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KET QUA TINH TOAN CAC PAC TRUNG THUY VAN THIET KE
PHUC VU DU BAO XOI LO, BOI LANG TAI VI TRi CONG TRINH
THU NUOC NHA MAY NUGC SONG PA

Vii Thu Hién
Truong Dai hoc Mo Dia chat

Tém tit: Bai bdo nay trinh bay két qua tinh todn cac ddc trung thity vin thiét ké lam thong so
ddu vdo cho céng tdc dw bdo x6i 16, béi lang tai vi tri ¢ong trinh thu nude - nha mdy nuéc song
Pa. Cdc dic trung thity van thiét ké bao gom muc nuée thap nhdt, miee nwée cao nhdt, leu lirong
I6m nhat, leu lwong nho nhat, dwoc tinh todn duwa trén chudi sé liéu thuy van tie nam 1986 dén
2018 tai cdc tram Hoa Binh, Trung Ha. Phwong phdp tinh todn sir dung phdn tich thong ké thiy
van. Két qua cho thdy muc mede thap nhdt tai cira thu nuée la 8,55m, ¢6 nguy co anh huwéng dén
khd néng thu mede. Luu leong 1om nhat dat 18,834 m¥/s, gdy nguy co x6i 16 long séng. Dy bdo
trong 30 nam t&i, khu viee nghién civu ¢6 thé bi x6i 16 3 - 4m, anh hweong nghiém trong dén hé
thong thu mede. Cac gidi phdp dé xudt bao gom diéu chinh ché @6 vin hanh thiy dién, xdy dung
ke bdo vé, cdi tao hé lhéng kénh dan.

Tir khéa: Ddc trung thiy vin thiét ké, x6i 16, boi ling, dir bdo, cong trinh thu nuwdc.

Summary: This study presents the results of hydrological design characteristic calculations to
support forecasting of erosion and sediment deposition at the water intake facility of the Song
Pa Water Plant. The hydrological characteristics considered include maximum water level,
minimum water level, maximum flow rate, and minimum flow rate, calculated based on
hydrological data from 1986 to 2018 at Hoa Binh, and Trung Ha hydrological stations.

The results indicate that the minimum water level at the intake facility is 8.55m, posing a
potential risk to water supply operations. The maximum flow rate reaches 18,834 m?/s, which
may cause severe riverbed erosion. Future projections suggest that in 30 years, the study area
could experience 3 - 4m of riverbed degradation, significantly impacting the intake system.
Proposed solutions include adjustments to hydropower plant operations, construction of
protective embankments, and improvements to the water conveyance system.

1. PAT VAN PE

Cong trinh thu nudc cia Nha may nudc song
Pa nam cach dap thuy dién Hoa Binh 20km,
chiu anh huong truc tiép tir ché do van hanh
ctia hd chira. Viéc diéu tiét dong chay tir thiry

cua nha may. Do do, viéc tinh toan céc dac
trung thiy van thiét ké 1a can thiét dé 1a s6 liéu
dau vao cho viéc du bdo xu hudng bién d6i
long dan, danh gia nguy co x6i 10, bdi ling, tir
d6 dé xuat cac giai phap bao vé cong trinh.

dién da lam giam luong phu sa dén 97%, gay
mét can bang bun cat, dan dén x6i 16 long
song. Ngoai ra, sy bién dong cua muc nudc va
luu lwong anh huong dén kha niang thu nudc
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2. PAC PIEM HIEN TRANG VA VI TRi
CONG TRINH

- Bdc diém vi tri c¢ng trinh: Vi tri cong trinh
thu nudc dat & bo phai song Pa thude dia phan
xa Hop Thanh huyén Ky Son tinh Hoa Binh,
cach tuyén dap thuy dién Hoa Binh khoang
20km vé& ha luu theo duong séng. Poan soéng
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nay co téc d6 dong chay 16n, luu lugng phu sa
it, nén day song chu yéu 1a da goc, hai bén it
bo bai.

Hinh 1: Vi tri cong trinh thu nwoc

Hién trang cong trinh:

- Muc nudc tai vi tri khu vuc ctra thu nude phu
thudc rat 16n vao ché do van hanh cua nha may
thuy dién Hoa Binh, muc nudc c6 khi kiét dén
cao trinh déy kénh 8,7m, nguyén nhan la do
nha may thity dién Hoa Binh déng hét tit ca
céc cira xa vi muc nude hd chua dat dén cao
trinh myc nuéc trude 10 (tai Piéu 11 ciia Quy
trinh van hanh hé chira thuy dién Hoa Binh,
Quy dinh van hanh trong thoi ky lii chinh vu,
Quy dinh vé muc nuwée: Cao trinh myc nuwde
trweée lii ciia ho chira thity dién Hoa Binh trong
thoi ky lii chinh vu la 101,0 m).

- Tong luu lugng xa qua nha méy chi dat 48
m?/s (trong d6 20 m?/s 12 x4 mdi trudng).

Hinh 2: Hinh anh thuc té tai cira thu nudéc wng voi thoi gian kiét nhat quan trdc dwoc
(05/07/2019)

Theo céc sb lidu diéu tra khao sét tai khu vuc
cong trinh thu nude thi mue nude kiét nhét roi
vao thang 1- 2 trong ndm, muc nudc kiét dén
cao trinh ddy kénh nhu trén. Chinh vi ly do
nay ma vi¢c xac dinh myc nudce thép nhét dé
kiém tra kha ning van hanh khi myc nudc
kiét; muc nude cao nhat - xac dinh nguy co I,
kiém tra an toan coéng trinh; luwu lwong 16n
nhit dé xac dinh tac dong cua dinh Idi, nguy co
x6i 16 va myc nudc nho nhat dé danh gia dong
chay mua kiét, kiém tra ngudn nudc cap lam
thong s6 dau vao cho viéc ing dung mé hinh
du bao kha nang boi, x6i tai vi tri ctra thu nuéde
va dy bao xu thé cho 5, 10, 30... nim sau 1a
cap bach va can thiét.

- Dién bién dong chay trudc va sau cé bdc
thang cac cong trinh thuy dién trén song Pa:
Trén song Pa hién co 3 nha may thuy dién
lon dang vdn hanh la Thuy dién Hoa Binh
(van hanh nam 1994), thuy dién Son La
(nam 2012) va thuy dién Lai Chau (nam
2016), tir khi cdc hé thiy dién di vao hoat
déng cé anh huéng lon dén ché d¢ dong
chay trong song.

- Dong chay nam: Dong chdy ndm cua song
Da rat doi dao. Sau khi cac cong trinh thiy
dién trén hé théng song Pa di vao hoat dong
thi dong chay trong song c6 thay doi, nhung
khong dang ké, cu thé nhu trong bang 1 sau:
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Bang 1: Dong chay trung binh nhiéu nim cac thoi doan tai tram thiy vin Hoa Binh

Thoi doan Qo (m?%/s) Wo (10°m?) Mo (I/s.km?)
Ty nhién (1956-1985) 1680 52.8 32.44
Khi c6 hd Hoa Binh (1986-2018) 1636 51.4 31.59
Khi ¢6 ho Son La (2010-2018) 1350 42.4 26.06
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Hinh 3: Dao déong muc nuwoc trung binh nam tram thuy van Hoa Binh

Bién dgng muc nwée trung binh nim tram Trung Ha

1200

1150

\M'\/\/\v‘%\ \

§ 11oo = \./
2 M x
£ 1050 y
=3 J Hé Hoa Binh bat % M
= 1000 +—*————{ awutennue ] v \
H® Son La bét dau f\‘
950 tich nuec
9200 T T
1960 1970 1980 1990 2000 2010 2020

Thoi gian (nam)

Hinh 4: Dao dong muc nudc trung binh nam tram thuy van Trung Ha

DAO PONG LUU LUQNG TRUNG BiINH NAM TAI TRAM THUY VAN HOA BINH
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Hinh 5: Dao dong luu lwong trung binh nam tram thuy van Hoa Binh
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- Dong chay lii: Mot trong nhimng dic diém quan

trong ctia ché do dong chay séng Pa 1a su hinh
thanh céc tran 1l 16n trong cac thang 7, 8 do anh
hudng cua ap thdp An Mién. Trong thoi gian nay
thuong xudt hién cac trdn bio, giy ra nhimg dot
mua 16n kéo dai dén 5+10 ngay lién tuc trén mot
dién rong. Trén cic song subi déu xuit hién

nhitng con 1ii don dap dd vé& ha luu, tao nén
nhitng qua trinh nuée 1i c6 dang ring cua, nhiéu
dinh va nang cao dan. Luu luong dinh 1i 16n
nhét trén song Da tai khu vuc du an hi¢n nay
dang c6 xu huéng giam manh, do anh hudng cta
van hanh cac ho thiy dién. Cac hd da thé hién 15

kha nang cat giam li.

Bien dong mwe nwéc cao nhat nim tram Hoa Binh
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Hinh 6: Bién dong muc nuwoc cao nhat nam tram thuy van Hoa Binh

Bién dgng mure nwrée cao nhit nim tram Trung Ha
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Hinh 7: Bién dong myc nudc cao nhat nam tram thuy van Trung Ha
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Q (m3/s)

Bién ddng luu lwgng 16m nhit nim tai tram thiy vin Hoa Binh
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- Dong chay kiét: Tuy thudc vao diéu kién mat
dém va tinh hinh mua ma lugng dong chay
nho nhét trén séng Pa co sy thay doi tir noi

nay qua noi

Hinh 8: Bién dong luu lwong lon nhdt nam tai tram thuy van Hoa Binh

khéc. Ciing nhu dong chay I, do  cac hinh sau day:

anh huong ctia cac hd chira bac thang thiy

Muc nudc (cm)

Bién dgng mirc nwoe nhé nhét nim tram Hoa Binh
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Hinh 9: Bién dong myc nuoc thcfp nhat nam tai tram thuy van Hoa Binh
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dién trén song Pa, muc nudc va luu lugng nhd
nhat ciing thay doi, dic biét 1a tir khi thuy dién
Son La di vao van hanh, diéu nay thay rd trong
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Hinh 10: Bién dong muyc nuoc thd’p nhdt nam tai tram thuy van Trung Ha

Bién dong luu lwgng nho nhit nim tai tram thity vin Hoa Binh
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Hinh 11: Bién dong luu lwong nho nhat nam tai tram thuy van Hoa Binh

3. PHUONG PHAP TiNH TOAN

3.1. Co s6 cua phuwong phap

St dung phuong phéap phan tich thong ké thuy
vin dé tinh toan cac dic trung thuy vin thiét
ké 1a muc nudc thép nhét, cao nhat, luu lugng
nho nhét, 16n nhét tai vi tri cong trinh. Hién
nay do c¢6 nhidu ho chira van hanh phia thuong
ngudn song Pa nén dong chay tai cac tram

quan tric khong con mang tinh ty nhién nira.
Do d6, két qua tinh toan cac ddc trung thiét ké
duya trén co so phan tich thong ké s6 liéu quan
trac nhitng nim gan day chi twong thich véi
diéu kién dong chay bi anh huong boi ché do
van hanh ho thuy dién Hoa Binh.

S6 liéu thiy vin sir dung: T viéc phan tich,
danh gia hién trang cong trinh va sb liéu khi
tuong - thuy van thuc té thu thap duoc, tac gia
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lua chon chudi sb liéu thuc do cua tram thuy
van Hoa Binh va Trung Ha tuong Gng tir ndm
1986 dén nim 2018 dé tinh toan.

Co 56 Iy thuyét dé tinh todn: Phuong phap tinh
toan duong tan suat 1y luan Kritski- Menken,
str dung phan phdi Pearson loai III dé mé ta su
bién dong cua céc gia tri myc nudc, luu luong
v6i 3 tham sb chinh gia tri trung binh cua
chudi sb lidu st dung tinh toan, CV (h¢ s6 bién
thién), CS (hé sb léch).

3.2. Phwong phap tinh toan

- Myc nuwéc thdp nhdt va cao nhat tirc thoi:
Dua vao chudi s6 liéu myuc nude thép nhét va
cao nhét tirc thoi cia tram thiy vin Hoa Binh
va Trung Ha, tién hanh phan tich tan sudt d6i
v6i chudi dai 33 nim (1986-2018): tir khi hod
Hoa Binh bt dau tich nudc) va 25 nam (1994-
2018: tir khi khanh thanh thuy dién Hoa Binh,
hd chtra van hanh 6n dinh). Khi phan tich tan
sudt cac chudi muc nudc c6 mot thyc té 1a gia
tri tri s6 binh quan Ho va h¢ s6 bién dong cua
muc nude (Cy) phu thudc vao do cao mat quy
chiéu ctia muc nudc tai tram do.

- Myc nuoc thd'p nhdt tai cira Id'y nwoc.: Vi tri
ctra ldy nuéc cach tram thiy vin Hoa Binh
12.45 km vé phia ha luu va cach tram thity van
Trung Ha 38.6 km vé phia thuong luu. Dé tinh

[__KHOA HOC
toan muc nudc thp nhat tai cira iy nudc can
xéac dinh do déc trung binh, 16n nhét, nho nhét
giira ctra 14y nudc va tram thiy vin Hoa Binh
dwa vao s liéu myc nudc trung binh ngay, 16n
nhit va nhoé nhit cia hai tram Hoa Binh va
Trung Ha, tr d6 xac dinh dugc chénh cao muc
nuéc tir tram thuy van Hoa Binh dén cira lay
nude. Tur chudi sé lidu muc nude trung binh
ngay mua ki€t (1994-2018) cua tram thuy van
Hoa Binh, tinh dugc duy tri myc nudc trung
binh ngay mua kiét (tir thang 11- théng 5) va
chénh cao muyc nudc giira cira 1dy nudc voi
tram thay van xéc dinh dugc muc nudc thép
nhat tai ctra 1dy nudc Gmg voi cac tan suat.

- Luwu heong 16n nhat va nhé nhdt: Pap Hoa
Binh bit diu chian dong tich nudc tir nim
1986, nha may thuy di¢n Hoa Binh khéanh
thanh nim 1994. Ciing tir ndm nay tr& di ho
chita dwoc van hanh on dinh, tinh dén nim
2018 da dugc 25 nam. Vi vay, tac gid chon
chudi s6 liéu luu lwong 16n nhat nim tai tram
Hoa Binh thoi ky 1994-2018 dé phan tich tan
suat nham xac dinh cac dic trung dong chay
16n nhét, nho nhat sau khi hd Hoa Binh lam
viéc 6n dinh.

4. KET QUA TINH TOAN VA
THAO LUAN

Bang 2: Két qua tinh dwong tin suit mwe nwéc thap nhat tire thoi (Hmin)
cac thoi doan tai cac tram thiy van

; H
Tram | nmmlm e | b o)
Thoi doan 50% 75 80% 90% 95%
1986-2018 0.58 | 0.58 | 1036 979 968 941 925
Hoa Binh
1994-2018 0.59 | 0.59 | 1029 974 964 938 922
Trung Ha 1986-2018 032 | -0.8 | 833.5 781 768 728 692
Bang 3: Két qua tinh dwdng tan suit muc nuwée cao nhit tire thoi (Hmax)
cac thoi doan tai tram thuy van
H
Tram Hmfl " (cm) Cy Cs p (cm)
Thoi doan 0.1% 0.5% 1% 2% 5%
Hoa Binh 1986-2018 0.45 | -1.5 | 2280.1 | 2275.1 | 2269.0 | 2260.0 | 2235.8
oa Bin
1994-2018 0.49 | -1.2 | 2334.9 | 2320.8 | 2306.0 | 2285.0 | 2250.4
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Bang 4: Két qua tinh dwong tin suit lwu lwong nhé nhét tire thoi (Qmin)
tai tram thay van Hoa Binh

) 3 m3/s

Tram lefl .(m /s) Cv | Cs Q( )
Thoi doan 50% 75% 85% 90% 95%
Hoa Binh 1994-2018 | 0.82 | 1.22 | 154 70.0 41.4 26.4 13.7

Bang 5: Két qua tinh dwdng tin suit lwu hrong nwéc 16n nhét tire thoi (Qmax)
tai tram thay van hoa Binh

3 m3/s
Tram Qma‘x .(m s) Cv | GCs  ( )
Thoi doan 0.1% | 0.5% 1% 2% 5%
Hoa Binh 1994-2018 | 0.39 | 0.39 | 19787 | 17811 | 16828 | 15929 | 14138

Bang 6: Muc nwéc thip nhit nim, duy tri trung binh ngay mua kiét
tai cira 1ay nwéc ing véi tan suat 95%

Cira lay nuéc 95%
Hminndm (cm) 855
H duy tri ngay mua kiét (cm) 980

Muc nuéc thap nhat (tng vdi tan sudt 95%)
tai tram thuy van Hoa Binh: 9,22m va tai cura
thu nudc 1a 8,55m. Khi myc nudc xudng
mirc thap ndy, cong trinh thu nudc c6 nguy
co gian doan, gy anh hudong dén hé thong
cp nudc cho nha may. Néu tinh trang nay
kéo dai, co thé din dén thiéu hut ngudn nudc
va yéu cau diéu chinh ché d6 van hanh thay
dién Hoa Binh.

Muc nuéc cao nhit tai tram thuy van Hoa
Binh: 22,8m va tai ctra thu nudc: 21,7m. Muc
nuéc cao nhit cho thdy nguy co x6i 16 bd
song, dac bi¢t la vao mua Ii. Khi myc nudc
1én cao, ap luc dong chay ting, co thé giy xoi
16 1ong song va lam mét 6n dinh khu vyc ctra
thu nudec.

Dong chay 16n nhat xay ra vao mua lii, gy tac
dong manh 1én long song, khu vuc ctra thu
nude va cong trinh xung quanh. Diéu nay c6
thé dan dén x6i mon manh, 1am thay doi hinh
thai dong chay va anh huéng dén hoat dong
cua cong trinh. Luu lugng 16n nhét tai tram

thuy van Hoa Binh: 19,787 m?/s, tai cua thu
nuée: 18,834 m¥s. Luu luong nhod nhét tai
tram thuy van Hoa Binh: 13,7 m®/s va tai cua
thu nudc: 12,3 m?/s, khi luu luong dong chay
xudng murc thap nhat, nguy co thiéu hut nudc
cap cho nha may trd nén rd rét. Néu luu lugng
tiép tuc giam do diéu tiét hd chira, hé théng
cip nudc s& gap kho khin, anh hudng dén sinh
hoat va san xuét.

5. KET LUAN VA KIEN NGHI

Tinh toan cac dic trung thily van thiét ké gitp
du bao xu hudng bién d6i dong chay, x6i 10,
boi ling tai cira thu nude. Két qua tinh toan
gitip canh bao sém vé nguy co suy giam ngudn
nuée, hd tro quy hoach van hanh hd chua va
dé xuét giai phap bao vé cong trinh. Két qua
tinh toan cho théy muc nude, luu lugng bién
dong manh theo ché d6 van hanh hd chua, co
anh huong dén cap nudc cho nha may. Xoi 1o
long soéng 1a hé qua cua viéc diéu tiét dong
chay tir cac hd chira thuong ngudn (Hoa Binh,
Son La, Lai Chau). Khi lugng phu sa gidam
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97%, tbc dd x61 mon tang nhanh, gay ha thép
10ng song va thay dbi ché do thuy luc tai cira
thu nudec.

- Cac giai phap dé xuit: Diéu chinh ché do
van hanh thuy dién, xay dung ké bao v¢é khu

TAI LIEU THAM KHAO
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vuc thu nudc va cai tao hé théng kénh dan.
LOI CAM ON: Bai béo 1a két qua nghién ctru
cua dé tai cap co s¢ T25-13, tac gid xin tran
trong gui 161 cam on dén Truong Pai hoc Mo
Dia chat da hd tro hoan thanh nghién ctru nay.

[1] Béo cao Dy an Hé théng cap nudc chudi do thi Son Tay - Hoa Lac - Xuan Mai - Miéu
Mon - Ha Noi - Ha DPong, giai doan I nang cong suit 1én 600,000 m*/ngd, nim 2019.

[2] B0 sb liéu quan tric thay vin tram thily van Hoa Binh va Trung Ha;
[3] TCVN 13615:2022. Tiéu chuan qudc gia vé tinh toan cac dic trung thiy van thiét ké.
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