NGHIEN CUU UNG DUNG CONG NGHE THONG TIN DE HIEN DAI HOA
QUAN LY DIEU HANH HO CHUA NUOGC CUA BAT

KS. Nguyén Ding Ha
Ban Quan ly Pau tw va Xdy dung thuy loi 3
— Bo NN&PTNT

Tom tit: Cong trinh hé chira nmfc Cura Dat 1a cong trinh trinh trong dzem cia quoc gia, voi dung
tich hitu ich lén dén 1,45 ty m® nuée, Wo cé nhiém vu cdt lii, cham i vé mua muea i, cap nwoc toi
cho 85.115 ha dat canh tdc ving phia ha du, ngodi ra con c6 nhiém vu cdp mede sinh hoat, cong
nghiép va phdt dién. Viéc iing dung cong nghé thong tin dé hién dai héa céng tic quan 1y diéu hanh
ho nham dam bdo an toan hé chira va nang cao kha néng cdp nwée cho vang ha du 14 rat can thiét.
Hién nay ¢ trong va ngodi mede cé nhiéu tic gia da nghién ciru xdy dung phan mém quan 1y va
diéu hanh hé chita. Nhung & Viét Nam chi c6 Hé thong théng tin quan 1y, gidm sat diéu hanh hé
chita DHHC-PMTL.V.1.0 do Trung tam Cong nghé Phdan mém Thiiy loi — Vién Khoa hoc Thiy loi
Viét Nam nghién Ciru xdy dung la dong bé tir khdu két néi véi c&c thiét bi phdn citng dé nhdn s6 liéu
do tw dong dén khau tinh todn dir bdo dong chdy dén, tinh todn nhu cau twéi ving ha du, Idp cdc
phirong dn diéu hanh hé vao mua li ciing nhu mia kiét, diéu hanh ho chira theo thoi gian thuc. Bai
Viét ndy nham gici thiéu cdc co sé todn hoc cia Hé thong thdng tin qudn 1y, gidm sat diéu hanh ho

chita DHHC-PMTL.V.1.0 dé hién dai héa cong tic quan 1y diéu hanh ho chira meée Cira Pat.

1- Pat van dé :

O nudc ta, mua kho thuong kéo dai tir 6 + 7
thang, lwong mua trong thoi ky ndy chi chiém
15+20% tong lwong muwa ca nam, con lai
80+85% tap trung trong 5+6 thang mua mua. Vi
vay hién tuong thira nudc trong mua mua va
thiéu nuéc dé phuc vu san xuit nong nghiép,
cong nghiép,... gay nén la lut, han han say ra
thuong xuyén.

Trong nhitng nam qua Pang va Nha nudc ta
d4 rat chi trong trong viéc xdy dung cac hod
chira nuéc nham cét 1, chim 10 vao mua mua,
cap nude tudi phuc vu phat dién, phuc vu néng
nghiép, cong nghiép va cac nganh kinh té khac.
Cac hd nay d gop phan phat trién kinh té dat
nude, dam bao an sinh xa hoi. Dén nay, ca nudc
d4 xay dung va dua vao khai thac trén 2300 ho
chtra c6 dung tich trir tir 0,2 triéu m3 tro 1€n véi
tong dung tich tri trén 66 ty m3.

Nam 1996 Chinh phii d&@ cho phép nghién
ctru chuén bi xay dung HO chira nuée Cua Dat,
nghién ctru tién kha thi du an HO chira nuéc
Cira Pat do Cong ty Tu Vain X4y Dung Thuy
Loi 1 thuc hién dugc Chinh Phu phé duyét tai
Quyét dinh s6 1359/CP - NN ngay 14/11/1998,
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Du an duoc Chinh Phii quyét dinh dau tu thong
qua quyét dinh 130/QD-TTg ngay 29 /01/2003,
Chinh Phu giao cho B NN&PTNT lam Chu
dau tu, Bo xac dinh day 1a HO rat quan trong cua
tinh Thanh Hoa néi riéng va ca nude noi chung.
Dén ngay 02/02/2004 Dy 4an Ho chira nuéc Cira
Pat duoc khoi cong xay dung, cudi ndm 2010 s&
dugc ban giao dua vao str dung. HO chtra nudc
Ctra Dat c6 cac nhiém vu chinh nhu sau:

- Giam 1ii v6i tan suat P = 0,6%, bao dam
muc nuoc tai Xuan Khanh khong vugt qua
+13,71m (I lich str 1962);

- Cép nudc cho cong nghiép va sinh hoat voi
luu lugng Q = 7,715 m3/s.

- Tao nguén nudce tudi 6n dinh cho 85.115 ha
dat canh tac (Nam song Chu 1a 54.031 ha, Bic
song Chu 1a 31.084 ha);

- Két hop phét dién v6i cong suat lip may tai
dau mbi 97 MW, tai D¢ Cay 15 MW;

- B6 sung nudc mla kiét cho ha du song M4
dé déy man, cai tao moi truong sinh thai voi luu
luong Q = 30,42 m3/s.

Véi nhiém vu va quy mo cdng trinh cia ho
chira nudc Cura Pat nhu trén thi cong tac hién
dai hoa quan 1y diéu hanh hd 1a dic biét quan



trong va can duoc nghién ctru xay dung. Cac ndi
dung chinh can nghién ctru nhu sau :

- Nghién ctru c¢ong nghé dé tinh toan du bao
I, diéu hanh hd chua ; Tir sb liéu mua va céac sb
liéu co ban khac trén luu vuc, tinh toan du bao
dong chay dén hd, du bao muc nudc hd, xay
dung céc kich ban xa tran. Tir s6 lidu dién tich
khu tudi, tinh toan nhu cau dung nude kich ban
diéu hanh cap nuéc ;

- Nghién ctru cac giai phap cong nghé dé
giam sat do md cac cua tran, luu lugng dang xa
qua tran, cac thdng sé trang thai 1am viéc cua xi
lanh thuy Iuc (nhiét d6 dau, 4p luc dau,....) ; do
mua tu dong trén luu vuc va khu dau méi hod
chira ; diéu khién dong mé cira tran, cira cong.

- Nghién ctru giai phap cong nghé dé giam
sat, xtr 1y, phan tich cac sb liéu quan tric trong
than dap, trong than tran ;

- Nghién ctru giai phap cong nghé dé giam
sat hinh anh dap tran bang cac camera thong qua
Mang internet.

Céc linh vyc can nghién ciu trén lién quan
rat nhiéu linh vuc cong nghé nhu céng nghé tu
dong hoa, cong nghé théng tin va chuyén mén
thiy loi, nén can rat nhidu thoi gian, trong
khudn kho bai viét ndy chi gidi han nghién ciu
mg dung cong nghé thong tin dé hién dai hoa
quan 1y diéu hanh HG chtra nuéc Cira Pat nham
cha dong lap ké hoach, diéu hanh xa 1 trong
mia mua li, dam bao cip nude phuc vu nong
nghiép, cong nghiép va sinh hoat, phat huy hiéu
qua dau tu cong trinh.

2- Chon lya ng dung mé hinh phin mém
dé hién dai héa quén ly diéu hanh Ho chira
nudc Cura Dat :

Pé giai quyét bai toan diéu hanh hd chua,
nhin chung c6 hai cach tiép can van dé: Cach
tiép can tién dinh (deterministic) va cach tiép
can thong ké (stochastic) :

- Céch tiép can tién dinh dya trén gia thiét ly
tuong hoa do chinh xac du bao dong chay vao
ho va d4 dugc nghién ctu va st dung nhiéu
trong thoi gian gan day nho sy tién bo trong du

bao khi tugng thuy van cling nhu mé hinh mua
dong chay véi viéc diéu hanh hd theo thoi gian
thuc cua Marien va Cac cong su.

- Céch tiép can thong ké : Cach tiép can ndy
c6 thé tim thiy trong céc tai liéu Archibald va
cac cong su, Krzysztofowicz. Tuy nhi€n cach
tiép can thong ké doi hoi khéi lwong tinh toan
rat 16n.

- Nam 2009 Trung tdm Cong nghé Phan
mém Thuy loi — Vién Khoa hoc Thuy lgi Viét
Nam d4 trién khai thuce hién hang muc Tu dong
héa van hanh cong trinh dau mdi hd chira nuée
Dinh Binh, tinh Binh Dinh. Trong d6 c6 ndi
dung trang bi Hé thong thong tin quan 1y, gidm
sat diéu hanh hdé chira DHHC-PMTL.V.1.0. H¢
thdng c6 chirc ning nhan sé liéu do mua tu
dong trén luu vuc, s6 liéu do tu dong muc nudc
hd, d6 mé cira trdn, cira cong dé tinh toan dy
bdo dong chay d¢én (mé hinh phin mém sir dung
mé hinh TANK dé tinh toan), du bio nhu ciu
dung nudc. M6 hinh phan mém cho phép ngudi
dung xay dung cac kich ban xa tran, cac Kich
ban x4 cong, tir d6 chon kich ban xa tran, xa
cong t6i wu dé didu hanh ho chia. Trong khi
diéu hanh mé hinh phan mém nhén cac sb liéu
do tu dong tirc thoi dé diéu chinh kich ban xa
tran, kich ban mo cong cho phl hop véi thuc té.
Trong qua trinh diéu hanh hd, cac s lidu do
duoc luu trir, sau mdi nam diéu hanh md hinh
phan mém s& ty dong diéu chinh bd thong sb
cua md hinh TANK, nhu vay thoi gian st dung
mo hinh phan mém cang lau thi bo thong sb cua
m6 hinh cang chinh xac.

Qua théng ké va phan tich wu, nhuoc diém
cac md hinh d6i véi HO chira nuéc Ctra Pat ap
dung mé hinh phian mém DHH-PMTL.V.1.0 d¢
nghién ciru 4p dung cho cong tac diéu hanh hd
chta nudc Cura Pat c6 cac nguyén nhéan chinh
nhu sau :

- M6 hinh phan mém tuong déi hoan thién, da
giai quyét bai toan tong thé, tir tinh toan dy béo
dong chay dén, 1ap ké hoach xa tran nham dam
béo an toan cho hd chira, tinh toan nhu cau ding
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nude ctia ving ha du dé 1ap ké hoach cép nudc
nhdm dam bao tiét kiém nudc ;

- Phuong phap tinh toan hién dai, phu hop véi
tinh hinh Gmg dung trén thé gi6i va Viét Nam ;

- M6 hinh phan mém c6 chirc ning cap nhat
s6 lidu quan trac dé tinh toan diéu hanh ho chira
theo thoi gian thuc, nén viéc tinh toan diéu hanh
sat voi thye té ;

- M6 hinh phin mém c6 kha ning tu dong diéu

Khdi tinh toan du l?éo
dong chay dén ho

chinh b théng sb cia md hinh TANK tir s6 liéu
van hanh hang nam. Do vay, st dung mé hinh cang
l&u, mé hinh cang du bao chinh xac ;

- M6 hinh phan mém cé giao dién bang tiéng
Viét nén rat thuan tién cho ngudi sir dung ;

3- Cic co s6 toan hoc ciia hé thong thong
tin quan ly, giam sat diéu hanh hé chira
DHHC-PMTL.V.1.0:

Khdi tinh toan diéu

hanh ho

Khdi tinh toan du bao
nhu cau nude vung ha
du

Hinh 3.1 - So' d6 téng thé ciia hé théng théng tin diéu hanh hé chirta DHHC-PMTL.V.1.0.

Hé thdng dugc chia 1am 3 khdi chinh nhu
hinh 3.1: Khéi tinh toan du bao dong chay dén;
Khéi tinh toan nhu cau nude ving ha du; Khéi
tinh toan diéu hanh ha.

3.1. Khéi tinh toan du bao dong chay dén.

Hé thong cho phép ngudi ding co thé ty lwa
chon mét trong cac mé hinh : TANK,... sao cho

S0 liéu dau vao

phl hop véi timg luu vuc cu thé dé tinh toan du
bao dong chay dén hd. Ung véi timg md hinh,
hé thong c6 cdu tric sé liéu dau vao va so do
tinh toan khac nhau.

3.1.1. Trwong hop sir dung mé hinh
LTANK dé tinh todn dw bdo dong chdy dén.

Module du bao
dong chay dén ho

(A)—

Sbligu mua |y
trén luu vuc Module tinh Module tinh toan
toan dong chay »|  hiéu chinh va t6i
S6 liéu muc N Co sé lich st wu thong sd
nude hd dir liéu
may
S6 liéu vé luu | chi ¥
. > < Thong so da
vuc < o
gua hiéu chinh
\So 11@}1:1 van |
hanh ho da cé

Hinh 3.2: So do khéi tinh todn dy bdo dong chay dén
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3.1.2. Truong hop sw dung phwong phdp
dwong xu thé dé tinh todn dw bdo dong chdy
dén.

Phuong phap duong xu thé dya trén gia dinh
1a dai lvong dy bao thay d6i theo quy ludt gibng
nhu quy ludt trude d6. Nghia 13 néu li dang 1én
thi gi4 tri du bao tiép tuc ting va nguoc lai, I
dang xudng thi gié tri du bao tiép tuc giam. Do
d6, phuong phap nay thich hop véi cac yéu tb

N ' Lugng mua don vi

Buong qua trinh dem vi
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Hinh 3.3 Duong don vi tam gidc

3.2 Khéi tinh toan nhu ciu nwéc ving ha du.

S6 liéu khi Béc thoat hoi nudc

can du bao c¢6 pha thay d6i cham, chang han 1
tai ha luu cac song 16n.

3.1.3. Trwong hop sw dung phwong phdp
Duong don vi tong hop khong thiv nguyén
SCS dé tinh todn duw bdo dong chady dén.

Puong don vi tong hop khong thir nguyén co
hai loai: Puong don vi dang tam giac va duong
don vi khong thir nguyén:
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Hinh3.4.Duong don vi khéng thir nguyén

twong ha du tiém ning ETO

ho :

Mua ha du hd

Gio ndng, Co cau cay trong

Y&u ciu cap

nudc cho tudi

Van toc gio

Thoi gian sinh trudng

A 4

Yéu cau cap nudc
tai dau moi

-

|

va hé s cay trong

Tién @0 gieo trong

Y&u ciu cap
nudce sinh hoat,
cong nghiép...

A 4

»

Tinh chét co ly dat

Hinh 3.5 So dé khai tinh todn nhu cau nwée ha du.
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3.3 Khoi tinh toan diéu hanh ho.

Két qua:

A 1. Ké hoach diéu hanh
ho chia:

- Luu luong lay qua
cong lay nudc.

Puong dic trung 10ng hd - Luu lugng xa qua cac
cbng trinh xa 4.

- Két qua mo phong van
hanh cong trinh.

- Dién bién muc nuéc
trong ho.

2. Piéu hanh hé chira

theo thoi gian thuc:

Boc hoi mat nude I .

}

|| Tinh toan can bing

w

- Luu lugng xa qua tran,
Phuwong an vian hanh A A qua cng lay nudc,
cong trinh: van hanh qua nha may thuy dién
cong lay nudc, tran... theo thoi gian thyc.

- Dy bao dong chay dén
hd theo dién bién
lugng mua hién tai;

S4 liéu muyc nude hd - Dy bao dién bién muc

nude hd theo thoi gian

thuec.

B

Phuong phap tinh todn can

bang nudc cta hd chira 1a:
W hd = W dén - W xa;
Trong do:

Tram Ban Liura

- W dn: luu lugng du bao
theo tinh toan cta mo hinh.

-W xa =W xa tran + W X cong
+ W xa qua nha may thuy dién.
Thoi doan tinh toan 1a 1h, tac 1a
sau 1h, cac so liéu vé thé tich hd
chtra, muc nudc hd, muc nudc

\ Phwong phap
\ nhép luu khu gitra
L} 7

-

Tram Mwdng Hinh

Mb hinh: Buong xu thé

Lwu vire tai

R - . 4A . Léo - 5330 Km2
sau cOng trinh xa déu dugc cap - . .
nhat lai. Hinh 4.1 — So do tong thé luu vuc ho chira nudc Cira Pat

4- Két qua nghién ctiru khi 4p dung hé¢ hinh tinh toan.
thong thong tin quan ly, giam sit va diéu Do dic diém cta luu vuc ho Cira Dat, ta chia
hanh hé chita DHHC-PMTL-1.0 cho hé chira  luu vuc 1am 3 luu vuc nho, ing v&i mdi luu vue
nuéc Cira Dat. ta str dung 1 mo hinh d tinh toan:

4.1- Phan tich lwu vwe va lwa chon cac mo - Luu vuc 1: Dién tich khoang 83 Km2, dung
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sb liéu tai tram Ban Lua dé tinh toan. Luu vuc
nay st dung mé hinh duong I don vi dé tinh
toan.

- Luu vye 2: dién tich khoang 525 km?, nim
gitta song Chu va sdng Khao, str dung s liéu tai
tram Ctra Pat dé tinh toan. Luu vuc nay sir dung
mo hinh nhap luu dé tinh toén.

- Lvu vuc 3: C6 mét phﬁn dién tich lvu vuc
rat 16n (5.330km?) ndm phin 16n & nuée Lo, st
dung sd liéu tai tram Muong Hinh dé tinh toan.
Luu vuc ndy st dung moé duong xu thé dé tinh
toan.

4.2- Kiém nghiém két qud tinh todn ciia hé
théng (Kiém nghiém cho nam 2008).

4.2.1- Phuong phéap kiém nghiém:

- Kiém nghiém két qua tinh toan du bao dong
chay dén ho:

+ Sir dung hé théng dé tinh toan du bao luu
lugng tai tram thiy van Ban Lira, Muong Hinh
va Ctra Dat;

+ S0 sanh két qua tinh toan voi két qua thuc
do va danh gia mutc 46 sai so.

- Kiém nghiém két qua tinh toan nhu ciu tudi
viing ha du ho:

+ Str dung hé thong dé tinh toan nhu ciu tudi
viing ha du hd theo ngay, tong hop két qua tinh
toan theo thang dé so sanh voi két qua tinh toan
ctia phan mém CROPWAT;

+ Str dung phan mém CROPWAT dé tinh
toan nhu cau tudi ving ha du ho;

+ So sanh danh gia muc do sai sd giira két
qua tinh toan cua Hé thong thong tin quan ly,

TAI LIEU THAM KHAO.

giam sat va diéu hanh hd chta DHHC-PMTL-
1.0 voi két qua tinh toan cia phin mém
CROPWAT.

4.2.2- Két qua kiém nghiém:

- Kiém nghiém két qua tinh toan du bao dong
chay dén ho: Hé sd Nash tinh cho ca nim la
81.8%.

- Kiém nghiém két qua tinh toan nhu cau tudi
viing ha du hé: Sai s6 trung binh 1 3,99%.

Véi két qua kiém nghiém nhu trén thi viéc sir
dung Hé thong thong tin quan ly, giam sat va
diéu hanh h6 chira DHHC-PMTL-1.0 4p dung
cho hd chira nudc Cira Pat 14 hoan toan pho
hop.

5- Két luan va kién nghi :

Tai cac nudc phat trién nhu Nhat, Uc, Han
Quéc, Trung Qudc... viée tng dung cong nghé
dé nang cao cong tac quan 1y diéu hanh hé chira
trong cong tac quan 1y khai thac cac cong trinh
thuy loi 12 kha phd bién. Tuy nhién & nuéc ta
viéc tmg dung cong nghé nay dé hién dai hoa
cong tac diéu hanh hd chaa con rat han ché.

Viéc tng dung Hé thong thong tin quan 1y,
giam sat diéu hanh hd chira DHHC-
PMTL.V.1.0 cho phép nguoi dung xay dung cac
kich ban x4 tran, cac Kich ban xa cbng, xa nudc
qua nha may thuy dién, tir d6 chon kich ban xa
tran, xa nudc téi vu dé diéu hanh hod chia, dap
mg duoc yéu cau cip nudc trong mla Kiét, xa
[ kip thoi trong mua mua i tranh dugc céac
hién tuong xay ra cac sy ¢d cong trinh cia cac
hd dap cta Viét Nam trong thoi gian vira qua.

1. Bé tai “Nghién ctu sir dung téng hop ngudén nudc phuc vu da muc tiéu & cac tinh Ty
nguyén* do TS. Nguyén Vin Hanh Iam chii nhiém.

2. Pé tai Nghién ciru tng dung cong nghé GAMS phuc vu quy hoach, quan 1y va khai thac hé
thdng cong trinh thity loi viing thuong du song Thai Binh.

3. Pé tai Nghién ctru cac giai phap khoa hoc cong nghé bao dam an toan hd chira thity loi vira va Ion
& cac tinh mién Bac va mién trung Viét Nam do GS.TS. Nguyén Vin Mao 1am cha nhiém dé tai.

4. Sir dyng md hinh toan quy hoach dong dé nghién ctru vin dé t6i wu hoa ché do 1am viec dai
han (nim) ctia nha may thay dién trong hé théng dién - Tac gia Nguyén Minh Prc;

5. Nghién ctru bai todn hra chon ché do 1am viéc va cac thdng sb ciia hd chira khai thac tong hop dé
chéng Iii va phat dién theo phuong phap thong ké va quy hoach dong - Tac gia Nguyén Trong Sinh;

6. Ung dung phuong phap quy hoach dong dé nghién ciru bai toan van hanh va diéu khién hé
thong hd chtra phuc vu cap nude - Tac gia H6 Tan Sinh;
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7. Xay dung da xay dung mo hinh t6i vu voi Iy thuyét quy hoach dong dé thiét ké so dd st dung
ngudn nude song ngdi va lap cau trac tdi wu bac thang cc hd chira chu yéu cho phat dién - Tac gia
Pham Phu;

8. Nghién ctru van dé sir dung hop 1y dung tich hd chtra dé phuc vu chdng lii va phat dién - Tac
gia Hoang DBinh Diing;

9. Thuyét minh dy 4n va huéng din sir dung hé thong thong tin quan 1y diéu hanh hd chira nudc
Dinh Binh, tinh Binh Dinh ; hd chira nueéec Vuc Mau tinh Nghé An.

10. Gido trinh thily van cong trinh — Truong Dai hoc Thuy loi.

Abstract
RESEARCH TO APPLY INFORMATION TECHNOLOGY FOR MODERNIZATION
OF THE MANAGEMENT AND RESERVOIR SAFETY CUADAT

Cua Dat Reservoir is a national main point work, its net capacity is up to 1.45 billion cubic
meters. The objectives of reservoir are to cut out and delay flood in the flood season, to provide the
irrigational water to 85.115 hectares of farming land, for running water, industry and for
generating electricity. To Apply information technology for modernization of the management and
reservoir safety is very necessary. At present, there are several research groups that build the
softwares for reservoir management and operation, but in Viet Nam there is only the software
named ““Information system for reservoir monitoring and management DHHC-PMTL.V.1.0” is
built by Center for Water Resources Softwares — VietNam Academy for Water Resources includes
total solution such as hardware monitoring system, calculate for predicting the stream flow to
reservoir and irrigation demand at lowlands, planning for operation reservoir in the exhausted
season, or realtime operation. They are all included in this information system. This article will
introduce the mathematical foundation of the reservoir monitoring and management information
system DHHC-PMTL.V.1.0 to modernize the management works for Cua Dat reservoir.
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