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Tém tit

Trong 4 qudn noi thanh nam trong khu vwc han ché phat trién cia Ha Noi
thi qudn Pong Pa la khu viee khé khin vé cung cdp miede sach nhat. Theo thong
ké ciia xi nghiép kinh doanh nudc sach Pong Pa luong khdch hang khu vuee O12
chiém 12,24%, lwong nwéc cap vao chiém khoang 10,73%,; nhung ty 1é nuéc thu
dwoc tién tai O12 rdt thdp chi dat trung binh tir 56 - 62%. Bai bdo dwa ra nguyén
nhdn dan dén liwong nwéc khong doanh thu tai O12 va cdc bién phdp dé giam thiéu
lieong nwde khong doanh tai ddy, cu thé la sir dung phwong phdp phdn viing tdch
mang. O12 dwoc chia thanh hai viing, trén méi dwoc ldp ddit cic dong ho tong
kiém sodt lwu luong, cac do”‘ng ho do ap luc duoc lép dat tai vi tri ddu mang luoi
va cdc diém bdt loi nhdt. Kiém tra leu lwong, dp lyc lam viéc cho giai phdp phdn
vitng tdch mang bang phan mém Epanet cho thdy vin téc nwde trong éng dam bdo,
mang lwGi dwong ong cap nuwde dam bao cap niwde dén toan bé khdch hang trong
khu viee, tong chiéu dai mang luéi nho dé dang cho viéc phdt hién nhitng diém ro
ri nuéc dé cé thé khic phuc nhanh nhdt.

Tur khoa: Nu6e khong doanh thu; Mang luéi cdp nude; O12 Bong Pa; Cong ty
Nudc sach Ha Noi.

Abstract

Proposal solutions for reducing non-revenue water in district metered zone 12,
Hanoi city

Among four urban restricted development zones of Hanoi, Dong Da district
has the most challenges in using clean water. According to the statistics of Dong
Da clean water business, the percentage of customers in district metered zone 12
is 12.24% while the propotion of water supply is about 10.73%, however, there is
a small quantity of revenue water with approximate average is from 56% to 62%.
This study found the causes of non-revenue water in district metered zone 12 and
proposed solutions to reduce the amount of this water, namely, the use of network
segmentation. One effective solution is devide district metered zone 12 into two
areas, each area have total flow meters. Water pressure gauges are installed at the
beginning point of the distribution system and at points where pressure could be
low. Epanet model is used to exam the flow and the pressure of the distribution
system. The result showed that the velocity in water pipes are ensured, clean water
are supplied to all the customers, the total pipeline lengths is small and finding the
leakages is easy.

Keywords: Non-revenue water; Water supply system; District metered zone 12;
Dong Da district; Hanoi water limited company.
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1. Pat van dé

O Viét Nam, hé théng cép nudc tai
cac d6 thi déu c6 sy han ché. Nguyén nhan
dén tir viéc ké thira hé thong cép nudc qua
nhiéu thoi ky va & mdi dia phuong déu
chua c6 su quan tim ding mic dén viée
cai tao, nang cp hé thong cap nudc dan
dén luong nudc khong doanh thu con kha

cao. Mot s6 d6 thi da ap dung céc bién
phép giam thiéu luong nude khong doanh
thu nhung hau hét con mang tinh chat thi
diém, chua triét dé do han ché tur nguén
nhan lyc va kinh phi thuc hién. Nhitng nd
luc nay cling chi mdi gitp céac do thi giam
dugc khoang 1 - 2% lugng nudc thit thoat
moi nam.

® Luong nude san xudt ra co ty 18 TTTT nho
hon 25%

® Luong nude san xuat ra co ty 16 TTTT tir
25% dén 40%
Luong nudce san xudt ra c6 ty 1¢ TTTT trén
40%

Hinh 1: Biéu do twong quan 1y I¢ gia cdc lwong nwéc dwoc sin xudt ra va nwéc
that thodt that thu
Badng 1. Ty I¢ nuéc khong doanh thu cia cong ty TNHH MTV nudc sach Ha Ngi

Pon vi . Hoan < HaiBa | Hoan Ciu | Con Toan

kpns | BaPmh | e, [Ponedal b Msi Gy ségzty Céng ty
2012 | 3527% | 32,22% | 46,87% 36,08% 36,03% | 1827% | 36,92%
2013 | 31,29% | 29,45% | 41,14% 32,42% 33,85% | 17.81% | 32,64%
2014 | 31.77% | 28,73% | 40,39% 30,37% 31,5% | 17,98% | 31,57%
2015 | 31,81% | 29,86% | 38,74% 27,44% 29,71% | 17,93% | 29,97%
2016 | 29,18% | 31,03% | 34,81% | 31,49% | 18,62% | 28,03% | 1521% | 27,33%
2017 | 2431% | 27% | 32,18% | 28,86% | 17,88% | 26,44% | 13,98% | 24,64%
2018 | 23,13% | 2521% | 30.67% | 25,62% | 16,32% | 24,75% | 13,33% | 23,07%

Toan by mang ludi cép nudc thanh
phé Ha Noi hién nay duoc phan chia
thanh 8 vung kinh doanh nudc sach, tir do
lai tiép tuc phan chia thanh 47 6, mdi 6
c6 8000 - 15000 khach hang, cac 6 cap
nude doc lap vé luu lugng. Mbi 6 duge
chia thanh céc khu vuc nho hon riéng biét
vé thuy lyc va co dong hd do nudce cip
vao ting khu vuc dé quan ly that thoat
thét thu.

Trong nhitng nam gan day nhiéu dy
an chéng thét thoat di duoc trién khai
hiéu qua trén dia ban Ha Noi (O 9A va
O 13 Béng Pa, O 4B Cau Gidy,...) va dat
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Nguén: Céng ty TNHH MTV nwde sach Ha Noi, 2018
dugc cac két qua kha quan, nang cao ty 18
thu tién nudc, tao co s& kinh nghiém va
tién dé dé nghién ctru trién khai cho cac
khu vuce tiép theo.

O 12 Déng Pa - Ha Noi duoc gidi han
boi cac tuyén phd: Pé La Thanh - Lang
Ha - Thai Ha - TAy Son - Nguyén Luong
Bing, dan cu thuoc cac phuong O Chg
Dira, Quang Trung, Trung Liét quan Dng
Da va phuong Thanh Cong quan Ba Dinh.

Theo thong ké cua xi nghiép kinh
doanh nudc sach Déng Pa, lugng khach
hang khu vuc O 12 chiém 12,24%: lugng
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nude cap vao chiém khoang 10,73%;
nhung ty 1€ nudc thu duge tién tai O 12
rat thap chi dat trung binh tir 56 - 62%.
Mang ludi duong ong hién da cii héng,
nhi¢u cho xudng cap nghiém trong, su co
vO va ro ri thuong xuyén gay lang phi va
khong dam bao chat lugng nudec.

2. Co si Iy thuyét vé lrong nuéc
khong doanh thu trén mang lwéi cap nuwée

2.1. Cin bang nwdc trong mang
lwoi cap nwoc

Trong linh virc chéng that thoat, that
thu nudce sach, cac thanh phan cua lugng
nude dua vao mang ludi sau day can phai
duoc xac dinh ro:

« Nude ¢6 doanh thu, bao gom:

- Luong nudce do dém duge va duge
1ap hoa don thu tién nude cia khach hang.

- Luong nudc khong do dém duoc
nhung dugc lap hdéa don nhu lugng nudce

Nghién ciru

khoan cho cac ddéng hd bi hong; lugng
nudc mat mat do cac don vi thi cong céc
cong trinh ha tang k¥ thuat gay ra va dugc
1ap héa don dén bu; lugng nude cho qua
trinh stc x4 dudng éng dugce dua vao gia
thanh chi phi san xuat.

« Nu6c thit thu hay nudc khong
doanh thu, bao gom:

- Nudc st dung c6 phép nhung khong
thu phi (c6 do dém va khong do dém)

- Luong nudc tiéu thu qua dong hod
nhung khéng c6 hdéa don nhu: Luong
nude st dung cho cic voi udng nude cong
cong, luong nudce chia sé voi khach hang
khi bi that thoat sau dong hd.

- Luong nudc tiéu thu hgp phéap
khong qua dong hé va khong cé hoa don
nhu: Lugng nudce st dung cho cac dich vu
cong khong thu phi, luong IlU.’O'C cung cap
cho cac diém dan cu bi chia cit va nudc
v¢€ sinh trong truong hop bao lut.

Bing 2. Cin bdang nuwéc trong mang lwéi cip nwéc (Theo IWA)

Co do dem Nudc ¢o

Sir dung c6 Cé thu phi

Khéng do dém thu

phép

C6 do dém

Khéng thu phi

Khéng do dém

Su dung khong phép

Thit thoat khong
dorori

Tong lugng
nudce cap vao

Sai s6 ctia dong hd khéch hang

Xt ly s0 liéu sai Nudc

mang WGt e thit

thoat

RO ri trén duong ng truyén tai va mang

that thu
phan phoi

That thoat do ro ri

RO ri va tran tir cac bé chira dich vu

R0 ri trén cac doan dau noi tdi trude
dong ho

* Nudc tht thoat khong do ro ri

- Sai s6 cua dong ho: Pong hd chua
kiém dinh duoc; lugng nudc qua dong hd
vuot qua luu luong do toi da cua dong
hd; lwong nude thit thoat qua cic ddng
ho khong chay; nhitng déng hd da lac hau
hodc hét han kiém dinh nhung van duoc
lip dat cho khach hang; sai s6 do cén
chinh dong hd.

- Luong nude st dung qua cac dau nbi
bat hop phép, khong qua dong hd do dem

- Sai s6t trong qud trinh ghi chi sd va
in hoa don. Sai sO nay bao gdom ca nhap
sai chi s6 trong qua trinh 1ap hoa don; ghi
phong doan chi sé do ctia dong ho.

« Nudc that thoat do ro ri, bao gom:

- Lugng nudc bi ro ri qua cac diém bi
su ¢ trén tuyén ng truyén tai, phan phéi,
dich vu nhung chua phat hién dugc.
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- Luong nudc 10 ri qua cac diém ro ri
da duogc phat hién. Pay la lugng nudc do
dém duoc khi phat hién ra cac diém chay
va dugc tinh toan theo mot khoang thoi
glan nhat dinh. lugng nudc nay ciing bao
gom ca luong nudc thit thoat do cac don
vi thi cong cong trinh ha tang ky thuat gdy
ra nhung khong dugc 1ap héa don dén bu.

- Lugng nudc chay tran tai cc bé
chura trung gian trén mang.

2.2. Cdc bién phdp giam thiéu lwong
nuwdc khong doanh thu

2.2.1. Pdu tw ha td‘ng ky thudt hé
théng cdp nuée

Chon tu vin c¢6 nang luc; nha thau
xdy dung c6 tiém Iyc, kinh nghiém dé
thyc hién cac du 4n dau tu xay dung cong
trinh.

Giam sat chat lugng thi cong, nghiém
thu chat lugng cong trinh chat ché.

Vat liéu thay thé: Dé an toan cap
nuéc dam bao cho sy phat trién 1au dai thi
vat liéu duong éng, vat tu phu kién phai
tdt. Trong giai doan hién nay diéu kién
hién tai cc d6 thi déu chi yéu lwa chon
vat liéu éng gang déo va dng HDPE dé cai
tao va mé rong mang ludi cip nude. Day
1a nhiing 6ng co dac tinh k¥ thuat tdt, han
ché dugc kha nang ro ri, that thoat duong
ong, mdi ndi va phu hop dé dé xuét lya
chon cho cac du an chéng that thoat that
thu nudc sach.

Kiém soat luwu lugng, ap luc trén
mang ludi thong qua viéc su dung céc
thiét bi bién tan, hé théng SCADA, cac
thiét bi truyén tin hiéu phu hop, dong bo.
Ngoai ra, lip dit cac thiét bj giam sat,
thiét bi phat hién ro ri.

Lap ddng ho tong & nha may, cac khu
vuc quan ly theo dia ban, cac cum dan cu.
Dong ho tong nén ding loai dong hd dién
tir c6 chit lwong cao. Lip dat 100% ddng

ho khach hang. Chuyén 100% dong hd
khach hang ra sat chan tuong hang rao.
Pong hd khach hang chi nén sir dung 1
dén 2 loai dong ho trén toan bo dia ban.
Chi st dung cac loai dong c6 do chinh
xéc cao da dugc kiém dinh va trang bi cac
thiét bi kiém dinh dong hd khach hang.

2.2.2. Bau tw vé quan 1y van hanh

Cén xay dung ban d6 tong thé mang
luéi cép nude (vi tri, dudng kinh, chiéu
dai, do siu, nam lip dat cia cac duong
dng; cac phu tung van, khoa;...). Thudng
xuyén cap nhat cac tuyén méi, tuyén duoc
cai tao.

Phat hién kip thoi cdc cong trinh su
cd dé co bién phap stra chira hay thay thé.
Pinh ki kiém tra luong clo du trén dudng
ong phan phdi dé xac dinh ché do xuc rira
va sy cd. Khi can phat sinh can phai 1ay
mau va phan tich nuée x4 cin.

Duy tri ché d6 cong tac t6i wu phu
hop véi diéu kién kinh té ki thuat.

Thu théap cac sb liéu thuc té vé lugng
nudc ti€u thy ¢ trng khu vuc lam co so
cho viéc mé phong, tinh todn thuy luc.

Duy tri cong tac bao tri, bdo dudng
céc thiét bi va duong ong, chii dong kiém
tra phét hién va stra chira cac diém hong
héc, 10 ri.

Xéa bo tinh trang cac dong ho do
nudc cua khach hang déu truc tiép Vao
dudng ong truyén dan (cap 1), duong éng
phan phéi (cap 2).

Thanh lap “So tay ky thuat quan ly
mang ludi cap nudc”, “S6 tay quan ly nude
khong doanh thu”, ghi chép cap nhat day du
céc thong tin, sb liéu vé mang ludi nhu ap
Iue, Iuu lugng, nam Idp dat cac duong ong.

Ngoadi ra can hoan chinh h so khach
hang, hé théng ghi thu doc dong hd nudc,
hoan chinh hé thdng tinh toan phat hanh
hoa don thu tién nudc. Thuong xuyén
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kiém tra ddng hd khach hang théng qua
d6i ghi thu, doi kiém tra mang ludi. Thuc
hién ddy dii cong tac kiém dinh va thay
thé ddng ho khach hang theo chuky 5 - 10
nam/lan tiy theo timg loai dong ho. Thuc
hién viéc hoan d6i tuyén dudng ghi chi s6
cua nhan vién.

2.2.3. Pdu tu dao tao nguén nhan luc

T4 chirc cac khoa huan luyén dao tao
thuc hanh ndi bd vé k§ ning nghiép vu
cho timg ddi tugng cong nhan: van hanh,
sua chira, ghi thu.

Gia dinh kich ban ciia céc tinh hudng
su ¢b c6 thé xay ra trén mang ludi dé thuc
hanh phuong an xur ly.

Luén luén thuc hién tét viéc chuan
bj dy du vat tu, may moc thiét bi va nhan
luc dé sira chita nhanh chéng céc su c¢d
gay thit thoat nudec.

Thanh 13p t6 truyén thong, tuyén
truyén van dong cong dong ning cao y
thirc str dung nudc, chéng ldy cip, duc
trom dé 1dy nudc, can thiép lam sai léch
chi s6 dong hd. Long ghép chuyén dé
chdng thét thoat, that thu nude sach vao
cac hoat dong phong trao cua Poan thanh
nién, HO1 phu nfr, ij ban mat trin to
qudc & cac cap. Tuyén truyén cho khach
hang thong qua nhan vién bién doc, thu
ngan, dich vu Internet (website), thong tin
truyén thong (bao dai).

2.2.4. Phan viung tach mang

Phan vung, tich mang ban chat la
chia nhé mang luéi cap nudc thanh cic
khu vire nho hon dé quan 1y luu lugng va
ap luc, do tim, phat hién ro ri, dya trén
luong nude cip vao khu vuc va luong
nudc tiéu thu thuc té dé kiém soat lugng
nudc khdng doanh thu.

Dua trén Iy thuyét va thwc té dé
kiém sodt dwoc thit thodt nwéc, thuwong
dwa trén co so sau:

Nghién ciru

« Phan cdp mang ludi: céc tuyén
ong cAu thanh mang ludi tuy thudc vao
quy mé mang ludi va c& éng thudong chia
thanh hai cap ddi véi mang lu6i nho va ba
cap d6i v6i mang ludi 16n:

- Mang ludi cép I: Lam nhiém vu
truyén dan va diéu hoa ap luc vi c6 ton thit
ap luc nho, d6 chénh ap & dau va cudbi it.

- Mang ludi cap II: Dan va phan phéi
nudc cho tirng khu vee mang, dua nudce
vao mang ludi cap II1.

- Mang luéi cap III: La dang mang
cut, cung cap nudc dén ddi tuong st dung
nude. Tuyét dbi khong dau truc tiép vao
mang ludi cip I

* Duya trén mang ludi cép nudc hién
hiru cua khu vuc.

« Duya trén kién tric do thi, mang giao
thong hién hiru cua khu vuec.

« Phan bo dén cu.

* Dya trén co s phan tich thuy luc
mang ludi

Nguyén tic thiét lip:

- Chia mang ludi thanh nhiéu khu vuc;

- Cac vung cdp nuéc 16n (DMZ -
District Metered Zone) c6 tir 2000 ddu nbi
tro 1én, vi¢c phan chia mang ludi thanh
cic DMZ dung dé quan ly lwu luong va ap
lwc, 12 tién dé cho phan ving DMA.

- Céc khu vuc cép nudc - tiéu ving
cip nudc (DMA - District Metered Area)
¢6 tir 500 dén 1500 dong ho, viéc phan
chia DMZ thanh cac DMA gitip dé quan
ly mang luéi, quan ly luu lugng va ép luc,
theo ddi kiém tra ty 1¢ that thoat qua cong
tac do tim ro ri.

- Chi 1ay nudc tai mot dén hai diém
cap cho vung da phan chia.

- Mt khu vue ddng hd téng phuc vu
khoang 500 - 3000 ho tiéu thu.
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- Thiét 1ap céc thiét bi kiém soat luu
luong va ap luc vao cac khu vuc dong
ho tong.

3.Pé xuit cac bién phap giam thiéu
lwgng nwéc khong doanh thu cho O 12

3.1. Hién trang hé thong cip nwéc
012

O 12 duogc gid1 han boi cac tuyén
pho: Bé La Thanh - Lang Ha - Thai Ha -
Tay Son - Nguyén Lwong Bang, gom khu

Hiby

GHI CHL:
——— RANH GI3| QUAN DONG DA
RANH G161 O CAP NUOC

)
e

mr

dan cu thudc cac phuong O Cho Dira,
Quang Trung, Trung Liét, quin Pong Pa
va phuong Thanh Céng, quan Ba Pinh.

O 12 ¢6 dién tich khoang 15 ha, dan
s6 khoang 40000 ngudi (chuwa ké cac
truong Pai hoc, Phé thong trung hoc,
Tiéu hoc....). P4y 1a khu virc véi dia ban
rong va ¢6 nhiéu bién dong vé dan s, tc
d6 xay dung cao. Khu vuc O 12 ¢6 9401
khach hang, trong d6 c6 9260 khach hang
tu nhéan va 141 khach hang co quan.

Hinh 2: Ranh gidi O 12 trong khu viwec Pong Pa

Ngudn cip nuée khu vuc thuoec O
12 Déng Pa tir cac ngudn cip nude chinh
13 ngudn tir Nha méay nude Ngo Sy Lién,
nha may nuéc Mai Dich va nguon Séng
Da qua diém d4u BigC qua cac tuyén éng
truyén dan: DN600 ph6 Tay Son - Nguyén
Luong Bang, DN400 phd Thai Ha, DN400
phd Lang Ha va DN400 phd Dé La Thanh.

Mang ludi duong dng phan phdi la
c4c tuyén 6ng gang DN100-G, DN150-G,
DN200-G dugc lép dat trong cac du an
khac nhau, trong nhiéu giai doan khéc
nhau, tr nhitng nam 2001, 2002, 2005,
2006,... C6 mot sé tuyén éng DN100-DI
phé O Chg Dira méi duogc dau tv nam
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2013 sau khi duong O Cho Dira dugc lam
va DN200 dudng Hoang Céu (chiém 8%),
dic biét con mot sd tuyén dng DN9O-
PVC, DN110-PVC.

Cac tuyén 6ng dich vu nhua DNG63.
PEH , DN50.PEH cip nudc cho cac hd
duogc lap dit ciing trén 10 nam, c6 nhiéu
doan dng nam sau dudi nén bé tong, cng
thoat nudc,...do qud trinh d6 thi héa, nhu
cdu cap nudc ting nén cac tuyén Ong
khong du kha niang cdp nudc ngay mot
cao. Cac tuyén 6ng dung dé dau nbi cum
ddng ho cap nudce cho cac khach hang 1a
6ng nhya HDPE c¢6 duong kinh D32,25
v6i chét lugng con nhiéu han ché.
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Trong ndm 2017, theo théng ké cua xi nghiép kinh doanh nuéc sach Péng Pa tir
thang 01 dén thang 09, khu vuc O 12 di c6 52 diém v& trén dng dich vu DN50 - 63.
Bing 3. Bing thong ké dong hé, dp luc, nguén cip nwéc vao O 12

Tén Puong | Loai Nuée Hmax | Hmin
TT| . .| kinh |ddng | VitriPonghd |cip m¥/ Nguon cip nuéc
dong ho X ' . (m) | (m)
(mm) ho ngay
| | DD89 | DN200 | o | DuomelaThanh- o5,y ) o | NMN Mai Dich
Hoang Cau
2 | DDso | DN200 | i | PuonglaThanh- |y g0 s 65l NMN Mai Dich
Nguyen Phuc Lai
NMN song ba qua
3 | DD58 | DN200 | Tir | Ngo29LéngHa | 2.500 | 5 1 | donghd tong DD10
BigC
DN100 - Ngo 217 duong La A .
4 VPCC DN40 | Co Thanh 60 5 2 NMN song ba
Phd O Cho Dira NMN Ngé Sy Lién
5 | DD63 | DN200 | Tir | -NguyénLuwong | 1.000 | 7 3
Bang
6 | DD57 | DN200 | Tir | N20-TaySon | 1.700 | 5 0.5 | NMNNgo Sy Lién
3 -Pa NMN Ngé Sy Lié
7| Dpe2 | DN200 | i | TRV SOm-Dang o001 5 |, 805y Hel
Tién Dong
i Ha - NMN Ngé Sy Lié
s | ppet | pN20o | T | M HLie tT“‘“g 1100 | 4 | 15 go Sy HeEl
9 | DD60 | DN200 | Tir Céu Thai Ha 1700 | 4 1 | NMNNgo Sy Lién

Theo théng ké ciia xi nghiép kinh doanh nuée sach Péng Pa ¢ 9.408 dong hd
duoc lép dat cho khach hang la hd gia dinh, co s& kinh doanh thuong mai dich vu va
co quan van phong. Tudi tho cua cac dong hd khoang 6 - 7 nim va dugc kiém dinh,
thay thé theo cac quy dinh phu hop.

Bing 4. Luu lwong nwéc sie dung ciia O 12 trong 6 thing diu nam 2018

Thing Luwu lwgng nwéc (m*/ngd)
DDS8 | DD59 | DD89 | DD57 | DD62 | DD 61 | DD60 | DD63 | Co VPCC

Thang 1 | 2.858 | 1.410 | 740 1.543 | 1.675 992 | 1414 | 1.462 26
Thang 2 | 2.768 | 1.395 650 1.551 1.581 983 1.232 | 1.621 29
Thang 3 | 2.642 | 1.389 | 854 1.491 1.589 903 | 1.364 | 1.541 8
Thang4 | 2.759 | 1444 | 680 1.539 | 1.616 942 | 1.457 | 1.207 22
Thang 5 | 2.747 | 1442 | 704 1.560 | 1.649 943 | 1.791 | 1.309 20
Thang 6 | 2.733 | 1.620 | 785 1.571 1465 | 1.067 | 1.812 | 1.231 31
];;l::lllg 2751 | 1450 | 736 1.543 | 1.596 | 972 | 1512 | 1.395 23

Nguén.: Céng ty TNHH MTV nuée sach Ha Ngi, 2018
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3.2. Nguyén nhdn tao nén lugng
nwdc khong doanh thu tai O 12

Tuyén éng dich vu PEH dugc lép dat
tir ndm 2001 trong du 4n cii (chiém khoang
30% - 40%) dudi tdc dong manh cia ngoai
luc kha nang rii ro gay, dap ong rat 16n.

Coso ha téng trong khu vuc da dugc
nhiéu 14n ning cip cai tao: lap dat dudong
cap dién, cap buu dién, cong thoat nudc,
t6n nén dudng, cong hda,... Co so ha ting
nay phan 16n duoc xay dung sau do dé co
nhiéu vi tri xay dé 1én tuyen dng cAp nude
gdy hu hong, 1o ri va rat khé phat hién
dé stra chita. Nhiéu cum ddng hd nam sau
duéi ¢t dudong hién trang nén cong tac
ghi thu ciing rit kho khan.

Khéch hang trong khu vuc 100% da
lap dat dong ho, theo s6 liéu cua xi nghiép
kinh doanh nudc sach Péng Pa cung cap
van con khoang 170 déng hd khich hang
dat trong nha nén cong tac thanh kiém tra
ddng hd, ghi doc rat khé khin. Bén canh
d6 nhiéu ching loai déng hd do nudc
dugc sir dung va sé lugng dong ho da
dén thoi ky thay thé dinh ky 1a 1748 céi
(chiém 18.6%).

Ap luc ngudn cap vao khu viuc O
12 Dbng Pa rét thap, theo bao cao cia xi
nghiép kinh doanh nuéc sach Dong Da, tiy
tung vi tri dong hé téng H =4-7mH =
0,5-3m dan dén viéc Van hanh mang ludi
cip nudc dé dam bao cap vao mot sb khu
vuc 1a hét stc khé khan, mot s6 khu vuc
nhu Hoang Cau, Ngé 16, 34 Hoang Cau,
Ngd 75, 85, 86 Tran Quang Diéu thuong
xuyén xay ra tinh trang thiéu nudc.

Qua tinh hinh thuc té hién trang ty 16
thu duoc tién 14 56,19 - 67,15% hay ty 1&
that thoat 1a 32,85 - 43,81% ctia khu vuc 1,
2 0 12 DPéng Pa cho thy mang 11101 duong
ong cép nudce hién nay da xudng cap.

O 12 Déng Da c6 nhidu dbi tugng st
dung nudc, cac ddi tuong tiéu thu nudc
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cho muc dich thuong mai - dich vu tang
giam khong déu do bi phu thudc vao $6
lwong khach hang. Ty 18 thét thu tir nhém
ddi tugng tiéu thu nudc c& nhd kha cao
trong khi tai khu vuc O 12 dy 1a nhém
khéch hang chiém ty 1& 16n. 98,4% khéach
hang ctia O 12 13 tur nhan - sinh hoat va
kinh doanh dich vy, do d6 déy 1a ddi trong
chinh can kiém soat dé giam thiéu thét thu.

Ngodi ra, mdt sé nguyén nhan dan
dén luong nude khong doanh thu cé thé
ké dén nhu:

+ Sai s6 do dong hd, sai s6 trong qué
trinh doc s6 dong ho, tinh hoa don.

+ Pé khach hang an cép nudc (liy
nude trude déng hd, tic dong dé dong hod
quay cham; mdc ngodc vdi nhan vién ghi
s6 lwong sir dung nude thap hon thuc té).

+ Quan ly mang chua tdt: cap nhat
luu trir dir liéu mang luéi chua day du;
that lac ho so, dit liéu gay kho khan trong
viéc tim kiém, tra ctru.

+ 86 liéu ghi chép vé 4p luc va luu
lugng trén mang ludi va cac tram bom
khong thudng xuyén, khong day du, thiéu
chinh x4c va khong thong nhat.

+ Thiéu sy phdi hop giita van hanh
tram bom va mang ludi, khong théng nhat
dugc ché d6 van hanh phu hop theo nhu
cau sir dung.

+ Cén bd, nhan vién khong thuan
thuc trong van hanh diéu hoa 4p lyc va
Iwu lugng dan dén c6 sy chénh léch vé ap
luc mang ludi. Khong kiém soat dugc ap
luc mang va nguy co tang ty 16 that thoat
do ap luc qua cao.

+ Khong duoc trang bi cac phan
mém quan ly nhu GIS, phan mém quan
ly tai san, phan mém mo phong thity lyc
mang ludi cip nudc.

+ Khong dugc trang bi cac thiét bi do
tim 10 ri; hodc chi dugc trang bi cac thiét
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bi do tim ro ri don gian ¢6 d§ chinh xac
khong cao.

3.3. Pé xuit cdc giai phdp giim
thiéu lwong nwéc khong doanh thu cho
o1

3.3.1. Cai tao mang luéi va thay thé
dong ho khdach hang

C6 thé thiy lwong nudc thit thoat chii
yéu 14 do 10 ri va nguyén nhan chii yéu 1a
do mang ludi cap nudc cii chua dugc thay
thé cai tao, vat liéu dudng 6ng chu yéu 1a
ong thép da cil.

Trong khu vuc O 12 hién nay chua
thuc hién thi diém cai tao mot khu vuc
nhat dinh dé dua ra ty 18 thay thé, sua
chita mang ludi. Trong khi d6 O 13 gidp
O 12 c6 mot s6 diém twong dong nhu:
cung dugc dau tu cai tao hé thong cap
nuéc nam 2002, éng phan phdi chu yéu
xir dung ong gang xam, ong dich vu va
dng cap nudc vao nha la ong PEH, cing
trdi qua cac dot dy an thi cong ha téng,
cong trinh ngém,...dﬁ duoc cai tao va dat
duoc hiu qua cao trong giam thiéu luong
nude thit thoat.

Thay thé déng ho khach hang két
hop thay thé dng DN25-PEH (DN32) cip
nudc vao nha dbi véi cac day dich vu. Doi
v6i khach hang ¢ ké hoach thay thé dong
hd dinh ky, tién hanh thay thé dong ho va
ong DN25 (DN32) PEH. Di véi khach
hang khong thudc ké hoach thay thé dong
ho dinh ky, tién hanh thay ong DN25
(DN32) PEH.

Thay thé toan bo 6ng dich vu va ong
cip nudc vao nha bang dng PPR.

3.3.2. Duy tri mic ro ri thap

Khao sat dinh ky ting phan cua
mang ludi: Nghe ro ri ting phan cua
mang ludi va cac phu kién; céch ly tirng
phan dé kiém tra 1o ri vao ban dém; sir
dung cum céc thiét bi ghi tiéng on. Theo

Nghién ciru

dai ro ri: theo doi luu lugng trong cac khu
vue dugc cach ly dé xac dinh ro ri.

Cong tac thanh kiém tra cia cong
ty can duoc ddy manh. Cong tac thanh
kiém tra khong chi dugce thuc hién boi xi
nghiép kinh doanh nuéc sach ma can c6
su phdi hop cua nhan dén cia cac td chirc
chinh tri, xa hoi trén dia ban nhu t6 dan
phd, cong an phuong, hoi phu nit, khuyén
khich sy tham gia cia nhan dan trong
cong tac chdng 1o ri,... Di doi vdi cong
tac thanh kiém tra 1a ché tai xir Iy vi pham
nghiém ngét.

3.3.3. Phdn vung tach mang

O 12 1a mot ving cp nude trong khu
vue do xi nghiép kinh doanh nuéc sach
Péng Pa quan 1y va duoc chia thanh 2
khu vuec.

* Khu vue 1:

Ranh gidi Khu vue 1 gidi han boi:
phd Pé La Thanh - phé Lang Ha - phd
Thai Ha - khu vuc bai rdc Thanh Cong
- phé Mai Anh Tuan thudc dia giéi hanh
chinh c4c phuong O Cho Dira, Trung Liét
quan Péng Pa va phuong Thanh Cong
quan Ba Pinh.

Tai vi tri dong hd DD60 lap thém
ddéng hé DN150-co kiém soét luu luong
vao Khu vuc 1.

* Khu vue 2

Ranh gidi Khu vuc 2 gidi han boi:
phd Pé La Thanh - phé Nguyén Luong
Bing - phd Tay Son - phd Thai Ha - phd
Hoang Cau - phé Mai Anh Tuén - ph
O Chg Dura thudc dia gidi hanh chinh
cac phuong O Chg Dira, phuong Quang
Trung, phuong Trung Liét quan Péng Pa.
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Hinh 3: Phuwong dn phdn chia khu vuc o012
Bing 5. Nhu cau ding nwéc cho cdc khu vwe nim 2020

. S6hé | Sinh | Khach | DVCcong+ That
TT Teinulzhu Dins | ding | hoat | vinglai | K.Doanh Qine | thoat | U | Qo
’ nroc m’/ng
1 [Khuvue 1| 17.172 | 4.209 | 2.919 72 1.022 4.013]| 803 | 4.816 | 5414
2 |Khuvgc?2| 25.176 | 6.171 | 4.280 106 1.498 5.88411.177] 7.060 | 7.938
Tong 17.172 | 10.379 | 7.199 178 2.520 9.89711.979 | 11.876 | 13.352

St dung phan mém tinh toan thuy
luc tuyén 6ng EPANET dé mé phong
mang ludi nudc, tinh toan thuy luc, chi
phi nang lugng dién, lwong hoa chat trong
duong 6ng,... Két qua thong sé mang ludi
dugc Epanet tinh toan s& chuyén thanh di
lidu GIS, vi du nhu duong kinh cong, vt
liéu, ap luc tai cac nut trén mang ludi,...
tir d6 két hop véi cac phan mém khéac dé
quan ly thong tin mang ludi (nhu ArcGIS,
ArcView cung cip thong tin dia 1y cho
ting ong va cac thiét bi trén mang ludi
nhu vi tri, thoi gian lap dat, dic tinh ky
thuat,...).
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Két qua tinh toan cho thdy, véi
phuong an phan chia khu vuc nhu phuong
4n d& xuit, mang ludi duong ong cip
nude dam bao cip nude v6i nhu cau ting
(170 I/ngudi.ngd) dén toan bo khach hang
trong khu vuc (cp vao bé chira ngdm ho
khach hang)

Mot sb diém bat loi trong khu vuc
hién dang kho khan vé tinh hinh cdp nuéc
¢o ap luc nhu sau:

Khu vue 1:

- Nt J41, ap lyc du dat 4,22 m (dau
ngd 271 D& La Thanh).
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- NuatJ155, 4p luc dudat 4,4 m (ngd DD60, DD61: 0,8kG/cm?; dong hd DD57,
DD62: 0,9 kG/cm?.

- Nut J76, 4p luc du dat 5,73 m

tu Dé La Thanh - Hoang Cu).

Khu vuc 2:

- Ap luc tai diém nguén (du kién):

ddng hd DD63: 0,7 kG/cm?, dong hod

Bing 6. Cdc théng so vé lwu lwong va dp liwe nwéc qua cdc ong phin phoi

(cudi ngach 51/10 ngd 53 Hoang Cau).

Chiéu | Puong | Hé s6 | Luu Vin the Ton thit | Ton thét
Ténong | Nat1|Nat2| dai kinh | nham | lwong | " * aplucdonvi | ap luc
m mm I/s m/s m/km m

Ong P1 J1 12 40 100 110 1 0,13 0,37 0,0148

Ong P2 J3 J4 70 100 110 | 2,61 0,33 2,16 0,1512

Ong P3 I5 I3 71 100 110 | 2,48 0,32 1,96 0,1392

Ong P4 J6 J7 23 200 110 | 12,17 | 0,39 1,28 0,0294

Ong P5 J8 J6 24 200 110 | 19,85 0,63 3,16 0,0758
Ong P30 | J14 | 138 53 100 110 1 0,13 0,37 0,0196
Ong P31 | 139 | J40 30 200 110 | 1,19 0,04 0,02 0,0006
OngP32 | J41 | 142 78 100 110 1,2 0,15 0,51 0,0398
Ong P33 | J43 | J44 | 117 100 110 1,1 0,14 0,44 0,0515
Ong P34 | 145 | J16 | 276 150 110 | 1,89 0,11 0,16 0,0442
Ong P35 | J46 | J45 97 150 110 | 1,91 0,11 0,17 0,0165
Ong P75 | 181 | J84 99 100 110 | 2,06 0,26 1,39 0,1376
Ong P76 | 185 | I8l 135 100 110 | 0,78 0,1 0,23 0,0311
Ong P77 | 184 | J71 158 100 110 | 2,1 0,27 1,44 0,2275
Ong P78 | 186 | 184 47 100 110 | 4,26 0,54 5,35 0,2515
Ong P79 | J64 | J86 | 109 100 110 | 1,46 0,19 0,74 0,0807
Ong P80 | 187 | J88 62 100 110 1,6 0,2 0,87 0,0539
OngP120| J59 | JI119 | 76 100 110 1,2 0,15 0,51 0,0388
Ong P121 | J120 | J61 192 100 110 | 1,65 0,21 0,93 0,1786
OngP122| J121 | J122 | 84 100 110 1 0,13 0,37 0,0311
OngP123| J123 | J124 | 72 100 110 1 0,13 0,37 0,0266
OngP124| J89 | J125 | 465 200 110 | 3,7 0,12 0,14 0,0651
Ong P125| J126 | J127 | 15 200 110 | 153 0,49 1,95 0,0293
Ong P187| J157 | J100 | 76 150 110 | 2,27 0,13 0,23 0,0175
Ong P188| J158 | J157 | 10 150 110 | 3,47 0,2 0,51 0,0051
OngPI89| J159 | J158 | 99 150 110 | 49 0,28 0,96 0,095
Ong P190 | J154 | J159 | 79 150 110 5,9 0,33 1,36 0,1074
Ong P191 | J162 | J154 | 99 150 110 | 7,65 0,43 2,19 0,2168
OngP192| 133 | J162 | 46 150 110 | 8,75 0,49 2,81 0,1293
OngP193| J46 | 133 4 150 110 | 9,22 0,52 3,1 0,0124
Ong P194 | J40 10 474 150 110 | 2,1 0,12 0,2 0,0948
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Dua trén két qua tinh toan thity luc ta
¢4 mot s nhan xét:

So v6i hién trang trudc khi phan
ving, do cdu tric mang ludi khong thay
ddi, viéc bd sung thém dong hd tong nham
phan 1ap hoan toan luu lugng nudc cap
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Hinh 6: Vin téc éng phén phéi tai O 12
cho 2 ving; khi nhu cau ding nudc ting,
¢6 su diéu chinh tang luu lugng va ap luc
tuong tng clia cac ngudn cAp vao qua cac
ddng hd téng. Do vay ap luc tai cac diém
cudi mang ludi tang 1én ap Ung nhu cau
dung nudc va su chénh 1&ch 4p luc gitia
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céc diém tiéu thu nudc gan nhau la khong
dang ké, dic biét 1a & cac 6ng duong kinh
tuong duong.

Su phan bé dan cu khong dong déu
gita 2 khu vuc khong anh hudong dén luu
lugng va éap luc cép nude, khu vue 2 ¢6
dan sb 16n gap 1,47 lan khu vuc 1 nhung
ddng thoi ciing c6 lwong dng phan phdi
16n gép 1,53 lan.

Cac doan 6ng 6 van toc tir 0,1 m/s -
0,8 m/s, cac doan c6 van tdc nho thudong
la cac 6ng cut cép nudc cho cum dan cu.

3.3.4. Hiéu qua cua cac giai phap

= Hi¢u quad kinh té

- Hién trang:

+ Luong nuée cp vao khu vuc O 12
Déng Da 1a: 369.944 m?¥/théng

+ Luong nudc thu duoc tién: 226.107
m’/thang (chiém ty 18 61,12%, that thoat
39,88%)

- Sau khi thuc hién cac bién phap
giam lugng nude khong doanh thu:

+ Nhu cau thyc té cta khu vuc 012
(luong nude thu dugce tién): 226.107 m¥/
thang

+ Lugng nudc can thiét cap cho khu
vue 012 1a: 226.107 x 100/85 = 266.008
m®/thang

+ Sau khi thyc hién dau tu, chat
luong nudce ciing nhu kha nang cung cip
nudc tai khu vue O 12 s& tang 1én kéo theo
nhu cdu ding nudc ciing sé ting, du kién
nhu cau sir dung nude sé& ting tir 5 - 10%.
Luong nudc can thiét cép vao khu vuc du
an cling tang ~ 10% va c6 gia tri la:

266.008 m3/thang x 1.1 = 292.609
m?*/thang

+ Lugng nudc thu duogc tién ting
thém:

292.609 x 85% - 226.107 = 66.502
m?*/thang

Nghién ciru

+ Doanh thu khu vire O 12 s& ting:
(gid ban nudc binh quin cua XN KDNS
Déng Da tir thang 1 dén thang 8 nam 2019
12 9.110 déng/m3):

66.502 x 9.110 = 605.832.725 dong/
thang

+ Lugng nudc tiét kiém tir viée giam
luong nude cap vao khu vue O 12:

369.944 - 292.609 = 77.336 m*/thang

* Hi€u qua xa hoi

Ap dung cac bién phap giam thiéu
lwong nudc khong doanh thu cho O 12
Pdng Pa tao diéu kién cung cip nude du
vé khéi lwong va dam bao vé chit luong
cho nhéan dan. Bén canh d6 céc bién phap
trén ciing gop phan giai quyét cac van dé
vé vé sinh méi truong, 1am giam déng ké
cc nguyén nhan gy dich bénh do chét
lwong ngudn nude tir 46 ning cao chét
lugng dich vu cép sinh hoat, tao tdm ly on
dinh cho nhan dan.

4. Két luan

Ty 1& nuée thu duge tién cia O 12
Pdng Pa hién nay 1a 56,19% - 67,15%
tuong Gng voi ty 1& that thoat that thu tir
32,85% - 43,81% do mang ludi duong
ong phan phdi va dich vu da xudng cap
gy that thoat ro ri, sai s6 dong hd do
va cac ddi tuong tiéu thu nudc sach giy
that thu. Qua viéc phan chia O 12 thanh
2 ving, tinh toan kiém tra thiry luc cho
phuong an phan chia nay thi ty 1¢ nude thu
dugce tién khu vue O 12 sé c6 thé tang tur
56,19% - 67,15% 1én trén 85%, dat muc
tiéu giam ty 18 that thoat that thu, nang ty
1¢ thu tién do Cong ty Nudc sach Ha Noi
dé ra. Ngoaira, dé thuc hién diéu nay can
c6 mang ludi cip nudc chat luong tdt cac
tuyén 6ng kém chét luong cin dugc thay
thé. Bén canh d6 1a cic bién phap duy
tri 1o ri thdp nhu cic bién phap chéng
ro ri chi dong, nang cao cong tac thanh
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kiém tra mang ludi, xdy dung céc ché tai
xtr ly vi pham, khuyén khich su tham gia
cua nhan dan, nang cao y thirc, k¥ nang
cua can bg cong nhan vién trong cong ty
tham gia cong tac phat hién va chong ro
ri that thoat.
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