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Théng qua viéc thwe hién dé tai nghién ciru cAp nha nwéc, nhém nghién ciru thudc Vién Nghién ciru Dién
tir, Tin hoc, Ty dong héa (B Cong thwong) di thiét ké, ché tao thanh cong hé thong quan tric cac thong
s6 chinh h{ trg cong tac dw bio va diéu tiét an toan hd thuy dién Hoa Binh. H¢ thong dwoc xay dung dua
trén wng dung nhu’ng cong nghé do hién dai, cac vi mach tich hgp cao, k¥ thuat xi ly va glal phap truyen
tm tién tién. Nhirng két qua thir nghiém cho thiy, hé théng c6 kha ning tlr(rng thich véi hé thong quan tric
sén c6, thu thap thong tin day dii, kip thoi va chinh xic... Nhé d6 c6 thé nang cao chit lu’o’ng du bao cua
hoat ddng quan tric, gop phin hién dai héa mang lwéi quan tric khi twong thiy vin quoc gia.

Tir khéa: hé thong quan trdc tw dong, liwong muwa, lwu lwong dong chdy, mirc nuéc.
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Summary

Hién nay, mot s6 dai khi twong thily van ¢ nudc ta da bude
dau dugc quan tAm nang cap trang thiét bi hién dai. Tuy nhién,
da phan céc dai hién nay déu & trong tinh trang thiét bi quan
trac lac hau, thiéu déng b, chua thanh hé théng va phuong
thirc truyén tin con thu cong... Chinh vi vay, cong tac du bao
va van hanh diéu tiét hd chira da phan déu dya trén cac ban
tin dugc cap nhat tha cong, thong tin cung cip chua kip thoi.
bé phuc vu van hanh hé théng hd chita an toan va hiéu qua
(trir va xa nu6e hop 1y), can thiét phai nang cao chat luong
cong tac quan tric, hién dai hoa, dong bo trang thiét bi phuc

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.

Keywords: automatic monitoring vu quan tric, tang mat 4o mang ludi quan tric va tu dong hoa
system, discharge, level, rain fall. qué trinh thu thap, cép nhat dit li¢u trén co s mot h¢ thong

. . uan tric tu dong.
Classification number 2.2 q it aong

Trudc yéu cau nay, Vién Nghién ctu Dién ti, Tin hoc, Ty
dong hoéa (B Cong thuong) da nghién ciru thiét ké va xay
dung thanh céng mot hé thdng quan tric, cung cap s lidu vé
lvu lwong, lwong mua va myc nwdc mot cach chinh xéac, kip
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thoi hd tro cong téc dicu tiét an toan ho chira thuy dién
Hoa Binh; gop phan nang cap, hlen dai hoa mang ludi
quan tric khi teong thuy van qudc gia.

Noi dung va két qua nghién ciu

H¢ thong quan tric dong chay va lugng mua thyuc
hién quan tric tu dong cac thong sb: luu lwong dong
chay, lvong mua va muc nudc. Cau hinh cua hé thong
duoc lya chon dua trén viée tham khao ciu trac cua
nhimg hé thong quan tric khi twong thuty van hién dai
ctia mot s6 hang trén thé gidi, dién hinh 1a hé théng cua
Vaisala [1] va tham khao thiét ké cac hé thdng quan
trac khi twong thuy van tu dong, thay thé cac phuong
phap do dac thi cong truyén thong [2, 3].

Thiét ké cua hé thong tap trung vao viéc ty dong
hoa qué trinh quan tric cac thong so, t6i wu hoa va
giam sat nang lugng ti€u thy, st dung pin mat troi, dac
biét thiét ké tap trung tich hop cac giai phap truyén
thong, nham dam bao hé thong c6 thé hoat dong doc
lap trong moi diéu kién co s& ha tang. Dong thoi, thiét
ké cling dam bao hé thong co thé tuong thich v&i mang
ludi quan trac khi trong thuy van quoc gla dam bao cod
thé ghép nbi, hd tro va gop phan nang cap qua trinh thu
thap dir liéu va truyén tin ctia hé thong sin co.

So d6 thiét ké tong thé va hoat dong cua hé thong
quan tric dugc thé hién trén hinh 1.

Két néi thyc té

f C6 kha nang m&
— ° T rongldy phong

PO

‘ TRAM THUY

‘ VAN VUNG | |

May tinh —L
chi

{5 GSM
A
e A
SMS/GPRS
Email
el DAIKTTVKHU [
GsM vwe N
(@) ( -
”Modom_j
UHF
oy DREED
TRAM HIEN UHF UHF ép ’
TRUONG T N
il Q
0 ¢~
TRAM HIEN { \ A
TRUONG - ! /
‘ UHF !
| fes, ~ —
| e !/ \
o g UHF ( UHE )
i A A r

| il
[0S T —

Hinh 1: so do thiét ké tong thé hé thong

Hé théng dugc xdy dung dudi dang mot hé rat gon,
chtra ddy du céc tinh nang cua hé thdng hoan chinh, c6
tinh m& dé khi can thiét trang bi thém thiét bi khac. Khi
d6 chi viéc diéu chinh phan mém dé tich hop thanh hé
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thong day di theo yéu cau. Cac thanh phan chinh ciia
hé thong quan tric ty dong gdm:

- Trung tim quén 1y, diéu khién hoat dong ctia toan
hé thong (may chu), tich hop phan mém thu nhan va
chiét xuét dir liéu cung cip cho hé thong diéu hanh va
quén 1y ho thity dién Hoa Binh. Trung tim quan 1y trao
d6i dir liéu voi cac tram hién truong qua SMS/GPRS/
UHF, chuyén d6i dir liéu thanh dinh dang phu hop, sén
sang giao tiép véi hé théng diéu hanh cua Nha may
thuy dién Hoa Binh va dai khi tuong thiy van vung.
Phan mém cho phép quan 1y hoat dong cua toan hé
thong véi nhiéu chirc ning nhu quan 1y va cau hinh
dia diém do, céc thong sb do, bao céo théng ké theo
thoi gian, hién thi truc tuyén cac dir liéu va tich hop
ban do s6.

- Céc tram hién truong g6m thiét bi do luu luong
dong chay, tram do mua va tram do mtrc nudc ty dong,
thuc hién thu thap mdt cach ty dong lién tuc cac thong
s6 nhu mirc nude, lvong mua tai [uu vuc hd Hoa Binh,
luu Iugng dong chay vao hd chira; truyén dir lidu t6i
trung tdm quan 1y theo chu ky duogc thiét 1ap bang cac
ban tin thu dién tir, tin nhin hodc cac goi tin qua duong
truyén UHF (tly vao diéu kién co s¢ ha tang tai vi tri
lap dat tram ma st dung cac giai phéap truyén tin phu
hop). Cac tram dugc st dung giai phap tdi wu vé ning
lugng, st dung pin mat troi.

Tram do mirc nude va tram do luong mua duoc thiét
ké va ché tao nho gon, cac tinh nang do ludng, truyén
tin, quan 1y nang luong thong minh déu duoc thuc
hién trén mot dong CPU tich hop chirc ning truyén tin
Q-series cua Sierra. Chire nang giam sat dién ap acquy
va nap thong minh cho pin mat troi cua tram do ciling
duogc thyc hién thong qua IC chuyén dung ctia “Texas
Instrumen”. Tram do mua va tram do muc nudc su
dung céu hinh tuong ty nhau, bao gdm cac thanh phan
chinh 1a: ti tram chta cac bo mach ngudn, bo mach
CPU tich hop truyén thong, bo mach hién thi, modem
truyén UHF, khdi module chirc ning thuc giao tiép véi
cam bién do mua, cam bién do muc nudc va bao vé
tin hiéu dau vao cho tram do. TAm pin mat troi va cac
anten UHF, GSM duoc lép dat bén ngoai tram do. So
dd thiét ké tram do mua va tram do mirc nude dugc
trinh bay ¢ hinh 2.
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Hinh 2: so do thiét ké tram tw déng do mwa (a) va do mirc nieée (b)

Thiét bj do luu lwong dong chay sir dung phuong
phap quét song siéu 4m trén hiéu tmg Doppler, c6 thé
tham khao trong [4]. Thiét bi do luu lwong gdm c6
2 phan, phan dudi nude va phan trén can. Phan dudi
nudc chira cac cam bién siéu am, chuyén mach thu va
phat cac tin hiéu siéu am, tién xu 1y tin hiéu siéu am
thu nhan dugc tir moéi truong nudc va truyén tin hiéu
vi sai t6i cac 16i vao tuong ty ctia phan trén can. Phan
trén can chira cac khdi chirc nang xir 1y va diéu khién
trung tAm, truyén tin va ngudn acquy cép dién cho toan
bo thiét bi. CAu tric ciia thiét bi do luu lugng dugc mo

ta ¢ hinh 3.
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Hinh 3: so do thiét ké thiét bi do heu heong dong chay

Quy trinh hoat dong ctia hé thong trén bao gom:

Tram do murc nude thue hién quét tin hi€u tir sensor
do mirc nude vé6i chu ky 30 phat/lan. Dir liéu do mirc
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nude duge truyén toi tram trung tdm theo chu ky 1 gio/
lan (chu ky nay duoc thiét 1ap boi can b quan 1y).

Tram do mua hoat dong khong theo chu ky ma dua
theo tin hiéu dau vao tir cam bién do mua. Khi c6 mua,
tin hiéu xung tir sensor do mua s€ kich hoat chirc nang
do cda tram do mua. DU liéu tir tram do mua duoc
tong hop thanh cac ban tin 1 giod/lan. Cac ban tin dugc
truyén dén tram trung tdm thuc hién theo chu ky do can
bd quan 1y cai dat (1 gio/lan hodc theo dp 12 gid/lan
vao 7 gio va 19 gio hang ngay).

Thiét bi do luu lugng dong chay duoc can bd cia
tram thiy van vang thuc hién, thuong 1a 2 lan/ngay
hodc thuong xuyén hon tiy theo yéu cau thuc té. Di
liéu thu thap dugc tir thiét bi do luu luong dugc tu
dong truyén t6i tram giam sat trung tdm theo chu ky
duoc cai dat tir xa.

Tram trung tdm li€n tuc nhan dit liéu tr cac tram
hién truong, thuc hién tong hop dir liéu, thuc hién hién
thi online dang bang hoac dd thi, sao luu va bao céo
thong ké theo thoi gian... va dua ra cac canh bao (néu
¢6). Céc dit liéu nay gitp can bo quan 1y co thé du bao
muirc nuée d6 vé ho chira va xay dung phuong an van
hanh viéc trit/xa nudc mot cach hop 1y, dam bao an
toan chdng Iii va nang cao hiéu qua phat dién ciia cong
trinh.

Tram do mua va tram do mtrc nudc ty dong (hinh 4)
¢0 cac tinh nang k¥ thuat chinh sau:

- Tinh nang do luwong: do mua (dudng kinh mi¢ng
htrng: 200 mm; d¢ phan giai: 0,1 mm; d¢ chinh xac:
+4%); do myc nudc (dd chinh xac: £2 cm; do phan
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giai: 1 cm).

- Tinh ning phan ctng: hién thi: man hinh LCD don
sac; luu trit s6 lidu: bd nhd MMC 512 Mb; truyén tin:
hd trg GPRS/SMS, MODBUS, UHF; hd trg truyén tin
du phong; thoi gian hoat dong bang pin mat troi: 14
ngdy; ngudn dién: 12 VDC hodc tdm pin ning lugng
mat troi.

- Tinh ning phan mém: hd trg cau hinh tai chd; hd
trg cAu hinh tir xa; hd tro hiéu chinh tham s6 dau do va
Al; gt tin bao tyr dong; chirc nang datalog; tiét kiém
nang luong.

- Tinh ning thiét bi: chdng sét: cip 2; cong suat tiéu
thu: 0,3 W; vo thiét bi: dat tiéu chuan IP67.

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

Céc tram do cua hé théng da duoc lip dat thu
nghiém song song v&i cac thiét bi quan tric tai cac
Tram khi twgng Co Noi, Hat Lot va Son La. Qua ddi
chiéu va kiém tra dit liéu dua vé (trén co so dit lidu
tai tram trung tdm) va két qua nhan duoc tir can bo k¥
thuat tai tram do, két qua cho théy: tram do hoat dong
6n dinh, chinh xéc, chét luong truyén tin cao, 6n dinh
va tram do c6 thé hoat dong doc 1ap, duy tri hoat dong
t6t trong diéu kién thiéu sang.

Hé thong duoc thiét ké véi cac giai phap ky thuat
t61 uru nhét cho ting chirc ning, 4p dung cac cong nghé
tién tién va phi hop nhét trong diéu kién nghién ciru,
g dung ¢ nudc ta. Cac giai phap vé truyén tin va tinh
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mé trong thiét ké clia hé thong dam bao cho hé thong
c6 kha niang mg dung cao, twong thich va sin sang
ghép ndi v6i hé thong khi tugng thiy vin qudc gia,
hd tro hién dai hoa mang ludi quan trac hién co. Tinh
nang truyén tin ty dong, kha ning giam sat online ciia
hé théng 1a mot hd trg hitu ich, kip thoi cho cong tac
giam sat va van hanh an toan ho chira thuy dién. Chirc
ning quan trac tu dong, chinh xac ciia cac tram hién
truong c6 thé thay thé cho phuong phap quan tric va
thu thap dir liéu thu cong hién nay tai cac tram quan
trdc. Cac thiét bi do nhom nghién clru ché tao c6 thé
thay thé cho céc thiét bi quan tric hién dang phai nhap
ngoai.

Két luan

Hé théng quan tric luu lugng dong chay va lugng
mua di duoc thiét ké va ché tao thanh cong dua trén
nhiing phan tich, danh gia thuc trang trang thiét bi cua
mang lwdi khi twong thuy van qudc gia va nhu cau thuc
té clia cong tic quan tric va cong tac du bao, van hanh
hd thuy dién Hoa Binh. Hé thdng cho phep ty dong
quan tric va truyén cac dir lidu quan tric vé cac thong
s6 Iuvu lwong dong chay, mirc nuée, lwong mua dén
trung tim giam sat. Thong s6 k¥ thuat va chiic ning
hoat dong cua céc thiét bi trong hé thong tuong duwong
v6i cac hé thong quan tric twong tmg hién dai cua cac
nudc tién tién. Két qua cho thay, nhom nghién ciru c6
thé ché tao cac san pham cua hé thong quan trac luu
luO'ng dong chay va lugng mua phuc vu hd trg cong tac
diéu tiét an toan hd chira thuy dién. Qua d6, gop phan
hlen dai héa mang luorl quan tric khi tuong thuy van
quoc gia, dam bao vé chit luong quan trac, cling nhu
chat lugng truyen dir liéu tur dong, on dinh va tin cay
Vi viée thiét ké hién dai va gia thanh ha, cac san pham
do nhom ché tao c6 thé thay thé san pham nhap ngoai.
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