[ KHOA HOC

| CONGNGHE

XAY DUNG BIEU PO VAN HANH KHAN CAP KIEM SOAT LU
HO CHU'A NUGC VUC MAU TINH NGHE AN

Nguyén Piing Giap, Nguyén Tai Tri
Phong Thi nghiém trong diém Quéc gia vé dong hec hoc séng bién

Toém tit: Vin hanh khan ccfp kiém soat lii can dat hai muc tiéu chinh la bdo dam an todn ddap va
han ché dén mikc thdp nhat thiét hai ¢6 thé vimg ha hew. Van hanh khan cdp kiém sodt lii ¢6 hiéu
qua thuwong dwoc dwa vao biéu do vin hanh khan cd'p. Biéu dé vdn hanh khan cd'p dwoc biéu
dién dwéi dang ho cdc dwong cong quy tic. Cdc dwong cong ndy biéu dién heu heong xa ciia ho
chira la ham ciia trang thai ho (thwong la dong chdy dén hé va miec nwée ho). Biéu do van hanh
khan cap khéng phu thudc vao két qua dw bdo hrong mwa va dw bdo heu wong dén ho chiva va
diéu kién li ha heu hodc cdc div liéu khdc. Cac biéu do van hanh khan cdp kiém sodt lii huwéng
dan ngwoi vin hanh hoat dong trong diéu kién khdn cdp. Co so Iy thuyét ciia phirong phdp xdy
dung biéu do vdn hanh khan ccfp kiém soat lii va két qua ap dung cho ho chira Viee Mau, tinh
Nghé An dwoc trinh bay trong bai bdo nay.

Tir khéa: Vin hanh khén cép, kiém sodt lii hé chiva, an toan hé chiva, ho chiva Ve Miu

Summary: Emergency operation for flood control to achieve two main objectives that are to
ensure dam safety and protection for downstream as possible. Emergency operation for effective
flood control often rely on emergency operation chart. Emergency operation chart is a family of
curve rule . The curves represented the discharge of lake water as a function of the state of the
lake (usually inflow and the reservoir water level). Emergency operation chart is not dependent
on rainfall forecasting results and forecasting inflow, on downstream flood conditions or other
condition . The Emergency operation chart guides action of operator in emergency conditions .
Scientific basis of graph construction methods and Emergency operation chart applies to Vuc
Mau reservoir is presented in this paper

Key words: Emergency operation, Flood control reservoir, Safe reservoirs.

1. PAT VAN PE

Van hanh hd chira kiém soat 1i 13 giai phép

ching hoan toan phu thudc vao dung tich con
trong cua ho chtra c6 du kha nang dé chua

véan hanh trén co s& thu dwoc loi ich 16n nhét
tir str dung dung tich hd chta trong mot tran
lii. Muc tiéu chinh cia van hanh kiém soat li
1a giam thiéu thiét hai do 1ii ¢ ha du, dong thoi
dam bao chic chin rang dung tich trir tdi da
ctia hd chira khong bao gio vugt quéa gidi han
cho phép. C6 hai truong hop van hanh kiém
soat 1ii hd chira riéng biét 1a binh thuong va
khan cdp duoc st dung thay doi 1an nhau,
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tong luwong I trong trong lai hay khong.

Van hanh trong truong hop binh thuong khi
dung tich con tréng hoan toan du kha ning
chira tong lwong Iii, ngwoc lai khi dung tich
con trong khong di kha nang chira tong
lwong dong chay li dén trong tuong lai thi
ho chira s& dugc chuyén sang truong hop van
hanh khén cap.

Trong truong hop van hanh binh thuong, muc
dich chinh khi van hanh hd chira 13 giam thiéu
thiét hai cho vung ha du. Do do, cac quyét
dinh dua ra hoan toan tily thudc vao diéu kién
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dang budc ¢ ha du, & cac hd chira ¢6 dun g tich
phong 1ii thi dung tich nay du kha ning dé
chtra cic tran 10 thuong xuyén xdy ra va
truong hop van hanh binh thuong 1a chu yéu.

Tuy nhién, kha nang xdy ra mot tran 1 16n la
hién hitu trong diéu kién hién nay. Khi d6 tong
lugng 1t ¢én vuot qua kha nang chira ctia hod
chtra, de doa dén an toan cua cong trinh. Do
véy, can thiét phai xdy dung biéu d6 van hanh
khan cdp. Muc tiéu chinh trong trudng hop
van hanh khan cép 13 dam bao an toan dap.
Viéc xdy dyng biéu dd van hanh khéan cép s& la
mot cong cu quan trong giip ngudi van hanh
ra quyét dinh van hanh xa i véi luu luong 1a
bao nhiéu, trong thoi gian bao 1au nham dam
bao an toan dap trong truong hop c6 1l 16n hay
trong cac tinh hubéng khén cap.

Phuong phép xdy dung biéu d6 van hanh hd
chira trong truong hop khan cip duoc dé xuat
boi USACE (1959). Véi dung tich hd chira
con tréng cho trude, luu hrong xa 1i duge xac
dinh dwa vao két qua tinh toan du bao tong
lugng dong chay li dén hd tir thoi diém van
hanh dén thoi diém két thuc li. Tong luong
dong chay dén hd co duoc khi gia thiét ring
duong qua trinh lwu lwong dong chay dén dat
dinh va tong luong dong chay duoc tinh theo
nhanh suy giam cta con .

2. VAN HANH KIEM SOAT LU HO CHUA
Céc bién sé chu yéu tac dong dén van hanh hd
chtra kiém soat 1 1a: Dung tich con tréng tai
thoi diém hién tai va tong luong du kién dong
chay dén trong tuong lai. Mic du dung tich
con trong ludn biét trude nhung tong luong dy
kién dong chay dén ho chtra ludn ludn 13 mot
yéu td bét dinh.

2.1. Trwong hop binh thwong

Nguyén tic van hanh kiém soat li hd chia
trong truong hop binh thuong la lam giam
muc nudc gy thiét hai tai diém khéng ché &
ha lwu khi ¢6 i don, véi diéu kién dung tich
trong cia hd chira cho trude. Dung tich trong

du kha niang dé chira tong lwong dong chay
ctia céc con lii vira va nho. Cling véi diéu kién
tong lwong chay dén khong duogc 16n hon dung
tich tréng hién tai, luu luong xa khoi hd chaa
duoc quyét dinh dua vao kha nang thoat I 16n
nhit tai diém khong ché ¢ ha du. Trong diéu
kién van hanh binh thuong khi c6 10, lugng
nudc khoi hd dugc quyét dinh sao cho dung
tich tréng phai bao dam chtra gon con lii. Khi
c6 mua 16n hodc lugng mua dy bdo 16n, cac
ctra xa 1t dwoc dong dén khi li chua dat dinh
va muc nude diém kiém soat ha luu dudi muc
nudc khong ché. Dbi voi hé thong hd chira,
luong nude xa khong 16n hon kha nang thoat
li tai diém khdéng ché chung ¢ ha lwu. Luu
lrong xa duoc quyét dinh dwa trén nguyén tic
bdao dam dung tich chira [t tvong duong cua
mdi hd chira. Quyét dinh lwu lrong xa con phu
thuéc vao phan bd dong chay ving khong
kiém soat. Pdi véi cac diém khéng ché xa hd
chtra, c¢6 thé dong chay ving khong kiém soét
chiém mot phan dangké kha nang thoét I ciia
dong song Bat ky khi nao c6 1, néu li 16n
xdy ra trong khi dung tich tréng ctia hd chi ¢6
han va khong chta duoc téng luong 1, van
hanh ho chira s& chuyén sang ché d6 van hanh
khan cap.

2.2. Truong hop khén cép

Van hanh khan cép kiém soat 1 duoc thuc
hién dya trén biéu d6 van hanh khan cép. Biéu
d6 van hanh khin cip duoc biéu dién dudi
dang ho cac duong cong qui tic. Cac duong
cong nay biéu dién lwu luong xa ciia hd chira
la ham cua trang thai hd. Biéu d6 van hanh
khan cap khong phu thudc vao két qua du béo
lwrong mua, dong chay dén va diéu kién 1i ha
luu hodc céc dit liéu khac. Céc biéu dd van
hanh khéan cdp hudng dan ngudi van hanh ra
quyét dinh trong diéu kién khan cép. Biéu dd
van hanh khan cép rat thuan tién khi thong tin
bi gian doan, khi tai ddp hoan toan bi c6 lap,
khi két qua du bao dong chay dén co sai s6 16n
so v6i thuc t& Ddi véi cac luu vue song nho
khi ma khoang thoi gian phan rng va thoi gian
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du kién dy béo rét n g'fln thi viéc str dung thong
tin thu thap tai hd rat quan trong va ¢6 thé thuc
hién dugc. Uu tién s6 mdt khi van hanh i
khan cép 1a bao dam muc nudc khong duoc
vuot quéa cao trinh cho phép khi thiét ké dap.
Quyé dinh lvu lvong xa chi phu thudc vao
trang thai ciia ho chira ma khong dya vao diéu
kién & ha luu, vi vdy muc nudce ha luu cod thé
vuot cao do mot sb vi tri. Co s& cta van hanh
khan cép 1a xa 1i v6i luu luong twong ddi 16n
truée khi hd chira bi day sé& co loi thé hon
nhiéu so véi cach doi dén khi hd day roéi méi
xa Iti. Van hanh x4 nudc don 14 dugc nghién
ctru boi (Seth 1998) Trong khi muc tiéu s 1
van hanh khan cdp 13 bao dam an toan dap,
muc tiéu s6 2 van hanh khan cép 1a giam thiéu
thiét hai nhiéu nhét c6 thé ving ha luu.

3. XAY DUNG BIEU PO VAN HANH
KHAN CAP - PHUONG PHAP USACE

3.1. Phuong phap xiy dung biéu d6 van
hanh khén cip

Biéu d6 van hanh khan cap duoc xdy dung dya
trén két qua udc tinh tong lwong dong chay dén
nhd nhét tinh tir thoi diém tinh toén cho téi thoi
diém két thiuc con li don. Téng lwong dong
chay dén dugc udc tinh khi gia thiét rang 1i dat
dinh & thoi diém tinh toan va tinh tong luong
dong chay dén dua vao quy ludt suy giam luu
lrong nhanh xudng ctia con lii. Sy suy giam lwu
lwong nhanh xuéng duong qua trinh i dugc
tinh dya vao tdc d6 suy giam lwu hrong khong
d6i ctia nhanh xudng. Sau khi tinh duoc tong
lrong dong chay dén nho nhét (khi bi& luu
luong dong chay dén va hru hrong dong ra cho
trude), ldy dung tich hd 1on nhat trir di tong
lugng dong chay dén nho nhét ta co dung tich
hd Iuc khoi dau su suy giam lwu luong. Tir d6
ta c6 muc nudc luc bat dau suy giam leu lwong
Muc nudc nay duoc xac dinh dua vao quan hé
twong quan gitra dung tich va muc nudc ho
chta. Mot ho cac dudng cong quy tic
Q:=f(Qan, Zps) tao thanh biéu d6 van hanh
khan cép Ii (Beard 976). Rivera-Ramirez
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(2004), dé xuét biéu d6 van hanh khan cép kiém
soat 1ii dya vao tinh toan mao hiém. Hinh sau la
biéu d6 van hanh khan cua USACE.
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Hinh 1. Biéu dé vdn hanh khan cdp
theo USACE

3.2. Cac buéc xiy dung biéu d van hanh
khin cép

Xy dyng biéu d6 van hanh khan cdp duoc
USACE gi6i thiéu ndm 1959 va bd sung chinh
stra ndm 1987 gdm cac budc nhu sau:

+ Buéce 1: Xac dinh hang s6 suy giam luu
lugng 1d

Qua trinh suy giam lvu hrong nhanh xudng
duoc xac dinh bang phuong trinh:
Qi=Qok t

Trong do:

(D

Qo : Luu luong xut hién ban dau
Q. : Luu luong tai thoi diém t ké tir khi Q = Q,
K': Hang s suy giam luu lwong

Véi thoi gian gidihan T =t va T =0, co trit
luong nude (W)

okt 1}
Wa 0™ woe @)
&Y ]
Tu do; ™ wm == e— 3
w0 = T )

Tur phuong trinh (3) ¢6 thé thiy ring tong
luong nude trir va luu luong 1a ty 1€ voi nhau
va ty sb giita chung 1a khong doi.
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i
Tﬁ - _"‘flh.] (4)

Tsla don vithoi gian, T, la mot tham sb mo ta
nhanh xuong con Iii.

Néu t 13 thoi gian can thiét cho viéc xa giam tir
Q; vao thoi diém T dén Q, tai thoi di€ém T, thi

o . .
Km I".;II|I }1 , Cong thure (4) c6 thé duge viét
'

dudi dang sau:

Tﬁ- iy (5)

“"';E!I.

Phuong trinh (5) ¢6 thé duoc viét lai nhu sau:

= Tmtm =T (©)
1
Tir phuong trinh (6) ta thdy Ts=T, - T khi va
chikhiln *¥ =_1 (%)
wh
y

T (*) cho biét khi In a
1

-1 thi

:"I - ; 9 :; . Do do, T, la thoi gian tuong

g dé Iuu lrong giam tir Q, xudng Q,.

Hinh 2. Puong qud trinh lii dén ho chira

+ Buwée 2: Tinh toan tong lwong dong chay
dén nho nhat W,,;, do suy giam luu luong tur
dong chay ban dau dau Q, va giam dén mot
gia tri bang mot dong chay khong doi Q..

Su thay d6i trit krong duoc mé ta boi phuong
trinh can bang nude sau:

"'-'l"| ] T
S = ) = N (7
Trong d6: M(t) dong chay dén, N(t) dong
chay ra
Tir d6 lién quan dén T, bang phuong trinh:
Winir el

T - L] L 8

‘ wlh =yl ®)
Thay thé gia tri t trong cong thirc (6) vao (8) ta
co:

Wi = 87 |03 = QgL o 1.-;&:;] ©)

+ Buée 3: Tinh muc nude hd ban dau trude
khi suy gidm luu lugng theo cong thirc:

WI = Wmax - Wmin (10)
Trong d6: Wpa 1a dung tich cho phép 16n
nhat ho chira

+ Buéc 4: Gia thiét cac cap gia tri Q;, Q,tinh
duoc muc nudc bit dau suy giam, sau do tinh
1ap theo budc 2 va budc 3 cd bang gia tri
Qdén;Qra; Zh6

anax
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Hinh 3. Kha néng chira ciia hé chira

+ Buéce 5: V& ho duong cong van hanh hd
khél’l Cd’p Qra: f(Qdéna Zhé)

Dé xiy dung biéu d6 van hanh khan cép kiém
soat 1ii can cac dit liéu sau:

- Duodng qué trinh luu luong 14 (dong chay
dén ho)
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- Cac dic trung hd chira, bao gdm:

+ Quan hé dién tich mat hd va muc nuée hd
F=1(Z)

+ Quan hé dung tich hd va muc nude hd
F=1(Z)

+ Quan hé kha niang x4 va myuc nudc hd
Qumax = f(Z)
- Muc nuée hd 16n nhat cho phép Z,,ax

Biéu d6 van hanh khin cip kiém soat li
duoc st dung nhu sau: Tai thoi diém van
hanh cho trudc t ta s€ c6 Qgusn, Zi. Tra biéu
d6 dugc Qua_gras N€U Qs < Qua_ra » ki d6 h0
s& chuyén sﬁng ché do van hanh khan cap
v6i luu lugng xa khéihd Qu > Qi ira -

3.2. Xdy dung biéu dd van hanh khan cip
kiém soat1ii hd chira Ve Méu

Luu vuc hd chira nude Vue Mau, tinh Ngh¢
An ¢6 vi tri dia Iy tir 19°04” dén 19°27° vi do
Bic va 105°29° dén 105°48” kinh do Péng.
Khu vuc nghién ctru dugc phan lam 3 vung:
& khu vyc thuong Iuu 1a ving ddi nai thép,
c6 dién tich 1a 215km’ bao gdm ca phan dién
tich mat thoang cta hd chira nude Vuc Mau
tng v6i MNDBT la 13.8km’; va & khu vue
ha luu 13 ving ban son dia c6 ddi nui thép
xen k& nhitng dong bang hep va dong biang
ven bién.
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Hinh 4. Luu vie ho chira nuwde Viee Mau,
tinh Nghé An
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Béang 1. Quan hé Q~7Z
hé chira nwée Vae Mau

Zm) | Q(m’s) | Z(m) Q(m’/s)
15.50 0 20.00 621
16.00 23 21.00 839
17.00 120 22.00 1.078
18.00 257 23.00 1.336
19.00 426 24.00 1.611

Bang 2. Quan h¢ Z~ W~F
ho chira nwéec Vae Méu

zZ 0 2 4 5 6 7
F| 138|211 | 446 | 5.83 | 7.65 1(;'0
W| 021|058 126|177 2.45| 3.34
4 8 9 10 11 12 13
F 13.3 [ 16.2 1 193 | 225 274 | 344
9 9 2 4 2 6
W| 421|539 | %] 795 989 | 125
Z| 14 15 16 17 18 19
E 436 528 |1 64.0 | 744 845 | 984
3 2 5 7 3 2
26.8 | 334 | 416 | 52.1
w
16.7 | 21.3 6 4 3 6
Z| 20 21 22 23 24 25
E 118. [ 138. | 153. | 175. [ 198. | 216.
5 2 2 6 0 7
W 61.9 24 1 89.5 | 106. | 125. | 144.
4 1 2 1 7
Z:m ; W: 10°m’ ~ F: km’
Bang 3. Thong so6 co ban hd
chira nwée Viee Mau
TT | Thong sb P.vi | Gi4 tri
1 Dién tich luwu vuc km? 215
2 | Tén sudtli thiét ké % 0,5
3| Tén suat i kiém tra % 0,1
4 | Mycnudcdang binh thuong m 21
5 Muyc nuoc dang gia m 22,21
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cuong (P=0.5%)
Muc nuée 13 kiém tra

6 | (P=0.1%) m 23,53

7 | Dung tich hitu ich 10°m® | 62,8

8 Dung tich toan b 10°m’ 74,1

clra
9 | Tran xa 1 van Co

Vi s6 lidu thong s co ban hod Vuc MA4u, dic
tinh ho chtra va kha nang xa ho. Tién hanh
xdy dung biéu d6 véan hanh khan cip kiém
soat Iii hd chira nwéc Vue Mau, biéu dd duoc
xay dung voi truong hop Z,.. = Va duong
qua trinh [ dang i nam 2013 tan suat dam
bao twong tng voi li kiém tra P = 0,1%. Két
qua xdy dung biéu dd van hanh khan cép
kiém soat 1ii hd chira nuée Vuc Méu thé hién
trén Hinh 5.

Cach sir dung biéu d6 vin hanh khin cip
kiém soatli:

1. Sau mdi khoan g thot gian nhét dinh, twon g
v6i Z, Qqén va luu Iuong ra khoi hd Q,, tai
thoi di€m hién tai, tién hanh tra Q,; . theo
biéu d6 van hanh khan cép kiém soat 1ii dugc
xdy dung.

2. Thuc hién van hanh hd chira nhu sau

- Néu Q4 ra < Qq thi tiép tuc van hanh binh
thuong nhu thoi diém hién tai

- Néu Qi tra > Qua thi chuyén sang ché d6 van
hanh khan cap vé1 Qxa > Qi ra-

- Lap lai cac budc nhu trén sau khodng thoi
gian nhat dinh ( 30’, 60°, 120”).

3. Néu Zps > Ziax =
l:l'l’lg voi Qxé = Qdén .

23.53m cho xa li tuong

TAI LIEU THAM KHAO

4. KET LUAN

Biéu do van hanh khan cip kiém soat i hd
chira nuée Vuc M4u, tinh Nghé An  duoc xdy
dung dua trén co s& khoa va sb litu tur thuc
tién. Biéu do duogc sir dung dya trén udc tinh
tong lwong dong chay dén nho nhét tinh tir thoi
diém tinh toan cho t6i thoi diém két thic con
lii. Biéu dd van hanh khan cip kiém soat I 1a
cong cu hitu hiéu, can thiét trong trudng hop
thong tin bi gian doan, hd chira hoan toan bi ¢o
lap véi bén ngoai va khi két qua du bao luu
lwong dén ho c6 sai sb 16n. Bic biét ddi vai hd
chra cho cac luu vuc vira va nho khi ma
khoang thoi gian phan tng, thoi gian du kién
duy béo rat ngin.
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Hinh 5. Biéu do van hanh khdn cdp kiem soat
It ho chira nwoc Ve Mau
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