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L. GIOI THIEU HE THONG

He thong ticu Ngii Huyen Khe thuoc He thong thuy nong Bic Puéng, nim
trong Vung dong bing song Hong, phia bic va dong bic giap song Cdu, nam va déng
nam giap song Pudng, phia tay gidp song Ca LS. Tryc ticu chinh 1a séng Ngi Huyén
Khe dai 34,534 km thu nuge tir hai viing tieu khac nhau. Ving Thuong C8 Loa véi
dién tich 8840 ha tieu ty chdy vao Dam Thi€p réi chdy vao song Ngi Huyeén Khe qua
cong C6 Loa. Giita ving ndy va séng Ngii Huyen Khe ¢o quan h¢ hai chiéu, nghia 13
sy thay déi myc nuéce trong séng N gu Huyén Khe s& 1am thay déi muc nudc tr ong
~ Dam Thiép va nguoc lai. Vang Ha C8 Loa ¢6 dien tich 11.135 ha tiéu vio 'song Ngii
Huyen Khe bing 18 tram bom noi déng. Nuéc trong hé théng duoc tieu ra song Cau
qua cong Dang Xa. Méi lien he giita song Ngii Huyen Khe va song Cau 1a mai lien
h¢ mot chiéu, tic 14 cdng Pang X4 chi hoat dong khi muc nudc trong song Ngi
Huyén Khe cao hon myc nuéce song Cdu, trong trudng hop nguoc lai, cOng ty dong
dong. V& mua lii, nude song Cdu thudng cao hon muc nudc song Ngi Huyé¢n Khe, do
d6 cong Dang Xa khong phat huy duge tac dung. D€ hé trg cho viec tieu nudc tr ong
song Ngi Huyen Khe, tram bom Diang X4 dugc dwa vao hoat dong véi muc dich bom
voi 1am gidm muyc nuéc trong song Ngii Huyen Khe, bao vé an toan de. Ngoai nhiém
vu bom voi, tram bom Dang X4 con tieu tng cho 5160 ha thudc huyen Yen Phong.

1. CAC MAU THUAN CHINH TRONG HOAT DONG CHONG LU
VA TIEU UNG HE THONG NGU HUYEN KHE

1. Man thuan giita tieu ting va diéu tiét I, bao vé an toan dé Ngii Huyén Khé

Day 1a mau thuln trung tam trong qua trinh diéu hanh he théng Ngii Huyen
Khe. Khi mua 16n trong déng gap myc nude song Cau lén cao, cifa tieu ra song Céu
bi chén, trong khi d6 nuéc tir cac ving tiéu ty chdy 8840 ha va tién bing dong hIC
11.135 ha lién tuc d6 vao song din dén myc nude dang nhanh uy hi€p sy an toan cla
de. Mirc do mau thuln cang gay gét khi kha ning trit nwéc cia song Ngi Huyén Khe
13 han ché cling nhu kha ning tiéu nude ra song Can cla tram bom Dang X4 1a chua
da. Pén mot myc nude gidi han, cac tram bom tiéu phéi ngiing bom dé€ bio ddm an
toande[2].

Can diéu hanh he thong Ngii Huyén Khé sao cho trong ting thdi doan he
thong chi 1am nhiém vu: hoic tieu Gng, hodc diéu tiet 1 béi tr am bom vgi Dang X4
nhém bdo ve de. Trong trudng hop khong thé thyc hién duge diéu nay, cin didu hanh

sao cho rat ngan thoi gian h¢ thong 1am déng thoi hai nhiem vy xudng t5i thicu.
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Thong thudng, nhiém vy tiéu ung dwogce thue hién trudce, sao cho khi diéu ti€t 13 béo
ve de bing tram bom Diang X3, ung da duge ticu xong qua tram bom tiéu va cdng
Dang Diéu nay thuc hién trén co s& phdi hop gifta cong C6 Loa (cong C6 Loa phéi
tr& thanh cong diéu tiet) va cAc tram bom tiéu, thoi diém bt ddu ciing nhu thoi diém
dirmg bom c6 ¥ nghia quyét dinh. Thoi di€ém bom va dimg bom tieu dugc tinh toan
trén co s& dy bao va nhin dang duge t6 hop gilfa mwa néi déng va myc nudc song
Cau $ao0 cho loi dung duoc thé nudc tao diéu kién cho cong Pang X4 hoat-dong hi¢u
qud cao, vi ring khd nang ctia cdng Dang X4 phu thuoc co ban vao chénh léch muc

Céng Trinh X4

Chi dan:

Lién két mét chiéu bing
tram bom Ding X4

», Lién két bing céng C6 Loa
chéy hai chiéu

Lién két bing c6ng Ding -
- X4 chay mot chiéu

Tu chay

Hinh 1: So d6 cac khoi mo phong
he thong Ngi Huyén Khe

Lién két mot chiéu bang
cdc tram bom néi dong

nudc guxa séng Ngii Huyén Khe va song Cau. Thoi di€m bom tiéu con ¢ thé duge
diéu khién bm loi dung quan tinh cia he théng. C6 thé hicu quan tinh cta he thong
12 kha nang ctia he théng phin tng lai trude nhitng dot bién ctia mwa va 1i: mwa 16n
khong din dén fGng ngay, lta o kha nang chiu ngap, 1 dang cao phéi ¢ théi gian...
Néu thoi diém bom va ngimg bom tieu c6 § nghia quyét dinh dén bai toan tieu Gng
thi thot diém bit ddu bom va dirng bom vgi ¢6 ¥ nghia 1on v&i bai toan diéu tiet 1d
bdi tram bom Dang X4 1a cong trinh duy nhat thuc hien nhiém vu diéu tiét i tich
cuc. Bai toan tiéu Gng va bai toan diéu tiet 1d c6 madi tac dong twong hé: titu Gng 1a
nguyén nhan cla diéu tiet 1i va nguge lai diéu tiet 1d tao diéu kien cho tieu tng. Gidi
quyét mau thuln nay déng nghia voi han ché t6i thifu thoi gian bom voi, kéo dai t6i
da thoi gian hoat dong clia céng Pang va cic tram bom tieu ma vin bdo ddm diéu
kien an toan cho dé song Ngii Huyén Khé. Dy &n ton cao thém d¢ cling nhu nang cfp

18




tram bom Dang X4 thyc sy la tao thém kha nang cho viéc giai quyét mau thudn nay.
2. Mau thuan gitta bom vgi va tiéu tng cho Yén Phong

Mau thuin bi€u hién & ché khi thyc hien bom voi phai ngimg hoan toan viec
tiéu tng cho 5160 ha clia huyen Yen Phong. Gidi quyét mau thuin niy cin han ché
t6i thi€u thoi gian bom voi d€ st dung t6i da tram bom Ding X4 tieu tng cho Yén
Phong. Khi mau thun 1 dwgc gidi quyét, mau thuin 2 s& dwoc gidm t6i mbc t6i
thiéu. :

3. Mau thuén giita bom vgi va trir nuéc trong doan
song Ngii Huyén Khé phuc vu cho tuéi vu dong

Trong thyc t€, nhi€u ndm do nuéc song Ngii Huyen Khe kiét nén phii mé
cong Long Ttu 14y nude song Pudng phuc vu cic tram bom tudi vio cudi vu muia va
ddu vu dong, trong khi trudc db khong 1au, tram bom Ding X4 vAn bom nudc song
Ngii Huyén Khe ra song Cau.Vigc 14y nude song Pudng vao tuéi thudng gay ra béi
lang phdi diing tau cudc nao vét rat ton kém. Thoi di€m dimg bom voi cin duge tinh
todn va quyét dinh sao cho trit @0 nwdc trén doan song 33 km Ngii Huyén Khe phuc
vu tudi cho vu dong xuan ti€p theo. Gidt-quyét vén dé nay doi hdi b8 sung tinh toan
nhu cdu nudc cho vy doéng k& can. ‘

IL. BAI TOAN CHONG LU VA TIRU UNG HE THONG NGUI HUYEN KHE

Bai toan chdng 1@ va tiéu Gng hé thong Ngt Huyén Khe dwoc phat biéu nhu
sau:

1. Ham muc tiéu ctia bai toan

T, — min
(Thew —> max) M (Fyz—> min)
trong d6 Tygi, Thieu 14 thoi gian bom voi, bom tieu twong tng, F e 12 dign tich Gng
ngap. Ham muyc titu nay c6 nghia 13 trong ¢ chu trinh diéu hanh, thdi gian bom voi
s€ 12 t6i thiéu, thoi gian bom tieu s 13 t6i da nhim dwa dien tich Ging ngap dat nhd
nhét.
2..Rang budc ciia bai toan
Znox < [ Z Jcho phep
Zypg: myc nuéce song Ngii Huyen Khe, trong su6t chu trinh diéu hanh muc nudc nady
khong dugc vuot qui myc nudce an toan cho phép. Pay 1a diéu kién an toan cho de.
Theo qui trinh van hanh tiéu nudce he thong Ngit Huyén Khe nim 1996, muc nudc an
toan dé cho phép 1a +6,50m. Trong trudng hop myc nudce song Cdu khong len, cong
Dang X4 con md thi myc nwée an toan cho phép 14 +6,70m.
3. Trang thai clia hé thong
§ = (Snuk, Stieu)
S 1a dudng mit nudce trén toan h¢ thong, c6 thé coi d6 1a mot vécto gém 2 phén th:
Snex - duong mit nudc doc song Ngit Huyen Khe, S, - cao trinh mit nuéc cac 6
ruéng.
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Nhu vay, bai toan diéu khién he théng Ngii Huyen Khe 12 x4c dinh dudng mat

nudc S sao cho trong ¢ qua trinh van hanh thoi gian bom vai it nhat, thai gian bom
tieu 16n nhat cling nhu dién tich Gng ngap nhd nhét ma vin bdo ddm an toan cho de
song Ngil Huyéen Khe.

4. Cac nhan to quyé’t dinh dudng mit nudc hé thong

1. Puong mdt nude song Ngii Huyén Khé

Tren hinh 2 bi€u dién cAc nhan t8 quyét dinh duong mat nuGc song Ngi

Huyén Khe, gdm c6 6 nhan t6 nhu sau:

Trang thai ban ddu So: 13 duong mat nude ban dau trude ky tieu 1d, co thé g01 13 muye
nude trude 1. Muc nude trude i So 1a he qua clia qua trinh diéu khién, c6 thé duoc
thiét 1ap mot cich co chli dinh. Trang théi trude 1d ctia dudng mit nudc song Ngil
Huyén Khe c¢6 quan h¢ v6i myc nudc song Cau. Muc nudc song Ngii Huyén Khe

“trizée 1 ludn bam sat muc nude song Cau, chenh lech myc nude hai song khong

16n. Néu dua he théng v& mot trang thi trwéce 1d nao d6 doi héi tram bom Diang
Xa pha1 bom nudc ra song Cau. Viéc nay s& rat tén kém va khong ho‘p Iy.

Pidu tiet Dam Thi€p: 13 qua trinh diéu tiét tieu Gng bang tir chdy ciia 8840 ha viing
tren C8 Loa. Qua trinh vio 13 mwa va qua trinh ra 1a uu hxong chdy qua cong C6 Loa.
Diéu tiét DAm Thiép mang § nghia diéu khién khi cong C8 Loa trd thanh cong diéu
tiet.
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Hinh2: Cac co ch€ diéu khién dudng mit nudc song Ngii Huyén Khe

Diéu khi€n bom tieu: day 12 qua trinh diéu khién tieu Ging cho ving tieu bing dong
lyc. Qua trinh bom tiéu con tiép tuc khi myc nudc song Ngi Huyén Khe chuwa
vugt qua glm han cho phép, chi con phy thu¢c don thudn vao mua.

Hoat dOng clia cong Dang X4: cong déng md ty dong nén khong diéu hanh duge.
Gién tiép c6 thé didu khién qua myc nuwdc song Ngit Huyen Khe, vi luu lwgng qua
c6ng phu thudc myc nude song Can va song Ngil Huyen Khe. Myc nuéce séng Ngil
Huyén Khe thay déi dugc, tuy thuoc vio didu tiet Dadm Thi€p va diéu khién bom
tieu. Can didu hanh sao cho cdng Pang hoat dong 1au nhét, bom s& kinh t& nhat.
Hoat dong clia tram bom Dgng X4: phy thugc vao myc nude song Ngi Huyén Khe
va muc nudc song Cdu. Tén tai mot myc nude song Ngi Huyén Khe gi6i han
[Znxx] cho phép bit ddu bom vgi va cling ton tai mot myc nuGe song Cau giGi han



cho phép ding bom [Zsc]. Hai thong 6 [Zuc] va [Zsc] c6 vai trd quyét dinh hoat
dong chién huge clia toan he thong lai phy thugc vao nhing yeu t6 sau:

[Znuk] = fiMua ndi dong X, Lii song Cdu H, Myc nuéc Ngit Huyén Khé)

Trong m&i quan h¢ trén X va H 13 hai yéu t6 cdn nhin dang. Néu nhan dang
dugc chinh x4c c6 thé quyet dinh chién luge diéu khién ciing théi difm bét dan
bom vgi ciing nhu dimg bom trudce ting dot mura 16n.

o Phan Iii vao kénh Nam Trinh X4. Sy phan 1i chi xdy ra trong nhiing dot mua rat
16n, mgc di c6 sy ph6i hgp hoat dgng clia c6ng C8 Loa, tram bom Piang Xa, cOng -
Ding X4 vén khong can dugc myc nuéc song Ngii Huyén Khe vuot gi6i han cho
phép. A

2. Cao trinh myc nude cdc 6 rudng ‘

Céc 6 rugng 12 cac 6 canh tac thuong bi ngdp Gng mbi khi mua 16n. Cao trink

myc nude cic 6 rudng phy thudc vao 3 yéu t8 (xem hinh 3). :

Stieu
1 2 : 3
Mie ngap ban ddu U, Mua X Hoat dong bom tiéu

Hinh 3: Cac yeu (6 diéu khién muc nuée cac 6 ruong

° Miic ngap ban ddu U,. Trong qua trinh mwa va tiéu Ging, cao trinh myc nubc trong
cac 0 rudng khong ngimg thay déi. Phu thuoc vao dia hinh, trong ting 6 ruong
ludn ludn t6n tai mot mirc ngdp xac dinh Uy, mi vugt qua nd, cac tram bom tiéu
khong di khd nang tieu dugc trong mot thoi doan cho phép d8 dim bio cay tréng
khong chét mic di khong con mua nita. Up,, 13 trang thai t6i han cn xac dinh.
Hieu Upax- Up 12 56 do quan tinh clia he théng. :

® Muanoi déng. Mua 12 mot yeu t6 rat khé dy bao, nhung trong qué trinh diéu hanh
chf cdn nh4n dang ra cac 16p mwa: mua to, mua vira, mua nhd, va tuong tng voi
timg 16p mwa d6 cin xac dinh mirc do hoat dong cia he thong bom tieu, sao cho
khi x4y ra nhiing tran mua cing loai mirc ngap trong 6 doéng khong vuot qua U,,,,.

e Hoat dong ctia h¢ thdng bom tieu: hoat dong clia he thdng bom tieu gan bb voéi
ting 16p mua va diu ki¢n ban ddu Us. Ngoai diéu kien ngimg bom tiéu tir phia
muc nudc song Ngit Huygn Khe, con c6 nhing didu ki¢n ngimg bom hoic gidm
bom do quén tinh clia h¢ thdng quyét dinh.

IV. PHUONG HUGNG GIAI QUYET

1. Xay dyng mo6 hinh tinh toan: bao gém cac khéi:
+ Kh6i mo hinh diéu tiet Ddm Thiép;
+ Kho6i m6 hinh diéu tiét cic 6 ruong;

- (xein ti€p trang 28 )



° Sy gia tang luu lugng tai Phnom Pénh trong mua kho trong mot
pham vi nao d6 (mtrc d¢ gia tang va thdi gian gia ting) 1am gidm khong
nhiéu do min & clra s6ng (va mirc do gidm ciing tuy thudc clra sdng) va vi
the van c6 thé st dung mo hinh mot chiéu trong trudng hop nay.

e Cac cita song DBSCL rat rong, 4o man bd va do min trung binh
mit cat khac nhau nhiéu, vi th€ cdn duge luu ¥ trong do dac 46 man dai
biéu.
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+ Khoi mo hinh hoat dong ctia tram bom Ding X4; ‘
+ Kh6i mo hinh hoat dong clia cong trinh phan 18 Trinh X4;
+ Khoi mo hinh dién toan 1d trén song Ngii Huyen Khe;
+ Kh6i mo hinh du bo va nhan dang myc nudc I trén song CAu tai Dang X4.
Xay dyng chién luge diéu khién hé théng
+ Phan tich co ché mua, phan 16p mua;
+ Xac dinh cac do ngap giéi han Uyax trong cic 6 rudng;
+ Xac dinh tap bi€u d6 mo6 phdng quan he:
[Znnk] = f(Muwa ndi dong, Lii song Cau H, Muc nudc Ngu Huyén Khé)
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