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TGM TAT:

Cép nudc thang minh |3 nhu cdu thigt yéu cia cac da thi trén the
gioi va Viet Nam. D& xay dung, van hanh va quén Iy hé thing cép
nurc thang minh, bat budc phai st dung giai phap cang nghé thang
tin (CNTT). Ung dung CNTT d8 tu dang haa cng tac van hanh trong
sén xut nuac; sir dung he thing thang tin dia Iy (GIS) dé quan ly
mang ludi cép nudc va ky thudt si hoa dam béo phuong thic
thanh toan tién nuac khang ding tién mat... Vi vay, CNTT ca vai tra
rét quan trong trong finh vuc quéan Iy hé thing cdp nudc do thi
thang minh tai Viet Nam.

Tir khda: Cap nute thang minh; quan |y hé théng cép nwac; da thi
thang minh

ABSTRACT

Smart water supply is an essential need of cities around the world
and Vietnam. To build, operate and manage a smart water supply
system, it is imperative to use information technology (IT)
solutions. Apply IT to automate operations in water production;
using geographic information system (GIS) to manage the water
supply network and digitize it to ensure a non-cash payment
method... Therefore, [T plays a very important role in this field
management of smart urban water supply systems in Vietnam.
Key words: Smart water supply; water supply system
management; smart city

114| XAY1DUNG 02.2022 | ISSN 2734-9888

1.DAT VAN DE

Quan ly hé théng cap nudc dé thj théng minh bao gém, viéc
quan ly téng hgp gilia khai thac st dung ddy du cac loai nguén
nudGc va nang cao hiéu qua ctia qua trinh san xuat kinh doanh nudc
sach dap Ung cac nhu cau ctia dé thi. Viéc quan ly ngudn nudc rat
phtic tap do su bién dong cla thai tiét, tdc ddng cla bién déi khi
hau va cac nhu cau st dung nudc sach clia ngudi dan ngay cang
tang cao do qua trinh dé thi hdéa nhanh chong. Cong nghé vién
tham két hgp vai GIS va nén tdng Web dang duoc sir dung dé giam
sat tinh hinh st dung nudc, lap ban d6 vung dan cu véi nhu cau st
dung nudc sach, theo déi va du bédo vé trt lugng va chat lugng
nguén nudc. Vi vay, ing dung cdng nghé théng tin trong quan ly
cap nudc ddé thi la xu hudng tat yéu clia cudc cach mang 4.0 trong
quan ly nganh cap thoat nudc ndi riéng va ha tang ky thuat noi
chung.

Trong linh vuc c8p nudc théng minh, cac du an ky két va trién
khai déu phai st dung CNTT hd trg trong tat ca cac cdng doan cua
hoat dong cdp nudc bao gém: lay nudc tho (tlr nguén nudc mat
hodc giéng khoan), x( ly tai cac nha may nudc, truyén dan va phan
phoi nudc sach dén noi ngudi tiéu thy, cing nhu trong quan ly
ngudn lug, lién két va cung cdp dich vu. Véi su phat trién cta CNTT,
ung dung trong linh vuc cdp nudc théng minh rat da dang bao
gém tU cac Ung dung nghiép vu nhu quan ly doanh nghiép, céng
thong tin dién tl, van phong dién t&r dén cac ing dung trong quan
ly van hanh hé théng cap nuéc théng minh.

CNTT c6 vai trd rat quan trong va ngay cang tré thanh céng cu
hé trg dac luc cho moi hoat déng clia cadc doanh nghiép cap nuéc
dé thi. D&i véi yéu cau ctia doanh nghiép la nang cao hiéu qua
kinh doanh théng qua st dung va phan bé tét nguén luc, gidm chi
phi va dau tu hop ly, déng thdi dam bao cap nudc an toan, san
sang ung phé véi cac rdi ro cé thé xay ra, gidam ty 1é that thoat that
thu va cdi thién dich vu khach hang...

2. MOT SO GIAI PHAP VA CAC PHAN MEM SU DUNG TRONG
QUAN LY CAP NUGC THONG MINH

2.1. Cdc nhém gidi phdp

Hién nay c6 rat nhiéu giai phap CNTT (ing dung trong quan ly
van hanh hé théng cdp nudc théng minh. V& mat téng thé, ung
dung CNTT trong linh vuc cap nudc dugc tich hgp va ké thiia tir sy
phét trién cla cac gidi phap cong nghé chinh gém: Mé hinh thuy
Iuc, mé hinh chat lugng nudc va du bao; Thiét bi Do ludng tur xa;
Pong hé théng minh va hé théng SCADA; Thiét bi do tim dudng
Ong va valve; Thiét bi mobile; Cong nghé truyén dan théng tin va
internet; Ca s& dit liéu (CSDL); Hé thong thong tin dia ly (GIS); Cong
nghé vién tham (Remote sensing) va dinh vi vé tinh (GPS); Cac giai



phap lién quan nhu quan ly tai san, quan ly khach hang, quan ly rai
ro va hé théng ho trg ra quyét dinh...

Pé dé dang nhan biét va lua chon Ung dung cac gidi phap
céng nghé thong tin trong quan ly van hanh hé théng cap nudc
théng minh, ngudi ta phan nhém cac giai phap theo cac cach khac
nhau. Theo Cuc Ha tang - B6 Xay dung cé thé dugc phan thanh 05
nhém nhu sau [1]:

a. Gidi phap va phan mém tinh toan thay luc dugc sit dung dé
thiét ké phan vung khu vuc cap nudc (DMA), m& mdi mang ludi
cap nudc, mod hinh hoéa chat lugng nudc trén nén so doé (trac doc)
va tuong tac v6i moé hinh di liéu khéng gian trén nén hé théng
thong tin dia ly (GIS), gitp t6i uu héa hé théng cédp nudc, phan
phoi nudc sach sat véi nhu cau dung nudc cla thanh phd théng
minh;

b. Giai phap va phan mém quan ly tai san va dudng éng, thiét
bi trén mang cap nuéc dugc sir dung, nham quan ly théng ké tai
san, quan ly kho, quan ly duy tu bao duéng, du bdo va phong ngtia
rdi ro. Cac giai phap hién dai dugc phat trién trén nén co s& dir liéu
(CSDL), GIS cho phép tich hgp khai thac va duy tu bao dudng tai
san, thiét bj va téi uu hoa gilp giam that thoat, that thu nuéc sach;

c. Giai phap va phan mém ban dé GIS dugc st dung lam nén
tang tham chiéu dia ly cho céc Uing dung khac nhu quan ly co s&
d{ liéu mang Iugi cap nudc (tich hgp dit liéu khong gian ban dé va
d{ liéu thudc tinh cac d6i tugng dudng 6ng va cac thiét bi trén
mang cdp nudc) vai cac giao thuc dir liéu chudn va cac chic nang
xt ly, phan tich dir liéu khong gian;

d. Giai phap va phan mém quan ly hé théng giam sat diéu
khién va thu thap di liéu (SCADA) dugc st dung dé quan ly cac
thiét bi giam sat mang ludi (thiét bi do luding tir xa) nhu cac thiét bi
Datalogger GSM/GPRS gidm sat ti xa ciing nhu thu nhan di liéu tu
hé théng déng hé théng minh hodc diéu khién may bom bién
tan... Hé thdng SCADA gém phan mém trén nén Web két néi véi
may cha (Server) va hién thj tic thdi s6 liéu gidm sat duoc céac
Datalogger truyén vé théng qua cdng nghé truyén dan thong tin.

e. Cac giai phap va phan mém quan ly khac nhu quan ly déng
ho, khach hang, quan ly chat lugng nudc, quan ly ro ri, that thoat
nuéc...

2.2, Mét s6 phdn mém quan ly

Cho dén nay, mét s6 phan mém quan Iy van hanh mang luéi
cap nuéc théng minh dang dugc ap dung tai Viét Nam nhu:

a. Phan mém tinh toan thay luc ciia My va Ha Lan (WaterGems;
MIKE Urban; Epanet...).

b.Phan mém quan ly tai san cta Viét Nam (WAMS...).

c.Phdan mém ban d6 / GIS cla My (AutoCAD; Maplnfo;
MicroStation; ArcGlIS...)

d. Phan mém quan ly SCADA do cac hang ty phat trién va da
ap dung 8 mot s6 cong ty cap nudc.

e. Phan mém chuyén dung khac dang dugc nghién ctu va ap
dung thi nghiém...

Mot s6 phan mém néu trén dang, sé dugc trién khai va hoan
thién tai mot s6 cong ty cap nudc tai Vit Nam nhu: Téng Céng ty
Cap nudc Sai Gon TNHH MTV (SAWACO); Cong ty C8 phan Cap
nudc Thira Thién Hué (HUEWACO); Cong ty TNHH MTV Cap thoat
nudc Khanh Hoa (KHAWASSCO); Cong ty Cap thoat nudc - Méi
trudng Binh Duong (BIWASE); Cong ty C8 phan Cap nudc Ba Ria -
Ving Tau (BWACO); ....

2.3. Phdn mém Citywork trong quan ly mang luéi cdp nuéc

Theo théng tin gidi thiéu phan mém CityWork ctia Cong ty
TNHH MTV phan mém CityWork Viét Nam, CityWork la giai phap
Ung dung CNTT t8ng thé, toan dién cho cic doanh nghiép cap

nudc. Citywork ting dung céng nghé ban do6 s6 (cong nghé GIS),
céng nghé di dong va cong nghé dién todn dam may dé thu thap
lap ban d6 mang luéi cap nudc, hién dai hoa cong tac quan ly, bao
tri tai sdn mang ludi cap nudc; cong tac quan ly va cham séc khach
hang st dung nudc, cdng tac ghi chi s6 va kiém tra déng hé nudc;
c6ng tac quan ly déng hé nudc va quan ly chat lugng nudc,...
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Hinh 2.1. Tich hgp quén Iy hoat ddng nha mdy, mang ludi, quan Iy tai san - phan
mém CityWork

CityWork gop phan lam giam ty Ié that thoat nudc tur viéc phat
hién nhanh, xt ly kip thdi cac sy ¢ trén mang ludi ciing nhu phat
hién, xt ly nhanh cac d6ng h6 héng, khéng chinh xac; Giam chi phi
stfa chifa, bdo tri tai sdn mang cap nudc tur viéc quan ly chat ché ly
lich, lich st kiém tra, lich s stta chita bdo tri thiét bi trén ban d6
mang ludi; Gidam chi phi nhd nang cao hiéu suat st dung tai san,
tudi tho tai san t viéc quan ly chat ché qua trinh van hanh va bao
tri tai san mang cap nudc; Gop phan nang cao nang suat lao déng
tUr viéc quan ly chat ché, cung cap nhanh, kip thai théng tin phuc
vu kiém tra, stia chira, b3o tri tai sdn mang cap nudc; Rat ngén thai
gian kiém ké tai sdn mang cap nudc, lap ké hoach bdo tri, stia chira
dinh ky, hang nam; Gidam that thu tir viéc phong ngua gian 1an
trong qua trinh ghi chi sé dong hé nudc; Phong ngtia sai sét trong
qua trinh tinh todn va in héa don tién nudc; Gidm téng thdi gian
ghi chi sé, tinh toén, in hoa don tién nudc; Nang cao chat lugng
dich vu khach hang tir viéc xtt ly kip thai cac sy ¢6, khi€u nai tur
khach hang.
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Hinh 2.2. M6 hinh quén Iy, chdm sdc khéch hang, phan mém CityWork
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3.MOT SO UNG DUNG CNTT TRONG LiNH VUC CAP NU'GC
PO THI THONG MINH G VIET NAM

3.1. Xdy dung co'sé dir liéu cdp nuéc an toan dé thi

DPugc sy ho trg ti TS chuc Y té thé gisi (WHO), trong ndm 2015,
B6 Xay dung trién khai xay dung cc s& dir liéu (CSDL) cap nudc an
toan (CNAT) d6 thi. Muc tiéu chinh la thiét lap mot cong cu hitu ich
gilip co quan quan ly Nha nudc ndm bét, danh gia tinh hinh thuc
hién K& hoach cép nudc an toan (KHCNAT) tai cac don vi cp nuéc.
Ngoai ra, CSDL vé CNAT sé gitp Bo Xay dung theo doi, danh gia va
quan ly hiéu qud hon viéc thuc thi Théong tu 08/2012/TT-BXD
Hudéng dan thuc hién bado dam cap nudc an toan va nham tién téi
chuong trinh quéc gia vé CNAT [3].
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Hinh 3.1. Trang Web co's6 dif liéu cap nudic an toan d6 thi Viét Nam [1]

3.2. CNTT trong quan ly vén hanh hé théng cdp nuéc

a. Xay dung va quan ly co sé dir liéu GIS tich hgp

Cac doanh nghiép cap nudc d6 thi da va dang si dung cac
phan mém ban d6 nhu AutoCAD, MicroStation, Maplnfo hodc
ArcGIS dé 1ap va quan ly ban d6 hién trang, quy hoach hé théng
cap nudc. Cac hé théng GIS hoan chinh hon ca la hé théng GIS
dugc ap dung tai Cong ty TNHH MTV Cap thoét nudc Khanh Hoa
(KHAWASSCO). Nam 2013, dugc sy hd trg cta Chinh pha Phap,
KHAWASSCO da trién khai (ing dung tich hgp cong nghé GIS -
SCADA - WaterGEMS nhdm phong chéng that thoat, that thu nudc
va t6i uu hda cong tac quan ly mang lugi cap nudc. Hé théng bao
gém 3 mé dun:

GIS

,
i

WaterGems® SCADA

Hinh 3.2. Tich hgp cng nghé GIS - SCADA - WaterGEMS nhdm phong chdng thdt
thodt, that thu nudc (Nguon Nguyén Hoai Thi va Nguyén Van Loc, 2014) [4]

b. Gidm sdt va diéu khién thiét bi trén mang cdp nudc

Céng nghé SCADA da dugc dua vao dp dung trong quan ly van
hanh hé théng cap nudc do kha ning giam sét va diéu khién tu xa
thiét bi [ap dat trén mang cap nudc véi muc dich thu nhan théng
tin luu lugng, chat lugng nudc thoi gian thuc, diéu chinh ap luc
nudc kip thai gitip van hanh t6i uu mang cap nudc va gidm thiéu
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su cd... Pay la ca s dé hudng t6i tu ddng hda trong van hanh hé
thong cdp nudc, nham giup tang nang suat lao déng, giam chi phi,
ti€t kiém nang lugng va gidm that thoat that thu nudc sach.

¢. Quan ly vén hanh mang lugi cdp nudc

Viéc (ing dung tich hgp hé théng SCADA va phan mém thay
luc (nhu WaterGems) trén nén GIS |a moét gidi phap t6ng thé cho
quan ly van hanh mang lugi cap nudc nhu da dugc ap dung thanh
coéng tai nhiéu doanh nghiép cdp nudc trén thé gidi cling nhu tai
KHAWASSCO
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Hinh 3.3: Céc chifc nédng co bén ctia hé thong SCADA (Nguon Tran Minh Triét 2015 ) [4]

d. Quadn ly tai san nganh nudc

Gidi phap WAMS c6 cac chiic ndng quan ly théng ké tai san,
quan ly kho, lap ké hoach va hé trg van hanh bao duéng, théng ké
bdo cao va dugc tich hgp trén nén BIWASE-GIS.

e. Quan ly khdch hang

Vi co sé dir liéu GIS dugc xay dung hoan thién bao gém ban
d6 vi tri clia cac dau ndi lién két vai théng tin khach hang, thi viéc
quan ly khach hang sé dugc nang lén mot tam mdi. Diéu nay sé
giup cho viéc m& mai mang va trién khai cac dau néi mai trén thuc
dia cing nhu xtr ly cac su c6 lién quan dén phan hoi ctia khach
hang sé nhanh chéng.

4. KET LUAN

CNTT da va dang mang lai nhiing hiéu qua thiét thuc trong linh
vuc quan ly cap nudc do6 thi théng minh. Cac doanh nghiép cap
nudéc d6 thi ting dung CNTT dé dap Uing cac yéu ciu cu thé trong
quan ly van hanh hé théng cap nudc va mang lai hiéu qua kinh
doanh vdi nhiing lgi ich rd rang. Vi du nhu gidm sat diéu khién
thiét bi thong minh gitp diéu chinh ap luc, luu lugng va chat lugng
nudc, st dung thiét bi tim vi tri ro ri hodc quan ly tét khéi tai san
giup duy tu bdo duéng va thay thé dé dang hon...

Cap nudc théng minh 1a nhu ciu thiét yéu clia cac do thi. D&
xay dung, van hanh va quan ly hé théng cap nudc thong minh, bat
budc phai st dung giai phap CNTT. Nhu vay, trong cac du an cap
nudc trong tuong lai, CNTT la cédng cu hé trg gan lién véi cdp nudc
théng minh trong tat ca cac dé thi trén thé gidi va Viét Nam.
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