BAI BAO KHOA HQC

NGHIEN CUU CHE PQ VAN HANH TiCH NUGC
HO CHUA SON LA VA HOA BINH

Vii Thi Minh Hug¢'

Tém tit: Bdc thang ho chira Son La va Hoa Binh trén séng Pa déng vai tro quan trong trong phdt
dién, phong lii va cap nuée cho ha du hé thong séng Hong. Bai bdo trinh bay tém tdt két qua nghién
cieu van hanh tich nuée cho hé thong bdc thang hé chira nay theo hudng vin hanh theo thoi gian
thwe nham ndng cao hiéu qud cdp nude, phat dién va an toan phong li ha du. Bang phwong phdp
phan tich dic diém hé thong song Hong; phiong phdp ké thira va phwong phdp mé hinh todn dé
xudt "khung tham chiéu" quy dinh giéi han mwc nwée tich cia hé chira theo timg cdp muwc nwée Ha
Noi. Két qud nghién cuu dua ra co so cho viéc van hanh hé th(fng hé chita Son La va Hoda Binh
theo thoi gian thuc voi tham $6 la muc nuwde Ha NGi va du bdo, cho phép duy tri myc nuwoc hé chira
Son La la 202 m; myc nwée Hoa Binh la 104 m khi myc nuée Ha NGi 6 nguéng thap (nhé hon 4my).
Van hanh thir nghiém voi 11 tran li thuc té chung minh hoan toan co thé dua muc nudce cac ho vée
mike an toan khi dw bdo c¢é kha ning xday ra li I6n trén hé thong trong 72 gic khang dinh tinh kha

thi ciia "Khung tham chiéu” dé xudt.

Tir khéa: Van hanh ho chira, song Pa, khung tham chiéu.

1. PATVAN PE

Hé thong ho chira trén song Hong bao gdm
hd chia Son La, Hoa Binh, Tuyén Quang va
Thic Ba déng vai tro quan trong vé an ninh
ngudn nudc, cung cap dién ning cho kinh té xa
hoi va phong chong lii cho ha du. Tong dung
tich phong chéng lii cho ha du ciia cac hd chira
Hoa Binh, Son La (7 ty m’) va déu dat dudi
muc nudc dang binh thuong. Cac hd chira nay
theo thiét ké chi dugc tich nude & cudi mua li
(sau ngay 22/8 hang nim). Do d6, mau thuin
gitta nhiém vy chéng I&i va nhiém vu phat dién,
cap nudc ngdy cang siu sic. Khi 1ap quy trinh
van hanh lién hd chtra trén song Hong, cic co
quan lap quy trinh véi sy tham gia ciia nhiéu
chuyén gia dau nganh va cac nha khoa hoc ciia
nhiéu linh vic di ¢d ging dua ra nhitng phuong
an giam thiéu cic muyc tiéu trén, didu nay da
dugc thé hién trong cac quy trinh 198/QD — TTg
ngay 10/02/2011 (QT198) va 1622/Qb-TTg
ngay 17 thang 09 ndm 2015 (QT1622). Tuy
nhién, cac quy dinh nay tao ra mot khung phap

! Trieong Dai hoc Thuy loi.

ly dé van hanh lién hd chira trén thuc té con ton
tai mot s ndi dung quy dinh chung chung, ma
ngudi quan 1y gdp nhiéu kho khin, cin co
nhitng phai tinh toan cu thé méi c6 thé ra quyét
dinh duoc. Cuy thé tiéu biéu nhu quy dinh tai
khoan 6 diéu 9 ciia QT1622: "Trong truong hop
khéong c6 I, tuy theo dién bién ciia tinh hinh
thoi tiét va muc nude tai Ha Noi, T ruong ban
Chi dao Trung wong vé phong, chéng thién tai
c6 thé xem xét quyét dinh cho phép dang muc
niede cac hé cao hon quy dinh & Bang 2 dé ndng
cao kha ndng cdp nuwde cho ha du va ning cao
hiéu qua phat dién”. Do vy can thiét phai co
mot nghién ciu can cu khoa hoc xac dinh muc
nude gidi han trén cia qua trinh tich nudc hod
chua Hoa Binh va Son La trong ky mua lii theo
ting cap muyc nude Ha Noi, dam bao tich nudc
an toan, nang cao hiéu qua cdp nudc va phat
dién ma van dam bao an toan chéng It ha du va
chéng lii cho cong trinh.

2. SO PO TIEP CAN - PHUONG PHAP
NGHIEN CUU

2.1. So db tiép can

Xac dinh giéi han tich nuée cua cac hd chira
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bang cach thir dan, theo huéng van hanh hé
thong hd chira theo thoi gian thyc. Van hanh ho
chura theo thoi gian thuc 12 mét phuong phap ma
quyét dinh van hanh tai mot thoi diém nao do
phu thudc vao trang thai hé théng tai thoi diém
d6 va thong tin dy bao o nhiing thoi doan tiép
theo (xem hinh 1, hinh 2).

Trang thai hé théng: Dong chay trén hé thng
song tai thoi diém ra quyét dinh; muc nudc tai
cac hd chira trén hé théng; muc nudc ha du tai
cac nut phong 1 (muc nudc Ha Noi).

Nghién ctu ché do van hanh tich mrée cho
1é théng ho chira Son La va Hoa Binh
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Hinh 2. So do qud trinh hiéu chinh vdn hanh
xa lii theo cdp nhdt so liéu dy bao lii hang ngay

2.2. Phwong phap nghién ciru

Phuong phdp phdn tich: Phan tich dic diém
hinh 10 trén luu vye song Héng, hién trang van
hanh hé thdng trong giai doan quan 1y van hanh
thuc té, kha nang lam viéc cua hé théng cong
trinh ho chira phong 1ii trén song Hong va kha
nang dap ung du bao khi tugng thuy van, lam co

s& xac dinh cac kich ban van hanh tich nudc
thoi ky mua Ia.

Phuwong phdp ké thira: Ké thira nhiig két
quéa nghién ciru trude ddy bao gdm: cac dir liéu
su dung trong tinh toan, cong cu tinh toan va
nhimng két qua nghién ciru da thuc hién (PECCI,
2014) (H) so thiét ké k¥ thuat Nha may Thuy
dién Son La) (Ha Vin Khéi, 2010)

Phuong phdap mé hinh toan: Cac ndi dung
tinh todn trong nghién ctru dugc thuc hién trén
co s& cac mo hinh toan c6 sin bao gém: mo
hinh MOPHONG diéu tiét dong chay qua céc
hd chira theo cac phuong an; mé hinh MIKE
11 tinh toan thuy lyc dong chay trén hé thong
song Hong.

3. PAC PIEM HE THONG SONG HONG

3.1. Pic diém mua - lii 16m trén song Hong

Nguyén nhan cha yéu giy mua li 16n véi
lugng mua trén 300mm phia thugng luu luu vuc
song Hong — Thai Binh mua 1i 16n trén dién
rong toan luu vuc thuong do su phdi hop cua
cac hinh thé thoi tiét véi nhau tao giy nén
(Nguyén Vin DPiép va nnk, 2005) (Nguyén
Ngoc Thyc va Lé Bac Huynh, 2001). Théng ké
phan tich va danh gia dac diém mua — 1i 16n da
xay ra trén hé thong cho thiy chua xuét hién t6
hop mua 1l dac biét lon xuét hién déng b trén
ca ba song thuong ngudn Da, Thao va Lo. Li
dac biét 16n tai Ha Noi thuong do 01 - 03 dot I
lién tiép, kéo dai 08 - 10 ngay véi lwong mua
pho bién 100 - 300 mm, c6 noi téi 500 - 700
mm va tdam mua khoang 700 - 800 mm.

3.2. Muc nudce li Ha Noi

Sau khi cac ho chira 16n trén dong chinh song
Hong duge xdy dung va di vao van hanh dong
chay 1ii trén hé thong da khong con & trang thai
tu nhién nhu trudce, da bi anh hudng do diéu tiét
van hanh hd chtra. Qua trinh dong chay 1ii tai
tram Ha Noi cho thiy dong chay vé mua lii co
xu thé myc nudc nho nhat ngay cang giam theo
thoi gian, néu nhu nhitng nim & giai doan trudc
2002 myc nudc thuong trén 6,0 m thi nhiing
nam sau lai gidam nho hon nhiéu dic biét nim
2006, 2011 xudng con 2,6 m trong thoi ky 1
chinh vu va trong mua i c6 thoi diém giam
xudng dudi 2,0 m (xem hinh 4). Myc nudc 16n
nhat trong mua 1ii roi vao thoi ky 1d chinh vu va
chi ¢6 10 nam muc nude Ha Ndi 16n nhat vuot
cao trinh 11,5 m, nhu vdy la trong 54 nam tr

82 KHOA HOC KY THUAT THUY L1 VA MOI TRUONG - SO 54 (9/2016)



1960 dén ndm 2013 ¢6 16% s6 nam cac ho chira
thuong nguon bat bude phéi’ lam nhiém vu cat 1i
cho ha du. T ndm 2003 dén nay, muc nudc li

giam xudng dang ké nh'ét la trong thoi ky chinh
vy, muc nu’c’ryc cao nhat chi dat 10,5 m, muc
nudc thap nhat dao dong tr 4-6 m (xem hinh 5).

Mre niroc Ha N6i lon nhat va nho nhat trong thei ky i chinh vu va trong mua I i ndim
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Hinh 3. Myc nwéc Ha Néi I6n nhdt va nhé nhdt trong thoi ky miia lii tie nam 1960-2013

Tr1 s0 mure nuoc trung binh va nho nhat tai Ha Noi theo timg thot gian mia
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Hinh 4. Biéu do Tri s6 muc nude trung binh va nho nhat tai Ha Néi theo tueng thoi gian
mua lii tung giai doan 1960-1988 va 1989-2013

Mat khac, muc nudc ha du c¢6 xu hudng giam
trong mua I s€ lam tang stc tai nudc va trix
nude tu nhién, néu xem xét tan dung long dan tu
nhién nay sé& gitip giam ap luc cat Iii cta cac hd
chua thugng nguén. Khi muc nuéc Ha No61 nho
hon 7,0 m thi long din c6 thé tai thém 1300
m’/s dé& tang myc nudc thém 1,0 m. Long dan
tai thém duge 2000 m*/s khi tang myuc nudc Ha
No6i tir 8,0 m 1én 9,0 m.

3.3. Thue tién van hanh hé thong ho chira
trén song Hong nhirng nim qua

Trong tinh trang kho han, thiéu nudc ngay
cang tang va thiéu dién nghiém trong nhu hién
nay thi viéc khong tich vao hd nhu thé nao dé
dam bao day ho 1 van dé dang quan tdm nhat.
T nim 2012 d&én hét moa 1d 2015, van hanh
céc ho chira Son La, Hoa Binh, Tuyén Quang va
Théac Ba thuc hién theo QT198. Thuyc tién van
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hanh cac ho chita Son La va Hoa Binh déu duy
tri myc nude hd & mic cao hon quy dinh trong
thoi ky It chinh vy mac du myc nudc Ha Noi
khong vuot qua 8,5 m dé dam bao an toan tich
nuée (xem hinh 5, hinh 6). Myc nu6c hd chira
Son La va hd chira Hoa Binh hau hét thoi gian
it chinh vu duy tri & muc trén muc nudc quy

dinh, diéu nay 13 vi pham quy trinh van hanh.
Dic biét nim 2012, myc nudc hd chira Son La
16n nhat dat 201,84 m cao hon 5,84 m so véi
muyc nude 16n nhat trude li quy dinh (+194 m),
muc nude 16n nhit hd Hoa Binh 14 106,76 m
cao hon 5,76 m so v6i muc nude 16n nhét trude
1i quy dinh (+101 m).
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Hinh 6. Biéu do qua trinh muwc mede ho Hoa Binh thoi ky miia li tie nam 2012-2015

4. KHA NANG DU BAO LU

V6i nhiing tién bo vé ky thuat, cong ngh¢ du
bao nhu hién nay cho phép ra quyét dinh van
hanh cac hd chira véi thoi gian du kién 5 ngay va
dugc vi chinh 24h va 48h. Ngoai ra, cong nghé
nhan dang li trudc 10-15 ngay (Trinh Quang
Hoa va nnk, 1994) (Vién Co hoc 2010) cho phep
chuan bi phuong an xa trudc néu két qua cho biét
Il trong nhiing ngay to6i 1a lii lon. Céan ctr vao tai

liéu du bao ngi'm han va trung han ndm tor ndm
2012 dén nay do Trung tim dy bao Khi tuong
Thuy van (KTTV) Trung wong cung cap, cho
thdy khoang 70% ban tin dy bio ngin han (3
ngay) c6 sai s6 nho hon 20% va khoang 30% ban
tin c6 sai s tir 30-45% tai tuyén Hoa Binh va 26-
30% tai tuyén Ha Noi. Véi luu lugng lii 16n sai
s6 nho hon 30%, voi luu luong nhoé sai s6 16n
dén 45%. Nhin chung mac dam bao du bao han
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vira (v6i thoi gian du kién 3 — 5 ngay) khé tot,
cac két qua du bao dap ung yéu cau cia cong tac
du bao nghi¢p vu lién ho chira phuc vu véan hanh
lién ho chira thuy dién Son La - Hoa Binh - Thac
Ba va Tuyén Quang trong mua 14 hang nam
(Vién Co hoc, 2010).

5. KET QUA NGHIEN CU'U

Pé thiét 1ap khung tham chiéu, tic gia tién
hanh tinh toan thir dan tng voi timg cép muc
nuéc Ha Noi theo so do tinh toan (hinh 7).
QT1622 quy dinh cac myuc nudc dic trung cua
hé chita Son La va Hoa Binh nhu trong Bang 1.
Béang tuong quan gitta muc nudéc Ha No§i va
muc nude 16n nhat cua cac hd chira co thé duy
tri dwoc goi ngdn gon 1a “Khung tham chiéu”.

Trang thai ban ddu
cda hé théng sdng
Hing

Cac quy dinh vin hanh
hé théng hé chnra
phong chéng 1t ha du

|- M ddn eac civa xa theo ché 46
6h va 8h mé 1 <ia xa dav tal

Muc nrée Ha Néi ’

XKy dung kich ban thay
361 hwa lwong dén hé va
céc hisn nhap hea trong
03 ngay tiép theo

Thiét lip ché 6 xi trong
03 ngay 48 dua mue nwde
bé chita v& quy dinh (HB:
101m; SL: 197,3m).

Hoa Binh.
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Hinh 7. So dé tinh todn gioi han tich nuoc
cua ho chira Son La va Hoa Binh
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Bang 1. Cac muc nuéce dic trung
clia ho chira Son La va Hoa Binh

TT | Muc nudc (m) Ho6 Son | HO Hoa
La Binh
1 | Myc nudc chét 175 80
2 | Muc nudc dang 215 117
binh thuong
3 | Muyc nuéc 16n 200 105
nhat (15/6-19/7)
4 | Muc nudce 16n 197,3 101
nhat (20/7-21/8)
5 | Muyc nudc 16n Tich dan
nhét (22/8-15/9)

So do tinh toan sir dung trong md hinh
MOPHONG (xem hinh 8) vo6i cac bién trén
song Pa, song Chay va song Gam lan luot 1a
luu lwgng vao hd Son La, hé Thac Ba va hd
Tuyén Quang; bién trén song Thao, song Lo 1a
Iuu lugng Yén Bai va Ham Yén; 6 diém nhap
luu khu gitta: Ta Bu - Hoa Binh — Trung Ha
trén song Pa, Yén Bai - Thanh Son - Phu Tho
trén song Thao; Viét Tri — Son Tay trén song
Hong; Na Hang - Thac Hdc - Chiém Hoa trén
song Gam; Chiém Hod - Ham Yén - Tuyén
Quang tinh tu tram Chiém Hoa trén song
Gam; Tuyén Quang - Thac Ba - Vu Quang
trén song Lo.
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Hinh 8. So d6 hé thong song Hong
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Mang luéi song trong mod hinh MIKE 11 c6
31 doan séng (xem) voi cac bién trén sdng Da,
song Chay va séong Gam lan luot 13 luu lugng xa
ctia cac hd chira Hoa Binh, Thac Ba va Tuyén
Quang (két qua cua tinh toan diéu tiét dong chay
bang md hinh MOPHONG) va céc bién Quéng
Cu, Thac Hudng, Cau Son, Chii, Chi Thuy va
Hung Thi; bién dudi 1a 9 tram cira song bao gom:
Nhu Tan, Phu Lé&, Ba Lat, Binh Cu, Pong Xuyén;
Quang Phuc, Kién An, Ctra CAm, Do Nghi.

Theo nhing thong ké phan tich vé& qua trinh
muc nudce [t Ha Noi qua cac thoi ky mua 1 cho
thﬁy, muc nudc chan i thuong dao dong tir 2,0
m dén dudi 8,0 m. Vi vy trong nghién ciru nay
s& tinh toan thir dan thiét 1ap khung tham chiéu
(bang 2) véi muc nuwéc Ha Noi theo 4 cip: (i)
Tur 8,0 - 9,0 m; (ii) Tu 6,0 - 8,0 m; (iii) Tu 4,0-
6,0 m; (iv) Tu 2,0 - 4,0 m; trong truong hop
muc nudc tai Ha Noi 16n hon 9,0 m thi duy tri
muc nude hd chira bang muce nude trude liL.

Bang 2. Khung tham chiéu cho phép tich nuéc
ho Son La va Hoa Binh theo mye nuée Ha Noi

Muc nuéc Ha| 4 6 8 >9
Noi (m)
Muc nudc Son | 202 | 200 | 197,5 | 197,5
La (m)
Muc nuéc Hoa | 104 | 104 | 103,5 | 101
Binh (m)

Lua chon cac tran 1l duoc chon la cac tran 1a
xay trong thoi ky lii chinh vu cua cadc nam 1969,
1971, 1983, 1986, 1996, 2000, 2002, 2006 va
2008 dé sir dung van hanh tht nghiém theo
khung tham chiéu duoc thiét 1ap. Ngoai nhiing
tran 1l xay ra trong thuc té, sur dung sb liéu du
bao thyc té 1t 3 ngay do Trung Tam du bao
KTTV Trung vong thuc hi¢n trong mua 1d ndm
2012 va 2013 cho toan hé théng song Hong dé
danh gia tinh kha thi cta "khung tham chiéu" va
kiém tra van hanh xa 1ii 1 su kiém nghiém kha
nang ung dung du bao trong van hanh x4 1a.

Két qua van hanh thtr nghiém véi quy tic
van hanh mot ngay m¢ 02 cua xa (12h/1 cua),
du bao 1& 3 ngay voi cac tran 1a thyuc té va két
qua du bao nam 2012 va 2013 (xem bang 3),
cho thiy véi cac kich ban 1t khac nhau déu co
thé dwa nudc cac hd chira Hoa Binh vé 101 m
va hd chta Son La vé 197,5 m trude khi muc
nudc Ha No6i vuot cao trinh 11,5 m. Vi tran 1a
1969, khi ha muc nuéc hd chua tir cao trinh
103,5 m xudng muc 101 m kha ning dung tich
thira chi 1a 33% (c6 thé dua myuc nudc hd Hoa
Binh thém tuong Uing véi dung tich thém 33%).
Dung tich du thura cta cac truong hop tinh toan
déu kha 16n.

Bang 3. Két qua van hanh thir nghiém theo thoi gian thue

V4 l}an Z, V4 l}an Z, Dung Dung
Thoi Bac dau | Cuoi | dau | Cuoi tich tich %
TT | TranLi gian ha Son Son Hoa | Hoa ha (7 thira thira
dw bio | (m) La La Binh | Binh l‘ng,) (ty
(m) | (m) | (m) | (m) m’)
(@) 2) A3) “4) (%) (6) (1) ) ©® | do | dn
1 | Lu1969 3ngay | 8-9 | 197,5 | 197,5 | 103,5 | 101,0 | 0,49 | 0,16 | 33%
2 | Lu1971 3ngay | 8-9 | 197,5 | 197,5 | 103,5 | 101,0 | 0,49 | 0,31 | 63%
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3 | io1os3 | 3meqy 476 12020 2000 11040 [ 1040 [ 039 [ 0.84 [215%
8 76-9 [ 200,0 | 1975 | 104.0 | 101,0 | 0,99 | 0.41 | 41%
4-6 | 202,0 | 2000 | 104,0 | 1040 | 039 | 0,67 |172%
4 |La1986 |3Ngiy | 6-8 | 200,0 | 197,5 | 104,0 | 103,5 | 0,50 | 0,57 | 114%
8-9 | 1975 | 1975 | 103.5 | 101,0 | 049 | 058 | 118%
5 |La1996 | 3ngay | 8-9 | 1975 | 1975 | 103,5 | 101,0 | 049 | 0,61 | 124%
4-6 | 202.0 | 2000 | 104.0 | 1040 | 039 | 0.84 |218%
6 |Li2000 | 3ngs ’ ’ ’ ’ ’ ’
4 N8 69 12000 | 197.5 | 104,0 | 101,0 | 0,99 | 0,53 | 54%
7 |L§2002 | 3ngay | 8-9 | 1975 | 197,5 | 103,5 | 101,0 | 049 | 0,64 | 131%
6-8 | 2000 | 197.5 | 104.0 | 103,5 | 0,50 | 0.70 | 140%
L~ 2 N Y 9 9 5 b b 5
8 | Lu2006 | 3Ngdy 5575 [ 197.5 | 1035 | 1010 | 0.49 | 0.44 | 90%
9 | L2008 | 3ngay | 6-9 | 200,0 | 197,5 | 104,0 | 101,0 | 0,99 | 044 | 44%
4-6 | 2020 | 200,0 | 104.0 | 1040 | 040 | 0.84 |210%
1 L~ 2 12 N Y 9 9 5 9 b 5
0 |Lua20 3NGY T 0000 | 1975 | 104.0 | 1010 | 0.99 | 0.66 | 67%
i | 4-6 | 2020 | 2000 | 104.0 | 1040 | 0.40 | 0,77 |193%
T La2013 ) 3Ngady =500, 0 [ 197.5 | 104.0 | 103.5 | 050 | 0.87 | 174%
6. KET LUAN Son La va Hoa Binh vé& muc nudc trude i quy

Nghién ctru da thiét 1ap "khung tham chiéu"
st dung trong van hanh tich nude theo thoi gian
thuc hd chira Son La va Hoa Binh sau d6 thir
nghiém van hanh véi mét s6 tran 1 thuc do
khang dinh tinh kha thi. Van hanh theo khung
tham chiéu duoc thiét 1ap, cho phép duy tri myc
nude hd chira Son La 13 202 m; muc nude Hoa
Binh 1a 104 m khi myc nudec Ha Noi & ngudng
thap (nho hon 4m). Thir nghiém van hanh véi 11
tran 1{i 16n da xay ra trén hé thong séng Hong cho
thdy hoan toan co thé dwa myc nudc cac hd chira

TAI LIEU THAM KHAO

dinh 1a 197,5m va 101m sau 72h khi ¢6 du bao
¢6 lii 16n xay ra. Hon thé nita, dung tich thira
(dung tich ma hai hd co thé ha thém) khi van
hanh thir nghiém ciia hé thong hai ho chira nay 1a
twong dbi 16n dao dong tir 0,16 - 0,87 ty m>. Vi
vay, can cu du bao “chién thuat” 3 ngay va can
ctt du bao “chién luge” 10 ngay viéc van dung
khung tham chiéu nay trong thyc tién van hanh
cac hd chua 13 kha thi s& tao diéu kién nang cao
hiéu qua phat dién va kha nang tich day hd sém
ctia cac ho chira Hoa Binh va Son La.
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Abstract:
STUDY ON WATER STORING OPERATION RULES OF SON LA
AND HOA BINH RESERVOIRS

The Son La and Hoa Binh reservoir cascade system play an important role in hydro power
generation, flood control and water supply for downstream areas in the Red River. This article
summarized the result of real time operation for this system to improve the efficiency of water
supply, electricity generation and flood control. Based on analyzing the characteristics of the Red
river system, inherited and mathematical model methods, we initiated a "reference frame" to limit
the water level of the reservoirs based on the Hanoi's water levels. The results of the research show
that the water levels in Son La and Hoa Binh reservoirs could be kept in +202,00m and +104,00m
respectively when the water level in Hanoi is less than +4,00m. Eleven historical flood events were
testing operated to demonstrate that the water level in these reservoirs could be reduced to safety
levels if a big flood coming in 72 hours.

Key words: Reservoir operation, Da river, reference frame.
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