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TOM TAT

Bai bao s dung m hinh Mike Flood dé danh gia kha nang ngép lut vung ha luu Nha may thuy dién Long
Tao (cong suat 44MW) trén sdng Nam Mc khi xay ra su ¢6 v& dap. Két qua chi ra rang muc do ngap lut
I6n nhat >12m c6 dién tich khoang 40ha va 90% dién tich nay thuoc ranh gisi cua Nha may. Khi chiéu sau
ngap tir 6-12m khoang 15 -16ha dat trong lua va cdy hang nam bi ngap. Pham vi ngap lut I6n nhat véi chiéu
su tir 1-6m khdng chi co dét trong ciy lau nam - hang ndm, ma con c6 dién tich dat rimg phong ho va gan
nhu toan bo dét & thuoc ban Tham M, xa PG Xi huyén Tuan Gido. Két qua nghién ctu 1a co s¢ dua ra cac
bién phap phong tranh nham giam thiéu tac hai dén vang ha luu cong trinh, ddng thoi ciing 14 cin ctr dé xéc
dinh trach nhiém ciia Nha may trong qua trinh boi thuong néu dé sy ¢ xay ra.

Tur khoa: thuy dién; rai ro; va dap; mé hinh; ngap lut

1. D3t van dé

Ciing nhu c4c cong trinh xay dung khéc, thuy dién ciing c6 nguy co xay ra nhitng su c6, tuy nhién & mic
d6 va tinh chit khac nhau. Trong do, v dap 13 hién tuong gay nhitng tén that I6n nhat vé nguai va caa, huy
hoai méi trudng. Hién nay, trén thé gisi va Viét Nam khi danh gia rai ro v& dap cac nha khoa hoc thudng
dung mé hinh toan hoc dé thiét 1ap ban d6 ngap lut nham dua ra cac bién phap giam thiéu thiét hai do v&
dap gay ra. Theo thong ké chua day da ¢ Viét Nam c6 trén 2000 ho chira thay dién, véi tong dung tich
khoang 25 ti m® (Chu Tién Dat, 2018; Pham Thi Huong Lan va nnk 2011). Su ¢b xay ra véi dap kha da
dang, thong thudng I 16n va nghiém trong va do nhiéu nguyén nhan. Cac su ¢é gan day (2010 - 2016) dugc
dua ra trong hinh 1.
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Hinh 1. Thong ké mét sé sur ¢é thuy dién giai doan 2011-2016
Dy an Thuy dién Long Tao (TD Long Tao) xay dung trén dong song Nam Mic, la bac thang trén cua
thuy dién Nam Muc.Theo Quy hoach phat trién Bién lyc Quéc gia giai doan 2011 - 2020 c6 xét dén nam
2030 (QD s6 1208/QD-TTg ngay 21/7/2011 cua Tha tusng Chinh phir), TD Long Tao c6 cong suit la
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42MW sau d6 dugc diéu chinh theo quyét dinh sb 4919/QB-BCT cua Bo Cong thuong 1én 44MW. Dy kién
cudi nim 2018 Dy &n s& thi cong va dén nam 2022 sé& chinh thirc hoa ludi dién qudc gia.

Trong qua trinh thi cdng, van hanh 02 t6 may, v dap co thé xay ra khi 1ii tran dinh dap, sat mai dap, x0i
nén dap, thAm manh va sii nudc qua than dap hoic vai dap, nat ngang va nit doc dap, truot mai thuong va
ha Iuu dap (Pham Thi Huong Lan va nnk 2011). Bai b&o str dung mé hinh Mike Flood dé danh gia kha
nang ngap lut xay ra tai ving ha luu Nha may khi ¢ su ¢b v& dap. Két qua cua kich ban 1a co so dua ra cac
bién phap phong tranh ddi phd, giam thiéu tac hai, nhat 1a d&& ¢am bao an toan cho dan cu va ha ting ving
sau dap. Dong thoi day ciing 1a can cir dé xac dinh trach nhiém ciia TH Long Tao trong qué trinh bdi thuong
khi dé sy ¢6 xay ra (L& Nguyén Trung, 2016).

2. Céch tiép c4n va phwong phap nghién ciru
2.1. Cach tiép cdn

Moi sy vat, hién twong déu ¢6 méi lién hé bién chirng vai nhau, tao thanh mét thé hoan chinh dwoc goi
1a hé thdng. Tiép can hé thong dugc sir dung trong nghién ciru thé tong hop tw nhién bi pha v khi su ¢ v
dap lam thay d6i dong trao doi vat chat va ning luong. Bén canh do cach tiép can nay ciing cho phép phan
tich tac dong theo viing 1anh thé 1am co s& khoa hoc xay dung céc bién phap phong tranh.

Tiép can tdng hop 1a cach tiép can chii dao, xuyén sudt khi nghién ciru mot viing 1anh tho. O day cac yéu
t6 tu nhién va xa hoi déu dugc xem xét nhu: tai nguyén thién nhién, dia chét, dia hinh, dia mao; két ciu
dap, bién phap thi cong, quy trinh van hanh... Khi thiét ké mot Dy an thuy dién tat ca cac yéu té nay can
duoc phan tich trong mot thé thdng nhat. Nhu vay vai cach tiép can hé thng, tong hop su ¢b va dap tai TD
Long Tao s& dugc xem xét tir chi tiét dén tong thé.

2.2. Cac phwong phap nghién curu

Trong linh vuc tai bién thién nhién va méi truong thuong sir dung dong thoi cac phuong phap truyén
thong va hién dai nhu: thu thap, phan tich xu ly sé liéu; phan tich thong ké; diéu tra, khao sét thuc dia va
phuong phap moé hinh toan (cling 1a phuong phéap chu dao trong nghién cuu nay)

Lua chon mé hinh: sir dung cac md hinh toan hoc dé tinh toan rii ro v dap trén co s nghién ciu vé vét
v, qua nhirng thi nghiém trén mo hinh vat ly va nhitng sb liéu quan tric trong lich sir. Mo Pphong thuy luc
s6ng va qua trinh ngap lut da duoc cac nha khoa hoc dé cap tir 1au va xay dung thanh céc phan mém chuyén
dung nhu: Mike Flood (Pan Mach), Hec Ras (My), WENDY (Ha Lan); cac phan mém cua Viét Nam:
VRSAP caa Nguyén Nhu Khué, KOD - 01 caa Nguyén An Nién, FWQ86M cua Nguyén Tat Bac, HGKOD
ciia Nguyén Thé Hung, HYDROGIS cua Vién Khi tugng thity van... M3i mot mo hinh c6 wu diém va
nhuoc diém tuy nhién déu c6 muc dich chung la huéng téi mé phong gan dang mic do ngap lut khi xay ra
su ¢ v dap. Trong sé cac phan mém duoc sir dung, Tingsanchali nhan ra rang khi st dung Hec Ras hay
WENDY dé tinh toan luu lwong I6n nhit cho két qua cao hon khoang 2 1an so véi thuc té quan sat duoc,
mo hinh MIKE tinh toan cac luu lwong I6n nhat ~ 0,2 lan so vai gi tri thuc do (Tingsanchali, T., Khan M.
N, 1998). Bong thoi MIKE ciing cung cap cai nhin toan dién hon vé cac su kién v& dap, md phong lii lut,
két hop véi @6 hoa ban db ngap lut gidp hinh dung su lan truyén cua song 1 (Tingsanchali, T., Khan M. N,
1998).

Trong nghién ctru ndy tng dung Mike Flood dé md phong ngap lut. Uu diém ciia mé hinh nay la: linh
dong trong viéc tinh toan va thay doi kich ban, pham vi mé phong tuong ddi rong, it tén kém hon so voi
mo hinh vat 1y. Tuy nhién nhuoc diém Ién 1a phu thuc nhiéu vao sé liéu dau vao.

3. Két qua va thao luan

Khi xay ra v& dap, dong chay tran qua va chuyén dong vé ha luu. Trang théi dong chay khong 6 on dinh,
thay doi gap, hinh thanh séng lén va bién ddi lién tuc, tich tu nang luong va di chuyen nhanh nén sirc pha
hoai I6n. Dong thoi sy nguy hiém cua 1i do v& dap con 1a tinh bat ngd, toc do truyén nhanh, mat kiém soat
vi vay viéc xac dinh cac viing ngap 1i, xay dung ban db ngap lut dé phong chéng 1a can thiét

3.1. So' bg vé thiiy di¢gn Long Tao

- Vi tri dia Iy: TP Long Tao nam trén song Nam Mic, thudc dia phan xa Pu Xi, huyén Tuin Gi4o va xa
Hudi Mi, Na Sang, huyén Muong Cha, tinh Dién Bién. Cong suit lip may 44MW, dién luong trung binh
ndm khoang 156,3 triéu kWh; cd toa d6 dia ly (VNZOOO mui chiéu 3°, kinh d6 103°00”) nhu sau: Tuyén
dap (tai bo phai): X = 2401905, Y = 522008; Nha may (tuabin 1): X = 2401710, Y = 522280.

Nam Muc 1a mot nhanh cap | ciia séng Da, bat nguon tir ddy ndi Phialai thuoc tinh Phong Sa Li (L40).
Tir thuong ngudn, sdng chay theo huéng Bic Nam khoang 50km sau d6 ddi huong Tay Nam - Dong Bac
vé Viét Nam, dén cadu Nam Muc dong chuyén huéng Tay Pong va d6 vao Song Pa tai Hubi Muc. Tong
chiéu dai song 1a 165 km, dién tich lwu vuc 1a 2930 km2.
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- Piéu kién dia hinh, dia mgo: Khu vyc thudc hé thdng niii Pong Béc Dién Bién, co dién tich ring la
chi yéu, chi khoang 10% la dién tich d6i va dong bang. Dai nti theo phuong kéo dai Tay Bac - Dong Nam
v6i duong chia nude co do cao > 1000m. Ving long hd ¢d dang thung ling hep, bao boc xung quanh 1a cac
day ndi cao >500m, toan b viing 1ong hd ¢ tir 20 -30 khe tu thuy, dia hinh chia cat phuc tap. Khu vuc cum
cong trinh dau méi, tuyén ning lugng ¢6 dia hinh cha yéu 1a suon ni déc vao bao mon, bo trai tuyén dap co suon
déc vai goc dbe 30°+ 60°.

- Céc hogt dong dia chdt dong luc:

Hién tuong dong dat ty nhién, dong dat kich ung: Tuyén cong trinh cach thij tran Tuan Giao 30km c6
phong dong dat cap VII, cach thi xd Muong Lay 27km c6 phong dong dat cap VIII (theo TCVN 9386-
2012). Cong trinh TD Long Tao cach dirt giy Dién Bién - Lai Chau gan 10km phan viing dong dat xac dinh
dong dat cyc dai MCE tuong wng véi chu ky 1ap lai T= 10000 nam 1a 274.6cm/s? twong tng véi cuong do
dong dat cap I1X (MSK - 64).

Hién tugng sat lo: Ving ho chira do bé mat dia hinh khé dc 30-40°, nhiéu chd dbc dimg, vao mua mua
1 hién tugng sat 1o dat tang phu kha phat trién, khdi sat c6 quy mé nho vai chuc m? dén vai nghin m3. Ving
tuyén dap va tuyén ning luong bo trai, khdng cé cac khéi sat 16 quy mé I6n. Tai khu vuc Nha may, cac
khéi sat quan sat dugc ¢ phia ha luu, chu yéu phét trién trong 16p pha edQ, kich thuéc nho tir vai chuc mé,
chiéu sau sat 2-3m.

Hién tuong dé lan, da d6, da 167 Trén bé mat swon déc séng Nam Mic, hién tugng ranh - khe - muong
x06i kha phat trién do hoat dong xam thuc sau cua cac dong nudc mit, cac dong chay tam trong mua mua. Tai
khu vuc 10ng hd va ving tuyén dap phan bé dia hinh xam thuc boéc mon. Hién tugng dé lan, da do 1o da va
dang xay ra tir cac dai nui xudng séng Nam Mic, chi yéu vao muia mua 1t vi kich thudc tir vai chuc cm
dén mot vai mét.

Céc cong trinh thiy dién trén song Ngm Mizc: Theo quyét dinh s6 4919/QD-BCT ngay 19/12/2016 vé
phé duyét diéu chinh quy hoach thay dién nhé toan quéc, séng Nam Muc c6 5 bac thang thay dién. Trong
d6 trén cung la thuy dién Hudi Chan 1 va Hudi Vang (bac thang trén TD Long Tao) di dwoc cip chung
nhan dau tu nhung chua xay dung. Thay dién Nam Muc va Trung Thu la bac du6i TD Long Tao. Trong
d6 thuy dién Nam Mic c6 cong suat 4MW, MNDBT la 300m, MNC 298,5m dung tich toan bé cua ho
chira 29,53 triéu me, Iuu luong 16n nhit Qmax=105,00m%s, luu lwong dam bao Qdb=46,3m%/s da di vao
van hanh tir thang 6/2015. Thuy dién Trung Thu véi cong suat 30MW, MNDBT 240m di di vao hoat dong
tir thang 10/2016.

MNDBT 392.0

15MW

i1 MNHLmin 355.0

MNDBT 3450 p
e

TD Huéi Chan 1,4

Nim

12w/

F | MNHLmin 298.50

Nim

S0MW

@ MNHLmin 248 60

T Long Tgo

MNDBT 240.00
= 1

Nim

44MW

MNHLmin 209.77

TD Nom Mlc  phemme
Nim =
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Hinh 2. Théng sé chinh cia cac Nha may thiy dién trén song Ndm Muic

Thoéng so chinh cua Thiy dién Long Tao

STT Tham sb Ki higu Pon vi Gia tri
| Thay van
1 Cap cdng trinh Cap 1
2 Dién tich luu vuc Fiv km? 1877
3 Chiéu dai sdng chinh L km 125
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STT Tham sb Ki higu Pon vi Gia tri
Il | Hé chia
1 Muc nudc dang binh thuong MNDBT m 345
2 Muc nudc chét MNC m 3435
3 Muc nudc li kiém tra 0,2% MNKT m 345,06
4 | Dung tich ho chira (MNDBT) Vi 105m3 18,53
11l | DPgp dang (bé tdng treng luc)
1 Cao trinh dinh dap m 346,9
2 Chiéu dai dap theo dinh, ké ca tran L m 150,39
3 Chiéu cao dap 16n nhat m 53,4
IV | Ddp tran xa la (bé tbng treng luc)
1 S0 khoang tran X réng x cao 4x14x14
IX | Nha mdy thay dién va kénh xd
1 SO t6 may n 02
2 | bién lugng trung binh nam Eo 10%kWh 156,3

3.2. Co sé dir ligu ban dau

Mike Flood dugc nghién ciru xay dung tir cac mé hinh mua rio - dong chay, mé hinh thiy lec mot chiéu
(1D) va hai chiéu (2D), tich hop k§ thuat hé thong thong tin dia ly (Geographic Information System, GIS)
cua Vién nghién cau cac Hé théng Mbi truong My (Environmental Systems Research Institute, ESRI).
Mike Flood gdm Mike 11 va Mike 21 sir dung dé danh gia ngap lut xay ra trén séng Nam Mtc trong truong
hop v& toan bo dap - li kiém tra dén hd Long Tao

Dz liéu sir dung cho md hinh

- Ban d6 dia hinh khu vuc Dy &n ty 1¢ 1/2000 thé hién cac 16p thong tin: dia hinh, ranh gigi hanh chinh,
giao thdng, 16p phu thyc vat, hé théng sdng sudi, dan cu. Py ciing 1a ban d6 nén dé thé hién két qua khoanh
vung ngap lut khi c6 v& dap.

- Mat cit dia chat sdng Nam Muc: toan bo mat cit 1ong séng tai khu vuc xay dung Nha may, tuyén dap,
long hd, kénh dan duogc thu thap va xay dyng (mit cit dién hinh duoc thé hién tai hinh 2).

- S6 lidu V& luu lwong mua ngdy, thang, mua ndm tai khu vuc tuyén dap: ngoai chudi sb liéu théng ké
vé lugng mua, s liéu trich 1i va quan hé H ~ Q cua tram thiy vin Nam Miec, da thu thap sb liéu mua gio
I6n nhét tai huyén Tuan Gido va huyén Mudng Cha cac nam 2015-2017;

- S6 lidu vé duong tan suat dong chay nam, dudng qué trinh 1 thiét ké va 1 kiém tra tai tuyén dap Long
Tao

- C4c thdng s6 hd chira nhu myc nudc dang binh thuong, 1 thiét ké, 1i kiém tra, chiéu cao dap dang,...
ldy theo cac thdng sb thiét ké ky thuat TD Long Tao

- Tai liéu thuy van thuc do tai cac tram khi twong Lai Chau, tram thily vin Nam Muc theo chudi thoi
gian tir nam 1957 dén nay bao gom:

+ Luu lwgng nudc trung binh ngay séng Nam Muc

+ Luu lugng va qua trinh i trung binh ngay 1% trén song Nam Muc.

146



3z

MAT CAT BJA CHAT CONG TRINH DQC TIM NEA MAY

i L1100

i 1 3
y 2 ;1 i‘ 2B ples

% & & & & &f

;
|

Hinh 3. Mt car dia chat cong trinh dién hinh (khu viec Nha may)

3.3. Két qua tinh toan

Trueong hop tinh todn: Trén co s& md hinh Mike Flood, mé phong su ¢6 tai TP Long Tao dwoc xay dung
v6i gia thiét v& dap khi nuéc tran qua dinh dap. Pay 1a truong hop dé xay ra nhét khi c6 cac bién dong lon
vé thoi tiét: mua 16n trén dién rong, anh huong ap thip nhiét doi, béo, i tir thwong ngudn db vé ... Tur
nhiing gidi han dé, dbi véi hd chira x4c dinh truedng hop bat loi nhat 1a khi hd chira d tich ddy ( Z = 59,8m)
tc kha ning chira 1i ciia hd khdng con. Viéc thoat 1ii nhdm dam bao an toan cho dap duoc thuc hién thong
qua tran xa 1ii va qua cbng liy nudc caa hd, con tran su ¢b khéng hoat dong duoc.

Két qud theo Mike Flood: chi tiét thé hién tai hinh 4 cho thiy: Trong truong hop xay ra v dap ving anh
huong la cac x&: Hudi Mi, Pa Ham huyén Muong Cha; Pa Xi, Muong Mun huyén Tuan Gido, tinh Dién
Bién

- Chiéu sau ngap lon nhat >12m s& anh huong téi khu vyc ha luu tuyén dap Nha may va mét phan phia ha
Iwu ngay sau dap thugc cac x& Hudi Mi - huyén Mudng Cha va xa Pa Xi - huyén Tuan Gido. Tong dién tich ngap
lut khoang 35- 40ha, trong d6 khoang 27-31 ha dién tich dét thuoc TP Long Tao va khoang 8 - 9ha dt trdng cay
hang nam.

- Chiéu sau ngap tir 6 -12m s& anh huong téi cac xa: Hubi Mi, Pa Ham huyén Muong Cha; xa Pa Xi,
Muong Mun - huyén Tuan Gi4o. Téng dién tich ngap lut khoang 80 -90ha trong d6 phan dién tich dét thugc
TP Long Tao khoang 67 -74 ha, va 3 -5 ha dat lta nudc va 10 - 11 ha dit trong cdy hang nim ciia nguoi dan
dia phuong.

- Vi chiéu sau ngap tir 1 - 6m dién tich ngap 1on khoang 150-160 ha dat cua cac xa: Hudi Mi, Pa Ham,
huyén Mudng Cha; P4 Xi, Muong Mun, huyén Tuan Gido trong d6 bao gdm 3 -5ha dat rimg phong hé (ban
Tham Téng, Hudi it, Long Tao, Tham Md, Hudi Long) va khoang 50 -55 ha dét trong cay lau nam, 60-65ha
dat trong cdy hang nam, 37-45ha dét la nudc va khoang 10 - 15 ngdi nha ciia cac ho dan thuoc ban Tham
MU bi ngap.

- Trong 03 mutc d¢ ngap lut voi cao d ngap >6m s& khong co cac ho dan cu bi ngap, & chiéu sau 1-6m du
kha nang ngp toan bo cac ngdi nha thudc ban Thim Ma, cha yéu Ia nha 1 tang.

Tuy nhién mirc d6 ngap lut con phu thudc vao hai bac thang phia trén (Huéi Chan 1 va Hubi Vang) va
hai bac thang phia duéi (Nam Muc va Trung Thu). Do chua c6 diy du dit liéu dau vao nén qué trinh du
bao sur cb v dap mai chi dugc thuc hién tai TP Long Tao, chua tinh dén sy c6 v dap lién hoan trén dong
chinh séng Nam Muc. Tinh toén thiét hai do su ¢6 v& dap lién hoan 1a mot chuyén dé 16n can cé cac to
chire chuyén nganh dung ra thyc hién va kém theo 13 mot khoan kinh phi 16n. Béi véi noi dung bai bao méi
chi dirng lai & mirc d6 xem xét mirc @ va pham vi ngap lut c6 nguyén nhan tir TP Long Tao dé xac dinh
ving va dbi tugng chiu anh huong.

4. Két luan
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Bai bao da 4p dung md hinh Mike Flood d& md phong ngap lut trong truong hop v toan bo dap cua TD
Long Tao. Két qua cho thay: Muc do ngap lut 16n nhat >12m ¢ dién tich nho khoang 40ha va 90% dién tich
nay thudc quyeén st dung ctia TP Long Tao. Khi chiéu sau ngap tir 6-12m khoang 15 -16ha dét trong lda va
cay hang nam bi ngap. Pham vi ngap lut I6n nhat véi chiéu sau tir 1-6m bén canh dién tich dat tréng cay lau
nam, hang nim c6 ca phan dién tich dat rimg phong ho va gan nhu toan by ban Thim Ma xa Pa Xi huyén
Tuan Giéo.

Bén canh viéc sai s6 do s6 lidu dau vao, bai bao c6 02 han ché 1a chwa md phong dugc su ¢ v& dap lién
hoan do céc thuy dién trén dong séng Nam Murc va chua xac dinh dugc thoi gian ngap lut (do thoi gian ngap
lut phu thudc chu yéu vao phuong an phong ngira (g pho ciia Nha may)

Mic du ¢6 nhitng han ché nhat dinh, tuy nhién tir két qua tinh todn cho viing nghién ctru, x4c dinh dugc
céc khu vyuc anh huong khi xay ra sy ¢6. Ty vao mirc d¢ bi anh huong ma ta ¢ nhitng bién phap can thiép
khéc nhau dé giam thiéu thiét hai cho ngudi dan nhu: 14p ké hoach di doi ngudi dan, tan thu hoa mau, di
chuyén gia suc - gia cam. Pong thoi day ciing 1a co s& dé cac co quan quan ly tinh toan, xac dinh dbi tugng
va mirc dén bu thiét hai khi cd su ¢ xay ra.
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ABSTRACT

Induced flooding in the case of dam breakdown of the Long Tao
hydropower plant on the Nam Muc river

Ngb Tra Mai'”*, Nguyén Quéc Phi2

nstitute of Physics- Vietnamese Academy of Science and Technology
2The Hanoi University of Mining and Geology (HUMG)

This article uses the Mike Flood model to assess the inundation potential of downstream sections of the
Nam Muc river during a dam break in Long Tao Hydropower (44 MW capacity). The results show that the
highest level of flooding is over 12m with an area of 40ha and 90% of this area is within the boundary of
the plant. When the flood depth is from 6 and 12 meters, about 15 to 16 hectares of paddy land and annual
trees are inundated. The widest range of inundation with a depth of 1 to 6 meters is not only perennial land
and annual crops, but also the area of protective forest land and almost all residential land in Tham Mu
village, Pu Xi commune, Tuan Giao district. The results of the study are the basis for introducing preventive
measures to minimize the damage to the downstream area, as well as to determine the responsibility of the
plant in the compensation process if the accident occurs.

Keywords: hydropower; risk; dam break; model; inundation
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