham s6 bac 2): Xay dung
dwa trén phuong phap hoi quy tuyen
tinh qua mdi quan hé gitra chi phi dau
tur va lugng nudc that thoat [7]. Largmg muse thit thodt (m)

Do thi cac ham chi phi giam  Hinh 3. So db xdc dinh mirc nuée thit thodt kinh té [22]
TTN: Cr:y=aix+ b

Trong d6 a; 1a gia mua bén si nude sach (d/m®); b1 1a lwong nude that thoat vo hinh +
UBL, véi: UBL = [(20 x L) + (1.25 x N¢)] x (AZNP/50)° 2

megnuuclhét thodt nén

Mirc chi phi kiém sodt thét thot mwie (trigu VND)

Chi phi giam thilt thoat
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UBL (Unavoidable Background Losses/ Thit thoat nén khong thé tranh khoi), Lm 1a
chiéu dai duong ng (km); N¢ 14 sé dau ndi dng dich vu; AZNP 14 ap lyc trung binh ban dém
cua khu vuc tinh toan (mH20).

Luong nude that thoat vo hinh = lugng nudc that thoat - luong nude thit thoat hitu hinh

Luong nude that thoat hitu hinh:

H, )
Qu =Qu X(H_()] (3)

Trong d6 Qvi la luorng nudc ro ri tai gio 1; Hi la ap luc nudc tai gio i; Ho 12 ap luc nude
trung binh; C2: y = ax? + box + ¢ xdy dung dua trén phuong phap hoi quy tuyen tinh qua mbi
quan hé giita chi phi dau tu va luong nudc that thoat, trong dé, chi phi du tu bao gém: chi
phi do tim, stra chira diém bé va chi phi duy tri kim ham [3].

3. Két qua va thao luin

3.1. Pdnh gid hién trang va nguyén nhdn gdy ra that thodt nwde tai khu viee nghién ciiu

Trong nhitng ndm qua, cong tac giam TTN tai Cong ty CPCN Téan Hoa luén dugc quan
tam va chu trong. Cac gidi phdp gidam TTN da dugc dua ra va ap dung thuc tién, tién hanh
thay thé cai tao nang cap MLCN. Tuy ty 1é TTN c6 giam theo ting nim nhung nhin chung
ty 1& giam cham va dang & mirc cao, doi hoi phai c6 cac giai phap can thiét dé dua ty 18 TTN
xudng thap hon, dam bao yéu cau vé ap lyuc, luu luong, chat luong cip nude téi khach hang.
C6 nhiéu nguyén nhan gay ra TTN hién nay, trong d6 c6 mot s6 nguyén nhan chinh gay ra
TTN nhu: Pic tht hé théng MLCN van con ton tai nhiéu ching loai 6ng va phy ting c6 vét
liéu, tiéu chuan khac nhau. Hé théng cép nudc chua that déng bd, con tinh trang mét can d6i
gilta ngudn va mang ludi tiép nhan. Trong khi do, chat luong thi cong cac cong trinh cap
nude con han ché, khong dam bao 'y€u céu ky thuat. Trinh do tay nghé cong nhan thi cong
con thip, gdy nén tinh trang mot sd tuyén ong sau khi dua vao van hanh st dung da gap su
co thoi gian st dung khong dliing so véi thlet ké. Ngoai ra, viéc thi cong cac cong trinh ha
tang k¥ thuat khac 1am tac dong dén duong 6 dng cap nudc, gy ra su ¢d hu hong, xi bé dng

. gop phan lam ting luwong nuoce that thoat. Tai trong dong do cac phuong tién luu thong
tren duong tac dong 1én duong dng da gop phan gay nén sy cd bé dng lam tang that thoat hiru
hinh; Tinh trang d4u ndi bat hop phap, can thiép vao dong hd nudc va gian 1an trong sir dung
nude clia mot bo phan khach hang dién bién phirc tap va ngay cang tinh vi hon di gop phan
khong nho lam gia tdng lugng nudce thét thoat; Viéc dua cac nha may nudc mdéi vao hoat
dong va bién phap ting ap luc duong dng da cai thién duoc tinh hinh luu luong, gla tang ap
lrc & nhiéu khu vie nhung ciing 1am gia ting luong nudc that thoat do ting xi bé ng.

3.2. Cdc gidi phdp giam thdt thodt nuéc

3.2.1. Thiét 1ap khu vuc cip nudc DMA dé kiém soat lwong nudce

DMA 1a m¢t khu vuc da dugc c6 1ap khoi MLCN téng thé bé‘mg cach dong cac van bién
va thuong chi co6 tir 1-2 nguén vao. DMA dugc thiét lap dé do dém luong nudc vao khu vue,
phﬁn nudc chénh 1¢énh gitta luong nude vao va lugng nudce tidu thu duge xem la luong nude
that thoat. Khu vuec DMA dugc klem soat tir 1 dén 2 dong ho tong, ddng ho tong s& ghi nhan
CaC thong tin vé ngudn nudce cung cép vao DMA. Tuy vao ) timg khu vye dé xac dinh gidi han
s6 dong ho khach hang trong mdi DMA (thuong trong m&i DMA c6 sé dong hd khach hang
tir 1.000 dén 3.000 dong hd).

3.2.2. Cac giai phap phat hi¢n 0 ri

Piém 10 ri trén MLCN duge chia 1am hai loai 12 diém bé ndi va diém bé ngém. Hai
phuong phéap ap dung cho cong tac do tim ro ri 1a thu cong va sir dung cac thi€t bi may moéc
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dé do cac diém bé. Phuong phép thi cong 13 viée cac nhan vién thudng xuyén kiém tra hé
thdng mang ludi bang mit thuong, cc tuyén dng duoc kiém tra luan phién. Trong qué trinh
kiém tra phat hién cac vi tri bat thuong thi tién hanh khic phuc. Ngoai ra, con sir dung cac
thiét bj nghe 4m thanh don gian (thanh nghe co); Phuong phap sir dung may moc la viée sur
dung cac thiét bj dé ghi nhan m thanh diém bé hay ro ri ton tai trén hé théng mang ludi,
nhiéu thiét bi phuc vu cho cong tic do tim ro ri hién nay kha da dang vé& mit chung loai ciing
nhu cach st dung nhung dé phuc vu tét cho cong tac do tim ro ri chu dong trong khu vuc
DMA. Mot s6 thiét bi co ban nhu: Thiét bi khoanh ving diém ro ri, thiét bi tién dinh vi diém
10 ri, thiét bi khuéch dai 4m thanh dé dinh vi chinh x4ac diém ro ri va thanh nghe dién ti.

3.2.3. Cong tac stra chira ro ri

Sau khi c6 két qua tir qué trinh do tim diém bé thi s& chuyén danh sach di xin phép don
vi quan 1y duong bd dé dugc thi cong, d6i voi cac trudng hop bé c6 xi nudce 1én mit duong
thi don vi sira chira s& duoc thuc hién ma khong can phai xin phép. Trong qua trinh thi cong
stra chita ludn c6 bd phan gidm sat hién trudng, bd phan nay chiu trach nhiém vé chét luong
cong trinh sau stra chita, an toan vé sinh méi trudng. Sau khi cong téc stra chira diém bé dugc
hoan thanh thi thong tin vé diém bé s& dugc cip nhat va dugc quan 1y vao trung tam thong
tin ctia mang ludi dé theo ddi.

3.2.4. Phan tich dénh gia cac giai phap giam TTN

Mot trong nhimng yéu t6 anh huéng 16n téi ty 18 TTN chinh 1a viéc 4p dung cac phuong
phap giam TTN, viéc giam sat MLCN, sir dung céc thiét bi may moc, nang cao cong tac quan
ly. Phuong phap phan ving tach mang thiét 1ap cac khu vuc cip nudc DMA, budc dau da
mang lai hi€u qua tich cuc trong cong tac quan Iy mang ludi cling nhu xac dinh dugc nhitng
khu vuc c6 ty 1€ TTN cao. Tur do, viéc gidm TTN s& duogc tap trung vao cac DMA c6 ty 1¢
cao. Phuong phéap phat hién cac diém ro ri bang phuong phap thu cong dugc p dung thuong
xuyén. Day 1a phuong 4n chi yéu dugc 4p dung bang kinh nghiém dé danh gia cac diém ro
ri, do d6 d6 chinh xé4c khi tim kiém cac diém ro ri 1a chwa cao. Do do, giai phap nay chi nén
duogc ap dung khi mang ludi c6 ty 1€ TTN cao. Phuong phép ap dung bang cac thiét bi do bé
chuyén dung da mang lai nhiéu hiéu qua tich cuc, voi vige ap dung cac thiét bi may moc tién
tién thi d6 chinh xéc khi do tim diém bé s& dugc nang cao, dam bao viéc giam TTN sé& hiéu
qua. Dé c6 duoc két qua tot doi hoi phai co doi ngii nhan vién duoc dao tao bai ban, co ky
nang. Tuy nhién, v6i dia ban quan ly rong, MLCN dugc véan hanh lau nam con nhiéu tuyén
6ng cil, d6i ngii nhan vién chuyén moén con han ché, thi viéc ap dung cac phuong phap trén
con nhiéu bat cap. Do d6, can co giai phap tot hon dé mang lai hiéu qua cao trong cong tac

quan 1y van hanh MLCN. o MmOV Huans Vin Thy 'Y 03-01"
/ , , . A , 03-03
3.3. Ap dung cac phwong phap giam that thoat . o
nwoc vao khu vue thi diém LT S A INET N
PHUQWNG 4

3.3.1. Gi6i thiéu khu vuc thi diém DMA 03-08  rryoue 12 PRY 01620

03-08
Khu vuc nghién ctu nim & phuong 4,
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tich hop data logger dé theo ddi luru lwong va ap luc theo gio.

PHUON G11-06 ., 03-09

03-11 03-10



Tap chi Khi twong Thity van 2025, 773, 50-64; doi:10.36335/VNIJHM.2025(773).50-64 57
3.3.2. Ap dung cac phuong phap giam thit thoat nuéc vo hinh

Thét thoat thuong mai bao gom luong nude duoc tiéu thu va sir dung nhung khong duoc
thanh toan dung do hé thdng quan 1y hay do nguoi sir dung. Trong nhiéu truong hop, nudc
chay qua ddng hd nhung chi s6 ghi lai khong dang. Mot loi ich quan trong trong viéc giam
that thoat thwong mai 14 thuc hién mét cach nhanh chéng va hiéu qua véi chi phi trong dbi
thip. C4c giai phap duoc dua ra dé giam that thoat nuée vo hinh:

Xay dung dit liéu co so cho timg DMA: C6 duoc day du dit liéu co s6 cia DMA, ludn
cap nhat va dong nhét 1a diéu rat quan trong trong viéc xac dinh kha ning cua that thoat
thwong mai. Nén tién hanh thudng xuyén cac bude: Dam bao céc hoa d6 duoc cip nhat day
du trén ban vé& va trén GIS dé thé hién tat ca cac dau ndi. Nhiing ban vé nay phai ghi 15 dia
chi va s6 khach hang cua tirng ho va tirng dong hd, ciing nhu vi tri trong tmg; Dam bao thong
tin khach hang trong h¢ thdng hoa don ciia DMA dugc cip nhét day du va toi thiéu phai bao
gom nhitng muc sau: tén, dia chi, s6 doanh b, s6 dong ho, loai khach hang, ¢ ddng ho, Cap
dong ho, ngay gan dong ho va san luong hang thang va mi doc s cua 12 thang trudc; Kiém
tra sy dong nhat gitta ban vé ky thuét va thdng tin khach hang trong hé thdng hod don. Kiém
tra khi ¢ bat ky su khac biét nao giita thong tin vé ki thuat va thuong mai.

Phan tich di liéu hoa don khach hang trong DMA 03-08: V6i dit liéu co s& can thyc hién
nhiéu loai phan tich dé hiéu ré vé DMA va cac khach hang can tap trung nham xac dinh that
thoat thwong mai. Nhiing dit liéu phan tich bao gom: S6 luong va ty Ié timng loai khach hang;
Khéch hang c6 san luong tiéu thy cao, vi mot 16i nho vé sai s6 dong ho cd thé dan dén luong
that thu dang ké; Khach hang cd san luong tiéu thy thap, néu san lugng khach hang thuong
xuyén hay c6 nhiéu thang thap hon mirc nay thi can tim hiéu nguyén do; Khéch hang cé san
luong tiéu thu bang khéng, nhimg trudng hop nay can phai liét ké ra va kiém tra; Khach hang
¢ san lugng tiéu thu thay ddi dang ké, dac biét 1a giam nhiéu, can tim hiéu tai sao vi day c6
thé 1a do dong hd Chay khong ding hay gian 1dn nu¢ce; Khach hang c6 ma doc sd khac thuong
S0 Vi dinh mic ¢6 thé hiéu rang nhan vién doc sé khong theo dbi, kiém tra dong hd khach
hang. Trong trudng hop luu luong trung binh theo gio thip hon luu lugng tham chiéu toi
thiéu thi ddng hd d6 doc thap hon lwong tiéu thu. Cong ty cip nudc can xem xét ha ¢& ddng
hd theo su lra chon caa khach hang va luong tiéu thu du doan trong twong lai.

Khao séat khach hang: Tién hanh khao sat khach hang trong DMA. Kiém tra tat ca dia
chi, toa nha, khach hang da duoc chon ra trong DMA: Kiém tra timg dong hd dé xem cach
lip dat va tinh trang dong hd; Nhan vién doc s6 nén xac nhan kiém tra xem c6 giéng hay
khong, hoac hoi nhitng nha dan xung quanh xem khach hang nay da ¢ d6 dugc bao lau; Lap
danh sach tat ca nhitng toa nha c6 murc tiéu thu cao theo cong nang sir dung, néu c6 san luong
thip hoic nhitng bat thudng khéc can kiém tra nhitng khach hang nay Lap danh sé&ch tat ca
nhimg dia chi khong c6 dong hd va tat ca khach hang c6 sir dung giéng; Cap nhat vao di liéu
co s& hoa don tit ca nhirng 18i d x4c nhan trong qua trinh khao sat. Két qua caa cudc khao
sat dugc cap nhat Ién hoa d6 GIS/AutoCAD.

Bang 3. Két qua khao sat loai khach hang.

DMA Téng Loai khach hang

03-08 khéch hang Sinh hoat Kinh doanh HCSN bVSX SH+khéac
Khao sat 1018 663 339 3 14 13
Ty 1€ (%) 100 % 65,1 33,3 0,29 1,38 1,28

3.3.3. Ap dung cic phuong phap giam that thoat nudc hiru hinh

B4 tri ddng hd do nudc & dau va cudi mdi doan dng dé kiém soat that thoat, tinh toan
thay luc van téc phai thoa man van tc kinh té v = 0,5-1,5 m/s. Bé xac dinh duoc rd ri dang
dién ra & dau trén mang phan phdi can phai thdng thao céac loai ro ri va nim duoc anh hudng
cua ro ri theo thoi gian véi luong nudce that thoat co hoc.
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Hinh 5. Biéu dd tiéu thu nuéc DMA 03-08.

Quan ly ro ri chu dong: 1 giai phap theo ddi TTN nhanh bang cach xay dung cac hé
théng data logger trén toan bo DMA. Khi c6 hé thdng data logger viéc theo ddi &p luc, luu
luong s& duoc lién tuc cap nhat va 6n dinh. Khi trén mang ludi ¢6 cac van dé &p luc, luu
luong hé théng s& ghi nhan va canh béo téi nguoi dung, tir d6 c6 tac dong cu thé dé giam ty
16 TTN.

Kiém tra Iuu luong vé dém: Khi thuc hién kiém tra luu luong vé dém mdi khu vuc
khoanh viing s& c6 sb liéu luu lugng vé dém, cac sd liéu dugc ghi nhan tai dong hd tong hoic
dir liéu tir data logger. Sau khi da xac dinh cac khu vuc c6 kha niang ro ri cao tién hanh st
dung céc thiét bi do bé (nhu twrong quan am, khuéch dai 4m, ...) dé do tim cac diém ro ri.
Ngoai ra, thoi gian thuc hién can dya vao sb liéu ghi nhan luu luong vé dém tir data logger,
khoang thoi gian thich hop 1a thoi diém luu lwong tiéu thu thdp nhét (tir 1 gio dén 4 gio 30
séng).

Quan ly ap luc: Viéc giam ap luc nude s& lam giam nudce ro ri, qua do ciing tiét kiém
dugc nguon tai nguyén va chi phi san xuat nuéc. Bé danh gia su phi hop cua viéc quan ly ap
lyc trong hé thdng, tién hanh thuc hién cac nhiém vu sau: Xac dinh ving can thiét, dic diém
va luong khach hang; Xac dinh loai khach hang va cac han ché théng qua viéc phan tich yéu
cau; Tap hop cac dit liéu vé luu luong va &p luc (tai diém vao, ap luc trung binh va diém
quan trong); Phan tich loi ich va tinh kha thi; Chon lya van giam ap, thiét bj va ché do diéu
khién dé co két qua mong muén; Phan tich chi phi va loi ich. C6 nhiéu cach dé giam ap luc
nudc trén mang ludi, bao gom thay doi ché d6 van hanh bom hay dit cac diém pha &p. Tuy
nhién, phuong phap duoc st dung nhiéu va kinh té nhat chinh 1a dat van giam ap tu dong.
Van giam &p sé& duy tri ap luc sau nd bat ké ap luc trudc nd hay sy bién thién cua luu luong.
Van giam ap duoc lap dat trong DMA, sau vi tri ddng ho tong, va phai dam bao chiéu dai lap
dat tranh tao dong chay réi anh huong dén ddng ho tong.

Stra chira nhanh chong va chat lwong: Thoi gian kéo dai caa mot diém ro ri s& anh huong
dén tong luong nudc that thoat co hoc, do d6 viéc stra chira nén hoan thanh cang sém cang
t6t ngay khi diém ro ri dugc tim thay. Chit luong cua viéc sira chita ciing 1am anh huéng I6n
cho du diém ro ri da duoc stra chita.

Chuong trinh quan ly tai san: 1a diéu thiét yéu cho quan 1y tai chinh 1au dai va 1a phuong
thirc dé xir ly rd ri c6 hiéu qua kinh té. N6 yéu cau sy uvu tién va quyét dinh trong viéc sira
chira, thay thé, cai tao hay di doi nhitng tai san. Viéc thuc hién dong thoi véi chuong trinh
quan ly ap luc sé cai thién qué trinh van hanh va bao  dudng. Bac biét lién quan dén viéc phat
trién chién luoc giam NRW la tudi tho cta duong ong va thyuc hién cac quyét dinh de thay
thé hay phuc hdi ha tang MLCN. biéu nay doi hoi hiéu biét vé diéu kién lam viéc va tudi tho
cua tai san. Ngoai ra, chuong trinh do tim cha dong ciing s& nhan ra cac dudng 6ng trén mang
xay ra lién tuc bé dng hay sira chira. Khi cac chuong trinh hanh dong néu trén khdng lam
giam that thoat, nguoi quan ly nén thyuc hién chuong trinh danh gia cac diéu kién dé quyét
dinh xem nén thay thé 6ng hay 1a van tiép tuc sira chira.
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Sau khi c6 két qua khao sét khach hang vé khu vuc DMA 03-08, tién hanh phan tich sé
liéu thu thap duoc. Trong 0, cac truong hop vé ddng hd dat chi, chi sé khdng 6n dinh tién
hanh 1ap danh sach bam chi va thay dong hd méi. Céac truong hop c6 dinh mic thay doi s&
cap doi dinh mtrc mai, tién hanh phan loai khach hang va cung cap gié biéu hop 1y cho ting
khach hang, tranh that thu cho cong ty. Khi tién hanh kiém tra luu lwong tdi thiéu vé dém ddi
véi cac khu vuc nghi ngd ¢6 TTN, tién hanh wu tién do bé cac khu virc ¢6 tiéu thu vé dém
cao. Két qua do bé phan tich ¢ bang 4.

Bing 4. Bang phan tich s6 lidu diém bé.

STT  Ngay sira chita Nguyen nhan k?n“h“gﬁg Hinh thirc phét hi¢n ;fl':t‘ ;l‘:fl
1 9/10/2019 Tét, giy ong dich vu 25 Bé ngam KV2
2 9/10/2019 Tét, giy 6ng dich vu 25 Bé ngam KV2
3 9/10/2019 Tét, gdy éng dich vu 25 Bé ngam KV2
4 9/10/2019 Tét, gdy 6ng dich vu 25 Bé ngam KVv1
5 04/11/2019 Tét, gdy 6ng dich vu 25 Bé ngam KV1
6 04/11/2019 Tét, gdy 6ng dich vu 25 Bé ngam KV5
7 04/11/2019 Tét, gdy 6ng dich vu 25 Bé ngam KV5
8 04/11/2019 Tét, gdy 6ng dich vu 25 Bé ngdm KV3

Truéc thoi diém chua ap dung cac phuong phéap ky thuat thi ty 16 TTN khu vuc o ky
9/2019 la 38,9% V¢i lugng nudc that thoat trén 10.090 m3/thang. Sau khi tién hanh phan tich
déanh gia khu vyc, str dung phuong phap kiém tra luu luong vé dém va thyc hién cac budc do
bé da thu dugc mot sb két ~qua: Trong khoang thoi gian do bé hai ngay da phat hién duoc
tong cong 8 diém bé trén 6ng D25mm thuoc cac khu vuce wu tién. Sau khi tinh toan luong
nudce that thoat da giam con 3,120 m%/thang va twong tng ty 1¢ TTN méi 1a 9,7%. Nhur vay,
viéc ap dung cac phuong phéap k¥ thuat va st dung giai phap Kiém tra luu lugng vé dém da
mang lai két qua tich cuc trong cong tac giam TTN.

3.4. Xdy dung mé hinh Epanet cho khu viee DMA 03-08 véi 1y 1é that thodt niede moi

Sau khi ap dung céc giai phap gidm TTN, ty 1¢ TTN khu vuc DMA 03-08 da giam con
9,7%, v6i ty 1¢ that thoat nay ta c6 bd s6 liéu mai vé ap luc va luu lugng ddu ngudn cap vao
mang ludi. S6 lidu lay tir dir liu hoa don ky 12/2019 cua Cong ty CPCN Tén Hoa, dugc gan
vao nut theo phuong phap nit nao gan dong ho nudce nhét thi luu lwong ctia dong hd nude s&
dugc gan vao nit do6. Tong lugng nudce tiéu thy trong khu vuc trong 24 gio sau khi gan vao
nat bang 947 m%ngay. Gan luu luong 1o ri vao nit véi gia dinh tai méi nut déu c6 mot luong
ro ri nao do, luong ro ri nay dugc xac dinh bé’mg cach léy lugng TTN cua toan khu vuc gio
tuong tng chia cho tong sb nut cuia mang ludi. Tai mdi nut s& ton tai 2 hé sd Pattern, 1 hé sd
danh cho sinh hoat va 1 hé s danh cho ro ri. Két qua kiém dinh twong ddi t6t véi R? = 0,95
(tai TCH 1) va R? = 0,93 (tai TCH 2), nén ta s& str dung mé hinh nay dé t6i wu hoa tim ro ri
(Hinh 6a, 6b).

_Ap/lhl_rc:luoc(m) ——Tinh oin . Ap lre nude (m) ——Tinh toin
25 \ uan tric
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Hinh 6. (a) So sanh ap lyc mo hinh tinh toan va quan tric tai TCH 1 sau 24h; (b) So sanh ap lyc mo
hinh tinh toan va quan tric tai TCH 2 sau 24h.
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3.5. Bai todn do tim ro ri

Bai toan do tim ro ri thyc chit 13 bai toan t6i vu MLCN bang cach phan bd thém hé sé
K dé t6i wu gia tri 4p luc va luu lugng mang ludi sao cho bang gié tri quan trac. O kich ban
1 (t6i vu theo hién trang mang lui - Hinh 7a) md hinh phat hién 2 diém ro ri c¢6 kha ning tai
doan bng trén co6 xay ra ro ri; O kich ban 2 (t6i vu khi gia thiét ¢6 ro ri trén mang ludi - Hinh
7b) sau khi gia thiét c6 ro ri trén nut sau d6 xuét dit liéu va dua vao mé hinh dé kiém tra thi
phét hién 2 diém ro ri. Mot trong 2 vi tri mé hinh xac dinh dung vai vi tri ¢6 ro ri ban dau, &
vi tri con lai doan 6ng trén cd kha nang xay ra ro ri. Viéc ldp dit cac thiét bi theo ddi dit liéu
1a diéu kién can thiét dé cung cap di liéu &p luc va luu luong cho mang ludi. Co thé lap dat
thém mot sb thiét bi quan tric céc vi tri trong cac tuyén hém bén trong mang luéi dé cac gia
tri 4p luc duoc can chinh phan bé déu mang luéi hon. S6 lidu tai mot thoi diém dé phan tich
cac diém ro ri c6 kha ning xay ra vao thoi diém do, do vay dé cé thé dy bao ciing nhu danh
gia ro ri can phai lién tuc cap nhat cac bo thdng sé dir liéu mai cho mé hinh.

A

Vitrirdri

(@) (b)

Hinh 7. (a) Vi tri nghi ngd c6 diém 10 ri (theo kich ban 1); (b) Vi tri nghi ngd ¢6 diém ro ri (theo
kich ban 2).

3.6. Xdc dinh lwong nudc/ 1y 1é that thodat muwée kinh té (ELL) tai DMA 03-08

Bang 5. Dir liéu phuc vu cho tinh toan ELL tai DMA 03-08.

Ndi dung Pon vi Gid tri
Sb dau ndi c6 dong hod dong ho 1018
S6 lwong dau ndi khong co dong hd do dém dong hd 02
Chiéu dai dng phan phdi km 7,500
Chiéu dai dng nhanh km 1,96
Ap lyc trung binh m 10,373
Ap lyc trung binh ban dém m 14,167
San luong ngudn vao mé/ngay 658
San luong tiéu thu m3/ngay 551
Luong nude thit thoat mé/ngay 107
Tile¢ TTN % 16,26

Tur nhitng dit liéu trén ta tinh toan duogc gia tri UBL: UBL = 2,12 m3/ngay.

Bang 6. Bang tinh that thoat hitu hinh cap nhat theo ngay.

e e 3 Q e . 3 Q
Thoigian  Q (m°/h) H (m) r ri éng Thoi gian  Q (m°/h) H (m) ré ri éng
0:00 19,90 14,13 3,820 12:00 35,30 9,83 2,764
1:00 14,80 14,13 3,820 13:00 33,40 12,33 3,384
2:00 11,80 14,17 3,830 14:00 24,30 10,83 3,014
3:00 12,10 14,00 3,790 15:00 22,70 8,29 2,374
4:00 12,80 12,25 3,364 16:00 32,00 8,71 2,480
5:00 16,50 10,04 2,817 17:00 35,80 8,42 2,406
6:00 29,60 6,83 1,997 18:00 45,10 8,75 2,491

7:00 29,80 6,92 2,019 19:00 44,70 9,08 2,575
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e e 3 Q e e 3 Q
Thoi gian  Q (m°/h) H (m) rd ri éng Thoi gian Q (m3/h) H (m) ré ri éng
8:00 32,10 8,13 2,331 20:00 41,10 10,67 2,973
9:00 34,90 9,21 2,607 21:00 34,20 10,25 2,869
10:00 33,80 8,71 2,480 22:00 33,70 11,88 3,272
11:00 34,80 8,58 2,448 23:00 26,50 12,83 3,506

~ Vi cac dir lieu va gia tri tinh toén nhu trén, dya vao phuong phap dd thi ta tim duoc
moi quan hé gitra Q va H nhu sau: y = 1,162_3XO,893; R2=0,9414 — n=0,893.
Xac dinh gié tri ham (C1): chi phi hao ton do that thoat nuéc DMA 03-08.

Bang 7. Chi phi do tim, sira chita diém ro ri va két qua tinh toan ELL trén DMA 03-08.

Néi dung Pon vi tinh Gia tri
Don gid mua si nude sach dong/m?3 6.504,45
Luong nudc that thoat hiru hinh m3/nim 25.343
Lugng nudc that thoat m3/nim 39.062
Lugng nudc that thoat vo hinh +UBL m3/nim 13.720
Qrori | diem 1o ri mflh 2,07
S6 lugng diém ro ri _diém_ 1
Chi phi sua chita dong/diém 5.000.000
Chi phi do tim dong/diém 880.000
Chi phi duy tri Q thit thoat hién tai ddng/nam 70.560.000
Luong nudc that thoat hiru hinh kinh té m3/nam 24.683
Luong nudc that thoat kinh té m3/ngay 105
Ti 1& TTN kinh té % 16,03

Luong nudc that thoat ro ri vo hinh chiém khoang 1,69% va luong that thoat nudc nén
khoang 13.720 m*/nam chiém 0,45% tong lugng nude tiéu thu. Dé duy tri mic ro ri kinh té
(ELL) khoang 16,03% nhu trén thi hang nam can tién hanh khao sat trén 70% tuyén éng cua
mang ludi v6i chi phi khoang 70,56 triéu dong/ndm. Can luu y rang, mirc that thoat nudc
kinh té 12 mot dai lugng bién dong theo thoi gian phu thudc vao diém cin bang gitra chi phi
dau tu giam that thoat nudce va thu nhap tang thém tir lwong nudc that thoat nude thu duoc.
Do vay, két qua tinh ton & trén ddy chi 1a thong s6 tham khao cho don vi quan 1y van hanh
& mot thoi diém nhat dinh. Viéc cap nhat cac so lidu tinh toan can thiét vé mang ludi, chi phi
dau tu stra chita nang cip mang ludi va kiém toan nudc can phai dugc thyc hién thuong
xuyén dé tinh toan du bao cap nhat muc do that thoat nude theo tirng nam va tung giai doan.

Ngoai ra, khi so sanh vai két qua nghién ctru [22] thue hién tai MLCN Gia Dinh (ndm
2020) cho thay ELL 14 15% trong khi ty 1¢ that thoat nudc la 16,79%. Diéu nay cho thay rang
viéc giam that thoat nuéc & MLCN Gia Dinh gan dat téi mirc ELL. Trong khi d6, mirc giam
that thoat nudc & MLCN Tan Hoa can bang mirc ELL. Vi nghién ctru ¢ thanh phé Malang,
Indonesia thi mac ELL 14 21,76% vao nam 2016 [23]. Piéu nay phan anh su khac biét vé dic
diém ha tAng mang ludi va md hinh quan Iy TTN & cac thanh phd thudc cac qubc gia khéc
nhau.

Dé xuat cac giai phap k¥ thuat kinh té giam TTN tai Cong ty CPCN Tan Hoa:

- Rt ngan thoi gian va ting hiu qua trong viéc giam sat, quan 1y va xir Iy o ri trén
mang ludi cip nude bang ki thuat hoc may da dugc tng dung nhiéu trong nhitng nim qua
tai cac nudce trén thé gidi va dem lai nhitng hi€u qua hét strc tich cuc.

- Xay dyng phan mém chii dong canh bao ¢o ro ri trén MLCN tich hop voi cac dong hd
tong DMA, khi ¢6 dugc cac thong tin canh bao thi viée dua ra cac giai phap s& nhanh chong
va kip thoi.

- M5 hinh thity lyc dugc theo ddi va chay bién dong theo thoi gian thyc kip thoi cap nhat
danh gia xac dinh ngay lap tirc céac rui ro luu lugng &p luc trén mang ludi canh bao thuc thi
xir Iy nhanh cac su ¢b xi bé trén MLCN.
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- Tinh toan that thoat kinh té ELL dé nhanh chong thay dbi cac tuyén dng cii muc nghet
nham tang kha nang hdi phuc thay thé vat liéu tuyen ong cap nudce trén mang ludi bén vimng
cho cac thit thoat nude vo hinh va hiru hinh thay di lién tuc theo thoi gian va khong gian
(trong cac mua cua cac nam).

4. Két ludn

Nghién ctru da danh gid dugc hién trang cong tac giam TTN tai Cong ty CPCN Tan Hoa,
xac dinh nguyén nhan gy ra TTN tai khu vuc nghién ctru; Panh gia cac giai phap giam TTN
dang dugc ap dung; Dé xuit cac giai phap phu hop giam TTN. Nghién ctru da tmg dung thanh
cong phan mém Epanet dé mo phong va phan tich thuy lyc mang lu6i cap nudc. Két qua cua
mo hinh 13 co sé dé phan tich, danh gia cac yéu t6 vé luu luong, ap luc, cing nhu phén tich
hiéu qué trong quan 1y MLCN, khoanh viing ro i cho khu vuc thi diém va dua ra cac bai toan
dé phan tich danh gi4 khi 4p dung vao thyc té nhanh chéng phat hién kidm soat thay luc lién
tuc cac nguy co 10 ri trén mang ludi cap nudc 24/7; Rit ngan thoi gian va ting hiéu qua trong
viéc giam sat, quan 1y va xir 1y 1o ri trén MLCN. Tuy da c6 két qua tich cuc trong cong tac
giam TTN nhung dé ap dung cho toan dia ban doi hoi phai thu thap dﬁy du céc s6 lidu co s,
ddng thoi phai c6 nhimng thay d6i trong cach quan Iy méi co thé dua ty 1¢ TTN xudng thap.
Ngoai ra, nghién ctru chi thyc hién trong mdt khu dan cu ma nhu cAu dung nudce chi phuc vu
sinh hoat nén chwa danh gia dugc toan b birc tranh vé nhu cau ding nudc, diéu nay co thé
anh huong dén viéc xac dinh hé s sir dung nude. Vi vay, can ¢ nhimng nghién ciru & quy
mo rong hon dé hoan thién va phat trién mé hinh thity lyc nham phuc vu cho viée giam ro ri
duogc hiéu qua hon; Xay dung phan mém chii dong canh bao ¢ 1o ri trén MLCN tich hop véi
cac dong ho tong DMA, khi c6 dugc cac thong tin canh bao thi viéc dua ra cac giai phap s&
nhanh chong va kip thoi; Tinh toan ELL de nhanh chéong thay d6i cac tuyen 6ng cii nham kha
nang hoi phuc thay thé vat liéu tuyén ng cap nudc trén mang ludi bén vimg cho cac TTN
v6 hinh va hiru hinh thay ddi lién tuc.

Pong gbp ciia tac gia: Tong hop, viét ban thao, hoan chinh ban thao: H.M.D.; Thu thép s6
liéu, tinh todn, mé6 phong: T.T.Q.
Léi cam on: Nghién ctru duoc tai trg boi Pai hoc Qubc gia Thanh phd HO Chi Minh (PHQG-
HCM) trong khudn khé nhiém vu thudng xuyén theo chirc ning ma sé TX2025-24-01.
Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Assessing the current situation and proposing economic technical
solutions to reduce water loss at Tan hoa water supply Joint Stock
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Abstract: The current water loss reduction work at Tan Hoa Water Supply Company is still
passive, not applying well the technology as well as the water loss reduction process, not
fully promoting the unit's ability to reduce water loss. Therefore, this study is conducted to
bring economic efficiency, estimate the Economic Level of Leakage (ELL) level to reduce
water loss to the level where the cost of reducing water loss is equal to the value of the
amount of water saved, contributing to protecting water resources and the environment. The
study has successfully applied Epanet model to control water supply network hydraulics to
simulate and analyze the hydraulics of the water supply network. The results of the model
are the basis for analyzing and evaluating factors on flow, pressure, as well as analyzing the
effectiveness of the active water supply network leakage control of the water supply network
management, zoning leakage for the case study area and providing problems for analysis
and evaluation when applied in practice to quickly detect continuous hydraulic control of
leakage risks on the 24/7 water supply network. The result of this research is widely applied
and will help reduce clean water loss in other water supply companies to effectively and
sustainably reduce water loss.

Keywords: Reduce water loss; Economic Level of Leakage (ELL); Tan Hoa water supply
Co.



