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Tém tat: Hién dai héa dang la buéce phat trién tiép theo ciia nganh Thiiy loi. Diéu ndy cang quan
trong hon trong béi canh g phé véi bién doi khi hdu va nuée bién ding , dac bi¢t la voi cac vung
ven bién. Hé thong thuy loi, ciia tinh Thdi Binh da dwoc chii trong phat trién tir ldu, nhung hién
nay moi chi dirng lai ¢ cong doan dién khi hoa. Nghién ciru ndy ung dung thl diém hé thong ho
tro' van hanh théng minh (hé thong) gom c6 phan cimg va phan mém tai 02 cong dwdi dé trén dia
ban tinh Thdi Binh. Hiéu qua ciia hé thong dwoc danh gia bang bo chi s6 do nhém nghién ciru dé
xudt. Két qua nghién civu ciia nhém téc gia da chi ra hé théng mang lai hiéu qua cao trong quan
Iy, sir dung tai nguyén nuoc. Hiéu qua thé hién ré nét nhat ¢ tinh chinh xdc va do tin cdy trong
van hanh céng. Mdc di chi phi quan Iy, vdn hanh va bdo tri cong cé tang nhe, nhing ve tong thé
hé thong c6 hiéu qud. Pdy ciing la danh gid ciia nguoi sir dung hé thong sau thoi gian thi diém.
Tir khoa: Cdng, Hién dai hoa, Xam nhdp man

Summary: Modernization is the next step in the development of the irrigation sector. This is even
more important in the context of responding to climate change and sea levels rising, particularly
in coastal areas. The irrigation system of Thai Binh province has long been a focus of
development; however, it has only progressed to the stage of electrification currently. This study
pilots the application of an intelligent operation support system, consisting of hardware and
software, at two sluice gates under the dike in Thai Binh province. The system's effectiveness is
evaluated through a set of indicators proposed by the research team. The study results show that
the system delivers high efficiency in managing and using water resources. The most evident
effectiveness is seen in the accuracy and reliability of sluice gate operations. Although
management, operation, and maintenance costs have slightly increased, the system is overall
effective. This is also the assessment of system users after the pilot period.
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1. PAT VAN PE

Trong nhitng nim gan day Lién hiép qudc da
béo dong vé xu thé khi hau 4m dan 1én, hién
twong tan bang ¢ 2 cyc va sy dang cao muyc
nudc bién, dan den gia tang xdm nhdp man
(XNM) tai cac qudc gia ndm ven bién. Khong
ngoai 1¢, XNM ngay cang gia tang tai cac h¢
théng soéng 16n & Viét Nam, trong d6 c6 hé

Hdng — Théi Binh dang ngay cang nghiém trong
[1]. Theo kich ban bién d6i khi hau RCP 8.5,
dén nam 2050 Thai Binh c6 104 xi chiu anh
huong ciia XNM, tap trung ¢ 3 huyén Tién Hai,
Thai Thuy va Kién Xuong. Trong do, co t&i 73
xa c6 nguy co cao (d0 man trén 4 %o) va 5 xa cod
nguy co rat cao (d6 man trén 20 %o) [2]. C6 thé
no6i, XNM dang 1a thach thirc 16n cho tinh Thai

théng song Hong — Thai Binh. Cac nghién ctru
da chi ra mirc d nhiém man trén hé thong song
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La mot tinh dong bang ven bién, trong nhiéu
nam qua Thai Binh di duoc dau tu hé thong dé
song, dé bién khép kin véi tong chidu dai 584,6
km dé va hang traim cong dudi dé phuc vu san
xudt va dan sinh. Hé théng dé va cong duéi dé
c6 vai tro ddc bi¢t quan trong trong cong tac
phong, chéng thién. Trén dia ban tinh hién c6
khoang 192 cbng dudi dé trong d6 c6 92 cong
do cong ty TNHH MTV KTCT Thuy loi Bic
Thai Binh (IMC Bic) quéan 1y va 100 cdng do
cong ty TNHH MTV KTCT Thuy loi Nam Thai
Binh (IMC Nam) quan ly. Pa s6 cac cong dudi

Thuyec té van hanh cong trinh chu yéu phy thudce
vao kinh nghiém, thiéu céc cong cu quan tric,
canh bao, diéu khién tir xa dé van hanh cong
trinh mot cach co hé théng tir ddu mdi dén mat
rudng va giita cic hé thong voi nhau. Hang
nam, cac don vi quan ly phai dau tu nhan luc,
kinh phi rat 16n dé thu thap co so dir liéu dau
vao (muc nudc kénh; myc nudc trong song va
trong déng; chét luong nudc...) tai thuc dia,
nham dép ung kip thoi thong bao, didu tiét nudc
tudi tiéu phuc vu cho san xuét va sinh hoat, dam
bao 6n dinh doi sdng clia nhan déan trong ving.
Dén mua kho, dic biét 1a cac thoi diém tridu
cuong khi nguy co xdm nhap man cao, d méan
thay di rat nhanh, cong nhan phai theo ddi do
min v6i tAn sudt ngan (c6 thé 1én t6i 30°/1an do).
Vi phuong phap thu cong nhu hién nay, khong
chi lam tang chi phi va taing ganh nang cho cong
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(b)
Hinh 1: Phirong phdp quan trdc mdn thii cong tai ving nghién ciru [3]: (a) Cong cu ldy mau

(nuéc) thii cong; (b) Céng nhdn van hanh sir dung cong cu dé lay mau, (c) B céng cu
“thi nghiém” xac dinh do man cua nuoc theo phwong phap hoa hoc

dé c¢6 hinh thirc 1a cong hop (65,10%) con lai 1a
hinh thtrc khac [3].

O khia canh quan 1y van hanh (QLVH), mic du
77,5% s6 cong dudi dudi dé trén dia ban tinh
van hanh bé“mg dién, nhung déu dugc dong ma
thi cong truc tiép tai chan cong trinh. V& cong
cu quan tric phuc vu QLVH, toan vung nghién
ctru m&i chi c6 10 cbng co lip dit thiét bi quan
tric muc nudc tu dong. Cac don vi con quan
trac 40 man bang phuong phap thu cong (Hinh
1).

nhan van hanh, ma con khong dam bao tinh kip
thoi, tinh chinh x4c cta sb liéu. Trong trudng
hop sy ¢d (VD: sy ¢6 hon 170 ha laa chét bat
thuong ¢ Thai Thuy, Thai Binh [4]), dé phat
sinh mau thuan va lam chém tién 4o giai quyét.
Nguyén nhan 1a do sb liéu quan tric d6 man,
lich sir van hanh cong trinh bang tha cong, chi
dugc ghi chép bang sb ctia cong nhan van hanh
nén thiéu do tin cdy, cic co quan chic ning
cung ngudi dan khong duoc tiép can kip thoi.

Vi vay, dé véan hanh cong trinh thuy loi dap ung
kip thoi nhu cu san xudt va dan sinh, can thiét
phai thay doi phuong thte QLVH céng trinh
theo hudng hién dai hoa, ing phd chu dong va
kip thoi voi bién ddi khi hau (BPKH), dic biét
la XNM. Trong do, giai phap dat ra la phai tng
dung manh mé cong ngh¢, trude hét 1a cac cong
nghé giam sat, diéu khién tir xa...Bai bao trinh



bay két qua tmg dung giai phap van hanh thong
minh hé thong cong ngan man va dicu tiét trén
dia ban tinh Thai Binh.

2. PHUONG PHAP NGHIEN CUU

Sau khi phan tich hién trang ving nghién ctu,
tac gia da dé xuét cac g1a1 phap phu hop. Bé timg
dung giai phap dé xudt, tac gia xay dung 02 mé
hinh trinh dlen van hanh thong minh cong ngan
min, diéu tiét nuéc dudi dé song Hong va song
Tra Ly. Sau khi thiét 1ap, cic mé hinh duogc dua
vao st dung, theo doi, thu thap s6 liéu va danh
gia hiéu qua. Phuong phap xdy dung moé hinh
trinh dién va danh gia hiéu qua dugc trinh bay
chi tiét dudi day.

2.1. Xay dung mé hinh trinh dién

M hinh trinh dién gém 02 phan chinh:

(1) Phan mém website, img dung giao tiép truc
tiép gita cac thiét bi v6i ngudi dung: La noi
nguoi dung co thé twong tac truc tlep, truc quan
nhit c6 thé dem lai hiéu qué cao nhat trong viéc
quan 1y thiét bi, thlet 1ap thong s6 ky thuat, khai
thac, hiéu chinh s liéu... Ngoai ra, can c6 co
s& dir liéu la noi luu trir dir licu, phén mém
website, cac phan mém service... két ndi co so
dir liéu, 1énh diéu khién véi cac thiét bi ngoai
vi.

(i1) Phan cung: Cac thiét bi ngoai vi, tram lam
viéc nhu: cac tram do muc nudce, dd man, d0 mé
céng, thiét bi van hanh céng tur xa, camera giam
sat...

M hinh két ndi tng thé

Hinh 2: M6 hinh két noi tong thé
a. Phan mém

Trong nghién ctru nay, nhom nghién ctu sur

dung ngdén ngit l4p trinh mi ngudn mo
PHP (Hypertext Preprocessor). Pay la ngoén
ngir kich ban (scripting language), 1a mdt nhanh
cua ngon ngir l1ap trinh. Tap tin chrta ma 1€nh
viét bang ngdn ngit kich ban co thé duoc chay
(hay thyc thi) truc tiép trén may ma khong can
phai chuyén sang mét dinh dang khac [5]. Cau
trac st dung la famework Codeignite phién ban
3.0 - mot trong nhiing nén tang dung trong thiét
ké web dong bang md nguén mo. Web
Framework ndy dwoc viét bang ngdn ngit 1ap
trinh PHP theo m6 hinh MVC (Model-View-
Controller) va cho ra mit phién ban dau tién vao
nam 2006 v6i mot loat thu vién viét sin bang
ngodn ngtr PHP [6].

H¢ quan tri co s¢ dit 1liéu dugc st dung trong
nghién ctru nay la MySQL. DBay 1a CSDL tu do
ngudn mo phé bién nhat thé gidi va dugc cac
nha phat trién rat ua chudng trong qua trinh phat
trién (mg dung. MySQL ¢c6 uu diém hé quan tr
co so dit liéu téc d6 cao, on dinh va dé sir dung,
c6 tinh kha chuyen hoat dong trén nhiéu hé
didu hanh cung cap mot hé thdng 16n cac ham
tién ich rit manh. Véi tbc do va tinh bao mat
cao, MySQL rat thich hop cho cac tmg dung ¢
truy cap CSDL trén internet [7].

b. Phén citng

Trén co sé hién trang, tac gia lap dit, bo sung
cac thiét bi can thiét dé dam bao cac ndi dung
nghién ctru. Phuong phap nay sé dam bao duoc
kha nang nhan rong két qua de tai, phu hop véi
hién trang tai tinh Thai Binh da c6 hé thong
cong dudi dé tuong doi day du. Cac thiét bi lap
dit cho mdi mo hinh gom:

+ Thiét bj hd tro van hanh diéu khién tir xa: 01
bd thiét bi;

+ Thiét bi do do mo céng tu dong: 01 bd

+ May do myc nudc: 02 méy (thuong, ha luu cng);
+ Thiét bi do do man: 01 may

+ Camera giam sat: 01 bo (thuong va ha luu céng)
+ Thiét bi khac: bang hién thi s liéu, loa canh
bdo...

2.2. Panh gia hiéu qua

Pé danh gia hiéu qua cua giai phap, nhom
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nghién ctru xay dung mot bo chi sé danh gia

hiéu qua mé hinh trinh dién do nhém nghién

ctru. BO chi so dugc xay dung theo phuong

phap Delphi gdm c6 2 nhom véi cac chi sd nhu

sau [3]:

i.Nhom chi sé vé higu qud qudén 1y khai théc
cong trinh thiy loi

1.Hé s6 cAp nwéc twong (101 (D): duoc tinh
bang ty 1¢ gilta luong nude cap thuc té so voi
luong nude can thiét phai cip. Gia tri D cang
gan 1 thi hi¢u qua sir dung nudce cang cao.

2.P tin cdy (r): Puoc danh gid qua muc do cap
nude dap ung v6i nhu cau ding nudc theo thoi
gian. B9 tin cdy duogc xéac dinh nhu sau:

r=CV(ds)
Trong d6, ds 12 hé s6 cip nudc twong ddi giita
luong nudce cap va lugng nude yéu cau trong
thoi gian danh gia (thuong 1a 1 vu san xuat).
Gid tri hé so r cang gan 0 thi mic do tin cay
cang 16n.

3.Do chlnh xac (a): la mirc do cap nuoce so V(n
nhu cau nudc cua cdy trong. Hé s6 lugng cap
nudc tuong dbi dé xac dinh do chinh xac phan
pho1 nude duge xac dinh nhu sau:
a=X(d)
Trong d6, X(d) la gia tri trung binh cua hé sO
cap nudc tuong d01 giita luong nude cap va
luong nudc yéu ciu theo cac giai doan cta
thoi gian danh gia (thu0’ng 1a 1 vu san xuat).
Gia tri hé s6 a cang gan 1 thi mtc do chinh
xac cang lon.

4 Kiém tra quan tric (M): Phan 4nh mic do
dau tu trang thiét bi quan 1y va thuc hién ché
do quan tric theo quy dinh. Tinh bang ty 1€
giita s6 lwong diém quan tric thuc té so voi
quy dinh.

5.Hi¢u qua ung ph6 xam nhip man (R): 1a ty
1€ gitra dién tich bi anh hudng bdi xam nhap
man (ndng suét thiét hai trén 30%) va téng dién
tich san xuét trong vyu. Chi s6 R cang nho thi
hi€u qua ctia cong trinh cang 16n.

6.Hi€u qua nang sudt cay trong (Y): Bugc xac
dinh bang binh quén nang suét cay trong so
v6i tong lwong nude cap trong 1 vu. Y cang
16n thi hi¢u qua cong trinh cang cao.
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7.Suét chi phi vin hanh bao dudng va sira
chira thwong xuyén (O): Phan anh mtc do
chi phi cho bao dudng va stra chira thuong
xuyén ctia cong trinh. Tinh bang binh quén chi
phi van hanh, bdo dudng va stra chira thuong
xuyén cho mét don vi dién tich.

8.Chi s6 an toan ciia cong trinh (S): Pugc tinh
bang ti 1& % chi phi khic phuc su co trong qua
trinh van hanh hang ndm so vd&i chi phi bao
dudng va stra chira thuong xuyén ctia cong
trinh. Chi sd S cang nho thi cong trinh cang
hiéu qua

ii.Nhom 2. Chi so vé sw hai long ciia nguwoi sie
dung

1.Hiéu qua st dung nwée (U1): Phan anh kha
nang cai thién hiéu qua st dung nudc cua
cong trinh

2.Bido vé co sé vat chat (U2): Phan anh hiéu
qua bao vé co sd vat chét, thiét bi trong pham
vi cong trinh

3.Hiéu qua van hanh (U3): Phan 4nh hi¢u qua
trong cong tac diéu khién, van hanh cong trinh

4. Hiéu quan quan ly (U4): Phan anh hi€u qua
trong cong tac quan ly hanh chinh, quan ly
tong thé

5.Tinh 6n dinh ciia hé théng (U5): Phan anh
mirc d6 on dinh cta hé thong thiét bi quan
tric, diéu khién

6.Thich &rng xdm nhip man (U6): Phan anh
muc do hd trg trong ung phoé XNM.

7 Kha ning tiép cin sit dung (U7): Phan 4nh
mirc d6 dé sir dung, nhan rong ciia hé thng.

Nhoém chi sb vé hiéu qua QLKT CTTL dugc

danh gia bang cach thu thap sb liéu quan 1y,

van hanh tai cdc don vi quan ly cong trinh

trong giai doan 2023 — 2024. S6 liéu dé tinh

toan cac chi sé P, r, a, R, Y duoc thu thap

trong vu Dong Xuan 2023 va 2024. Cac chi s6

M, O, S dugc thu thap trong 2 giai doan gdm:

11/2022 —10/2023 va 11/2023 - 10/2024. Sau

khi tinh toan céc chi sd cho timg cong trinh,

tac gid st dung phuong phap danh gia trudc —

sau (trudce khi &p dung mo hinh va sau khi ap

dung m6 hinh) va phuong phap dbi ching (so

sanh gitra céng c6 ap dung hé théng hd tro van



hanh véi cdng khong ap dung hé thong).
Nhom chi s6 vé sy hai long cia nguoi sir dung
dugc danh gia thong qua tham van v kién cua
22 can bo truc tiép QLVH va can bd quan 1y cia
cac don vi lién quan tai vung nghién ctru. Nhém
chi s6 duoc thiét ké thanh bang hoi, st dung
thang do Linkert 5 mirc do (tir 1 - rat kém t6i 5
- Rét t6t) cho mdi chi s6. Ngoai ra, tac gia sir
dung thém 2 chi s6 phu 14 M6 hinh c6 hiéu qua
hay khong (U: 1- ¢6 hiéu quéa va 0 — khong co
hi€u qua) va Murc do hiéu qua ciia mo hinh (Uo:
1- Rat it hiéu qua cho t6i 5 — Rat c6 hiéu qua).
S liéu dugc phan tich bang phwong phap phan
tich théng ké.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Gi6i thiéu mé hinh trinh dién

Mo hinh duoc thiét lap tai cong Thuyén Quan
(song Tra Ly) va cdng Nguyét Lam (séng
Hong) (Hinh 3). Pay 1a 2 cong cé nhiém vu
quan trong trong HTTL cuta tinh Théi Binh.

*

Hinh 3: Vi tri mé hinh trinh dién

Céng Thuyén Quan duoc xdy dung tir thoi ky
Phap thudc c6 nhiém vu dac bi€t quan trong
trong viéc diéu tiét (twdi, tiéu) trén dia ban phia
Bic tinh Thai Binh. Céng Thuyén Quan c6 mot
clra, canh cong phang bang thép chia lam 02

tAng va nang cap van hanh bang toi dién. Tong
dién tich phuc vu cta cong trinh 1a 8.705 ha
thudc dia ban 4 xa huyén Dong Hung va phan
16n ving Nam huyén Thai Thuy. Hi¢n nay voi
dién bién xdm nhap min ngdy cang siu trén luu
vuc song Tra Ly vi vay cdng Thuyén Quan c6
vai trd cuc ky quan trong trong viéc cung cip
nude tudi va hd trg tiéu nude khi muc nude
song Tra Ly cho phép. Ngoai ra, cong Thuyén
Quan la ctra ngd trén truc giao thong thuy tu
song Tra Ly va song Thuyén Quan cho nén c6
nhiém vu giao thong thiy cho cac thuyén co tai
trong 16n qua lai thuong xuyén hang ngay.
Cbng Thuyén Quan dugc QLVH tryc tiép boi
IMC Bic. Tong sé can bd phu trach van hanh
cong trinh tai céng Thuyén Quan la 04 cong
nhan. Cac cong nhan phu trach tai cong trinh
déu co trinh do Trung cép trd 1én va duge dao
tao bai ban vé van hanh cong trinh thuy loi. Cac
thiét bi ngoai vi phuc vu nghién ctru lép dat tai
cong nhu Hinh 4 dudi day.

Trong khi céng Thuyén Quan thudéc HTTL
Bic Thai Binh do IMC Bic quan 1y, Cong
Nguyét Lam thuéc HTTL Nam Thai Binh do
IMC Nam quan ly. Coéng Nguyét Lam duogc
xay dung va dua vao su dung tr ndm 2000,
phuc vu cho 9.700 ha dat canh tac 3 vu trén
dia ban huyén Kién Xuong. Ngoai ra, cong
Nguyét Lam c6 vai tro 1a clra ngd trén truc
giao thong thuy tir song Hong va song Kem
cho nén c6 nhiém vu giao thong thuy cho céc
thuyén c6 tai trong 16n qua da lai thuong
xuyén hang ngay. Tuong tu nhu cong
Thuyén Quan, cong Nguyét Lam c6 mot cira,
canh cong phang bang thép chia 1am 02 tang
va nang cip van hanh bang toi dién. Mic du
c6 quy mo, nhiém vu tuong tu nhung cong
Nguyét Lam chi do 02 cong nhan QLVH.
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Hinh 4: Thiét bi ngoai vi ld'p dat tai céng T huyén Quan

3.2. Hé thong hd tro van hanh théng minh va
cac tinh nang chinh

Giao dién chinh cia hé thong duoc thiét ké toi
gian, hién thi cac thong tin cac tram do tu dong
dé dé dang trong viéc diéu hanh hé thdng. Giao
dién chinh duoc thiét ké dudi dang web (Hinh
5) va dang mobile, gitip cho nguoi st dung khai
thac dir liéu mot cach linh hoat.
|

Hinh 5: Giao dién chinh ciia hé théng

Hé théng duoc thiét ké vai cac chire nang chinh
nhu sau:

- Phéin quyén qudn Iy: Nguoi st dung dugc
phéan quyén theo chirc vu cu thé cua ting bo
phén thudc bo may t6 chirc cia cong ty. Ddi
v6i quan 1y, khai thac dir liéu quan tric, mdi
chirc vu cu thé duge c6 thé duge phan 5 quyén
khac nhau theo quy dinh ctia Cong ty, gom co:
(1) Xem; (ii) Thém; (iii) Stra; (iv) Xoa; va (v)
Bao céo. Dbi véi phan quyen van hanh cng,
mot thanh vién khong thé van hanh toan bo hé
théng ma chi c6 thé dugc quyén van hanh 1
hay mot s6 cdng nao dé trong hé théng.

- Hién thi di ligu do tw déng theo thoi gian
thuc (realtime): v6i1 chic nang nay, nguoi
dung c6 thé tra ctru s6 liéu tir cac tram quan

tric tu dong da lap dat. Tuy theo m01 loai
thiét bi, dit liéu c6 thé truyén vé voi tan suét
1h/14n. Hé théng cho phép xem dién bién dit
liu realtime dudi dang bang hoic biéu do.
- Piéu khién vgn hanh: chic ning nay cho
phép ngudi st dung diéu khién cong trinh tur xa.
Nguoi sir dung c6 thé 1énh dong, céng, mé cong
thong qua internet. P& dam bao van hanh an
toan va chinh xéc, giao dién vén hanh déng thoi
hién thi cac s6 lieu muc nude, dd man, dd mo
céng. Lich str van hanh s€ dugc ghi lai trén co
sO dir liéu lam can cur kiém tra, d4nh gia khi can
thiet.
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Hinh 6: Giao dién vin hanh céng i xa

- Bdo cdo sé liéu: Ngoai ra Website con co
chtrc ning xudt bao céo truc tiép sb lidu quan
trac (muc nudc, do man, van hanh cdng) theo
khoang thoi gian yéu cau bang hinh thtrc in truc
tlep qua may in hodc xuét dudi dang thong ké
bang phan mém Excel.

3.3. Hiéu qua m6 hinh

Hiéu qua cua mé hinh dugc danh gia thong
qua b chi s6 da trinh bay trudc do. Két qua
danh giad nhém chi s6 vé hiéu qua QLKT
CTTL duogc trinh bay ¢ Bang 1 dudi day.

Bang 1: Két qua danh gia hiéu qua quén 1y khai thac cong trinh thiy lgi tai 2 mé hinh
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trinh dién trwéc va sau khi thir nghiém hé théng hd tre' van hanh

) bVT Thuyén Quan Nguyét Lam
TT Cl;n So sanh So sanh
i) 2023 2024 (%) 2023 2024 (%)
1 D 1,39 1,39 0,01 1,18 1,17 0,87
2 r 0,42 0,22 46,73 0,51 0,18 64,43
3 a 1,64 1,60 2,22 1,57 1,29 18,34
4 M % 67 100 33 67 100 33
5 Y Ta/ha.m’ 0,99 0,98 -0,98 1,03 1,05 1,14
6 R % - - - - - -
7 0 DPong/ha | 40.669,1 | 44.714,8 9,95 23.403,8 | 25.782,7 10,16
8 S % - - - - - -

Nguén: Theo déi ciia cdc tac gid va s6 liéu do IMC Bic va IMC Nam cung cdp

S liéu cho thiy, sau khi ap dung hé thong hd
trg' van hanh thong minh h¢ s6 cap nudc tuong
d6i (D) thay d6i khong dang ké (tang 0,01% va
0,87% lan luot tai cong Thuyén Quan va
Nguyét Lam). Tuy nhién, d6 chinh xé4c va d¢ tin
cdy c6 su thay doi dang ké. Tai cong Thuyén

Quan, do chinh xac tang 46,73%, d6 tin cay chi
tang 2,22%. Trong khi d6, tai cong Nguyét Lam
do chinh xac tang 64,43% va dd tin cdy tang
18,34%. Hinh 7 duéi diy miéu ta dién bién hé
s6 cdp nudc twong ddi theo thoi gian tai ciac md
hinh trinh dién.

Vo'oY

Thafigibg 2 Thang3 Thang4 Thang5 Thang6

wmRAna Yiidn 3IN0A
e DONC X1 02

Hinh 7: Dién bién hé s6 cdp nwée twong doi tai Cong Thuyén Quan (trdi)
va cong Nguyét Lam (phai) trude (vu Dong xudn 2023) va sau khi thir nghiém
hé thong ho tro vin hanh (vu Péng xudn 2024)

C6 thé thiy rang, lugng nudc cap cho cay trong
da phu hop hon tai ca 2 md hinh trinh dién
(dGng ltc, du luong). Bén canh do, tac gia cling
da tinh toan luong nudc cip twong ddi tai mot
cdng c6 didu kién tuong ty dé 1am ddi chimg.
Két qua duoc thé hién tai Hinh 8 dudi day. Co
thé thay rang, luong nudc cap cho ciy trong tai
ca 2 md hinh trinh dién déu phu hop hon rd rét
s0 v6i tai cong dbi ching.

Mic du c6 sy cai thién dang ké trong viée cap
nuoc, nhung chi s6 vé hiéu qua nang sut cay
trong khong c6 thay d6i dang ké. Tai cong

Thuyén Quan, chi s6 nay giam gan 1%, trong
khi d6 cong Nguyét Lam tiang hon 1%. Diéu
nay cho thay hé thdng hd trg van hanh hau nhu
khong co tac dong t6i ning suét lua.

C6 hai chi s6 khac khong co6 su thay doi o ca 2
md hinh trinh dién 1a hiéu qua tng pho xam
nhdp man R va chi sb an toan cua cong trinh S
(déu bang 0). Nguyén nhan 1a ca trudc va sau
khi p dung hé thng hd trg van hanh ving tudi
ctia ca 2 cong déu khong co dién tich thiét hai
do xam nhdp man. Cac cong trinh cling khong
gip su ¢ nao vi vay khong lam phat sinh chi
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phi khéc phuc su cd.

Hinh 8: Dién bién hé sé cdap nuée twong doi
tai cong Thuyén Quan, cong Nguyét Lam va
déi chitng (vu Béng xudn 2024
Mot chi s6 khac c6 tang nhiéu 1a chi sé vé kiém
tra quan tric (ting 50% & ca 2 mod hinh trinh
dlen) Trude d6, cac cong chi co thiét bi quan
tric myc nuédc bang thuy chi, viéc quan tric
man dugc thuc hién bang thu cong, khong co

tram quan trac.

Bén canh cac chi sb vé k¥ thuat cho thiy su cai
thién ctua hé théng téi cong tac QLVH, chi $6
vé kinh té tai cho thay chiéu huéng nguoc lai.
S6 liéu cho thay suét chi phi van hanh va bao
dudng thuong xuyén (O) tang nhe tai cong
Thuyén Quan va Nguyét Lam lan luot 14 9,95%

va 10,16%. Piéu nay la do cac chi phi phat sinh
thém khi can phai stra chita, bao dudng cac thiét
bi quan tric. Ngoai ra, yéu t6 thé ché (ting
luong co s& ap dung tir thang 7/2024) cting lam
cho chi sé O ting nhe.

Dbi voi nhom chi sd vé sy hai 10ng ciia ngudi
st dung, 22 cong nhan van hanh truc tiép va
cac can bd k¥ thuat, can bo quan ly co lién
quan da cho ¥ kién danh gia bang bang hoi.
Két qua phan tich dinh luong bang phuong
phép théng ké mo ta dugc trinh bay ¢ Bang 2
dudi day. S6 liéu cho thdy 100% sb nguoi
duoc hoi cho réng hé théng hd trg c6 hiéu qua
(Bién quan sat Hiéu qua). Bién quan sat Muc
d6 hiéu qua c6 gia tri Mean = 4,09 cho thiy
nguoi sir dung cho rang hé théng c6 hiéu qua
cao. Tat ca cac bién tir Ul (Hiéu qua st dung
nudce) t6i U7 (Kha nang tiép can st dung) c6
Mean giao dong tir 4,23 — 4,64, d6 1éch chuan
Std. Dev giao dong tir 0,492 — 0,685 cho thay
ngudi st dung dong y cao rang hé thdng c¢6
hiéu qua theo ca 7 chi sé nhom 2.

Bing 2: Két qua phén tich thong ké mé ta danh gia hi¢u qua mé hinh tir nguoi sir dung

N Minimum | Maximum Mean Std. Deviation

Hiéu qua st dung nudc 22 3 5 4,23 ,0685
Bao v€ co so vat chét 22 4 5 4,64 ,492
Hi¢u qua van hanh 22 4 5 4,45 ,510
Hi¢u qua quan ly 22 3 5 4,32 ,716
Tinh 6n dinh cta hé thong 22 4 5 4,36 492
Thich tmg xam nhdp mén 22 4 5 4,50 ,512
Kha ning tiép cin sir dung 22 4 5 4,50 512
Hi¢u qua 22 1 1 1,00 ,000
Mtrc d6 hi¢u qua 22 3 5 4,09 ,610
Valid N (listwise) 22

3.4. Thao luan su [8].

Két qua danh gia cho thiy, hé thong hd trg van
hanh thong minh cdng ngin man, didu tiét nudc
1a ¢ hiéu qua. Hiéu qua cta hé théng duoc thé
hién r6 nét nhat & cong tac van hanh cong. Sau
khi 4p dung hé thdng, cong tac van hanh cap
nudc da chinh xac va tin cdy hon dang ké.
Thong qua d6, hé thong gop phan giup sir dung
tai nguyén nudc hidu qua hon. Piéu nay phu
hop véi két luan ctia Nguyén Lé Diing va dong
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Chura c6 bang chig rd rang chimg minh hé thong
hd tro van hanh théng minh c6 thé 1am ting ning
suat lua. Thyc té thi ning suét lua tai ving nghién
ctru d3 & vao muc 6n dinh va phu thudc vao nhiéu
yéu td. Bén canh d6, md hinh trinh dién méi chi
thuc hién & cong trinh dau méi cua hé théng, tac
dong chua du sau tdi ndi déng.

Céc chi tiéu hiéu qua ve tng ph6 xam nhap méan



va an toan cong trinh mdc du chwa co bang
chimg rd rang, nhung c6 thé két luan 1 hé thong
c6 hiéu qua nay thong qua cac chi sé danh gia
vé su hai long nguoi sir dung. Thuc té thi viéc
van hanh céng mot cach linh hoat trong khi van
dam bao khong cé thi¢t hai do xdm nhap man
cling d4 phan nao chtng minh tinh hiéu qua cua
n6. Véi hé théng nay, cong nhan van hanh hay
ngudi quan 1y ¢ thé chi dong hon trong tmg
pho thién tai néi chung, xam nhdp man nodi
riéng. S6 liéu quan tric hay lich sir van hanh
cong trinh dugc ghi chép trén hé thdng co s dir
lidu, c6 thé truy xuét bat ky lac nao, bat ky &
dau c6 Internet 1a cong cu hitu ich trong truong
hop c6 su cb dang tiéc xay ra.

Mac du dugc ky vong la s€ giup giam chi phi
quéan 1y, van hanh cong trinh, nhung cac s liéu
lai cho thdy két qua nguoc lai. Pbi voi cong
Thuyén Quan, noi ¢6 4 cong nhan quan 1y, van
hanh cong trinh, hoan toan c6 thé thir nghiém
tiét glam nhan cong lao dong. Tuy nhi€n, pham
vi dé tai khong du tham quyén dé lam viéc nay.
Nguoc lai, cong Nguyét Lam chi c6 2 cong
nhan van hanh, nhung van dam bao quéan 1y, van
hanh cong trinh c6 quy mo tuong tu. Vi su so
sanh nhu vy, cong Thuyén Quan hoan toan cé
thé cit giam 50% nhén cong lao dong.

Pénh gia ctia nguoi sit dung ciing cho thiy hé
thdng c6 thé sir dung mot cach dé dang sau khi
dugc huéng dan. Phin mém co giao dién than
thién, trong khi cong nhan van hanh cé thé tu
bao tri va stra chita, thay thé phan 16n thiét bi.
Bén canh do, céc thiét bi ngoai vi da hoat dong
t6t trong moi trudng nudc nhiém man va trai
qua con bdo sb 3 lich st vira qua ma khéng c6
thiét hai ddng ké nao. Pay 13 nhitng diém méu
chét, quyét dinh viéc hé théng c6 dugc nhan
rong hay khong.

4. KET LUAN

Hién dai hoa dang 1a budc phét trién tiép theo
ctia nganh Thuay loi. Didu ndy cang quan trong
hon trong bdi canh g phé véi BDKH va NBD
dac biét 1a v6i cac ving ven bién. La mot trong
nhimg dia phuong dimg dau ca nudc vé nong
nghiép noi chung va thay lgi noi rieng, HTTL
ctia tinh Thai Binh d& dugc chu trong phat trién

tir 1au, dén nay dd twong dbi hoan thién. Tuy
nhién, cong tac QLVH CTTL, dac biét la cac
cong dudi dé 1am nhiém vu ngan man, diéu tiét
nudc moi chi dung lai & cong doan dién khi hoa.
Két qua nghién ctru ctia nhom tac gia d chi ra
hé thong hd trg van hanh thong minh cbng dudi
deé mang lai hi€u qua cao trong quén ly, sir dung
tai nguyén nudc. Hiéu qua thé hién rd nét nhat
O tinh chinh x4c va d¢ tin cdy trong van hanh
cdng. Céc chi tiéu hiéu qua khac nhu tng pho
xam nhap man, an toan cua cong trinh mac du
chua minh chimg duogc béng s6 liéu cu thé,
nhung van dugc nguoi st dung danh gia 1a cé
hiéu qua thong qua céac chi s6 vé sy hai 1ong ctia
nguoi st dung. Mac du chi phi quan ly, van
hanh va bao tri cong c6 ting nhe, nhung vé tong
thé hé thong c6 hiéu qua. Pay ciing 1a danh gia
ciia ngudi sir dung hé thong sau thoi gian thi
diém.

Trong khuén kho nghién ctru ndy van con mot
s6 van dé chua giai quyét dugc, cu thé:

- Hé théng méi chi duge thi diém & cong trinh
dau méi, chua ap dung cho cac khu vuc khac
trén HTTL nhu hé thong dan chuyén (kénh), hé
thong nodi dong... Vi thé cac tac dong cua hé
thong t6i hidu qua cia HTTL chua day du.

- Hé thdng duoc ky vong c6 thé lam giam nhan
cong lao dong, nhung trong pham vi nghién ctru
nay chua thi diém cat giam nhan cong lao dong
duoc.

Céc van dé nay s& 1a hudng nghién ctru tiép theo
ctia nhom tac gia dé giai quyét bai toan hién dai
hoéa trong quan ly, khai thac cong trinh thay loi
o Viét Nam.

LOI CAM ON

Nbi dung bai bao 1a mot phan két qua nghién
cru cta dé tai “Nghién ctru, g dung giai
phap diéu khién théng minh hé thong cong
ngin min va diéu tiét nwée phuc vu hién dai
héa néng nghiép gin véi thich ing bién ddi
khi hiu trén dia ban tinh Thai Binh”. Cac tac
gid xin chan thanh cam on S& Khoa hoc va
Cong nghé tinh Thai Binh da tai trg kinh phi,
Cong ty TNHH MTV KTCTTL Bic Thai
Binh va Cong ty TNHH MTV KTCTTL Nam
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Thai Binh di phdi hop thuc hién dé tai nay.
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