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Trong ngh1én cttu quy hoach cung ‘nhu kha thl cua cac ho chtta tlven
thugng luu song. Héng, ngu’ou ta xem xét kha nang cit lu clia ‘chiing. thong
qua mot s6.con 1d 16n dién hinh dugc thu phéng vé quy mo6-1d thi€t k& Do .
dé, vai tro chong li cho ha du cla chung chi 13 mtic ha th&p muc nudcicho
ha du, chua dé cap den d6 tin cay cat’ld clia hé. thong 12 bao nhiéu. Trong: :"
thuc t€, 14 13 hién tugng ngdu nhién, véi v6 van kha nang xay ra’ ma cdc -
con 1 16n quan tric dugc chi 1a nhu’ng thé hién trong tOng thé d6. Do dé,
di c6 mot s6 nghlén ctru [1,273: 6] tlep can véi ba1 todn nay- bang phu’orng
ph&p mo phdng MonteCarlo ‘dé:t§ hgp 1i soéng 'Héng, tao .nénicdc tinh
huong li da dang cho hé chu’a cat li. Tuy nhién, chi mdl dirng lai & mic
can bang thé tich,;xem luu luong cat 1ii tai:Sor Tay 12 nim ngang, khong j
~dién todn li'va cdc ring budcvé xa li.cha hé. lai khong dwge kiém tra & ha' -
du. Vi vay, dd dé sét'nhiéu trudng hgp 1d ma h6 khong khong ch€& duge. T6
hgp cdc h6 chita chi méi 12 hé séng Pa va Thdc Ba, nhiéu khi cdon bd qua °
h6 Thac Ba dé€ cho don gidn, ‘hd.trén séng Lo chua dé- cap dén. Viéc diéu
hanh pho1 hop gilta cdc hé cit ld theo ki€u “tudn tu”, tic 12 hé tlen séng
ba déy nlOl g01 den Thac Ba cat lu g1up Dleu nay khong phu h0p vo'1 thue
t& vi: S
o RA&t nh1eu t1u'ong lwp ho séng Da chtra day ma -muc nuée Ha N01 van'n
~ ¢6 thé vugt quéd mu’c an toan ‘céc ho khac van khong du’orc g01 cit luV

~hé trg: ‘ - '

e :'Ho Thac Ba du’oc g01 cat lu khl mu‘c nu’oc Ha No1 den muc nudc an .
toan 13 4m 13 qué muén, hdu nhu khéng bao g1o ho tro cat lu €6
: h1eu qua V1 dlnh 1w U.CII song Chay da di qua ‘

Trong ket qua. tinh chUa chi'ra: duoc kha nang pha1 phan lu dép bay’

~tng véi céc- cap Id va tong dung t1ch ‘phong 1i cha he thong ho chua khac
“nhau.. , -

2 Tlep can bal toan .

‘Bai todn duoc dé cap la ba1 toan phan tich, danh gl do tin cay chia he}?

thong D¢ tin cay cua he¢ thong oc (1ellab1hty) dugc dinh nghia 13 xdc sudt
ma khd nang ch6ng d5 R (Resistance) cla 'hé thong 16n hon hoic bang tai

L (Loadmgs) a=P(L<R) [8]. O day, do tin cay cla hé théng chinh 13 mic
bdo dam cat 1d cho ha du. (Pat). Kha nang chong d& clia he thong dugc xem
xét 14 téng dung tich phong 1d. Tai dat:vao hé th6ng 13 18, xéy Ta trén hé
thong song Mitc bdo dam cit 1d cho ha du (Pat). 13- ham cia téng dung tich
cat 1i clia h¢ théng hé chda thuong luu (V,), quy md lu (P,,), muc nudc an

toan (Zgy. -dugc lﬁy muc nudc tai Ha Noi), k& hgp véi quy trinh cit
1i(R).
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Pat:f(Vcl)I_Jlu’.ZHNat)R) ’ 5

- Phuong phdp mo6 phdng Monte-Carlo vin dugc s# dung dé mo6 phdng
céc tinh hu6ng ld. Tai li¢u 1d trén h¢ thOng séng Hoéfg duge c4p nhat dén
nam 1999 bing phuong phép khoi phuc 1i qua h6 chiéa Hoa Binh. Tuyén
m6 phéng 1i la Hoa Binh, Son La, Yén Béi, Tuyen Quang, Thic Ba, Chiém
Ho4, Ham Yén. Dang li dugc chon 12 cdc nim 1968, 1969, 1970;
1971,1986, 1995 va 1996 da gay myc nudc tai HA Noi trén 12m.

a. Xac dinh so bo tong dung tzch phong lii ctia hé thong ho chita thz[o*ng lu‘u

Thuc hién cit qua trlnh
1d tai Son Téy 'so0 'bo theo | |
phuong thitc cit ngang.. (hinh. | | 2%
1). Theo quy trinh cit 1i. 6-
1997, khi muc nuée -Ha- Nol
. (ZHN) bat déu vugt qué 30000
11,5m -luu lugng tai Son Tay ,
(QST) ¢& 16500 m®/s- ho | | %7

40000 4

trén séng Di cat 1i thudng 10000 |
xuyen cho dén khi dung tich | |
cit 1i bang 2 ti mét kh6i 0
oot i1 21 31 41 51 61 71 81

(tvong duong téng dung tich
cit 1@ thudng xuyén).' Khi
QST~27500m’/s (ZHN |
~13,4m),ldc nay he thong hé Hznh] — - — —
chita dugc chuyén sang trang thal cat 1i 16n sao cho QST khoéng quéd 27500
m?/s. TOng dung tich cét ld VCL—VCLTX+VCLTK, 12 téng dung tich yéu cdu
cia hé thong hé chia trén thuong luu cét 1@ cho ha du. D€ dénh gid mtc
d6 tham gia clia ho Pic Ta va Thdc Ba dugc goi cit 1i hé trg cho hé théng.
hé trén séng Da khi ZHN x4p xi 13m (QST= 23500 rn3/s) lugng trit vao
ha1 ho dugc xac dmh khl Qt>Qm1n nhu sau: .

Tn : o
L= Z(Ot Omm)

gl

Trong dé: Qt la luu lugng vao hd va erun la luu luo’ng X4, tol thléu dé
bao dam cho nhéa méy thuy dlén hoat dOng ; e

T8 hop tao’ ra 5000 con 1d ¢6 quy mo 1d 1971 xuﬁt hlén ta1 So‘n Tﬁyo
(tdn suét 1-0,4%). K&t'qua cit 1d théng k& trong bang 1. Qua dﬁy cho thdy,
dé cadt dugc cdc.con 1i c¢& 1i°1971:bio diam an todn  cho ha du
(ZHN<13,4m), téng dung tich phdng 1i cdc hé chita nén danh khoéang
8,0+9,0 ti mét kh6i. Hai hé Pédc Ta, Théc Ba rdt it co hoi cdt 1d ddy hé.
Tuy nh1en k&t luan trén chi 1a r4t so luge, chua xét. sy phdi h0p cat 1d gitta:
cdc h6 trong hé thong, cdc ring budc xa ld va dién toan 1a U thuong luu



xuéng. Nhung day 13 con s6 1am co’ so dung d& tham khao va kiém ching.
Bangl Xdc dinh s¢ bo. téng’ dung tich phong 1d cla he théng ho chtra

: VCL(tl_vmet ~ "Fan suft xudt" | ;VCL(tl mét | Tén sudt xudt -
" khé1) hlén V<VCL “khﬁi)‘f“ hlen V<VCL
5,6 7288 | 90 T “100
70 | T isel [ 10 100 . |
7,5 | 91,3 | 11 = 100
|| H6 P4cTa ddy 8,2 _| Hé Thac Ba day 24,3

b. Luan chu‘ng mitc bdo ddm cdt Ii ciia hé thong ho chu‘a doz Vol ha du AT

. Céc-con 1d c6 quy-m6-1d-1971-dat vao he. thong hé chtta cét 14, mlIc,
nuéc an toin cho Ha No6i 13,4m. Dé trdph nhitng di€m chua ddy da tlong
viéc cit 1ii néu trén; -quy trinh diéu hanh “dong thoi™ céde h6 chita cit lu Co;
dlen todn du’oc de xuﬁt nhu sau: f » 3 :

Khl mu’c nu’ac Ha Noz bczf (Zall vu’m‘ qua mzlc ]] 5m he Z‘hong hé chu’a\
trén song Pa cdt i z‘hu’o’ng xuyén gzzr cho mu’c nuwéc Ha Noi. dao d‘ong
trong pham vi 11,540,3m va dung fzch irit vao ho Lhong qua 2 tz mef Lhoz ,
Néu li vaqn tiép tuc lén, /zo song Da:chuyén sang ti(’ng thadi caz‘ 1ii 16m, khz
myc nuéc Ha Néi chudn: bz vuot qua 13m hoac hé song. Da day, ho Pdc. Ta
va h6-Thdc Ba {an lugt dwgc-goi cdt lii-dé-giir cho muc nuéc Ha N¢i Lhong,
qud 13, 4m Khi cdc ho day hodic khong giit mwc nudc cho Ha. Noz dudi_mic.
an toan co thé cho phép (13,6m) thi phdi-phdn 114 vdo song Day

88 di chon mic an-todn cé thé cho phep 13,6m 12 cé xét ‘dén rii ro va
sai sét trong diéu hanh hé thong 'H6.Hoa Binh va Son La duge gop thanh
mot hé. Luu lugng x& t¥ cdc hd duge xé4c dinh bang cdch gid thi&t trong
pham vi [QxaMm]<Qxa<[QxamaX] Dién todn 1u -bang phuong phap sona'
dong hoc [7] vé d&én Ha No6i va Thufo’ng Cat : »

Nhu vay, viéc cat 1d véin tuan tha quy t11nh diéu hanh 6- 1997 cét 1i
c6 dién todn xudng ha du nén vira kiém tra dugc muc nuéc tai Ha Noi vira
kh6ng ché& dugce dung tich cdc hé chita. Cdc hé Pic Ta, Thic Bi duge goi
tham gia cat 1i sém hon, khong dgi d&€n khi muc nugc Ha Noi dat téi mic
an toan ma thdp hon khoanz Dz=0,5m, nhu vAy hé th6ng cé thdi gian phan
tng kip v6i 18 16n, tao co hoi cho cdc hé phét huy kha nang tham gia hd
trg cat 1d 16n cho ha du.

‘Hé théng hé chtta bao gém Hoa Binh, Son La, Thac Ba, Pdc Ta. Dung
tich phong 1d h6 Thdc Ba 0,56 ti m® Pdc.Ta 1,0 ti. m®. Luén chiing mtc bao-
ddm cét 1d ctia he théng véi t(‘mg dung tich phong lu hé song ba thay déi
tr 3, 6; 7, O 7, 5 8,0; 9 dén. 10 ti m . Chia. lam hal phuong an: :

1. Ho Sé‘)ng Da va Théc Ba khong c6 hé Pic Ta tham g1a cat lu -
- 2..HO6 s6ng Da va Thdc Ba c6.h6é -Péc Ta tham gia catld. R

ChlI(mg trinh cét i duorc thu thach voi 5000 con Id t6 hdp tin suatv
lira IUO'ng dinh ld Son Tay tir 1- 0, 4%. Ket qua tinh thong ke trong bang 2,3
va biéu th1 trén hinh 2.
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Bang 2. Mitc cit 1i v6i dung tich phong 18 song Da khéc nhau.

. Phuong 4n 1. T8 hop hé Song Pa va Théc Ba

Dung | 16 song Da ket hop | Ho song Da ket -] H6 song DAKEIOp | wr. o o o
tich b | Théc Ba it dyoc 16| hop Thic Bacét | Thic Bacdtlnvéi | i sull phan It song Déy e
song DA| V6iZHN<I34m | dygclivéi  |ZHN<13,6mvaphan|  U08 VOl Cac dung tich (6 m
(ti mét : - | " ZHN<13,6 m, | 1d séng Pdy <=0,2-tif -
kh6i) khong phan lidap | .m3
o Dy i
SGTAn~ | Xéc sudt| SO1an |Xdc suat| SG1an | Xac sudt|0,2-0,5]0508]081,0] L0
xudthién | (%) |xudthién| (%) |xuAthien| (%) nhe. | via | nang | ng.hiém
56 1360  27.2| 1569 314  1992]  39.8] 17,7 | 169. | 93 | 163
7.0 3680]  73.6] 4025 80,5 4470 894 89 | 15 | 02 | 00
75 4412l 882 4662] 932| 4916] 983 15 | 02 | 00 | 00
80 |  4907] 981 4938 988 4995 999 01 | 00 | 00 | 00
9.0 | . 4995 999 5000 . 100] . 5000] 100 00 | 00 | 0,0 | 00
R ~+ . Phwong 4n 2. T6 hop hd Séng Da, Thic Bh va Pic Ta - . ‘
Dung |H6 song Pakéthop | H6 séng Pakét | H6 song Pa ket hop fe i Lot
tich b6 | Péc Ta, Thic Ba cét | hop Péc Ta, Thdc | Péc Ta , Thic Ba car | *4C sud phin [0 song DY (%)
song Da dugc i véi Ba cat dugc I véi | 1d véi ZHN<13,6m, tng V61 cac dung tich (i m’)
(imét | ZHN<I34m “' | ZHN<I36m, | phén lidsp Diy |
- khoi) o+ |khongphanli dap| = <=02tim3. -
, biy _ 4
"S61an | Xac sudt| S6lan |Xdc suat| S61an | Xac sudt [0.2-0.5]0,5-0.8]08-1.0] S1.0
xudthién | (%) |xudthién| (%) .|xuathién (%) nhe vira | nang | ng.hiém
756 1612 | 322 1890]  37,8] - 2806| 36,1 243 | 135 | 38 2.2
70 | 4108 | 822 4304 879 4802 960 3,7 | 02 | 00 | 00
75 | 4614 | 923 | 4798 " 960|  4966] 993 07 | 00 | 00 | 00
80 | 4933 | 987¥f.. 4958 99.2] ~ 4998 99,96 00 | 00 | 00 | 00
90 | 4997 | 99,94 4999 99,98 4999 - 99,98] 0,0 | 0,0 | 00 |- 0,0




Bang3 KhanangtruvathPacTa

© 7' Dung tich ho sOno HO Pac Tatruday B Hf) Pac Ta day
Dé(umét}\h&) o >05Vp]10ng1u IS B SRR
T %@ | P% | Shm wP%‘”
56 | *'"2586;;; T 5172 [ 26 0,52
7.0 1363 2726 3 0,06
25 ). 1089 | 2178 2 004 |
80 ,915: 1832 -2 T
: ' ‘),9,59 | 856 - - 17,12+ -1 0,02 | -
‘Nhan xet v .

- a) Khi tOng tong dung t1ch phong 1u céc’ hé séng Da tang lén “mic bao damf
cat 1i cho Ha Noi tang 1én va cé dlém 'phan céch 15 rét. Tw dung tich 8 ti
, na di (phwo’ng dn 1) hodc 7,5 ti m (phuong dn 2) mitc bdo dam chéng
.lu tang rdt chgm va tzem ccin vm gm t)z ]00% Con s6 nay khéng sai khac
',vo'1 két quadmch T o , PR

Hinh 2. QUAN HE MUC BAO PAM CAT LU P% VI TONG DUNG TiCH
PHONG LU SONG PA UNG VOI CAC TO HOP HO CHUA
100 = 150
90 + 140
%0 r 130
- 120
g 7 110 2 &
o 60 : © &
Eg -100'::
&5 50 90 & &
- T s =
S 20 . A —&— SDa+TBa cit ZHN<13.4m 70 R @
A —>— SPa+TBa cit ZHN<13.6m L 6o ™
20 —e— SDa+TBa cét ZHN<13.6m, Vplil sDéy <0.2 i
—A— SDa+TBa+PTa cit ZHN<13 4m - 50
10 —8—SDa+TBa+PTa cit ZHN<13.6m- L 40
0 —©— SDa+TBa+PTa cét ZHN<13.6m, VPIi SDdy<0,2 6 | 39
5.0 55 60 65 7.0 75 8.0 85 90 9.5
Téng dung tich ho chita song Da

b) Hién nay, dé gi®t muc nuéc Ha No6i dudi 13,6 m 12 r&t khé bao dam an
toan chic chén néu x4y ra 1d c¢6 quy mo6 1d 1971 véi céc dang khdc nhau.
C6 dén 25% trudng hgp la phai phan 1d séng béy & mic ning trd 1én. Do
dé, hién nay nhiém vy cta h6 Thic Ba va nhdt 1a dap D4y con rdt ning né.
Mic dam nhiém cta hé Pic Ta chi tuong duong phan 14 vao ddy h6 Van
C6c (V=0,2ti m3) Hé th6ng hé Hoa Binh, Théc Bi, Pic Ta két hdp véi hé
Van C6c da ting mic bao dam cho Ha Noi tir. 4@% 1én gan 60%, mitc phan
1i nang va nguy hiém qua dap Day gidm r6° ret Xuong con 5-6%. Tuy
nhién, so v6i yéu clu chéng 1d con cé khoang &ich qué xa.
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c) Khi téng dung t1ch cat 1u clia he thong ho chUa song Da tang len vai tro
ctaa h6 Théc Ba' va Péc Ta lu md dan Kha nang cat 1d chtta’ diy dung tich
phong 1i hé Péc Ta 1a rdt hi€m. V6i hién trang hé' chita hién nay, c6 thém
hé Pic Ta thi cling chi c6 50% s6 trudng hop cit ld ddy quéd n&a dung tich
phong 14. Va n€u néng t(‘)ng dung tich phong 1@ trén séng Pa lén 7,5-8 ti
mét khéi, lic nay chi khoang 20% s6 trudng hop cdt 1d ddy trén nla dung
tich phdong 1i Pdc Ta. RS rang, that 12 ling phl khi giao nhiém vu.cho hé
Pic Ta hd trg cat 1d cho ha du ma khong chd § t6i cit 1d cho Tuyen Quang

d) Khi cat-1d 16n cho ha du, hé Pic Ta vi Thic Bi c6 thé duoc g01 cét hé
trg vér 'hé s6hg Pa sé6m hon khl}n‘llIC nuorc Ha Nol 0 mu’c 12 13 Orn de
phdt huy hé&t kha nang clia milnh. 70T e R T s

3. Ket luan

o Vo1 he thong ho chua hlen nay, cong trlnh phan 1 dap Day vﬁn 'con
déng vai trd rat quan trong trong viéc phan. 1. hé trg khi gapili- thi&t ké.

° De bao, dam cit 1d. thi€t k& an toan.cho, ha du; tong dung tlcvh,phong lu
t1en song Da nén hIa chon tlong khoang 7 5 8 i m '»

o ,.~:.;.~ e

o HO Pic Ta nén giao nhiém vu cét li thtrorng xuyén cho Tuyen Quang,
Khi phéi hoP vé6i hé trén song Da cat 1d 16n cho, ha du, hé Théc:Ba va
Pic Ta cén tham gia, so‘m khi mUC nu‘oc Ha Noi & trong khoang 12 5~
13 Om , _,;"‘ri’t ri:t,':::v,fu;‘{i".w ;'t:",:'j,'f ‘ P 2
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