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Théong qua viéc thue hién dé tai nghién ciru cAp nha nwéc, nhém nghién ciru thude Vién Nghién ciru Pién
tir, Tin hoc, Tw dong hoa (Bo Cong thwong) da thiét ké, ché tao thanh cong hé thong quan tric cac thong
s6 chinh hd tro cong tac du bao va diéu tiét an toan ho thuy dién Hoa Binh. H¢ théng dwgce xay dung dua
trén ng dung nhu'ng cong nghé do hién dai, cac vi mach tich hgp cao, ky thuat xir ly va glal phap truyen
t1n tién tién. Nhirng két qua thir nghiém cho thay, hé thong c6 kha niang tlro’ng thich véi hé thong quan trac
san c6, thu thap thong tin day dua, kip thoi va chinh xac... Nho doé ¢6 thé nang cao chat lwgng dw bao cia
hoat dong quan tric, gép phan hién dai héa mang lwéi quan tric khi twong thity vin qudc gia.

Tir khéa: hé thong quan tric tw dong, lwong mura, lwu lwong dong chdy, mirc nwdc.

Chi so phén logi 2.2

RESEARCH AND DEVELOPMENT
OF DISCHARGE AND RAINFALL
MONITORING SYSTEM TO
SUPPORT THE SAFETY OF
HOA BINH HYDROPOWER

RESERVOIR

Summary

In this work, an automatic discharge
and rainfall monitoring system has
been developed for Da river basin.
The system meets the urgent demand
for automatic monitoring solution for
hydrology in Vietnam. It also serves
as a reference model for dam safety
monitoring stations with a better
performance and higher reliability.
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Pat van de

Cong trinh thuy dién Hoa Binh 14 noi diéu tiét, chong 1
cho luu vyuc song Héng, thuc hién cac nhi€ém vu phat dién,
chéng 1, tudi tiéu, phuc vu san xuit nong nghiép va cac nhu
cau khac cta doi séng - x4 hoi. Bé dam bao an toan va hiéu
qua trong cac nhiém vu trén, chét lugng cua cong tic quan
trac, du bao dong vai trd quan trong trong viéc van hanh cong
trinh.

Hién nay, mot s6 dai khi tuong thuy van ¢ nudc ta da budc
dau dugc quan tim ning cap trang thiét bi hién dai. Tuy nhién,
da phan cac dai hién nay déu o trong tinh trang thiét bi quan
trac lac hau, thiéu dong bo, chua thanh hé théng va phuong
thirc truyén tin con thu cong... Chinh vi vay, cong tac du bao
va van hanh diéu tiét ho chua da phén déu dua trén cac ban
tin duoc cip nhat thi cong, thong tin cung cap chua kip thoi.
bé phuc vu van hanh h¢ théng hd chira an toan va hiéu qua
(trir va x4 nude hop 1y), can thiét phai ning cao chét luong
cong tac quan tric, hién dai hoa, ddng bo trang thiét bi phuc
vu quan tric, ting mat d6 mang ludi quan trac va tu dong hoa
qua trinh thu thap, cap nhat dir liéu trén co sé mét hé théng
quan tric tu dong.

Trudc yéu cu nay, Vién Nghién ctru Pi¢n tur, Tin hoc, Ty
dong hoéa (B6 Cong thuong) da nghién ciru thiét ké va xay
dung thanh cong mot hé thdng quan tric, cung cap so liéu vé
luu luong, luong mua va myuc nude mot cach chinh xac, kip
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thoi hd tro cong tac diéu tiét an toan hd chua thuy dién
Hoa Binh; gop phan nang cap, hién dai hoa mang ludi
quan trac khi tugng thuy van quoc gia.

Noi dung va két qua nghién ciu

Hé thdng quan tric dong chay va luong mua thuc
hién quan tric tu dong cac thong sé: luu luong dong
chay, luong mua va mtrc nude. Cau hinh ciia hé thong
dugc lva chon dya trén viéc tham khao céu trac cua
nhitng hé thong quan tric khi tugng thily van hién dai
ctia mot s6 hang trén thé gidi, dién hinh 1a hé thong cua
Vaisala [1] va tham khao thiét ké cac hé théng quan
trac khi tuong thuy van tu dong, thay thé cac phuong
phap do dac thu cong truyén thong [2, 3].

Thiét ké caa hé théng tap trung vao viéc tu dong
hoa qua trinh quan tric cac thong sd, toi wu hoa va
giam sat nang luong tiéu thy, sir dung pin mat tro1i, dac
biét thiét ké tap trung tich hop cac giai phap truyén
thong, nham dam bao hé théng c6 thé hoat dong doc
lap trong moi diéu kién co s& ha tﬁng. Dé)ng thoi, thiét
ké cling dam bao hé thdng c6 thé tuong thich vi mang
ludi quan tréc khi tugng thuy vin qubc gia dam bao co
thé ghép ndi, hd tro va gop phan nang cap qua trinh thu
thap dit liéu va truyén tin ctia hé thong san co.

So db thiét ké téng thé va hoat dong cua hé théng
quan trac dugc thé hién trén hinh 1.
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Hinh 1: so do thiét ké tong thé hé thong

Hé thong dugc xdy dung dudi dang mot hé rit gon,
chira ddy du céc tinh nang ctia hé thdng hoan chinh, co
tinh m& dé khi can thiét trang bi thém thiét bj khac. Khi
d6 chi viéc diéu chinh phan mém dé tich hop thanh hé
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thdng day du theo yéu cau. Cac thanh phan chinh cua
hé thdng quan tric tu dong gom:

- Trung tim quén 1y, diéu khién hoat dong cuia toan
hé théng (may chu), tich hgp phin mém thu nhan va
chiét xuat dir lidu cung cap cho hé thong diéu hanh va
quan 1y ho thuy dién Hoa Binh. Trung tim quan 1y trao
ddi dit liéu voi cac tram hién truong qua SMS/GPRS/
UHF, chuyén dbi dir liéu thanh dinh dang phu hop, sin
sang giao tiép voi hé thong didu hanh cua Nha may
thuy dién Hoa Binh va dai khi tuong thiy van vung.
Phan mém cho phép quan 1y hoat dong cta toan hé
théng v6i nhiéu chirc nang nhu quan 1y va cdu hinh
dia diém do, cac thong s do, bao céo thong ké theo
thoi gian, hién thi truc tuyén cac dir liéu va tich hop
ban d6 sb.

- Céc tram hién trudong gdm thiét bi do luu luong
dong chay, tram do mua va tram do murc nudc ty dong,
thuc hién thu thap mot cach tu dong lién tuc cac thong
s6 nhu mure nudc, lwong mua tai luu vyc hd Hoa Binh,
luu lwong dong chay vao hd chira; truyén dir lidu t6i
trung tdm quan 1y theo chu ky duoc thiét 1ap bang cac
ban tin thu dién i, tin nhin hodc cc gbi tin qua duong
truyén UHF (tiy vao diéu kién co s6 ha tang tai vi tri
lap dat tram ma st dung cac giai phap truyén tin phu
hop). Cac tram dugc st dung giai phap toi uu vé ning
luong, st dung pin mat troi.

Tram do murc nudc va tram do lwong mua dugc thiét
ké va ché tao nho gon, cac tinh nang do luong, truyén
tin, quan 1y nang lugng thong minh déu duoc thuc
hién trén mot dong CPU tich hop chirc ning truyén tin
Q-series cua Sierra. Chirc nang giam sat dién ap acquy
va nap thong minh cho pin mét troi cua tram do ciing
dugc thuc hién thong qua IC chuyén dung cua “Texas
Instrumen”. Tram do mua va tram do mirc nudc s
dung ciu hinh twong ti nhau, bao gdm céc thanh phan
chinh la: t4 tram chira cac bo mach nguén, bo mach
CPU tich hop truyén thong, bo mach hién thi, modem
truyén UHF, khdi module chirc ning thyc giao tiép véi
cam bién do muwa, cam bién do muc nude va bao vé
tin hiéu dau vao cho tram do. TAm pin mat troi va cac
anten UHF, GSM duogc 1ép dat bén ngoai tram do. So
dd thiét ké tram do mua va tram do muc nudc duoc
trinh bay ¢ hinh 2.
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Hinh 2: so do thiét ké tram tu dong do mua (a) va do mirc nuwoc (b)

Thiét bi do luu luong dong chay st dung phuong
phap quét song siéu 4m trén hiéu ing Doppler, c6 thé
tham khao trong [4]. Thiét bi do luu luong gdm c6
2 phén, phan dudi nuéc va phan trén can. Phan dudi
nude chira cac cam bién siéu 4m, chuyén mach thu va
phat cac tin hi¢u si€u am, tién xir ly tin hi€u si€éu am
thu nhan dugc tr moi trudong nudc va truyén tin hiéu
vi sai ti cac 16i vao tuong tu ciia phan trén can. Phan
trén can chira cac khéi chirc nang xir 1y va diéu khién
trung tAm, truyén tin va ngudn acquy cap dién cho toan
bo thiét bi. CAu triic cia thiét bi do luu luong dugc md
ta ¢ hinh 3.
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Hinh 3: so do thiét ké thiét bi do heu lwong dong chdy

Quy trinh hoat dong cta hé thng trén bao gom:

Tram do mirc nude thuc hién quét tin hi¢u tir sensor
do mirc nudc véi chu ky 30 phut/lan. Dit liéu do mirc
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nuée dugc truyén t6i tram trung tim theo chu ky 1 gio/
1an (chu ky nay duoc thiét 1ap boi can bo quan 1y).

Tram do mua hoat dong khong theo chu ky ma dya
theo tin hiéu dau vao tir cam bién do mua. Khi c6 mua,
tin hiéu xung tr sensor do mua s¢€ kich hoat chtrc ndng
do cua tram do mua. D li€u tir tram do mua duoc
téng hop thanh cac ban tin 1 gio/lan. Cac ban tin duoc
truyén dén tram trung tdm thyc hién theo chu ky do can
bd quan 1y cai dat (1 gio/lan hodc theo 6p 12 gid/lan
vao 7 gio va 19 gio hang ngay).

Thiét bi do luu lugng dong chay dugc can bd cua
tram thiy van vung thuc hién, thudng 1a 2 lan/ngay
hodc thudng xuyén hon tiy theo yéu cau thuc té. Dir
lidu thu thap duoc tir thiét bi do lwu lugng duogc tu
dong truyén t6i tram giam sat trung tdm theo chu ky
duoc cai dat tir xa.

Tram trung tam lién tuc nhan dir li¢u tr cac tram
hién truong, thuc hién tong hop dit liéu, thuc hién hién
thi online dang bang hoac dd thi, sao luu va bao cdo
thong ké theo thoi gian... va dua ra cac canh bao (néu
c6). Céc dit liéu nay giup can bd quan 1y c6 thé du bao
mirc nu6e d6 vé ho chira va xay dung phuong an van
hanh vi¢c trit/xa nudc moét cach hop 1y, ddm bao an
toan chéng 1i va ning cao hiéu qua phat dién cia cong
trinh.

Tram do mua va tram do muc nude tu dong (hinh 4)
c6 cac tinh nang k¥ thuat chinh sau:

- Tinh nang do luong: do mua (dudng kinh mi¢ng
hting: 200 mm; d9 phan giai: 0,1 mm; do chinh xac:
+4%); do myc nudc (d0 chinh xéac: £2 cm; do phan
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giai: 1 cm).

- Tinh ning phan ctmg: hién thi: man hinh LCD don
sac; luu trir s6 liéu: bo nhd MMC 512 Mb; truyén tin:
hd trg GPRS/SMS, MODBUS, UHF; hd trg truyén tin
du phong; thoi gian hoat dong bang pin mit troi: 14
ngay; ngudn dién: 12 VDC hodc tim pin ning lugng
mat troi.

- Tinh ning phin mém: hd trg cau hinh tai chd; hd
tro cau hinh tir xa; hd tro hiéu chinh tham sb dau do va
Al; gui tin bao ty dong; chirc nang datalog; tiét kiém
nang lugng.

- Tinh nang thiét bi: chong sét: cip 2; cong suat tiéu
thu: 0,3 W; v thiét bi: dat tiéu chuén IP67.

Hinh 4: hinh anh tram do mua va do mirc nudc tw dong

Cac tram do cua hé théng da duoc lép dat thor
nghiém song song voi cac thiét bi quan tric tai cac
Tram khi tugng Co Noi, Hat Lot va Son La. Qua ddi
chiéu va kiém tra dir liéu dua vé (trén co so dit liéu
tai tram trung tam) va Kkét qua nhan duogc tir can bo k¥
thuat tai tram do, két qua cho théy: tram do hoat dong
6n dinh, chinh xac, chat lugong tmyén tin cao, on dinh
va tram do c6 thé hoat dong doc lap, duy tri hoat dong
t6t trong diéu kién thiéu sang.

Hé thdng duoc thiét ké véi cac giai phap ki thuat
t6i uru nhét cho timg chire ning, ap dung cac cong nghé
tién tién va phu hop nhat trong diéu kién nghién ctru,
g dung & nudc ta. Cac giai phap vé truyén tin va tinh

TAP CHI

HOA HOC

ONG NGHE I} Nam 2(7) 72015

mo trong thiét ké cua hé thong dam bao cho hé thong
c6 kha nang ung dung cao, tuong thich va san sang
ghép ndi voi hé thng khi twong thuy van qudc gia,
hd trg hién dai hoa mang ludi quan tric hién co. Tinh
nang truyén tin ty dong, kha ning giam sat online cua
hé thong 1a mot hd tro hitu ich, kip thoi cho cong tac
giam sat va van hanh an toan ho chira thiry dién. Chirc
nang quan tric ty dong, chinh xac cta cac tram hién
truong co6 thé thay thé cho phuong phap quan tric va
thu thap dir li¢u thu cong hién nay tai cac tram quan
trac. Cac thiét bi do nhom nghién ctru ché tao c6 thé
thay thé cho cac thiét bj quan tric hién dang phai nhap
ngoai.

Két luan

Hé thong quan tric luu luong dong chay va luong
mua di dugc thiét ké va ché tao thanh cong dya trén
nhitng phén tich, danh gi4 thyc trang trang thiét bi cua
mang luéi khi tugng thiy van qubc gia va nhu cau thuc
té cia cong tac quan tric va céng tac du bao, van hanh
hd thuy dién Hoa Binh. Hé thdng cho phep tu dong
quan tric va truyén cac dit liéu quan tric vé cac thong
s6 luu lwong dong chay, muc nude, luong mua dén
trung tdm giam sat. Thong s6 k¥ thuat va chic ning
hoat dong cua cac thiét bj trong hé théng tuong duwong
v6i cac hé théng quan tric twong Gng hién dai cua cac
nudce tién tién. Két qua cho thay, nhém nghién ctru c6
thé ché tao cac san pham cia hé théng quan tric luu
lugng dong chay va lugng mua phuc vu hd trg cong tac
diéu tiét an toan ho chua thuy dién. Qua d6, gop phan
hién dai hoa mang ludi quan tric khi twong thuy vin
qudc gia, dam bao vé chit luong quan tric, cling nhu
chét luong truyén dir liéu ty dong, on dinh va tin cay.
Véi viée thiét ké hién dai va gia thanh ha, cdc san pham
do nhom ché tao 6 thé thay thé san pham nhap ngoai.
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