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Tém tit. Hé thong cac hd chira phat dién trén cac luu vuc song mién Trung nude ta di va dang
tang dang ké vé mit sé luong trong cac thap ky gan day. Viéc xay dung cac quy trinh van hanh
cho hé théng lién hd vm muc tiéu cét giam 1d cho ha du cling vily do tren ma ngay cang cép thiét.
Cong cu md phong va t6i vu la hai cong cu chlnh sir dung dé giai quyét van dé nay mot cach khoa
hoc va hgp 1y. Bai bao nay tong quan mdt sb cac phuong phap, cach tlep can trong viéc thiét lap
quy trinh van hanh hé théng hd chira da muc tiéu trong mua 1i. Tir d6 két ludn ring, trong hau hét
céc trudng hop mé hinh mé phong van 1a rit can thiét. Tiép theo, bai béo trinh bay mot bdo mé hinh
mé phong duoc thiét 1ap va thir nghiém mé phong cac quy trinh diéu hanh dwoc xay dung tir mot
dé tai khoa hoc cap nha nudc. Két qua cho thiy bo mé hinh di 4p dung hiéu qua cho truong hop
diéu tiét 3 hd chira hién hanh trén luu vyc song Ba.

Tir khéa: Song Ba, van hanh hé théng ho chira, mé phong.

1. Téng quan cic phwong phap xiay dung
quy trinh diéu hanh hé thong hé chira

HO chira 1a cong trinh trit nudc nhan tao
duge xdy dung trén cac khe sudi, trén song
bang cac dap chin ngang séng. Chic ning
chinh cua hd chua 1a 1am 6n dinh dong chay
bang cach diéu tiét kha ning cip nudc cua dong
chay ty nhién hodc théa min cac yéu cau vé
nuéc khac nhau cia cac ho dung nuée. Diéu
hanh h¢ théng hd chira da muc tiéu voi viée sir
dung nuéc cho nhiéu myc dich khac nhau da
thu hat nhiéu nha nghién ctru trong vai chuc
nim gan day. Mot trong nhig nguyén nhan
chinh 14 sy méu thudn c6 dién giira kiém soat 1
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va cac muc dich bao toan nhu cip nudc, san
xuét dién, tuoi,... Thong thuong véan dé nay sinh
trong viéc sir dung chién lugc phan phdi dé xac
dinh dung tich phong lii dai han trong mua mua
va xa nudc ngin han trong diéu hanh thoi gian
thuc. Cac nghién ciru vé quyét dinh dai han lién
quan dén viéc phan bd dung tich phong li co
xét dén su bién dong cta dong chay nam va cac
nguy co lién quan khac. Viéc phan bd dung tich
phong 1ii trong hé thong da hd chira 1a bai toan
phirc tap hon nhiéu vi twong tic giita cac luu
lwong thugng, ha luu cho toan bo hé théng can
phai dugc xem xét.

Trong nhiing nim gan day, van dé& hoat
dong khong hiéu qua cua cac hod chira hién co
sir dung cong nghé lac hau va van hanh hd chta
rt chii quan dd dwoc chi ra bai nhiéu chuyén
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gia. Vi vy can phai thiét 1ap mot hé thong cong
cu dé hd chg cong tac van hanh hd chira. Mot
cong cu hiéu qua 1a mot mo6 hinh md phdng bao
gdm céc nguyén tic quyét dinh dé cho phép nha
diéu hanh kiém tra nhimg két qua cac kich ban
khac nhau ctia mot hé théng ho chira [1]. Van
hanh hd chira véi muc tiéu kiém soat 1d lut sir
dung cac dudng cong quy tic tinh dé xac dinh
sttc chira nudc cua hd. Khi dap duoc xay dung
v6i muyc tiéu kiém soét 1ii, mot duong cong quy
tic duoc tao ra dé huéng dan (hodc han ché)
quy trinh van hanh 1ii tai thoi gian bat ky trong
nam. Nhitng duong cong quy tic xac dinh duoc
strc chira nudc ciia hd va khong ché can bang
duge giita muc tiéu kiém soat 1ii va cap nudc &
mdi dap. Mdi duong cong quy tic duoc phat
trién cho tung dap duogc xay dung va dua trén
s6 lidu thily van cua luu vue. Phuong phéap ban
dau dugc str dung dé tao ra cac duong cong quy
tac t6t nhat 13 thir nghiém va thir dan. Cong cu
duong cong quy tic quyét dinh & cac phuong
trinh hay d thi lién quan dén viéc mo cira dap
tran, cac thong s6 hd chira nude. Su khac biét
chinh véi védn hanh theo thoi gian thuc 1a cac
duong cong quy tic khong phu thudc vao di
liéu bén ngoai cua cac hd chira d6. Tinh hinh &
ha du hodc du bao ¢ thuong luu cac séng chi
yéu cau ¢ mirc tdi thiéu. Sy san c6 cac thong tin
nay cai thién dang k& kha ning van hanh,
nhung, ké tir khi hé thong nay c6 thé khong
hodc c6 16i du bio quan trong, ngudi dung co
xu huéng st dung cac dudng cong quy tic nhu
la mét cong cu ngay ca khi van hanh theo thoi
gian thuc. Trong luu vuc nho, khi phan tmg va
thoi gian du bao 1a rat ngin, thong tin thu thap
tai tuyén dap 1a quan trong va dang tin cy nhat.
Do d6, cac dudong cong quy tic rat quan trong
dé kiém soat 18 quét qua dap. Phuong phap
duong cong quy tic co thé tmg dung cho céac
luru vue nho. Dbi v6i hoat dong hé théng hod
chtra, cac duong cong quy tic riéng 1é phai
dugc can bang dé tranh qua nhiéu rui ro dia
phuong. Véi cac nudc phat trién, ho chu trong

dén viéc xdy dung cac cong cu diéu hanh thoi
gian thyc nhiéu hon. Hau hét cac duong cong
quy tic trén thé giéi van duoc 1ap theo céac
nghién ctru dai han, co liét sb liéu 16n hon 30
nim (M, Trung Qudc, Pai Loan). Qua cic liét
s liéu nay tinh toan cac phwong an cat lii
thuong xuyén, cong voi cac kich ban i thiét ké
va li 16n xay dung cac duong myc nudc cua
cac hd chira theo cac rang budc cat 1i. Tir do
xay dung nén dudng bao cua ching tao thanh
dudng cong quy trinh diéu hanh. Nhu vy, cac
phuong phap da va dang duoc thuc hién trén
thé gigi xay dung quy trinh chii yéu dua trén
diéu hanh cat 1d thuong xuyén. Thanh 1ap céac
dudng cong quy tic, tuy nhién, thuong khong
hiéu qua dé can ddi nhu ciu cia con ngudi [2].

Qua téng quan cac phuong phap nghién ctru
da va dang tién hanh trén thé gidi cho thiy van
hanh hé thong ngudn nudc, hé théng hd chira
phuc vu da muc tiéu 1a mot qua trinh phtrc tap
bi chi phdi boi nhiéu yéu td ngau nhién, trong
khi phai thoa min cac yéu cau hau nhu ddi
nghich cua cac nganh dung nudc nén mac du da
dugce dau tu nghién ciru rit bai ban va chi tiét
nhung céc tmg dung thanh cong chu yéu gin
lién v6i dic thu timg hé thdng, khong co
phuong phap luin, cong cu c6 thé ding chung
cho moi hé thong. C6 thé tém tit cic phuong
phap xiy dung quy trinh van hanh hé thong ho
chtra 1a 3 nhom: mé phong, t6i wu va nhom két
hop gitra m6 phong va t6i uu.

Phuong phdp mo phong: MO hinh mo
phong két hop v6i diéu hanh hd chira bao gom
tinh toan can bang nudc cia dau vao, dau ra hd
chira va bién d6i luong trir. K§ thuat mo phong
da cung cdp ciu ndi tir cac cong cu giai tich
truge ddy cho phan tich hé thong hd chira dén
cac tdp hop muc dich chung phuc tap. Theo
Simonovic [3], cac khai niém vé& md phéng la
d& hiéu va than thién hon cac khai niém mo
hinh hoa khac. Cac md hinh mé phong co thé
cung cap cac biéu dién chi tiét va hién thuc hon
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vé hé théng ho chira va quy tic diéu hanh ching
(ching han dap tng chi tiét ciia cac hd va kénh
riéng biét hodc hi€u qua ctua cac hién tuong
theo thoi gian khac nhau). Thoi gian yéu cau dé
chuin bi dau vao, chay mé hinh va cac yéu cu
tinh toan khac cia mo phong 13 it hon nhiéu so
v6i mo hinh téi wu hoa. Cac két qua mod phong
s& dé dang thoa hiép trong truong hop da muc
tiéu. Hau hét cac phan mém mo phong co thé
chay trong may vi tinh c4 nhan dang st dung
rong rii hién nay. Hon nita, ngay sau khi s6 liéu
yéu cu cho phﬁn mém duogc chuin bi, no dé
dang chuyén ddi cho nhau va do d6 cac két qua
cla cac thiét ké, quyét dinh diéu hanh, thiét ké
lua chon khéc nhau c6 thé dugc danh gia nhanh
chong. C6 18 mot trong sé cac md hinh mod
phong hé théng hd chira phd bién rong rdi nhat
12 m6 hinh HEC-5, phat trién boi Trung tam ky
thuat thay van Hoa Ky. Mot trong nhitng mo
hinh mé phong ndi tiéng khac 1a mo hinh
Acres, tong hop dong chay va diéu tiét hd chira
(SSARR), md phong hé théng séng tuong tac
(IRIS). Goi phan mém phan tich quyén loi cac
ho sir dung nudc (WRAP). Mic du ¢6 san mot
s cac md hinh tong quat, van can thiét phai
phat trién cic mé hinh moé phong cho mét (hé
thng) hd chira cu thé vi mdi hé thong hd chira
¢6 nhitng dic diém riéng.

Phuong phép téi uu: Ky thuat toi wu hoa
bang quy hoach tuyén tinh (LP) va quy hoach
dong (DP) da dugc su dung rong rai trong quy
hoach va quan 1y tai nguyén nu6c. Nhidu cong
trinh nghién ctru 4p dung k¥ thuat hé théng cho
bai toan tai nguyén nudc Yeh (1985),
Simonovic (1992) va Wurbs (1993) [4]. Young
(1967) lan dau tién dé& xudt st dung phuong
phap hdi quy tuyén tinh dé xdy dung quy tic
van hanh chung tir két qua téi wu hod. Phuong
phap ma o6ng da dung duoc goi la “quy hoach
dong (DP) Monte-Carlo”. Vé co ban phuong
phép cua 6ng dung k¥ thuat Monte-Carlo tao ra
mot sb chudi dong chay nhén tao. Quy trinh tdi

wu thu dugce ciia mdi chudi dong chay nhan tao
sau d6 duoc sir dung trong phén tich hdi quy dé
¢ gang xac dinh nhan té anh huong dén chién
thuat toi wu. Cac két qua 1a mot xap xi tot cua
quy trinh tdi wu thwe. Mot mo hinh quy hoach
dé thiét ké hé théng kiém soat 1d hd chira da
muc tiu d3 duoc phat trién boi Windsor
(1975). Karamouz va Houck (1987) da dé ra
quy tic van hanh chung khi st dung quy hoach
dong (DP) va héi quy (DPR). M6 hinh DPR sir
dung hdi quy tuyén tinh nhiéu bién di duoc
Bhaskar va Whilach (1980) goi y. M6t phuong
phap khac xac dinh quy trinh diéu hanh mot hé
thong nhiéu hd chira khac 13 quy hoach dong
bat dinh (Stochastic Dynamic Programing —
SDP). Phuong phap nay yéu cau md ta rd xac
suat cua dong chay dén va ton thit. Phuong
phap nay dugc Butcher (1971), Louks va nnk
(1981) va nhiéu ngudi khac sir dung. M6 hinh
tdi uu hoa thuong duoc sir dung trong nghién
ctru diéu hanh hd chira sit dung dong chay dy
bao nhu diu vao. Datta va Bunget (1984) dé
xuit mot quy trinh didu hanh han ngan cho ho
chira da muc tiéu tir mét mé hinh tdi wu hoa véi
muc tiéu cuc tiéu hoa ton that han ngan. Nghién
curu chi ra rﬁng khi c6 mot sy danh d6i gitra mot
don vi lugng trlt va mot don vi luwong x4 tir cac
gia tri dich twong ung thi phép giai t6i wu hoa
phu thudc vao dong chiy twong lai bat dinh
cling nhu dang ham t6n that. Ap dung mé hinh
t61 wu hoa cho diéu hanh hd chira da muc tiéu la
kha kho khan. Sy kho khan trong ap dung bao
gém phat trién mé hinh, dao tao nhén luc, giai
bai toan, diéu kién thiy vin tuong lai bat dinh,
su bét luc dé xac dinh va luong hoa tat ca cac
muc tiéu va mdi twong tac gitta nha phan tich
voi nguoi su dung. Mot phuong phap khac
dang dugc sir dung hién nay dé giai thich tinh
ngiu nhién cua dau vao 1a logic mo. Ly thuyét
tap mo di duoc Zadeth (1965) gi6i thiéu. Nhidu
phan mém van hanh t6i wu hé thdng hd chira da
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dugc xdy dung, tuy nhién kha ning giai quyét
cac bai toan thyc t& van con han ché. Cac phan
mém t6i uu hién nay noi chung van chi dua ra
101 giai cho nhimg diéu kién da biét ma khong
dua ra dugc cac nguyén tic van hanh hiru ich.
Phan 16n cac ph?m mém vén hanh hd chira duge
két ndi voi mé hinh dién toan 1i dwa trén mo
hinh Muskingum hay séng dong hoc nhu céc
phin mém thuong mai MODSIM, RiverWare,
CalSIM. Diéu nay rat han ché cho viéc diéu
hanh chéng i va khéng ap dung duoc cho luu
vuc ¢6 anh huong cua thay triéu hay nudc vat.
Céc nghién ctru moi nhat gan day vé diéu hanh
chéng 1 ciing chi dugc ap dung cho hé thong
mot hd.

Phuong phap két hop: Wurb (1993) [4]
trong tong quan vé cac nhoém mé hinh chinh sir
dung trong thiét 1ap quy trinh van hanh hé
théng hd chtra da téng két “Mic du, toi vu hoa
va mo phong 1 hai hudng tiép cdn mo hinh hoa
khac nhau vé dic tinh, nhung su phan biét rd
rang gitra hai huéng nay 1a kho vi hau hét cac
mé hinh, xét v& murc do nao do déu chira cac
thanh phan cta hai hudng tiép can trén”. Wurb
cling dé cap dén nhom Quy hoach mang lugi
dong (Network Flow Programming) nhu 1a mét
két hop hoan thién cta hai hudng tiép can tdi
vu va md phong. Trong cac quy trinh tdi wu
phuc vu bai toan lién hd chira (Labadie, 2004)
[5] thi cda hai nhom quy hoach an bat dinh
(Implicit stochastic optimization) va quy hoach
hién bat dinh (Explicit stochastic optimization)
déu can c6 mé hinh mo phong dé kiém tra cac
quy trinh t8i wu duge thiét 1ap.

Tém lai, phwong phap mo phéng van la
phuong phap dugc sir dung nhiéu nhét trong
phan tich van hanh hé thong hd chira va cho két
qua hoan toan chép nhan duogc. Trong hiu hét
cac bai toan cu thé thi mo hinh mé phong ciing
khong thé thiéu trong viéc xac dinh cac quy
trinh van hanh

2. Thiét 1ap bd méd hinh mé phéng didu tiét
hé théng hd chira cho luu vure song Ba

D¢ tién hanh nghién ctru cét 1i cho hé thong
hd chua trén luu vuc song Ba, cac tac gia tién
hanh 4p dung cac mé hinh todn nhu moé hinh
thity van tham s6 phan b Marine, mo hinh diéu
tiét hd choa va mo hinh dién todn I
Muskingum. M4 hinh thity vin tham sé phan b
Marine (Modelisation de 1’Anticipation du
Ruissellement at des Inondations pour des
événements Extrémes) do Vién Co hoc chét
long Toulouse phat trién (IMFT — Institut de
Mecanique de Fluides de Toulouse). M6 hinh
¢6 chirc ning thu gom nuéc mua trén bé mat
luu vyc va tdp trung ra hai bén bo séng, dugc
sir dung dé giai quyét phan bién luu lugng vao
cic hd chira va luu luong gia nhap. M6 hinh
diéu tiét ho chira do Vién Co hoc viét, Vién Co
hoc 13 mét trong cac co quan tu van tinh toan
van hanh hé thong hd chta trén song Hong tir
nhiéu nim nay. Lii sau khi dugc hé théng hd
chtra diéu tiét s& dién toan xudng ha du dénh gia
hiéu qua cit giam 1i cua cac phuong an van
hanh. Vi vay phai lya chon phuong phap dién
toan nao d6 vira don gian, bao dam sai s cho
phép ma tinh toan nhanh. Pham vi nghién ctu
tir sau cac ho chtra 16n dén Cung Son, mang
song & day co do doc 1on va khong chiu anh
hudng cua thuy tridu, do d6 nude chuyén dong
chu yéu dudi tac dong cua trong luc va phuong
trinh biéu dién duong cong thé tich doan song.
Vi vay, mo hinh Muskingum dugc st dung dé
dién todn .

2.1. M6 dun tinh luu luvong vao va gia nhap khu
gitta (mo dun thuy van)

M® hinh thiy van Marine da va dang dugc
mg dung tai Trung tdm dy bio KTTV TU, da
dugc cac hoi dong khoa hoc cac cap danh gia
cao, & nuoc ngoai mo hinh ciing dugce danh gia
tot va dang duoc ung dung ¢ nhiéu noi. Mo
hinh da duoc gidi thi€u chi tiét trong mot s6 bai
bao [6, 7].
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a) Xu ly 6 liéu dia hinh luu vuc

Cac tram do mua va tram do muc nudc, do
luu lugng da dugc mod hinh hoa vao MARINE
bang 3 luu vuc nhé ndi véi nhau bang hé thong
song. Trong bai bao nay, tac gia st dung DEM
(Digital Elevation Model) vai d6 phan giai 90m
trén hé quy chiéu phang UTM1984 1am s6 licu
dia hinh. Qua trinh khoanh vung va phan chia
luvu vuc dugc xac dinh trén co so cac duong
phan nuéc cia luu vue. Ban do sir dung dat va
ban d6 16p phu thuc vat duge xir 1y dua vao tinh
toan déu co ty 1& 1:100 000 va cung hé quy
chiéu phang UTM1984.

S6 lidu vao cia cac luu vue d3 duge kiém
tra théng qua bai toan kiém dinh ctia mé hinh
va dat tiéu chuén tét. S6 liéu mua dua vao tinh
toan 1a sb lidu thuc do cua viée phan bd mua
trén luu vuc dugc dua trén phuong phép da gidc
Thiessen.

b) Xit Iy 56 liéu hién trang sir dung dat

S6 liéu hién trang su dung déat duoc dua vao
dé tinh toan trong mo hinh thiy vin Marine.
Day 1a moét trong ba loai s6 liéu co ban phuc vu
cho mé hinh dién toan dong chay trén luu vuc
tir mua. S6 liéu hién trang st dung dat truc tiép
anh huong dén téc do6 dong chay trén bé mat
luu vuc, vi vay chét lugng va k¥ thuat xir 1y loai
s6 lidu nay rit quan trong d6i voi chit luong
tinh toan ctia mo hinh.

Tuong tu nhu s6 liéu hién trang su dung
dat, s6 liéu thanh phan ciu trac cua dat ciing 1a
mot trong ba loai s6 liéu co ban cia md hinh
thuy van. S6 liéu thanh phan cau trac cua dat
duogc xu ly k¥ hon, phuc tap hon s6 liéu hién
trang st dung dét, vi co nhiéu thong tin cua can
duogc dua vao mo hinh tinh.

Hinh 1. So d0 phan chia luu vuc song Ba st dung trong mé hinh MARINE.
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2.2. M6 dun diéu hanh hé thong ho chira

M6 dun ndy da va dang duoc s dung dé
diéu hanh cac ho chira trén hé théng song Hong
trong mua lii, dang duoc sir dung dé xdy dung
quy trinh van hanh lién ho chtra trén hé thong
song Hong [8].

Van hanh ctra van hé théng hd chua trén
song Ba dé cit 1ii kha phurc tap. Céc cira dugc
mé theo tung nic 0.5 m, cac ctra dugc mé tir
giita ra. Hét mot chu trinh thi mé tiép nac méi.
Céac hd d3 di vao hoat dong, viéc van hanh cua
van tuan theo quy trinh da dugc phé duyét. Do
do tac gia da st dung mdt chuong trinh riéng
mo phdng lai diing quy trinh déng md clra van
hé chira dé diéu tiét 1ii. Phuong trinh co ban cua
qua trinh diéu tiét ho chira 1a phuwong phéap bao
toan khoi luong dugc viét dudi dang sau:

d_V = 21 - 22
dt (1)
V(To) = Vo (2

O day V- thé tich nudc chira trong ho tai
thoi diém t. V 1a ham phu thudc vao muc nudc
Z ctia hd: z = z(t), V = V(z(t))

T, la thoi diém hién thoi

Q1 - luu luong vao hd, 1a ham phu thude
vao thoi gian

Q1 =Qu(®+Qua(t)

Véi Qi 1a Twu lwong tu nhién chay vao hd
va Qy, 1a Iuu luong diéu tiét tir hd thuong luu
méc ndi tiép voi hd xem xét (trong trudng hop
khéng c6 hd thugng luu Q,,=0).

Q, — luu luong ra khoi hd

Qa(t) = Qa(t) + Qua(t)

Véi Qy; 1a luu lugng xa tir hd qua cac cira
xa day, clra xa mat va luu lugng qua tuabin

Qa21(1) = (1) . Qua(z(t)) + nym(t) - Qum(z(t))
+ Qu(z(t),N(1))

O day:

Nyg- SO cra xa day dugc md, nxm- so clra xa
mat dugc ma.

Qxq- luu luong qua 1 ctra xa day, phu thudc
vao muyc nudc ho.

Q- luru lwong qua 1 cira xa mat, phu thudc
vao muyc nudc ho.

Qu- luu luong qua tude bin, phy thudc vao
muyc nudc cua hd va cong suat phat.

Qx(t) 1a luu lugng ton that do thAm va bdc
hoi phuy thudc vao thoi gian va muc nude hd.

Phuong phap giai

Tai thoi diém t, khi s6 ctra xa mit nxm va
nxd xac dinh, vé phai ctia phuong trinh (1) hoan
toan xac dinh va la ham cua t va V. Phuong
trinh (1) 1a phuong trinh vi phan dao ham
thuong voi diéu kién ban dau (2) dwoc giai
bang phuong phap O-le hodc Runge —Kutta bac
4.

Thiét 1ap file ddu vao: gdm cac thong sb
thiét ké ho chtra nhu luu lugng vao hd, q x4 qua
tuorbin, ché do xa, quan hé V-Z hd, cac muc
nuée dic trung ctia hd chira, tham sé thay luc
cua cura xa day va mat.

2.3. Mé dun dién todn li

Mang song c¢6 do doc 16n khong chiu anh
huong cua thiy triéu, do d6 nudc chuyén dong
cht yéu dudi tac dong cua trong luc va phuong
trinh biéu dién duong cong thé tich doan song.
S liéu thiéu, khong c6 mat cit, do do, tac gia
da Iya chon mo hinh Muskingum.

Nhuoc diém ciia mo hinh 1a khong str dung
duoc khi qua trinh bién thién manh.

Co so toan hoc cua moé hinh Muskingum:

Phuong phap nay duoc McCarthy dé xuét
nam 1939. Phuong phép nay tuy don gian
nhung rat hiéu qué trong trudong hop s6 liéu dia
hinh khong day du. Vi vay, hién nay phwong
phap Muskingum van dwoc nhidu tic gia phat
trién va sir dung.
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Phuong trinh co ban cta phuong phéap
Muskingum c6 dang:
[V(t)-V(t-At)]/ At = [1(t)-O(t)+ 1(t-At)-O(t-At)]
/2+QL (3)

Phuong phap Muskingum gi thiét rang cac
dai lugng trong phuong trinh (3) c6 lién quan
v6i nhau qua dang thuc:

V(1) = K[XI(t) + (1-X)O()] “
v6i K, X 1a cac hé s kinh nghiém cho ting
doan song. K c6 thtr nguyén 1a thoi gian, tuong
mg véi thoi gian truyén 1 trong doan séng; X
1a tham sé khong thir nguyén, phu thudc vao
hinh dang cua dung tich hinh ném da mé hinh
hoa. Gi4 tri thay doi tir 0 d6i v6i dung tich kiéu
hd chia, dén 0.5 dbi voi dung tich hinh ném
day.

Thay V(t) trong phuong trinh (4) vao
phuong trinh (3) ta thu duoc dang thirc

K*X [I(t) — I(t-At))/ At + K(1-X) [O(t) —
O(t-At))/At= [I(t) + I(t-At)]/2 —[O(t)+O(t-At)]/2
+QL

T dang thic nay ta thu duoc dang thirc
[AtH2K-2K*X]O(t)=[2K-2K*X-At]O(t-At)
HA2K*XI(t)+HAt+H2K*X]I(t-At)+QL*2At

Nhu viy, luu lugng chay ra ngoai doan
song Q(t) trong phuong phap Muskingum dugc
tinh theo cong thuc:

O(t) = ¢ I(t-At)+c I(t)+c;0(t-At)+c4QL (5)

Céac hé s ¢y, ¢, va c; duge tinh theo cong
thuc:

o = A+ KX
'OA RK- KX

A - KX
TN K- KX
03=2K-x - KX
A K- KX
‘. - 2A
A K- KX

Tinh toan luu lugng chay ra ngoai mdt doan
song theo phuong phap Muskingum don gidn
hon tinh toan trong mo6 hinh song dong hoc.
Trong phuong phap Muskingum ta chi cin xéac
dinh 2 hé s6 kinh nghiém K va X cho doan song
va tinh luu lugng chay ra Q(t) theo cong thurc
(5).

Toan bo nhanh chinh doan séng tir Ayun Ha
vé dén Cung Son dwoc mé hinh héa trong mo
hinh Muskingum 1a m¢t dong séng. Mo hinh
thiy lyc Muskingum c6 vai trd dan nudc va thu
gom luwong nudc gia nhap khu giira trén subt
doan dudng tir thwong luu vé ha luu (theo so d6
tinh toan). Toan bd phan luu luong phu gia
nhép khu giita cia Muskingum do mo6 hinh thuy
van MARINE dién toan tir mua trén toan luu
vuc va xuat ra song.

Trong dién toan ho, séng dong hoc khong
doi hoi s6 lidu dia hinh chi tiét. Thong sé mo
hinh K, X va hé s6 nhap luu khu giita ciing nhu
qué trinh luong nhdp khu gitta ctia ting doan
song dugc hi€u chinh, xac dinh cho mot s6 con
1di 16n. Cac nam dién hinh dé lwa chon tinh toan
duoc hiéu chinh dé xac dinh luong nhap khu
gita k va qua trinh cia lugng nhap khu gitra
riéng r&. Cac théng sb nay dwoc gilt nguyén
trong qué trinh diéu tiét cit 1d sau nay.
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Hinh 4. So db tinh toan thiy lyc.

Q gia nhip

ER RN

Bién trén Bién dudi

Nd/

doan

Hinh 5. M6 hinh hoa soéng Ba trong Muskingum.
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3. Két qua ap dung bd mé hinh vao méd
phéng kiém tra quy trinh van hanh hé thong
lién hd lwu vure song Ba

3.1. M6 phong kiém tra mé hinh thity vin

Hiéu chinh mo hinh bcing 6 liéu cua tran lii
nam 1986:

L{ 1986 1a 1d lon cd luu lugng dinh 11 tai
Cung Son dat 9200m’/s. Tuy tran lii nay khong
l6n nhu trén 1 1993 nhung da gay ngap nang
cho thanh phd Tuy Hoa. Mua to xay ra trén

dién rong gay Il 16n trén nhanh Ia Ba va nhanh
Ayunpa, muc nudc trén tai Pomoré vugt bao
dong 3 1a 99cm. Muc nudc tai tram Ayunpa
vuot bao dong 3 1a 142cm, tuy nhién tai An
Khé i nho hon bao dong 1. Myc nudc tai Phi
Lam vuot bao dong 3 1a 94 cm.

S6 liéu dau vao 1a sé liéu mua ngiy nim
1986, s6 liéu muc nude tram Cung Son

Két qua tinh toan hiéu chinh twong ddi tdt,
d3 tim ra bo thong sb t6t dé tinh toan cho céac
trén i khac nhau. B thong s6 md hinh s& duge
kiém ching cho tran 1l cu thé & phﬁn sau.

Puong qua trinh lvu lwong dén hé Ayun Ha nam 1986
2500
2000 ----TinhToan_Marine
= —— ThucDo
con
E 1500 -
o0
s
= 1000 ~
2 h
— 500 -+ <
- \H
0 —— r
0 100 150 200
Theoi gian (gio)
Hinh 6. Puong qué trinh luu lugng dén hd Ayun Ha nam 1986.
Puwong qua trinh luvu lwong dén héd séng Hinh naim 1986
4000
3500 - VA
—_ | L ----TinhToan_Marine
= 3000 . \\ —— ThucDo
E 2500 : .
£ 2000 - : Y
= : / .
= 1500 - ; \
= v .
— 1000 - =/ N
500 e —
o - ‘ w —
0 50 100 150 200
Thoi gian (gio)

Hinh 7. BPuong qué trinh luu lugng dén ho song Hinh nim 1986.
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Kiém dinh mé hinh cho tran 1& nam 1988:

La 1988 1a ld lon c6 luu lugng dinh 11 tai
Cung Son dat 10500m3/s. Mua rat to & ha luu,
mua phﬁn thuong, song Hinh va ha luu ctua khu
giita két hop voi mua trén dién rong gy 1ii 1on
0 ha du, myc nudc & tram Ayunpa vugt bao
dong 3 1a 74 cm, tai Po Mo Ré chi vuot bao
dong 1 1a 20cm. Muc nudc tai Phu Lam vuot
bao dong 3 1a 69 cm

GHN, Khoa hoc T nhién va Cong nghé 27, S6'1S (2011) 136-150

V6i bd tham s6 cia md hinh d3 thu duogc ap
dung dé chay kiém dinh 1o 1988 dat dugc két
qua twong dbi tbt

3.2. Kich ban diéu tiét lién ho

Nguyén tdc van hanh cdc ho trong thoi ky I

Cao trinh myuc nude cac hd trong thoi ky li
chinh vu khoéng dugc vugt qua quy dinh trong
bang 1.

Puwong qua trinh luu

lwong tai Cing Son nam 1986

- - - Cung Son tinh toan
—— Cung Son thuc do

20 40 60

Thoi gian (gio)

120

140

80 100 160 180

Hinh 8. BPuong qua trinh 1

uu lugng tai Cung Son nam1986.

Puong qua trinh luu luong aén hd Ayun Ha nam 1988
2500
- TinhToan_Marine
2000 —— ThucDo
”E 1500
% 1000
=2
500
o | AR e [
o 50 100 150 200 250
Thoi gian (gid)
Hinh 9. Puong qué trinh luu lugng dén hd Ayun Ha nam 1988.
Puwong qua trinh lwu lwong dén hd séng Hinh nam 1988
4000
= 3500 - - - TinhToan Marine
M\E/ 3000 —— ThucDo
=0 2500
£. 2000
= 1500
=
B 1000 <
500 + \*“x
0 e ! ‘
100 150 200 250
Thai gian (gio)

Hinh 10. Pudng qua trinh luu luong dén hd song Hinh nim 1988.
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Puwong qua trinh luu luong tai Ciang Son nam 1988

- - - Cung Son tinh toan
10000 - / —— Cung Son thuc do

o 50 100 150 200 250
Theoi gian (gio)

Hinh 11. Puong qua trinh luu lugng tai Cling Son nam 1988.

Trong qua trinh van hanh cac hd, can theo trinh va cac tram khong ché dé diéu chinh qua
d6i cap nhat cac thong tin canh bao li, luu trinh x4, cat 1ii cho phu hop véi thuc té.
luong muc nudc thyc do tai cac tuyén cong

Bang 1. Cao trinh myc nudc khdng ché & cac hd trong mua li

Tén ho Krong H’Nang Ka Nak Ayunha Séng Hinh Séng Ba Ha
Muyc nude (m) 255 515 204,0 209,0 105,0
Qua trinh van hanh cac hd chira giam 1ii cho Quy dinh vé ché d¢ van hanh giam lii cho
ha du phai tuan thu theo cac quy dinh va trinh ha du

ty dong mo cira van cac cong trinh xa da dugc

] ’ ) Cao trinh myc nudce don 1 cua cac ho dugce
cac cap c¢o tham quyén ban hanh.

quy dinh ¢ bang 2.

Bang 2. Cao trinh myc nude don lii cua cac ho

Tén ho Krong H’Nang Ka Nak Ayunha Séng Hinh Séng Ba Ha
Muc nude (m)  252,5 513,0 203,0 207,0 103,0

Cat giam lii cho ha du

Béng 3. Ngudng cit lii cho 3 ho

TT Dangli Ho Ba ha H6 Séng Hinh Ho KrongH’niing
Qdinh (m*/s)  Qcétlda  Qdinh (m’/s) Qcdtli  Qdinh(m’s)  Qcitli
Qdinh (%) Qdinh (%) Qdinh (%)
1 P<5% 17500 80-85 3700 48-50 4942 36-40
2 P=10% 14000 75-80 2970 35-40 3950 35-40

3 P>20% 8500 75-80 3410 35-40 4500 32-35
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Khi 1ii 1&n thi xa bang luu lugng dén, giir hd
0 MNTL. Can ctr vao dy bao thiy van xac dinh
mot gia tri dinh I, va néu luu luong dén béng
mot lwu lwong Qcit Iii (quy dinh ¢ bang 3) thi
chuyén sang diéu tiét cat .

Cit 1ii bang cach xa mot luu lwong bang luu
luong xa cudi cing cia bude 1. Tich nudc dén
MNDBT.

Khi myc nudc trong hd bang MNDBT thi
tiép tuc xa lii bang luu lugng dén va mo hét cac
clra xa dé giit muc nuéc hd @ MNDBT.

Khi dd m& hét cira xa ma 18 van 1én thi van
hanh an toan ho, sir dung dung tich & phan trén
va bao cdo co quan c6 trach nhiém. Dudi day la
mot s6 két qua didu tiét lién ho.

Puong qua trinh diéu tiét hd Ayun Ha nim 2009
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——Qxa = -+ 204
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Q vao ho ./ -+ 2035
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Hinh 12. Pudng qua trinh diéu tiét hd Ayun Ha niam 2009.

Luu lwgng (m3/s)

Qua trinh diéu tiét hd séng Hinh 2009
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Hinh 13. Pudng qua trinh diéu tiét hd song Hinh nim 2009.

Luu lwgng (m3/s)

Puong qua trinh diéu tiét hé Ba Ha nim 2009
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Hinh 14. Pudng qua trinh diéu tiét hd Ba Ha 2009.
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16000

Puong qua trinh luu lwrgng Cing Son nam 2009
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Hinh 15. Puong qua trinh luu lugng Cing Son nam 2009.

4. Thao ludn va két luin

Bai bao di tong quan ba cach tiép can chinh
thuong duoc sir dung trong thiét 1ap quy trinh
van hanh cho hé théng hd chira. Tir d6 rit ra
nhan xét 1a trong da s6 cic bai toan ap dung cu
thé thi vai trd ciia m6 hinh mé phong 1a hét strc
quan trong va can thiét. Tir d6, bai bao di trinh
bay két qua nghién ctru 4p dung md hinh mé
phong diéu tiét hé théng hd chira vao hé théng 3
hd chira hién hanh luu vyuc séng Ba. Ba hd nay
dad van hanh tinh dén thoi diém 2009. Nam
2010 thuc té c6 4 ho dang véan hanh, va trong
nam 2011 s& 12 5 hd. Két qua diéu tiét va dién
toan lii xudng dén Cting Son cia quy trinh lién
hd so v&i don hd 1a kha tbt, ching to duoc hiéu
qua cat giam 1d cua quy trinh lién hd méi. Cac
két qua tinh toan trong nghién ciru da chimg to
duoc kha nang g dung cua cong cu tich hop
ma tac gia da xay dung. Cong cu nay khong chi
sir dung cho hé thong lién hd chira trén song Ba
ma co thé 4p dung cho hé thdng cac hd chira
khac.

Loi cam on

Nbi dung bai bao nay 1a mot phan két qua
cua dé tai KC 08.30/06-10 do B Khoa hoc va
Cong nghé tai trg. Tac gia xin cam on.
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A set up of simulation models used for construction of
operation policies for the hydro-plants systems in Ba watershed

Duong Thi Thanh Huong', Nguyen Tien Giang®
Unstitute of Mechanics, Vietnamese Academy of Science and Technology, 264 Doi Can, Ba Dinh, Hanoi
’Hanoi University of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam

Hydro-plant systems located in Central Vietnam have been increased remarkably in recent
decades. The construction of flood control operation policies for these reservoir systems, therefore, is
an agent task. Simulation and optimisation are two main tools to handle this problem scientifically and
appropriately. This paper overviews methods, approaches used in building operation policies for
multi-purpose reservoir systems in flood seasons. Through these, it is concluded that in most of cases,
simulation model is very necessary. Next, the paper presents the set up of a simulation model and its
application to simulate the operation policies, which were resulted from a state-level project. The
outcomes indicate the efficiency of the model to simulation of operation policies of three exsiting
reservoirs in the Ba watershed.

Twr khoa: Ba watershed, reservoir system operation, simulation.



