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NGHIEN CUU DU BAO DONG CHAY 10 NGAY PEN HO CUA PAT
PHUC VU VAN HANH HO CHUA HQP LY

Vii Ngoc Dwong', Ngb Lé An %, Nguyén Mai Ping’

Tém tit: Ho chira Cira Pat la mét ho chira 1om trén séng Chu thudc xa Xudan My, huyén Thuwong
Xudn, tinh Thanh Hod. Dé ndng cao hiéu qud cap nude, phat dién va giam riii ro, viéc diw bdo dong
chay thoi doan 10 ngay dén ho la rat can thiét. Bai bdo nghién ciru dé xudt mot phwong phdp diw
bdo dong chdy dén hé sir dung mé hinh 2 thong sé két hop mé hinh van hanh hé chira. Két qua tinh
toan cho thdy, bé mé hinh cé thé mé phong tot dong chay va vin hanh ho chira trén heu viee. Két
qua duw bdo vé tong lirong kha phit hop, nhung dir bdo dong chay 10 ngay van con han ché do thiéu
tai ligu khi twong, thuy van va nhu cau dién nang. Néu c6 thém sé liéu dw béo tir mé hinh khi tuong
va nhu cau dién nang trén hé zhéng, két qud dy bdo co thé dwoc cdi thién.

Tir khoa: Dy bao dong chay 10 ngay, ho Ctra Pat, hd Hua Na, van hanh ho chira, mo hinh 2

thong so.

1. MO PAU

Hd chtra nude Cira Pat 1a mot hd chia 16n thude
xa Xuan My, huyén Thuong Xuan, tinh Thanh
Hoa (hinh 1). Pay 1a mot hd chira 16n khai thac
téng hop ngudn nude song Chu phuc vu cho cac
yéu cau phat trién ciia viing ha luu song M3, tinh
Thanh Hoéa véi cac nhiém vu cha yéu 1a (Quyét
dinh s6 348/0D-TTg, 2004): giam i véi tan suat
0,6%, bado dam muc nudc tai Xuan Khanh khong
vuot qua 13,71m (1h lich sit nam 1962); cép nudc
cho cong nghiép va sinh hoat vdi luu luong
7,715 m3 /s; tao nguén nude tudi 6n dinh cho
86.862 ha dat canh tac (trong d6 hé thong thuy
noéng Nam song Chu 1a 54.041 ha, hé thong thuy
nong Bai Thuong va Bic song Chu - Nam song
Ma 1a 32.821 ha); két hop phat dién voi cong
suat 1ap may N = 88 - 97 MW; b sung nudc
mua kiét cho ha du dé déy man, cai tao moi
trudng sinh thai voi luu lwong Q=30,42 m® /s.

Quy trinh van hanh lién hd chuia song Ma da
dugc ban hanh theo quyét dinh sé 1911/QP-
TTg ngay 5/11/2015 nham khai thac tdi da loi ich
cap nudce, han ché rui ro do 1a lut. Bé gitip cho

! Nghién cieu sinh tai B6 mén Thiy van va Tai nguyén
nwoc
? Giang vién B6 mén Thuy van va Tai nguyén nuoc.

viéc van hanh tét theo Quy trinh, cong tac du bao
tdt dong chay han vura, dac biét 1a thoi doan 10
ngay s& gitp cho ngudi quan 1y ¢ thé dua ra
phuong an van hanh ho hop ly. HO Cira Dat nim
& dudi ha luu cta hd Hua Na, phu thude nhiéu
vao dong chay xa tir hd Hua Na, nén bai toan du
bdo ciing nay can phai xét &én viéc van hanh xa
nudce tir hd Hua Na. Bai toan du bao dong chay
10 ngay dén ho Cira Pat vi thé thyuc chat 1a bai
toan du bao dong chay 10 ngay dén ho Hua Na,
tinh toan du bao luu luong xa téng cong qua hd
Hua Na va dong chay khu giita ctia hai hd. Hién
nay, chua c6 mot nghién ctru nao du bao dong
chay han vira c6 xét dén bai toan van hanh ho
chira xa nudc. Vi vay, viéc nghién ciru du bao
dong chay han vira cu thé 1a 10 ngay dén hd Cua
Pat c6 xét dén anh hudéng do van hanh hd chira
Hua Na 1a rat can thiét. Pay ciing 1a muc tiéu
nghién ctru cua bai bao nay.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru di sir dung két hop mo hinh can
bang nudc thoi doan thang véi 2 thong sd dicu
chinh thanh 10 ngay va m6 hinh mé phong diéu
tiét ho chira nhim mo phong va du bao dong
chay dén ho. M6 hinh nay da duoc Ngo Lé An
(Ngo Lé An, 2015) sir dung dé mo phong dong
chdy thoi doan thang cho luu vuc séng Ma —
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Chu cho két qua tot. Luu vuc hd chira Cira Pat
dugc chia thanh nhiéu luu vuc con, mdi luu vuc
lIa mét mo hinh can béng nudc thoi doan 10
ngay. Luu lugng dong chay tai hd Hudi Na va
Cira Dat duoc tinh bang tong luu luong dong
chay tai cac luu vuc con vé&i gia thiét 1a anh
hudng ciia yéu td chay truyén trén luu vuc la
khong dang ké so v6i thoi doan tinh toan 10
ngiy. Dé mo phong dong chay ra ciia hd Hua
Na, nghién ctru str dung phuong phéap cin bang
nude hd chira, két hop véi quy trinh van hanh
h6é Hua Na di dugc phé duyét (Quy trinh van
hanh lién hd chua song Ma, 1911/QD-TTg,
2015) dé udc tinh luu luong xa tong cong cla
hd (bao gom ca luu lugng xa thira va luu luong
qua tudc bin).

Chu thich
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Hinh 1. Ban do luu vuc hé Cira Pat

3. KET QUA TINH TOAN

3.1. M6 phéng dong chay dén ho Cira Pat
va hd Hua Na

Do hd Cira Pat bit ddu van hanh tr nim
2009, trong khi hd Hué Na bit diu hoat dong tur

cubi ndm 2013, vi thé nghién ctru sir dung céac
di liéu dong chay do tai tram Cua Dat trude
nam 2009 dé danh gia kha ning moé phong cua
mo hinh. Dt liéu dau vao cta mé hinh 1a dong
chay 10 ngay tai tram thuy van Ctra DPat voi
luong mua va boc hoi thoi doan twong tng tai
tram Cira Pat va Bai Thuong. Cac ban do sir
dung dét va loai dat duoc lay tir To chirc Nong
lwong Thé giéi (FAO) di dugc hiéu chinh cho
luu vue song Ma (Ngd Lé An, 2015). Can cu vao
céc loai ban dd nay va ban dd dia hinh, luu vuc
duoc chia thanh 16 luu vuc con nhu ¢ hinh 1.

Thoi doan tinh toan tir 1993 dén 2000 1a giai
doan hi¢u chinh, con giai doan 2001 dén 2007 1a
kiém dinh. Két qua cubi cing duoc trinh bay &
Hinh 2 véi h¢ s6 Nash lan luot 1a 0,71 va 0,73
cho céc giai doan hiéu chinh va kiém dinh.

Dong chay dén ho Hudi Na 1a tong luong
dong chay cua 11 luu vuc con phia trén thugng
ngudn cua hé Cura Pat. Dong chay khu giita
giita ho Cira Pat va hd Hia Na la dong chay
sinh ra & 5 luu vuc con giita hai ho.

3.2. M6 phéng van hanh hé Hiia Na

Trén thuc té, luu luong xa tong cong cua hod
Hua Na (bao gdm ca luu lugng qua tude bin va
luu lugng x4 thura) phu thudc vao trang thai ciia
ho, du bao lugng nudc dén hd, nhu cau huy
dong dién luong, yéu cau dam bao dong chay
moi trudng ha du... dé tir d6 s& c6 phuong an
van hanh phu hop. Trong quy trinh van hanh
lién ho chtra 1911/QD-TTg (2015), ho Hua Na
phai dam bao van hanh theo mot sb rang budc
lién quan dén an toan hd chira, an toan cip
nudc va dam bao dong chdy moi truong nhu &
bang 1.

a(m¥s) Mé phong dong chay tai Cira Dat (1993 - 2000)
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Hinh 2. Mé phong dong chdy tai Cira Dat véi hiéu chinh (trdi) va kiém dinh (phdi).
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Bang 1. Piéu kién rang budc vé mue nwéc hd va dong chay tdi thiéu van hanh
theo tirng giai doan (10 ngay) ho Hiia Na

Giai doan 1-1 [ 12-1 | 22-1 | 1-X0 | 10-K0 | 21-I0 | 1-I00 [ 11-100 | 21-I00 | 1-IV | 11-1V | 21-1V
Muyc nuée hd thap nhit (m)| 235.4 | 235.1|234.8 | 234.3 | 233.5[232.5[231.3 | 230.2 | 228.8 | 227.4 | 226 | 224.1
Muc nude hd cao nhit (m) - - - - - - - - - - - -
Dong chay tdi thidu (m3/s) | 35 | 35 | 35 | 45 | 45 | 45 | 45 | 45 | 45 | 45 45 45
Giai doan 1-V | 11-V | 21-V | 1-VI [11-VI|21-VI| 1-VII [11-VII|21-VII|{1-VIII|11-VIII|21-VIII
Muc nude hd thép nhat (m)|222.5| 222 |220.9[220.4]219.7|217.7| 215 - - - - -
Muc nuédc hd cao nhit (m) | - - - - - - - 235 | 235 | 235 | 235 | 235
Dong chay tdi thiéu (m3/s)| 40 | 40 | 40 | 55 | 55 | 55 | 55 - - - - -
Giai doan 1-IX | 11-IX | 21-IX | 1-X [ 11-X | 21-X | 1-XT | 11-XT [ 21-XT | 1-XTI | 11-X1I | 21-X1I
Muc nuéc hd thdp nhit (m)| - - - - - - - - - 236.5 236.3 | 235.9
Muc nude hd cao nhit (m) | 235 | 235 | 235 | 235 | 240 | 240 | 240 | 240 | 240 | - - -
Dong chay tdi thiéu (m3/s) | - - - - - - - - - 45 45 45
Nguon: OP 1911/0P-TTg cia Thii twéng Chinh phi, 2015
Bang 2. Luu lwgng phat dién t6i da hd chira Hiia Na

Giai doan | 1-1 | 11-1 | 21-1 | 1-II| 11-I1 | 21-I1 | 1-I00 | 11-I0 | 21-II1 | 1-IV | 11-IV | 21-IV
Q (m’/s) 100 | 100 100 | 100 | 100 | 100 | 100 100 100 100 100 100
Giai doan | 1-V | 11-V | 21-V [1-VI|11-VI|21-VI|1-VII| 11-VII | 21-VII | 1-VIII | 11-VIII | 21-VIII
Q(m3/s) 100 | 100 150 | 150 | 150 | 150 | 203 203 203 203 203 203
Giai doan | 1-IX | 11-IX | 21-IX | 1-X | 11-X | 21-X | 1-XT | 11-XT | 21-XTI | 1-XII | 11-XII | 21-XII

Q(m’/s) 203 | 203 203 | 203 | 203 | 203 | 203 203 203 150 150 150

Tuy nhién, nhu ciu huy dong dién luong la
mot yéu t kho tinh toan va dy bao. Pé don gian
hoa, nghién ctru gia thiét ho Hua Na ludn dit
muc tiéu phat dién nhidu nhat co thé trong timg
giai doan nhung van dam bao theo quy trinh &
bang 1. Trén quan diém d6, két hop véi sd liéu
van hanh thyc té thu thap dugc trong hai nam
2014 va 2015, nghién ctru dé& xuit dong chay
qua tudc bin 16n nhét theo ting giai doan nhu &
bang 2.

Luu luong xa tong cong vé ha luu sau ho
Hua Na chinh 14 dong chay xa qua tudc bin tim
duoc va Iuu luong xa thira néu c6 dé dam bao
theo quy trinh.

3.3. Du bao thir nghiém

S6 liéu van hanh thuc té cia 2 hd Hoa Na va
Cira Pat dugc thu thap diy du cho 2 nim 2013,
2014. Nghién ctru tién hanh dy bao thir nghiém
cho 2 hd sir dung mo hinh 2 thong s va mo
hinh mé phong van hanh hoé Hia Na thoi doan
10 ngay. Do khong c6 két qua du bao luong
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mua va bdc hoi tir mé hinh khi twong cho 10
ngay t6i, nghién ctru str dung lugng mua va bdc
hoi 10 ngay trung binh nhiéu nim dé thay thé
cho gia tri du bao. Tién hanh dy bao dong chay
theo thoi gian thyc thoi doan 10 ngay véi sb liéu
hién trang hd chira, lugng mua va bdc hoi du
bao, v6i két qua tim duoc 1a luu luong xa tong
cong qua hoé Hua Na dy kién trong 10 ngay toi.
Sau mdi thoi diém dy bao, s6 liéu thuc do trang
thai ho, sb liéu khi tuong s€ dugc cap nhat cho
bude tinh tiép theo. Dong chay du bao vé ho
Cira Pat s& duoc tinh bang dong chay xa tong
cong qua ho Hua Na va dong chay khu giita.

Hai phuong 4n du bao dong chay dugc thuc
hién. Phuong 4n 1 hd Hua Na xa nudc véi diéu
kién dong chady moi truong dugce wu tién hon so
v6i dudng han ché cip nudc. Phuong 4n 2 hd
Huia Na xa nudc vu tién dam bao muc nude hd
ludn cao hon dudng han ché cap nudc. Két qua
du bao thtr nghiém cho hai nam 2014 va 2015
duoc trinh bay ¢ hinh 3, 4.

KHOA HOC KY THUAT THUY L1 VA MOI TRUONG - SO 54 (9/2016)
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Hinh 3. Két qua di bdo dong chay dén va dong chady xa tong céng hé Hia Na
(Oxa thuce do: lwu lwong tong céng xd ra khéi hé Hiia Na; Qxadubaol: Q xa tong céng
theo phuong an 1; Qxadubao?2: Q xd tong cong theo phuong dn 2)

C6 thé thiy, du bao dong chay 10 ngay dén
hd Hua Na kha tdt trong giai doan mua Kkiét,
trong khi giai doan mua I thi cé su sai 1éch
dang ké (30% nho hon vé tong lugng trong nim
2014 va 35% lon hon trong nam 2015). Vi sai
s6 cho phép 1a 30% vdéi du bao han vira, mic
dam bao phuong 4n dy bao dén ho Hua Na dat
43%. Su sai léch gitta du bao va thuc do chu
yéu dén tir viéc khong co s liéu du bao, canh
bao mua va boc hoi thoi doan 10 nay nén phai
lay dir liéu trung binh nhiéu nam thoi doan do
dé thay thé. Hon nita, luu vuc hd Hoa Na rat 1on
trén 5000km” nhung chi c6 sd liéu mua va béc
hoi nim ¢ ha luu cua luu vuc nén khé dai bicu
cho luu vye nghién ciru. SO lidu x4 nude qua hd
xét trong giai doan mua la kha phu hop, tuy
nhién két qua du bao van c6 su chénh léch 1a vi
hd Hua Na van hanh phat dién trén thuc té dua
nhiéu vao nhu cau dién lugng cua thi truong.
Véan hanh hd giai doan mua kiét nam 2014,
2015 do chua c6 quy trinh lién hd nén s& co sy
khéac biét co ban nhu muc nuée hd cé mot sb
giai doan nhidu ngay xubng thap hon cao trinh
215m hay luu luong xa tong cong vé ha luu doi
khi bang khong. Tuy ting truong hop ma
phuong an du bao 1 hay 2 s€ phu hop véi thuc
té. Két qua du bao dong chay 10 ngay vé hd
Cua Pat vi thé van c6 sai léch dang ké. Néu co
thé két hop v6i mé hinh dy bao mua, bdc hoi va
h6 Hiia Na van hanh ding quy trinh d& ban hanh
cubi nam 2015 thi két qua du bao dong chay dén
h6 Cira Pat s& kha quan hon.
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Hinh 4. Két qua dir bdo dong chay
dén hé Cira Pat

4. KET LUAN

Nghién cuu da xdy dyng dugc moé hinh mo
phong dong chay va van hanh hé Hua Na nham
mo phong va du bao dong chay dén hd Cira Dat
thoi doan 10 ngay. Két qua mo phong dong
chay trong giai doan chua c6 hd chira kha tét thé
hién mo6 hinh mé phéng dong chay phu hop véi
lvu vuc nghién ctru, giai doan hiéu chinh va
kiém dinh 1an lugt cho hé s6 NASH 1a 71% va
73%. Mb hinh can bang nuéc van hanh hd chira
¢6 kha ning mé phong dong chay xa ra tir hd
Hua Na theo quy trinh da dugc ban hanh. Mac
du con thiéu sb liéu do dac khi tuong - thuy van
trén luu vuc, nhung két qua du bao thir nghiém
cho thay dong chay 10 ngay du bao dén ho Cura
Dat kha phu hgp vé mit tong luong cho timg
mua. Mac dam bdo phuong an du bao dong
chay 10 ngay vé Hua Na 1a 43%. Dé két qua du
bao tét hon cho giai doan ngan hon, cac nghién
clru sau nay can phai sir dung thém két qua dy
bao mua, bdc hoi tir cac mo hinh khi tuong, két
hop véi viéc xem xét nhu cau dién lugng trén
toan hé thong.
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Abstract:
RESEARCH ON 10-DAY RUNOFF FORECASTING
FOR REASONABLE OPERATION OF CUA DAT RESERVOIR

Cua Dat reservoir on the Chu River is located in Xuan My Commune, Thuong Xuan District, Thanh
Hoa Province. For reliable operation of the reservoir to meet it’s requirements of water supply,
loss reduction and maximum power generation, a mid-term (10-day) runoff forecast is needed. This
article proposes a forecast method which is a combination of water balance and reservoir
operation models. It can be seen from the research results that there is not so good agreement
between the simulated and observed runoff hydrograph but total volume of forecasted runoff and
with observed one is almost equal. This can be explained because of lacking hydro-meterological
data and electricity demand information.

Keywords: 10-day runoff forecast, Cua Dat reservoir, Hua Na reservoir, reservoir operation, 2-
parameter model.
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