BAI BAO KHOA HQC

NGHIEN CUU PANH GIA TAC PQNG CUA CAC HO CHUA LAI CHAU,
SON LA VA HOA BINH PEN DONG CHAY MUA KIET TREN SONG PA

Vii Thi Minh Hué', Ping Thi Kim Phuong', Ngo Lé An', Pang Thi Hai Van®

Tém tat: Trén séng Pa c6 3 ho chira 16n Lai Chdu, Son La, Hoa Binh véi nhiém vu phdt dién,
phong chong li va cdp nwée cho dong bang séng Hong. Nghién ciru nay tdp trung danh gid tdc
déng ciia viéc vdn hanh cdc ho chira nay dén dong chay mua kiét ha luu séng Pa khi Quyét dinh
1622/0D-TTg quy dinh vdn hanh lién ho chira trén luu viec séng Hong dwoc ban hanh. Mé hinh
thuy van dwge sik dung dé mé phong dong chay cho khu giita két hop véi mé dun vin hanh hé chira
nham dién todn dong chay vé ha luu. Sdu kich ban vin hanh hé bao gom khi chi ¢é hé Hoa Binh, ho
Hoa Binh két hop véi hé Son La, ca ba ho déu hoat dong dwoc dwa ra nghién ciu. Két qua cho
thdy, cdc hé chira da givip lam gia ting dong chay mia kiét thém khoang 1,1 — 1,5 m tiy giai doan
va kich ban van hanh.

Tir khéa: Dong chay mua kiét, van hanh hd chira lién hd chtra, song Pa, Quy trinh 1622/QD-TTg.

1. PAT VAN BPE

Theo quyét dinh sé 1554/QD- TTg ban hanh
ngay 17 thang 10 nam 2012 phé duyét quy
hoach thiy lgi ving ddng bang song Hong
2012-2020 va dinh huéng d&én nam 2050 trong
diéu kién BPKH va nuéc bién dang, luong
nude dung cho phét trién kinh té xa hoi ¢ ha du
nam 2010 1a 24 ty m’, du bao dén nam 2020 la
31 ty m® va dén nam 2050 1a 36 ty m’. Luong
nuéc thiéu nay chii yéu trong cac thang mua kiét
(tir thang XII dén thang V, chiém dén 80%) va
hau hét lay trén hé thong song Hong Thai Binh.
Pé dap ung duoc nhu cdu nudc phuc vu phat
trién kinh té, nang cao hi¢u qua cua h¢ théng hd
chira trén luu vuc séng Hong, Thu tudng chinh
pht d3 ban hanh quyét dinh 1622/2015/QD-TTg
ngay 17 thang 9 nim 2015 vé quy trinh van
hanh lién ho chira trén Iuu vuc song Hong.

Soéng Pa 1a phu luu 16n nhat trong hé thong
song Hong, bat ngudn tir do cao 2240m cia
vung Nguy Son, tinh Van Nam Trung Qudc,
vao Viét Nam theo dong chinh tai Muong Te
(Lai Chau), chay qua ving T4y Bic va hop luu
v6i song Hong tai Trung Ha (cach ngd ba Viét

" Pai hoc Thuy Lo,
? Cao ding Kinh té, ky thudt Vinh Phiic.

Tri 12km vé phia thuong luu). Luu vuc song Pa
v6i dién tich 1a 52.600km’, nam phan 16n trong
ving Tay Bic, ddy 1a ving nii cao hiém tro, dia
hinh sip xép theo hudng Tay Bic - Pong Nam
gdm diy nui xen k& thung ling séng hep va cao
nguyén kha rong. Do dic diém vé dia hinh va
hudng nai nén lugng mua trén luu vue phan bd
khong déu theo khong gian va thoi gian. Lugng
mua tap trung cha yéu tir thang V- IX chiém 85-
88% tong lwong mua ca nim, vady nén dong
chay vao mua lii ciing chiém khoang 80% tong
dong chdy cd ndm. Trén luu vuc song Pa co 3
hd chira 16n: Lai Chau, Son La, Hoa Binh déu 1a
cac ho chira loi dung tong hop. Dong chay qua
h6 Hoa Binh dong gdp dén 50% cho dong chay
ha Ivu. Vi vay, viéc danh gia tdc dong van hanh
cac hd chira trén luu vyc song Pa dén dong
chay ha luu, dac bi¢t vao mua kiét la rat quan
trong. Mit  khac, theo quyét dinh
1622/2015/QD-TTg, cac hd khi van hanh can
tuan theo cac quy dinh vé gidi han muc nudc
tich vao hd va luu luong xa ra khoi ho vao timg
thoi diém. Nghién ctru nay s& xem xét viée cac
h6 van hanh theo quy trinh ndy tac dong dén
dong chay ha luu nhu thé nao so voi trudng hop
tu nhién.
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Hinh 1. Luu vuc song Pa

2. PHUONG PHAP NGHIEN CUU

Pé danh gia duoc vai trd ciia hd chua trong
viée cép nude can phai cé su so sanh myc nudc ha
luu gitra thoi ky truée khi 6 hd va sau khi c6 hd
trong mua kiét. M6 hinh NAM dugc sir dung dé
moO phong dong chdy trén song Pa trong truong
hop khong c¢6 hd (hay c6 thé coi & md phong

dong chdy tu nhién). M6 hinh NAM ciing dugc st
dung dé tinh toan dong chay cho nhimg luu vuc
khong c¢6 sb liéu. Dong chay dién toan qua hd
chira duoc mo phong bang phuong phéap cin bang
nude dua trén cac kich ban van hanh hd chtra. Cac
kich ban van hanh hé str dung trong nghién ctru
nay dua trén quy trinh van hanh hd 1622/QD-TTg.

Mua, bdc hoi

v

MO HINH NAM
Mo phéng dong chdy trén song Pa cho cac luu
vuc khong do dong chay

v

QT1622/2015/Qb-TTg

A 4

\ 4

MO HINH DPIEU TIET

Dong chay tu nhién

Lai Chau- Son La - Hoa Binh

Son La - Hoa Binh

Hoa Binh

v v

v

¥

Muc nude Bén Ngoc

Hinh 2. So' d6 cdc budc tinh todn
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Pé ung dung duoc md hinh NAM cho luu
vuc song Da tinh tu tram thuy vdan Muong Te
vé dén cac ho Lai Chau, Son La, Hoa Binh,
luu vuc song Pa duoc chia thanh 11 tiéu luu
vuc nhé. Cac s6 lidu ngay khi tuong thuy vin
da duoc thu thap bao gdm 22 tram mua 6 tram
khi tuong va 4 tram thiy van cta cdc nidm

1970-1978, 2000-2010. Trong d6 s6 liéu nim
1970-1974 va 1975-1978 lan luot dugc sir
dung dé hiéu chinh va kiém dinh mé hinh
trong trudng hop chua co cic hd chira. Chudi
s6 liéu 2000-2010 duoc sir dung dé danh gia
tac dong cua cac hd chira dén dong chay ha
luu song Da.

[ KG1 MT-HLC || TTV MUGNG TE || KG2 MT-HLC ‘

| NAM GIANG || HOLAI CHAU | | KG HLC — LAI CHAU |
|
| NAM MUC | ‘ LAI CHAU | |KG TTV LAI CHAU- QZ\'l
| | |
W
| KG1 QN -HOSON LA | ‘ QUYNH NHAI | [KG2 QN-HO SON LA |
| | |
A
‘ HOSONLA | KG HOSON LA-TABU
|
KG1 T.—_\BC-HOAB'I.\'H| | TABU ‘ ‘ KG1 TABU- HOA BINH
W
| HO HOA BINH ‘

Hinh 3. So' do cdc tiéu liu viec séng Pa

3. KET QUA NGHIEN CUU

M6 hinh NAM moé6 phdng dong chay trén
song Pa cho két qua hiéu chinh va kiém dinh
tai tram thuy van Lai Chau, Ta Bu, Hoa Binh
tot (hé s6 NASH = 0,96). Bo thong sé mo hinh
NAM di duoc hiéu chinh, kiém dinh str dung
dé tinh toan tir s6 lieu mua, bdc hoi nim
2000-2010 d¢é mo phong dong chay ty nhién
dén cac ho.

3.1. Tinh toan hoan nguyén s liéu luu
lwong binh quén 10 ngay tai cac vi tri hd Lai
Chéau - Son La - Hoa Binh

Luu luong trung binh 10 ngay tai ho Lai Chiu- Son La- Hoa Binh
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Thoigian

Hinh 4. Duong qua trinh luu lwong trung binh
10 ngay dén hé Lai Chdu - Son La - Hoa Binh

3.2. Tinh toan diéu tiét cAp nwéc va phat
dién ho Lai Chéau - Son La - Hoa Binh theo
cac phuong an

Piéu tiét hd chira voi dong chay dén hd la
dong chay hoan nguyén dén cac hd, dong chay
ra khoi hd theo cac phuong 4n van hanh. Piéu
tiét van hanh hd dwa trén nguyén 1y can bang
nude va cac nguyén tac van hanh trich quy trinh
1622/2015/Qb- TTg, nhu sau:

% Phuong trinh cAn bang nudc:

[Q(t) - q,.()dt = aV (1)

Trong do6: Q(t) la Iuvu luong nude chay vao
hd binh quan trong khoang thoi gian dt, qu(t) 1a
luu Iuwgng nudc ra khoi hd binh quan trong
khoang thoi gian dt; dV 1a chénh 1éch dung tich
hd trong khoang thoi gian dt.

% Van hanh hd chira theo nguyén tic trong
quy trinh 1622/2015/Qb- TTg:

Trich diéu 7: Quy dinh 3 thoi ky van hanh
trong mua [ nhu sau:

Thoi ky i sém: tir ngdy 15 thang VI dén
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ngay 19 thang VII. Trong diéu 9: V& viéc van hanh trong thoi
Thoi ky li chinh vu: tir ngay 20 thang VII  ky li chinh vu néu sau 10/VIII, cin ctr nhan

dén 21 thang VIII. dinh tinh hinh thoi tiét cia Trung tdim Khi
Thoi ky 1t mudn: tir ngay 22 thang VIII dén  tuong Thuy vin Qudc gia, néu i chinh vy ¢

ngay 15 thang IX. kha ning két thac sém thi tir 10/VIII- 21/VIII
Trich diéu 8, diéu 9, diéu 10: Van hanh trong hd Son La va Hoa Binh duoc tich dan muc

thoi ky 1t sém, 1i chinh vy, 1i mudn. nude hd 1an luot 13 209,0 (m) va 110,0 (m).

Bing 1. Cao trinh myc nuwéc cao nhét trwéc lii tai hd Son La — Hoa Binh

Cao trinh myc nudc cao nhit trudc i cua cac hd trong thoi ky 1t som,
e mudn, chinh vu (m)
Thoi gian - - — - — —
Tich nudc mudn (tir ngay 21/VIII) Tich nude som (tu ngay 10/VIII)
Ho Son La Ho6 Hoa Binh Ho Son La Ho6 Hoa Binh
15/VI-19/VIl 200 105 200 105
20/VII - 10/VIII 197,3 101 197,3 101
10/VIII - 21/VIII 197,3 101 209 110
22/VIII - 15/1X 213 115 213 115

Trich di€u 25: Quy dinh myc nudc to1 thieu vao mua kié¢t doi voi hd Hoa Binh

H (m) Murc nuréc toi thiéu clla hé Hoa Binh
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Hinh 5. Myc nuée t6i thiéu ciia hé Hoa Binh tai cdc thoi diém
Trich diéu 17: Quy dinh lwu lrong xa tbi thiéu cia hd Hoa Binh vao mua kiét

Bing 2. Luu lwong x4 tdi thiéu trung binh ngay ciia hé Hoa Binh [1]

.. Luu luong xa to1 thi€u trun .. Luu luong xa to1 thi€u trun
Giai doan bk ngay(m’/s) ® | Giidoan bk ngay(m’/s) ¢
16-30/X1 214 1-31/101 600

1-31/X 300 1-30/1V 800

1-30/X1 600 131V 600
/X131 700 1-14/V1 214
1-28/11 800 15/VI-15/1X 214

% Cong suat huy dong cho 2 hd Son La — huy dong 2 hd nim 2012-2013 (Vién Quy hoach
Hoa Binh duoc gia thiét xap xi voi cong sudt  Thuy Loi, 2014).
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Hinh 6. Céng sudt huy déng trung binh 10 ngday nam 2012-2013
cua thuy dién Son La — Hoa Binh (MW)

R/
L X4

Céc phuong an tinh toan trong nghién ctu:

K!Ch bz,m Phwong an trir nwée + hd chira

tinh toan
Hoannguyen Kich ban khong ¢ ho chira
PA1 HB Phuong an chi ¢ hd Hoa Binh véi thoi gian trit nudc mudn
PA1 _HB SL Phuong an c¢6 2 hd Hoa Binh + Son La véi thoi gian trit nudc mudn
PA1_HB SL LC | Phuong 4n c¢6 3 hd Hoa Binh - Son La - Lai Chau véi thoi gian trir nude mudn
PA2 HB Phuong an chi ¢ hd Hoa Binh véi thoi gian trit nudc sém
PA2 HB SL Phuong an c¢6 2 hd Hoa Binh + Son La véi thoi gian trit nudc sém
PA2 HB SL LC | Phuong 4n c¢6 3 ho Hoa Binh + Son La + Lai Chau véi thoi gian trit nudc sém

> Xay dung bang tinh toan diéu tiét:

Nguyén tdc tinh todn diéu tiét hé Lai Chdu: hd
Lai Chéu c6 nhiém vu bd sung nudc cho hd Son
La va Hoa Binh (QT1622/2015/0P-TTg, 2015) va
trong mua lii muc nude hd duy tri khong vuot qua
muc nudc dang binh thuong (295 m).

Nguyén tdc tinh diéu tiét hé Son La: hd Son
La van hanh sao cho cao trinh muc nudc cao
nhat trudc li khéng vuot qua cao trinh trong
bang 1. Trong qua trinh diéu tiét nhom nghién
ctru c¢6 tham khiao thém phan cong suit huy
dong nam 2012-2013 va gia thiét trong giai
doan 2000-2010 hd Son La ciing can cung cip
luong cong suit bang cong sudt nim 2012-2013
(Hinh 6). Hb Son La con c6 nhiém vy bd sung
nude cho hd Hoa Binh (QT1622/2015/QD- TTg).

Nguyén tdic tinh diéu tiét ho Hoa Binh: Cao
trinh myc nudc trude 16 khdong vuot qua cao
trinh quy dinh trong bang 1, trong cac giai doan
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phai dam bao muc nudc téi thiéu cho hd nhu
hinh 5, ddm bao Iuu lugng xa ti thiéu xuéng ha
du nhu trong bang 2 va gia thiét trong giai doan
2000-2010 hd Hoa Binh ciing cin cung cip
luong cong suit bang cong sudt nim 2012-2013
(Hinh 6).

e Cac cong thire tinh toan trong bang diéu tiét:

V&= Q™ dtn- " ). At+ Vi (2)

- Chi s i biéu thi budc thoi gian tinh toan
thur i.

- Hy Muc nude ha lwu hd chaa duoc xéc
dinh theo duong quan hé qxi~Hha 1w, trong do
Qxa 12 luu luong xa xudng ha luu cong trinh,
bao gém luu lwgng qua thuy dién va luu lugng
x4 thra.

- N(t) 1a cong suét phat dién caa hod: N(t) =
K. qxé.(Zha - HHL), voi K= 8,5.

Duya trén nguyén tic va cic cong thic tinh
toan trén, bang tinh toan diéu tiét cho 3 hd Lai
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Chau- Son La- Hoa Binh duoc thiét 1dp nham
tinh dién toan dong chay qua céac ho.

3.3. Két qua tinh toan muc nuéc Gng voi
cac phwong an van hanh

Phwong an tich nwéc muon (PAI)

Murc mrée trung binh 10 ngay -PA1- tram Bén Ngoc

H_HoanNguyen

—+— H_PA1_HB_SL
e H_PA1_HB_SL_LC

1/X
20/X
10/X1
/X0
20/Xn
10/1
m
20/
a0/m
1w
20/\v
10/v
v

Tho'i gian

Hinh 7. Myc nuoc trung binh 10 ngay giai doan
2000-2010 - Phuwong dn 1- tram Bén Ngoc

Nhén xét: Khi c6 hd muc nuée ha luu tai
Bén Ngoc dugc cai thién 10 rét, cu thé khi c6 hd
Hoa Binh muc nudc ting nhiéu nhat vao tuan
1/IV khoang +1,25 m. Trong trudng hop c6 hd
Son La — Hoa Binh va trudng hop ¢ ca ba hd
thi dong chay duoc cai thién nhiéu nhat vao tuan
2/V lan luot 1a +2,27 m va +2,26 m (Hinh 7).

Phwong an tich nwéc som (PA2)

Muc nrée trung binh 10 ngay - PA2 - tram Bén Ngoc

H_HoanNguyen
------- H_PA2_HB
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—=— H_PA2_HB_SL_LC
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Hinh 8. Myc nuoc trung binh 10 ngay giai doan
2000-2010 — Phirong dn 2 - tram Bén Ngoc

Nhén xét: Khi c6 hd muc nuée ha luu tai
Bén Ngoc dugc cai thién 10 rét, cu thé khi c6 hd
Hoa Binh muc nuéc duge cai thién nhiéu nht
vao tuan 1/IV khoang +1,25 m. Trong khi ¢6 hd
Son La — Hoa Binh va khi ¢6 hd Lai Chau - Son
La - Hoa Binh, muc nudc tai Bén Ngoc déu
duoc tang thém nhiéu nhit vao tun 2/V lan luot
la +2,30 m va +2,24 m (Hinh 8).

V61 cd 2 phuong an thang 1 va thang II
khong phai la nhitng thang muc nudc dugce gia
tang nhiéu nhit nhung lai ¢6 muc nudc cao so
voi1 cac thang mua ki€t vady nén viéc van hanh
ho6 chira dong vai tro quan trong trong qué trinh
ly nudc cho giai doan d6 ai.

Thoi PAl PA2

diém AHI(m) AH2(m) AH3(m) AH1(m) AH2(m) AH3(m)
20/1 1,12 1,42 1,29 1,18 1,37 1,43
/11 1,15 1,48 1,30 1,11 1,34 1,43

Trong do: AHI, AH2, AH3 lan lwot la muc nude chénh 1éch véi truong hop co hé Hoa Binh, ¢6
hé Son La va Hoa Binh, ¢6 hé Lai Chéau két hop Son La va Hoa Binh so véi truong hop khéng cé

ho chira.
Cong suat phat dién

Cong suit (MW)
5000

4000 BN_PAl_SL_HB

BN_PA2 SL_HB
3000

2000

1000

X Xl

Tong cong suat trung binh thang

B N_huydong_SL+HB

Thoi gian

BN_PA1_LC_SL_HB
ON_PA2_LC_SL_HB
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Hinh 9. Tong céng sudt trung binh thang ciia cdc kich ban
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cazng Osgét (MwW) Céng suit trung binh thing - ho Hoa Binh
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Thé'i gian

Hinh 10. Céng sudt trung binh thang trong

triweong hop chi ¢é hé Hoa Binh

Vi kich ban ¢6 2 hé Hoa Binh + Son La va
c6 3 hd Hoa Binh + Son La + Lai Chau thi ca 2
phuong an tich nuéc sém va mudn trong giai
doan mua kiét ctia cac hd c6 cong suat phat dién
cao hon cong suat huy dong (Hinh 9).

Kich ban khi chi c6 hd Hoa Binh véi 2
phuong an tich nudc sém va tich nudec mudn ho
déu khong dap ung duoc coéng suat huy dong
vao nhitng thang cudi mua kiét (nhu thang IV,
V) trong khi cac thang IX, X, XI thi ho lai phat
c6 thé gia tang cong suat phat dién (Hinh 10).

4. KET LUAN

Bai bao danh gia dugc vai tro ctua viéc van
hanh ho chtra phuc vu cép nudc cho ha du vao
mua kiét. V&1 phuong an tich nudc tor ngay
10/VIII, thi myc nuéc tai tram thuy vin Bén

TAI LIEU THAM KHAO

Ngoc tang lén khoang 1,4 m so véi khi khong
c6 hd; cong suit phat dién cua hé théng vao
mua kiét 16n nhét 13 truong hop c6 ca 3 ho (Lai
Chau — Son La — Hoa Binh). Ho Lai Chau trong
qua trinh diéu tiét dong chay bd sung dugc
ngudn nude cho hd Son La - Hoa Binh cu thé tir
20/V dén tuan 10/V1/2005 va giai doan tir 10/V
dén tudn 10/V1/2010. Trong khoang thoi gian
nay, muyc nuwéc hdo Lai Chdu nim trong ving
phat cong suat dam bao nhung do hd Son La —
Hoa Binh ¢6 nguy co thiéu nuéc nén hd Lai
Chau di phai xa bo sung nudc cho 2 hd va ning
tong cong suat 2 hd dat 2000(MW).

Piéu tiét hd theo phuong an tich nudc sém
dem loi ich cho viéc cip nudc va phat dién vao
mua kiét, véi phuong 4n nay c6 dén 7 nim dén
thang 1X hd tich duge dén muc nudce dang binh
thuong va chi c6 4 nim hd khong tich duoc day
nude la 2000, 2004, 2009, 2010.

Viéc van hanh ho chira theo cic quy trinh
QT1622 da giai quyét phin nao mau thuin giita
cap nudc va phat dién trong mua kiét, dong thoi
qua day nhan thdy tim quan trong cua viéc van
hanh ho chira trong viéc cip nudc va phat dién
cho ha du trong qua trinh phat trién kinh té cua
dat nudc.

Thu tuéng Chinh pha, Quyét dinh sé 1622/QD-TTg ngay 17 thang 9 ndm 2015, Quy trinh vdn hanh
lién hé chira trén luu viee séng Hong.

Vién Quy hoach Thuy Loi, 2014, Nghién ciru xdy dwng quy trinh vin hanh hé thong lién hé chira
Son La, Hoa Binh, Thdc Ba va Tuyén Quang trong miia kiét, Dé tai NCKH Cap NN.

Abtract:
STUDY ON IMPACT OF LAI CHAU, SON LA AND HOA BINH RESERVOIRS
OPERATION ON LOW FLOW IN DA RIVER

Lai Chau, Son La and Hoa Binh reservoirs locate in the Da river for power generation, flood
control and water supply for delta. This article examines impacts of reservoir operations following
the 1622/QD-TTg rule on low flow in the Da river. A hydrological model is used to simulate runoff
in ungauged basins combining with reservoir operating module to route runoff to downstream. Six
operation scenarios are developt for analysis. The results show that, the reservoir are able to
increase the low flow from +1,1m to +1,5m based on different periods and scenarios.

Keywords: Low flow, reservoirs operation, Da river, 1622/QD-TTg.
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