NGHIEN CUU HIEU QUA CAT GIAM LU HA DU CUA HE THONG
HO CHUA THUY PIEN TREN SONG BA

Cao Pinh Huy', L& Hung’

Tém tit: Hang ndm heu vue séng Ba ciing nhw cdc heu vue khéc ciia mién Trung luén chiu danh
hiweong nang nén tir thién tai do bao Iii gdy ra. Tie sau khi cdc hé chira trén hé thong séng Ba di vdo
van hanh thi vin dé ngdp lut cang tré nén nghiém trong hon. Phan Ién cdc ho chiva mién trung
trong cho vao ¢ lii méi day ho, nén thirong tich nwée day hé réi méi bat dau xa, khi ho day thi hic
a6 luu lwong dén ho 1om, nén dé dam bdao an toan céng trinh cac hé chiva thuong xa dét ngot, lam
cho nguoi dan vung ha du tro tay khong kip. Trong nghién ciru nay chung toi sé danh gia mirc do
cat giam li ciia cac ho chira dén ngdp lut vimg Ha du khi van hanh theo quy trinh lién ho chira trén

lew viee séng Ba da dwoc Thii twéng phé duyét tai OP s6 1077/0P-TTg.
Tir khoa: MIKE; van hanh hd chira; thiy dién; mo6 phong 1i; diéu tiét 10.

1. PAT VAN PE

Séng Ba 1a mdt trong nhiing con séng lon &
mién Trung, véi téng dién tich luu wvuc
F=14.132 km® nim trén dia phan 3 tinh Gia Lai,
baklLak va Phu Yén. Hang nam mua mua I,
nude song Ba don tir thuong luu vé gy ngép lut
nghiém trong cho ha luu song Ba. LU da gay
ngdp lut, thiét hai kha 16n vé nguoi va tai san
trén luu vuc. Mua i gay chét nguoi, nha cira bi
ngép, bi sap, cac cong trinh ha tﬁng co s& nhu
truong hoc, bénh vién bi hu hong, duong sa cau
cong cong trinh thaty loi bi sat 1, bi v& va bdi
lap. Dién tich dat trong trot bi ngdp lau ngay
lam cho laa, hoa mau va cac loai cdy trong khac
bi chét gy that thu. Theo théng ké mot s6 nim
gin ddy cho thay tinh hinh 1i lut trén luu vuc
ngay cang nghiém trong voi muc do thiét hai co
xu thé ngay cang tang.

Céc ho chira trén hé thong song Ba c6 tam
quan trong dic biét dbi véi su phat trién kinh té
- xa hoi ciia ving Tay Nguyén va ving dong
bang Nam Trung bo. Hién nay, hé thong ho
chira nay bao gdm céc hd chtra 16n: hd An Khé
Kanak, Ia Yun ha, Krong H’Nang, Séng Ba Ha,
Séng Hinh. Trudc day, viéc van hanh h¢ théng
ho chua trong cac diéu kién cu thé (dua vao du
bao KTTV) va dugc thuc hién theo cac quy
trinh van hanh cua cac hd riéng biét. Nam 2011,

" Ban Qudn Iy di an thiy loi va Phong chéng thién tai
tinh Phu Yén }
) ruwong Pai hoc Bach khoa — Pai hoc Da Nang
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PGS.TS. Nguyén Hitu Khai da hoan thanh d¢ tai
nghién ciru khoa hoc cap nha nuéc “Nghién ciru
xdy dung cong ngh¢ diéu hanh h¢ théng lién ho
chtra dam bdo ngan I, chdm I{i, an toan vén
hanh hd chira va sir dung hop 1y tai nguyén
nude vé mua kiét” [7], da tinh toan xac dinh hi€u
qua cét giam 10 cho ha du ddi v6i mot s tran
1ii 16n, dién hinh xay ra trong cac nim 1981,
1988, 1993 va nam 2009, két qua cho thiy, tai
tram thiay vdn Phi Lam muc nudc gidm tu
khoang 0,38 m dén 0,84 m. Béo cao lap quy
trinh van hanh lién hd chua luu vuc song Ba
thoi ky mua i ciing cho két qua cat giam 1 ha
du tr 0,3 m dén 0,8 m tuy theo tung tran Ii.
Viéc diéu hanh cdc hd chira tudn tha theo
“Quyét dinh V& viéc ban hanh Quy trinh van
hanh lién ho chira trén luu vyc Song Ba da
dugc Thu tudng phé duyét tai Quyét dinh sb
1077/Qb-TTg, ngay 7 thang 7 nam 2014”.
Trong Viéc diéu hanh hiéu qua ho chtra nay
phu thudc cha yéu vao cong tac du bao 1i trude
24-48 gi¢. Tuy nhién viéc dy bao Ii trudc 24-
48 gid hién nay ddi véi cac hd chia & Mién
Trung noéi Trung cling nhu Iuu vuc song Ba noéi
riéng 1a rat kho khan va rat kho chinh xéc.

Do vay, trong nghién ctru nay chung t6i s€ so
sanh mirc d6 cit 1i ha du trong 2 truong hop

(1) Diéu tiét 1i cac ho chira voi muc nude hd
ban dau 1a myuc nudc trude ld, sau d6 ha muc
nude hd xudng muc nude don 1i theo Quy trinh
lién ho chira cua chinh pha [1]
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(2) Diéu tiét gitr nguyén muyc nudc hd bang
muc nudc trude theo theo Quy trinh lién ho
chura cua chinh phu [1], khong ha muc nudc hd
xudng dén 1.
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Hinh 1. Céac hé chia trén lvu vuee
song Ba - Phu Yén [3]

H6 KaNak, Auyn Ha tac dong dén 1a vé
ho Song Ba Ha khong dang ké. Dinh 1 dén
ho Song Ba Ha khi co6 ho KaNak, Auyn Ha
thay doi khong qué 2,5% [3]. Diéu nay 1a do
luong nhap khu giira tr Auyn Pa dén hd
Song Ba Ha qua 16n. Nhu vay, cé thé coi hai
hd nay hoat déng doc 1ap voi cac hod ha luu.
Do d6 dé danh gia anh huong ngap lut ving
ha luu song Ba, ¢ day chung t6i danh gia 3
ho chta anh hudng 16n 1a hd Song Ba Ha,
song Hinh va Krong Hnéng.

2. COSO LY THUYET AP DUNG

Trong nghién ctru nay chung t6i tinh toan hai
n6i dung: Tir dong chay 1i dén ho tién hanh van
hanh diéu tiét hd va dién toan 1i phia thuong
luu theo cac phuong an sau d6 va tinh toan ngép
lut phia ha luu véi cong cu tinh toan mo6 phong
twong tmg theo hai mé hinh sau:
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a) Van hanh diéu tiét hd chua va dién toan
li phia thugng luu theo moé hinh HEC-
RESSIM

M6 hinh HEC-RESSIM duoc xdy dung dé
danh gia vai tro diéu tiét cua hd chira trong
hé théng, nham hd trg nghién ctu bai toan
quy hoach ngudn nudc, dic biét trong vai trd
kiém soat 1.

Nguyén ly: Tinh toan diéu tiét dong chay
trong hd chira dwa trén hé phuong trinh cén
bang nudc va phuong trinh dong luc cung voi
cac duong dac trung, tham sd mo ta dic tinh
ctia hé thong cong trinh.

Phuwong trinh cdn bang niwde:

2~ Qi - a0 ()

Trong do:

Qq (t): 1a dudng qua trinh 1ii dén;

qr (t) 1a qua trinh luu luong xa khoi hd bao
gdm: luu luong xa qx(t) qua cong trinh xa li
(c6 diéu khién va chay tu do), luu luong qua
cong 14y nudc q(t), qua tudc bin nha may va
luu lugng ton that do tham va bdc hoi.

Phuwong trinh dong lwc cho cdc cong
trinh xd lii ¢6 dang tong qudt la ham cia 3
tham s6:

gxi(t) = fi[ Ai, Zu(t) , Zni(t) ], 1 2,..n (2)

Trong d6: Gidi hé phuong trinh trén ta xac
dinh dugc duong qua trinh luu lugng xa
Qxi(t), su thay d6i muc nudc va dung tich cia
ho chia.

Dung tich phong lii:

~ [0t - ¢, (0} 3)

- M6 hinh duoc thiét 1ap diéu hanh hé
théng 3 ho chtra 16n trén luu vuc song Ba la
Krong Hnang, song Hinh va song Ba Ha, cac
két qua diéu tiét xa Iii tai song Ba Ha va song
Hinh 1am dau vao cho mé hinh thay luc
MIKE FLOOD

- Thiét 1ap mang ludi song hé théng hd
chira luu vyc song Ba bang md hinh HEC-
RESSIM nhu sau:
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Hinh 2. Thiét lap mang ledi 3 hé chira trén luu
vuc song Ba bang moé hinh HEC-RESSIM

b) M6 hinh thay luc MIKE Flood

Pham vi tinh todn ¢ day tir sau ho thity dién
song Ba Ha dén ctra song Da Rang.

M6 hinh thuy luc MIKE Flood dugc hiéu
chinh va kiém dinh ung voi tran 14 2009 va tran
1i 1993, két qua hiéu chinh va kiém dinh [2]. Bo
thong s6 md hinh duge ding d¢& mé phong danh
gia ngap lut tmg véi cac kich ban diéu hanh hé
thng ho chira & thugng nguon.
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Hinh 3. Mé hinh MIKE FLOOD két néi
mé hinh MIKE 11 véi mé hinh MIKE 21

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG -

3. VAN HANH PIEU TIET HO CHUA
HEC-RESSIM VA MO PHONG NGAP LUT
PHIA HA LUU BANG MO HINH THUY
LUC MIKE FLOOD

3.1. M6 phéng diéu tiét h¢ théng hd
song Ba bang md hinh HEC-RESSIM.

- Phuong an 1: Diéu tiét 1i cac ho
vGi muce nude hd ban dau 13 muc nude trude
1ii, sau d6 ha myc nudc hd xudng muc nudce
d6n 1 theo Quy trinh 1ién hd chira cua chinh
ph [1]

- Phuong 4n 2: Piéu tiét giit nguyén muc
nude hd bang myuc nudc trudc theo theo Quy
trinh lién ho chira ctia chinh phu [1], khong ha
muc nude hd xudng don 1.

chiwra

chua

Bang 1. Muc nuée cao nhit trudée lii
va dén lii theo Quy trinh lién ho chira
cta chinh phi [1]

H Song Ba Song Krong
Ha Hinh H’Nang
Muc nudc
hd trude 103 207 2525
1d
Mue nude |- 0 204.5 2515
ho don lu

Luu y: Khi vdn hanh theo phuwong dn 1, van
hanh ha myc nuée dé don lii la Khi Trung tam
khi twong thiy van quéc gia dw bdo c¢é bdo
khan cdp ap thap nhiét déi gan bo hodc ¢
hinh thé thoi tiét khic va cé kha ndang gay
mua, lil trong vong 24-48 gio co kha nang anh
hwéng truc tiép dén cac dia phwong trén luu
vuc song Ba, Truwdng ban chi huy phong,
chéng thién tai tim kiém ciru nan tinh Phii Yén
quyét dinh van hanh ho. (Trich theo quy trinh
lién ho tai Quyét dinh 1077/0D-TTg ngay 07
thang 7 nam 2014).

Két qua diéu tiét cac hé chira theo phwong
an 1
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Hinh 4. Vin hanh diéu tiét hé chira thuy dién
Kréng Hndng véi phwong an 1 bang mé hinh
HEC-RESSIM
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Hinh 5. Van hanh diéu tiét hé chira
thuy dién song Hinh voi phuong an 1
bang mé hinh HEC-RESSIM
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Hinh 6. Van hanh diéu tiét ho chira
thuy dién song Ba Ha voi phwong an 1
bang mé hinh HEC-RESSIM

Két qua diéu tiét cic ho chira theo truwong
hop 2
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Hinh 7. Véan hanh diéu tiét ho chira
thuy dién Krong Hnang voi phuwong an 2
bang mé hinh HEC-RESSIM
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Hinh 9. Vin hanh diéu tiét hé chira song Ba Ha
v6i phirong én 2 bang mé hinh HEC-RESSIM

Nhan xét: Viéc ha muc nude hd song Hinh tir
muc nudc trude i xuéng muc nude don lu la
rat kho, néu cd tinh ha cho dugc nhu hinh 5 thi
s€ xdy ra hién tuong xa xdc va dén khi dat cham
dén myc nude don 1i thi 1ii dén ciing da gan dat
dinh nén viéc cit 1a khong hiéu qua. Van d& dé
hiéu qua hon con phu thudc vao thoi gian cit lii.

3.2. M6 phéng ngip lut bing mé hinh
MIKE Flood, theo cic Kich ban xa lii ciia hd
truéc va sau khi cé ho di vao vin hanh

Céc kich ban m6 phong ngap lut ha du bang
mo hinh MIKE Flood, duoc chia lam 2 nhém:

a) Nhom 1: Xdy dung cac kich ban véi gia
thiét la tran i nam 2009 séng Hinh cé tham gia
vao viée diéu tiét va xa lii ha luu
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- Kich ban 1: Khong diéu tiét (Quén = Qua),
tic 1dy bang luu luong dén cac hd Krong
Hnéng, song Ba Ha va song Hinh, (Qg¢, song Ba
Ha truong hop nay sé& khac Qg song Ba Ha
thuc té ndm 2009, vi Qu, thuc té nim 2009 di
bao gom diéu tiét ho Krong Hnang);

- Kich ban 2: diéu tiét voi muc nude hd gitt
nguyén muc nudc trude li, sau d6 ha xudng
muc nude don i theo Quy trinh lién hd chira
cua chinh phu [1];

- Kich ban 3: diéu tiét giit nguyén muc nudc
hd bang muc nude trude 1i theo Quy trinh lién
hd chira cta chinh phu [1], khong ha myuc nudc
hé xudng don I

Két qud muwe nwéc tai Ciing Son theo kich
bin 1, 2va 3
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Hinh 8. Van hanh diéu tiét ho chira
thuy dién song Hinh voi phuwong dn 2
bang mé hinh HEC-RESSIM

Hinh 10. Myc nuoc tram Cung Son
voi kich ban 1, 2 va 3
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Két qui mwe nwéc tai Phii Lam theo kich
banl,2va3
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Hinh 11. Myc nuwoc tram Phu Lam
voi kich ban 1, 2 va 3

Nhan xét: Qua két qua mo phong ta thiy muyc
nudc tai Cung Son ung vai truong hop kich ban
2 (tao dung tich don li) va kich ban 3 (gitt
nguyén muc nudc trude li) chénh 1éch muc
nude tai Cing Son gitta kich ban 2 va 3 khoang
0,15m, phén muc nudce 14 ha Xuéng gilia cac
kich ban gan nhu khong thay d6i. Muyc nudc tai
Phta Lam c6 chénh 1éch myc nude gitra kich ban
2 va 3 khoang 0,05m. Ta thdy cang vé ha luu
song Ba thi su chénh 1éch muc nudc gitta kich
ban 2 va 3 giam dan.

b) Nhém 2: Xay dung cdc kich ban dé so
sanh véi tran lii thue té nam 2009

- Kich ban 4, mo phong tran 1ii 2009 v6i hd
song Hinh khong xa 1ii, va hd Kréng Ning va hd
Séng Ba Ha x4 lii theo thyuc té;

- Kich ban 5, mo phong tran 1i 2009, ho song
Hinh khong xa &, va ho song Ba Ha va ho
Krong Nang diéu tiét theo kich ban 2;

- Kich ban 6, m6é phong tran I 2009,
ho song Hinh khong xa 1di, va ho song Ba
Ha va hé Krong Ning diéu tiét nhu kich
ban 3.

Két qud muwe nwéc tai Ciing Son theo kich
ban 4, 5va 6
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Hinh 12. Myc nuoc tram Cung Son
voi kich ban 4, 5 va 6

Két qua mwe nuwéce tai Phii Lam theo kich
bdin 4, 5va 6
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Hinh 13. Myc nuwoc tram Phu Lam
voi kich ban 4, 5 va 6

Nhan xét: Qua két qua md phong ta thiy
muc nudc tai Cung Son va Pha Lam Ung véi
kich ban 5 (tao dung tich don 1i) va kich ban 6
(gitt nguyén muc nudc trude lit) chénh 1éch
muc nude khong dang ké khoang 0,12 tai Cing
Son va 0,05 tai Phu Lam.
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- Muc nudc dinh 1 mé phong theo KB5S
giam so v6i KB4 0,78m tai Cung Son va 0,23m
tai Pht Lam.

- Muc nudc dinh i mé phong theo KB6
giam so voi KB4 0,66m tai Cung Son va 0,18m
tai Phti Lam.

4. KET LUAN

- Nghién cuu dé xuét ché d6 van hanh hé
théng ho chira thuong ngudn luu vuc séng Ba
cho 2 phuong an: Phuong an theo quy trinh
lién ho cua chinh phu [1], tao dung tich dén li
va phuong an gilt nguyén myc nudc don 1i, ta
thay viéc tao dung tich don Iii tuy c6 hiéu qua
cit dinh 1d so voi phuwong an giit nguyén muc
nuéc don trude khoang 5%; tuy nhién viéc cit
lti khong hi€u qué s€ lam thi¢t hai san lugng
dién ndng cua cac nha may thay dién,

- Pé xuét hai nhom kich ban néu trén, co thé
thdy dugc mirc d6 phong 1ii ctua hé thong ho
chtra song Ba la khong lon. Sy khac nhau gitia
kich ban tao dung tich don 1l va gitt nguyén
muc nude trude 1 1a khong dang ké, trong khi
viéc van hanh dé tao dung tich don lii s€ gap
nhidu khé khin cho ngudi diéu hanh vi kha
nang dy bao 1 hién nay cua cac con song Mién
Trung n6éi chung va séong Ba ndi riéng co6 do
chinh xéc thap, thoi gian du bao khong dai.

- Voi dung tich phong li dwoc tgo ra ti
dung tich truée lii dén dung tich don li la
khong nhiéu ldm, nén viéc giam i cho ha du
khéng ddang ké doi voi nhitng trdn lii ¢é quy mé
bang va Iém hon trdn lii nay.

- M6 phong trong nghién ciru nay giup dua
ra kién nghi: Viéc dwa muc nuoc truoc li ha
dan xuéng mwc nwée don i phdi tiyy thudc vao
quy mé cua trgn li dé quyét dinh dwa xuong
muyc nuwoc ndo (cao hon muc nuwoc don lii) — cu
thé véi qui mé trén lii nay néu cé tinh dwa
xuong bang muwc nede don li dé tao dung tich
nhw hinh 5 thi ciing khong co hiéu qud hon so
vGi phwong dn xa hinh 8 do thoi diém cdt lii sé
1éch vé cuébi trdn lii va thoi diém xa ban dau cé
kha nang gady xoc.
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Abstract
STUDY ON THE EFFECT OF HYDROELECTRIC RESERVOIR
SYSTEM IN REDUCING THE FLOOD AT DOWNSTREAM BA RIVER

Every year, in Ba river basins as well as other basin in the Central of Vietnam are always
affected much by diaster as heavy flooding. Since the appearance of reservoir system in the river,
the flooding problem becomes more and more serious. Almost reservoir operate with the process
that they filled up the lake and discharge after reaching the maximus level, then for reservoir safety
it leads to the sudden discharge and causes big trouble to downstream’s people. In this study we
will assess the ability of flood cutting down of the reservoirs system to the downstream when
operating in the process for multi-reservoir on the Ba river system approved by the Prime Minister
in Decision No. 1077/0D -TTg

Key words: MIKE; Operation reservoir; Hydropower; Flood simulation; flood control.
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