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KHI XA LU THIET KE CO QUAN TAM DEN ANH HUONG CUA
CONG TRINH THUY PIEN NAM NON
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Vién thuy dién va nang lwong tai tao

Tém tit: Song Cd la mdt con séng 6 tiém néng thiy dién lom ¢ Viét Nam, noi ma rdt nhiéu cdc thity
dién bdc thang dava dang dieoc xdy ding Anh hwong ciia viée xd lii ciia cdc ho chiva ¢ theong leu
sé bi tac dong manh boi cac cong trinh ha lvu. Pay la mot van dé can dwoc danh gia chi tiét @é cé
cdu trd 1oi cu thé. Trong bai bdo nay, cdc tac gid trinh bay két qud tinh todn mikc dé ngdp lut ha heu
thiy dién Ban Vé khi xd li ¢6 xét dén anh hwong ciia nha may thiy dién Ngm Non & phia ha leu. M6
hinh thity lee 1 va 2 chiéu két hop MIKE FLOOD diroc sir dung nham mé phong qud trinh thity dong
liwe hoc két hop véi cong cu GIS dé danh gic mire d¢ anh heéng do ngdp lut. Két qua cia nghién ciru
cho thdy mic meGe trong cdc twong hop ho Ban Vé xa lii 0,02%,0,1% hay 0,5% déu gdy ngdp lut
cho mét s6 khu din cuw phia theong luu, trong khi @6 treong hop xa lii 0,02% mikc nwde khéng vieot
qud cao trinh dinh ddp Nam Non. Pdy la nhitng két qua mang tinh dinh hrong phuc vu cho cdc nha
ra quyét dinh c¢é nhitng phiwong dn phong chong phi hop.

Tw khoa: MIKE FLOOD, Ban Ve, Nam Non, hé chira, xd I, ngap lut.

Summary: Song Ca is a river full of hydroelectric power potential in Vietnam, in which a lot of
cascade systems of hydroelectric power stations have been constructed and under construction. Flood
releasing in the upstream reservoirs has significant impacts on the downstream ones. This matter needs
to be assessed in detail to find a solution. In this study, the authors presented the result of flood level
calculation in the downstream of Ban Ve hydropower when releasing flood, considering the impacts of
Nam Non hydropower. One-dimension and two-dimension hydraulic models along with Mike Flood
were used to simulate hydrodynamic process combining with GIS tool to assess the impacts of flood.
The result of the study indicated that the water level in the scenario of Ban Ve reservoir releasing 0.5%
design flood did not cause inundation for residential areas in the upstream, meanwhile in case of
releasing 0.02% design flood, the water level did not exceed the elevation of dam top level. These
quantitativeresults would help the decision makers have reasonable mitigation plans.

Keywords:Mike Flood, Ban Ve, Nam Non, reservoir, flood release, inundation.

1. PAT VAN PE vong dén nim 2025 di dugc Thu tudéng chinh
Can ct vao quy hoach phat trién dién luc Viét phuphé duyét tai quyét dinh 5o 110/2007/ Qb-
Nam giai doan 2006-2015 [1] ¢6 xét dén trién 1 L& ngly 18 thang 7 nam 2007, trén ca nude
no6i chung va lfhu vuce mién Trung noi riépg s€
xay dung nhiéu nguon dién va phat trién hé
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nuwée da duoc trién khai hién nay, cac dy an
thuy dién nho va wira da va dang duoc xay
dung trén toan qudc. Thuy dién Nam Non la
mdt thuy dién nho, c6 vitri & xa Lugng Minh,
huyén Tuong Duong, tinh Nghé An dugc xay
dung voi muc tiéu phat trien kinh té. Tuy
nhién khi xdy dyng thiy dién Nam Non, van
d¢ anh hudng do nude dénh ho chira co gay ra
ngip lut cho cic ho dan phia thuong luu hd
ung véi truong hop thuy dién Ban VE x4 1a.
Ung véi céac truong hop hop hod chira Ban V&
xa lii thiét ké va kiém tra thi mic do anh
huong dén dau, nhirng ho dan, cong trinh co
sé ha tﬁng nao bi anh huong va mac dd anh
huong nhu thé nao? Nhitng cau hoi ndy déu
can nhirng cau tra 10i mang tinh dinh luong va
¢6 co s& khoa hoc cu thé.

Van dé n gip lut ¢ ha luu hd chira da duoc rat
nhiéu tac gia nghién cru ¢ trén thé gidi ciing
nhu & Viét Nam. C6 thé ké dén cac nghién ciru
ciia Tran Kim Chau va Pham Thi Huong Lan
(2017) [2] hay William Veale va cic cong su
[3]. Cac nghién ciru ndy déu sir dung cac cong
cu hién dai la cac md hinh thay luc nham dién
ta ché do thuy dong luc hoc ciia dong chay do
xa li. Tuy nhién trong cac truong hop nay
khong co6 cac thuy dién bac thang ¢ dudi ha
luu nhu khu vuce cua nghién ciru.

Tir van dé cép thiét do, nghién ciru tién hanh
mo phong thay lwc va két hop cong cu GIS
nham danh gia mic d6 anh hudng ngip lut ha
luu thuy dién Ban V€ khi xay dung cong trinh
thuy dién Nam Non

2. GIGI THIEU VE VUNG NGHIEN CUU

Song Ca 1a Iuu vuc 16n & Bic Trung Bo, bat
nguon tir tinh Xiéng Khoang, Lao, c6 tong
dién tich Ivu vuc la 27,200 kmz, trong do phén
thugc lanh tho Viét Nam c6 dién tich 17,730
km’, chiém 65,2%, phan 16n thudc 2 tinh Nghé
An va Ha Tinh [4].

Cong trinh thiy dién Ban V€ duogc xay dung trén
song Ca, xa Yén Na, huyén Tuong Duong, tinh
Ngh¢ An. Thuy dién Ban V€ 1a cong trinh thuy

dién 16n, da muc ti€u, véi nhi€ém vu chinh: phat
dién (khoang nam 2009), hoa lwéi dién qubc gia,
ddng thoi cung cdp mdt phan dién cho nurde ban
Lao. Ngoai ra, thuy dién Ban V& con cung cip
nudc sinh hoat, san xuat, ddy man, chong lii cho
vung ha luu song Ca.

Cong trinh thiy dién Nam Non nim & phia
thuong ngudn séng Ca (con cd tén goi 1a song
Nam Non), cach vi tri nhdp luu cia song
nhanh Nam M6 véi song Ca khoang Skm vé
phia thuong luu, cich tuyén dap Ban V&
khoang 13km vé phia ha Iuu. Tuyén déu mbi
cong trinh dat tai x3 Lugong Minh, huyén
Twong Duong tinh Nghé An. Vi tri tuyén dap
Nam Non & 104°24°30” kinh d6 Doéng va
19°18°20”” vi do Béc.
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Hinh 1. Ban do vi tri khu vuee nghién ciru
3.CONG CUVA PHUONG PHAPNGHIEN CU'U

3.1. So db tiép can tinh toan

Dié&n toan
dong
chay trng
va&i cac
kich ban
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Hinh 2. So dé tiép cdn
3.1.1. Thiét ldp mé hinh
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M6 hinh MIKE FLOOD dugc thiét lap cho
khu vuc nghién ctru. Pham vi cua mo6 hinh bao
gdm nhanh chinh séng Ca va nhanh Nam M.
M6 hinh st dung 2 bién trén tai ha luu thay
dién Ban V¢ va tram thuy van Muong Xén.
Bién dudi cua mo hinh duoc léy tai tram thuy
van Ctra Rao. Nhap lvu khu gitta dugc tinh
theo cong thirc triét giam 1 dén thuy dién Ban
V&. Longsong chinh dugc mo phong bang mo
hinh MIKE 11, trong khi do cac vung bi ngap
lut ven song dugc md phong bang mo hinh 2
chiéu MIKE 21. Nhanh song Ca bao gbm 28
mit cit, nhanh Nam M6 tinh dén ngd 3 nhép
luu vao song Ca gém 11 mat cat. Khu vuc 2
chiéu chi mé phong khu vuc doc nhanh song
Ca tir ha Iuu Ban V& dén Nam Non, co tong
dién tich 1a 16,45 km’. Khu vuc nay dugc chia
thanh cac 6 ludi tam gidc khong dongnhat véi
dién tich mdi tam giac khong qua 2000 m’
(hinh 4). M6 hinh 1 chiéu va 2 chiéu dugc lién
két v6i nhau doc song bang nhitng nhirng lién
két bén nhu céc dap tran dinh rong Cong trinh
thuy dién Nam Non cling dugc mdé phdng
trong mang song trong trudong hop kiém dinh
va cac kich ban. Truong hgp hiéu chinh mo
hinh do cong trinh chua dugc xay dung nén
cong trinh khong dugc md phong. Céc thong
sb cua cong trinh dugc thé hién nhu ban gl.

Béng 1.Thong s6 cdng trinh thity dién Nam Non

Thdng s6 Gia tri
Loai dap _ Da do
Pap dang gi?\?] trinh | 84,3 m
Chiéu dai 26,35m
Cao trinh 66 m
n .| S6 khoang 3
Dap. . ran " digu tist [ C3
Kich  thudc | (10x10)
bxh
Cao trinh [ 76 m
ngudng
Pap tran | Chiéu cao | 13m
phim dap
Piano SO phim 17m
Chiéu dai[813m
theo dinh tim
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(Nguén bdo cdo Thiy dién Ngm Non — dir dn
dau tw[5])

Sir dung sb liéu muc nudc va lwu lwong tai
Ctra Rao trong mua i dé xdy dung dudng
quan h¢ Q~H cho tram Ctra Rao lam bién
duéi. S6 liéu bién trén tai Muong Xén va thiy
dién Ban V& dugc lay tir sb liéu thuc do tram
Muong Xén va hd Ban V& [6]. Luu luong
nhdp luu dugc tinh toan theo phuong phép
triét gidm theo dién tich luu vuc cua 2 nhénh
song Ca va Nam Mo.

Do diéu kién sb lisu & khu vuc khong co,
nghién ctru da st dung sb litu diéu tra vét 1o
duy nhét diéu tra droc tai nam 1973 dé hiéu
chinh mé hinh. Pé kiém dinh nghién ctru st
dung sd liéu xa nuéc va muc nude do dac
déng thoi tai ha luu Ban V& luc 18h05° ngay
27/09/2017 d tién hanh kiém dinh. Vi tri vét
It ndm 1973 cling nhu vi tri do dac muc nude
nam 2017 dwge thé hién nhu hinh 3

Ve 1973 2
18n'Nam Non

<Vé
Muyc nuéc dong thoi 2 0

Hinh 3. Vi tri diéu ravét liiva do dac muc meée

Sir dung mé hinh d4 dugc hiéu chinh va kiém
dinh tién hanh dién toan thuy dong luc hoc
trong céac truong hop thuy dién Ban VE xa It
g v6i cac tan suét thiét ké. Cac kich ban
tinh toan duoc lya chon cho cac truong hop
hd Ban V& xa lii dudi tan suat thiét ké (P =
0,5%), xa li thiét ké (P = 0,1%), xa li kiém
tra (P = 0,02%). Cac truong hop nay déu
duge mo phongkhico vakhongcd cong trinh
dé danh gia mic do anh huong cia thity dién
Nam Non.

Dua trén cac két qua thay lyc, ban ddn gap lut
do xa Il cta thuy dién Ban V€ duoc xdy dung

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 44 - 2018 3



KHOA HOC

dua trén cong cu GIS trng voi tung kich ban.
Két qua dua ra céi nhin tryc quan vé muc do
anh hudng cta trng mure do x4 1.

Muc d§ anh huong dén cac khu dan cu, cac
tuyén duong ciing nhu kiém tra myc nudc co
vuot qua cao trinh dinh ddp Nam Non duoc
danh gia ¢ budc cudi cing cta chu trinh.

3.2. Gi¢i thi€u cac cong cu tinh toan
3.2.1. M6 hinh Mike Flood

MIKE FLOOD la céng cu nam trong b phan
mém MIKE, duoc xudy dung va phat trién boi
Vién Thuy Ilgyc Pan Mach (DHI)MIKE
FLOOD 1a mét san pham tich hop cac mé hinh
mdt chitu MIKE URBANMOUSE), MIKE
11 va md hinh hai chiéu MIKE 21. St dung
phuong phap két hop nay cho phép tan dung
cac tinh nang t6t nhit cia ca mdé hinh mot
chiéu va hai chiéu, dongthoi tranh dugc nhiéu
han ché vé do phan gidi va do chinh xac gap
phai khi sir dung rién g biét ching [7]

3.2.1. Cong cu GIS

Phén mém ArcGIS 14 phan mém trng dung cong
nghé hé théng thong tin dia Iy ctia Vién nghién
ctru hé thong moi treong (ESRI). Bo phan mém
ArcGIS cia ESRI c6 kha ning khai thac hét

chtrc nang GIS trén cac rng dung khéac nhau nhu
: desktop, mdy chu ( bao gém Web), hoac hé¢
théng thiét bi di dong. Hé phan mém ArcGIS
cung cap nhirng céng cu rat manh dé quan 1y va
capnhd, phan tich thong tin tao nén mot h¢
théngthongtin dia Iy hoan chinh.

4. KET QUA VA THAO LUAN

4.1. Xay dung, hiéu chinh va kiém dinh mé hinh
Dya trén phuong phap da dugc mo ta & trén
tién hanh thiét 14p mo hinh thay lyc MIKE 21
cho khu vyuc nghién ctru. M6 hinh dugc thé
hién nhu hinh 4 dudi day. Két qua hiéu chinh
kiém dinh cho vét 1ii nam 1973 va myc nudc
d6ng thoi ndm 2017 cho ¢ bang 2.

s

Hinh 4. M6 hinh thuy luc Mike Flood
cho khu vuwc Nam Non

Bang 2.Két qua hi¢u chinh, kiém dinh mé hinh

., KhoAangAcach Thue do Tinh toan Chénh
Vi tri dén dap j lach
Nam Non (km) (m) (m) éch (m)
Vét 1i 1973 1 4.9 86,23 86,30 0,07
Vét 1t 1973 2 1,2 82,58 82,66 0,08
Muc nude déng thoi 1 11,9 79,31 78,80 -0,51
Muc nudc déng thoi 2 0,4 76,49 76,33 -0,16

Tu ké qua trén, nhan thay mo hinh mo phong
kha t6t muc nudc tai khu vuc nghién clru.
Nhém tac gia tién hanh sir dung mo hinh da
duoc hidu chinh va kiém dinh dé tién hanh mo
phong cac kich ban dé danh gia mirc d6 anh
hudng cua thiy dién Nam Non.

4.2. Danh gia anh hudéng cua thiy di€én Nam
Non

Két qua tinh toan cho thay khi thily dién Ban
V& x4 It dudi tan suét thiét ké, muc nude hod
Nam Non dang cao giay ngiap cac khu dan cu
trong ving hd Nam. Cac khu dan cu nhu Ban
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La, Ban Minh Phuong, Ban Coi, Ban Khe O,
Ban V& va ban CO Phuong déu nim trong
vung anh huong (hinh 4). Déi véi cac truong
hop xa 1ii to hon, tily tirng vi tri trong hd, muc
nudc trong hd tang 1,3 — 1,7 m Gng véi xa I
thiét ké, 3,1 — 4,0 m ung voi xa i kiém tra
(bang 3). Cac nhanh sudi nho ciing bi anh
huong khi myc nude trong hd dang cao, pham
vi anh huéng cua nudc dang d&én 10 km &
nhanh Xép Mat, 3,1 km & Khe La. Miac du
muc nuoc chénh léch gitra cac kich ban la 16n
(hinh 5) tuy nhién vung dién tich ngép chénh
léch khong 16n do 2 cong trinh nam & ving dia
hinh suon nai doc, dd dde song 1én. Di¢n tich
mit hd Nam Non lin luot 13 3,8 km® va 4,1
km® va 4,3 km’trng v&i 3 kich ban tir nho dén
16n. Piéu nay cho thiy chi can mot phwong an
di dan chung cho céc truong hop xa Ii.

Nghién cru con tién hanh danh gia anh huong
ctia cong trinh thuy dién Nam Non thong qua
viéc so sanh cac kich ban xa i trong truong
hop c6 va khong co cong trinh. Két qua so
sanh tai mot sb vi tri dai biéu ¢ bang 3 cho
théy, dudi tac dong cua thuy dién Nam Non
muc nudc anh huong ¢ ha luu thuy dién Ban
V& rat nho, tuy nhién cang xudi vé phia ha luu
anh huong ctia dap Nam Non cang thé hién rd
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khi chénh 1énh muc nude 1én dén > 3m.

CHU GIAI
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Hinh 4. Ban d6 ngdp lut Nam Mé irng vdi cdc
kich ban xa i dwoi tan suat thiét ké
Muc nuéce doc song trong cic triromg hop
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Hinh 5: Puong myc nudc wrng voi cdc kich

ban khi co thuy dien Ndm Non

Bang 3.S o sanh muc nuwéc khi c6 va khong c6 thily dién Nam Non (m)

Kich MCI MC6 DPéap Nam Non
. Tu Co cong Tu Co cong Tu Co cong
ban | hien | trinh | =" | nhien trinh Sho | hien | trinn | 0
0,02% | 94,9 95,2 03| 895 90,3 0,8 79,8 83,1 3.3
0,10% | 92,8 92,9 0,1 | 877 88,2 0,5 78,1 81,3 32
0,50% | 91,1 91,2 0,1 86,1 86,5 04 | 768 80,0 32
Két qua tinh toan ung véi truong hop xa li 5. KET LUAN

kiém tra cho théy mdc du muc nude dang cao
tuy nhién myc nudce tai dap Nam Non (83,1 m)
van chua dat dén cao trinh dinh dép (84,3 m).
Nghién ciru ciing d tién hanh kiém tra muc
nude doc theo tuyén dudng phia bén vai tréi
dap va nhan thdy muc nréc hd Nam Non
khong anh hudng dén tuyén duong nay .

Nghién ciru trinh bay két qua méd phong thity
luc ha du va danh gia anh huéng ngap lut khi
ho chira thily dién Ban V& xa i ung véi cac
tran 10 thiét ké trong diéu kién dap Nam Non
da duoc xay dung Két qua nghién ctu cho
thay dap Nam Non co tac dong dang ké dén
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khu vire ha du hd chira Ban V& Mot s6 ho dan
s& phai di chuyén do ngip lut ngay ca khi Ban
V& xa Iit nho hon 1ii thiét ké. Tuy nhién muyc
nudc tai dap Nam Non cling khong vuot qua

cao trinh dinh dép ciing nhu tuyén duong bén

TAI LIEU THAM KHAO

phia vai trai dap khi Ban V& xa It kiém tra. Tir
nhirng két qua mang tinh dinh lrong nay,
chinh quyén cac cép tinh Nghé An c6 thé st
dung dé xay dung cac phuong an phong chong
i mdt cach c6 hi€u qua hon.
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