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Trong tinh toan thily ning dé dénh gia ning lugng trung binh nhiéu nim ctia mot hd chira thity dién
doi hoi chudi dong chay sir dung phai du dai dé cho két qua tin cdy. Tuy nhién, trong thyc té nudc ta
s6 liéu quan tric khi tuong thuy vin thudng thiéu, do d6 van dé xac dinh chudi dong chay du dai trong
tinh toan gap nhiéu kho khin. Noi dung bai bao gidi thi¢u phuong phap mé phong Monte Carlo, mét
trong nhitng phwong phap c6 thé ap dung dé kéo dai dong chay. Ly thuyét s& duoc ap dung dé kéo dai
dong chay cuia cac hd chira thily dién Séng Bung 4 va Pai Ninh.

ABSTRACT

In hydropower calculation, for estimation of the weighted average energy of hydropower reservoir,
the discharge flows series usually required enough long series in order to have the more reliable
results. However, in Viet Nam the statistic sources are often not reliable. This note presents the
Monte-Carlo simulation method, that is one of the methods very often applied to extend the flows
series data. The theory are applied to Song Bung 4 and Dai Ninh hydropower plants.

1. GIOI THIEU M6 phong Monte Carlo la mét phuong phap
. i dinh lugng dugc 4p dung rong rai trong nhicu
Trong cac du an ho chtra thuy dién, dé xac linh vyc. Day la phuong phap chi dugc phat

dinh ning luong trung binh nhidu nim nguoi ta trién manh mé khi c¢6 sy ra doi coa may tinh vi
thuong sir dung chudi dong chay du dai (thuong khi thuc hién s& can mot sd 16n phép tinh.
trén 30 ndm cho cong trinh cip 2) dé tinh toan Phuong phap dugc ap dung de nghién clru két
thily nang. Tuy nhién, & nudc ta rat it cic du dn qua ctia mot s6 bai toan ma s6 liéu dau vao dugc
hd chira thuy dién c6 tai li€u quan tric khi tuong mo ta la cac dai lugng thong ké. Cac dai lugng
thiy van du dai theo yéu cau. Vi du cac dy an thdng ké s& dugc md ta boi cac quy luat duoc
thudc hé théng song Vu Gia-Thu Bon thudc tinh xac dinh trén co s& quan sat sb lidu trong quéa
Quang Nam va trén hé thong song Pdng Nai, khir hodc tir cic quy luat kinh té, xa hoi, tu
thuong chudi sb liéu quan trac lién tuc ciing nhién... Trong nghién ctru nay, sy bién ddi ngiu
dudi 30 nam. ) nhién cia luu lugng trung binh thang cua dong

bé kéo dai dong chay dé phuc vu tinh toan, chay dén s& duoc md phong lai tir két qua cua sd
nguoi ta ¢ thé dﬁ,ng nhiéu phuong phap: trung lidu cac thang dd quan sat trong thyc té. Tir cac
binh trugt, phan tich chudi thdi gian, hdi quy, 5O liéu nay, két hop véi viée dung ham phat s6
md phong Monte Carlo... Trong truong hop sd ngau nhién, x4c dinh luu luong thang m6 phong
libu quan tric trong qua khor twong ddi kha va tir do6 thiét 1ap cho ca chudi ngau nhién.

nhung chua du dai theo yéu cau tinh ton,
phuong phap mé phong Monte Carlo rat tién lgi 3. AP DUNG
Vi sy phat trién ctia may tinh hién nay.
Ly thuyét trén s& dugc ap dung dé mo phong
2.LY THUYET kéo dai dong chay cho 2 du 4n hd chira thuy
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dién Pai Ninh va Song Bung 2. Chudi dong
chay quan tric trong qua khir dai 27 nim. Su
dung mé phong Monte Carlo dé kéo dai dong
chay chudi dai 50 nam (day la chiéu dai du theo
yéu cdu cua cong trinh cdp 2). Tuong ng voi
mdi dong chay can kéo dai, dung 1y thuyét mé
phong Monte Carlo tao ra cac dong chay (trong
ap dung nay da tao ra 100000 dong chiay mo
phong tir chuong trinh may tinh bang ngdn ngi
Fortran dugc lap bédi tac gia). Dua theo "ti€u
chi" cuc tiéu ham F duoc dinh nghia tu to hop
cac sai biét gia tri trung binh Q, do léch chuan s
va hé sb ké dén tinh khong ddi ximg K ciia dong
chdy mo phong tao ra va cac gia tri tuong Gng
cta chudi dong chay quan tric trong qua khu,
dong chay kéo dai s& duogc chon trong s
M=100000 dong chay mdé phdéng dugc tao ra.
Ham F duoc dinh nghia nhu sau:

F.,,=q *abs@—Q_O)+ a, *abs(O'—O'O)
+a, *abs(K - K ) — min

vOi :

n chi s0 quan trac.
a,,a,,a,: cac trong so trong ham F.

3.1 Théng s6 co ban hd chira
Ly thuyét trén s& dugc ap dung dé nghién ciru

h6 chira thiy dién Song Bung 4 va Dai Ninh.
Cong trinh c6 céc so li¢u co ban sau:

Cac duong cong dung tich hd (W) theo cao do
(2) tai cac tuyén dép nhu sau:
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Hinh 2: W=f(Z) tuy&n dap S. Bung 4

3.2 Dong chay va bdc hoi

Luu lugng trung binh thang tai vi tri tuyén
dap Pai Ninh, Song Bung 4 lan luot 1a O =
27,39 m3/s va 88,37 m3/s. Chudi dong chay
trung binh thang quan trac dugc dai 27 nam
duoc tinh toan tir so liéu cua cac tram thuy van
trong vung lan can. Cac thong so thong ké co
ban dugc trinh bay trong bang 3 sau.

Chi tiéu Pon vi Séng Bung 4 Pai Ninh
MNDBT m 222.5 880
MNC m 195 860
MN trung binh sau NM m 95,1 209,5
Whi tr. m3 320,7 251,8
B % 11,5 29,2
Q) m3/s 88,4 27,39
Nlm MW 156 300

Nguén: Cong ty Tw Vin Xdy Dung Pién 3 nam 2004
Bang 1: Thong s chinh dy 4n Song Bung 4 va Pai Ninh

Ghi chii: Whi dung tich hiru ich hé sé dung tich ho, Q, luu lwong trung binh nhiéu nam dong chay
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Chénh léch lugng bdc hoi mat thoang ?Z(mm)
trung binh thang trinh bay trong bang sau:

Thang I I | 1| v | v | VI|vI|vil] IX | X | XI | X1
Pai Ninh | 31,0 | 33,0 | 48,3 | 58,2 | 59,8 | 60,3 | 63,0 | 57,7 | 38,8 | 29,4 | 23,1 | 22,0
S.Bung4 | 31,7 [ 33,2 | 47,2 55,0 | 57,4 | 59,2 | 62,3 | 57,1 | 40,0 | 31,1 | 25,4 | 24,2
Nguén: Cong ty Tw Vin Xdy Dung Pién 3 ndam 2004
Béne 2: Chénh 1éch bc hoi mit hd chira Pai Ninh
4.KET QUA

4.1 Dong chay m6 phéng

Céac chudi dong chay trung binh thang quan
triac dugc cua ho chira Séng Bung 4 va Pai Ninh
dai 27 nam. Bé c6 duoc dong chay dai 50 nam,
chudi dong chay mé phong bd sung dai 23 nam.

chudi, theo tiéu chi cuc tiéu ham F 13 ham sb
cia O, s va hé s6 biéu thi tinh khong ddi xtng
Kvéi a,=08,a, =0,1,a, =0, trong ham F

Tom tit cac thong s6 dong chay quan tric va nhu sau:
dong chay mo phong dugc chon tir 100000
Dai Ninh S. Bung 4
Thong so | Ponvi | Dong chiy quan Dong chiy kéo | Dong chay quan | Dong chdy kéo
tric 27 nam dai 50 nim trac 27 nam dai 50 nim
0 m 3/s 27,39 27,42 88,37 88,4
s m 3/s 24,79 24,8 109 109,2
Cv 0,90 0,90 1,24 1,24
Cs 2,69 2,69 2,83 2,83
Béng 3: Thong s thong ké dong chay quan tric va dong chay mé phong
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Hinh 3: Dong chay quan tric dai 27 ndm cua Dai Ninh
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Hinh 6: Dong chay mé phong bd sung dai 23 nim cia Séng Bung 4
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Hinh 5: Dong chay quan tric dai 27 nim cta Séng Bung 4

4.2 Két qua tinh toan diéu tiét dong chay

Dong chdy quan Dong chdy kéo dai S0 nam)
tric 27 nim
Thong s0 Pon vi (0,5;0,25; | (0,6;0, | (0,7;0,15; | (0,8;0, (1,0;
0,25) 2;0,2) 0,15) 1;0,1) 0;0)
MNDBT m 880 880 880 880 880 880
MNC m 860 860 860 860 860 860
0 m 27,39 2737 | 2740 | 2740 | 2739 | 2737
Qmax m 3/s 57,7 57,66 57,65 57,65 57,68 57,7
Htt m 604,5 604.4 604,6 604,6 604,2 6044
NIm MW 300 300 300 300 300 300
Ndb MW 110,5 114,2 114,1 114,1 1143 114,2
Eniam Tr.kwh 1298,9 1295,5 1293,9 1293,9 1295,8 | 1295,5
Béng 4: Két qua tinh toan ning lwong hd Pai Ninh
Dong chay quan Dong chay kéo dai 50 nam
tric 27 nim
Thong s0 Pon vi (0,5;0,25; | (0,6;0, | (0,7;0,15; | (0,8;0, (1,05
0,25) 2;0,2) 0,15) 1;0,1) 0;0)
MNDBT m 222,5 222,5 222.5 222.5 222.5 222.5
MNC m 195 195 195 195 195 195
0 m 88,37 88,45 | 8845 | 8845 | 8834 | 8838
Qmax m 3/s 172,7 173.4 173.4 1734 173,8 173,0
Hitt m 104,4 104,5 104,5 104,5 104,3 104,7
NIm MW 156 156 156 156 156 156
Ndb MW 38,6 41,0 41,0 41,0 41,2 40,6
Eniam Tr.kwh 617,8 626,9 626,9 626,9 623,3 620,5

Bang 5: Két qua tinh toan ning lugng ho Song Bung 4
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Hinh 7: Diéu tiét theo phuong phéap "dwdng chi thing" cho dong chay 50 nam
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Hinh 8: Diéu tiét theo phuong phap "dudong chi thang cho dong chay 50 nam
(md phong bd sung va quan tric) ciia hd chira $63=0,1)

Két qua tinh toan cho phép rat ra mot sé nhan
xét sau:
- Két qua tinh toan gia tri Ndb va Enam tinh cho
chudi dong chay kéo dai twong ddi 6n dinh khi
cac gia tri trong s6 3 = 0,1 thay doi.
- C6 sy khac nhau tuong ddi bé giira két qua tinh
toan thuy niang cho béi dong chay quan tric
(ngén) va dong chay kéo dai. Sy khac biét Ndb,
Enam lan lugt khoang 3,2%, 0,2% cho ho chira
Pai Ninh va 6,7%, 0,89% cho hd chua Séng
Bung 4. Vi két qua nay cho thiy khi dung
dong chay kéo dai s& c6 anh huong dén tinh toan
chi tiéu kinh té theo gia dién so cép, thir cép.
Trong khi do khi dung gia dién trung binh tinh
chi s6 kinh té, tai chinh s& thay déi it hon.

5. KET LUAN
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- Su 4p dung md phong Monte Carlo dé kéo dai
dong chay rat thuan loi voi sy giup do cia
may tinh.

- Sy lya chon dong chay kéo dai trong sb tit ca
cac dong chay mo phong phu thudc vao dang
ham tiéu chi F. Ham nay phu thudc vao kinh
nghiém cua nguoi st dung. Trong tinh toan
thity niang ho chira thuy dién, thong sé luu

lugng trung binh nhiéu nim Q, cia chudi
dong chay giir vai trd quan trong nhit. Sau d6
la cac thong so biéu thi veé do Iéch chuan, tinh
khong d6i xtng... cua chudi dong chay nghién
cuu.
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