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HE THONG GIAM SAT PIEU KHIEN, DU BAO LU, DU BAO
NGAP LUT VUNG HA DU VA PIEU HANH HO CHUA THEO
THOI GIAN THUC PHUC VU CONG TAC PHONG CHONG LUT
BAO, GIAM NHE THIEN TAL
ThS. Nguyén Qudc Hiép —

PGD Trung tim Cong nghé Phan mém Thiy loi
Vién Khoa hoc Thuy lgi Viét Nam.

Abstract: In the last years, the reservoirs that have contributed significantly in
cutting and degrading flood have lightened natural calamity in the flood seasons, they
have also provided water for agricultural production, industry, and running water in
the lowlands, this contribution of the reservoirs has a part in food security and brings
Vietnam to become one of the most export-intensive country in the world with main
agricultural products such as rice, coffee... However, in recent years, riverhead
forests have been destroying brutally, additionally climate change phenomenon made
the change of hydrographical rules of streams to reservoirs. Now the urgent matter is
to build a monitoring system to observe rainfall throughout the reservoirs’ basin,
water levels of reservoirs, gate apertures, spillways and data processing to predict
water level of reservoirs in realtime, and also gates and spillways could be remotely
controlled. These functions of monitoring system support the superviors operate the
resovoirs safely in flood seasons and save on water in dry seasons. This monitor-
control-and flood predict system was built by Center for Water Resources Softwares
and applied at Dinh Binh reservoir-Binh Dinh province, Cua Dat reservoir-Thanh
Hoa province, Vuc Mau reservoir-Nghe An province, Dong Tien reservoir-Quang
Nam province, Vinh Trinh reservoir-Quang Nam province.
Tém tit ndi dung:
Trong nhitng ndm qua cdc hé chira nuée da gép phan quan trong trong viéc cat

lii, cham lii lam giam nhe thién tai trong miia mua bdo va cap nwéc phuc vy san xudt
néng nghiép, céng nghiép va sinh hoat cho ving ha du gép phan rat Ién dam bdo an
ninh lwong thuc va dwa Viét Nam thanh mot trong cac nuoc xuadt khau luvong thuc,
café,..lém nhat trén thé gidi. Tuy nhién trong nhitng nam gan ddy rimg dau nguon da
va dang bi tan phd ndng né, cong voi tinh hinh bién doi khi hdu toan cau da lam thay
doi cdc quy ludt vé thity van, vé dong chdy dén cdc ho chira. Nhu cdu bire xiic cia thie
1é hién nay la lam thé nao dé du bdo dong chay dén ho, dién bién muc nudc ho, dw
bdo ngap lut vung ha du iing voi cdc phuwong dn xa tran. He thdng thong tin giam sat
diéu khién, du bao lii, dy bao ngdp lut viing ha du va diéu hanh hé chira theo thoi gian
thyc sé giai quyét dwoc cac van dé nay. Hé thong da dwoc Trung tam Céng nghé Phdn
mém Thiy loi — Vién Khoa hoc Thiiy loi Viét Nam nghién citu xdy dung va dp dung
cho hé chita nuwée Pinh Binh tinh Binh Pinh; Ho chita nuée Cira Dat, tinh Thanh
Héa; Ho chira nuée Ve Mdu, tinh Nghé An; Hoé chira nuée Dé‘ng Nghé, TP Da Nafng;
Ho chira mede Péng Tién, tinh Qudang Nam; Ho chira mede Vinh Trinh, tinh Qudng
Nam.
1. Pit van dé

Ca nudc cd khoang 5.470 ho chira thay loi (ho thity dién chua co sb liéu théng
ké), trong d6 c6 706 hd vai dung tich 16n hon 1 triéu m3, 98 hd chira v6i dung tich 16n
hon 10 triéu m3, con lai la cac hé ¢6 dung tich tir 0,2 - 1triéu m3. Cac ho chira da gop
phan quan trong trong viéc cat 1, chdm 10 1am giam nhe thién tai trong mua mua bao
va cap nudc phuc vu san xuat néng nghiép, cong nghiép va sinh hoat cho ving ha du
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gop phan rat 16n dam bao an ninh luong thuc va dua Viét Nam thanh mot trong cac
nuoc xuat khau lwong thuc, café,..lon nhat trén thé gioi. Tuy nhién trong nhiing nam
gan day rung dau ngudn di va dang bi tan pha nang né, cong voi tinh hinh bién ddi khi
hau toan cau di l1am thay doi cac quy ludt vé thuy van, vé dong chay dén cac hé chira.
Trong khi d9, cac cong cu dé gitup can bd quan 1y tinh todn diéu hanh ho rat don gian
hoic khong c6, chil yéu 1a diéu hanh theo kinh nghiém.

Vi vdy, van d& lam thé nao dé diéu hanh hd chira an toan vé cong trinh, an toan
cho vung ha du hd nhung van dam bao nhiém vu tich nudc phuc vu phat dién, san Xuat
néng nghiép dang 1a van dé birc xtc cua thuc té hién nay.

Pé giai quyét van dé trén, Trung tdm Cong nghé Phan mém Thuy loi — Vién
Khoa hoc Thuy loi Viét Nam da nghién ctru xay dung giai phap “Xay du‘ng hé thong
thong tin giam sét - diéu khién, du bao 1, du bao ngap lut ving ha du va diéu hanh ho
chira theo thoi gian thyc phuc vu cong tac phong chéng lii lut, giam nhe thién tai”. Pay
la mot giai phap khoa hoc téng thé, tir giam sat tu dong lugng mua trén luu vyc, lugng
mua vung ha du ho muc nude hd, dd mé cac cira tran, cira cong, diéu khién dong mo
cac cua tran, ctra cong tai nha quan Iy hodc tir xa (trong trudng hop khan cip) dén du
bao 1l va diéu hanh ho chira theo thoi gian thuc, du bao ngap lut phia ha du ho theo
cac kich ban xa tran.
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Hinh 1 — So' do tong thé ciia hé thong.

2. M ta cac thanh phan ciia hé thong.
2.1. Cdc thiét bi phin cieng
a. Tram do mua ty dong:
Cécqtram do mua ty dong dugc bd tri trén lu'u‘vu’c va ha du ’hé. Tuy theo dién tich
va dac diém cua céc vung trong luu vuc va ha du ho ma c6 thé bo tri cac tram do mura.
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Hinh 2 — Tram do mua tw dong.

- Céc thiét bi chinh bao gdm:
+ Thung do mua;
+ Hé thdng pin mat troi;
+ Thiét b thu thip va truyén sb liéu (RTU);
+ Tt thiét bi.
- Céc dic diém chinh:
+ St dung ning luong pin mit troi dé cung cip dién cho hé thong;
+ Truyén s6 liéu vé co s& dir liéu may chi qua dién thoai di dong thong qua dich
vu SMS, GPRS.
+ Do duoc mua tran.
+ Biét duoc luong mua tirc thoi (tinh tir 7h sang dén thoi diém hién tai)
b. Tram do muc nuéc doc theo trién song ha du hd.
Tuy theo dic diém song phia ha du hd ma c6 thé bd tri nhiéu hay it cac tram do
muc nudc.
- C4c thiét bi chinh bao gdm:
+ Thiét bj do muc nudc;

+ Hé thong pin mit troi;
+ Thiét b thu thap va truyén sb liéu (RTU);
+ T thiét bi.
- Céc dic diém chinh:
+ St dung ning luong pin mit troi dé cung cap dién cho hé thong;
+ Truyén s6 liéu vé co so dir lidu may chu qua dién thoai di dong thong qua dich
vu SMS, GPRS.
+ Do dugc muc nudce tic thoi.
c. Tram giam sat — diéu khién cong trinh dau mbi.
- Céc thiét bi chinh bao gdm:
+ Thiét bi do muc nude hd, ha luu cac céng léy nudc;
+ Thiét bi do 46 mé céac cira tran xa I, cac cong ldy nudc;
+ Céc ti thiét bi hién truong dé thu thap cac so ligu myc nude, do mé cura tran,
cua cong, cac so lidu trang thai van hanh cua cac xi lanh thuy lyc diéu khién ctra tran
ctra cong va diéu khién xi lanh déng mé cac cira tran cira cong;

+ Céac chét tu dong cac cua tran khi tran ¢ trang thai mo hét cira;
3
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+ Hg¢ thong camera dugc két ndi voi bd ghi hinh va dugc hién thi trén ti vi man
hinh 16n tai phong di€u khién cta nha quan ly;
+ Ban diéu khién trung tim dit tai phong diéu khién cta nha quan 1y;
+ May tinh chu dé luu trir dir licu;
+ May tinh PC dé giam giat va diéu khién hé thong tai phong diéu khién ciia nha
quan ly;
+ Pudng truyén cap quang hoic ADSL c6 dia chi IP tinh.
- Céc dic diém chinh:
+ Su dung nguén dién lqéi hoaf}c nguén dién tor may nd dé diéu khién dong md
cua tran, ctra cong tu phong di€u khién trung tam,;
ot Trogg truong h(,)*p‘ nguén gTién luéi hoac nguén dién tor may nd bi su ¢d thi hé
thong c6 thé sir dung nguon dién dc quy dé€ phuc vu cong tac gidm sat.
ot Trqyén toan bo sb liéu: muc nude hd, muc 1}11’(’70 ha lvu, d0 mé cua tran, ctra
cong,.... vé€ co s& dir liéu may chu tai Van phong chong lut bao gidm nhe thién tai qua
mang Internet c6 day hoac khong day.

2.2. Cdc phdn mém.

- Phan mém nhiing dé nap cho thiét bi PLC S7-300 tai ban diéu khién trung tam;
nap cho thiét bi PLC S7-200 tai cac tii & cac cira tran x4 il va cac cong 13y nudéc;

- Phan mém duy bao 181, dy bao ngap lut phia ha du va diéu hanh hd chira theo thoi
gian thyc;

- Phan mém giam sat — diéu khién dya trén cong nghé WebGis.

3. M ta c4c chirc ning ciia hé thong.

Hé théng dugc chia 1am 3 chirc ning: Chirc ning giam sat; chirc ning tinh toan
du béo 1l va diéu hanh ho chira, du bao ngap lut phia ha du hd; chirc nang diéu khién
hé théng.

3.1. Chirc nang giam sat:.

Chtrc ning nay dugc thé hién thong qua phin mém giam sat — diéu khién hd chtra
Viét Nam dya trén cong nghé WebGis. Khi nguoi dung st dung trinh duyét Web vao
dia chi http:// hOChuaVietnam vn/, trén man hinh s& xuét hién ban do Viét Nam. Ngu’c‘wi
dung chon tinh can xem thong tin & bang danh sach cac tinh bén trai man hinh, phan
mém s& hién thi danh sach toan b cac hd chua trong tinh. Nguoi dung chon hd nao
can xem thong tin, phan mém s& dich chuyén ban d6 dén ho d6. Nguoi dung chi can
kich chudt vao hd can xem thong tin 1 phan mém s& hién thi:

- Thong tin tirc thoi va luu trir: Muc nudce ho, dung tich ho; d6 md ctra tran, luu
luong dang xa qua tran; d6 mo cira cong lay nude, luu luong dang chay qua cong;
lugng mua tai cac tram do mua trén luu vuc, dau mbi va ha du hd, myuc nudc tai tram
quan tric doc theo trién song phia ha du;

- Hinh anh tir cac camera 1ép dat tai dau mdi;

- Céc ban v& thiét ké cong trinh.

- Dy bao dién bién dong chay dén hd, muc nudce ho trong gid tiép theo.

- Dy bao ngép lut phia ha du ting v61 phuong 4n xa tran hién tai.
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Hinh 4 — Phan mém gidm sét — diéu khién ho chita dira trén cong nghé WebGis.
3.2. Chirc ndng tinh todn dw bdo lii, dw bdo ngdp lut phia ha du va diéu hanh ho
chia:

Chtrc ning nay duoc thuc hién thong qua phan mém du bao 1i, du bao ngap lut
phia ha du va diéu hanh hd chira. Phan mém duoc xay dung dang cilent —server, So d6
khéi ctia phin mém nhu sau:

Hinh5 - So d6 khéi phcfn mém du béo i, duw bdo ngdp lut phia ha du va diéu hanh ho
chura
a. Tinh toan du bdo dong chay dén ho, dién bién muc nuée ho.

Tir sb liéu do mua trén luu vue, mue nude hd, dd md cira tran, cta céng hién
tai. Phan mém s& tinh toan du bao dién bién luu lugng dén hd, muc nude trong Cac gid
t6i. Tur két qua nay nguoi dung c6 thé lva chon cac phuong an van hanh dong mé cura
tran. Ung voi mdi phuong an, phan mém dua ra phuong an ngép lut phia ha du. T
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phuong an ngap lut phia ha du nguoi dung c6 thé diéu chinh phuong an van hanh x4 li
cho hop 1y.

13 va ditu hanh B chis nusc Cia Dat

Hinh 6 — Giao dzen phan mém de bao i, dy bao ngap lutphza ha du ho va dzeu hanh
ho chira.

Phin mém str dung cac mo hinh : LTANK, phuong phap duong xu thé, phuong
phap dudng don vi téng hop khong thir nguyén, phuong phap Muskinggum, phuong
phap nhép luu dé tinh toan du bao dong chay dén hd. Ngudi dung co thé phan chia luu
vuc dé lya chon mét, hai, ba hodc ca 4 md hinh dé tinh toan du bao dong chay dén ho.
Ung v6i tirng mo hinh, hé théng ¢ cAu trac sb liéu diu vao va so dd tinh toan khac
nhau. Trong trudng hop str dung mé hinh LTANK d¢é tinh toan du bao dong chay dén
thi sau m&i mot mua 18, khi ma c6 thém chudi s liéu mua — dong chay, phan mém s&
tr dong tinh toan diéu chinh bd thong sb ctia mo hinh sao cho phu hop véi thuc té
nhit. Nhu viy, cang van hanh hé thong thi phin mém s& cang dwa ra két qua du bao
chinh xac.

b. Dur bdo ngdp lut ving ha du ho.

Hang tram kich ban ngdp lut dugc xay dung trudc voi cac phuong an xa tran
mg véi cac myuc nudc trén song va luong mua, thdi gian mua vung ha du ho. Khi
chon phwong 4n xa tran, phan mém sé& tw dong so sanh v6i phwong an xa tran nhu vay
vo1 myc nudce hién tai trén song, luong mua va thoi gian trén mua hién tai vung ha du
hd dé chon kich ban c6 sén gan dung vé6i cac sd liéu hién tai dé chon lam ban d6 du
béo ngap lut ving ha du ho.

3.3. Chikc ning diéu khién:

Viéc diéu khién cac ctra tran, cta céng duoc thuc hién tai 3 vi tri:

— Vi tri th@ nhat: Ttr phdn mém gidm sat- diéu khién trung tim trén may tinh dat
tai nha quan ly;

— Vi tri thr hai: Ban diéu khién dit tai nha quan ly;

— Vi tri tht ba: Tir cac tu diéu khién tai chd.

Trén mit ban diéu khién c6 2 khoa chuyén ché d diéu khién:

— Khoa 1: Chuyén ché do Tai chd/Tu xa

— Khoa 2: Chuyén ché do May tinh/Ban dk
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Hinh 7 — Ban diéu khién trung tam

Tuy theo timg truong hop ma can bo didu hanh (c6 quyén diéu khién hé thdng) co
thé chuyén khoa chon ché d6 diéu khién sang trang thai nhu sau:

— Ché d¢ diéu khién tir xa: Dé hé thng hoat dong & ché do diéu khién tir xa, ta
chuyén Khoa 1 sang vi tri Tir xa. Khi d6 cac chirc ning diéu khién tai tu diéu khién tai
chd s& khong co tac dung.

+ Néu Khoa 2 chuyén sang vi tri May tinh:s& cho phép ngudi van hanh diéu khién
va giam sat tir may tinh, tai ban diéu khién chi c6 thé giam sat cac trang thai thong
qua cic dén bao, cac nut bAm trén ban diéu khién s& khong c6 tac dung.

+ Néu Khda 2 chuyén sang vi tri Ban dk: s& cho phép ngudi van hanh diéu khién
va giam sat tai ban diéu khién, khi d6 trén may tinh chi c6 thé giam sat cac trang thai
thong qua cac dén bao, cac nut bam diéu khién s& khong c6 tac dung.

— Ché d¢ diéu khién tai chd( chuyén khoa chon ché do diéu khién sang vi tri Tai
chd) Khi d6 quyén diéu khién chuyén sang cac ti1 tai chd. Toan bd hé thong duoc diéu
khién b:?mg cac niit bAm va dén bao trén cac ti dat tai chd, cac chic nang diéu khién &
vi tri nhat va thir hai khong c6 tic dung.

— Truwdng hop dic biét: Hé théng & trang thai 1am viéc binh thudng, muc nudc
h6 dang cao can phai tién hanh xa lii ngay lap tirc, nhung vi mot 1y do nio d6 can bod
quan ly Tran khong thuc hién kip thoi thi hé thong s€ ty dong gui tin nhin thong bao
dén giam ddc, giam ddc c6 thé sir dung phan mém giam sat — diéu khién dé diéu khién
van hanh hé théng. Chi Giam ddc Cong ty KTCTTL hodc Vin phong chong lut bao
gidm nhe thién tai madi c6 chire ndng nay.
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Hinh 8 — Phdan mém gidm sdt va diéu khién hé thong tai ché tai ché va tir xa.
4. Piéu kién ap dung.

Tuy theo diéu kién vé co s ha tAng truyén thong, diéu kién kinh phi duoc dau tu
cua tung hé ma c6 thé ap dung toan bo hodc mot phan h¢ thong. Trong truong hop ap
dung toan bg hé thong thi yéu cau vé co s& ha tang truyén thong cua khu vuc ho chura
nhu sau:

- Phai gé song di¢n thoai d,i dong ‘Eai cac diém dit tram do mua tu dong trén luu
vuc, ha du ho va khu vuc dau moi cua ho chuira;

- Phai c6 duong truyén Internet dang cap quang hoic ADSL tai dau méi;

5. Pia chi cac hd chira da dwoc ap dung.

- Ho chita nue Pinh Binh, tinh Binh Dinh;

- H) chtra nude Cua Pat, tinh Thanh Hoa;

- Ho chira nudc Vuc Mau, tinh Nghé An;

- H6 chira nuwéc Dong Tién, tinh Quang Nam;

- H6 chira nuéc Dong Nghé, TP Pa Néng.

6. Két luan va kién nghi.

- Hé thong thong tin giam sat diéu khién ho chua giup cac co quan phong chéng
lut bdo, cdng ty Quan Iy Khai thac cong trinh Thuy lgi c6 the gidm sat duge cac hinh
anh cong trinh, muc nudc ho, d6 mé cua tran, Iuu lwong dang xa qua tran moi lac moi
noi thong qua mang internet. Trong truong hop khan cip lanh dao co quyén co thé
diéu khién van hanh ctra tran xa I tir xa;

o th‘i‘n mém du bao lu va diéu hanh h@) chtra theo thoi gian thuc gitp can bd
di€u hanh ho chtra c6 thé du bao dong chay dén ho, xay dung cac phuong an van hanh
h6 chira mot cach dé dang va dua ra canh bao ngap lut viing ha du ho. Viéc nay giup
Cong ty Quan ly Khai thac cong trinh Thuy loi ¢ thé van hanh ho an toan vé cong
trinh va ha du hd chira;

- Céc thiét bi chinh ciia h¢ théng do Trung tam Cong nghe Phan mém Thuy loi
— Vién tha hoc Thuy lgi Viét Nam nghién ctru ché tao véi cac tinh nang vuot troi so
vOi san pham nhap ngoai, gia thanh ré hon (20-30)%, thuan tién cho viéc bao hanh,
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bao tri hé théng. Céac san pham da duoc Trung tim do ludng Viét Nam kiém dinh vé
chat luong.

- Pé nghi Nha nudc nén co chi truong khi xay dyng méi hoic stra chita ning
cap cac ho chira nhat thiét phai c6 hang muc xay dung Hé thong giam sat diéu khién,
du bao 1ii, du bao ngap lut phia ha du va diéu hanh ho theo thoi gian thuc phuc vu
cong tac phong chéng lut bio giam nhe thién tai.



